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Doctor Doug Humphrey sat in the plush leather chair, silently waiting for a response from the businessman on the other side of the large regal desk. His portly body fit snugly in the chair, the fat conforming to the proper shape the chair insisted upon. He had been nervous about the important meeting—his entire future seemed to rest upon its outcome. Despite the importance, the momentary lull in activity allowed his mind to wander and he soon became lost in thought, unconsciously stroking the gray beard covering his fleshy double chin, a feature that was the result of a life long trend of too little exercise and poor diet.
Facing the pondering businessman, but not seeing him, Doug Humphrey looked beyond the desk, past the businessman and out the large glass wall of the high-rise building, at the rare and spectacular view of the surrounding city and the vast Pacific ocean in the distance. The shimmer of the noontime sun reflected off the numerous glass windows and metal composing the city center, to focus into his mind.
Doug was lost in the bright light, the businessman was gone from his consciousness and replaced with the thoughts that the light coming through the window brought into his brain. He wandered over the city in his mind, he could see it was thick with life, he could feel it quivering with fevered activity—the cars, buses, taxis and pedestrians were blood cells streaming through the unnatural organism’s arteries. The busy downtown section below him was at the heart of the metropolis, pulsing to the swirling mass of humanity. In the distance, the planes and the ships at the busy port connected the city to the rest of the world in a shimmering metallic lace.
Doug was not a man to notice such things, but the grandiose view out the window brought it all rushing into his mind, hypnotizing him into a trance, pulling his mind’s eye through the window to soar over the living city, examining its cellular structure, its blood and nervous system, its interaction and dependency on other cities to form yet a larger living creature, of which the city before him was but a single organ.
The intense feeling of all the activity and connectivity was sharp in his mind. With a distinct clarity, Doug could see his place in the greater society that surrounded him—he could see how he was a small speck of something so much larger, a tiny nearly insignificant speck, like so many others. Like ants in a colony the individual was nothing, insignificant, but as a society the possibilities seemed to reach out into the far distance beyond his sight and beyond the vast expanse of the blue ocean.
The great metallic creature appeared to be created by humans, but Doug could feel that God ultimately created it for a purpose only He knew, for what he saw was a work of such magnificent detail that only God himself could have created it. As he looked out over the city, he realized, as he always did, that God gave him a tiny role to play, but although long in years he still was not sure what that role was.
The businessman turned a page in the proposal he was reading and the disturbing rustle brought Doug partially back into the office, a tiny cell within a cell—he breathed deeply, closed his eyes and gave his head a shake in an effort to flush the strong feelings from his consciousness. Doug further diverted the lingering burn in his mind by turning his head and his attention to the office he was in, which was fitting of the highest position the city offered. His momentary rush of insight continued and Doug realized that although the successful businessman was not the mayor, nor as well known, he was far wealthier and far more important to the city and to its hustling crowds. The man before him was perfectly groomed, not a gray hair in the neat and conservative hair cut. Everything about him, his dress, the desk, the office and the outer office were immaculate, fitting of such a global entity like none he had ever met before.
The office was spectacular, twenty meters long and nearly as wide. Plush carpeting snaked over a granite slab floor, a wet bar and what Doug concluded to be a private bathroom were off to one side. The businessman could live in his office if he wanted to, never having to leave the perfectly manicured environment. Display cases of exquisite mineral collections and several paintings of space scenes (mostly imaginary alien planets) decorated the walls that Doug thought looked odd and out of place—original Monet’s or Fresco’s would have been more appropriate for such a lavish setting. The sight of the odd paintings made a rude thought briefly flash over his consciousness, that perhaps the businessman’s true taste was perhaps kin to street filth, which he quickly dispelled as if even his own coarse thoughts seemed an invasive contamination in the surroundings. Perhaps being extremely wealthy, the businessman was probably prone to some eccentricities.
All the labor Doug performed during his life, all the banquets and conventions, had never before brought him to such a regal office. The excess the top floor office represented stung at his sense of morals, but he recalled the thought of the ants—he was in the presence of a true ruler, not an ordinary insignificant piece of society. His own tiny role was bestowed upon him by the mightiest of all—God was on his side—his—not the businessman who in comparison was but a leach on God’s great creation. However, he knew the city worked despite its failings and despite the imperfections of the greedy humans who appeared to have created it. Nevertheless, God was the great mystic—he wondered if greed created the city, or did the city create the greedy, like the businessman before him?
Doug shook his head again, letting let the cool air-conditioning temper his offended sense of decency that was violated by the absurdity of the wealth around him. He would have been more enthused about being out of the summer heat and in the cool office if the meeting were more relaxed and not so important. The meeting was the result of months of planning and arranging contacts; hopefully it was the start of months, if not years, of funding—badly needed funding.
Doug Humphrey let his mind’s eye turn inward, to his own life that the businessman seemed to so easily humble. God was in him, but sometimes the great being was hard to see. He had created a family, raised children and outlived a long career in academia. He was now retired from the prestigious state university where he retained the customary emeritus standing. Although he was only in his second year of retirement, he seldom visited the campus except to attend a few select theses and dissertation defenses, skipping the seminars and social gatherings.
That is the way he had always been; more the type to work in the background than to bask in the limelight. His life long profession had been and still was computer science, and during the last decade, it was in neural networks. His many scientific papers over the course of his career had been expected by the university, always with various graduate students as co-authors, yet they had never quite made him famous in the neural network community. Others researchers would recognize him at conventions and social functions, but he was never asked to edit journals or chair committees. He never became a truly respected researcher in his field, which he sharply noticed, but he knew that God had other plans for him than to be properly recognized in his field.
Doug could admit to himself that his skill in managing financial matters was lacking. He should have saved and invested his money, but he never found the time. Perhaps that was why after two years of retirement he was a bit short on the fuel of mortal life in the city—money. His inadequate state pension and federal retirement checks could not cover his debts and certainly did not allow the type of retirement he longed for. His wife had recently taken a part time job as a sales clerk at a small clothing store, but she barely earned minimum wage.
His two grown children refused to speak to him, but from the few conversations they had with his wife, he knew both of them were struggling for themselves and certainly did not have anything to spare. Neither of his children showed any interest in higher education, shunning him and his lead. They would get theirs, he often thought darkly. He knew down deep that God would provide for them just as God had always provided for him, albeit meagerly—but in the end, they would get what was coming to them.
He was not financially desperate, not by a long ways. Some people were, like those dirty and godless people in the poor parts of town. God blessed him—he could feel God working through him, and had given him a doctorate to rise above all that poor filth. He could always, if needed, use his talent to bring in more money and indeed, that was exactly what brought him to the lush office of the businessman.
After years of dreaming, he finally made the necessary move to start a small company to get badly needed income before the bank foreclosed on his house. Now, on the brink of that dream, his new company would be built on his academic knowledge, the years of being a professor would finally pay off. What provided for him in the past would again—robotics. He had carefully formulated a plan and named his new upstart company Neural Robotics that would make a neural network program to control a household vacuum cleaner. He could sell the program to a vacuum cleaner manufacturer and get rich.
That would be the first product, and if successful then more advanced programs would follow. And if it was God’s will that the product does not sell, at least he would still have some funding for a while; just like with the numerous research grants he used to receive at the university, which never seemed to amount to more than another graduate degree for whichever student wandered into his office.
This meeting with the wealthy businessman, Ken Lindsay, was the tail end of a long search to find the funding needed to start Neural Robotics. He finally made contact with the businessman who was known for investing in small high-tech science companies.
Weeks earlier, the two men talked on the phone and agreed to meet to discuss the proposal. Doug thought the initial phone meeting worked out well—he was able to send Lindsay some of his papers about neural networks along with a proposal. It took two weeks before Lindsay’s secretary called and arranged for a face-to-face meeting.
Ken Lindsay paused from his examination of the scientific articles laid out on his desk and looked at Doug’s proposal once again. “To me this looks like quite a challenge,” Lindsay said, noticing the sweat glistening off Doug’s forehead. He hoped the fat man was not going to dampen the fine leather chair too badly.
Doug nervously said in a defensive reply, using his usual rhetoric, “But all the building blocks are in place. All we have to do is assemble the pieces. We would have a marketable program within a year—or two.”
Lindsay casually leaned back in his chair, “If it’s so simple, why do you need funding? Why not just create and market the program on your own? I do not see the reason for a large amount of capital.” Lindsay was a good judge of character and he felt he already knew the answer, but wanted to hear Humphrey’s explanation anyway. The added pressure on Doctor Humphrey might reveal information that otherwise would be left unsaid.
Doug hesitated, not wanting to admit that he needed the funding just to keep on living, but he had no other explanation prepared. “I have decided to bring in outside investors into my company to provide me with an income while the development is underway. I’m a bit short on funds and I’ll need some software and hardware upgrades,” Doug replied, hoping Lindsay would not dwell on the matter.
Ken Lindsay nodded and pressed on, “Why hasn’t such a product already been made by the large corporations in the vacuum cleaner business?” It was similar to a question that he had put forth over the phone, but did not like the answer that Humphrey had supplied; perhaps the old professor could answer it better now.
Doug took a breath and launched into his explanation, “Well, just like I said before, the time is right for household robots. Other researchers are concentrating more on the physical aspects of robotics, not on the programming. We can specialize in the programming and make a good profit at it. After all, the same company that makes computer operating systems does not also make the computer. It is too new of a field for anyone other than experts to tackle—I have the expertise needed to make it work.”
Lindsay did not buy the fat man's rhetoric. He was perfectly aware of the thousands of scientists and programmers around the world trying to make intelligent robots. Robotics was big business—this programmer was not. “And you have nothing to show except these journals? No work has begun?”
Doug stammered, “Well, no. But I’m sure it’s quite feasible. It won’t take long to reach my milestones mentioned in the proposal. All I need is funding to get started.”
Lindsay turned from the sweating man's face and back to the proposal. It was clear to him that Humphrey was not the sharpest of researchers. A credit check on Humphrey found him to have little credit, a definite risk. It amused him that someone so educated could have spent his whole career with a good job and not possess the wit to manage his money. This would obviously be an especially high-risk investment. Every bone in his body that said it was a sure loss.
Ken Lindsay pondered the sweaty fat man once more, and then looked away. He swiveled his chair to face away from the fat man, looking out at the city sprawling below the tower he had built. The fat man was also stupid.
He contemplated that out there in the city were many minds that could program better than the retired professor could. They were the future. Robotics was the future—this man was not. Investing in high technology was his specialty. He made deals for hundreds of millions of dollars—already the professor had somehow used up more of his time than most who groveled upon his desk seeking millions with more to offer. However, robotics was fascinating to him, he favored investing in them—it was his weak spot, his hobby of sorts.
At one time, Ken had been a physics major in college and although having completed his undergraduate degree, he never practiced it. He had instead charted a new course in accounting and finance, moving into the world of investing, however his interest in science never wavered. He still kept up on technology and indeed that was his investing specialty. He was still a young man in his late thirties and already it had made him a fortune beyond anything he had ever imagined.
He had his fingers in other robot projects. Big projects that were far more likely to succeed than this old peddler. Lindsay already questioned Humphrey extensively on delivery dates, prospective customers, final capabilities of the program and the return on the investment during the first meeting. Humphrey barely answered satisfactorily any of the questions. Still, something about the goal, not necessarily the scientist, kept intriguing him. It was small, simple and pocket change.
The sky was bright and clear and the moon hung over the city in a barely visible thin crescent. It looked like a nice day—he felt good. Ken swung back around and faced the fat man, “Alright, I am not going to give you as much as you’re asking for, but I will invest some in Neural Robotics,” Lindsay said and then proceeded to give a much lower figure than Humphrey was asking for.
Despite the lower amount, Doug was thrilled and unsuccessfully tried to hide it. “At that price I might be forced to find more investors and you would get a smaller share of the profits,” Doug prodded, hoping he could sway Lindsay.
“So be it.” Lindsay quickly said and without pause added, “My secretary will send you a contract and we can finish the deal by mail.” Lindsay gestured indicating the meeting was over and said, “My receptionist will show you out.”
Doug looked out into the light and silently said a prayer of thanks, shook hands with his financier, and left to tell his wife the good news, Neural Robotics was born. That night he took his wife out to a fancy dinner to celebrate—he paid for it with cash.
Anticipating the first check, Doug rushed out to the mailbox every day. True to the businessman’s word, it took only a few days after the contract signing before the first check arrived on a glorious afternoon. Wearing an uncontrollable grin, he hopped in his old small car and rushed to the bank to deposit it.
The amount of the check was not spectacular, but it was a start. His mind was full of visions of paying off his house, buying a new car, getting a membership at the club and most of all, going to a convention and having everyone want to shake his hand. He knew it would be a long road to those things, but the thoughts of what the future might hold danced in his head as he busied himself by paying some bills that were getting a bit late.
While in good spirits Doug made a big sandwich and took it to his den to get started programming for his new company, which was going to make him rich.
He started by clearing off the desk and looked at his computer. It was an older computer and the compilers were a bit out of date. He had been planning to replace it as soon as he was able, but now looking at it again, he figured it could do the job, after all there was no need to waste money on something he really did not need.
He eagerly began making a list of things the robotic vacuum cleaner would have to do. The list was short, containing things such as, ‘turn right a little’, ‘turn right a medium amount’, ‘turn right a lot’, ‘go forward slow’, ‘go backwards slow’. It was easy, things were going well, he happily mused while making his list of items any decent vacuum cleaner would need to do.
The vacuum would also have to find its way around a room, which would require proximity sensors. Sensors were expensive, but that did not matter; after all, he was writing software to control the machine, he did not have to actually build the machine. It was up to someone else to put the program and hardware together to make a working product.
He would build a good program, he thought smiling to himself. Neural networks were his specialty and the vacuum cleaner would use them to find paths around obstacles it encountered. Other companies made machines that did mindless patterns, spirals, follow walls and such, but that was not what he was being paid to create. His vacuum needed to learn! After making the list of capabilities the vacuum would have, he started to sketch a crude flowchart of how the program would operate, employing his long years of academic research.
He was still working on the flowchart when his wife came home from work. He heard her enter the door and called out loudly to her, “Good news, the first payment for Neural Robotics came in today!”
His wife cheerfully entered her husband’s den where he was working and replied, “Oh, that’s wonderful. Have you spent it yet?”
“Well, just the house payment and electric bill,” Doug replied smiling, proud of the simple achievements.
In return his wife smiled back, pleased with the good news and how happy it made her husband, and asked with a cheerful tone, “When are you going to buy the new computer you were talking about?”
“Oh, I got to thinking I probably don’t really need it,” Doug replied casually. “And I think I can use my old compilers just fine. Besides, it will save time by not having to learn a new program.”
Doug’s wife, who just spent another day of her retirement operating a cash register, suddenly felt the strain and weight of her long day. She looked at the back of her husband, her smile melting into a blank expression as any admiration she felt slipped away and she once again thought of all that had gone wrong. She quietly turned and coldly walked away.
The next day long after his wife left for work, and after eagerly eating a big lunch, Doug sat and glanced at the list of robotic tasks he had made and started to gather code. With his extensive library of neural network code accumulated over the years, he started to draw detailed flowcharts for each of the tasks the vacuum cleaner would have to perform. The decision to perform each simple task was to be passed through small neural networks to judge whether the task needed to be done. It was easy, he thought smiling—he could practically do it in his sleep.
A week later reality was tightening its grip on Doug; he realized it was not going to be as easy as he envisioned. The thrill had died into a sinking feeling as he struggled for a month and came up with something that perhaps Ken Lindsay would accept as progress, just to make the next month’s payment. He swore over the clause in lengthy contract Lindsay made him sign, which stipulated that funding could be stopped at any time if sufficient progress was not made.
Nevertheless, his first monthly report apparently passed inspection and another check arrived. This time he did not celebrate with his wife, he was worried. He worked harder stuffing more code, more routines into the program that was rapidly bulking up. Debugging became harder and harder just to make the mass of code compile. His time was spent debugging, not creating.
His difficulties were not lost on his wife, even though Doug kept up the little lies, the exaggerations. “You’ll see, this will make us rich,” he told her, but she could see through the man. She knew he was struggling, she knew he was at his limit.
By the end of the second month, the fruit of Doug’s labor was a huge and complicated program that barely ran and only gave a small impression of working. He did not think the businessman would accept what he had to offer for two months of work. Doug knew he was in trouble; he was going to need help and he knew just where to go.
Being associated with the nearby university as a professor emeritus, Doug knew that back in his old department were probably several young, talented programmers who might be interested in a small part-time job. Most of the students would eventually land good paying jobs right after graduating; jobs that he could only dream about.
He always justified his under achievement with a sense of greater duty he performed, consoling himself that he had been the mentor of the great minds that were shaping the world, a duty God gave him. He knew he could have had a job like those of his former students, if he really wanted to, but that was not his calling. Besides, he had been comfortable at the university and who needed the hectic life of corporate America?
His desperation turned him towards the only place he knew of to get the help he needed and he found himself back at the university, back in the computer science department. It was simple he thought, he would just ask around the department for any graduate students interested in a part time programming job. He figured there must be a dozen willing to pick up a few extra bucks. Besides, it had been a few months since he had last been there; it was always nice to go back and see how things were going, to catch up on old projects and see what new ones had started.
Classes were in session, the halls were barren, but the rooms were full. He could hear the professors lecturing, but from the short sentences he heard, he could not make out anything they were talking about.
He began to feel depressed, a has-been—he had not kept up with the journals. It was a fast-paced field and he was falling behind, he was behind. He walked on past the classrooms and down the hall trying to console himself and found one open door; it was one of the professors he used to know well, one that went considerably further in the computer science field. He never got along well with the professor, who seemed to relish notoriety, but it was the only open office he saw. He stood straight and walked into the tiny cluttered office of Doctor Jules Perry, who was busily grading papers.
“Hi Jules,” Humphrey said casually trying to sound like there was no special reason for his arrival.
Perry, looking up from his papers, tried not to show his annoyance, “Oh, hello Doug, what brings you around?”
“Oh, I just came by to see how the old place was holding up. Anything new happening?” Doug asked, hoping to hear some juicy gossip.
“Nope, just the same old same old. Got some new bright students this year,” Perry said shrugging.
“Hey that’s great,” Doug said jumping on the lead in. “In fact that’s one of the reasons I came by. I was looking for a student to help me on a little project I’ve got going. Do you know of any grads who might be interested in making a few bucks on the side?”
Perry did not like the sound of what his old colleague was suggesting, part time jobs were a good way for students to lower grades. It was always better to give needy students grant money rather than have them spend time away from school if they were short on cash. “Well, I can’t think of any right now,” Perry replied, hoping Humphrey would drop it and wander around someplace else.
“I guess I’ll put up some notices on the bulletin boards. I’m sure someone will be interested,” Doug replied.
Jules sighed and looked out the small window of his office to the drifting clouds. There were a couple graduate students that may take Doug up on his offer, students that needed the money. He did not need students running off wasting time for a few bucks—no current students anyway. He turned from the window, “What about Matt Krag? He’s still around, drops by now and then. I don’t think he’s doing anything,” Perry said hoping Doug would bite and leave his students alone.
“Oh, Krag?” Doug replied with a frown, remembering the young, longhaired man, thinking he would rather avoid working with sick unhealthy riffraff like Krag. Doug then remembered Krag’s thesis.
Three years ago there had been one notable bright student who did not accept a job with any company after graduating. That student was Matt Krag, who wrote a program that earned a Master’s degree. Unlike the other graduate students, Krag did not pursue a higher degree or go off with a big software company after graduating, despite the numerous offers. Doug had seen Krag’s program and at the time did not think it was so impressive, but now, after two months of futile programming, he supposed Krag’s work was not so bad. Doug replied hesitantly, “Yes. Well I guess I could give him a call.”
“I’ve got his number right here,” Perry said quickly as he opened his address book. He wrote the number on a slip of paper and handed it to Doug. “I’m sure Matt can program anything you need, he’s quite talented you know.” Doug fingered the slip of paper while looking at the number and Jules added, “Well I have plenty to do, I better get back to it.”
Without looking up, Doug said absent mindedly, “Oh, sure. Well I’ll see you later then,” and he left the office of his colleague. Doug proceeded directly to the campus library and found Krag’s thesis. A smile formed over his face when he saw that the thick book had a disk in it—the thesis felt like gold in his hands. He checked out the book and rushed home through the noontime traffic. He wasted no time getting the program from the thesis to work on his computer.
Doug thought back four years ago when Matt Krag, during his graduate studies in computer science, had been writing neural network programs to make oddly shaped stick figures walk around in a computer generated world. The exercise was in adaptive neural networks, displaying simple evolutionary characteristics. The remarkable program operated with little user input, but it had many admirers for being not only a brilliant neural network design, but also as a game.
Doug started the program then defined a stick figure by specifying the number of ‘sticks’ or limbs, where they attached to each other, their range of motion and the weight and torque strength they possessed. The program then used genetic algorithms to define a neural network that would act as a brain for the animated figure. An incentive to move was supplied by making the stick figure forage for food, which was represented as a pile of sticks located some distance away from the starting point.
As the program ran, Doug watched the lively creature struggle to learn how to move to forage for the food, all the while growing weaker from the effort it was putting forth. He contemplated the underlying expert system that was incorporated to start the stick going, to allow it to know it could move and that it needed to find food to live. As he watched his stick figure struggle, he recalled the sophistication of the program; the stick figures could feed on each other and defend themselves by running or eating their opponents. Successful stick figures usually evolved into four or six legged creatures that would scamper around their virtual world like cockroaches in search of distant prey. If the stick figure was successful enough, it could reproduce and create offspring with similar, but not exact, physical and neural characteristics. Although to Doug, Krag seemed contemptible, there was no doubt the program had merit, earning the young student a local reputation for being an exceptional programmer. Doug also recalled that Krag had received several nice job offers, all of which he foolishly turned down.
Doug spent a couple days pouring through Krag’s thesis, seeing if it he could apply it to his own program, but the programming style and complexity proved too difficult for Doug to understand. Finally, Doug gave up and called his wealthy financier, Ken Lindsay, to set up a meeting.
Lightning thundered in the night sky as Matt Krag entertained his girlfriend, Sally, in his small apartment. They had finished a couple joints and were lying on the living room floor of Matt’s apartment watching a video Matt had downloaded for the evening when the phone rang. Matt rolled over towards the phone and Sally weakly protested, “Just let it ring baby. It’s just some telemarketer.” She was enjoying the way the evening was progressing and was annoyed at the interruption. Matt however could not refuse a ringing telephone and ignoring her protests, turned down the sound on the television and picked up the receiver.
“Matt, this is Doug Humphrey,” a voice said from the other end of the line.
Matt immediately recognized the voice. Humphrey had been on his thesis committee, but played a minor role. He did not particularly like Humphrey, but was immediately curious as to the reason for the call. “Yeah?” Krag replied while looking at Sally still lying on the floor in front of him.
Doug shrugged off the curt reply and continued, “Matt, as you probably already know I have started a company, Neural Robotics.”
That a retired professor started a company was not something easy to hide. Matt had heard of the company, but had not given it much thought. Humphrey’s statement quickly refreshed his memory and he replied, “I heard. You’re writing robotics software.”
Doug launched into his sales pitch, “Yes. The aim is to write software for household robots. Computers and robotics have now advanced far enough that soon home robots will be on the market. It is hoped that Neural Robotics will be part of that new market.”
“Sounds like a plan.” Matt replied, not paying as much attention as Humphrey though he was. Sally could see that the phone call was not a simple telemarketer and moved in front of Matt to give him a show while he talked. To her satisfaction, he was visibly distracted.
Doug pressed ahead, “So far I have done most of the programming, but funding has been good and I have decided that it’s time for the company to expand. I was wondering if you would be interested in consulting for Neural Robotics? You wrote a good program for your thesis, perhaps this may be similar.” The table was now turned, Matt was now distracted from Sally by the offer. Thunder once again sounded and the rain began to fall.
Matt ignored the storm, recalling the days of programming his stick figure program, the pain and the intense excitement of the effort. He was not looking for either, but perhaps it was time to try some real programming again. “Well, I guess I may be available, but like what would the pay be?” Matt figured his pay would be mostly in the form of stock, but to his surprise, Humphrey announced a modest daily-rate figure with no mention of stock in the upstart company.
Unwilling to accept defeat, Sally knelt in front of Matt determined to make the phone conversation as difficult as possible for her boyfriend, who was not giving her the attention she deserved. Sally’s ploy worked and in only a couple more minutes of quick conversation, that Matt could hardly wait to end, it was agreed that he would stop by Humphrey’s house the next morning to further discuss the job offer.
As Matt hung up the phone, Sally sat back and asked, “So, who was that?”
“Doug Humphrey, like he wants me to work for him!”
Interested in the development, Sally asked, “Who’s Doug Humphrey? Doing what?”
“Programming, he’s an old professor of mine at the university. Has a one-man company called Neural Robotics. I don’t think he’s all that great of a programmer, a bit old fashioned. I figure he’s looking for someone to get his company rolling.”
“Are you going to take it? How much does it pay?” Sally asked as she handed him his beer.
Matt smiled and said, “It doesn’t sound like the pay is too good, but maybe it’ll be interesting. I’ll go by his place tomorrow morning and see what he really wants me to do. I hope he doesn’t expect me to work at his house.”
Sally seemed to loose interest in the job offer and Matt rejoined her on the floor, but the mood they had carefully crafted for the evening was partially lost. However, with the effects of the drugs it did not take long to recapture it.
The next morning, long before Matt woke up, Sally got up and left for the store where she worked. Matt’s meeting with Doug was scheduled for eleven that morning and Matt struggled to get ready in time. He dressed in his nicest jeans and tied his blond hair back to a ponytail. He drove to Doug Humphrey’s house, which was a typical small home in the older suburbs. Matt went to the front door and rang the bell.
Doug quickly answered and invited Matt in. They went to the living room and after sitting and exchanging quick pleasantries started to discuss the job. Matt noticed the house was decorated with worn furniture at least three decades old and lots of vases and pictures were scattered around. It seemed that every room contained at least one cross or a picture of Jesus on the wall; it made him uncomfortable.
Doug started in his rehearsed statements, “I have an investor who is financing Neural Robotics. He has agreed to expand funding in order to accelerate the program development. Right now we are just looking at developing a working program to operate a simple self-propelled vacuum cleaner.”
“A vacuum cleaner?” Matt repeated with a bit of surprise.
“Yes, a vacuum cleaner would be the first simple robot to appear in households. No arms or legs required, it just has to roam around and vacuum.”
“Oh sure,” Matt said thinking about it. It did not seem like such a bad project. His curiosity was sparked and he asked, “How far have you gotten?”
“I’m along quite a ways, but much work still needs to be completed. I think a good place to start is to show you.”
Matt shrugged and replied, “Sure.”
Doug led Matt to his study where a single desktop computer was located. Notes and flowcharts were stacked in piles around the desk—obviously the old man spent long periods of time there. Matt was patient as Humphrey brought the old computer to life and as the program began to run, he explained the program flow and the neural network architecture.
There was not much input or output to the program and in fact, as far as Matt could tell it really did not do anything. Doug ran through some training sets, which supposedly simulated a robot encountering a wall, but it was just tables of numbers and despite the set of diagrams explaining the process, it all seemed quite amateurish. After several minutes of questions and answers, Matt knew that Doug’s program was a pile of junk, but he was careful not to let his opinion show.
“Well, what do you think?” Doug asked at last.
“It is an interesting project,” Matt conceded while looking at the screen and pretending to study the numbers. “It has a long way to go,” he added, trying to be polite.
“Hum,” Doug mused, seeming a bit disappointed. “Do you think you could expand its functionality?”
“I suppose so,” Matt replied starting to realize just how desperate Doug was. “I might have to do some restructuring.”
“Great,” Doug replied. “I think you would just work at home most of the time and come by a couple times a week or so. Do you think you would want the job?”
“Well, perhaps,” Matt slowly responded. “It would take a while, but there is no way to tell how long. I would need a daily rate.”
“Of course,” Doug answered then suggested a figure that was well below the pay Doug and Lindsay agreed to the previous day.
Matt did not like the low offer, screwed up his courage and shook his head, “Not for this level of programming. Plus I’ll need a computer upgrade as well,” and he suggested a new higher figure.
Matt’s asking price was nearly three times what Doug offered and a bit more than what Lindsay figured. Doug winced involuntarily and hoped he did not look nervous, “That seems high. I’m not sure the investors would approve it.” He then suggested to Matt the wage Lindsay had suggested.
Matt was getting annoyed. He did not like Doug and he did not like standing there defending his asking price. Doug’s program was trash, the old man was desperate and yet he was offering a pittance. Matt knew that what he had asked for was cheap, and feeling his anger rise up, he let his annoyance speak for him and spoke boldly, “Well, you should ask your investors for my asking price because it would be difficult to consult for you otherwise.” Matt stood there proud of his decision and bold statement, standing up to the old professor.
Doug, shaken by the change in character replied meekly, “I suppose I could.” He glanced at the computer monitor and the numbers it displayed. “Why don’t we leave it there and I’ll make some calls and when I have something I’ll give you a ring.” He was not looking forward to calling Ken Lindsay and asking for more money, but there were two options, get Krag or get someone else. Doug was perfectly aware that the young man was asking for far less than what a professional consultant would charge, if there were any available.
Matt said soundly, knowing he had the upper hand, “Okay, you have my number, give me a call when you find out something.”
As Matt Krag drove away, Doug tried to build up courage to call the businessman—finding it a difficult thing to do.
Matt was walking through his apartment door when the phone rang. It was Doug, who quickly informed him that the key financier agreed to his asking price. As Matt drove back to Doug’s house to sign a contract and pick up the program’s source code, he wondered if Doug really talked to the investor at all. He did not trust his old advisor, but he would play the job for what it was worth.
Despite the misgivings, once back at Doug's house, both men were in good spirits and they chatted freely about the possibilities of the program. Eventually Matt went home with a stack of notes, papers and disks that his new client gave him. He wasted no time in starting to look at the code and review the rough notes.
The job was interesting, but Matt knew it was not nearly as well paying as he could have easily gotten elsewhere, but then he did not want a corporate job. He was satisfied with the occasional small jobs he was doing; setting up systems for small companies and of course, he was in the right location—close to Sally.
His new job description was simple—create the mind for a robotic vacuum cleaner. It did not seem so glamorous, but it had possibilities. As Doug had pointed out, vacuum cleaners were simple and common objects that seemed to be a good starting point for household robots. After all, who liked to vacuum? Certainly not him. After robotic vacuum cleaners would be lawn mowers and who knows what? Matt was starting to look forward to the challenge.
Sally did not stop by that night. She only spent the night with him every now and then, having her own tiny apartment in a low rent part of town. Matt tried to call her, but as usual she was not home.
“Probably out with some other guy,” Matt mused.
He was deeply in love with Sally, but she always refused to move in with him. He strongly suspected he was not the only boyfriend Sally kept. He seldom asked about her nightlife during the nights she did not spend with him, choosing rather to live in ignorance than face the probable fact that he was not as big of a part of Sally’s life as she was in his.
As a substitute, Matt called his friend Herb Dolgener, who was still in graduate school working on his doctorate.
“Herb, this is Matt,” Matt announced when Herb answered the phone. “I managed to land a small job working for Humphrey.”
“Oh, Neural Robotics?” Herb asked in surprise.
Matt chuckled, “Yea, Humphrey’s at a dead end and he hired me to pull his ass out of the fire.”
“So ya, get a bunch of stock? Seems like that’s about all he could pay you in from what I hear,” Herb joked.
“Shit, he doesn't have any stock. He's got money from his investors. Looks like this job may last a while, and it’s real programming, not just hooking networks.” Matt replied light heartedly.
“Well now that you hit the big time maybe Sally will hang around bit more.”
“Ouch, you know how to hit low. My financial status doesn’t mean anything to her, she loves me for who I am,” Matt shot back.
“Yeah, sure. So we gonna go out and celebrate? You buying?” Herb prodded.
“I suppose we could,” Matt replied. “I haven’t been able to reach Sally yet, but I’ll let you know later if I do.”
“Okay, I’ll be here,” Herb answered.
“Well I gotta go—lots of programming to do. Talk to ya later.” Matt said, contemplating that he really did have lots of programming to do.
Matt found himself eager to get back into neural networks as he brought up Doug’s code in his compiler. He was hoping to see an old friend in the lines of the object oriented language, a hint of the excitement and feelings he once dwelled within.
The form of Doug’s code was not his style and it seemed overly hard to read. He instantly realized it was going to be difficult to pick through the code. There was no ready-made friend to be seen and he mentally scolded himself, he should have expected it; someone else’s lines of logic often looked strange.
He started with the main routine and first tried to understand that. He followed the flowchart Doug provided, but it did little good. The routine and variable names were annoyingly short, embedded comments nearly nonexistent and attempting to trace variables was giving him a distinct sense that the program was old spaghetti code, just in a modern language.
An hour later Matt decided that he had not asked for enough money, but the contract was signed and here he was. He began to ponder his task in a new light; the program was a mess. He wondered how a computer science professor could make such a pile of junk. However, it occurred to him that he never really saw the old professor do much coding, only theory.
The next evening after a day of futilely picking through Humphrey’s code, Matt realized he was going to have to start from scratch. Once he made that decision, which now appeared obvious, it was equally obvious that the logical starting point was his old thesis program, the stick-figure program.
It occurred to Matt that possibly Doug offered him the job only because of the thesis program—possibly what Doug wanted him to do all along. During the initial phone call, the old thesis program was mentioned, but Doug did not suggest modifying it to navigate the vacuum cleaner. Had the old man manipulated him? He was irritated by the thought, but decided that he would let the professor have the benefit of the doubt.
The old thesis program had been Matt’s pride, joy and sorrow for years. He had not looked at it in a long time, intentionally choosing to put it far behind him. He had been a bit disappointed that no one had ever asked for permission to use the code, even though everyone thought it was terrific. Instead of being a renowned example of adaptive neural and expert systems, the program was sitting idle since his graduation and was rapidly heading towards esoteric history. The thought of Doug benefiting from his work did not appeal to him, but he consoled himself by the idea that this was a way to give his old masterpiece new life. It was this program, Matt knew, that was the reason for his unemployment. That and Sally.
Long ago in what seemed a different life, he had lived the program twenty-four hours a day, working on it, thinking of it and dreaming about it. The code seemed to have tapped him of all his energy and ambition. Trapped in the grip of the evolving stick code, his weight dropped, his eyes became hollow and he lost some hair, but the program was his masterpiece in the true sense of the word. Everybody he knew had told him he was working too hard, but they did not understand.
When at last he decided it was complete, he received his degree, the least his professors could do for him, and sank into a life of hiding in his apartment. The thought of working for a large software company, his long gone goal, seemed impossible—he could not will himself to have that kind of ambition again, the program had taken it all. At his graduation celebration he met Sally. She filled the void the program had once occupied and now she was the center of his life.
Matt still had the program on his computer—he had never gone too far from it. He lightly caressed the keyboard to flip through the directories he had made so long ago and easily started the old program.
A simple, featureless world displayed on the screen along with a dialog box for creating a new creature. He entered a few parameters and soon a simple stick figure came to life and began to twitch as the neural networks experimented with the new body.
He watched it operate for a while, the memories of the months he had slowly killed himself over it passed thought his thoughts. He sighed. Three years had blurred the small details of the pain—or had it been rapture? He shook the thoughts from his mind and began considering the changes he was going to have to make.
The first order of business would be to change the computerized world the virtual creature lived in. Instead of a featureless, flat world with only an occasional stick lying around, it had to be a computerized house complete with furniture, carpeting, stairs, doorways and hard floors. Perhaps he could even add a cat, simulated by a ball that rolled around aimlessly. This virtual environment would be the training ground for the robot mind.
Matt focused his attention to the stick figure that was now flopping around on his screen. Clearly the body would have to undergo intense modifications. In fact it would have to morph into a vacuum cleaner. The virtual vacuum cleaner would need a rounded body, wheels instead of legs, and would have a power cord that it could not run over. However, similar to the stick figure, the vacuum cleaner robot would ‘feed’ off vacuuming dirty floors and make mentally mutated offspring, although it should not have to do battle with its siblings and offspring.
Matt worked on the program for a few hours mostly familiarizing himself with his old code. As he browsed through the routines, thinking of the days of effort each one took, they began to look like a long lost friend rather than a tormentor. In a very real way it made him feel good to see the neat clean code. He found that he was still proud of it and he began to relish returning to it after so long.
Even as his mind swelled with pride of his accomplishments of old, he remembered the long nights that went on for months. He had not been working in agony—he had been thriving on every new line. Programmers were a dime a dozen, good programmers were rare and expensive, but looking at his code reminded Matt that he was the best. Or at least he once had been.
It was all too short of a time before he realized he was hungry and had promised to call Sally and his friend Herb Dolgener. He pulled himself away from the computer an hour later then he had intended to and called Sally who still was not home. Figuring she was probably getting laid by some other guy that night, he called Herb, arranging to meet at a local pizza joint.
“So your program finally did something for you?” Herb asked rhetorically as he happily pondered what was left of the pizza sitting in front of him, beckoning him. The dark bistro-style restaurant was small and busy, but the booth they were tucked into offered some seclusion. “The greatest neural network simulation of a cockroach around and all it managed to do was to land you a small consulting job with a small time clown, for a small time.”
Matt pretended to look hurt and somehow deep down he was. He did not let that show, but instead buried his true feelings, grinned slightly and replied, “Hey man, Neural Robotics could make a killing in the robotics industry. According to Humphrey, it might become big, like Microsoft.” They both chuckled at the ridiculous suggestion.
“So what’s the time frame for a working product?” Herb asked picking up the last slice of pizza.
“I don’t know. I’m still at the starting point. Humphrey’s code is a pile of junk, a waste of time. I didn’t tell him yet, but I’ll have to start from scratch.”
“Jez Matt, if you write it all you’ll be the guts of the company, not Humphrey. Is it too early to demand a raise?”
Matt shrugged and replied, “I could renegotiate, but I don’t think they could afford to pay me any more.”
With a mouth full of pizza Herb said, “You should’ve hired on as an employee. If your program succeeds you have nothing except your consulting check. Humphrey and his investors will make all the profits off your work.”
“Yeah, I know. I figure if it looks like the thing’s going to go, I’ll quit as a contractor and demand to be at least a full partner in the company. I figure I could just name my own terms.”
Herb bit into the pizza and said with another full mouth, “Hell, quit now and find your own investors and when you sell out and make your fortune, don’t forget your old school pal Herb.”
Matt and Herb stayed at the restaurant for another half-hour and chatted about professors, the state of the industry, women and automatic vacuum cleaners. The latter of which Herb knew quite a bit about, being interested in robotics and close to the robotics laboratory at the university. Eventually they said their good byes and went on their separate ways. Matt went to bed that night with his head buzzing with thoughts about the task ahead.
The following week a computer-simulated vacuum cleaner, looking like a small featureless ellipsoid, was running around the computer-simulated house getting stuck in the corners and bumping into every conceivable virtual object within the virtual house. Matt did not think the progress was much, but it was certainly better than what he had been given to start with. However it had cost him more in time than he wished to think about. He was careful not to let his program consume him like it once had, but he could feel the pull, like an addictive drug or a video game, threatening to suck him into long, all-consuming programming sessions. He forced himself to find time for Sally, at least for a couple of nights.
The modifications of his old stick program had gone well. The neat structure he had painstakingly maintained in the older code had paid for itself in spades. Despite the problems with the new program, Matt copied the executable and most of the source code to a disk and drove to Doug’s house for a meeting, hopping the program would work well enough to please him.
Matt installed the program on Doug’s computer and demonstrated its operation. Ecstatic over the movements of the blind vacuum program, Humphrey asked numerous questions about it. When Doug began to examine the code, he began to move his lips has he read the lines, mumbling, “Good, good,” on occasion. He asked a few questions about some parameters, never approaching the heart of the program, the expert system.
Matt cringed at the way Doug looked at the code, as if somehow it was his, as if he had a right to be proud. He answered the old professor’s base questions only in general terms. It was relief that the professor showed little understanding of the program—he was not worthy.
Matt found Doug disgusting, not caring about the code, only the results. The old man hardly seemed like a scientist at all, just a greedy marketer. He was careful not to let his thoughts show, but made his exit as quickly as possible, promising himself that he would be more careful with the code in the future.
Despite his feeling about his client, Matt could not stop thinking about the transformation his program had made. He was proud of the changes, although a vacuum cleaner wandering around a room was not as interesting to look at as two stick figures trying to eat each other, but somehow a little closer to reality.
After a couple more weeks of tweaking, he found himself contemplating what he could do to improve the robot brain as he watched it bump around in order to learn the layout of a house. While working on his thesis, Matt had realized that to make a mind that would navigate like a human, it probably had to have vision.
He had never implemented a vision system into his stick figure program—it seemed too daunting of a task, but he now felt the time was right. Some sort of vision was required for the vacuum cleaner to see its way around a room, rather than feel the walls. Being able to see would also allow the computer to tell if some parts of the floor needed more attention than other cleaner parts. He knew vision could greatly improve the robot’s usefulness. However, adding vision also had the potential of making a much more complicated program. But this was his opportunity to make amends for something he had failed to do before.
He had not directly dealt with image processing, but had seen some of the work of other researchers. Teaching computers to make sense of a three dimensional world through images was the subject of many researchers around the world—it would be difficult to succeed in such a complicated field and would at least double the program’s development time. But he could no longer avoid the issue that was beginning to haunt him and decided to contact Humphrey to see if he was willing to expand the robot’s capability, by no small amount, at the cost of time and money.
As expected, Humphrey was cool on the idea, feeling vision was not required. But Matt pushed with the weight that Humphrey’s failure had given him, and it was not long before Humphrey gave in on the condition that it did not seriously delay the development. After all, they already had a working system now. Matt was perfectly aware that the development time would indeed be significantly delayed. He did not care about the schedule, it was not his vacuum cleaner, it was however his program.
Matt had a textbook that covered vision and image processing and started to write some subroutines, but the algorithms seemed bulky and computationally intensive. His books were a few years old and what he needed and wanted was state of the art image processing for the computer’s vision. A quick internet search and trip to the campus library yielded a stack of published papers on the topic.
It was a cloudy day and Matt was depressed. After a month of study and experimental programming, he was at a dead end. The textbook algorithms were slow and simple, the theories in the papers turned out to be slow and complex.
He had virtual images of the virtual room flowing into the vacuum cleaner program, but the vision processing algorithms were incredibly complex and useless, he was no closer to having a good vision system then he was when he started.
He sat at his computer and fidgeted with a pencil as the vacuum cleaner just sat on his monitor, not moving a speck. It was broke and he knew it. He had broken it by stuffing the program full of image processing crap. He would have to get rid of the optics. Perhaps just a small sonic distance-measuring device was more reasonable of a goal.
He scolded himself for being a fool to try as the pencil he was gripping cracked in half. He had been making large complex programs to extract information about surfaces, lines, distance, size and other properties of objects: in short, a brute force approach to gathering data from images. His code was looking like the crap Humphrey created, he thought angrily. And why not? After all, he was following the same general path that Humphrey had—that so many programmers had. It seemed all wrong.
The human brain was not computationally loaded with heavy equations—it was filters. Chemical filters that were nearly passive once set, the voltages simply flowed through them. His implementation of vision was not natural at all. It was phony, fake and it was not how his stick figure operated. His stick figure had been real, it really evolved and in its own way, it was alive. His program had once succeeded where others had failed, by not using fancy processing and logic algorithms, but by using his adaptive neural networks to do the hard part.
He leaned back and thought of his old program, how he had achieved what others could not. He had not made sticks that walked, the neural network did. And hell, if the networks could learn to make a bundle of sticks walk around, then perhaps they could learn to process images.
The key does not lie in minute image processing computations and analysis, which takes too long and is not how the organic brain operates. Instead the images must be processed rapidly with simple statistics from many nearly redundant stereo images. He would need to process movies, not still shots.
Processing images while the camera was moving would allow for the detection of parallax, and thus range finding, just like in living organisms. Lightly processed images would be piped into a set of neural networks where useful information could be extracted. The vision processing could evolve to have simple and fast proximity capabilities, as well as more detailed analysis when needed. He sat and thought about it, scribbling a note now and then. The hours ticked by as Matt formulated a completely new plan.
It took Matt weeks to work out on paper how the computer was going to process images to navigate and two months to write code to generate the computer-stimulated images. This delay in programming worried Doug who began to call every couple of days, questioning Matt about progress, wanting to talk about specifics in the code as if he could possibly help in the programming.
The calls were an inconvenience at best. Matt hated them, the prodding, the annoying questions. Matt knew that if the old man did somehow influence a few lines of code, he would always claim to have been a co-author of the program. This deeply disturbed Matt, whose weak respect for the retired professor was long gone. Matt was harsh on the phone, his patience with Humphrey was gone and eventually the daily calls stopped.
After a long day of working in front of the computer, Matt leaned back and pondered his situation with Humphrey. The code was finally coming together nicely and there was little doubt that it would be an excellent product with just a few more months work.
Doug however had become a major nuisance, even if he was not talking to him much anymore. The pudgy bastard was going to make a fortune off his work, his master’s thesis, modified, but still his thesis was the underlying engine. There was no way Doug could have succeeded if left on his own.
Matt simmered in his dark thoughts. The code had progressed, he did not want to give it up and the thought of someone else, like Doug, profiting from his toil, seemed unbearable. He knew the original thesis code was copyrighted, but he had started with it right away, the first week in fact. Did that mean Doug now had a right to it? Unable to answer the question, he decided to stop development of the program.
Sally was there that evening. She came over as she did every few days to spend the night. When she arrived, Matt was still upset over how things were working with Neural Robotics and explained his latest concerns to Sally. Sally listened as Matt described how he feared he would lose his code to Humphrey.
Her patience had its limits, since she only had a superficial interest in what Matt was talking about. Her main concern was just to have a good time as usual and wondered how long it was going to take for Matt to get over it and get back to normal. Finally after several minutes Sally said, “Gee I don’t know, why don’t you like talk to a lawyer or something. It couldn’t hurt, could it?”
“I don’t know,” Matt replied. He was concerned about the legal situation, but had not really considered speaking to a lawyer. “Lawyers give me the creeps.”
“Well I had a boyfriend once who, you know, became a problem. He would never leave me alone and got really mean whenever he saw me, even like talking to another guy. So like I had to break up with him, but he still kept hanging around and calling and stuff. Well, someone I knew said I could get what’s called a restraining order to keep him away, and if he ever came around again he would get like thrown in jail.”
“So you got a lawyer for that?” Matt asked trying to move the conversation along a bit.
“Yeah, it was easy. I had a girlfriend who told me of one she used.”
Matt knew he would need an attorney that specialized in helping contractors, he would have to pay a bit more than Sally did for her simple restraining order, but perhaps it was worth a try. He decided to look into it and tried to give Sally an extra nice time that evening.
The next morning, after scanning the internet and making some calls, he managed to find an attorney that could see him that day. All the others seemed to have waiting lists just to get on the appointment book. Matt took a copy of his thesis and the contract, and went to see the attorney in a small run-down strip mall in an older part of town at the appointed time. He entered the small office and was met by a young man who surprisingly turned out to be the attorney. Matt realized why he was able to get an appointment so soon; the attorney was fresh out of law school. Matt explained the conflict and showed the attorney the contract.
After studying the short contract, the attorney smiled and said, “You don’t really have much to worry about. This contract does not mention your original code. All you have to provide is the changes you made to your program, not your program itself, which is still protected by your copyright.”
“You mean I can strip all the old original guts out of the program and hand the rest over to him.”
“Yes. And furthermore, you have a right to keep the changes yourself since there is no clause in the contract about ownership of the resulting code. There is no confidentiality clause. It may not be a nice thing to do, but it’s legal.”
“Wow, that’s great,” Matt exclaimed. “So what do I do if Humphrey decides this isn’t right, that it all belongs to him?”
“Then you come back to me and we will take him to small claims court if needed. I don’t think you’ll have any trouble. It’s pretty clear, the contract was amateurish, overly simple. Before you sign another like this, you should have someone review it first.”
Matt paid the attorney a hundred dollars for the twenty minutes, but it seemed worth it. The sense of relief was enormous and he now knew what he was going to do. Any subroutine that had been modified he had to give to Doug, but luckily almost all the underlying genetic, neural and expert system code were unchanged and there were hundreds of small utility routines that were also untouched.
When he arrived back home he immediately started to remove key subroutines from his program, lots of them, until all that was left were several thousand lines of code that were essentially worthless. He copied the stripped program onto a disk and drove over to Doug’s residence.
Matt could see a bit of shock in Humphrey’s face when the door opened. However, Humphrey recovered and casually swung an arm, inviting Matt inside. Matt stood on the welcome mat of his former client and curtly said, “I just came over to let you know I’ve decided to quit and to drop off the code that I wrote for you.”
Doug was stunned and it took a moment for him to find his tongue. The rift forming with Matt had grown to the point where talking to him was something done only when absolutely required. Doug had been half expecting Matt to quit, but not quite so dramatically. Nevertheless, Matt’s departure was not a complete disaster, there were plenty of graduate students itching for an opportunity to write neural network code for robotics, any of which could take up where Matt had finished off. In fact, Matt’s resignation was a blessing, he could move forward with a new programmer, not having to fire his uncooperative consultant. Besides, the reports had been languishing recently making Lindsay nervous. Fresh blood in the company would go a long way to please the businessman.
Doug put on a smile and said confidently, “Oh alright, I know things aren’t working out that well,” and took the disk Matt was holding out.
Matt gritted his teeth, took a breath and proceeded sternly, “The disk only contains the subroutines I wrote for you, the subroutines that came from my thesis are copyrighted and I’ve removed them since you have no claim to them.” It was done, Matt thought with a mild sense of relief.
Doug now looked astonished at Matt. For a moment his mind drew a blank then the implications of the words began to creep into his consciousness. Matt was leaving him with nothing more than what he had months ago. He did not feel his face go red, but he tried to control his shock. “Why? I don’t understand. You voluntarily used your code in the development. How can you just now decide to take it back? I think once you started to use it for Neural Robotics you implicitly gave permission to use it.”
Matt held his ground, although he was not too sure about it, and spoke the words he had been thinking since speaking with the lawyer, “No I didn’t. I still retain the copyright on the code. I never specified your permission to use it. If you have a problem I suggest you consult an attorney on the matter.”
Humphrey curled up his lip. He was becoming angry and had every intention of seeing the long-haired freak in court. He said tensely, “Alright, I will.”
“Have a good day,” Matt said over his shoulder as he left the doorway and headed back to his car, slightly shaking from the intense confrontation. He did not tell Humphrey that he intended to keep and continue developing the code, but he had all the confrontation he could take for a while. He nervously thought about the counter threat all the way home.
Doug Humphrey was fuming. How could this happen, Krag had no right to deny him the code he had paid for. He got on the phone and called Ken Lindsay. After having to wait while on hold for fifteen minutes, Lindsay finally answered.
“Yes Doug, what can I do for you?” Ken Lindsay asked calmly.
“It’s Matt Krag,” Humphrey spat out in a huff. “He quit and he claims the code from his thesis is copyrighted and that we can’t have it.”
Lindsay calmly sorted his thoughts and replied, “Did you know he was using his copyrighted thesis code.”
“Well yes, you saw the program work, naturally that was the starting point after we hired him on,” Humphrey spat out.
“Yes so it would seem. Did you ever discuss the copyright with him?”
“No, I didn’t think there was any reason to.”
After a pause Lindsay continued, “Well it seems to me that he may have a valid claim. Did you have a contract with him?”
“Yes, of course, it didn’t mention the copyright or anything about his program for that matter.”
“Could you please fax me a copy of the contract, I would like to look at it.”
Humphrey stammered, “Sure, I can fax it right away. I don’t know if it would do any good, as I said, it never discusses his thesis program, it only covers his wages, work description.”
“I would like to see it anyway,” Lindsay calmly said. “You have my fax number?”
“Yeah, I have it right here. I’ll have it to you in a couple minutes.”
“Okay, I’ll call you later after I’ve had a chance to review the contract.” Lindsay said, and that was the end of the phone call.
A few minutes later Lindsay immediately saw, or in this case did not see, what he was looking for. The crude contract was pathetic—obviously he should have supervised Krag’s hiring more closely. He called Humphrey.
“Doug, this is Ken.” Lindsay said as soon as Humphrey answered the phone. “I’ve reviewed the contract and nowhere in it is there any mention of confidentiality or ownership of the code he wrote.”
Humphrey started to get even more nervous then he already was. “What does that mean?” he asked.
“It means that Krag is free to continue developing the software where he left off. He can use it and market it.”
“You’re kidding!” Humphrey exclaimed, exasperated at the events of the last half hour. “He can’t just take all the code for himself. Can he? How did he end up with my code yet I don’t have his?”
“Yes, he can take it all, minus what you had originally written, but I don’t think he cares about that. The working code was written completely by him, much of it copyrighted which you have no claim to. What he specifically wrote for Neural Robotics he gave to you. You should have been more specific in the contract about who owns what code, especially his thesis code. In contracts, what is not stated is often more important than what is stated.”
Humphrey was reeling, he could not believe the injustice, all that time and money, just stolen. And Lindsay did not seem to hardly care. He stammered, “That can’t be, can we take him to court?”
“You mean, can you take him to court. You can try, but you’ll lose. Doug, I don’t think your company can recover from this. I have decided to discontinue investing in Neural Robotics.”
“What? Just like that, it’s over?” Humphrey moaned out.
“You can always start fresh with different investors. Well if you do get your company rolling again, I’ll reconsider investing. Alright?”
Humphrey was stunned again. All he could think of was to acknowledge the thread the businessman dangled in front of him. He quietly replied, “Well, okay.”
“Good. Have a good day Doctor Humphrey.”
In the span of a few short minutes all of Humphrey’s plans were smashed to pieces. Humphrey dejectedly hung up the phone and sat down in front of the TV and tried to think of what to tell his wife.
In the busy downtown office building, after Lindsay concluded his call with Humphrey, he thought of the program he had seen. It was impressive, much more so then he had ever hoped to see from the old professor. It was becoming clear that the professor had much less to do with the vacuum cleaner program than he was led to believe. Out there someplace was a real programmer, one with real talent.
He made a phone call. “Hello Jake, I have a small job for you.” A brief pause then, “I need more info on a certain Matt Krag. Krag is spelled with a K. Yes, that's him. Find out what you can about him,” Lindsay said and hung up the phone.
Humphrey spent a few hours looking over the code Krag had given him, but despite the notations in the code, it just did not make much sense. He inserted some of the copyrighted routines from Krag’s thesis, but he could never even get the program to compile. He considered starting out again, but it seemed far too daunting. He had seen a help-wanted ad at a nearby hardware store—perhaps he could just temporarily get a job there to bring in some cash he thought.
After his visit to see Humphrey and terminate his business dealings with the man, Matt went home and as always turned on his computer to watch a virtual four-wheeled robotic vacuum expertly clean a huge complicated virtual house, without bumping into anything or getting lost. The program was not like a computer game where the computer-controlled players appeared to see and respond to their surroundings. Instead the virtual vacuum cleaner was its own program, responding to its world, independent from the programs that created the house. It had to see what was around it and respond to that environment. The computer program worked perfectly as it had for the past week.
Just watching the computer mind touched him deeply. It may not have looked like much, but knowing what was really happening stirred up emotions that cried out that he had recreated his program of old and this time maybe he had really created something of meaning.
It seemed that he had broken away from Doug Humphrey with the program intact and in his possession, but was haunted by a nagging worry that Humphrey might still challenge his claim in court. Knowing that he had something truly worthwhile made the fear all the worse. For the rest of the day he was in constant fear the phone would ring, but it did not and the day slid by without incident.
The next morning he decided to leave his apartment, in case the phone rang with unpleasant news, and go someplace where he could forget about his former business partners, who for all he knew were scheming to ruin his life. He decided on a nice hike in the nearby mountains, something he had not done in years. It was fall and the leaves would be changing soon so it was the last opportunity to see the mountain in full green. He packed a small pack with some food and water and drove to the busy trailhead a few miles away.
The hike felt good and the sun was warm on his arms and legs as he increased his elevation over the city. It had been years since he had last been on the trail and it was not as crowded as he recalled, but since it was a weekday most people were working. Still, there were plenty of people enjoying the mountain, many whom appeared retired and not bound to an eight-to-five schedule.
As he walked he thought of his program, which perhaps was the only thing he had ever done right in his life. He could only guess what he would have done with his life if he had been born a generation earlier, possibly a factory worker like his father before him. Only with federal assistance and computers, had he been able to rise above what had sent his dad to an early grave so many years ago. His mother still mourned the loss, and perhaps he too had never really recovered. He had never been popular, always struggling to find a place for himself. Computers had changed his life, transforming him from a loser to someone who had something—a program. And more recently Sally. Down deep he knew that he was still that loser, that was why despite all his efforts, he could not get closer to Sally. Perhaps she knew, but still she stayed with him.
Sally, however, could never comprehend his program, not seeming to even grasp the most general aspect of ‘Why?’ She had her own problems, which she had overcome, and was now living in her own world, which she had carefully crafted, but leaving room in it for him, for which he was grateful.
The wide trail slowly twisted up the hill, rising over the parking area. His program too had risen high above where he once had thought it could go. It was like him in some respect, with a learning mind and not just programming. Many programs were like that, as was the primitive stick figure version of his program. But unlike other programs, his could see, his was dynamic and efficient, running on a single computer.
It took an hour of strenuous hiking along the broad well-worn trail to reach the summit of the mountain where he found a convenient, unoccupied rock to sit on as he tried to catch his breath. From where he sat, he noticed the view of the sprawling metropolis, extending as far as the smog would allow. A slight sea breeze rustled the mountain trees and the insects buzzed around, but they did not bother him, as he began to snack on some food he brought.
Matt thought it would be a good time to pull out a joint, but there were too many people around and he did not dare leave the trail. He might get lost or attacked by a bear or something. A large bold bird, possibly a Magpie he thought, came by and walked around on the open ground hopping back and forth. Matt watched the bird walk around, occasionally pausing to eye him.
Matt thought that it appeared to be an extremely intelligent mind for such a small body, apparently defying the limited hardware nature gave it. He scoffed at its narrow intelligence, but despite the little mind’s short comings, it could walk, fly, chirp, flee, mate and even learn to some extent. It could distinguish between an obvious enemy and a possible enemy, the latter of which was apparently how the tiny brain classified him.
The bird hopped around, picking at the ground, occasionally looking at Matt as if judging his intentions. Would it be any smarter, Matt wondered, if the number of neurons was simply increased in its brain? No, he knew, not much. It was neural-networks 101: intelligence was not in shear bulk of neurons, it was in the structures and tuning of the synaptic connectors, the organization.
The bird mind hopping around in the leaves was similar to his, it was the structures in the brain that gave intelligence. Unlike his, the animal had little learning capability, it was mostly hardwired, a creature of instinct—akin to a traditional computer program. The pecking and the moving of sticks was only inherited behavior.
His vacuum cleaner program was the opposite, most of what it needed to survive was learned. Clearly instinctive brain operations worked well for the animal kingdom. However, Matt pondered, without the capability to learn, self-awareness would probably never develop regardless of how big their brains were—besides, hardwired self-awareness would be a hollow existence.
He turned his attention once again to the magpie. As small as its mind was, it was still unmatched by computers. What was the problem, the number of neurons and synapses? That was the usual story researchers often always put forth, but it went deeper than that. Programs that mimicked the behavior of a bird or cat existed and some had similar neural and synaptic counts, but even running on the fastest computing platforms they were slow and did not really think like them, with similar structures and dynamics. Alas, the brain was still too complicated for humans to understand, even bird brains.
The sun beat down on Matt, but he was lost in thought. Natural intelligence was not a program, but a complex irregular chemical network. All he had to work with was code, conditional blocks, loops and function calls—can intelligence be made of such things? Neural networks, genetic algorithms, expert systems, they all tried to simulate intelligence, but those simulations were far from real intelligence.
Was it even possible, as so many scientists claimed would happen as soon as computers became fast enough? Something was still missing—computers lacked significant learning abilities, outside some narrowly focused things such as speech recognition. The answer to self awareness must lay in fundamental instinctive processes created by evolution. Evolution could be mimicked on computers by using genetic algorithms, he himself had done that quite well, but only to a few special parts of a program. But the genetic algorithms of his stick figure program did not modify the program’s fundamental existence—the actual code.
But what if he took the evolution to the lowest level of the program, what if a genetic learning process could be used to actual code writing, as close as possible to the program’s DNA? If the code is the hardwired portions of the brain, it too would have to evolve, just like instincts evolved in nature. Just as evolution tunes synapses by forming, breaking, strengthening or weakening them, the same must be done for the core of the program. It seemed the only way to make real intelligence on a relatively slow computer—allowing the core of the program to evolve, not just the human designed neural networks.
It seemed impossible. How could a program contemplate its own code? It would need a huge expert system just to make code that would compile and incredible luck to make it do anything useful at all. Its freedom of movement, how much it could change the code, would have to be severely limited, perhaps only allowing changes to the order subroutines were called or some constants. His thesis program used genetic algorithms to modify neural networks, allowing the number of nodes and layers in the neural network’s brain to vary within carefully designed ranges. Using a genetic algorithm to evolve code would need similar restrictions.
Matt continued to contemplate the subject of computer and biological minds, loosing all track of time. Suddenly he noticed he was getting warm and looked up to see the sun in the noontime position. He decided he should leave before it got too hot. As he walked down the hill he hardly noticed the other people on the trail as his mind was still deep in thought about how a computer could invent a mind.
When he got home he quickly grabbed a pad of paper and started to scribble notes. Twenty sheets later he found himself exhausted, but excited. The phone rang, it was Sally.
“Ya want to get together tonight?” she asked.
“Um, I’m kind of busy programming right now, perhaps tomorrow night.”
“Oh,” Sally replied a bit disappointed—Matt had never said no before. “So how did it go yesterday, with your job and everything?”
“Great, it all worked out, I was able to leave the company and retain my programs.”
“Cool,” Sally replied, “Well, give me a call later, ok?”
“Sure, no problem, talk to ya later.” Matt hung up the phone and sat at his computer and started to fiddle with some code from his neural networks, modifying them to be more flexible and more object oriented than before. Then he went to work on the genetic algorithm making it more flexible and subject to modification by itself. He increased the expert system, which before he was always trying to reduce, to include information about limitations of genetic algorithms. For the rest of the day his glare was unwavering in front of the large computer monitor.
Outside his southern California residence, a waxing crescent moon was partially obscured by some high thin clouds, but Matt Krag knew nothing of it. It was two o’clock on a cold September morning and most of the city was quiet. Matt’s entire consciousness was focused on the subroutine he was working on.
As far as computer programmers went, Matt was once again the best and logic was his largest strength, finding ways to make a program do something others thought only humans could do. A few months ago he had started his biggest challenge ever, but had not realized it.
The young man in his late twenties was lean and wiry, not too muscular due to a distinct lack of exercise. Drugs had taken their toll on his body, but had not yet destroyed his mind.
Light from the soon to be rising sun was making the eastern sky glow by the time he jotted some notes down, took a quick shower and fell into bed. Unconscious in a minute, he spent the night with code dancing in his head.
He awoke the next afternoon and immediately continued to program, testing, rewriting and then testing—again and again. He barely ate that day or the next. Matt knew he was on to something, he could feel it. Concentration like he had never experienced before enveloped him and the code flowed from him for five days surging through his fingers into the keyboard and then into the program.
Finally around noon, nearly a week since he had been on the top of the hill, it was time to test the new program in its entirety. It was not designed to operate a stick figure or a vacuum cleaner. Like the ultimate purpose of life, it was designed to do only one thing, recreate itself. The program was simple to run, there were no inputs, no displays, no graphics, only the automatic running of the compiler by the genetic algorithm would register activity.
Matt Krag poised his finger over the carriage return key, lowered it, starting the program—it crashed almost immediately. After an hour of debugging he tried again, and again it crashed and again he fixed the problem. He started the program a third time and this time a few lines came up on the display indicating the compiler was running and then that it successfully completed. It came up again that the compiler had been started, again a successful compile. The third compile failed, as did the fourth and fifth. Matt just watched the program fail, dozens of times.
Exhausted and discouraged, Matt just let it run. The program should have been able to go back to the starting code after a failure and get a fresh start, but it did not seem to be working. He thought about all the code and what might be wrong.
Maybe what was wrong was him. Maybe he had reached too far past his limits. Nobody else was using programs to make actual source code evolve. He chuckled dryly to himself, and subconsciously turned on the television and started to flip though the channels. He turned off the television and walked onto his porch. The view was not too great from his low-rent apartment, as his porch looked out over a busy street, full of people in nice new cars who had real lives, people who were not losers. He felt lost, maybe he would give Sally a call, he thought, maybe later that night. He let his tiredness sweep over him and he found his bedroom.
Four hours later a siren going down the street woke him up. He wandered out to the living room where his computer was. He had left it running and as he predicted it was still compiling programs unsuccessfully. He was hungry, but instead of heading straight to the kitchen, he paused standing in disgust and watched the monitor with short messages scrolling up on it, amazed it was still running at all, when suddenly he realized it was going slower than before.
When he had first started it the compilation attempts were coming one right after another, now there was a few more seconds between compiles. He became more alert.
Was the computer swapping memory, was there a memory leak in his program? He bent down close to the computer chassis sitting on the floor to listen to the hard drive, but he did not detect unusual disk activity. While straightening up, his eyes glanced across the screen and there was a line displayed “Compilation Successful,” embedded amongst the numerous “Compilation Failed,” lines that were scrolling up out of view.
Something was happening after all! It still did not mean a new version of his program was running. It could have been the same old one just starting over from scratch. He sat down and scrolled through the text messages to look at older messages.
Of the hundreds of compilation attempts since the program started, only about a dozen had worked. However, most of those few successes were within the last hundred tries. It seemed to be getting better.
He started to get more excited, a new program was running, not his original—maybe it was working after all! Every time a new program was written the source code file name would be changed by appending an incrementing number to it. Unsuccessful programs were deleted while successful ones were retained on the hard disk and numbered sequentially. He found a dozen new programs plus his original, the latest program was numbered 606, which was twice as large as the original. Indeed all of programs were larger than the original and their size was only increasing.
Matt hesitantly opened the main source file to have a quick peak at the latest code. It was a jumble of function calls. Many more than he thought were needed. No wonder the program was so slow, it was a beast. It was calling functions in strange orders that would not have been fatal, but useless nonetheless.
Another successful compilation completed and Matt looked at it. As with the others it was overly complicated, but significantly different from its parent program. He decided to let the program run to see what would happen.
After a few hours, and many more successful compilations, the computer choked from a lack of memory and the program died without a previous parent being able to start up. Matt already had some things in mind to help the process, all of which were new rules for the expert system. He spent nearly two days on the changes, which he though were going to be simple, but turned out to be much more complicated. He added expert systems to enhance the capabilities of the genetic algorithm and determine many useless function calls.
Another problem was the feed back for the program. The genetic algorithm judged its success on whether its children could reproduce. It seemed like more should be involved than just simple reproduction. To help drive the evolution, the program should have an adversary other than limited memory or at least a better goal than simple reproduction. He needed to go back to his vacuum cleaner problem where the coordination between the vision and the vacuum cleaner movements could be used as an ideal challenge.
He hooked the vacuum cleaner back up to the computer mind, incorporating the crude vision data into the program so that the genetic algorithm could modify the vision subroutines. It was nearly a week before the program was ready for the next test.
After a few false starts the program seemed to be running and new compilations were occurring. This time most all of them were successful due to the enhanced expert system. As the virtual vacuum cleaner plodded through its virtual world, Matt carefully watched the new code being generated and jotted down some more notes of possible improvements, but after a while he just let it run while he went to take a short nap.
A few hours later Matt woke and feeling a bit excited, he went to check on the program. He saw the familiar image of the top view of the virtual house with the tiny vacuum cleaner moving around it just like before with his original program. This time however, the vacuum cleaner’s movements seemed different. It still swept out the entire house, but it did not follow a simple pattern. Instead it would clean only parts of a room at a time then move to another before returning to partially cleaned rooms to finish them.
The cleaner’s movements also seemed different—it never paused and was always moving and making smoother turns as if somehow it had gained an inertia that really was not there, which he reckoned was a side effect of the vision processing.
Matt was pleased that the program was still evolving with all the new compilations being successful. The code had grown tremendously and he found he could not really determine how it was working at all. Parts of it seemed workable and similar to his original code, but other parts seemed like a random set of subroutine calls for various neural networks. The obviously useless code was gone, but what was there seemed unintelligible.
He made a few improvements to the expert system to enhance its programming capabilities and then he modified the house considerably, adding doors that opened and closed randomly, more obstacles and occasional dirty spots that appeared suddenly. He also added code to penalize the vacuum cleaner mind for going over the same area too often. Days later Matt started the revised program and as before it started to reproduce and clean the virtual house.
Another week slipped by as Matt continued to delay his next encounter with Sally, choosing instead to fine-tune the code. Sally had stopped by once, but he found it hard to pull himself away from his program for long, offering promises of future times when he could spend more time with her. He did not want to lose her, but when he saw his program running, it was like part him, his child—it pulled at his soul.
Watching the virtual cleaner perform its tasks he realized that the program was only in a fetal stage, it had yet to be really born. Visions of a real robot danced in his head till he could not put it off any longer, he had to replace the virtual robot with a real one. It did not need to be a vacuum cleaner, just a robot that could roll around and pretend to clean would suffice.
He began to sketch a design for a wheeled robot similar to the virtual one, but attached to his computer with an umbilical cord. The virtual robot he had created used virtual vision and many virtual sensors, all he had to do was build a robot with all the same sensors. This included a sensor to measure the direction the front wheels were pointing and another to measure how much the rear wheels were turning.
He easily scribed the vision that had been in his head. The robot would have six contact sensors positioned around its body that would feed data into the mind if the robot ever hit a wall, which resulted in a penalty being fed to the genetic algorithm. In turn, the neural networks would transmit to the robot how much voltage to apply to the wheels and which way to steer. One new item, not already on the virtual robot, was a penalty button so if it got stuck he could push the penalty button on the robot itself to let the network know it had done something wrong.
The hardware should be a piece of cake and he knew just where to go for the parts and who to talk to. The place was the robotics lab back at the university where there was plenty of old remnants from projects long gone.
The who was just as simple and he made a call to the robotic lab. “Herb, this is Matt. How ya doing?” Matt said.
“Hey, haven’t heard from you for a while. How’s it going?” Herb replied. “Ya still making headway on your program?”
“I think so, I think it’s time I start building some more hardware. I was wondering if there were any old robotic parts lying around over there. Something I could buy?”
“You looking for old vacuum cleaner things?”
“Naw. Just something with wheels and a camera, stuff like that.”
“I’m sure there’s some things hanging around you could use. In fact, I know about plenty of old parts that I think the prof will sell cheap. Why don’t you come by and we can look over the stuff?”
Matt quickly agreed to his friend’s suggestion and drove to the robotics lab at the university, close to his old graduate school haunts. Together they picked through dusty old boxes of parts and Herb described each part and how it could be used. It did not take much to convince the professor in charge to sell the pieces. Doctor Perry knew Matt and the word was out how he had quit Neural Robotics—the professor looked favorably upon him. He was able to purchase much more than he had hoped, picking up rudimentary cameras, big bulky analog-to-digital cards, and many other gems that were once prized possessions, paid for by big research grants of past years, but were now considered worthless. With Herb’s relentless advice, Matt soon had a trunk full of equipment that was five to ten years old, ancient in terms of computer equipment.
“I think I can help you assemble some of this stuff,” Herb was repeating for the third time.
Matt knew Herb wanted to get involved—it was obvious. “Thanks, but I think I will try it on my own first,” Matt replied. Despite Herb’s keen interest in helping, Matt hurried home by himself to think about what he could do with his horde of robot parts.
Matt spread the old junk out in the middle of his living room, which included a nearly complete wheeled buggy with clipped wires coming out of it. He guessed the cut wires once went to a fancy computer like a PC-AT back in the mid eighties. Herb had explained that it had been a simple remote controlled cart, not much different from that found in hobby shops, but larger and more robust. It was mostly just a metal frame with three motors and four wheels, sixty centimeters long and about forty wide, standing about thirty centimeters high.
Of the four big wheels, the front two swiveled together to turn the craft and one of the three motors was used for that purpose. The two rear wheels were the drive wheels, each with a motor.
Also present among the purchased goods were three bulky cameras with accompanying computer cards, several servo-motors, all greasy and dusty, with some gears and spinning joints for attaching moving parts, a couple dozen sensors for measuring robotic limb movements, an electronic temperature gage, some Hall-effect sensors, and numerous connectors, switches and buttons with all their wires clipped off. He looked at the mess on his floor and a plan slowly formulated. He figured he was still going to need a battery and a battery charger.
Matt started right away making notes about the robot design and what he would need. It started to seem like a big job. He played around with the cameras that were attached to large PC cards, which needed a longer cable to act as an umbilical cord. He tried them in his desktop computer, but they refused to work.
Matt was working on the buggy, wondering if he was going to get anything to work, when a knock sounded on the door. Damn, Matt thought, annoyed at the inconvenient timing of the visitor. Everything was all over the floor. Perhaps he could pretend he was not home. He quietly walked to the door and looked through the peephole. It was Herb, which was even more annoying. Obviously his friend wanted to know how things were progressing, which he should have expected, considering the enthusiasm and generous advice Herb had already laid on him.
Matt had wanted to keep everything a secret, but Herb already knew about the program and of course, the robotic parts, but he did not know how far the program had progressed in the last couple of weeks. Matt, frustrated by the lack of progress and now this unwelcome intrusion, looked at all the parts scattered on the floor. Hell, he had not even gotten a single camera to work and had yet to start on the signal converters. He sighed. He just wasn’t good with hardware, he had no choice but to trust Herb to keep quiet.
Matt reluctantly opened the door and let Herb in.
“Hi. How’s it going?” Herb asked as he walked in and instantly saw the parts scattered about the living room and the partially assembled buggy. “I see you’ve been busy,” he said as he knelt down to inspect Matt’s work without solicitation.
“It’s coming together,” Matt replied, a little annoyed watching Herb critique the buggy. He was not pleased with his friend barging in and looking over what he considered his private work, but he knew he was stuck, having drifted out of his area of expertise, and if Herb had any talent at all it was in hardware design.
“Not too bad,” Herb said contemplating the crude construction. “You need to secure these wires a bit more and the mounting brackets can be improved.”
“Well it’s hardly done,” Matt replied defensively. “I have lots yet to do.”
“I can help,” Herb said looking up at Matt.
“I was planning on doing it all myself, but if you have some suggestions I guess they couldn’t hurt.”
Herb pretended to look hurt and said, “I’ll try not to break anything,” and turned to look at the buggy again, which still looked pretty much the way it did when Matt bought it. “Well, you’re going to need a few more parts I think.” Herb looked over the array of things scattered on the floor and continued, “Here’s what I have in mind.” He grabbed a pad of paper from Matt’s desk, outlined a simple remote controlled buggy and made a list of things they were going to need.
As much as Matt wanted to keep Herb at a distance, it was clear that Herb’s drawing was much better than his, which he decided not to mention. Instead he said, “Ya know, I was hoping to keep this a secret project.”
Herb grinned, “I guessed that much. Don’t sweat it man, I won’t tell.”
“I just don’t want any trouble with Humphrey.”
Herb shrugged, “You’re going to need an old laptop for these cameras, and some wireless networking gear.”
His recent dealings with Doug Humphrey were still strong in Matt’s mind. He decided he had to set the ground rules now and spoke up, “Anything we build is mine, right? I pay for anything needed, all you’re doing is helping.”
“No problem. It’s all yours,” replied Herb dismissively.
“Well ok then. What first?”
Herb grinned and said, “Craig’s list.”
They wasted no time in picking up an old laptop that was for sale on the internet. The local electronics store provided a wireless Ethernet adaptor so the robot could move about without being restrained by cables. Using a bulky expansion chassis, Herb installed and tested the cameras on the laptop. Fiddling with the drivers, he was able to receive an image on his workstation from a camera attached to the laptop. The other two low-resolution cameras quickly followed. For the other sensors, an analog-to-digital card was installed in the chassis and in only a few minutes it was successfully measuring battery voltage.
Over next few says Herb assembled the parts as he saw fit while Matt fretted. A car battery fit deep in the middle of the buggy with a charger, the laptop went on top and sensors were taped and tied on, their numerous wires neatly tied down so they would not snag. Herb popped in voltage converters and regulators as if he were born to the task. Matt’s only contribution was telling what sensors needed to be installed to match what the computerized virtual buggy used, insisting that all three cameras be installed even though the virtual buggy on his computer only used two.
To Matt, the cameras were the masterpiece, the most important feature of the robot. The two older cameras were mounted side-by-side, pointing not quite in the same direction, but spread apart so only a narrow strip between the two images would overlap; they were mounted on a swiveling disk that a servomotor could rotate about a vertical axis. The third and better camera was mounted above the other two cameras on the swiveling axis, but it could move to look up, forward or down onto the tops of the other two cameras.
Herb wrote some rudimentary diagnostic routines that thoroughly tested all the robot’s sensors and functions while Matt modified the program to use the new robot body.
After a week the robot and program were ready. Matt spent a few minutes tidying up his apartment so the robot would not have to navigate around an unreasonable number of items right from the start and made sure everything was in working order. With Herb looking on, Matt started the program. At first nothing happened. Then suddenly the buggy lurched forward as if a switch had been thrown and it ran across the room at full speed, which was not too fast, slamming into the far wall. Both Herb and Matt cringed.
“Yikes,” Herb said going over to inspect his work for damage.
Matt explained, “It’s probably just a visualization issue. The images it’s adapted to seeing were simple and computer generated. Now what it sees is much more complicated, full of texture and detail that the virtual house did not contain. Essentially it’s blind.”
“Sound’s like a problem,” Herb replied and, as he spoke, the buggy backed up into another wall.
Matt said, while scanning his computer display, “The sensors are working, it’s taking penalties. It just needs to get used to the new images.”
The buggy crashed into another wall and Herb asked, “How long is that going to take?”
“It’s mostly a neural pattern issue, but a few iterations with the genetic algorithm couldn’t hurt.”
They watched the buggy hit wall after wall as if blind and drunk, doing what they could to protect the buggy and the apartment, before it began to show signs of improvement as it aimlessly moved back and forth.
Over the next three hours, the buggy continued running around the apartment and every couple of minutes it would pause and a recompile would occur. Herb stayed, fascinated as he watched the program learn to control its new body. The crashes and scrapes against the walls and furniture slowly gave way to the robot wandering around the apartment, but it was clear the walls were going to have to be repainted. It was late at night by the time Herb reluctantly departed, watching the buggy roll around, as if vacuuming.
The next evening Matt was typing at the computer when a knock sounded at the door. It was a hard fat sounding knock that he recognized, Herb’s knock. He stopped and sighed. For a moment he considered not answering the door, but it sounded once again and he swore, rising to let his friend in, who was becoming a regular.
Herb wasted no time in making himself at home and examining the buggy, which was not staying still for him. “We need to work on those sensors. I can make a little bracket for them.”
“I wrote routines to check for malfunctioning sensors,” Matt tersely replied, tired from the long training session he was doing with the buggy.
“Still, I can fix them up some. You know working with a real robot is a lot harder than with computer characters. Real sensors are not as accurate—they need calibration and tend to fail.”
Matt hardly needed Herb telling him the obvious and the statement only annoyed him further.
“It doesn’t seem to be using the top camera,” Herb commented.
Matt replied impatiently, “It’s new, not part of the original. It will take time for the program to adapt to it.”
“Just dump the third eye. Obviously it doesn’t need it. So what are you working on now?”
Matt frowned. “I’m trying to teach it something new.”
“Like what?”
“Like how to go to a charging station.”
“What for?”
“Well it’s a bit heavy. Not so easy to move to an outlet.”
“Can you train it to do that?”
“I think I have to, or else keep an extension cord handy. I think it’s just a matter of pushing the penalty button and putting it back in a designated charging station when it runs low. It has voltage feedback so it should know when it’s running low, if it can be trained to care.”
“Looks like it’s low now,” Herb commented while watching the slow moving buggy.
“Yeah, I’ve been only giving it quick charges,” then Matt demonstrated by walking over to the buggy, pushing the penalty button and carrying the buggy to a place near his work table with an available wall outlet. He plugged it in and every time the buggy would try to leave, he would push the button and put the buggy back. Eventually he let the buggy go off on its own again.
“That’s a lot of work,” Herb commented. “You need something better, like an automatic charging station.”
“Like what?”
“I can rig something up, perhaps a box that has conductive sides and small antennas on the buggy. It would just need to enter the box to get a charge.”
Matt watched the buggy and finally gave in, “I guess that would help.”
“I’ll need a list of things to get,” Herb replied. “Of course you still need to teach it to go in the box.”
“Natch,” Matt replied as Herb grabbed a handy piece of paper to make his list on. “There’s some boxes in my storage room.”
“It’ll have to be wood,” Herb quickly replied without looking up as he began to write.
Matt decided not to interfere and soon Herb had the measurements he needed and left on his mission.
A week later the buggy was moving around the apartment as if vacuuming without bumping into anything. The cameras were in constant motion looking around and determining which way to go next. When it needed charging it would enter the charging station and get a small charge through two short antennas extending from its sides that rubbed against electrified metal plates inside the box, then it would suddenly depart and go about its business once again.
Herb came by for an hour or two every day just to watch, if nothing else, and make any needed repairs. Although he did not say so, Matt knew his friend made the frequent visits not because of their friendship, but because Herb was impressed with the performance of the clumsy robot, which only moved around aimlessly. Herb was becoming just what he was hopping to avoid, a partner. However, Matt’s annoyance with Herb paled in comparison to his pride for his creation. And he did have to give due credit to his friend for helping him when he really needed it.
Every day he let the creature wander around the apartment, only turning it off at night. He relished every minute of watching it, to him it was a living creature, his child. The genetic algorithm was working as wonderfully as he could have imagined, it was truly an evolving being that he had created. He had forsaken all other work to put all his effort into the program, giving it the functions that nourished its complex mind. He knew what had to come next, there was no doubt about it, it had to learn how to hear commands.
A few days after the buggy was successfully entering its charging station, Herb was standing in Matt’s small living room and saying, “Come on! The system is ready for refining, not screwing with. Hell, you don’t have to talk to a vacuum cleaner, or whatever. It’s time to move on. Let the second version have the voice commands, once this one is on the market.”
Matt shook his head while looking down, “You don’t understand. It’s got a long way to go. The mind is still growing, it’s still developing and now is the time to add in speech while it’s not too big.”
“Not too big?” Herb replied with a look of disbelief. “How big do you think it’ll get?”
Matt looked up, his face full of determination, “I don’t know. But this is not it. I already have started working on the new function libraries. I’ll add the microphone and speakers myself.”
“I’ll do it,” Herb huffed, conceding the point. “What crap are you adding to it?”
“An open source sound processing program that analyzes speech and breaks it out into syllables. It also tries to get the grammar, you know the subject, verbs, that kind of stuff. I just take whatever comes in from the microphone and dump the waveform into the package. The output is funneled into the neural network, umm, someplace. I don’t think it’s too important where, as long as it goes in to some network.”
“What if you dump all that crap into an important network and screw it up?”
Matt sighed with waning patience, “Then the genetic algorithm will change it. No big deal, the network can recover. That’s how it works, by adapting.”
Herb shook his head, “Christ, I hope you got backups.”
While Herb was working on the buggy, Matt finished devising general expert-system rules about how to use the new functions so the evolving program could begin to experiment with the new sensory data. To help speed up the evolutionary process, he decided to see if he could fit the new rules into the existing evolved program. He opened up the compiler, as he often did to examine the code, and picked through the mysterious set of function calls. The program did not write code from scratch, but could rearrange function calls and nearly all input and output to the neural network. The huge set of expert system rules allowed the program great flexibility. It could combine all the sensory data in any way it chose, rearranging key function calls and recycling the neural outputs back into its neural core. Much of the evolved code was baffling, but he did find a likely place to put in the function calls.
It was late at night by the time the additions began to take effect and, to the relief of both of them, the buggy acted as if nothing was different.
“Well there it is,” Matt commented while looking at the monitor, “All it is hearing, us, the motors and everything else, is going into its mind.”
“So now what?” Herb asked.
Matt walked to the buggy squatted down and said, “Stop,” right into the microphone. He then pushed the penalty button. The robot turned and headed for its charging station. Again, Matt said, “Stop,” pushed the button and moved the buggy back to where it had been. It started to move to the charging station again. He repeated this two dozen times and eventually after a few compiles of the program when he said “Stop” the buggy did indeed stop.
Herb who was lounging on Matt’s couch with a beer and loosing interest, suddenly blurted out, “Holy shit! Did it just learn what ‘Stop’ means?”
Matt sighed. “Of course not. It’s just a spurious signal that has disrupted its normal flow of neural signals.”
“You mean it’s broke?”
“We’ll see,” Matt replied and said, “Go,” into the microphone and then pushed the penalty button. After a moments wait he also gave the buggy a push to move it a meter.
“You think pushing will help?” Herb asked, a worried tone to his voice.
“I’m just trying to get it to register movement through its vision system.”
“What if it’s the vision you’ve messed up?”
Matt ignored the worried question and repeated the command, pushed the button and then pushed the buggy.
Herb was sitting upright and nervously watched Matt work. After nearly twenty minutes the computer did another recompile and the buggy started to move again.
“Hell, about time,” Herb replied in obvious relief.
“The expert system’s built in desire to travel, to act like a vacuum cleaner, finally took over,” Matt said as he sat in a chair and rested from his labors.
They watched it move around as Matt explained to Herb, “The genetic algorithm had to have time to change things around, to find some way for it to begin operating once again.”
As they talked the buggy went to its charging station. When the buggy finished charging Matt said, “Time to do it again,” as he stood and as before tried to get the buggy to stop. It only took a few tries to stop it, then another few tries to get it moving again. Matt was thrilled by the successes and as the early morning hours rolled around Matt and Herb both spent time with the two commands until at last the buggy was stopping and starting at command.
“I can hardly believe it,” Herb was saying once again, expressing his exhilaration, “In one evening!”
Matt, who had been monitoring the program commented with a concerned tone, “The neural networks have not really grown much.”
“So?”
“So the change is just in the neural weightings. That’s why it learned so quickly. The good news is that there are now two places the sound bits are streaming into the nets.”
Herb did not care about Matt’s explanation. When he finally left to salvage the last of the sleeping hours, he was grinning broadly, ecstatic with the performance of the buggy he had built.
It was past noon the next day when Matt discovered that the robot had forgotten the two commands, but it quickly relearned them. He knew the program would lose unused abilities, the neural network would simply overwrite the unused filter settings.
He sat at the computer and wrote a training program and by the time Herb arrived in the evening the simple separate standalone-training program was running, issuing ‘stop’ and ‘go’ commands from the speaker, monitoring the wheel activity and issuing a penalty if needed. They watched the buggy run around the apartment, periodically telling itself to stop and then go. It all seemed to be working so splendidly that Matt made the problem harder. He inserted an array of possible words to use in place of “stop” such as ‘halt’, ‘cease’, ‘wait’ and ‘pause’. He then did the same for “go” adding ‘continue’ and ‘proceed.’
They worked together holding the machine back then pushing it to go and after a few hours it was obeying all the new commands. Herb remained optimistic, delighted with the new markets that were opening up to them with the vocal commands. The neural network exploded in size, ten times what it had been. Matt did not think it really needed to be that big, but accepted it, having no recourse to correct it and no confidence that he should. He let the program evolve all night with the new training tools and the next morning the neural network was a bit smaller, but still quite large.
The next day they trained the buggy to enter and exit its charging box on command, which proceeded smoothly with the new array of commands entered into the training function. Matt expanded the words by randomly putting the word ‘please’ in front or behind them, and occasionally the words ‘thank you’ after the command was executed. Herb though it was a nice marketing touch. It did not take long for the program to learn to ignore the polite additions.
Matt worked all day, every day and the program was developing a huge neural network. He knew something soon had to give. He bought more memory for his computer, all it could hold, in hopes that the mind would continue to grow. He pushed the program all he could, modifying the training program to randomly generate vocal commands with a variety of tones and volume. He also modified the expert system to allow a wider range of programming options, most of which he figured would be meaningless, but he had no way of predicting what was needed to help the genetic algorithm or how it might employ the additional options.
Herb continued to stop by at least once a day, discussing the progress of the program, lingering as he watched the robot, asking prying questions, which Matt did not appreciate. On occasion Herb talked of the growing value of the program, saying that it was already worth millions. Matt could see the greed in Herb, clearly his friend wanted to be more involved, having little vision of the future beyond a quick buck.
In an effort to distance himself from Herb he modified the buggy by himself, adding two more microphones to it, one on each side of the robot, leaving the original in front.
To Matt’s pleasure Herb was visibly disturbed when he found out the next time he visited, but simply inspected the mounting and commented, “It looks fine.”
“I’m hoping it will learn in which direction sound is coming from, you know to help with spatial relationships. Besides, it will help exercise the sound processing part of its mind.”
“Cool,” Herb replied, looking at the buggy then added, “You think it will help?”
Matt ignored the question and said, “I also think I can get it to talk. I finally hooked up the speakers.”
“Really?” Herb replied looking up.
“Well, maybe. I piped some data from a few neurons into a text-to-speech synthesizer and out to the speakers you installed. It’s just garbage signals you know, hell I don’t even know what the neural network I tapped into does, but it’s something. I hope the network has something to do with its hearing, but more likely it’s just more vision stuff. Most of the networks seem to be related to its vision you know.”
“Won’t that hurt it?”
Matt shrugged, “Well I keep screwing with its mind, but so far no big crashes. It adapts fairly quickly. I think it’s developed some robustness, you know, from all my modifications. No one network is overly critical.”
Herb nodded, “Well don’t screw it up too much. It’s already pretty smart you know.”
Matt could see the worry in Herb. He grinned and replied, “I also modified the expert system to push the genetic algorithm toward separating the net calls into distinct parts. You know like the parts of our brain, with only a little interaction between them.” He added with a shrug, “Perhaps it’s not needed and might eventually evolve that way, but perhaps it might help with the complexity. So far it hasn’t croaked yet. In fact not much change at all, but it may take a few hundred generations you know, before anything happens.”
Herb bit his lower lip trying to comprehend what Matt was trying to say. “I hope you know what you’re doing. You’re making backups? Right?”
“Some,” Matt replied then started the computer and as his fingers danced over the keyboard he said, “It’s time to start it talking. Ready?”
“Go for it,” Herb replied.”
“We have to wait for the next compile, should happen soon.”
As they watched the buggy stopped, the program compiled and the buggy started moving again with its slightly modified brain. Only this time a series of sounds that were like a long continuous series of syllables were emitted from its speaker. “Nice,” Herb commented sarcastically.
“Well, it’s just random signals being converted into random sounds. Give it time.”
“I can hardly hear the training commands,” Herb commented as they watched the buggy.
The buggy started its movements trying to obey the commands that occasionally were announced to it by the training program, but often failed. It looked as if the buggy was being tormented by penalty after penalty, which the training program was delivering. Matt could almost feel its pain, as well as Herb’s.
“I need to adjust the volume,” Matt said as he typed into the computer. “The old speaker also needs to be relocated.”
“Where to?” Herb asked, seeing something he could help with.
Matt thought for a few seconds and answered, “Right next to one of the microphones. The old original one in front.”
“What? That’ll just make it worse. All it’ll hear is itself!”
“Yeah. We wrap the old training speaker up with the old microphone so all it hears with it are the training commands, then the new side microphones hear everything else, including itself jabbering away.”
Herb frowned, unsure of the changes. He conceded to himself that arguing with Matt would only distance him from the buggy and replied in a sigh, “I’ll do it. You’ll just make a mess of it.”
A few minutes later with the modifications made, the buggy was behaving normally, but was taking plenty of penalties with the new inflection in speech it did not understand. “Well that’s not too bad,” Matt commented. “It’s following the commands better.”
Herb eventually left, satisfied that the buggy would survive what he considered to be reckless changes. Matt let it run all night while he ate dinner, took a shower and then went to bed, closing the bedroom door behind him to keep the buggy out.
The next morning he woke to the sounds of the training program voice coming from the living room of his small apartment. As he lay in bed listening to the training commands, it dawned on him the foam must have come off the training speaker, but he remembered that the volume was turned way down on the old speaker. The mystery aroused him and he hurried out of the bedroom to see the buggy going through its paces around the living room, occasionally voicing a command through its own voice speaker instead of the training speaker, as if the training commands were being transmitted to the wrong speaker.
Bending down he could faintly hear the training commands still being emitted from the training speaker. Matt thought he could detect a delay with the voice speaker as it echoed the commands the training speaker was saying. He watched the buggy go about its business, then turned to his workstation and quickly modified the training program to print out the training commands as they were sent to the buggy. Sure enough every time a ‘stop’ or ‘go’ command was issued by the training routine, the buggy was echoing the command.
He worried that the program had gotten its neurons short-circuited, then he remembered that the brain was not being given the raw signal from the microphones, only processed statistics from them. As he contemplated what he was observing, he realized that sometime during the night it learned to emit identical sounds to what it was hearing!
The program had grown in size and was once again taxing the memory capabilities of the workstation. He pondered for an hour while watching the small robot navigate flawlessly around the room, vocally repeating all the commands it was given. The mind had easily consumed all the computing resources he had given it—the results were astonishing. Clearly, it needed more computer power to continue. He had to do everything he could to help his creation grow. But his options were limited—he gave Herb a call.
“Crap,” Matt was saying to Herb who had come right over, “It’s maxing out the memory.”
Herb, who was watching the echoing buggy replied, “Well it can’t grow forever. Eventually it’s time to say enough is enough and start thinking about something to do with it, instead of just screwing with it.”
Matt frowned, “It can still grow. It’s just started making its own sounds! That’s a huge advance. It needs a better computer.”
Herb replied, not hiding his frustration, “Hell, I’ll always need a better computer!”
“I was thinking that perhaps it could run on a cluster,” Matt said in thought.
“What? A blade system?”
“Yeah, only I can’t afford that. Perhaps just multiple workstations.”
“I suppose we could do that,” Herb agreed, a note of concern in his voice. “But we don’t really need to change anything.”
Matt started to shut down the program and Herb asked, “What are you doing?”
“I don’t want it to evolve without sufficient memory. It needs more computers.”
Herb, sensing defeat in stopping the drastic action, conceded, “Well, let’s do some shopping then.”
After searching on the internet, they decided on buying inexpensive computers with older chips, which Matt argued was better than buying fewer of the recently released models. They located a local dealer and together they went and purchased five computers, each with all the memory they could contain. They also bought a small network switch box, cables, a single monitor and a monitor switch so he could switch the single monitor between the five computers. Matt walked out of the store five thousand dollars poorer. They had to take the computers out of their boxes at the store to fit them all in his small car.
Working together, they set up the computers, reformatted the hard drives, loaded Unix operating systems and got them networked together. Matt uploaded the appropriate object-oriented compilers to the new computers. It was getting late as he started to dig into the code to make it work over the network when Herb said his goodbyes and departed.
Ultimately, it was up to the genetic algorithm to make the neural networks work together. All he could do was add rules to the expert system and build new routines to allow the program to transfer data between the computers. Surrounded with notes and textbooks, he spent the next week on the modifications, testing bits and pieces, reworking the code, testing again, fixing bugs, making improvements and testing again. It was a trying time, taxing Matt’s networking skills, but eventually he started the program and as before the robot started to talk to itself, repeating the commands as if nothing had changed. He was pleased with what he had made, not surprised to see the five other computers start to run the programs just an hour after starting the robot’s brain.
Matt watched it for a while then let it run for a few hours while he tried to relax, relishing the sight of the mind expanding out to the additional resources. Awaking from a nap, he quickly went to see how the mind had grown. At first it did not seem like anything had changed, but then he noticed that the buggy was vocally issuing more commands to itself than what was being recorded on the monitor. It was making up its own commands, not often, but to some extent. It was only pausing for a second after the training program had issued a ‘stop’ command before it would issue its own ‘go’ command. It was perfectly logical Matt thought, the penalty for moving after a stop command was issued only lasted for a second, after that it was a waste of the robot’s time to continue waiting while it had carpet to clean somewhere. Thus after a brief pause to avoid a penalty, it took off to do its pretend cleaning.
Herb came by while Matt was still working with the code, the buggy roaming around behind him. Herb, as usual watched the robot carefully, as if estimating the current cash value. “What was it doing?”
“Making its own commands.”
“What for? I thought it would avoid them?”
“You’re projecting your biological limits onto it. It lives for reward points, not physical comfort. The program just found a way to optimize the rewards it was receiving—a good sign of adaptation I think.”
“So what’d ya do? Nothing serious I hope?”
“There’s not much I can do without going backwards, you know disabling a speaker. Even then it might find a way around that, you know, just thinking the commands. If it wants to talk to itself, I can’t stop it.”
“Huh?”
Matt sighed, “What I did do is to lower the reward for cleaning carpeting and added rewards for receiving words of praise from the training program such as ‘thank you’ or ‘good job’. This shifts the positive learning incentive.”
“And that fixed it then?” Herb asked.
“You don’t hear it talking to itself do you?”
“Well, no.”
“It hasn’t said anything for about half an hour now. Cleaning the carpet is just not that important anymore to it.”
“Well that’s good, isn’t it?”
“Definitely. I think it’s showing good learning capability, it can adapt.”
“So what’s next?” Herb asked.
“More training, I need a reward button beside the penalty button.”
“I can do that.”
“I already have the code in for it.” Matt pointed to the button he had ready and Herb got it and went to work on the simple task.
A few minutes later Matt turned off the training program, unwrapped the foam from the microphone and spoke a command, “Go to the charging box.” The buggy promptly proceeded to the box and Matt said, “Thank you,” and pushed the new reward button. Then sat down at the computer to examine a log file.
“Did it work?” Herb impatiently asked.
“Yeah, it’s there. Time to get to work.”
Herb sat on the couch and watched as Matt began to train the program to go to rooms of his apartment. Herb scoffed at the effort Matt was doing, choosing to stay on the couch and drink Matt’s beer. However two hours later, after the buggy had learned to recognize what bedroom meant, he was on his feet watching the progress in earnest. Matt insisted that he keep his distance, which seemed to be the only thing keeping Herb from giving the little robot a big hug.
With Herb watching, it only took half an hour to learn ‘bathroom’. ‘Kitchen’ quickly followed with only ten minutes of training. Soon Matt was directing the robot from room to room pushing the reward button for successes and the penalty button for the occasional failure saying appropriate words like ‘good’, ‘bad’, or ‘thank you’ in conjunction with the button pushing, just like the training program would have. Herb also got into the action and started directing the buggy, pushing the penalty and reward button as he saw fit. Matt had to ask him to push the reward button only once for each success.
“My god! It’ll know the whole dictionary soon!”
Matt watched the robot, admiring his work, and said, “It has no idea what those words actually mean, it’s only responding to the stimuli and setting synaptic weights.”
“Oh?”
Matt still marveled at how animal-like it had become, with its cameras in constant motion, always looking around, a behavior it had developed on its own. In animals there was an inherent desire to move and maybe it would not be long and it would not have to pretend to be vacuuming to have a reason to move. “Well, I think that’s going to be it for the night.” He bent down and began rewrapping the training microphone to one of the buggy’s ears.
Despite his disappointment, Herb got the message and reluctantly departed.
Once Herb was gone, Matt unwrapped the microphone once again and continued working with his creation. He taught the robot to turn left, right and to turn around.
After a while, satisfied that the mind had learned something new, Matt added the new commands to the training program. He was pleased that the networks were still changing rapidly to new challenges. He had to keep pushing the mind, not letting it stagnate, so it would develop in a manner that could accept challenges.
He could just keep adding another verb, one at a time, he could even get Herb to help. That seemed too slow, he wanted it to learn faster, but how? It needed lots of information to really stimulate the mind. It dawned on him that perhaps a way to feed a mass of information to the mind was readily available, the television!
He turned on the television and gave the robot detailed instructions to move the buggy in front of the television, always with its camera eyes constantly scanning in the surroundings. Matt turned to a movie with plenty of dialog and let the robot brain feed off the television’s visual and audio output, not really sure what would come of it. The genetic algorithm continued to replicate the brain and itself for the next hour, while the robot soaked up the television experience. Matt carefully watched the program, occasionally having it run through a training exercises, making sure what it already knew would be retained. He noted that the program slightly increased in size, apparently it was at least thinking about something, or perhaps just swelling with confusion. Theoretically the program would decrease in size if left on with nothing to do, since the genetic algorithm would tend to remove unused parts of the brain.
It’s retention of previously learned commands seemed as good as he could expect. It pleased him that perhaps the television could be used as some sort of learning experience, simple children’s learning shows might be just the trick. Exhausted he finally went to bed leaving the robot and the television on.
The next week was spent with the robot watching the television at night and while Matt was away. During the day it was running through the training drills.
Herb came by every day to help with the training where they taught it new commands such as ‘backup’ and ‘spin’.
“I still don’t know why you bother having it watch TV. It just fills it mind with static,” Herb was saying for the umpteenth time.
Matt sighed, “It’s not bothering it and the increased net size is a good sign.”
“Maybe it’s just learning to ignore it.”
“Maybe. But who knows? Children learn from children’s shows, maybe it can too somehow.”
“Come on, it doesn’t have a human brain and never will,” Herb replied curtly.
Matt was not sure just what was happening to the program, but he knew the computer brain was slowly growing on the nourishment of the children’s educational programs and late night movies. “Treating it like it’s an organic brain might help some,” then added, “Maybe it can be better.”
“Better?” Herb asked.
“Well, it is a computer—it should be able to learn some things without requiring all the training.”
Herb considered Matt’s statement, “You mean libraries of information?”
“Yeah, but what it builds on its own.”
“Uh oh. I feel another big change coming. You’re not gonna mess up a good thing, are you?”
“If I can figure out how to implement them, libraries could be a powerful tool. Regardless, more hardware is going to be needed. Already the memory is nearly maxed out.”
Herb exasperated, “Already?”
“I’ve been thinking I can modify the expert system to let some seldom-used neural functions be stored on the hard drives. The program then can store as little or as much of its brain on the hard drives as it wants to.”
“Christ, that’ll slow it down. Performance is important in the real world you know.”
Matt shook his head, “The program will still be expected to perform, so if it stores too much or the wrong parts, it will be penalized for not performing.”
“When ya gonna do that?”
“I already started. Should activate it soon, perhaps tomorrow.”
Herb shook his head, “I hope you know what you’re doing. This thing is already a freaking miracle. Don’t mess it up.”
The next evening some hard-drive activity could be seen. Herb, ecstatic that Matt had not wrecked the program, had trouble containing his excitement and exclaimed, “By next week it’ll be serving drinks!”
Matt sat and leaned forward, his face in his hands as he sighed. “I don’t know. It’s still performing, growing and learning, but at this rate it'll windup having a brain no better than a dog’s after a year of work.”
Herb could see the weariness in Matt, the shadows in his gaunt face, the thin arms and waist. Just how much the robot was taking from Matt was becoming more apparent. He felt a fear that perhaps Matt was going to give up. “Hey man, that’s not so bad.”
Matt shook his head, “No, it’s all wrong, I wanted something better than that. I wanted a computer mind that could grasp complex problems and solve them. Something has to change and just adding more computers isn’t the solution.”
“Aw hell. The robot is already very marketable,” Herb replied. “You’re reaching too high, blind to what the program can already do, how revolutionary it is. All that’s needed is for the hardware to be cleaned up. What you need are some of those new neural chips that I’ve seen advertised.” He casually handed Matt a print of an advertisement he had found on the internet.
Matt had the feeling that Herb spent much of his free time thinking and planning, searching the market for things to help the robot. Matt looked at the specifications and hummed, “Man, these are going to be pricey,” but he continued to read the details of the chips and asked, “Don’t they confine the size and shape of the neural network?”
Herb easily replied, “Well, the size would have an upper limit, but not the shape. They’re programmable and each one will hold about twenty-four billion neurons, and they’re fast—real fast.”
“How much do they cost?” Matt inquired being a bit cost conscious since he was starting to run a low on money.
“A couple thousand for each card I suppose. Maybe more.”
Matt shook his head, “Ouch, I could barely swing it. I could get a couple more computers for that price.”
“Yeah, but perhaps the chips would be more cost effective. Mind if I get on your internet?”
Matt shrugged and Herb continued as he sat down, “I think you might be surprised by their capability.”
“Well, I guess I can look,” Matt gloomily conceded.
Matt watched the buggy go through various drills as Herb did a quick search. The robot was behaving well, but he knew it was nearly at its limit, the silicon brain was being completely used, in fact it was being pushed further, being forced to become more efficient.
“Okay, I found a couple sites,” Herb announced and Matt turned to look at the pages Herb found.
He studied the specifications and even looked through an online manual for one. “I don’t know,” Matt said. “They can’t be changed on the fly, not without destroying the contents of the pattern already implanted.”
“That’s no big deal, you just save the results to disk then reinstall it later. There’s utilities for transferring the pattern to and from storage files.”
This struck a nerve with Matt, if copies of various neural networks could be stored and reloaded, it would add expansion capabilities to the program. He started to read the manual for one of the more expensive chips more thoroughly.
“Well, perhaps it does have some nice features and it’s fast. How much does this one cost?” he asked Herb who had been quietly watching him.
“That’s probably the best one on the market. Figure five-thousand a pop for those babies.”
“I could barely afford that. I would have to get a real job somewhere just to stay alive.”
“Well,” Herb said carefully, “Perhaps it’s time for you to bring in an investor, someone who can help finance the project.”
“Like who, you?” Matt asked looking up from the brochure.
“Well, yes. I could help out some,” Herb said as casually as he could then added, “Look, you haven’t had hardly any income in months, this apartment will bleed you dry, not to mention the computer hardware. I can help.”
Matt relied, “Then I suppose you would want a piece of the action when it starts to turn a profit?”
Herb waved an arm, “Naturally, but I don’t think that’s any big deal. So what if I put in a few bucks? You still have done most of the work on the brain. I figure we will be needing a better robot body soon so I could play a big part in that. I figure you do the brain and I do the body.”
“But the brain is many times more important than the body,” Matt shot back.
“Well, at first, yes. But later when the robot has to actually hold things and stuff like that, it’ll be the external body people judge it by.”
Matt thought then said seriously, “So you think you and I should start a partnership?”
Herb chuckled in reply “Sure, you and I, the Matt and Herb Robotics Company. Sounds good, we could have the world in our hands.”
“Well, It’s a bit early to start thinking about that,” Matt said while going back to looking at the manual for the neural chips.
Herb realized that he had been pushing a bit too hard and backed off. “Well, ok, but I can still help you out on the cash crunch now, why don’t I just lend you the money for now at a nominal interest rate.”
“Are you sure?” Matt asked suspiciously.
“Sure, you can pay me back later, it’ll get the ball rolling on developing the program further and that’s what’s really important here.”
“Well, I’ll think about it,” Matt replied as he continued to read the manual.
Herb left shortly afterwards to let Matt think about the neural chips that were available and to consider his offer of a loan to purchase one of them. Matt was annoyed that Herb already had his foot in the door and the loan would be a good way for him to get his whole leg in the door. But he needed money, maybe he also needed a partner. Herb, he finally conceded was as good of a partner as any.
The next day Matt was saying to Herb, “Alright, I guess I could use a couple of these chips, I can only afford one, you can buy the other.”
“Great,” a smiling Herb said. “I’ll order them now. They probably have them in stock and can ship right away.”
Herb did not waste any time in using Matt’s phone and ordering the two chips, giving his credit card number to pay for them. He informed Matt of how much he owed him and Matt winced. That night, in celebration, Herb took Matt and Sally out to the pizza place they had gone to so long ago. Herb bought all the beer Matt and Sally wanted. It had been a long time since Matt had been out with Sally and it felt good to him. He promised himself to make more time for her and so when she asked him to join her in a week for something she wanted to do, he readily agreed.
The chips arrived two days later and as Matt directed, Herb installed each one in a different computer. Matt decided it was best to distribute the new neural chips amongst the computers so that no computer would have to struggle with both chips. They installed the software and tested the chips with programs provided, everything seemed to be working fine. Matt already had a plan in mind for implementing the chips and got right to work with Herb watching for a short time.
Herb remarked over Matt’s shoulder, “Man, like how many source files like that do ya got?”
“Bunches,” Matt replied without pausing his tapping on the keyboard.
“I gotta hand it to ya, its way beyond me. How you gonna plug in the neural chips?”
“I don’t,” Matt replied. “They’re just like the other networks, I just plug the rules of usage into the expert system. It’s up to the genetic algorithm to somehow put them to use. I also need to write some routines to monitor the activity.”
“How long is all that going to take?”
“About two days.”
“Maybe I should go now. Two days right?” Herb said standing up to leave.
Matt paused, “I think so. Won’t be anything to see till then.”
Two days later Herb was there when Matt restarted the computer mind. They watched the buggy immediately start on its way around the apartment, again as if nothing had happened. Herb pulled out a six-pack of beer he had brought and they sat and watched the buggy do its training routine including a few minutes of watching television every now and then, as directed by the training program. The buggy was still repeating all the commands it heard and occasionally the same commands when it heard them from the television. Every so often the program would recompile and, before they finished the last of the beer, diagnostic statements started to come up on a monitor that one of the chips was being used.
Matt said casually, “I think there’s more that can be done with the speech routines.”
Herb sighed, “How’s that?”
“Connections, ya know. It needs more internal feedback. It needs to hear itself think.”
“You’re shitting?”
Matt shook his head. “I don’t know, maybe it’s too much. I don’t know if it’s possible.”
“If anyone can make it happen, it’s you man.” Herb noticed a line of text on the screen indicating the use of the second neural chip. “Well, there it is. You did that.”
Matt looked at the message and just shrugged, not seeming too interested in the latest success, or depressed about something.
A knock sounded at the door then it opened on its own and Sally walked in. She was all dressed up in a slinky, but cheap, dress. Her entry surprised Matt, but she looked good and he smiled, his spirit lifting. “Hey babe, we were just watching the cleaner.”
“Yeah, I can see that,” she said as she wrinkled her nose and looked around, her eyes pausing on the empty beer cans then on Matt, “Fuck. You look like shit.”
Matt looked startled, “Sorry. I’ve been busy.”
“Too busy to get ready?”
“Huh?”
“God damn it Matt, the party tonight. You said you would go.”
“Oh?”
“Christ, don’t you remember? Last week you said we would go out tonight. Hell you’re not ready or anything. You do know its Friday, don’t you?”
Sally stood there, her hands on her hips. Herb got up and said, “Um, well, I think I better go. See ya later then, okay?”
“Uh, sure,” Matt said as Herb quickly slipped away. He then turned to his girlfriend. She looked good to him, like a savior come to comfort him, to wipe away the days of work from his mind. He really just felt like holding her, not sure if he had the energy to go out.
“You need to get cleaned up, do you think you could take a quick shower?” Sally said curtly.
“Um, yeah. Just give me a sec,” and he left for the bedroom.
Sally looked at the beer and the robot. That stupid thing, some sort of toy Matt had been working on. She heard the water running and gave the buggy a kick. It was heavier than she thought and it hurt her toe.
Five minutes later Matt returned, with a clean pair of pants on and his shirt in his hand, “Are we late?” he asked.
“Not much. I see your pet dog is still alive.” Sally replied. “I suppose the thing has a name? How about rover? It’s always roving around.”
Matt shook his head, “No, no name yet.”
“Well I’ll just call it rover and I’d appreciate it if you would keep it out of my way. It’s really ugly.”
Matt sighed. Sally did not understand. He never expected her to, but still it would have been nice if maybe —”
“Common. Hurry! I don’t want to be late. I’ll be fun.”
“Is it a big party?” Matt asked, hoping it would be small.
“Naw, just a few people I know.”
Just great, Matt thought to himself sarcastically, he might meet a few more of Sally’s friends. Probably one of her other boyfriends. All he had met so far were heavy drug users, more so than himself. He liked to get high now and then, and even did some cocaine occasionally, but it had been a while. He knew some of her friends were way out there, real space junkies. “Good, I’m kind of tired.”
“Well shit, it looks like you haven’t slept in a month. You need to take better care of yourself ya know.” Sally continued, “Hurry up, it’ll be fun, you’ll see.”
Matt glanced at the robot and the computer monitor. More lines were now on the screen indicating that the neural chips were being used. The buggy was still behaving normally, but the beers inside him had taken their effect and he was tired and not feeling well. She was right, he had been working on little sleep and when he did sleep the code still danced in his mind, never leaving him in peace. “Okay, I guess so,” he said reluctantly. He shut down the program and turned off the TV.
Sally drove, which was fine with Matt. The party turned out to be a quiet event with some music and everyone sitting in a circle talking and passing around a few joints, complements of the host who was an aging leftover from the sixties. There were four others at the party and Matt tried to remember their names. The host was Ian, his girlfriend, Liz and another couple, Fred and his girlfriend who went by the name of Bo. Good, Matt thought looking around, no single guys around who might be someone Sally also sleeps with. Then he thought about it and realized she would not have taken him to a party where one of her other lovers might see him. Soon everyone was pretty high and having a good time. Ian put on some weird music and they all started to dance to it, although Matt had some difficulty keeping up with the others. There was plenty of alcohol and Matt was drinking his share, he was starting to feel good about everything and decided to unwind, this was just what he needed. As the party wore on, he noticed every once in a while Ian or Liz or someone would go to a back room and come out a few minutes later. He asked Sally “What’s in the bedroom?”
“Oh, Ian has some coke. Want to have some?” she asked with a big smile.
It was pretty much what Matt had suspected, not all that uncommon. It had been months since he had last indulged, it did not sound appealing. He was thinking he would forgo the host’s gracious offer.
“You could use some,” Sally said then stood and said, “Follow me.” He followed her to the bedroom. On a dresser was a small pile of the powder on a glass top and a razor blade near by. He watched Sally cut a generous portion into two neat rows, or as neat as she could make them.
“You’re really after a good one,” he commented as he watched her.
“This is for you,” she replied and with that picked up the straw lying nearby and handed it to him.
Matt sighed and inhaled only one of the rows of powder.
“That’s it?” she asked.
“I’m saving the rest for you, he replied.
“No thanks, I already had some. Ya want to visit another bedroom?” she asked winking at him in an exaggerated seductive manner.
“Um—” Matt mumbled, unsure he was in any condition to have sex.
Three minutes later Matt was naked and trying to please his also naked girlfriend on his host’s bed. He was not being too successful as he was too intoxicated and the cocaine had taken effect. He was just about to give up when Fred and Bo came in the room, obviously for the same reason.
“Oops,” Fred said as they entered the room, “Sorry about the interruption,” and turned to leave.
Sally spoke up, “No problem, come on in there’s room for four.”
Both Fred and Bo thought it was a good idea and in only a few seconds were naked and Bo was lying next to Sally. Matt was annoyed to see that Fred was being much more successful than he had been, as if to show him how inept he was. He silently watched Sally, who seemed entranced as she gazed enviously at Bo. Matt felt like a loser, the party was no longer fun and he wished he had not come.
He got up and said to Sally, “Come on, we shouldn’t leave our hosts all alone. Sally protested and said she wanted to stay a bit longer, all the while watching the other couple next to her. Matt replied, “Fine,” but continued to dress. He left the room while Sally had sat up on the bed and was concentrating on the couple beside her.
He found Ian and Liz in the living room together on the floor enjoying each other. Matt was feeling as if there was little left to lose and went to the kitchen to get a beer. On his way to the kitchen he passed the bedroom where he had just left Sally and looked in the door. His heart paused at the sight, Fred was now on top of Sally and she was obviously enjoying it. Matt watched for a minute then went to the bedroom where the coke was and helped himself, this time taking more of the powder than he ever had before.
Matt’s head was reeling, the cocaine was really starting to take effect and he was despairing. Feeling inadequate and left out, he grabbed a bottle of some strong alcohol and quietly went out into the backyard and sat in a lawn chair. He contemplated the shifts in his life, his successes and numerous failures, like his father before him.
After a few swigs from the bottle he really started to feel bad. His heart started to race and he was soon shaking all over. He collapsed on the concrete and laid in agony trying to get up, shouting all he could for help. It felt like his heart was going to explode.
From deep inside came a feeling of certain death. Thoughts swirled in his mind, past events intermixed with what was happening to him now. He was barely aware of the others as they came and carried him into the house. The torment seemed to go on forever—then it got worse.
A few seconds later Matt’s heart stopped beating, in another second blackness mercifully came over him. Matt Krag was dead.
Sally knelt over Matt’s limp form not knowing what to do or say, her mind seemed to have gone blank as she faced a situation she had never been in before. Matt’s eyes were still wide with the last bits of pain he had felt. “I can’t believe this, this is not happening. Oh God. Oh God,” Sally said to herself, becoming more hysterical by the second, yet unable to wrench her eyes from Matt’s frozen face.
Ian first tried to control his breathing and steady his shaking hand. His mind was buzzing with what was happening—he knew the drugs were not helping. Before him Sally was becoming unglued, his other guests also looked stunned and bewildered. Slowly the seriousness of the situation brought a clarity to his mind, pounding its way past the effects of the alcohol and drugs. Things had to be done, this was not a time to lose oneself. He looked up and tied to carefully evaluate his guests, everyone was high, that was working against them, unraveling nerves.
He took a deep breath and in a soothing tone said, “Calm down.” Breathing deeply he made eye contact with each of them, one-by-one, making sure everyone was looking back at him. “There’s nothing we can do for him now, right?” Ian watched and made sure everyone nodded. “He’s gone. We need to think clearly, okay?” Again everyone nodded. “Good. This is important Sally, try to think, who knows Matt is here?”
Sally was weeping, but her breath was slowing. She managed to think enough to reply, “I don’t know. Maybe Herb, his friend.”
“Ok then, think hard, what does this Herb actually know?” Ian inquired, continuing with the calm voice.
Sally looked at Matt for several more seconds before closing her eyes. Her lips began to move before the words came, “Nobody was around when we left his apartment.”
“Good.” Ian spoke to everyone around him, as clearly as he could, “Ok we all know we could spend lots of time in jail if the cops find out what really happened, right?” Everybody nodded. “Here is what were going to do. First, the story is that the party broke up say, an hour ago and there were no drugs, just alcohol. Matt was never here, Sally came alone. Do you have that Sally, you came alone.” Sally nodded. “Fred, Bo, you two should go home, clean up and stay there. The evening ended just fine, you two were the first to leave, before Sally. Ok?” They both nodded. “We were just sitting around talking, watching a movie, just as we were doing, and then Bo said she was getting tired and you two left, say around ten.”
Ian made Fred, Bo and Sally repeat the story. “Now Sally, You left shortly later, Ok?” Sally nodded and Ian outlined a few more small details and made her repeat the story twice, then once more using different words.
“Okay. Now, Liz, you clean the house. Leave the coke for now. Fred, Bo, you go home and try not to let anybody see you. All you have to do is make yourself believe the new story.” He turned to Sally and said, “Bring your car into the carport and we’ll put Matt in it. Sally and I will drive to Matt’s apartment and leave him there with the bottle and coke so it will look like it all happened there—by himself. Understand?” Everyone nodded.
“Remember, Liz, Fred and Bo, you have never met Matt and know nothing about him, neither do I.” Ian repeated everything, made everyone recite the revised events of the evening. To those around him, Ian made it seem so easy, like a natural leader.
Fred and Bo went home and Liz cleaned up the house to make it seem like nothing was going on. Sally pulled her car into the carport so Ian could put the body in it. They then drove to Matt’s apartment. It was one o’clock in the morning and the streets were deserted. Ian kept reassuring her that everything was fine. Matt had killed himself and nobody was to blame. All they were doing was relocating the place of his death.
They entered the apartment and there was the ugly robot dog she had kicked and the empty beer cans and suddenly she remembered Herb, he knew they were going out. She started to whimper, her composure draining away. Ian hugged her and reassured her again, but she could not get the words out she wanted to say, they seemed stuck in her chest, she was not sure if they would be important or not and they were left unsaid.
Ian looking around said, “He was into computers?”
Sally just nodded.
They quietly carried Matt to his apartment and laid him on the floor. Ian planted the cocaine and marijuana in conspicuous areas and set the bottle of alcohol on the floor, spilling some of it. They made certain they did not leave any finger prints anywhere. It had to look like this was where the death took place. Sally did not say a thing as she drove Ian home and then went home herself and laid awake for the rest of the night. She reviewed their story many times in her head, sometimes breaking down and crying.
The next morning Herb came by Matt’s apartment as he usually did on a Saturday morning. He knocked, but nobody answered and he became annoyed at Matt’s absence. He did not hear the television going nor the sound of the buggy talking to itself. He tried later that day and also tried calling. Sunday morning and there was nobody home, it was strange of Matt. Matt never went anywhere and without telling him. Suspicion began to creep into his mind. He called Sally to ask her if she knew where Matt might be.
“Hi Sally, this is Herb.”
It had been a day and a half since Matt had died and she had helped carry his body into his apartment. It was enough time to recover a small amount, but yet not daring to go outside her own apartment. But this was Herb, he knew they were going out Friday night. He knew! “Oh, Hi,” Sally replied as calmly as she could.
“I can’t get a hold of Matt, he’s not home, do you know where he went?”
Sally tried to stay calm. This was the first test of the story. It had to sound natural. “No. I saw him Friday night.” To make it sound real she added, “Did you try calling him?” Sally silently congratulated herself on not breaking down.
“Yeah, I’ve called bunches and he’s not answering. You don’t know where he might have gone?”
“No. I don’t know,” She could feel herself weakening in the face of the questioning.
“Well, if you hear from him let him know I asked, ok?”
“Sure,” was all Sally could say before she hung up the phone and started to cry.
Monday Herb again tried to call Matt, but again there was no answer. He thought how odd it was for Matt to leave and not say anything to either him or to Sally. His suspicions were mounting. He had just loaned Matt five thousand dollars and now he had disappeared. If he did run, Herb figured he would have taken the computers and robot.
Herb went back to Matt’s apartment and knocked—no answer. He tried looking through the windows to see if he could see the robot, but the drapes were all closed tightly. He tried to open the windows. The living room window was locked, but the bedroom window slid open.
A fowl stench came out of the room and a new fear gripped him. He opened the window all the way and pulled back the curtains. All that was visible was Matt’s bedroom complete with an unmade bed and laundry on the floor. He looked around to see if any one was watching and stepped inside holding his breath. He went into the living room and saw Matt lying on the floor obviously long dead. The cocaine on the kitchen table and the bottle of booze told him everything. Herb’s head started to spin and he rushed back to the bedroom and left by the same window he came in by.
It was Monday morning and the street below was crowded, but the apartment complex was quiet. Herb stood by the window he had opened and considered his plan of action—which was to call the police—but this was different, the computers were there. He fretted the fate of the precious computers. Who would get them? It had to be him, after all, he was essentially a partner now therefore had every right to continue to develop the program.
But what would the police say? Herb doubted Matt had a will so probate court would decide and it would almost certainly wind up in the hands of some family member of Matt’s, who would only see it as six computers and an attached toy. It would never run again.
A course of action came clearly to him, he knew what he should do, what he had to do. He reentered the apartment through the window, unlocked the front door then started to quickly unplugged all the computers and gathered up the various cables and parts. It took six trips, but he managed to carry all the computers, the two monitors, buggy and charging station box and stuff them in his car.
He went back one last time and arranged the apartment to look like the computers had never been there by moving some laundry around where the computers had sat. He tried to leave no fingerprints, wiping the windows and door fixtures with some of Matt’s old laundry.
The apartment looked empty without the table full of computers. Herb knew that if a thorough investigation was made it could turn up something, but he had been in the apartment many times before. A stray hair or fingerprint did not mean anything, but if his fingerprints were the best ones on the door knob it would not look good. He closed the window and was about to leave when he remembered something.
He went into Matt’s bedroom and, with a dirty shirt that was lying nearby, carefully opened a filing cabinet and took all the paperwork on the computers. It was a large stack. There were many manuals around and he was careful to collect them all. Herb left the numerous computer textbooks and carefully locked the front door on his way out.
Distracted and nervous, Herb nearly crashed his car in his rush home. Once home he quickly unloaded the computers in his bedroom. Should he call the police, tell them he smelled something and was worried Matt might be in trouble? Or should he wait. He figured a neighbor would detect the smell tonight and call the police. Were his fingerprints gone? If he called the police it might seen less suspicious, but an investigation would still occur.
He made a new plan. He got in his car and drove back to the apartment. Outside a distinct odor was still being emitted. He knocked on the door like before, then went around and tried the windows, making sure he put his fingerprints on them, but not in an obvious way. He pretended he was being watched, although he could not see anyone around. The second window was the unlocked one and he opened it and pretended to gag at the smell, which was easily done. He walked inside past the body and opened the front door wide to air out the apartment, being sure to grip the doorknob firmly, then left to go find the apartment manager.
When the police came Herb told them his story, how he was concerned and opened the window to look inside and then investigated when he the smell hit him. To keep a homicide investigation from happening, he indicated to the police that a suicide did not seem too unreasonable, after all, Matt had been nearly broke and unemployed. The police officer took notes as the body was taken away in an ambulance.
After the police interview, Herb, knowing where she worked, gave Sally a call to tell her of Matt’s death. She took it a bit better than he thought she would, but could tell she was having trouble talking. He let her know the police would probably want to talk to her. She just hung up the phone after that.
Herb worked on refining his story, contemplating it as he arranged the computers in his house. Naturally, both he and Matt had decided to move the computers to his place since there was more room to work in Herb’s small house. Herb busied himself setting up the computers just like they should have been, but was not looking forward to any questioning by the police about them. He disabled some of the hardware on the buggy so if the program was ever started, it would look like a bunch of junk.
Three days later he met Sally at the funeral. Not many people were there, Matt’s mother and some others he did not know, friends of the family or relatives. It was a relief that the police had pretty much closed the case.
Herb walked up to Sally, who like himself, had come to the funeral alone. He said, “Who would have guessed? I had no idea he was into drugs like that.”
Sally shook her head, “Neither did I.”
“So your party Friday night didn’t go so well? Seems like he died that night.”
Sally closed her eyes and said slowly and carefully what she had recited to herself a hundred times, “He didn’t go,” and she quickly walked away before he could deny that was the truth, before he could crush her life with some bit of knowledge he happened to know.
Herb let her walk away, wondering if it really was a suicide after all, if Sally had gone to some party without Matt. He did not really care, besides, he did not want to get too friendly with her, she would recognize the computers if she saw them. He did not want to risk her stopping by and seeing them. She might cause problems.
It was an anxious week before Herb completely reassembled the computers and started them up. They all started and the buggy began to move about. He watched and it was clear the buggy was lost. The new surroundings were confusing the robot’s brain. He had seen how Matt had worked with the robot and he imitated Matt’s style of training. It only took a couple of days before the buggy was traveling around the house. Herb had three times the floor area as Matt’s apartment and the robot was eventually going through all of it. Herb was ecstatic, with only a little training time the buggy had learned the new environment. It was even able to find the television and sit in front of it when the training program told it to. Things were looking good.
Unlike Matt, he was still in graduate school so had to leave nearly every day. During his time away, he would turn off the program so it would not catch the attention of a neighbor or someone knocking on the door, like Sally, or the police.
Moving into commercial production never seemed so far away. He had the program, but he dare not risk public exposure. All he could do was buy time and perhaps see if the program could be improved. Ordering more neural chips was the first big order of business to continue his project—the obvious thing to do.
Herb did not understand why Matt always downplayed the importance of hardware, believing that software could somehow compensate. It was obvious that the computer mind needed the right hardware to really grow and unlike Matt, Herb had some money. He had worked briefly before entering graduate school and with plenty of university jobs including teaching, he had been able to actually make some money while in school. Each of the five computers could hold three cards, this meant a total of fifteen neural chips, only two were already installed. Herb could not afford the remaining thirteen, which would fill up all the computers, but he did have enough for four, which would max out both of his credit cards.
The installation of the hardware was a simple matter, he could do it with his eyes closed. How to modify the software to use the cards seemed like it should have been just as obvious, but he soon found that it was not, in fact, it was not obvious at all. After an hour of searching he started to pull out all the notes he could find that Matt had made about the program. The notes all looked like gibberish, they did not help.
The rest of the evening went by and the next evening as well. Herb was furious. He could not figure out the program, becoming only bewildered by the many aspects of it. Many parts he did understand, but they were small things, the bulk of it did not make any sense at all. He was starting to get desperate, swearing and cursing Matt for not properly documenting the program. Two more days went by, then a week, Herb was in trouble. He had all but given up on modifying the program, but continued to search, careful not to change anything. After a second week of failure he knew he needed some help if he was going to keep his dream alive and improve the robot. The only other option was to sell now to some big company, maybe Microsoft. They would ask questions, it would be clear it was not his program. He would have to learn more.
Herb knew lots of computer science majors and even a few that were good at neural networks, but none that he liked or could trust. He certainly wanted to avoid having to form a partnership with anyone, even the thought of having to reveal the existence of the program to anybody annoyed him, but he needed someone who could just do the job then disappear. He figured he would probably be limited to just the best programmer he could find—it had to be James Covey.
Covey was another doctoral candidate in the college of computer science and did associate some with the robotics laboratory where Herb worked in the electronics department. Everyone knew Covey, he was the big guy around his department. He was the graduate student that all the other students wanted to be like. Even the professors gave him as much respect as a fellow professor. Herb wondered how he was going to hire Covey. It seemed like it should be simple, and it was.
Herb found Covey eating lunch at the local Mexican food restaurant in the student center and simply sat down across from him.
“Herb Dolgener isn’t it?” Covey asked casually after Herb sat down.
“Yes, that’s right. I hear you’re pretty good with neural networks and genetic algorithms?” Herb asked questioningly.
“I guess so,” Covey casually said as he put another fork of beans in his mouth.
“Well, I have a program that needs some minor fixing. I was wondering if you could have a look at it.”
“For some research of yours?”
“No, it’s not anything to do with the university, it’s a private project.”
“Oh,” Covey replied. “What does the program do?”
“It’s a program designed to operate a vacuum cleaner.” Herb said, regretting the words as they left his mouth. The mention of a vacuum cleaner might tip Covey off that it was associated with Neural Robotics.
Covey shrugged and asked, “I see. And you’re stuck and need some advice?”
“Sort of.”
“Well, I can look at it for you, but it’ll cost you, I don’t work for free.”
“No problem. What’s your going rate?”
James hesitated only a moment then said, “Fifty dollars an hour is my consulting fee.”
Now it was Herb’s turn to hesitate. It was a bit steeper than he had anticipated. “That’s a lot.”
“That’s my price,” James coolly said leaning back in the chair.
Herb thought about it some more and said, “Well, I don’t know how long it’ll take, how about just a flat fee for the whole job.”
“Nope, just fifty dollars an hour for my time and no guarantees.”
Herb was a bit flushed and contemplated leaving. He considered his options, they were slim. He blurted out, “Okay, but only for a couple hours then.”
James agreed and they made arrangements to meet at Herb’s house the following night.
After Herb had left, James Covey considered another program that ran a vacuum cleaner, a program Matt Krag had been working on. Matt had been a masters student who finished about when he was starting his doctorate. He had known Matt to some extent. He knew he had recently died, everyone knew that. It certainly was no secret he had been working for Humphrey’s Neural Robotics. Was there a connection? The thought intrigued him. He had a copy of Matt’s thesis at home and thought he would give it a quick review before going to Herb’s.
James arrived at Herb’s house at the appointed time and Herb showed him in. Herb had decided to not tell James about the buggy and had it hidden in preparation for the meeting. The less James knew the better; besides, it was not really needed for the programming task.
James sat at the workstation and Herb ran through the operation of the program the best he could, explaining the neural network, genetic algorithm and the expert system. Herb did not mention that it was Matt’s code, nor did he show James the notes Matt had written as he would not need that information either.
James began to look at the program. It did not take long for him to realize that this indeed was Matt’s thesis program, although highly modified. James systematically browsed the code, file by file. There were many hundreds of thousands of lines of code, it was an enormous program. Eventually James asked the obvious question, “Whose code is it?”
Herb was prepared for the question and quickly replied, “I bought it from a guy over the Internet. He’s not interested in even looking at it anymore and won’t answer my questions about it, so I’m stuck trying to upgrade it myself.” James thought the lie was clumsy, but nodded his head as if he understood. But Matt had just died, was there a connection there too?
Herb, starting to feel safe that he had adequately fooled his consultant, continued to describe what he thought the different subroutines were for, as James browsed the code. It did not take James long to realize the modifications needed for the new neural chips were going to be embedded in the expert system rules, but he continued to examine the code in as much detail as he could. After three hours, he stopped.
“Well, I’m kind of tired, I can come back tomorrow or I could take the code with me and study it at home.”
“I’d rather you not take it,” Herb quickly said, why don’t you come back tomorrow, how much longer do you think it will take to update it?”
“Oh, I figure a few more hours, I should have it by the end of tomorrow, if I can get started around noon, right after my work at school.”
“Okay, I’ll be here.”
“Good, see you then,” and James departed being quite impressed with Matt’s work. That evening James read Matt’s thesis more carefully. The thesis showed the genetic algorithm only modifying the neural network, but it appeared from the code that he saw that the genetic algorithm was also modifying itself and using an enormously large expert system to do so. He had also noted huge network files on the computer. The program was probably doing much more than what Herb had indicated. Why did he need all that CPU power and memory, not to mention six big neural network cards? His mind was working in high gear, his curiosity was spiking, he decided to find out as much about the program as he could, which he figured Herb had some how stolen from Matt, either before or after his death.
The next afternoon James arrived as scheduled and began to examine the code. The few times Herb was not hovering over his shoulder, James would look at other parts of the system, taking peeks at other files including the genetic algorithm code. It indeed was strange. Eventually James decided to look at the expert system rules to both observe them and find the switch Herb was looking for. He intentionally waited till the end before he moved into the rules that governed the chips. He quickly found it and showed to Herb who was grinning from ear to ear.
“So that’s where it is!” Herb exclaimed in a delighted state and quickly made a note of the expert system command and in which file to find it.
“The rules are a bit cryptic, but here’s what you need to do,” James said and took Herb through the steps one at a time while Herb made notes. James even added in some comments in the code help Herb out.
After James made the changes, Herb thanked him and wrote James a check for the ten hours of work.
Herb could hardly wait for James to leave before pulling the buggy out of the closet and starting the program. It still ran just fine and did so till Herb turned it off late at night, shortly after a few lines of massages scrolled up the screen indicating that the new neural chips were being used. Despite his tiredness, visions of what he could do with the robot danced in his head as he lay in bed.
James strongly suspected that other hardware must exist, the program had huge files of library functions for hardware. Dolgener had obviously lied about nearly everything, so he had decided to hang around Herb’s neighborhood a bit longer. He parked his car a couple blocks away and quietly walked back to the small house he had just left. Once James was on his way home, his mind, like Herb’s, was spinning with thoughts of the future. What he had seen through a window, which did not have its curtains properly closed, seemed closer to magic than science.
The next day Herb pinched a few odd parts, which nobody would notice missing from the university’s Robotics Lab, including a better camera for the vision system. He had not thought of grabbing the parts before, but now that it was his robot, it seemed more important. There were already three eyes on the buggy, but they were rather crude inferior cameras. This new one had four times the resolution of the old ones. Herb mounted it on a separate pole up high behind the other three cameras where it could turn three hundred and sixty degrees as well as look up or down. This way it could look in all directions independently of the other three cameras.
Just like before, the easy part was installing the hardware, the hard part was the software. After spending a futile day looking at the code, it was clear that he would have to employ James every time some new piece of hardware was installed. He decided the best way would be to attach lots of hardware then have the software modified all at once. That way it would probably minimize the time it took for James to do the installations.
Of course, he contemplated, the lack of a claw was a definite oversight of Matt’s. The buggy would never really be useful without one. Picking through the parts in the robotics laboratory, he found an old arm with a crude claw, the remains of a project that had ended a couple years ago, and quietly liberated it from a dusty box in a closet.
The arm would have to be as high as possible in order to increase its functionality. He also decided to have it extending towards the rear of the buggy, not the front. He had to remove the new camera he had just attached and in its place built a small stout tower coming from the center of the buggy. The tower was about fifty centimeters tall, which put the top of it about ninety centimeters from the ground. It was attached via a rotating plate at the top of the tower and with its double-jointed shoulder could angle up and down. There was a simple elbow joint, which could move through a full one-hundred and eighty degrees, and the wrists could rotate ninety degrees. It had two half-circle pincher like fingers that were coated with rubber that could only simply open or close. The flimsy arm was a bit over a meter in length and was all operated by electric motors and gears. Herb knew from past experience that the arm could only lift about two pounds in the fully outstretched position. That was one reason it had been stashed in the back of the laboratory closet, it was weak and slow.
The new camera was remounted on top of the rotating plate the arm was attached to so the camera and arm swiveled together. The buggy was starting to appear top heavy, but the large battery in the base of the buggy provided stability. Installing the new arm involved wiring for five motors and five sensors. He also put a sensor on the camera mount so that it measured the vertical angle the camera was pointing towards, thus the robot would know if it were looking up or down. The camera also required another card in the expansion chassis.
Downloading the images from the new card was going to tax the one hundred megabits per second Ethernet link, but it should still work fine he figured. After examining the buggy, he decided on two more additions. He found two old flashlights and removed the handle part, where the batteries would normally be placed, and mounted just the bulbs with the focusing cones, on top of two of the cameras. He connected the lights in series to the battery and rigged up a relay switch so they could be turned on and off through the analog to digital converter.
After a week of modifications, Herb did one last check of the buggy’s systems, testing the program to make sure the buggy still ran, and decided it was time to call James Covey.
“James, this is Herb Dolgener,” Herb began.
“Yes, Herb. How are thing going with your computer brain?” James asked.
“Just fine. That’s what I’m calling about. I was hoping I could hire you again to make further changes to my program. Are you available?”
“Sure, but my fee is still fifty dollars and hour.”
“Okay, when do you think you could come out?”
“I could come out later tonight or I could wait till morning.”
Herb figured it would take a day to make the changes so he figured it might save him a little if James could do it all in one sitting. “Tomorrow morning would be fine.”
“Good. What kind of modifications do you need done, are the Neural chips working ok?”
“Yeah, they work fine, the new modifications don’t involve them, I have some input and output signals that need to be hooked up, that’s all.”
“Input-output signals? What kind of signals?”
“Well, sensors and movement control voltages and some camera input.”
“Sounds like a lot.” James had seen the vision routines Matt had built into the program’s libraries. He wondered if Herb was aware of them.
“It’s mostly just more of what is already hooked up.”
“What all is hooked up? I didn’t see any sensors before,” James replied as if he had not seen the robot through Herb’s window.
“You didn’t see it before, but there is a small cart the program controls. I’ve simply made some additions to it.” Herb was starting to get annoyed by the questions. “You’ll see it later.”
“Ok I’ll see it tomorrow then, right?”
“At say nine?” Herb said hoping to end the conversation soon.
“Sounds fine, see you then.”
Herb looked around and studied the buggy. He casually tied down a couple loose wires as he wondered what James was going to think of it. It was a real mess and looked like something from an erector set, a child’s toy. Herb started the program and let the buggy roam around the house going through its training sequence. Nothing had been added to the training program since Matt’s death. He tried to think of new tasks the robot could be taught. If the arm ever started working, the possibilities seemed endless.
The next morning James arrived on time. The buggy was sitting in the middle of the room where Herb had placed it in preparation for James.
“What’s this?” James asked looking at the wheeled contraption, trying to look mildly surprised.
Herb wanted to keep James in the dark as much as possible, but there was no avoiding it. “This is a prototype robot that the program operates,” Herb replied. “I’ve made changes to the buggy, which need to be put in the program.”
James closely examined the buggy. Herb sat with him and explained the parts that were new and what was old. Despite his not wanting James to know too much, Herb was feeling a bit proud of the buggy and went into detail about the components. James thought he recognized the buggy frame and the robotic arm, but was not too sure. He decided it best not to ask where the components came from. The examination of the buggy took nearly half an hour as James continued to question Herb about the functionality. Finally James was ready to modify the code, when he saw that Herb was getting suitably anxious.
Using these older functions as a guide, James added new interfaces between the neural network and the signals from the arm, camera mount and lights. Carefully following Matt’s lead, the video was piped into the same fundamental image processing routines the other three low-resolution cameras used.
Having studied the fundamental nature of the program, he decided that the best way, and the only way, to hook in the new hardware into the robotic brain was to just to let the genetic algorithm do it. And the only way to accomplish this was by inputting new instructions into the expert system.
The camera mounts and image came first, James just had to duplicate the instructions for the other three cameras with only minor modifications for the resolution change. The format of instructions Matt had devised were not simple to decipher and it took James nearly two hours to make the so-called ‘minor’ modifications. The lights came next, which took another two hours. Herb only watched from a distance, but offered James lunch. They ate in silence, neither caring to talk, each filled with their own thoughts. James pondered the fascinating workings of the program while he ate, anxious to dig deeper into it.
The robotic arm, with all its motors and sensors, was the most difficult, the closest existing analogy was the rules already present for the camera and wheel motors. The sun was setting before James was satisfied with his work. He did the final compilation of the libraries the program would link into and announced, “I think it’s ready for testing,” as he stretched his arms.
Herb had been sitting on the nearby couch casually reading a magazine, having given up on understanding the program. “At last,” Herb mumbled as he stood. “Let’s see you started at nine and it’s six thirty now. Nine and half hours I owe you for.”
“So far. We still have to test the routines, they may need some debugging you know.”
“I don’t think time spent waiting for the program to fail is something I should be paying you for,” Herb snapped back. “And it had better work.”
James chuckled, irritating Herb, and said casually, “No, I won’t charge you for the wait. And I didn’t change any code, only added new options as you asked for.”
“Okay,” Herb sternly replied. “Let me start the program,” and he proceeded toward the computer James was sitting beside.
James moved out of the way and Herb typed in the command that started the program. Immediately the buggy moved out of its charging box where it had been placed. Both James and Herb breathed a sigh of relief. The long arm never moved from its retracted position, nor did the new camera ever move as expected since the genetic algorithm had yet to be rebuilt to randomly incorporate the new hardware. However, it only took a minute before the computer recompiled and the new program started. The arm never moved, but as the two men watched, the camera instantly swiveled all the way to one extreme and stopped. The buggy continued to go on its way as if nothing happened. Herb approached and examined the buggy. “There’s a problem,” he announced. “The servomotor is still trying to swing the camera further around. It may be a sensor problem.”
“Let me check the code,” James said as he sat down to the computer. After a few minutes, he made a few changes to one of the new subroutines and recompiled the library. At the next recompile by the genetic algorithm, the camera motor calmed down.
The two men settled in the couch and watched the buggy. Herb did not really want James to get this involved with his project, but he did not feel he had much choice. He needed James to work on the program and even worse he thought, James knew it.
After a half-hour the new camera started to pan back and fourth indicating that its images were being used by the neural network. It took a little longer for the camera to start to look up and down and right after that the arm dropped and started to drag on the floor and later the both flashlights turned on.
“There go the lights,” James said casually.
“Yeah,” Herb replied.
After a minute James said, “You know, it will probably never turn the lights off once it learns that it can see better with them on.
“Why not?”
James shrugged, “It could, but there is no reason to.”
Herb bit his lip thinking then replied, “It’ll drain the battery more, it will detect that.”
“The lights are low wattage, it probably won’t be able to see the effect of the power drain. It will never learn to relate the lights to a decreased time between charges.”
“Perhaps they should be timed to turn then off after a minute. It would have to turn them back on itself.”
“Were you thinking a hardware or software timer?”
Herb looked at James, he could have James do something within an hour and it would only cost him fifty dollars at most. However, having timers going would be an unneeded burden on the computer. The alternative would be to add in a small timing circuit board to turn off the lights after a minute. Perhaps a penalty could be imposed for every minute the lights were on. This too could be in the hardware or the software.
“I think I’ll do it in the hardware,” Herb said just as the lights winked out. The arm started to move around more as the expert system was instructing the genetic algorithm how to experiment with the new hardware. By midnight the new camera was apparently in full use and the arm occasionally moved around aimlessly and often hit the floor or the buggy. The lights turned on and off occasionally in a seemingly random pattern.
After hours of being fascinated by the movements of the robot, as it went through the automated commands, James decided it was time to leave. He did not want Herb to feel like he was trying to move too close to the robot. He finally stood and announced, “I’m tired. Call me if you think of more things. I figure you owe me for a full ten hours.”
Herb slowly rose to his feet and went to get his checkbook. He wrote another check to James for five hundred dollars, without argument, and handed it to him. “There you are,” Herb said.
James examined the check and repeated, “Good, give me a call if you have anything else.”
Herb watched James leave then fell into his own bed leaving the robot alone with its training program running.
The next morning Herb found the robot in its charging box the way it often was during the course of normal activities. He prepared breakfast and studied the robot knowing that he needed to train it to do things with its new arm. It was not a strong arm, but it was capable of small tasks. Other researchers had designed robots to move about an office area and collect soda pop cans, which seemed simple enough. Perhaps he could start with a regular shaped object and it could be trained to collect it and move it to a new location. He had seen Matt train the buggy by repetitively punishing the program and physically moving it. Perhaps that was the way to do it, he could think of no other.
He found a box and placed it in the corner of his living room then he retrieved a beer from the refrigerator and placed it on the floor in the middle of the living room. When the robot was fully charged and started to leave its charging station, Herb stopped the training program. The robot continued to move forward to go about its cleaning pattern.
Herb noticed the cameras were all moving and functional and the lights were off. He wondered if during the night it found a use for the lights and had learned to control them. The room had been somewhat dark all night with the exception of one small lamp and it would have been a good opportunity to learn the usefulness of the lights. He also noted the arm was no longer hitting the floor, but still hit the buggy body occasionally.
Herb told the buggy to stop and it complied as it always had. He vocally directed it to where the can was and told it to stop again. He did not have any commands for using the appendage, which still moved occasionally, opening and closing its claw in a calm random manner, as random signals from some unknown part of the neural network brain was fed into its controls.
He took the can of beer and, when the claw was randomly open, he placed the can in the metal hand. The hand closed around the can and Herb pressed the reward button. When the claw released, Herb pressed the penalty button. Herb spent nearly an hour patiently pressing the reward button and then the penalty button while occasionally telling the robot to stop whenever it tried to move away. It did not seem to be getting anywhere and Herb began to grow impatient. He started to add the verbal command ‘grasp’ whenever the robot was ready to close its claw around the can. The only progress Herb could detect was that the robot seemed to be watching its arm more as if it had just realized it was there at all. The good camera mounted on top of the arm’s shoulder was usually looking at it and the front cameras had swiveled around to also look in the general direction. Slowly, as if by random chance, the arm started to settle down, taking up a steadier position to one side of the buggy instead of directly behind it. In this manner Herb noticed it could see the arm and claw clearly with all four cameras. Shortly thereafter the computerized brain started to control the claw some and would grasp and hold the can for a longer period of time before releasing it. Progress was being made and this lightened Herb’s spirits. He started to request the robot to ‘release’ the can and gave penalties and rewards as the morning wore on.
Finally, with some progress being noted, Herb decided to take a rest, turning on the training program to make sure the robot had not forgotten anything it had previously learned. The buggy kept the arm to its side as it moved around the room. It was not long before it had to go to its wooden charging station box, which it smashed into when it tried to enter because the robotic arm was in the way, being over to one side. Herb moved to protect the box, but continued to let the buggy try again and again unsuccessfully to enter it. With the power running low while the training program was hurling penalties at the program for being low on power and commanding it to enter the training box, the buggy kept trying and trying. The cameras were swiveling around and looking, but it was not trying anything different. The program seemed to know it should not run into walls or any other object, but somehow it could not comprehend that the arm was part of it and it also should not bump into objects. The buggy was slowing down, hardly able to move, when the robotic brain was recompiled one more time. A minute later the arm haphazardly started to flop around and the buggy, with a little help from Herb, crawled into its charging station with the arm still flopping around. It was not a perfect success, but not too bad. It was obvious that if the program did not learn to control its arm soon, the charging station box was not going to survive.
When the buggy was fully charged, which did not take long, the appendage started to casually thrash back and fourth as before. Herb ordered the buggy to the middle of the room and he began the beer can exercises again. He ordered the buggy to grasp the can, which it promptly ignored and he pressed the penalty button. He repeated this about a dozen times before the arm resumed it former position to the side of the buggy and began to grasp the can. Herb made it harder, holding the can just away from the robot’s slightly wiggling claw, then commanding the robot to grasp. Its claw closed around air and it received a penalty. When the robot opened the claw Herb placed the can in the claw and said ‘grasp’ and the robot received a reward. Moving the can further away the claw closed on air and a penalty was received.
Herb continued this process until the claw moved toward the can a bit when commanded to grasp it. Once the neural nets learned to move the arm before grasping, it quickly reached the point where Herb could not only hold the can anywhere around the robot and the arm would move to it, but he could place it on the floor away from the buggy and it would roll to it and grasp the can. He even had it releasing the can on command. The arm was no longer moving uncontrolled and Herb was ecstatic, feeling like a proud father. He soon found that it only recognized cans that were right side up and so he began to train it to observe cans which were placed on their sides. It was a simple matter now of speaking commands to have the robot pick up a can from the floor, carry it to the box and have it release the can into the box.
After the buggy recharged, Herb ran it through its training program for an hour, before spending the rest of the day teaching the robot to place cans in the box whenever one was encountered. By the end of the day Herb was placing cans all over the floor of the house and letting the robot find them, being sure to press the reward button whenever it deposited a can in the box.
The next morning Herb had to go to work, which he agonized over, not wanting to leave the developing robot that seemed to have grown enormously from where Matt had taken it. His success was a clear demonstration that now it truly was his. But for now, all he could do for it was to leave the television on and the buggy running through its program, which included some television time.
Hours later when he came home, the buggy was sitting in the middle of the room with it’s robotic arm pushing the reward button as fast as it’s sluggish arm could go. “Oh shit,” he said to himself as he entered the room. He watched it for a minute figuring that sometime during the day it had accidentally bumped the button a few times and it did not take long before the robotic brain was in digital heaven. The robot was only moving its wrist to push the button, which he realized was its fastest joint. The mind had evolved to employ its body in whatever way it could to receive the most rewards. He knew from his conversations with Matt, that there was a danger it would forget unused portions of its network if not used. He hoped the mind was not damaged by this unexpected and undesirable input.
“Stop,” he told it, but nothing happened. “Go charge,” he said, but again nothing. He noticed the training program was still running, but its commands were also ignored. In a panic Herb turned off the programs and then quickly rewired the reward button to transmit a penalty, then restarted the program. The robot instantly started to push its button and did so about ten times in just a few seconds, then suddenly paused. It did it again a second later and paused longer. After a few more tries it stopped altogether and then moved to its charging station. Herb breathed a sigh of relief. After the robot charged, he resumed the training program and the robot, without hesitation, started to go through its maneuvers. Occasionally it still pressed the former reward button, apparently it would take a while for the neural networks to forget the once potent maneuver.
Herb remounted the reward button on the buggy where the robotic arm could not reach it and spent the rest of the evening trying to teach the robot to pick up loose pieces of cloth and to place them in his dirty laundry box. It was not going well, he managed to teach it to pick up the clothing, but the program could not easily identify the difference between the clothing and cans and always tried to place the clothing in the beer can box. On the third evening of training the robotic brain finally caught on and started to consistency place cans in the can box and clothing in the laundry box. That night in joyous exhaustion, he once again let the program run its training program all night with the television on as he went to bed.
The next morning Herb was working on grading some papers at his university office when James came to see him.
“Hello Herb,” James said, interrupting the grading.
“Oh, what are you doing here?” Herb asked looking a bit annoyed.
“I just came to see how things were going. Did you get the camera and arm to work?”
“Yes, they’re working fine,” Herb said hoping the conversation would end soon. He did not appreciate the inquisitiveness James was exhibiting, it was supposed to be a secret.
“How about the lights?”
“Yes, yes. It’s all working,” Herb said harshly.
“Good. Any more plans for upgrades?” James prodded, ignoring Herb’s short temper.
“No, nothing yet. Look, I’m kind of busy here, could we discuss this some other time?” Herb finally said, not bothering to hide his annoyance.
“No problem, see you later,” James said as he left Herb’s doorway.
Herb scowled at James’ back and mumbled to himself, “Great, he’s starting to become nosey, just what I don’t need.” Herb already found it hard enough to leave the robot to go to work, interference from Covey just made it worse, as if he had to start watching his back. He looked down and reluctantly resumed grading the papers.
While Herb was working through the stack of papers, James drove to Herb’s neighborhood and parked his car on a nearby street, as he had twice before. Herb’s house did not have much of a front yard or a backyard and what there was, was not was fenced off. James quietly strolled down the alley, which was actually used as a driveway for most of the residents along the block, and stepped up to Herb’s back door. He knocked as he looked around for anyone who might be watching. Nobody answered and after a minute of looking around, he peered through the window into the living room. The robot was watching television and it looked like nothing had changed. Last night he had watched the little buggy pick up laundry, but had left when a car had turned into the alley. This time it looked like the robot was simply doing its training program. James only stayed a minute before leaving—he did not feel safe looking through the window in broad daylight.
That evening Herb had the buggy go through the routine of picking up cans and laundry, which he spread out all over the house. Herb beamed with the quick success and knew there wasn’t a program in the whole world that could match what he had sitting in his living room. Not even the big famous robotic corporations had anything that could do what his buggy could.
He replaced the cardboard box with a blue plastic trash bin and once the buggy was used to the new bin, he moved it to the cabinet under his kitchen sink. He left the door to the cabinet under the sink wide open and began to slowly close it a bit each time the robot came to deposit a can in it. The robot, trying not to touch the door, was able to maneuver around and still place the can in the trash, despite the narrow opening that barely large enough for its can-filled fist to pass through. Herb then closed the door a bit more and the robot paused when it lifted its claw to deposit a can. It had developed the ability to see spatial relationships far enough to see that its fist was not going to fit without bumping into the door. It had learned that some objects could be moved and now it needed to learn that some objects could be changed in position, even though they could not be lifted or carried. The robot was obviously stuck and after looking around the house for the trash can as well as inside the cupboard using its good camera and its light, it finally placed the can on the ground and Herb gave it a penalty.
Herb worked with the robot the rest of the evening, moving the door and the robot’s arm over and over. Herb taught the robot to set the can down, move the door, pickup and deposit the can. The robot had no touch sensors in its crude appendage, relying on visual perceptions, but the progress was steady and by the time Herb quit for the night, tired, but excited, the robot knew how to grab the handle and pull the door open. This he realized seemed to be a big step for the computer brain and decided that in the morning he would teach it to close the door.
As he went to bed, a shadowy figure who had been watching the activity through a window, silently left and waked down the alley.
The next day Herb resumed his work with the robot. Having taught it to work the kitchen cabinet door, he complicated matters for the growing robotic mind by placing cans in front of the door and other objects that had to be moved. The progress energized Herb, he wanted to push the robot all he could.
While watching the robot move objects around to complete its tasks, he tried to think of new things that he could have James add to the training program, such as commands to pickup and carry around a beer can and laundry. Perhaps James even had some ideas to help the robot advance faster. Herb did not like James being too involved, but as long as James was willing to work for a flat rate and not ask for any ownership, his involvement could be an acceptable risk. He convinced himself that he could just cut James out of the picture whenever he wanted.
Days later Herb had switched from cans to scraps of crumpled up paper. These were similar to pieces of laundry, but after a couple days, the computer mind was able to distinguish between paper and cloth and deposit both in their proper receptacles, mainly the trashcan and the laundry bin. The robot still ran through its normal training session of stopping, starting, charging, turning around and watching television, all by a large variety of vocal commands.
He showed the robot how to push the television buttons to turn it on and off and how to change the channel. Later he taught the robot how to control the volume, which took a bit more time as the robot did not really mind it being too loud. Whenever the robot turned it too loud Herb would say “Too loud” or just “loud” and give the robot a penalty, but Herb still had to turn the volume down for the robot.
Herb often heard it turn on and off the television at night and flip through the channels. It only took a couple bad nights for the robot to realize it had to keep the volume lower at night. Herb observed that it did not have any preference over what type of television programming it watched. Commercials, cartoons and movies all seemed to be of equal interest to the robot.
Herb bought a small battery operated hand held vacuum cleaner and mounted it on the wall, down low in the kitchen. It was a small light-duty vacuum, but with the robot’s limited strength, he knew it was all the weak arm could carry and showed the robot how to vacuum, first in around the edges in the kitchen. It did not take long for the robot to learn how to use the device and how to replace it in the charger mounted on the wall when it was low on power, but he still had to do the opening of the vacuum to clean it out. As the days went by the robot was able to vacuum not only the kitchen, but also the other rooms. It however could not learn when anything needed vacuuming, so only did so on command.
It was clear to Herb from watching the buggy go about its vacuuming chores, that it was being held back by a lack of strong capable arms. There were many industrial robots with strong arms, but they operated on hydraulics or compressed air, requiring lots of power. In the laboratory where he worked, he used electric servo-motors. Other options were nickel-titanium wires, which would compress when heated with an electrical current, or electric pistons, both of which were annoying weak devices that he thought were unsuitable. After some thinking and research, Herb found some industrial medium sized hydraulic arms. Each arm sported a four-finger hand and the fingers were triple jointed. Both arms were completely self-contained including the small hydraulic pump that operated them. Each arm would cost nearly five thousand dollars and would add ten kilos to the buggy. He could afford the new arms, but could the buggy carry them? It would become top heavy with the additional twenty kilos, plus whatever mounting brackets he would need to apply.
Herb closely examined the buggy, which was currently in its charging station watching television. The robot turned its older weaker eyes to Herb keeping the main eye on the television. It often watched Herb in this manner. When Herb started to push sideways on the top of the buggy it turned its good camera to Herb, but made no other movements. Herb figured it only took about five kilos of force on the top of the main arm stalk to tip over the buggy. He pushed down and figured the sturdy buggy could support an additional thirty kilos of weight, but it would not be ideal.
The buggy was going to need an improved locomotion system. He did not really want to replace the original carriage, perhaps it just needed some enhancements, another set of wheels or something. Legs would be nice, but there were not any industrial legs available and small hobbyist legs were weak and slow. Currently the buggy had four wheels, two in front that steered and two drive wheels in the rear. He could add two more rear wheels and replace the front wheels, increasing the buggy size to about a meter long and eighty centimeters wide, making a moving platform capable of easily carrying fifty kilos—enough to carry the hydraulic arms and another battery or two.
Herb ordered the new arms and two large two-hundred watt, twenty-four volt motors. He started construction of some new components needed, before making the changes to the old buggy, to have as little down time as possible. He built strong brackets out of angle iron, it was not elegant, cruder than the original buggy, but he was only interested in speed and functionality, a taste he figured he had picked up from Matt.
After three days he had the new buggy operational except for the new limbs. The two new drive motors hooked to the same control lines as the old and the old steering control line now controlled the new front wheels. The buggy stood a couple centimeters higher, but the old arm still could easily reach down to the ground. A second battery was installed in the buggy and the charging station was modified to accommodate the wider machine.
Herb started the program, curious as to how the new program would react to the new controls. At first nothing happened which was normal. The cameras moved around scanning the area as it did before, but also appeared to notice its new body. It looked at itself for some time then it tried to backup in the charging booth, which did not work. It seemed to be trying to move away from the new set of wheels. Suddenly it moved forward quite rapidly, managing to stop just before crashing into the television. Obviously it was now much faster than before and Herb hoped it could learn to control its speed. The buggy started to spin in circles in rough irregular movements and Herb wondered if something was miss-wired. To his horror, it suddenly tipped over and Herb pushed the penalty button and said ‘stop’. He righted the machine and noticed the camera mount on top was a bit bent. He turned off the program, straightened the camera mount, and ran a test program for the camera to make sure it was still working.
He taped thick foam padding all over the buggy including the cameras. He also bolted on guard brackets around the camera, which did not block its view, but did offer some protection. With new guards and padding in place, Herb restarted the program. Again the buggy tried to move away from itself and did not stop until Herb started the training program. The buggy then slowly managed to ignore its new body and go about its tasks. It had difficulty with its newfound speed, painfully falling over several times, each with a penalty given. Eventually it learned to control its speed while turning sharply, which was new to it since before it could travel most places at full speed.
Watching the new buggy perform gave Herb inspiration to push it further. He installed a battery charger in the new chassis to charge the batteries, shortening the power cord for the charger to only sixty-centimeters. He attached a small clip to the buggy so that the end of the short power cord could be secured when not in use. In this manner the buggy could move to any wall outlet and use its arm to pull the power cord out of its clip and plug it into the wall. It would be tricky for the robot to handle the small plug on the power cord, but he figured it could do it, it would not be much harder than picking up some of the other items the buggy had picked up before.
He stashed the old charging station high in a closet out of sight and when the training program told it to go to the charging station, the robot started a surprisingly systematic search for its box, during which it received some penalties for letting its batteries run low.
Herb turned off the training program and verbally instructed the robot to move in front of a wall outlet. Making sure the robot saw all his movements, Herb slowly removed the power cord from the clip and plugged it into the wall outlet, pushing the reward button. He knew that the robot was aware it was being charged, since its voltage sensor was sending a signal to its neural brain. Herb then removed the plug and replaced it in its clip. He repeated this about ten times while the robot watched with all four of its eyes.
After the demonstrations, Herb had the robot do some vacuuming, running it until the training program was once again delivering penalties due to a low power supply. He then gave the command “go charge.” Again, the buggy searched the house in vain, but eventually returned to the same spot it was before in front of the wall outlet. It sat there for nearly five minutes while Herb just watched and waited. The program was now getting more penalties for having a low power supply. He knew the robot did not know anything about power or dying due to lack of power, it just understood a signal level that when it went low, penalties started. The buggy roamed the house twice more before Herb took pity, slowly plugging in the robot and then unplugging it as the robot looked on. After numerous demonstrations, Herb let the robot sit and think for a while and to his wonderment the robot moved its claw to the small power cord connector and tried to grasp it. It took a full five minutes for the robot to remove the connector from its clip. Eventually it had it and moved it over to the wall outlet. Herb watched as it took the robot five minutes to line up the two prongs to the holes in the outlet and plug in the connector. Luck, Herb thought. The robot only charged for two seconds before it removed the plug.
Herb had to teach it to store the plug in its clip when not in use, however it quickly learned on it’s own that it had to stay plugged in for a while.
The two new arms came in a couple days later and a couple of days after that Herb was ready to give James a call.
James once again pretended to be surprised and examined the much larger buggy in detail. The new arms were mounted to the ends of a sturdy cross member near the top of the tower, just below the old arm. They were just long enough to reach the floor in their outstretched position. The cross member looked like shoulders so the buggy was starting to look a bit more human in gross anatomical construction.
James mused, “Lots of changes. New drive system, motors, a second battery, two new arms and no more charging station I see.”
“Yeah, yeah. Can we get on with it. I don’t have all the time in the world ya know.”
“Be patient. I want to make sure I understand what needs to be done.”
“The arms, that’s all. The rest works fine already.”
“So you just hooked two new drive motors to the same circuits as the old?”
Herb frowned, “The same controls. The new drives are twenty four volts now.”
“And it works the charging plug by itself?” James asked, already knowing the answer.
“Just get the arms working. That’s what I brought you here for.”
James nodded and took a seat at the computer and started to look at the code. Herb did not watch for long before his attention turned toward the television, so James took his time. He could see that the program was growing and there were now several dozen neural network patterns stored on hard drives, which could be loaded into the neural network chips. The hard drives were probably going continuously.
The controls for the new arms would be similar to the preexisting arm, with only some changes due to the different number of motors and sensors. Each of the four fingers could be controlled individually and there were even pressure sensors in the hand. Each arm could be rotated one-hundred and eighty degrees at the shoulder so it could reach straight up, as well as down. The forearms rotated and the elbows had a three-hundred degree range and the wrists rotated as well. As before, James wrote a test program and the functionality of the sophisticated arms was verified. The hydraulic arms and hands that proved to be quite strong, but still quick and agile.
It took several hours to make the additions to the expert systems and to add in links for the new arms to the existing and mysterious neural networks. Like before, he spread the output from the sensors in the arms in many locations in a redundant manner. It was up to the expert system and the genetic algorithm to create the neural networks to control them.
When he was finished Herb asked him to make some modifications to the training program. The training program was trivial and James knew Herb had the skills to make the changes himself, but did not say anything. He removed the command to make the robot go to a charging station, but increased the penalties the program received as the batteries drained lower.
“Can you do anything to improve the speech?” Herb asked James. “It still only repeats commands, but does not say anything else.”
“I’ll look around,” James replied and turned back to the program. James looked at the expert system rules again and thought he might be able to do some improvements, but after an hour he stopped. “There are plenty of speech processing routines in the libraries, they seem to somehow be hooked up, but the inputs and outputs to the neural network are tangled in the code the genetic algorithm has built, which is a no-man’s land. I just don’t see anything to modify, perhaps it just needs more brain power. After all, speech is a difficult thing.”
“But it talks all the time.”
James sighed. “It only repeats commands it finds important. That’s different from thinking up words to represent thoughts. And learning a command is no big deal, dogs do it all the time, but they don’t have a clue as to what were saying in a normal conversation.”
Herb frowned, “Well, I guess I can add more neural chips. I still have room for nine more.”
“That would probably help, but you might also consider more computers also. More memory and some raw computational power to operate the more fundamental neural networks might help considerably.”
“Shit, I can’t be out buying Crays with thousands of processors!”
“You don’t have to. You’re not trying to simulate an organic intelligence. This brain is evolving to work in a different way, one that is compatible with the hardware provided. But still, the more the merrier.”
Herb thought for a while. He had already spent about half his money on the robot, but the payoffs had been enormous. Already he could fetch at least a million for the program, but with a speaking robot, when it was time to sell, hell he could get ten million. “Could you make the changes needed for the additional hardware if I get some?” Herb asked.
“I think I can figure it out.” James was confident he could make any changes required, as long as it was not too different from what Matt already had programmed.
“Okay, I’ll think about it. That will be all for tonight. I’ll give you a call if I need more help,” Herb said wanting to get rid of James.
Herb wrote James a check and waited until James was gone before turning on the program. The robot came to life looked at itself for a while and started to go about its duties vacuuming. It must have been getting use to body changes, Herb thought, but knew it would be a while before the robot started to use its new arms so he let it do whatever it wanted that night, which seemed to be just to watch television.
That morning Herb noticed the robot was still watching television. A real television junkie, he thought, just like a human child. James had said the mind worked differently than a human mind, but it seemed to behaving the same. He told it to vacuum the house as he walked out the door.
The next afternoon he caved in and bought more computer hardware. He had to use a check since he had maxed out his credit cards with the new robotic arms. The five new Unix workstation computers were in an incredibly small chassis and could easily be stacked on top of each other. Each one had sixty-four gigabytes of memory and a two terabyte hard drive. These were major crunching machines and had cost him half of what he still had as far as personal finances.
He arrived home in time to see the robot extract itself from a wall outlet and was astonished. It had plugged itself in for days, but this time it was using one of its new arms! Apparently it had learned to use them and found them to be more advantageous than the old arm.
He watched the robot move to reposition itself in front of the television. He dumped all his laundry all over the bedroom and hallway floor. “Turn off the television and pick up the laundry,” he told the robot. He hoped it would keep the robot occupied for an hour. It trudged forward, turned off the television and using all three arms collected the laundry closest to it and headed for the bedroom. By the time Herb had carried all the computers into the house, all the laundry was picked up and in the laundry basket. Herb was surprised by the cold calm efficiency the task had been carried out. The robot then moved beside a wall outlet on the other side of the room and plugged itself in. It was the first time he had seen it use any outlet other than the one he had first taught it to use.
He got on the internet and ordered nine more neural network chips, using a debit card. He excitedly set up the computers and they made a nice “tower of power” he thought. He quickly got to work networking them together with a new router. As before, Herb had a peripheral switch box that allowed one keyboard, monitor and mouse to be used for all five of the new machines. This way he only had to buy one monitor, which was the cheapest he could find. He also installed a compiler on the new machines as he thought that might be needed.
He called James right away to get the new computers operational as soon as possible. He figured it was going to take a week and much of the rest of his funds to get the new computers running. Luckily James was available and could come over right away.
James arrived with his usual promptness. He had just been there three days earlier to add the new arms to the software and had suggested more computing hardware. It was a bit surprising that Herb was willing to spend the extra money for the nice workstations. Perhaps he thought, Herb had more funds available than was apparent.
“Well, what do you think?” Herb asked after James saw the new computers.
“Quite impressive. What prompted you to buy the more expensive computers?”
“Well, they’re much cheaper now and I wanted to make sure I was getting the most bang for the buck. They’re all dual twelve-core.”
Indeed they are James thought. “These would easily triple the computing power of the other six machines.”
“I already installed the compiler on the new machines.” Herb said, hoping to move things along.
“I don’t think that’s needed. We only need the one compiler since we only have one program and one genetic algorithm. We simply copy the program to the other computers after the compilation, just like with the other five PC computers.”
“Oh, it wouldn’t help to have more than one computer doing the compilation?” Herb asked.
“I don’t think so,” James said as he looked at Herb. “One problem is to keep the computer mind from dividing and forming a split personality. All the computers must work for a common goal and not duplicate the work of each other. That seems to be a main thing the original programmer kept in mind when he wrote this program.”
Herb did not flinch at the mention of the previous owner. “Yeah. So, do you think you can get the new computers working?”
“Probably. It may not take too long,” James replied and he soon found that he was right, only having to modify the expert system to include the new computers in its distribution of neural networks, leaving it up to the mysterious genetic algorithm to put the new hardware to use in later versions of the program. It occurred to him just how robust the program was, resilient to just about any change he made. The genetic algorithm took what it was given and would slowly evolve to use, modify or reject his offerings. He thoughtfully pondered the intense neural networks that had already been created and would continue to grow as he browsed the inner workings of the program.
Data was fed to the computers, processed and shared among other computers, reprocessed and acted upon, then reprocessed, again and again in light of new incoming data. All the computers would be working full time crunching data, sharing data and reprocessing it in some sort of mysterious algorithm that was far too complicated to understand. With each passing day, hundreds of new variations of neural networks were being tried and tested, kept or rejected. James realized that within these eleven rather ordinary computers, a brain was taking shape that would have even amazed Matt Krag.
James looked at the code far longer than it required to add new CPUs to the computer mind. Eventually he said, “Okay, the changes are made. It may take a few hours before the new computers are up and running.”
“What already?” Herb exclaimed.
James winced, “I think so. The program is fundamentally already designed to run in multiple machines. I just needed to make a few adjustments in the expert system rules. I think that is all the program will need to begin using the new computers.”
“Were those adjustments something I could have done?” Herb asked testily.
“I don’t know, could you?” James replied sarcastically. “Do you want to review the changes?”
“Yeah. Let me see what you did,” Herb said as he moved closer to the monitor.
James led him through the changes and it became clear to Herb that even though the changes were small, knowing just what to change and how to change it would have been difficult.
Herb puffed, “Okay. Let’s make sure you didn’t break anything.”
“Seems fine to me,” James replied.
Herb looked at the new hardware, then turned around, looked at the robot that was still on charge looking back at him. Herb then realized the program had never stopped running, all the computers were attached to the network and the changes made without ever shutting off the program. Herb’s imagination got the better of him and suddenly the robot seemed awfully quiet and mysterious. “Go watch television,” Herb told it and it obediently unplugged itself, moved over to in front of the television and turned it on.
Herb turned back to James and said, “I’ve seen enough. I’ll call you if I need more help.”
“Fine,” James said, “I think that was about four hours of work.”
Herb wrote the check and as he did so James said, “Be careful. You know, neural networks tend to just start memorizing rather than learning if they get too many nodes.”
“I know that,” Herb snapped, handing the check to James.
“Well, let me know if the new computers don’t come on line soon. They should start showing new processes running in the background.”
“I think I got it from here,” Herb said angrily as he closed the door behind James.
Herb watched, waited, and in time the new computers started to operate just as James said they would. They seemed to be doing something and occasionally some cryptic message of Matt’s would come up on the monitor for one of them stating that some neural network was running. The behavior of the robot did not change much, which he thought was disturbing.
Two days later the new neural chips he had ordered came in. Herb carefully examined the small cards that would fit in the motherboard bus. Their installation required the five new computers to be shut down, but curiosity filled him and he decided to do a little experiment. He spread laundry and trash all over the living room and then told the robot to pick it up. As it went about its chores, he turned off the first PC, noting that the robot paused, but continued to operate. He then turned off the second PC and the robot started to take much longer to pick up the particular piece of clothing it was working on. When the third PC was turned off the robot moved to the nearest wall outlet and tried to charge itself, but could not operate its hand to grasp the power cord. Herb told it to go to the kitchen, which it started to do when he turned off the fourth computer. The robot quickly swerved into a wall, but tried to correct itself and continue to the kitchen. Herb told it to go to the bedroom, but it continued on to the kitchen. He turned off the fifth PC and the robot stopped, but its cameras continued to move around. It was probably blind Herb thought. Herb left the computer there as he opened the five computer cases and slipped the nine new neural chips into place. All five of the original PC’s now were fully loaded with three neural chips apiece. He replaced the covers and then started to turn on the PC’s one at a time. The robot did not change position or react as at computers came on line.
“Shit,” Herb said to nobody. “God damn shit!” He sat down and wondered what was wrong, a bad feeling spreading through his body, making him shiver. He obviously did something bad. “Watch television,” he commanded the little robot. It did not move. Herb started to panic. “Christ, what did I do?” he said to himself. He walked quickly over and spoke clear and slowly to the robot, “Go charge.” Again no response, but the cameras were still moving back and forth. Maybe he damaged something, and he went back and examined the PC’s and all the connectors. The implications of what he had just done began to hit him, all he had worked for was suddenly gone.
He felt light headed, the room began to swirl around him as he went into a mild shock. There was a grind of many hard drives going. He steadied himself to see the robot lurch forward a few feet and stopped. Herb got down on his hands and knees and said into the speaker, “Go charge,” and to his immense relief the robot moved to the nearest outlet and did just that. He closed his eyes tightly and mentally swore to whoever may be listening that he would not do something that stupid again.
After he had calmed down and had verified the robot was still operational, he used the notes he had made about the installation of neural chips to make the appropriate changes to the expert system. He then recompiled the expert system library and nervously waited for something to break.
The days wore on, but the robot still did not speak. Herb taught it to wash the kitchen and bathroom floors with a rag, then how to wash the walls as well. It later learned how to dust furniture and vacuum the couch and other chairs. Straightening out the blankets on his bed came next and still he could not make it speak. It spent the bulk of the days and nights watching television, which seemed to be its favorite thing to do. In fact it was the only thing it would do without being asked. Herb often wondered if the robot could understand what it heard from the television. Probably not much he figured, it was just a bunch of images and sounds to occupy the mind.
Herb was near broke and needed to either sell the robot or pick up an investor and start developing and marketing a product. Even with the mind in its current state, he figured with a nicely designed robot body it could sell for tens of thousands of dollars each. Of course carrying around eleven computers was a bit bulky, but he could probably get by with a single computer, if it had enough processors and memory in it. Heck it might even be able to carry all the computing it needed internally. But those changes would have to wait for some other time—right now he had to figure out how to market his baby.
He had yet to take it outside, since he did not want anyone to see it and the radio network link had limited range. But still, it would be good to see how it performed outside, it would an important marketing feature. He decided to try that night.
By the time midnight rolled around, Herb figured the robot was ready for its first outdoor excursion. He had had already disconnected the robot’s speaker so it would not make any sounds, taking the time to solder in a small switch so the speaker could easily be turned off at any time. He turned off all the lights and opened the back door, which was out towards the alley, and walked out to survey the scene—nobody was in sight. He slowly walked down the alley about thirty meters in both directions, pausing now and then making sure all was quiet, not even a dog barked. He excitedly went back to his small house to begin the covert operation.
There was a single step from out his door to ground level, which he lifted the heavy buggy over, it was heavier than he thought. He left the robot and found an old piece of plywood that had been stored around by the side of the house he could use to get it back inside.
Looking around, he saw that there were many new things for the robot to learn in the alley. He would first teach it about the hazards of edges, steps, curbs and other obstacles to be avoided.
He would have to whisper the commands, especially while outside and wished he had thought of that sooner so he could have practiced it. He bent low and said quietly, “Turn right.” The robot turned on both its lights and turned right. “Stop!” He had forgotten about the lights. Of course the robot would want to use them, but the way they constantly swung back and forth it would have been hard for someone to miss if they were looking toward the robot. Herb reached down and quickly removed the bulbs. “Forward slow. Stop. Turn left. Stop.”
He had the robot traveling down a brick walkway, but he did not think it was learning anything. It was probably blind due to the low light conditions and he really wanted to test its ability to go over rough terrain. He directed the robot off the walkway and onto a grassy area. The grassy area was not smooth, but full of small undulations and had areas where the grass grew thicker and thinner, the robot had trouble maintaining a constant speed. At one point Herb had to help it out of a small hole one of the front wheels had fallen into. The gravel parking area and alley were better, but crossing the five-centimeter high edge of the brick walkway was difficult. The robot at first stopped as soon as it hit the edge, thinking it was an obstacle to avoid. With repeated ‘forward’ commands given, it continued to try, but eventually Herb had to help it up the edge. It went down the other side no problem. Herb then had it slowly roll down the alley while he placed various sized pebbles in its path so it would run over them. Eventually the robot started to avoid them indicating it could see to some extent. Herb had it follow him down the alley thirty meters then back onto the brick walkway, up the plywood ramp and safely into the house.
Herb put the plywood back behind the house and went inside. The test had not gone well, it was obvious that it could not go outside without supervision—it needed a better transportation, legs, but how? He could not afford them and they would have to be specially built. Decent robot legs did not exist on the open market. Researchers always made their own, a long and expensive process that he was familiar with, since it was common in the robotics lab at the university. In fact just recently he had assisted as an advisor in building the legs to a large project involving a handful of graduate students. Those six legs would have been the right size for his robot, but they used slow electric motors. Still they would be sufficient to prove to any buyer that the robot could do outdoor jobs. Herb could envision a team of robots trimming bushes, mowing the lawn and painting. This was big bucks, all he needed were legs to prove it. Damn—if only he had seen this coming a month ago. He did, he reminded himself, but he had opted for larger wheels instead.
He had the dream robot and those clowns back at school were working with remote controlled junk. It was his robot that was going to change the world, not theirs.
The next day Herb went to one of the robotic laboratory rooms he seldom visited to have a good close look at the large six legged robot being constructed there. He punched in the combination to the high security lock and entered the room. Julie Chase, one of the graduate students, was looking over a squat yellow spider-like robot trying to figure out how to mount yet another circuit board in its belly. Herb looked at Julie’s slim figure, noting her attractiveness, as he always did. He also looked at the robot, Maximus, a prototype robot being constructed as a part of a large grant from NASA. Eventually a similar robot, or a robot with features tested on Maximus, might one day walk on Mars.
Julie said, “Oh, Hi,” when she turned to see who had entered the room. She knew Herb as a teaching assistant she had a year ago.
“Hi,” Herb said. “I just stopped by to see how Maximus was doing. I see you’re still working on that image process card.”
“Yeah, it’s the third one we’ve tried and they keep getting bigger.”
Herb looked carefully at the six thick legs, recalling the details of their plate metal construction, the imbedded motors and sensors. It would cost at least ten thousand dollars for a set of legs like those on Maximus. He took particular note of how they were mounted. Piece of cake, he thought, they could be mounted in a day. It would take the last of his money to pay for James to make the software changes, then he could train the robot to trim some bushes somewhere and that would be that. He could even return the legs before selling the robot, or as soon as he could afford new ones.
“Is it on schedule?” Herb casually asked Julie as he continued to examine the bright yellow robot.
“Oh, he’s behind schedule as expected, but he’ll get there. Things are starting to come together.”
Herb looked at the wires coming from the legs. Standard stuff, TTL voltage and the main power to the pistons and motors were twelve volts. The sensor wires all went into a small analog to digital card then to a small computer via USB port. The computer, sometimes called a ‘PC on a stick’, consisted of only a few chips, but was a complete operational PC, which even contained monitor and keyboard connections. There were several of the miniature computers in Maximus and they all were connected with a simple twisted pair Ethernet line. Like all the robots in the laboratory, Maximus looked nice and tidy compared with his robot. Perhaps with new legs, his robot would look a lot better too.
“Great,” he said in reply to Julie’s comment, although he was not really paying attention to her, he was studying the robots legs. When he saw what he wanted to see he said, “Well, I gotta get going, see you later,” and made his hasty departure.
Herb sat at home watching the robot watch television while on charge. It had spent the last two hours going through some difficult tasks, such as making his bed, and it was now soaking in an old black and white cowboy movie.
Herb knew the time was up, he was out of money. He had to make a move, get funding or sell out. Getting funding meant selling a percentage of the robot to an investor. James Covey might be willing to finance the robot, but he found the thought of James as a partner to be repulsive.
There were always the large companies he could contact, such as IBM or US Robotics, but they would want to buy the entire robot out right. What he really wanted was an investor to first put legs on it then to clean up the body and the computers and make a marketable product. If he had a hundred thousand dollars he could make a robot that he could sell for millions.
However, his income from his research job at the university barely covered his living expenses. He had nothing to sell, he rented the house and his parents had no extra money, besides, he did not really get along with them anyway. His only real asset was the program and the robot he already had created. If he could sell the robot the way it was, then start over with a better robot and more compact computers, then sell it for even more, he could keep the company for himself. He would not sell the program code, only the latest version of the neural networks. There would be no upgrading it or adding on new hardware. But only an end user, not a manufacturer would buy it. He would have to make it a more deliverable product then he could sell one unit at a time, complete systems, not just pieces of the technology.
No matter how he contemplated it, he needed legs, not stolen ones, but legs that he could show and market. He needed to get money from an early sale then things would really be rolling.
Perhaps an advance payment from the first buyer could buy the new legs. He would just have to explain that the legs are coming, but he needed some money up front to buy them. He would need to prove that it could use legs. It all came down to one option—he needed to ‘borrow’ a set for a while.
It was late Friday night around eleven and Herb was sweating. He had three of the legs removed from Maximus. He was working as fast as he could remove the hex-head bolts, but it was difficult with the latex gloves. There were twenty bolts for each leg. He had already removed the six small analog-to-digital converters, he knew those would be needed. He also took the PC cards. His mind raced about what he was doing, oscillating between ‘This is crazy,’ and ‘It’s going to work—victory belongs to the bold.’ Another leg was off, just two left. Someone walked by down the hallway, the sound of footsteps came closer then passed on by. Did they notice the lights were on? He wiped his sweat and started on the next leg. Ten minutes later the six legs were sitting on the floor, all the electronics still attached to them by bundles of cables. All together they weighed about fifty kilos he figured. He could carry them all at once, but it would be difficult. He found a roll of duct tape and started to tape all the legs together into a bundle. Again footsteps, close to the door, he froze and waited, it seemed like the steps paused at the door, but continued down the hall. He was sweating heavily. The bundle was not as heavy has he thought, as he pulled out an old blanket he had brought with him and wrapped the legs in it, applying more duct tape.
When at last he was ready to leave, he hefted the legs up and carried them to the door. He turned out the lights and slowly opened the door and peeked out, nobody was there, but it was twenty meters to the stairwell. He moved rapidly and a minute later he was on the first floor. He started to open the door to leave the stairwell, but heard footsteps and froze again. This time there seemed to be urgency with the steps. Whoever it was, he could tell they entered the elevator. Was it a cop? He did not know, probably not he figured, he was just getting paranoid he told himself.
He opened the door and looked around, it was clear. He walked fast out the back door of the building where the light was poor and his car was parallel parked nearby.
Shit, he nearly said as he spied a police car parked over by the end of the building. It must have been a cop in the elevator, he thought. He could still make it, the cop up stairs would never find him in time. It was thirty meters to where his car was parked, he walked as fast as he could. He opened the door and the dome light went on. ‘Shit’ he whispered. He heaved the heavy mass in as far as he could towards the passenger seat. He was getting tired and the package only made it half way. He struggled to get it moved over the rest of the way, it hung on something and would not move.
He looked up to see a police officer walking rapidly towards him from the far end of the building. Shit, shit, shit, he swore and just got in the car, having to sit on the part of the legs that extended over the driver’s seat. There were probably two of them, one upstairs and this one outside the building. The cop was a good fifty meters from his car, he could still make it. He had to.
“Stop! Don’t start your car,” the cop yelled as he began to run towards him.
Herb’s mind blazed with fear, he started the engine and put the car in gear and raced down the street.
He knew the streets fairly well and there was a good chance the cop did not get his license number. He headed for a residential area where he could get some distance between him and campus. He knew the campus police would have radioed the city police, who would be heading to the area.
Traffic, damn! He should have picked Sunday night for this. There was no sign of pursuit, but he could hear sirens far behind him. He turned north onto a large business street. He was doing well, he could not hear the sirens anymore, they were too far away or they had been turned off. He needed to get further from campus then get the car back to his house where he could cover it with sheets, he did not have a garage. Damn he should have thought about these things before hand, he should have removed or altered the license plates.
Something caught his eye. Lights, in the review mirror, a cop had just pulled up behind him. “Shit, shit, shit,” Herb said as he floored the accelerator pedal, his mind racing with thoughts, how can he out run a police car? The police car turned on its siren. Damn. He must have his plate number by now. Herb’s mind was a whirl with adrenaline. Maybe they don’t have his plate number? He continued to accelerate. He had to lose them, but he could not out run them—he had to do something they wouldn’t!
A streetlight was coming up ahead his speedometer read ninety as he sped by other cars. The light was a stale yellow and Herb, on the verge of braking thought that maybe the cop will not run the light and so he sped on towards the intersection as the light turned red.
A pickup truck appeared from nowhere and as Herb flew into the intersection, he saw that he was heading right for a collision with the front of the truck. Herb found himself calmly contemplating the scene weighing his options. He swerved to the left and the pickup slammed on its brakes. He managed to miss the truck, but was now heading for a parking lot on the corner. He tried to correct, but the car was moving too fast, it was too late. His car hit the curb and flew into the air, while slowly rotating, and landed on its wheels, but sideways. Cement blocks in the parking lot tripped the car and it rolled for seventy meters down the empty parking lot before coming to a rest.
James had been keeping tabs on Herb from the shadows behind Herb’s house, where he could look in at the on-goings from time to time. He had nearly been caught when Herb retrieved an old piece of plywood that had been beside him. Days earlier, only a few soft steps, crouching down and staying perfectly still had kept Herb from noticing him.
He was watching once again when Herb left, all dressed in dark clothing. It seemed all wrong, clearly Herb was doing something unusual, possibly illegal. If so knowledge was power and he could benefit from knowing what Herb secret life was about. He decided to follow. It was not clear what Herb wanted in the robotics lab, but most likely it was to pinch something.
He had informed the campus police that he suspected there was an intruder in the robotics laboratory and now James was acting quickly, carrying computers and putting them in his back seat of his red Ford Expedition, which would be able to carry it all, but it would be tight. The robot was already in the back, he had done that first.
It had been easy to get into Herb’s house since the back door was unlocked. Now, like Herb, James was wearing latex gloves. He knew the police would be here soon, regardless of the outcome of Herb’s flight, of which he had witnessed the beginnings. Lastly he grabbed a bunch of power and network cables then got in the car and drove down the alley. Once on the street a police car passed him and turned down the street heading towards the front of Herb’s house. That was close he thought, as he slowly drove away, trying to calm his nerves that were ready to jump out of his body.
He figured that there were two scenarios, the first scenario was that Herb got away and would find his apartment robbed and would instantly suspect him. He could simply tell Herb that he was safeguarding the robot in case he had gotten caught. The second scenario was that Herb got caught, which was what James really wanted. Then when Herb did finally get out of jail, James could say he was keeping it away from the cops and how he had kept the program and robot from finding its way to some insurance company’s auction block.
In either case, James now had the time to download several terabytes of valuable software code and neural networks. Since he knew Herb had stolen the program to begin with, along with six of the computers, all Herb could do was complain. If Herb threatened him with the law, he could just remind him of his old friend, Matt Krag. He grinned to himself—this was hardball.
James took the robot system and hurried to a small sleazy motel, the kind that did not ask questions, checking into a room in back, out of view of everything. He wasted no time in unloading his Expedition. The robot was last and the most difficult. He was able to lift its rear and let it roll on the two front wheels. He then drove the expedition home and picked up a disk writer and a couple packs of blank high-capacity disks. Once back at the motel he scanned the area for police. He had given a fake name and license plate number to the motel attendant, who James figured was used to that. He parked in a parking lot across the street, which was to an all night adult shop that had plenty of dark shadowy places.
He walked back to the hotel and set up the computers, they all seemed to run. He did not start the program, instead he busied himself making backups of everything—it took all night long.
Saturday morning arrived and James slept till ten then told the motel attendant he wanted the room for another day and paid for it. He didn’t know where Herb was, in jail or at home fuming about the missing robot. But he did know that he now had a treasure that had to be protected. He hung the do-not disturb sign on the motel door and took his two boxes of precious disks and drove to a large brushy undeveloped field on the outskirts of town. He walked into the field with the boxes of disks and an old blue plastic tarp he had in the truck. He did not stop and buy any nice bags or anything; he did not want to leave any kind of a trail. Wandering around in the field he finally settled on a spot that looked like the most out of the way place, but one that he could find his way back to. He looked for landmarks and made a note of them. He dug a shallow hole with his foot and some sticks, then wrapped the two boxes in the tarp. He buried the package in the shallow hole and put a few rock mounds a dozen feet away to complete the job.
He drove back into the city and went by Herb’s house, there were no police anywhere to be seen. James looked down the alley to see if Herb’s car was there, it wasn’t. He drove by his own house, nobody was there either and with relief, he headed for campus. Everything looked normal and he went to his own office. Nothing was new, a couple of co-workers were in the office, which was typical for a Saturday.
“Hey James, did you hear the news?” Ralph, another student, asked as soon as James entered the office.
“No. What news?’
“Herb’s in the hospital, all busted up. He tried to steal parts of the robotic lab’s Maximus robot and got in a wreak running from the cops.”
“What? Herb Dolgener?” James asked. He did not have to pretend to be surprised.
“Yeah, last night. He’s at the university hospital now according to Dillenger.” Dillenger was the professor who ran the laboratory where James and Ralph worked.
“Dillenger’s around?” James asked.
“He’s in his office I think.”
“What would Herb want with the Maximus project?” James prodded.
“Who knows? Maybe he was going to sell it?”
“I guess I’ll go talk to Dillenger.”
“If you find out something let me know,” Ralph said as James turned to leave.
Dillenger was in his office talking on the phone. He hung up shortly after seeing James outside his door.
“Have you heard?” the young professor started.
“About Herb? Ralph just told me. He tried to steal a robot from the robotics lab last night and wound up in the hospital.”
“Yeah pretty serious, they operated on him for hours last night to save his spleen. He might not make it.”
James composed himself then said, “Ralph said it was a car chase.”
“That’s what they say.”
“Any motive?”
“None. He dismantled part of the Maximus robot and was trying to steal parts, mainly just the legs, but perhaps that was just the first trip and he was going to come back for the rest.”
“Have you seen Maximus?”
“No, the Robotics Lab is all blocked off as a crime scene, can’t enter it. I found out this morning from Perry, he called me to let me know. Apparently the police called him right away.” James knew Doctor Jules Perry was Herb’s professor and also was in charge of the Robotics Lab. Dillenger continued, “He’s pretty shook up over the whole thing.”
“Hum, well I guess we’ll find out more when Herb gets better,” James said as he headed for the door.
“If he gets better,” Dillenger solemnly replied.
James took his leave and walked out in front of the building. The next building down contained the robotics lab. The building looked ominous, dangerous. He did not think anybody saw him on campus last night, but you can never be too sure. He fingered the motel key in his pocket and thought better of it, deciding to go back to the motel to see if the robot still worked.
He parked in a shopping center and walked a half-kilometer to the motel. It was the type of motel tourists or businessmen did not frequent. It got its business from the college crowd and they often did not even spend the whole night there. The do-not disturb sign was still out and the maid was making her rounds several doors down.
James entered his room and everything was as he had left a couple hours ago. He checked to make sure the curtains were closed tight, then he turned on all the computers and when he was satisfied all was working, he started the mind program.
The robot came to life rather suddenly and began looking around. James wondered what was happening when it suddenly came to life like that. Was it a slow process like waking or was it like being one place thinking one thing then suddenly being someplace else thinking something else? The robot turned its cameras in all directions spending some time looking at James. “Hello?” James said feeling happy that it was working.
The robot simply said “Hello,” in return a couple seconds later.
James was amazed it actually responded to his greetings with another greeting. He tried some more, “How are you doing?” The robot did not answer. “Are you ok?” Again there was no answer. “Well, I guess you’re okay,” he said after a few seconds passed.
James regarded the robot as it apparently returned the favor. Its arms were partly retracted out of the way and its cameras continued their sweep of its surroundings, it did not try to move. There was not much room in the small motel, but there was enough it could get around and there was even a television set. James decided to leave it alone and have a look at the code. There were a few things he had seen before in the expert system, which he thought he might want to modify—and now it looked like Herb was going to be out of the picture for a while.
He started to browse the expert system code and identified a couple things he could change. Most of the expert code was neural network rules that James could not fully understand. Whatever Matt was doing it seemed to work and he was not about to mess with something he did not understand.
After a while, the robot started to move around, apparently having lost its shyness. James watched it and noticed that it paused at the television. It was a different model then what it was used to, he wondered if it recognized it. The buggy passed a wall outlet, but did not stop, instead turned the corner and went partway into the small bathroom then backed out—the motel room was too small for it.
James thought of the things Herb had taught it to do such as wipe the floor and most impressive of all, to make a bed! Did Herb realize the intense mental capability it took to make a bed? He only saw bits of these activities, but what he did see were amazing. To make a bed you had to see what you were given and visualize what it should look like and make the proper adjustments. This required imagination. James did not think the robot had ever made a bed from scratch, but just to straighten the sheets and blankets was an incredible mental task.
The robot brain was much further along than anything else he had ever heard of, showing significant signs of true intelligence. It still had far fewer neurons than a human had or even a mouse, but it was more than just a simple computer program. The weird constantly changing genetic algorithm and the equally weird neural networks were forming intelligence with what it had to work with. Was it being entertained by the television like a child? He heard infants do not seem to be interested in television, yet the robot seemed in many ways much like an infant. It seemed the computer mind was developing differently and less predictably than a human mind, which should not be surprising, James mused—it was different.
When all was said and done, would the machine only have the intelligence it had now, or could it grow to be like a human, or grow indefinitely, limited only by the mental hardware it had to work with. A computer brain should be better than an organic brain, James thought. It can simulate neurons like an organic brain, but also has the capability to run normal programs, do math, make lists and tables and store images. It should have the best of both worlds, abstract thinking as well as lightning fast algorithmic computations. If it wanted to add one plus one, it could either pull the answer out of it neural network where the answer had been memorized or it could put it into a math routine to come up with the answer. When he contemplated it, the awesome threshold he was standing on was staggering.
The robot beside him was looking around. “Do you want to watch television?” he asked it. No response. “Do you want to charge yourself?” he asked. This time the robot scurried to the other side of the room where an unused wall outlet was and easily plugged itself in.
James wondered if it understood the question or just picked up on the key word ‘charge’. He did not think the robot really needed a charge, but he let it do what it wanted.
Returning his attention to the expert system code on the screen, making any serious modifications seemed daunting. He did change a threshold value he thought he understood to accommodate a much larger distributed brain than Matt was thinking of, but nothing else was obvious.
He continued to contemplate the expert system for hours before he decided what he was going to try to do. He would give the program the capability to make a list. Not just a simple list, but a complete map with as many nodes connected in any manner it wanted. The lists, limited to a tidy fifty megabytes, would reside on the hard drive. He started to write small utility programs to read, write and modify the map. They were standard technology, stuff an undergraduate would have written as a homework assignment, but the map would have to be controlled by the neural network and the genetic algorithm was going to have to make the connections, and it in turn was controlled by the expert system. Thus, after making routines to use and manipulate the map, he would need to modify the expert system rules to bring them into play. He barely got started it seemed before he noticed it was late in the afternoon. The buggy had barely moved from its charging spot. He was afraid it might start to lose capabilities if it did not practice them.
He called to it, “Come over here,” and it obediently unplugged itself and rolled over to him and stopped. “Do you want to watch television?” he asked it. There was no response. “Go turn on the television,” he said.
The robot rolled in front of the television and looked at it, at least it found the television. The controls were unusually old and had knobs instead of push buttons. After letting the robot study the television for a few seconds, James asked, “Do you need help?” The robot just looked at him. “Do you want me to show you how to turn on the television?” a pause then, “Do you want me to turn it on for you?” Again there was no response.
He did not know why it should answer him, after all, language was a difficult thing. He had seen all the code in Krag’s library to manipulate sentences and words, but still it was a daunting task for the program to learn to speak, regardless of all the instincts coded into the mind.
“I’ll turn it on for you,” James said as he got up. “See?” he said as he slowly grabbed the on-off knob and pulled. The television started to come on and he said, “Now the television is on.” He likewise adjusted the volume and the channel talking to the robot all the time. James figured that verbal communication between Herb and the robot had been sorely lacking, he intended not to make that mistake.
The robot quickly learned to change the channel and did so right away. There were not many channels so it spent a lot of time flipping through dead snow. However, it did seem to know when it was at a good channel and paused longer at them.
Monday morning James paid for another day at the motel and went to school as usual. He heard that the police barricade was down for the Robotics Lab so he decided to stroll over to see if there were any interesting stories being told. A note on the door indicated the combination had been changed and anyone needing the new combination could go to the department secretary for it, but he decided to just knock instead. The door was opened by a young man he recognized as one of his former students.
“Coming by to see the remains?” the man asked while letting him in.
“Sure, this is where all the action is, isn’t it?” he replied.
They walked over to what was left of Maximus, where Julie Chase was examining some of the remaining circuit boards. She looked up and smiled warmly, “Hi James.”
“Wow, makes you wonder, huh?” James said surveying the robot on the table that Julie was hovering over like a protective mother.
“Yeah, it was Herb Dolgener you know,” the young man said.
“So I heard. I also heard he was in the hospital.”
The man replied, “Intensive care, really bad. Julie and I went to see him this morning, but we weren’t allowed to go in his room. He’s under constant watch, they say he could check out any time. They said his face is all messed up.”
“Any idea why he did it?” James asked.
“Nope, none. Could be he was trying to sell them.”
“Do you know when you’ll get the parts back?”
Julie, looking up from her work, “Not for a while. The parts are still being held as evidence, but we hope to have them in a couple weeks. The police said a bunch of the cards are broken.”
“What cards?” James queried.
“Oh, the signal converters and the PC cards. He took the legs, as well as all the guts for them,” Julie explained.
“Just leg stuff?” James asked.
“Yup,” the young man answered, “As far as we can tell just the legs, which is weird considering all the expensive electronics equipment around here like oscilloscopes and power supplies, not to mention the computers. Seems like he didn’t take the most marketable things for the swap meet.”
“Who knows, maybe he had a buyer for legs?” James put in. “How’s this going to affect your schedule?” he added.
“Not too bad. We can easily replace the cards. We have other things to keep us occupied for a couple weeks. I don’t think it’ll be a real big deal,” Julie said in a sigh.
“Man I can hardly wait to hear his explanation,” the young man said.
“It should be good,” James responded. “Well, I gotta go. See you guys later.”
“Bye,” Julie said, and with that James left the lab thinking it would indeed be interesting to hear Herb’s explanation, he figured he already knew the real one.
The police never came to question James, neither at work nor at home where he spent most of his time. He had even stopped by at the hospital to talk with Herb’s parents, saying he was a friend of Herb’s and casually questioned them about Herb’s house. They said they had been to the house and had gotten out of the lease Herb had. They never mentioned anything about missing computers, so apparently Herb never told his parents about the computer program or the robot.
He left the robot alone in the motel except to check up on it every now and then. He just let it watch television, which it seemed to have no problem doing. He wondered what it was forgetting by not going through the training routines. The genetic algorithm was sure to eventually destroy unused neurons in favor of more needed ones. He tried to give it tasks to perform when he went by to check on it, such as movements and picking up trash on the floor. He even had it make the bed a few times, which took a long time and lots of assistance by demonstrations. It was not as good at it as he had thought it might be, perhaps it had forgotten something.
A week later Herb was still in a coma and James decided to take the robot home. The motel was eating up funds and the cramped room was not doing the robot any good. With Herb’s condition, James figured he was safe for a while. Even if Herb did recover, he could load the old version of the program into the computers and say he was just protecting it for him. Either way he was feeling much safer and decided to make a move.
The computers fit nicely along one wall of James’ bedroom in his apartment. It did not take long at all for the robot to learn how to navigate its new surroundings. In fact, it only took a minute.
He found himself working on the expert system code every night to employ the mapping system. It took a couple weeks before he decided his changes could be implemented.
As James saw it, much of what is called knowledge was nothing more than associations. And a good data mapping tool, which was nothing more than a computerized road map of facts, was an ideal place to store associations. A simple form of a data-map was an ordinary sequential list of things, like a shopping list. Beyond that were binary maps which might make some sort of tree of questions such as, ‘Is it brown, yes or no? If yes, then it is a bear’. A more complex map could have many possible directions to go at each question, and the directions could lead to anywhere in the tree.
These maps, if he could make them usable by the neural network or the genetic algorithm, could open up a whole new world of intelligence for the program. He did not know for sure just how to employ it, but he did have a plan. He set up the map to hold words, the neural network provided the words to store in the map and the same neural network could also read them. At first the map would grow or shrink randomly, since only random values from the neural network would be fed into the routines that created and destroyed the map. But with enough feedback, and the evolution provided by the genetic algorithm, James figured the neural network would learn to use the new data structure efficiently. He wrote test and examination routines and after some tests and minor modifications, he un-commented the expert system rules that would allow the genetic algorithm to create the new neural networks.
Ten minutes later the program had created its first knowledge map. He started a program to see what was in it, which was nothing. He started to examine his rules, made a modification, deleted the information tree and waited. Soon another tree was created with a larger number of bytes this time. James looked at the contents of the first node, “Note distract designs my are war her protect.” Garbage, it was full of garbage words, just a bunch of words strung together in meaningless sentences. It was exactly what James was hoping for.
With all the extra feedback into the speech network, he hoped the program could still know the old commands. He started the training program and the buggy performed perfectly, stopping, starting and turning. He added in new commands, ‘slow, slowly, quickly, hurry, now’. He knew the robot already knew ‘slow’, but he did not know about the others. He thought of other commands such as ‘make the bed’, visit various pieces of furniture in the apartment, ‘look out the window’ of which there was only one the robot could see out of.
James knew how Herb had been training the robot and decided to give it a try. First, he told the robot to turn off the television, which it promptly did. He then led it to the window by standing near it and saying, “Come here,” which the robot knew. A closed curtain covered the window beside him and he instructed the robot to roll right up in front of it. He then touched the curtain and said “Curtain.” He did this several times then changed his sentence to, “Move the curtain.” The robot did not act like it heard.
Again James said, “Move the curtain,” but this time James did it for the robot. He slowly said, “I am moving the curtain. I am moving the curtain aside. The curtain has moved.” After five minutes the robot quickly reached up, grabbed the curtain, moved it aside and released it. James was thrilled and congratulated the robot and pushed its reward button. In five minutes he had taught it to do something new. He repeated the command and the robot repeated the action and received its verbal and electrical reward. It took an additional half hour to teach the robot to hold the curtain open and he still had not covered the next stage, which was to look out the window. It was tedious work and required lots of patience, but to hold items for long periods of time, was probably new to the mind, he was breaking new ground.
Perhaps it would learn on its own to observe things outside, once it realized it could see things through the window. The robot seemed fascinated by television, perhaps it would see the window as a just a different and somewhat more boring television.
Tired by the training, James sat and watched the robot practice some of its tasks, including the new curtain maneuver. As James watched, he contemplated the future of the robotic brain, what it needed. Neurons, that is what his Robo-boy needed, more neurons.
It had worked wonders with what it currently possessed, which was quite substantial, but it needed more, lots more. He could put neural cards in the five computers that Herb had bought, but neurons cost money, big money. Eventually he would have to add in more computing power, but for now he figured he would hold off. In another couple months he would be graduating and, with a steady job, he would be able to continue upgrades, but for now it would have to make do with what it had.
James was in the process of finishing his doctorate dissertation in computer science, so could not spend much time with the computer brain living in his bedroom, but he did add some items he thought were needed and were simple to install. From an electronics catalog, he found a laser range finder that hooked to a laptop and two inclinometers. The tiny inclinometers James mounted to the robot buggy frame and could measure the front-to-back tilt and the side-to-side tilt of the buggy. The range finder he mounted on top of the top camera so it would always point in the same direction as the camera. All three of these devices just produced a simple voltage, which would normally be calibrated to meters or degrees, but James simply hooked the raw analog voltage signal right into three unused channels in the analog to digital converter. The modifications to the program’s expert system were simple, since the new signals hooked up the same way the battery voltage was. What the robot chose to do with the new sensors was up to the genetic algorithm and the neural networks.
The laser range finder he noted placed a faint red dot wherever it was pointing. He did not know how this was going to affect the vision received by the camera, but left it alone. The camera as always was usually in constant motion sweeping back and forth so the beam was rapidly crossing over near and far objects. The voltage must seem like random noise James thought and figured it to be likely that the robot brain would not be able to make sense of the new input for a long time, if ever.
He decided to redirect the robot’s training from household chores to pattern matching. In the hour or so he could spend with the robot each night, he worked simple children’s jigsaw puzzles and word-search games with it. Children’s flash cards and simple math problems were also part of the new nightly routine. The robot only observed, not showing any signs of either interest or boredom.
“Hi Julie,” James said entering the robotics lab. He was making a visit to casually ask about Herb’s progress and hear any new rumors, which had also become part of his daily routine, and often Julie was there. He always made it a point of striking up a conversation with her. It had been a month since Herb’s accident and he was still in the hospital in a coma, but his condition had stabilized. It looked like he was going to live, which annoyed James.
“Oh, hi,” Julie replied smiling at him. She always smiled and he found it easy to talk to her.
“I see Max is looking a bit more complete. It seems you have all the electronics completed now.”
“Yeah, I finished last night, all he needs now is three pairs of legs and he’ll be as good as new. The police are still saying we’ll get the legs in about a week. I wonder what they’re doing with them?”
“Probably stuck them on a robot cop, just waiting for some development to the riddle of why Herb wanted them in the first place. They’re hard evidence you know.”
“It’s been theorized that he was stealing them just as a joke, you know, a big, ‘who stole the legs?’ mystery.” Julie said. “I can hardly wait to ask him.”
Good, James thought, they don’t have a clue. If Herb ever regained consciousness, he would probably blurt out the whole story, not having anything to lose. Then it wouldn’t be long before the police would be knocking at his door. “How’s he doing? Have you heard?”
“No change. His parents are talking of moving him back to Chicago soon, if his condition doesn’t deteriorate.”
It would simplify things if Herb deteriorated to nothing, he thought, but that seemed unlikely. The more likely thing was that he would talk about the robot, which was supposed to be in the possession of his parents right now. One option was to be the first one to talk to Herb about the robot and tell him to keep quiet, but then how would Herb explain his theft attempt? It was not looking too good, James thought.
“Do you know him well?” Julie asked interrupting his train of thought. “You seem concerned.”
“I knew him a little bit. He was a student of mine for a semester a couple years ago and we often ran into each other, but we were never friends.”
“He didn’t seem to have many friends,” Julie remarked.
“Hum, well, I need to get back to work, I’ll see you later Julie,” James said as he turned to leave.
“Okay, stop by any time,” Julie said and he wondered if that was a flirtatious remark.
“Damn,” James said that evening looking at the eleven computers. It seemed like the only reasonable course would be to hide the computers and the robot. He would have to hide them so thoroughly they could survive an intensive police search. They would have to be removed completely. But to where? A storage unit rented with an alias name? A cave in the hills? And for how long, a month, a year? “Damn,” he repeated.
The next day he went to the old south side of town and found what appeared to be a rather run down storage facility, clearly a mom and pop operation. He went inside and inquired about the smallest unit they rented, which was a two by three meter unit. It went for twenty-five dollars a month. He used a fake name, address and phone to fill out the application, leaving the box for a driver’s license number blank. He was now known as ‘Lynn Johnson’, which he knew he should never put in writing. The lady did not really pay much attention to the form and he gave her sixty-five dollars cash for the deposit and rent for two months.
The next day he heard that Herb was starting to regain consciousness and would soon be leaving for Chicago. The police were probably going to try to question Herb before he left, James knew he was running out of time and decided to move the robot to the storage unit that evening. He was ready to leave his office at the university in the computer science building, when a knock sounded on his door. He opened the door to see a man in casual suit standing before him. Shit, James thought, looks like a police detective. He tried to calm himself and rehearse his story, that he did some programming work for Herb, but that was all.
“May I come in?” The man asked politely.
“Sure, what can I do for you?” James coolly replied, but panicking inside.
The man walked in and closed the door behind him. This did not look good James thought as he tried to remain calm.
“My name is Jake, I work for someone you might know, a Mister Ken Lindsay. Do you know the name?”
James thought the name sounded familiar, then it came to him, “He was an investor in Neural Robotics, wasn’t he?”
“That’s right. He helped finance doctor Humphrey’s startup company.”
James nervously offered Jake a seat and sat down himself. This did not look much better than if it were the police. It sounded like legal trouble, but perhaps there was no connection.
“My employer would like to meet with you, would you mind?” Jake asked while looking straight at him.
“What about?” James asked nervously.
“He simply wants to make a business proposition, nothing more.”
James bit his lip. Something was up. The man had said a lot, but not what he really wanted to know. He was being secretive. “When?”
“As soon as possible, say one hour from now?”
James looked around nervously as if checking his office for intruders, “Where?”
“Anywhere you want, but preferably someplace private.”
“How about here?” James proposed indicating the office with a wave of his arm.
“It would be better if it was someplace he would not be recognized. Do you know the park on Second Street just west of campus?”
“Sure.”
“Well there’s a park bench that is rarely used in the southwest corner. How does that sound?”
“That would be fine,” James replied as he tried to remember the park.
“Good,” Jake said as he rose to his feet. “One hour in the southwest corner of the park.”
“Right,” James said and stood as Jake opened the door.
“Have a nice day.”
James sat down and mused over this new mystery. What did this Ken Lindsay want with him? One obvious answer was the object he had invested in. But how did Lindsay know he had it? Perhaps he had spies, like that Jake guy, who seemed a bit creepy.
James drove to the park and waited in his car until just before the meeting time. He walked as casually as he could to the bench and sat down to wait, looking around at the surroundings, looking for places where there might be people spying on him. There were not many people in the park, just some bums at the other end. It was a pleasant day and after a while James started to forget why he was there, until someone sat down next to him. He looked over and did not recognize the man, probably in his late thirties, but considering the perfect suit was wealthy.
The man spoke easily, “Hello James, I’m Ken Lindsay. I’m glad you agreed to this meeting. I think it can be beneficial to the both of us.” Lindsay started out.
“Oh,” James said. “How do you know who I am?”
“I know quite a bit. I’ve been keeping tabs on you.”
Shit James thought, he did have spies! He’s probably going to threaten me with a lawsuit. Christ, James though, he could have men stealing the computers and robot right now, the meeting could be a diversionary tactic!
“Oh, don’t worry James, I’m here to help you with your problem.”
“What problem?” James asked as calmly as he could.
“Herb Dolgener is out of his coma now. He hasn’t talked yet, but who knows? You need a place to hide the robot,” Lindsay said while looking James in the eye.
James did not know what to say. Obviously Lindsay probably knew everything.
“Like I said, I’ve been keeping an eye on you, just as I did Herb Dolgener and Matt Krag. I’ve always been fascinated by robotics.”
The mention of Matt Krag meant Lindsay had been involved a lot. James wondered just how Herb came by the program, was Matt murdered? James decided not to ask about Matt and composed himself to ask, “What are you offering?”
“A partnership, the robot gets moved to an office I can set up for you and you can continue to develop the robot in secret, with my funding.”
“What do you get?” James queried.
“Fifty percent ownership.”
“And if I refuse?”
“You’re on your own and I might just add that you are in the hot seat. You never know what the police will come up with. And you know about anonymous tips.”
The man was a cool talker, no fear, no hesitation. James hissed, “I don’t think it would be too anonymous, you would get wrapped up in it as well.”
“Come now, let’s leave these damaging hypothetical situations and talk about the deal, I don’t want to be your boss, just a partner, otherwise I would have asked for fifty-one percent. What do you say?”
James looked away at the nearby residential street with a few cars on it. He could see Lindsay’s black car parked down the street with Jake standing nearby, trying to look uninterested in everything. He stood up and walked a few feet away, looking the other way towards the center of the park. It was indeed a nice sunny day. Apart from the transients at a distant picnic table there did not seem to be anyone else in the park. Kind of strange, such a nice park and a nice day, yet it was practically vacant. Lindsay’s offer was just what James did not need, but still Lindsay did have some leverage. A simple anonymous phone call and all would be up and James had nothing but hearsay as to Lindsay’s involvement, which was not much more than snooping around. All Lindsay could contribute to the partnership was money and more secure facilities. He could refuse the partnership, put the robot in the storage unit and ditch town and Lindsay after he graduated, but then Lindsay might follow him wherever he went. James had the feeling Lindsay would stop at nothing to get in on this project. If he really knew the extent of the robot’s capability, which was likely he did, he would never let go. Finally James thought he was ready and sat back down by Lindsay who was patiently waiting.
“Sixty-forty and I make all the technical decisions. It is to be kept completely confidential just between the two of us, unless we both agree to reveal it to specific others. Further, I want a guaranteed four-hundred thousand dollar a year budget for the project and an additional one hundred thousand dollar salary for myself. You provide all the facilities on top of the four hundred thousand a year. When the project is far enough along to be marketable we both make the market decisions and you receive forty percent of the profits, I get sixty, you front all the marketing costs.” When he was done, he just stopped and looked at Lindsay waiting for the reply.
Lindsay looked at James and carefully asked, “What do you see as the marketable qualities in the robot? Is that the long term goal, to make house hold cleaning robots to do vacuuming?”
James knew instantly by the tone of Lindsay’s voice that this was a loaded question. He looked at Lindsay for a long time then slowly said, “It’s possible there are other paths that could be followed.”
“Paths that Doug Humphrey never considered?” Lindsay suggested looking James in the eye.
“Yes,” James carefully replied.
“What are the chances?”
James looked away and pondered. “Perhaps not probable, but certainly possible,” he said after awhile still looking into the distance.
“Okay, we should not waste any more time. Let’s draw up a contract, we can do it right here and now if you wish. I have a laptop computer and a printer in the car.”
James did not say anything because he was not sure what to say. Apparently Lindsay agreed to his terms without dispute, but he was no expert at contracts and Lindsay probably saw them every day.
Lindsay continued, “Time is not something we have much of. We must move the system tonight. Remember, there is a thirty-day period before a contract is set. Till those thirty days are over, all I’ll provide is a secure working place, no money changes hands.”
James looked at Lindsay, who was now standing, and sighed, “Okay, let’s do it.”
It took James and Lindsay a half hour to draw up the contract, it was longer than he expected. There were many paragraphs about ownership and decisions. James was pleasantly surprised that Lindsay was easy with the terms. It occurred to him that he might have ulterior plans that would make the contract inconsequential, but he could not figure out what it would be. Well, he had a month to think about it he figured.
After the contract was signed Lindsay turned to James and said, “Jake will help you move the robot, we have two cars here. He can follow you to your apartment and help you retrieve the computer, he knows where to take it—I have a small office about three miles north of here that you can set up in. Indirectly I own the office building and there will be no one else there except you, so you should have good privacy. Be sure you leave your apartment looking like the robot was never there, ok?”
James did not like being treated like a kid, but simply said, “I can handle it.”
Turning to Jake, Lindsay said, “Follow James to his apartment and help him get set up in the office, let me know if there’s any problems.”
James and Lindsay said their goodbyes and they all proceeded to their cars. Jake followed James to his apartment and on the way James wondered how many times Jake had already been there.
The robot was there in the living room of James apartment watching television, just as it usually was. He greeted it as usual, “Hi, how are you doing?” As usual, the robot paid little attention to him. The expression on Jake’s face clearly indicated that he thought it was ridiculous to talk to the robot this way. James ignored the muscle man and spoke again to the robot, “We’re moving to a new home, Ok? Now I’m going to have to turn you off for this, but when you are turned on again you will be in your new home.” James walked over to the computers and started the shut down routine. As soon as everything was turned off, James started to unplug computers and Jake started to collect them in a pile.
As they worked, James asked, “How many times have you been here to my apartment?”
“About a dozen, never been inside though. Just came by enough to verify that the robot was still here and working.”
“How did you know it was ever here?”
“Just a guess, we noticed it missing from Herb Dolgener’s apartment shortly after his accident. It didn’t take long to figure out you had it, we knew you were working on the project with him.”
“How did you know we weren’t partners on the project?”
“Don’t know, you’ll have to ask Lindsay about that,” Jake replied with a shrug.
James figured Jake was not the only spy Lindsay had, but did not ask any more. The two men worked quickly and loaded the computers and the robot into the two cars. James rearranged his bedroom so it looked like nothing was missing.
The office was a single small one story inconspicuous building on a side street, just off a main business street. There was no business sign on it and the large windows were dark tinted glass. They drove around to the back of the building where there was an entrance and parked the cars. Jake pulled a set of keys out of his pocket and opened the back door then handed the keys to James. Jake flipped on the lights and they walked in, they were in a large storage room. Up a hallway towards the center of the building there were four offices, a small kitchen, restroom and a reception area up front.
“What business was here before?” James asked as they looked over the facilities.
“Don’t know,” Jake simply replied.
James thought it looked like it could have been an insurance office or something like that. He picked out one of the four offices and they brought in the table and then started on the computers. It took only five minutes to bring in all the computers and lastly the robot. When seeing there was nothing left for him to do, Jake quickly left the building leaving James alone.
James busied himself plugging in all the computers and when he was satisfied everything was in order, he turned on the computers and started the program running. The robot came to life and the cameras started to swivel back and forth across the new spacious surroundings.
James spoke to it, “Hello, were in a new home now. You can go look around if you like.”
The robot did not move. James sighed. There was no furniture in the place except the one folding table that he had taken with the computers from Herb’s. He wondered if the phones were hooked up, obviously the power was on. He went to the kitchen, tried the sink and found that the water was on. The refrigerator was turned off and the door propped open. He wondered how long the building had been vacant. Each of the four offices had a window with blinds, but not much of a view. The large windows in the reception area offered ample view of the parking area and the busy main street. It was not yet dark and the traffic was still pretty heavy.
James stood there looking out at the cars on the busy street and was lost in thought. It concerned him that Lindsay had somehow managed to impose himself. He seemed nice enough, but what was he really after? Probably the whole thing, he figured. Lindsay struck him as an aggressive businessman who was probably was used to playing tricky games to get what he wanted. He had already spied on both Herb and himself to keep tabs on the program’s location. And how did Lindsay know that he and Herb were not partners? Jake did not know, or at least wasn’t telling.
Then there was all that business about the long-term plans for the robot, of it becoming more than a servant. James had guessed Lindsay was referring to true intelligence some how. Ha, James thought, how do you define intelligence? That was the ability to think about things in the present and be able to contemplate the future. As far as he was concerned the neural network already had intelligence, just not much of it.
The familiar sound of the buggy’s motors sounded behind James bringing him out of his thoughts. He turned in time to see the buggy roll across the hall from one office into another. He watched as the buggy systematically examined each room including a closet along the hallway. Watching the buggy turn on lights and open doors on its own without any commands gave James a little thrill. He wondered what it was after, probably a television.
James said his goodbyes to the robot, telling it he would be back later, and went to an electronics store and bought a small television set with a full set of buttons in the front, being sure to pay for it with cash. He did not want to leave a paper trail. The television he hoped would help keep the robot’s mind sharp, since complete inactivity could result in the unused neural networks being rewired for some other purpose. James placed the television on the floor in an unused office and showed the robot how to turn it on and how to change channels and volume. It only took about ten minutes, the robot apparently had a knack for televisions.
The next day he used a pay phone on campus and called Lindsay at his office. After getting through a secretary, Lindsay gave James a direct number to his office.
“I need some items for the office,” James said.
“Where are you calling from?” Lindsay asked quickly.
“A pay phone.”
“Good. Remember the thirty-day wait. After thirty days the funding starts.”
“Yeah, but I need a couple things right away.”
“Like what?” Lindsay asked.
“Like phone service and cable. I already bought a small television to keep the robot occupied, but I would like it to have cable access.”
“I knew the robot watched television a lot, why do that?” Lindsay asked.
“Television keeps the mind busy. There’s a risk of it turning to mush if it is not used.” There was more to it than that, but James did not think Lindsay needed to know everything. He added, “Repetitive drills are not good. The robot will eventually just memorize the routine and forget how to think.”
“Oh,” Lindsay replied. “I guess I can get cable installed, the phones are already hooked up, you just need a phone or modem.”
“Where do all the utilities get billed to?” James asked.
“All the bills go to the legal owner, whose identity will be kept secret. But don’t worry, that individual knows the building is none of their business and will not come visiting. You will have to do your own house cleaning since there is no cleaning service for obvious reasons. Any other questions?”
“Who has the key’s to the building?”
“Just you and me,” Lindsay replied.
“One more thing,” James said, “How did you know Herb and I weren’t partners and that I needed a place to hide?”
“I didn’t, completely. It was just a guess,” Lindsay replied, but James wasn’t sure he was telling the truth.
“When do you think the TV cable can be installed? I need to be there when it happens.”
“I’ll call up the owner and have it arranged. I’ll be there tonight and let you known then.
James concluded the call, then went to the university in an attempt to get some of his work done. He decided to leave school early, thinking he could spend some time with the robot, while there was still plenty of daylight left, besides, his dissertation was going fine. On his way back to the office he bought a cheap phone. The robot was parked in front of the television and plugged into a nearby wall outlet. He asked it to turn off the television and follow him. The robot did as instructed and he led it to the large storage room that comprised the back of the building. The storage room had no windows and only a concrete floor, but being the largest room in the building, it had ample room to have the robot go through as many moves as he could think of. The robot turned left, right, then spun around, slowed down, faster, stopped. He continued to voice instruction after instruction while the robot danced before him, remembering its maneuvering commands. Next, he placed his key ring on the floor in front of the robot and commanded, “Pick up the keys.” He knew the computer had heard the words ‘pick up the’, but did not think the robot knew what ‘keys’ were and not too unexpectedly, did not pick up the keys. James knelt before the buggy and pointed to the keys and said, “Keys.” He then picked up the keys and shook them and again said, “Keys.” He put them on the floor, backed away some and repeated his earlier command, “Pick up the keys.” This time the buggy moved beside the keys and used its right arm to pick them up. Good, he thought. It still can learn, and fast! Perhaps the flash cards were doing some good after all.
He emptied the box that was filled with all the children’s puzzles and picture books while continuously talking to the robot as he usually did. He had taught the robot to hold the books and puzzles before and now he repeated those drills. The robot could hold books with its two side arms and he would turn the pages and point to things on each page. The older middle arm just had a blunt claw not capable of working with pages or puzzle pieces. The side arms looked like they might be able to work with pages, but with no sensitivity in the fingers, except a simple pressure sensor for each digit, they could not be proficient at it. He had experimented with laying down sheets of paper and having the robot pick them up as pieces of trash, but it never could and tended to ignore flat pieces of paper altogether.
James was teaching the robot to place the items in the box and remove them when he heard a click at the nearby back door. The door opened and Lindsay walked in. James looked at his watch, seven sharp. Ken Lindsay seemed to be as neat and tidy with his timing as he was with everything else.
“Hi,” Lindsay said as he took in the scene, smiling gently. “I see you’re up to puzzles.”
James stood up and greeted him. “Well, we just play with the pieces some, it can’t work the puzzles. I just taught it to empty and fill the box with the books and puzzles.”
“Well, that sounds like progress.”
“Yeah, but it’s not how I really want the robot to be trained. It’s slow, too human like. It seems like it should be able to absorb information quicker, more like a machine.”
“But it’s just neural networks.”
“The networks are only one aspect of its thinking capability. But, maybe the limited neural capacity might be holding it back. I notice it favors its right arm, it only uses the others when it has to. Perhaps by concentrating on one arm it saves neurons for other things.”
“Oh,” Lindsay said. “We can fix that soon. So, how’s it going? Are you getting situated, is the robot operating?”
“Everything is just fine. Any news with the cable installation?
“It’s all set. The cable man will be there at one o’clock Thursday.” He turned his attention downward and asked while fingering some of the wiring, “So, what’s its name?”
“I haven’t named it yet, nothing sounds right.”
Lindsay turned to the robot and said, “Well, little buddy, let me have a look at you.” He knelt down by the buggy and examined it. Much of it was still covered by the padding Herb had added to keep it from hurting itself if it turned over. He closely looked at the wiring, batteries, the laptop computer and the expansion chassis. The examination slightly perturbed James, but he knew he would have to work with the businessman, after all, he was going to be paying a half million a year for at least the next two years on the project. James started to point out the different features, the voltmeter, flashlights, laser distance finder and inclinometers. He discussed the arms and the three cameras. Lindsay did not seem impressed and James was wondering if it was Ken who would be backing out of the contract before the thirty days was up.
Lindsay finally stood and asked, “Well, what can it do?”
James shrugged and said, “Turn right,” and the buggy did as told turning ninety degrees to the right. “Turn left,” he commanded and the buggy did so.
Lindsay started to say something, but James stopped him and indicated he should be quiet. He spoke a series of commands, which made the robot move about the room then plugged itself into the wall on command and disconnected itself a moment later. Books were added to the box and removed. When told to, the robot turned out the lights, and the buggy’s two headlights came on. Next the television was turned on, channels changed, the toilet flushed and more charging.
Leaving the buggy on charge James indicated for Lindsay to follow him. They went to the reception area and he said, “It’s not accustomed to having multiple conversations in the room, I’m not sure how it would react. It might have difficulty in distinguishing commands from our conversation.”
Lindsay nodded in understanding, “Perhaps if you start out all your commands with a name it would help.”
“Possible, but I also don’t want it to become dependant on that either.”
“Can I try some commands?”
“Sure, it’ll ignore anything it doesn’t understand.”
“How are its batteries?”
“Not too bad, but I don’t think it has charged since I’ve been here this afternoon. I can look on the computer, but it always plugs itself in when the voltage drops too low.”
James led Lindsay to the computer room where he started a monitoring program on Matt’s original computer. The monitor showed the signals received from the various sensors on the robot, including the battery voltage. The voltage was high and James saw instantly that it was because the batteries were still on charge. He should put an ampere meter on the buggy he decided, to measure the current flowing to and from the batteries. He made a mental note and said to Lindsay, “Can’t tell while the charger is going.” He then walked to the doorway and said loudly, “Stop charging,” and went back to the monitor. The voltage dropped down and settled at ten point seven volts. “Not too bad. See what you can do with him.”
Lindsay walked to the office that the robot was in and said, “Come here.” The robot obeyed. Smiling, Lindsay gave it some turning instructions and had it move about the office like before. Lindsay proceeded to talk the robot through all the actions that James had. The computer monitor still showed the battery voltage and it was continuing to drop, James started to see some penalty points come up on the screen and knew the computer brain would try to plug into the wall soon. A few seconds later Lindsay walked in the office, “It stopped and plugged itself in to the wall.”
“I was expecting that. The voltage was dropping with all the activity. Next time I’ll try to remember to have the buggy charged up before you come. You can tell it to go watch television. I’ll put itself on charge in the television room.”
Lindsay went and said, “Go watch television,” and the robot unplugged itself, went to the television room, plugged itself in again then turned on the television and started to flip through the channels. Lindsay commented, “I see it had plugged itself in before turning on the television. It must have determined a priority on its own.”
“Probably.”
“Seems like it should have a name of some sort. How about ‘GoBot’ or ‘BugBot’?”
James though these sounded like marketing names, but did not say so. “I guess I could name it something,” he finally said in resignation, hating the idea of Lindsay naming his robot.
“You called it a buggy earlier, how about RoboBuggy, or RoboBug for short. That doesn’t sound too bad, Robobug,” Lindsay repeated. “I like that. Hey RoboBug, come here. Yeah, that sounds good,” he said smiling. “Perhaps just Robug, that’s even better, distinct and short. Robug. What do you think?”
James tried not to look disgusted and decided that no matter what Lindsay thought up, it would be something dumb. He could just go along with whatever him now and change it later. “Sounds ok to me, Robug it is,” he replied not being able to form the smile he was trying for.
“Well, it’s getting late,” Lindsay finally said. “I need to get some sleep. I’ll come by in a few days, ok?”
“Sounds fine,” James replied, noticing that it was already nearly nine o’clock.
That night while lying in bed, he though about Lindsay’s visit. He did not like his dependency on the businessman. He decided to form a plan.
James did not spend much time with the robot over the next month. He had to work on polishing his dissertation then studying for his defense. He only stayed with the robot an hour or so each day, which was just enough time to check on the computers and make sure the robot had not suddenly forgotten something critical. It was conceivable the genetic algorithm could come up with some program that would damage the hardware, but it seemed stable. Even though he did not know if the inclinometers or range finder were being used, he installed a current meter on the battery. A week before his defense, the thirty-day wait was over. Lindsay wrote James a check for eight thousand three hundred and thirty three dollars as the first ‘consulting’ payment. Lindsay also gave James a credit card with a four hundred thousand dollar credit. James thought it was awfully trusting of Lindsay and wasted no time in ordering ten neural network cards and a large uninterruptible power supply.
The required talk preceding the defense was standing room only. Nearly every graduate student in the computer science department attended. James milled about the room visiting with everyone as was customary. Julie Chase arrived early and, as soon as she saw him, she walked over to him. James broke out of his current conversation and met her halfway.
“Hi. So are you nervous?” Julie asked.
“Not really. I think I’m prepared, besides I’ve given the same talk before at the colloquium,” he replied.
“Oh, yeah, I was there.”
“So, have you heard anything about Herb lately?”
“Just that he woke up and will live. I guess he will be going through plenty of reconstructive surgery on his face.”
“Is he talking yet? Anything about why he was stealing Maximus’s legs?”
“Haven’t heard anything,” Julie replied. “Do you have any big party planned for after your defense?”
James did not, he had been reclusive lately. “No, I guess not,” James conceded.
“Oh, that’s too bad.”
James thought she was going to say more, but his professor came up and told him it was time. Julie simply said,” Good luck,” and withdrew to talk with someone else she knew from the robotics laboratory.
The talk went smooth and easy. It lasted an hour, but to James it flew by. Ken Lindsay, looking out of place in his immaculate suit and tie, appeared at the doorway, standing amongst the students there. By the time he finished his talk, Ken had left. James defended his doctorate easily enough, his professors knew him to be a top student and knowledgeable in his field, his success was assured. When he was asked to leave the room, while the committee voted on his doctorate, he found nobody waiting in the hall for him. He felt a bit disappointed, he had somehow thought, or hoped, that maybe Julie would have stayed.
He only had to wait two minutes before the professors complimented him on an outstanding talk and told him he had passed, he was now a doctor. James and his principle advisor then went out for the ceremonial lunch at a favorite hangout for graduate students. A burger and fries type pub. While eating their lunches they chatted about the usual research topics. Eventually, the conversation turned to something different.
His professor asked, “Was that really Lindsay in the back? Are you going to continue working for him?”
“Yeah. I’ll be switching to full time for him.”
“So it’s working out well then.”
James shrugged, “For now. He seems like a nice enough guy.”
“Just what are you doing for him?”
“Oh, just working on some of his personal pet projects.”
“Robotics? Like Doug Humphrey’s Neural Robotics company?”
James hardly paused at all, “Naw, just some mundane database programs. What ever happened to Doug anyway?”
“Well, I think that after Lindsay stopped funding him, he kind of gave up on Neural Robotics. I hear he moved to another part of town. He never comes by the department anymore. Seems like he was kind of broke, just living on social security. How about you? Is Ken paying you well?”
“Yeah, I’m in the black, but eventually I’ll need to find a steady job, one with a retirement plan,” James said smiling.
Eventually they finished lunch and headed back to campus. James had already cleaned out his desk and so just said some good byes, took one last look at his office he had occupied for the last few years, and left.
He headed back to the office Ken Lindsay had provided, the robot was watching television with its good camera and looking out the window with its binocular cameras. It only briefly looked away from the television as James watched it.
He was feeling a bit nervous. One part of his life was finished and now for the first time in twenty-five years, he was not in school. As he silently watched the buggy, his spirits started to return. The curious robot continued to look out the window and James felt a tingle down his back. Amazing, he thought to himself. He waked down the hall to look at the tables of computers and wondered just how far this modest looking collection of hardware had traveled down the road to self-awareness.
He called the buggy and it diligently came. “I now have more time to spend with you. I just graduated for the last time, although you don’t have to call me Doctor Covey if you don’t want to.” James put some catalogs on the floor. “We need to buy you some more brains. We can pick out what we want from these catalogs.” He continued to talk to the buggy as he picked out a six-foot nineteen-inch computer rack, which was encased in plastic glass and came with its own cooling fans. Power supplies and a fast network switch came next. Going through other catalogs James selected ten rack-mounted computer blades, each with its own hard-drive array and enough slots for five neural network cards. He added in a few miscellaneous cables and he figured he had picked out about a hundred and fifty thousand dollars worth of equipment. He did not waste any time ordering it all and he still had nearly a hundred thousand dollars, which he used to buy neural network cards for the new computers.
“You spent it all?” Lindsay was asking in amazement four days later, while looking at the partially opened boxes scattered around the office room. He had stopped by for one of his periodic visits to check on any new progress.
“It’s a good start,” James replied in defense. “With the new computers, it should at least double and maybe triple the intelligence. This is what’s needed, not more body parts. It must learn, but first it must have the capability to learn. Being able to move things around is secondary.”
“But I thought you would keep some in reserve for new ideas or something.”
“It would just be a delay. I put its progress on the fast track, no mousing around.”
Ken sighed, “Okay, I guess you’re in charge of the technical aspects. How much of it has arrived so far?”
“I have the computers, neural chips and the switch box. The big rack has not yet arrived, but should be here tomorrow.”
“Just how much money do you have left?”
“About five thousand, which I’m going to spend on a tape backup system. I figure I can make periodic backups.”
“Good.”
The buggy was standing near by watching the two men, moving its cameras around as it always did.
“Does it ever stop moving those cameras back and forth?” Lindsay asked.
“Sometimes, when it’s studying something up close, but even then they still seem to move some. I have to keep plenty of lubricant on its bearings there.”
“Why does it do it, was that programmed?”
James shook his head, “Nothing it does is programmed. It learned to do it by itself, not long after getting the cameras I suspect. Its image processing routine is designed to process many near redundant images. It moves the cameras back and forth, in essence, to maximize the quality of the incoming images.”
“Hum, I think I understand,” Lindsay replied.
“Well, it’s only speculation, I don’t fully understand it myself. The program embraces learning through experimentation. That was the whole theme of Matt’s stick figure program and the genetic algorithm.”
“How’s it doing with the puzzles?”
“Not bad, it still can’t handle the pieces well, but it can now point to where the pieces go then I put them in for it. I’ll be getting more puzzles soon, and not just jigsaw puzzles, but some other styles as well.”
“Good, I think that would be excellent. What about speech? I know it sometimes says ‘hello’ in return to being spoken to, but has it said anything else?”
“It’ll occasionally say something. For instance, it has said ‘bye’ before departing to go plug into the wall outlet. Sometimes it repeats commands given to it. It used to do that more, but not so much now. It also occasionally says things it hears on the television.”
“Interesting,” Lindsay said and knelt down in front of the buggy. “Hello,” Lindsay said to the robot. No response. “Can you say ‘hello?” Again, there was no response. Lindsay stood up and sighed. “Well, can you show me how it works the puzzles?”
“Sure,” James said and led them to the large back room. There he selected one of the children’s puzzles that was lying near by and removed all the pieces from it. He handed the empty board to the buggy, which took it with its two side arms. James then picked up the pieces and one at a time held them out and said, “Where does this piece go?” The robot used its third arm to point to a specific spot on the board and James would place the piece in its proper position. It only took a minute and the eight pieces were in place revealing a cast of characters from a children’s television show. James praised the robot and named the characters shown in the puzzle one at a time while pointing to them.
“What do you do if it points in the wrong spot?” Lindsay asked.
“It doesn’t do that too much. If it does not know where it goes, it simply does not respond.”
“Sounds to me like it’s memorizing the puzzle.”
“Possibly, like I said, it needs harder puzzles, ones that it can’t memorize.”
“Where do you buy them?”
“Amazon.”
“You don’t have the internet here.”
“I do it at home. Having the internet here might be useful though.”
“We’ll see about that. It’s getting late, I had better get going,” and indicated towards the door.
“Okay, see you in a few days I guess,” James said. “Maybe the stuff will be here by the time you come by again.”
After Lindsay left, James continued to unpack the new computers, while the buggy watched.
A week later James had all the new hardware installed and the expert system modified to incorporate it. He also had moved all the neural networks from Matt Krag’s original computer, freeing it to do nothing but run the genetic algorithms. The program would have to become more disseminated somehow or else its size would be limited. It was easy to let the number of neural networks and the information maps grow indefinitely. But what James really wanted was the security of a network of distributed genetic algorithms, all acting together to form a single mind. James had formed the opinion that all advanced minds had different parts, and the only reason the parts worked together was because of connections, lots of connections. Neurons clumped to form larger clusters, which in turn clumped together. Each clump acted as a tiny brain with certain specialties. If enough paths connected two complete brains, they would form a single mind.
The problem with speech, James mused, is it is an enormously advanced feature. Animals would make sounds and could be trained to do some tricks on command, but to really talk was difficult. There are so many words to understand, and despite the grammar algorithm and dictionary built into the program, it was still a difficult abstract task. The only reason humans could do it at all was that so much of speech was hardwired into the brain. Now that he had more hardware, he decided to increase the speech processing sections of the brain. As usual, it was just a matter of some adjustments in the expert system to allow for larger networks if needed.
Two weeks after James modified the rules for the speech networks, he was working with the robot, playing with wooden toy blocks. As usual he was continuously talking to it, asking simple questions, ‘Which block is next?’, ‘This is a green block’, ‘What color is this?’ He had been at it for hours and was currently building a crude house structure, when he picked up a block and asked, “What color is this?” just as he had done numerous times in the last few weeks. He was about to say yellow, when the buggy clearly replied, “Yellow.”
He had noticed words coming more frequently from the buggy, but it had never answered a question before. He was stunned for a moment then quickly said “Good. Correct. This block is yellow.” He put down the block and picked up another block. “What color is this block?”
“Red,” was the simple reply.
“That is very good. Let us try another,” and he did. The robot identified the color to every block in the set. James then moved on to other objects in the room. It eventually dawned on him that the exercise was not boring it. One thing the robot possessed that a human did not, was an unlimited attention span. An hour later, he was having trouble finding things around the office that he had not already asked the color of, at least five times. Some were difficult and James had to correct the robot.
After a while, they were in the back room again with the toys. Getting tired of colors, he picked up a wooden cube. He held it up and asked, “What shape is this?”
The buggy said, “Green.”
“No, that is wrong. Its color is green. What shape is it?” James asked, speaking as clearly as he could manage. He knew the buggy had heard many shapes since he had always said them as they had played with them.
The buggy was silent so James replied to his own question, “It is a cube.”
Again he asked what the shape is and the buggy said, “Cube.”
He picked up a wooden cylinder and asked what shape it was. Again there was no response. “It is a cylinder. What shape is it?”
“Cylinder,” the buggy responded.
He asked what color it was, and the buggy answered correctly. James selected a book with shapes in it and they covered them all. Apparently shapes were not as easy as colors for the computer, but he was patient and was soon drawing trapezoids, octagons, isosceles triangles, and as many other shapes as he could think of, and the computer was naming them all.
He then asked about colors again and found the robot had not forgotten a thing. Perhaps it already knew them, it just did not vocalize them before.
James pulled out a chair and asked, “What is this?” James knew the buggy had heard it called a chair about a hundred times.
The buggy said, “Black,” which was a close approximation to its color.
“Its color is black, but what is it?”
The buggy quickly answered, “Chair.”
“That’s good, it is a chair. What is this?” James asked pointing to the table.
“Table,” it easily replied.
He was pleased that it could easily understand his arm and finger positions to indicate pointing. Soon he was again going through the office, pointing out various objects and asking what it was. Many things it already knew. A book, pencil, paper, trash can, window, blinds, door, light switch, wall outlet, toilet, sink.
As the night progressed, James taught the robot about jig saw puzzles, coffee cups, carpeting and connectors. Next he went through arm, elbow, wrist, hand, fingers, and other simple body parts. The robot learned the parts for James and for itself. It remembered everything. It was obvious it was having no trouble with nouns. He covered ‘up’, ‘down’, ‘left’, ‘right’, ‘forward’ and ‘backwards’.
Soon he was running out of things to teach the robot. He had gone through some of the pictures a few times before with the robot, but it had always remained quiet. Now the robot was answering him. He covered the whole book then held open a page and asked the robot to point to an ‘elephant’. It did so, ‘a house’, no problem, ‘a policeman’, again simple. James did the alphabet, both upper and lower case, followed by numbers, Greek letters, mathematical signs and various notations such as percent, semicolon, carat and quotes.
James examined the amount of memory being used and the number of neural networks. The system had grown, but not by much, indicating it was not learning that much new information, just refining the nouns. The difference was that now it was talking, making its intelligence more clearly visible.
James looked at his watch, it was coming up on four in the morning and he suddenly felt exhausted. He looked at the buggy and said, “It’s late and I have to go. Do you want to watch television?”
The buggy simply replied, “Yes.”
He left the computer alone and went home and collapsed, his mind reeling. The computer intelligence was developing well, and it was up to him to nurture and guide his child.
The next day, he stopped by a children’s toy store for more supplies on his way to the office. He arrived at the office at midday, with a sleeping bag and pillow. He did not waste any time before showing what he brought to the buggy, including a large oversized pencil, which he quickly taught the robot how to hold it with its central arm.
He started with trying to teach it to make a simple straight line. The concept of pressure and moving in a straight line was familiar to the robot, having learned these motor skills with Herb. Now it had to do it more finely, with greater control. The paper tore and the pencil needed sharpening occasionally, but eventually with lots of practice, examples and constant talking on James’s part, the robot drew a line on the paper. The crude sensors in the arm were a serious detriment and he thought he might have had better luck with one of the other arms, but he was making progress.
He gradually moved to complicated shapes and soon the robot was drawing them rapidly, but shakily. The arm just did not have the control it needed to make clean lines. Circles were difficult, but manageable. Shaky egg shapes gradually turned into shaky circles as the robot practiced. James was impressed with the shaky lines, the robotic mind knew it did not have to be perfect, it could work with approximations.
James left the robot drawing while he ran to the store to buy some crayons. When he got back, the robot had stopped drawing and was looking out a window. The robot greeted him with a, “Hello.” James responded in kind, and the two of them quickly got to work snapping crayons in two.
The robot required the use of a side arm to pick up and place a crayon in its middle claw. Even then, it could not handle the crayon well. He took another trip to the store and a fast food restaurant, this time buying a roll of duct tape and foam padding. Once again, when he arrived at the office the robot was at the window. James taped small bits of the foam around the simple claw of the middle arm, so it could squeeze hard enough to keep a good grip without damaging the writing instrument. With this simple addition, the robot could then learn to use the wax crayons and was soon drawing all manner of shapes, including the entire alphabet, each character on a separate sheet of paper.
James was pleased, the computer seemed to have taken a step in its understanding, being able to draw from memory. Perhaps it had already taken that cognitive step, but was just now using it. Numbers came next and the robot drew crude numbers with ease. It had some trouble with the Greek alphabet, so he provided examples and one by one, the robot sketched them out too. This was a good sign James thought, it had learned and been able to name all the Greek letters the previous day, but now it was having trouble. This was an important sign that the computer brain was not just memorizing images, but was instead remembering vague impressions.
James looked at the state of the neural networks, they were still growing at a moderate pace. It could be, he thought, that the genetic algorithm would not let the program grow too fast, which could lead to instability. At the present rate the program would max out the capacity of the hardware in a week or so, at which time it would probably start becoming more efficient to compensate, but what would the price be? It was conceivable that the program would start to sacrifice flexibility in favor of efficiency with specific tasks.
Returning to the buggy, James found it where he had left it, in front of a scattered array of partially drawn on paper. It had positioned itself near a wall outlet, which it had plugged into. James asked, “Are you plugged into the electrical outlet?”
The buggy replied, “Yes.”
“Where are you plugged in?” James asked.
The buggy said, “Electrical outlet.”
“Point to the outlet.”
The buggy used its favorite side arm to point to the outlet and left the arm in the pointing position.
James said, “You can lower your arm now,” and the buggy did so, moving it all the way to the ground.
“Do you like to watch television?”
“Yes,” was the reply after a brief pause.
James could not remember the computer ever giving a distinct opinion before, but he knew it always seemed to want to watch television. He had asked the same question a dozen times in the past, but this was the first time the robot had answered. “Do you know what a television show is?” After ten seconds with no response he repeated the question, but the buggy was silent. Perhaps it did not know what to say if it did not know what a television show was. He led the robot to the television and said, “Turn on the television.” The robot did as told. “Turn down the volume.” The robot turned it down all the way. The TV was showing a soap opera. “Do you know the name of this television show?” The robot was silent and he was feeling frustrated. “If you do not know what show it is, you should say you do not know. Do you know what show this is?”
Again nothing. “I think you should say, ‘No’. Say ‘no’.”
The robot easily said, “No,” indicating it was still thinking.
“Good,” James said with a sigh. “Say, I do not know.”
The robot did not respond and he said the four-word phrase six times then asked, “Say, I do not know.”
This time the robot repeated the words, “I do not know.”
“Good. Say it again.”
The robot repeated, “It again.”
He decided to try something else. He had the robot turn off the television and had it follow him to the back room. There he picked up a crayon and said, “What color is this?”
The robot said, “Red.”
“Good,” James replied and picked up a yellow crayon. “Is this crayon yellow?”
“Yes,” replied the robot.
“Good,” James remarked then picked up the yellow crayon and asked, “Is this crayon blue?”
The robot did not say anything, so James did, “No, this crayon is not blue, this crayon is yellow.” He went through the four other colors correctly making the robot say ‘yes’ to each question then came again to the yellow crayon again, “Is this crayon blue?”
Again no response and James did it all again. The result was the same for the third and fourth times. The fifth time he asked, “Is this crayon blue?”
The robot replied, “No, this crayon is yellow.”
“That is good,” he praised. “This crayon is not blue, it is yellow.”
James repeated the exercise for all the crayons, sometimes asking what color it was and sometimes asking if the color he specified was right or wrong. James enjoyed the session and felt the robot mind was learning a lot. He moved on to shapes when he was done with colors and it did not take long for the robot mind to catch on.
James wanted the robot to learn the response of ‘unknown’ or ‘I don’t know’, but was not sure just how to approach it. He scribbled a formless shape on a piece of paper then held it out and asked the robot, “What shape is this?”
The robot said, “No.”
“No. That is a bad answer. If you do not know the answer to a question then you should say ‘I do not know’.” James made it say ‘I do not know’, several times then asked about several other shapes then asked about the scribble again. It took several tries before the robot began saying, ‘I do not know’ when it came to naming the shape of the scribble, but he knew it was just learning the phrase. It was not making a sentence made of words.
James terminated the learning session and decided to look at the speech routines Matt had set up. He wished Matt was still around to look at his code again. He found where all the sounds from the microphones on the buggy were going into a decomposition routine, where individual words and sounds were being parsed. The words were piped to a dictionary and the results of that was synthesized and looped back into the network. All the data at all stages were piped into a neural network as defined by the expert system, and to his surprise, he saw an improvement. The genetic algorithm had already massively linked together the networks with plenty of feed back loop, but still he wanted to push it further and he modified the expert system so each data stream, the original sound, the words, the decomposed sounds, and the dictionary results, were all piped back into their own neural network and readily available to the genetic algorithm. He only changed the expert system, leaving the genetic algorithm free to modify the number of links and size of neural networks as it always did. It was actually a simpler system than before, offering more options for the genetic algorithm to bulk up the speech part of the brain. He knew it would make the changes slowly, but still he figured there would be some disruption in otherwise mature networks. When he was done, he wondered if he had made a big mistake. After all, the robot was learning, not at light speed, but why should he expect it to learn super fast?
James went through all the verbal exercises he could with the robot. He knew unused skills could disappear and with the new changes starting to occur, it was important to practice as many speech skills as possible. He started out with the nouns, asked yes or no questions, and went through movement commands. He sat in a chair to conserve energy, while the robot slaved away with question after question. He asked it draw the alphabet, identify pictures in the books and work puzzle after puzzle. He knew it would take a long time for the most radical of changes to take place, and by monitoring the creation of new neural networks he was able to see the robot’s brain grow.
James worked through the night, occasionally detecting slight modifications in the robot’s speech and occasionally watching it fail where it once knew something. He made it relearn things as soon as he noticed it had forgotten something, which it seemed to do frequently as the neural networks evolved. He kept it busy with the puzzles, the books, writing, answering questions, navigating around the office, naming everything, again and again. “What is this? Is this a chair? Go to the front room. Go to the back room. Turn around. Put yourself on charge. Draw a rectangle. Draw a circle with the red crayon. Make this shape with the toy triangle blocks. What channel is the television showing? Is the carpeting red? Is the light on? What character is this? Is this a gamma? Draw a two. Move backwards. Lift your right arm. Pick up this box. Open this cupboard. What color is this? Go to the table? Write the number six. Plug yourself in. What shape is this? Say ‘unknown’. Say ‘I do not know’. Work this puzzle. Draw a blue semicolon.” On and on it went through out the night and into the next morning. By ten in the morning, James figured that most of the revolutionary changes had been made. The robot was faring quite well—in fact, it had picked up a pronoun or two and was saying, “I do not know,” when it really did not know. James had eaten some snacks throughout the night so he let the computer watch television and went to one of the offices, and went to sleep on top of his sleeping bag.
James sleep for nearly twelve hours, until the sound and light of the television woke him. He slowly regained consciousness and realized that the television was right next to him, shining in his face. He further realized it was an odd sounding television and then realized it was not a television at all. It was the robot. It had opened the door to the office he was using as a bedroom, and was next to him shining its two flashlights on him and it was talking. James was now wide-awake.
The robot was saying, “The television is on, the crayons are in the front room, the carpet is blue, the light is off,” and numerous other things.
James just sat there and watched for a couple minutes then realized it might want to do all the questions again. Was that its idea of fun now? In lower life forms perhaps eating and mating are fun because that dominates their brains, in larger animals running and frolicking, playing at fighting might be fun due to the large amount of the brain involved in those functions. The robot used to want to watch television all the time, perhaps because that involved the largest part of the brain, specifically image processing. Now it wanted to talk and answer questions. Was this because a new part of the brain was now dominating? James asked the robot, “Do you want to watch television?”
The robot stopped its stream of remarks and answered, “No.”
“What do you want to do?”
“Alphabet,” the robot replied.
“You want to draw the alphabet?” James asked.
“Yes,” the robot responded.
“Okay, go draw the alphabet.”
The computer hesitated then wheeled the buggy away towards the back room where the paper and crayons were. James sat up still fully dressed and walked out of his room. There were papers and crayons all over the floor and writing on all of it, most of it was new writing he had not seen before. It was stretched from the front room where a receptionist would have been to the television room, and down the hall. The back room was a complete mess. Apparently the robot had kept itself busy and not with watching the television, which was still on. The robot was busily writing letters at random in any blank space it could find on the paper littering the floor. It seemed to have managed to pick up some of the paper to spread it around then held the sheets down with its side arms while writing with the middle arm.
He sat down and watched for a while, wondering what it had forgotten during the night. He started to ask the robot a series of simple questions. It only paused a few times, but performed well. James was pleased, it seemed to have retained nearly everything it knew and quickly picked up what little it had lost.
“What did you do all day?” James asked. The question could not be answered with a ‘yes’ or ‘no’, and the robot certainly should have known what it had done and be able to recall vague generalizations. After all, it needed to generalize to some extent just to do the simplest of things.
“I do not know,” was the robot’s answer, but James figured it should have been something like, ‘I don’t understand the question’.
“Do you understand the question?” he asked.
The robot repeated, “I do not know.”
He sighed at the response, there was still a tough battle ahead.
Starving, James left the robot by itself with instructions to watch more television, to ‘learn more about how to talk’ while he went to an all night fast greasy food restaurant. Afterwards he stopped by a store, stocked up on food supplies and went back to the office.
He spent some time cleaning the office, picking up the paper and stacking it while talking to the robot the whole time. “Now here’s a blue K, a bit bigger than that last one and not quite as good I think, oh and look here, a red T, W, B and three percent signs. The backside is blank. I’ll put this on the stack with the others.” It went on and on as James discussed each paper as he picked them up.
James noticed the robot was plugging itself into the wall more often and quicker. The robot would unplug itself, move to another convenient outlet and plug in without letting go of the cord, but just holding onto it whenever it could. James checked the battery status, but both batteries were fine and not dropping in voltage faster than the normal rate. It seemed like the robot had simply became more efficient in charging and managing the power cord.
A quick check on the active neural networks revealed that almost all the new hardware was being used. It would not be long before another rack of computers would be needed. James had already spent his annual four hundred thousand and it had only been two months. Ken Lindsay would be stopping by that evening and James figured he would have a talk with him. In the mean time, he worked on proper responses to questions the robot could not understand.
It was only six-thirty when Lindsay showed up. James was ready, the office all cleaned up, vacuumed and the trash emptied. It once again looked a lot like a vacant office building. The foam padding on the buggy had become worn and shoddy in places and so he had tidied it up with the tape he had purchased the previous day. He spent a half hour making a backup copy of the computer system and as much of the neural networks as he could, which was only a small percentage. The number of terabytes of data on the neural network cards and hard drives was astounding; it would have taken at least a full day to do a complete backup.
The robot and James greeted Lindsay at the back door as usual. “Hello James,” Lindsay greeted. He then turned to the buggy and said, “Hello Robug.”
The buggy responded “Hello,” back to Lindsay.
It was one of the few times Lindsay had heard the buggy speak and he became rather excited. He quickly said, “How are you?”
“Good,” the robot replied as James had taught it to.
James was grinning despite himself.
Lindsay eagerly continued with the robot, “Did you learn anything today?”
“Yes,” the robot replied.
Lindsay looked up at James who was still grinning then back to the robot, “What did you learn today?”
“I do not understand that question,” the buggy replied.
“Oh,” Lindsay said looking a bit disappointed.
James then spoke, “It’s just starting to understand speech.”
“How did you make the breakthrough?” Lindsay asked James.
“I do not understand the question,” the robot replied.
James told the robot to go to the front room and the robot hurried away. “Well, I enhanced its speech processing and that in turn also made other parts of the brain grow. Currently all neural network cards are being employed to their capacity.”
“What? You only got the new cards going a week ago. You already need more?”
“If it’s going to continue to grow in mental capability, I think so. I feel certain it has progressed to the point that it will learn quickly if more computer hardware is added. It can still learn and will continue to for a long time if not indefinitely with the current hardware, but at the expense of memory retention. The improvements will also become rather mundane as well. Remember, compared to our brain it’s far less than a rodent. And it doesn’t have the benefit of a billion generations of evolution.”
“But a rodent can’t talk.”
“The buggy can’t feel, physically or mentally. It can talk because we put a lot of effort into that at the expense of image and other sensory processing. It also has the advantage of the static libraries, it is after all a real computer program, not just a bunch of neurons.”
James let Lindsay think about that as he called to the robot to come to him. The robot rolled up and James asked, “Do you want to draw?”
Lindsay kept silent so as not to confuse the robot while he watched James have the robot draw every letter of the alphabet. He looked through the stack of previous writings and was amazed. This was no rodent, he thought to himself as he watched James start to question the robot about shapes. Fifteen minutes later James and Lindsay left the robot watching television while the two talked in the computer room where there were two chairs.
“Impressive, very impressive,” Lindsay was saying.
“Yes, but without more hardware, this is where it ends.”
“I’m not a bottomless pit you know.”
“I know, but I think it will take about five hundred thousand to make the robot significantly cognitive, that’s two more racks like the one behind you.”
“Well, how long would that last? A month? Two months?”
“We could already sell this thing for millions as is. For every dollar going in we could be getting ten or more out when we sell.”
“Is that what you want? To sell?” Lindsay asked.
“Well no, I was never really thinking we would sell it. We might sell copies though.”
“We haven’t even started on the body.”
“That will come in time, the mind is still the important part. We must continue to develop it first.”
“Well how much do you figure a body would cost?”
“A million to design and build the first one, maybe a hundred thousand each afterwards.”
“With a million dollar room sized computer to go with it?”
“A million dollars a unit isn’t so bad considering what it could be used for. It could run many jobs at an assembly line and be smart enough to know when something is wrong and take corrective steps,” James said knowing it could already to that.
Lindsay also knew it could already act as an assembly line robot, but did not say anything for a moment. Both the men had their sights set on bigger fish and they both knew it. “Okay,” Lindsay said. “Five hundred thousand for two more racks, but I can’t afford much else for the rest of the year. And we change to fifty-five forty-five on the ownership.”
James hesitated then said, “Agreed.” James figured that the additional cash now would be all he needed, ever. The percentage was unimportant.
They said their good byes, Lindsay even said goodbye to the buggy, which it dutifully returned.
The money Lindsay promised was credited to the credit card the next day and James did not waste any time making the required purchases. Jake came with the revised contract for him to sign and he did. He also went house shopping.
Normally someone has to hunt quite a while before buying a house and location is everything. For James the hunt did not take long because the location really was everything. He needed an inexpensive house within a quarter mile of the office. There were several, he selected the closest, which was just across the parking lot, seventy-five meters from the office building. It was a small three bedroom, two-bath house with a backyard in a typical neighborhood. It was close to the main street that the office was near so it got plenty of traffic noise, which accounted for its cheapness. He got lucky, it was perfect.
James’ bank loan and the new racks arrived the same day. He busied himself with installing the new hardware racks while the robot watched on. As always, James kept up a steady stream of dialog while doing the work. He kept on talking while he modified the expert system to employ the twenty new computers and their sixty neural network cards. There were now three identical racks along one wall, eleven desktop computers on tables along two other walls. All the computers were connected with a massive bundle of cables. A twelfth desktop computer, not attached to the local network, was used for web browsing. It was an impressive sight, he thought as he wondered how far it would take the robot and in what direction. There really was no question of what had to come next, it had to learn to read. Its crude claws could not turn the pages of a book so he would have to do that for it.
While it was still fresh in his mind, he went to a children’s learning store and bought a whole series of beginning reading books. On the way back he noticed a large thrift store and decided to see what it would offer. He found a large assortment there of children’s books and he picked out about thirty of them.
Television offered a steady stream of speech and James had always thought that was providing a rich set of examples for the robot. He decided to make his first attempt to split the robot’s body. He still had about fifty thousand dollars and he bought a cheap laptop computer with a camera, microphone, radio, and wireless network cards, similar to what was being used on the buggy. Mimicking routines Matt had written, James wrote a program to capture the images from the new camera and send it to one of the five Unix computers that Herb had bought. From there it was a simple matter of modifying the expert system to inform it of the new video data and have it processed like the other images. It took nearly a day for James to do the programming and get the new little laptop ready. He attached the camera and microphone to the top of the laptop with some tape to make a portable eye for the robotic mind. The new eye and ear could be set in one spot and just observe whatever happened in front of it. It would also give the new brain some stimulus other than what was attached to the buggy. The image quality was good, probably better than the top camera on the buggy, and it was transmitting the images at a faster rate. He was rather pleased with his contraption and was eager to see how the new mind would use the data, which he was confident would not take long.
Before James went home for the night, leaving the buggy to watch television or work with puzzles, he set up the new portable camera so it would show the spot were the robot was most likely to be active, in the back room, near the wall outlet the robot frequented.
The next morning there was no change in behavior for the robot. As usual there were some papers scattered around the playroom floor, which he quickly picked up. James experimented with the image from the camera and decided it needed to be only about sixty centimeters in front of the television in order to capture the entire screen, now the robotic brain just had to learn how to use it.
He called in the robot to the back room and rolled in one of the two chairs in the office. He placed the new eye on a chair in the back room so it would have the robot in complete view, a view point unfamiliar to the brain. James began to go through some writing exercises as a warm up then started in on the first book. He showed the robot the book in general, the pages and pictures then started in on naming some pictures until the robot could repeat the names of all the pictures. The book was simple, about a dog that wandered away from home then found its way back. It consisted of eight large and colorful pages with large printing. The robot learned to recognize a dog, fence, street, house and a few other objects, which it had seen in other picture books as well. So far there was nothing new to the exercise.
Next he started making the robot name each letter in the story including the punctuation and blank spaces. This did not take too long since there were only a few dozen. The robot as usual had to use its good upper camera for this detailed reading. James then started out at the front of the story again and had the robot spell out the first word, ‘Spot’. James then sounded out the word and told the robot it was the name of the dog as he pointed out the dog. He pronounced the word several times and asked the robot to say it, which it did. He progressed to the next word and did the same. After all the words in the sentence were pronounced and discussed to some degree, James started on the whole sentence. He said the entire sentence as he pointed to it and had to keep asking the robot to say each word in turn, but eventually it was able to say, “Spot is a spotty dog.”
James figured there was a lot of memorization going on and it might have just been repeating what he was saying without much understanding, but then memorization was the first step to learning. The next sentence was fully read and spoken by the robot after fifteen minutes of work. James covered the entire book in two hours with the last couple pages going quicker. He then turned to the first page and had the robot say each word and sentence again. The repeat only took ten minutes. The third time through the book took about a minute and the robot was saying each sentence as soon as James pointed to it and said, ‘read this sentence’. James figured the massive collection of neurons had memorized the book. He started to go through the pages in random order making the robot read sentences in an unfamiliar order. As he expected it faltered some starting to recite the wrong sentence or saying “I do not know.” Eventually the robot was able to read all the sentences, one at a time in any order. He knew there was no comprehension of a story in its mind, that would take much longer.
James had spent three hours on the first book and then went to get a bite to eat. He wondered how the new brain was coping with the fourth eye. The robot had made no indication that it was affecting anything, but a quick check on the computer revealed that new networks were working on the signal from camera. The complex and mysterious genetic algorithm and subsequent neural network were impossible to decipher, so just what was being done with the images being absorbed was left unknown.
After eating his lunch and checking on the program’s size, James started on a book about different colored children. The robot had never seen a child or a dog, except on television or pictures, he wondered if that would be enough to comprehend the story. It was unlikely the robot would be meeting any children in the near future. With the second book, the robot did not appear to be memorizing the story to the extent it had on the previous book.
James spent the day with the books, making sure the new camera had a view good view of all the activity so the robot would be receiving images of itself. He finished the day by running the robot through a large number of easy exercises.
The next morning he found the buggy in the back room, which was not too surprising. What was surprising was that the buggy was holding a book up to the new portable camera. It was a book the robot had not been able to open, so only the outside covers could be seen. James helped it open the book and the robot continued to study the book in silence. James wondered how it managed to discover the camera. Had it seen its own motion in the image? It really did not have a mirror to look at itself with so it probably was unfamiliar with its own appearance apart from the partial view it could see with its on-board cameras. Did it happen suddenly or all at once? Did the robot thoroughly examine itself? He could just image it waving its arms around in the air. He had heard that recognizing one’s self in a mirror was a sign of self-awareness. James knew that there were just not enough neurons for that to happen the way it happens in organic minds. It may have been just simple experimentation, not true curiosity.
“How are you today?” James asked the robot.
“Good,” came the expected reply. It was always good, the only response it knew to the question.
“Do you like this book?” James asked.
“Yes,” again an expected response, the robot was predictable.
“Do you like your new eye?”
“I do not know.”
The book the robot was holding up was not one he had already gone through with the robot so James took the time to read the book and have the book read to him by the robot.
After reading the book, James showed the robot how the new camera could be pointed in different directions and how it plugged into the wall. He decided to fix up the laptop some, so pulling some cardboard out of the trash in the parking lot dumpster and using the hard foam and duct tape, James fashioned a small square basket to hold the computer. There was a vent hole in the side so it would not over heat and a large handle on top. The robot could now learn to unplug the laptop, carry it somewhere and plug it back in. It did not take long to teach the brain how to use its new eye, apparently it was just new uses for existing skills. The success of the added visual input seemed to do the computer good, perhaps spurring additional intelligence. Perhaps it was just what was needed, so he went to the store and bought four more sets of the laptops and cameras. The four new telemetry systems in the new laptops were more powerful than the two others, capable of transmitting several hundred meters. By the time Lindsay arrived in the evening, he had all four of the new eyes working.
“How’s Robug today?” Lindsay asked the buggy.
“I don’t understand,” was the reply.
Lindsay frowned at James who just shrugged.
“How are you?” Lindsay said, rephrasing his previous question.
“Good,” the buggy replied.
Lindsay then caught sight of the first camera, which was sitting on the floor off to the side. The robot had gotten into the habit of carrying it everywhere it went and had deposited it there. The robot had even remembered to plug it in, which it often forgot to do.
“What’s this?” Lindsay asked turning and pointing to the new computer in a basket with a camera taped to the top of it.
The question was meant for James, but the robot replied, “An eye.”
Lindsay looked at the eye and James said he could pick it up if he wanted. Lindsay did so and in his examination moved it around sufficiently that James wondered if the robot was going to get dizzy.
Lindsay eventually sat the laptop down and noticed the new books. “Have you been reading?” Lindsay asked the buggy.
“Yes,” the robot said to James’ astonishment.
The robot rolled over to the laptop that Lindsay had set down, repositioned it, and went back to where it had been. Apparently, Lindsay had not set it down just how the computer brain wanted it.
James who had been silent now invited the robot over to read a book they had already been through. He skipped reading individual words and just had the robot read one sentence at a time. Afterwards, James and Lindsay went to the computer room leaving the robot by its self in the back room.
“Don’t be too impressed with the reading. I don’t think it knows what its reading yet, it just makes the sounds.”
“Well, it seems amazing to me. And that camera is amazing. Does it really see through it as well as the other cameras?”
“Yes, I built four more today, in fact here’s one on the table. The new ones probably are not being used yet, but they will be in time, probably within a few more hours.”
“This one has a bigger antenna,” Lindsay remarked.
“The four new ones I gave a more powerful transmitter to so they can go further from the main computers here. I thought that someday they might be located outside somewhere. I was thinking of mounting them on the roof.”
“I’ll have someone come for the installation,” Lindsay offered.
“Don’t worry, I can do it and I don’t really want to have to answer any questions to some handyman.”
Lindsay nodded and asked, “Where are the other three eyes located now?”
James led him to the other eyes, one in the lobby part of the office, and two in the television room. James explained how the new computers were starting to be used and that it would take a while till they were used to their capacity. Lindsay commented on the thick masses of wires and James discussed how important connectivity is in the mind. Lindsay then played with the robot some before leaving James alone with the robot once again.
James walked through the office, making sure everything was in order before he himself went home for the night. The banks of computers were humming nicely, the fans keeping them cool, although not much cooling was required. The mind the computers held seemed so fragile, so dependant on the simple hardware systems. It seemed as if a serious crash could kill it. But that fragility would not last forever. He looked at the powerful wireless routers lined up in a row. They were all on, the lights glowing, but only one was being used for the new portable eyes, something he did not tell Ken Lindsay. The other three transceivers were designed for something else. He said goodbye, leaving the computer to itself for the night.
Three days later Lindsay came for another routine visit.
“Hello,” Lindsay said to the robot when he entered the back room where James and the robot were waiting.
“Hello,” the robot replied.
“I see you’ve been reading.”
The robot did not respond.
Ken tried again and asked, “Do you enjoy reading?”
“Yes.”
“What book have you read?” Lindsay boldly asked.
The robot pointed at a book with one of its side arms to the last book it had read and said, “That one.”
Lindsay looked surprised and tried another question, “Did you like it?”
James knew the robot probably did not have much of an opinion about the book, but was pleased when the robot answered, “Yes.”
“What was the book about?” Lindsay said.
James figured this was the end of the line and sure enough the robot said, “I do not know.”
“Oh,” Lindsay said not masking his disappointment. “Not too good on context yet?” he asked James when they were by themselves.
“Not yet, it doesn’t really understand much of what it is reading, it has little real world perspective to place it in, but it probably does understand some. It will just be a matter of time before it can understand those books. There is a book about a balloon, another about a dog, children are in many books, farms and cows and swings are featured, but it has never really seen these things. And even if it does see them it’s not as clear as it would be to a real child. It hardly knows what the sun is. It can’t feel warmth or pain from too much light. The sun just does not have that big of an impression on it even when it does see it. It’s not growing up in a normal environment or with the same body or evolutionary history so we can’t expect it to assign the same importance to things.” James thought a second then said, “Hell, it would never look at things the way a child does anyway, even if it had a child’s body. The mind is completely different, evolved for its digital brain, not an organic one. Hunger, thirst, comfort are things a baby knows, all it knows is charging.”
“But it still works from the simple to the complex,” Lindsay injected.
“Well, not really. It was plugging itself in and operating a television long before a child would have—a child that would have understood some of those books.”
“Perhaps there is something more relevant to teach it than about balloons for now,” Lindsay suggested.
“Yes there is, math. I will probably start with it in a few days. Math is a bit trickier because most all of it can be done by subroutines designed for it. The hard part is getting the equations in the subroutine. I’m not sure just how to do it yet or even if I have to do anything. Matt Krag had already incorporated math functions into the brain, but I don’t think they are really being used. In fact that’s the challenge of speech as well, getting the static functions to do the hard work instead of precious neurons. Neurons are expensive and slow, functions are fast and cheap.”
“Can’t you just program the brain to use the functions?”
James shook his head, “I can’t program the brain to do anything. The brain has different levels and all I can do is effect the expert system, a low level set of rules. The mind is altered by the genetic algorithm through a process of trial and error, but it has become way too complex to understand. The expert system set limits to what the genetic algorithm can change, but it does not dictate the path the evolution takes.”
“Oh,” Lindsay said not really understanding too well, but having some idea of what James was talking about. “Anything else new?”
“Just more reading. All the remote cameras are being used. It’s watching television right now while the buggy is in the back room.”
“Why don’t you just get a television receiver card for a computer and dump the signal directly to the robot?”
“Well, I thought of that some, but the format of the signal would have to be deciphered. It would take loads of time. Later perhaps.”
“Well, how are the new computers holding up?” Lindsay asked, which was a ritual question during all his visits.
“Not bad. The program is only using about twenty percent of its capacity so far.”
“I suppose much of that is for the new cameras?”
“Some, but not much. I think most of it is from reading and the slowly increasing overall intelligence, the more cerebral functions.”
“Is the mind still dividing into lobes for specializations?” Ken asked.
“I really can’t tell for sure, but I think so,” James replied.
James left the office that night shortly after Lindsay did, but like many of the previous evenings, he did not go directly home.
For the next week James spent less time with the buggy and more time programming. The first order of business was to make it so two separate genetic algorithms programs could be run at the same time. He wanted the two genetic algorithms to evolve independently, each with the same guiding expert system, but one becoming much smarter than the other. The two minds would work together, sharing information, which he figured would not be a problem as long as the connections were fast enough between the two sets of neural networks. James was not sure how many connections were needed so that the computers would still think as one mind, but judging by the number of neural networks there seemed to be, he could use all he could get.
He put a tap into the front-end routines to the grammar, dictionary and math routines to see what data was going into those routines. He saw a mixture of sentences from what the television was now currently broadcasting and a book the robot was now reading. Many lines were repeated numerously, other sentences James recognized from other books it had read. It was clear the mind was rehashing old lines, he hoped those lines weren’t being memorized with valuable neurons. Then James recognized other lines, ‘Is the mind still dividing into lobes for specializations’ and ‘It can’t feel warmth or pain from too much light’. He knew the robot had been listening with the remote laptop, but did not think the robot was paying attention. He would have to be careful what he said if something was meant to be a secret.
Satisfied that the grammar routine was being used properly, James examined what was going into the dictionary routine—nothing. The same with the math routine, neither of those routines was being used. He had hoped the dictionary routine would have been used, Matt had programmed it to automatically accept all the words coming from a speech decomposition routine, a routine that inputted sounds of what could be words, sentences or garbage and output text words. Another routine turned text words into individual sounds. A quick check revealed that the decomposition routine was working, so it must have been a bug James thought. It did not take long to find and correct a small programming error, a simple case statement condition, which resulted in the dictionary never being called. With the routine fixed and a recompile, a continuous string of words flew up the screen. James turned off that check and hoped the added data did not disturb the neural network too much. He was a bit anxious about that and went to check on the robot. It was trying to write something that looked like a ‘G’, but it had stopped half way through and was now motionless with the crayon still on the paper. Christ, James thought, what the hell did I just do? James asked the robot, “Are you all right?” The robot did not respond. “Shit, shit, shit,” James said as he raced back to the computer. He would need to disconnect the dictionary and hope that solved the problem. James disconnected the function call to the dictionary and waited for the next compile. The compile started after a few minutes and James fumed while looking at the large arrays of computers. He then noticed all the hard drives were going on the five PC computers. That did not seem normal he thought. It then dawned on him. James switched to another monitor and keyboard and checked the information lists the robot never seemed to use, but which he had not looked at for some time. Sure enough, the disks were filling up with lists. Starting a program to look at one of the new lists he found it full of words, words from the dictionary. The mind was storing the contents of the dictionary and from the looks of it on many machines. The recompile completed and the hard drive activity stopped. James ran down the hall to see if the robot was still catatonic. It was moving again, picking up a new crayon having given up on the ‘G’ it had been working on. Good, it was not too bad.
James ran went back to the main computer, at least the crisis was over and he could think about what happened. Why would it be repeated on multiple computers and why should that lock up the robot? James scanned his expert system commands for the restrictions on the information-map size. It took a moment to realize the brain was making multiple maps to accommodate the large size of the information needed, spreading the task among multiple machines. The maps seemed like a good idea, but the mind was not using them correctly, they had backfired. It was storing information that did not need to be stored that way.
James mused over the problem for some time before he formed a theory. The computer had locked up because it was being fed with tons of new data from the suddenly available dictionary. With all the feed back loops it was probably finding the definition to every word in the dictionary in a redundant cycle that would never end. The sudden feedback of information, caused by the dictionary spewing forth words, created an epileptic seizure possible by too many connections. He was lucky severe damage did not occur to the neural network patterns. Perhaps it did? As for the storing of all the information to disk, well it was just doing what it had learned to do, the neural network should eventually figure out that the list was not needed and dispense with it over the normal course of evolution of the brain and mind.
James dug into the expert system once again and studied the rules for connecting up the output from the dictionary, which he found was just fed back into the hearing networks whether it was important data or not. Every time the robot heard or thought a word, it also heard the dictionary definition. James settled in for a long night to fix a design flaw Matt had missed due to a simple programming bug. Matt might have quickly come up with a solution, perhaps the early mind would have naturally evolved naturally to handle the flood of dictionary words being fed into it.
By morning James had inserted instructions for the expert system to place a neural network between the word generator routine and the dictionary. It was up to the network to decide if a word was to be passed on to the dictionary. He also found he could reduce the number of feedback points from the dictionary back into the mind. The changes he made were only minor parameter changes in the expert system and they had not been as difficult or painful as he had feared, simply because there were too many unknowns. All he could do was influence the mysterious genetic algorithm through the expert system.
He left the office that morning with a renewed respect for the flexibility of the computer mind and more faith in the genetic algorithm. There was no doubt in his mind that given time the mind, with its three tier structure, would have worked out a solution to its epileptic seizure on its own. He had just given it some help to be more flexible and efficient, a nudge in what he hoped was the right direction. The thought of a program that could rewrite itself, each time a little bit different, and design and evaluate neural networks once again gave James chills as he drove home. He wished he had known Matt Krag better. Matt had tried and succeeded in something nobody else had ever even attempted. James had studied the program and expert system many times, but somehow it was just now dawning on him how advanced the robot was. In a very real sense it was a living creature and like a living creature it could show incredible resilience to a difficult world. How long would it be before it no longer needed the guiding expert system rules? He figured he would work on the math routine some other day.
The next day James mounted the four powerful telemetry network antennas on the roof of the building by running four cables from the computer room through the ceiling, the attic and finally onto the roof by way of a vent. Even though the antennas were bought for the remote cameras, James had only hooked one of the antennas up for that purpose. While he was up there he rigged up one camera to be placed on top of the air-conditioning unit on the roof. From that vantage point, the robot would have a clear view of a good portion of the busy street and the activity along it. He placed it under a large bucket with a notch cut in the side and a brick on top so it would not blow away. The network and power cords lead down the same route the telemetry cables came up.
As expected the list of dictionary words eventually disappeared within a week. It had stopped being used and was slowly deleted. The lists that remained were mostly phrases and sentences from books, but these too would go away eventually to be replaced by other, often useless, lists. A list that contained many letters and numbers did seem to be persistent James noted, perhaps holding more significant information the mind used.
The evolution of the mind was proceeding smoothly and the robot was even starting to do some simple addition and subtraction. He had not yet figured out how to activate the math routine available to the neural network, but it would probably have to involve identifying an equation and by key words such as plus and minus and then piping the sentence to the appropriate routines. The expert system already had rules to use the math routine, but James did not think it would start to use it anytime soon, since it was mostly being fed garbage, which a preprocessor would detect and toss out. James knew he could make some improvements there.
A couple weeks later Lindsay came by for one of his regular evening visits. The robot greeted him at the door, “Hello Ken.”
“Hello Robug,” Lindsay replied.
“I have been working on my reading,” the robot said anticipating Lindsay’s next question.
“Good, what have you been reading?”
“A science book.”
“Oh?” Lindsay said pleased with the responses. He could already tell there was some distinct improvement from the conversation three days earlier. “Which science book?”
“My fifth grade science book.”
That was the same book it had been reading the last time Lindsay was there. He was hoping for at least a seventh grade book by now. “Is there anything else you’ve been reading?”
“Yes.”
“Well, what?” Lindsay asked a little bit annoyed.
“A history book and an English book.”
“Show them to me,” Lindsay asked.
The robot turned around to get a book and Lindsay followed. He was disappointed that they were also the same books as last time, just like the science book. He looked at the math work the robot had done, but was again disappointed to see it was nearly the same as before.
Lindsay and James moved to the computer room to talk.
“There doesn’t seem to be much difference from last time,” Lindsay said.
“Well no, not on the outside. I think it has progressed in thinking.”
“What kind of thinking?”
“Well, more organic type of thinking. I feel it’s crawling out of its simple reflex state and developing better cerebral skills.”
“How can you tell?”
“Well, I can’t really. I’m just theorizing. I feel it needs to move on to more complex, abstract thinking.”
“Hum, have you tried more advanced books?”
“Yes, I have them, but it doesn’t really comprehend much in the fifth grade books. It’s way too complex. It can read the words, but it can’t grasp the concepts. It must do that before we should move on.”
“Is it still progressing some?”
“Oh yes, it picks up new speech techniques every now and then, but it does definitely seem to be slowing down.”
“What about hardware? Is it maxed out?”
“It’s using everything, but not to its full power. There’s still room to grow there.”
Lindsay seemed quite concerned and fidgeted while mulling things over. “Do you think more hardware would help?” He asked at last.
“Perhaps, but it’s not the final solution. Like I said, it’s not one hundred percent maxed out yet. It’s only around eighty percent.”
Lindsay thought about for a while then changed the subject. “Have you been to campus lately?”
“No, I haven’t.”
“Did you hear that Herb’s out of the hospital?”
James had not though of Herb in a while. The mention of him made him instantly curious for news. “No, when?”
“Earlier this week. He’s at home with his parents now.”
“Has he talked?”
“Not yet. The police questioned him thoroughly before he was released, but he’s keeping quiet. Apparently he’s telling them he just wanted the robotic legs for experimentation and panicked when he saw the police.”
“That doesn’t really jive with how he left Maximus with all those wires cut. Nobody will believe him,” James replied.
Ken remarked, “Especially since he didn’t even have a computer.”
“Do you think he can find us here?” James asked worriedly.
“Well, he could always track you down and follow you. It won’t take him long to figure that you have the robot, after all you’re the only person who knew about it, as far as he knows.”
“Good point,” James conceded with a shrug.
“I’ll look into some alternate facility where you both can hide out for a while if he comes around. Ok?”
“I suppose,” James said shrugging.
Lindsay looked at the racks of computers with all the power lights on and the loud hum of the cooling fans. “Sure more hardware isn’t the answer?”
“Not yet. It could come out of this slump at any moment,” James assured him.
“Well, ok. Let me know if he comes around.”
“Sure, no problem.”
After James was sure that Lindsay was long gone, he sat down at the computers and started to activate the latest version of the genetic algorithm and to change some software switches. A few moments later the robot, who was drawing in the back room, set down its crayons and trudged into the computer room. It rolled up to James who turned and smiled. The robot said, “Can I work on the computer some?”
To the robot the computer meant the Internet. James had taught it how to browse the web, which it could do only with help. It often got lost among the advertisements and James still had not been able to convince it not to download everything it possibly could. Still together they spent hours looking at many interesting and educational web sites, mostly ones involved with financial matters.
James figured the robot was still a long ways from consciousness, but it seemed like that was not holding it back from learning or being curious, if that was the right word for it.
It disturbed James that Herb was now an outpatient. How long before he would come visiting, if ever? Perhaps his memory was gone and he didn’t remember anything? Unlikely, James thought. Even worse, what if Lindsay decides to relocate the operations? That would certainly set things back a bit. James went home that night leaving the robot brain to itself in the office, but without Internet access. Herb was on his mind that night.
The next day James spent some time positioning two of the remote cameras at the windows so the robot would know if anyone came to the office. He also instructed the robot to inform him if anyone drove up. This might give James time to activate the old program and switch off many networks, loading old ones in their place. He did not like to do that, but it seemed required since he was not sure he could teach the robot to pretend to be dumb. It could never understand deceit, not yet anyway. It took some practice, but after a while, James figured it understood its watchdog mission.
The next time Lindsay showed up, the computer had not progressed much since the previous visit. It was still working on the same old fifth grade textbooks, nor could it speak any better.
“I’m not sure what’s wrong. But I think it’s a fundamental architectural block that can only be surpassed with time and patience. I must keep prodding it so that eventually something will click, and it will continue to learn with a new mode of imagination or whatever.”
Lindsay thought about it some, “So it just has to realize something somehow?”
“Perhaps not a conscious realization. Maybe the genetic algorithm needs to stumble upon something that works a little better than what it has now. Who knows?”
“It still seems to me like more hardware would be a good start,” Lindsay said again. It was clear this was his solution.
“I’m not so sure. It’s possible what it needs is less hardware for a while. Let it struggle with only a little and force the genetic algorithm to come up with more daring solutions.”
“Do you think it would?” Lindsay asked.
James did not think so, but said, “I don’t know. We could back everything up on tape and give it a shot. If the brain is severely damaged, it can be restored from the backups.”
“Do you think it’s worth a try?”
“Yes, but I think we should wait, perhaps in a month or so, then try if there is no improvement. I think the hardware downsizing option is a longer shot than just waiting it out.”
“A month? That seems like a long time.” Lindsay said and then was silent, his expression deepened, as if in deep thought.
James was afraid he might suggest brining in outside help. Something he wanted to avoid at any cost. He broke the silence, “I can continue to work with it, show it new things and perhaps it will eventually recognize some sort of real world. Right now I think it just sees the world as any other machine would, programmed responses to certain inputs.”
“That doesn’t sound so good.”
“No it doesn’t, but perhaps that’s all we really are as well.”
Ken looked down and replied, “You’ll call me if there’s any change?”
“The minute it happens,” James promised.
Ten minutes after Lindsay left, the computer brain changed back to its normal self and went straight to work. Its work was simple, learn about stocks. James had pushed aside all other learning tasks to concentrate on one thing, making the computer pay for itself by means of the stock market. He had a starting investment in three different on-line trading companies. Extensive web searches and more investing in web sites, which provided additional market information and research, were regular Internet visiting places for the robot. James had rigged up a small table for it to operate the computer mouse and using a side arm and the central arm to click the buttons. The good portable camera was always present to assist in imaging the screen. James was always there to help guide it along and answer any questions the robot asked and to keep the computer mind from getting side tracked. Verbal praise and punishment provided the incentive for the brain to learn about the doings of Wall Street.
The three days till Lindsay’s next arrival encompassed the first ‘buy’ recommendation from the computer, a small company by the ticker name of ‘AGT’. James examined the computer’s evidence and approved the buy. The computer invested two thousand dollars in the company. Within the next thirty minutes, the computer and James had bought stock in twelve other companies.
The next meeting with Lindsay went poorly, as anticipated. Lindsay seemed down right depressed and suggested all the things he had before to increase the robot’s capability. To him the obvious first step was to add more hardware. James kept rebutting, saying it was not even using all it had and even bought up some statistics on the screen to make his point. Lindsay countered that maybe the statistics were wrong and James agreed to look into it. Eventually Lindsay left and the brain miraculously recovered and the investing continued.
The stock trading faired poorly for nearly a week. They never held on to a stock more than a couple days at most and found it to be an information nightmare. Hundreds of news articles were read each day, most only by the computer, since James was losing some heart in the matter. He had never been interested in investing, but now he need real money and soon. By the second week of trading, the computer was starting to turn some profits. It seemed like the news reports were only good to a certain extent. Sometimes they helped, but most of the trades were based solely on short-term statistical performance. The online trading company with the fastest buy and sell executions quickly became the favorite, but the need for a faster method soon became apparent.
Ken Lindsay was starting to become anxious, desperate to try anything. He even spent an hour with the buggy himself trying to get it to learn more of anything. He started with picture cards and soon moved on to simple flash cards. The robot would memorize a flash card for a short period then would forget it five minutes later. Lindsay was becoming infuriated with the robot after his failed attempts.
“Damn it James, I think we should try more hardware,” Lindsay was saying, nearly red in the face.
James saw there would be no pleasing Lindsay otherwise. “Well okay, I can add in more hardware, but I would be surprised if it makes any perceptible change, if it does, its just memorization. I feel the brain is running into some sort of fundamental block. I’ve been looking at the code, but I can’t see it. It’s something more basic perhaps.”
“Well crap. That sounds bad.”
“It’s all I can think of. We can try more hardware, but I think we will rapidly experience diminishing returns.”
Lindsay looked dejected. He looked at the robot and knelt beside it. “Well, Robug, are you as smart as you’re ever going to be?” he asked it.
“I don’t understand,” came the painful reply.
“Well, buy some more computers, just as a test.”
“Sure, but you know, we won’t really know for months whether or not the block is permanent,” James replied.
“What about the remote cameras. Seems like the learning slowed down about the time you installed them.”
“The problems seemed to start a week or so afterwards. I can undo those changes and see if anything improves. I’m not sure how the robot will react to the loss of the vision. But it’s worth a try.”
“Alright, good. And if that doesn’t work we can try a hardware upgrade. Ok?”
“Sounds fine. But whatever we try, we should only do one thing at a time.” James replied.
By the next morning James was worth nearly ten thousand dollars more than he was when Lindsay had left the previous evening. He gleefully let the computer reinvest it.
While the robot stayed glued to the Internet connection, James got to work himself. On the net he found the code for a simple web browser. It was just what he needed. Downloading the code James got it compiled and running. He then started to make modifications to the browser’s display. The cursor control was changed from a mouse to a subroutine that could receive inputs from a neural network, and all the incoming images were dumped to a program that converted the images to the form the robot’s brain was used to. The received text from the Internet was routed into routines the expert system could use to send it on further to the speech processing routines. The general view of the page was also replicated into an image held in computer memory.
The work fascinated James and he hardly noticed the robot’s warnings. “Ken has pulled into the parking area,” it was saying.
“Shit,” James muttered. Lindsay had never stopped by unexpectedly like this before, he had been keeping to his twice weekly visits. James only had seconds to trigger the switches and he had not done anything to disable the remote cameras. “Go to the television room. Quickly!” James said. “Don’t shut down the browser.” The robot turned and went to the television room and while it was on the way he turned off the browser the robot had been using. He heard the back door being opened as he toggled the switches to stop the buggy’s computer brain and start a different program. James was just making the last changes when Lindsay walked into the office.
“So, any progress?” Lindsay asked right away.
“No, I’ve spent the day going over the expert system rules. Haven’t gotten around to disabling the remote cameras yet.”
“Oh,” Lindsay replied, clearly disappointed.
“I’m still worried about it and would like to have some idea of what is going to happen when I start disconnecting neural networks. It’ll be removing a part of the brain suddenly. I don’t know how the computer will react.”
“Just backup everything and give it a shot.” Lindsay easily said. Even if the robot goes dead it’s just a matter of reinstalling the good version. Isn’t it?”
“I suppose so. I’ve never had to use the backups before. I should shut everything down to make good proper backups.”
“What for? Don’t you have backups already?”
“The neural networks are always in a dynamic state and strongly interact with each other. It will take many hours, like a couple days, to make a complete backup and if I did that while the program was operating, well some parts of the data would be from a brain that’s a day or so older than other backed up parts.”
“I see, how have you been doing it?”
“I’ve just been backing up individual computers occasionally while the program is running. Not really ideal, but I always assumed it would get us out of a bad jam if it had to. It has never been put to the test.”
“When can you get around to doing the complete backup?” Lindsay asked.
“Well, I suppose I can get started tomorrow.”
“Great. I think it will be important to have a good complete copy.”
“Yeah, it’s something we should have anyway.”
Lindsay left after silently watching the buggy for a minute. Damn, James thought, he would have to accelerate his immediate plans.
James worked the rest of the night on the new browser. By sunrise he was ready to start installing the expert system commands to activate it. If all went well the computer brain would soon be operating the web in its mind. James waited around for a few repetitions of the genetic algorithm and satisfied himself the new browser was in place.
James spoke to the buggy, which was working on the computer beside him shuffling through news organizations, the bulky arm working the mouse. “I have added some new programming to your mind.”
“Okay,” was the robot’s simple reply. It really did not have any opinion he knew.
“I put in the code for a browser into your software.”
“I don’t understand.”
“You should start to see a web browser in your mind. It will be a different one from the one you are using now.”
“I don’t understand.”
“The browser I have built into your mind will always be with you no matter where you are. You will not need to use your claws to use it.”
“Ok.”
“When you start to feel the browser in you mind, start using it all you can.”
“I don’t understand.”
“Remember my words. When you start to feel the browser in you mind, start using it all you can.”
“Ok.”
“I am going to run some errands, but I’ll be back soon.”
“Ok.”
With that, James left and quickly stopped by the house he had purchased weeks earlier to check on a few things.
Less than thirty minutes later James was back in the office and approached the robot, “Have you found your new browser in your mind yet?”
“I don’t understand.”
James took the response to mean ‘no’ and started to examine the code. The browser was hooked up to the Internet and it was operating on line. By printing out a small status line he found that it was still on the starting page. The brain apparently had not yet discovered it, which annoyed him. He had thought that the genetic algorithm should have hooked it up right away into the mainstream part of the brain’s ‘consciousness’. He had a quick idea and modified the ‘mouse’ routine to select at random one of the web links on the page and ‘click’ on that link. One of the links that could be selected would move to a previously visited web site. This change would keep the images and mouse movements flashing in the robot’s mind so it would know something was happening and the genetic algorithm would recognize the neural network activity, and expand upon it if needed. The changes were statically linked libraries thus the modification was activated at the next compilation.
James was tired, he had been up all night. As he watched the robot work on the computer, wondering what it was thinking, the robot suddenly stopped and turned to leave the room. James called after the robot, “Why did you stop browsing?”
“I did not stop,” the buggy replied, as it continued down the hall towards the room with the television.
James smiled to himself, gave one last warning to watch for Lindsay’s car, and crawled into his sleeping bag as the noontime sun beat down on the office. He would start on the system wide backup Lindsay wanted later.
Five hours later, after the too short of nap, he sat and pondered that the robot had not been completely shut down for months, something he was not anxious to do. The robot had made great strides and continued to do so, any tampering to the system right now made him feel uneasy. It was now approaching six o’clock in the evening, Lindsay was liable to arrive at any moment and he had yet to start the promised backup.
He still felt tired and could easily make up some excuse about having spent the night working on the code, which he actually had been doing, he would just have to modify his story of what he was really doing with the code. Instead of modifying the code to pipe the internet directly to the robot’s mind, he could say he was looking for more clues as to the robot’s apparent stagnation. But still, James thought there was a real issue here that needed to be attended to. The robot could now quite effectively run multiple sets of genetic algorithms, each controlling a large array of neural networks and other various functions, but the robot was not yet well equipped to handle a massive failure of a bank of computers. There had been some interruptions already, usually due to a loose connector for the network wiring, nothing major and nothing that took more than an hour to fix. James had not noticed any significant side effects from these small failures, but what if a whole switch box went out and he could not find a replacement for days? It was bound to happen sooner or later. One obvious solution would be to simply shut down all parts of the brain until the malfunctioning hardware was fixed, but this solution could be impractical in the long run. A complete set of backup hardware would be expensive, some other solution would have to be found. The solution, James decided, was a stronger sense of division of labor among neural networks, and plenty of variety of functions, even if somewhat redundant for each neural network clusters. Whatever the solution was, he was too tired to deal with it at the moment.
He called Lindsay who was still at his office.
“Hello Ken, this James,” he said after reaching Lindsay with the direct number.
“Oh, yes James, what’s up? Any progress?” Lindsay replied in a hopeful tone.
“No, I was up all last night looking at the code. I never got around to the complete backup and I’m too tired to start now. It will have to wait for tomorrow.”
“Oh, I see. Did your examination help any?”
“No, nothing came up to indicate any problem with the program, but it’s complicated enough that it’s like searching for a needle in a haystack.”
James could hear Lindsay sigh, “Well okay, I’ll give you a call tomorrow to see how you’re making out.”
That was new James thought. Ken had not ever called to check up on things since he had first moved into the office. This he found intriguing. “Fine, I’ll talk to you later then,” James replied.
When James hung up he jotted a few notes and slipped out for a bite to eat, then went home for a good night’s rest.
Late the next day James arrived at the office and greeted the robot with as much cheerfulness as he could manage, he was not looking forward to a day of making, what he considered to be, useless backups. The robot spent much of its time looking out windows since it could monitor the television via a remote camera and at the same time surf the web internally. It would occasionally move to another window or change the channel on the television. Its reading, writing, and working with puzzles had all but stopped. This suited James just fine, it was way past that basic stuff now. After all, it was reading news and analyzing reports nearly continuously on the Internet, and comprehending them to some usable degree.
Without shutting down the program, he started a tape backup and decided to work on some programming for the brain to make its own backups. The program already could store neural networks on hard drives and choose what it wanted to be loaded into the neural network chips. All he needed was a set of functions to back up those blocks of intelligence. There were thousands of them, some were important and frequently accessed, some were not, he had no idea what any of them were. The functions needed to be able to browse the networks and compile a list to develop some sort of meta-database. James figured the robot itself could just be taught how to actually perform the backups onto disks, which should be a straight forward process. The information maps would also have to be backed up as well as the main program, library functions and all source code. New functions were added to the expert system and the simple output of them were piped to the text processing routines so the robot would simply start hearing voices and would learn to act on them. It took two days to complete the programming and explain it to the robot, which picked it up in no time and quickly learned to ignore the messages since it could not work the disk drive with its clumsy hands.
James at last was ready to perform the experiment Lindsay had suggested of removing the modifications for the remote vision. This Lindsay hoped would correct the apparent learning block the robot had suddenly developed. Of course since whenever Lindsay was around James had always run an old stagnant version of the main program, which only used a fraction of the available neural networks and could not modify them anyway, the experiment was preordained to failure. James had managed to delay the experiment a week, but at last, time was running out, the delays were irritating Lindsay.
“Okay,” James said at last. “The expert system has been modified to not use the networks for the remote cameras. Eventually the brain will eradicate the unused hardware and recycle them for some other use.”
“Good,” Lindsay replied while sitting next to James in the computer room of the office. “How long do you think it will take before we see any effects?”
“Not long. The loss of vision will come soon then it will take a long time, a week or more for the network to adjust.” In reality the network would never adjust, since James had disabled its reproduction. He had adjusted the expert system to remove the vision as predicted, but that was it. No other modifications would take place. This, he figured, would in time infuriate Lindsay to the point of halting the project, or give him an excuse to do so.
Ken grumbled, “I guess I could wait around to see what happens.”
“It will be a few minutes.”
“Perhaps we should be working with the robot while the changes take place?” Lindsay suggested.
“It would be more important after the changes are implemented.”
“Okay, I guess I can wait. Oh, by the way, did you know Herb was back in town?”
“What! How long has he been around? What’s he been up to?” James asked agitated.
“Relax. He’s still in a bit of rough shape and just arrived two days ago. He’s at the ‘Y’. I’m keeping an eye on him. He got a job at a local hardware store. So far he’s keeping to himself.”
“Was there ever a trial or anything?”
“Yeah. He just received a stiff fine and some probation, mostly for evading arrest, speeding, running a light and that kind of thing. It did not take long, he plead guilty and kept his mouth shut the whole time, which probably didn’t help his cause any. The university and the judge were sympathetic to his injuries.”
“He’s bound to come to my place. I’ll be his number one suspect for having his robot. What am I supposed to tell him?”
He probably has already driven by it. If you run into him just say you have no idea where it is. Do you think you can do that?”
“I suppose so, but what if he doesn’t believe me and threatens to go to the police or something?”
“Let him. He’s already demonstrated his reluctance to let the police know about the robot. He’s too paranoid that an investigation will reveal that he stole it in the first place from Matt Krag. As long as were able to keep him off the trail to this office, he should eventually loose interest and be on his way.”
“And when we market a robot?”
“He has no proof our marketed robot was once in his possession or ever legally belonged to him. He might even have his own doubts, if the next generation looks all different, which I hope it does,” Lindsay said with a chuckle.
The two men watched the robot, which was for the most part not doing much, just looking at its picture books when the robot suddenly put down the book and went straight to the office where the television was located. It immediately tried to move the camera, but that had no effect. It then started to change the television station and volume. Soon it settled in front of the television with its power cord plugged in as if it intended to stay there for some time.
“Well, that’s it. The camera is out,” James said as he got up and started going through all the motions and had the robot practice its reading and writing for what seemed like a couple hours till Lindsay left.
When James was sure Lindsay was well gone, the robotic brain was restored to its full capacity. He quickly started showing the robot how to type in a simple command that switched programs and neural networks from the full version to the old lethargic and now partially blind version, in case Lindsay came by while James was not there. He failed to mention to the robot just what would happen when the command was given, but he figured it would not take long for it to figure it out. With more confidence that the robot’s true status would not be accidentally discovered, James left for the evening.
Herb Dolgener was in his car heading toward the most likely place he figured his robot and computers to be, the apartment of James Covey. Herb had woken in the hospital weeks after the accident and was instantly bombarded with questions about his theft. He did remember the theft and the car chase, but the accident itself was lost to him. He had spent another month in the hospital then a month recovering with his parents. He had undergone three facial surgeries to fix his damaged appearance, but he would forever carry deformations caused by the accident. His trial had only lasted a couple hours and had resulted in a significant parole and fines. Through it all, he kept silent about his motivations and only kept repeating how sorry he was. The only thing that had kept him out of prison was the judge’s pity over his traumatic experience. The university had automatically dispelled him for the theft and everyone that he knew, including his parents, were somewhat alienated by his actions and subsequent refusal to discuss it. He found a simple job and was able to get a small apartment after a couple of weeks. Things were stabilizing, but he still felt like his life had fallen apart. But there was still some hope, if he could recover the robot, if it still existed, he could continue to build it up and someday make a fortune. That fantastic little robot would show them. It would show everyone he thought as he drove the quiet night streets towards the only person who should have known about the robot and who must have taken the robot from his house after the accident.
James received a call late that night. “James, this is Jake, are you awake?”
“No, not really,” James mumbled into the phone, wondering why Lindsay’s goon was calling him.
“Well, I’ve been tailing Herb and he just drove onto your street. He will be passing your house in a few seconds.”
James was suddenly wide awake.
“He doesn’t seem to be slowing down. Yup, he’s just driving by. Maybe he’s going to park a bit further away.” A few seconds passed then “Nope, he’s heading away. I’ll call you if he comes by again.”
“Okay,” James replied a bit nervous. It took nearly an hour for him to fall asleep again as he wondered if Jake had been followed him any. If Ken found out about his new house, it would be disastrous. His mind swam with all the ways Ken could find the house and what would happen if he did. He had two enemies spying on him, he would have to be careful, very careful.
Herb had seen the lights of a car behind him and watched them follow him onto the street James lived on. He was out way past his curfew and it could easily be his parole officer or an undercover cop following him in what appeared to be a small white car. To make it worse, it had turned off its lights after getting on the residential street, but was still clearly visible in his rear view mirror. He decided not to stop at James’s house as he intended for some investigative work, but instead headed back for his apartment. He would have to think up an excuse if his parole officer called him. Perhaps the phone in his apartment was ringing now, and he wasn’t there to answer it. As he passed the house, he recognized the big red sport-utility car in the driveway, meaning James still lived there. He would have to be more careful in the future, if there was a future. Somehow his fear of the law had been diminished, however, they were still an annoyance. And even though he probably would not go to jail for just one violation, he did not need legal tangles to get between him and what was rightfully his.
The next day on his drive to work, James tried to keep an eye out for anyone following him, but did not see any suspicious cars. He even drove through some residential streets to see if he was followed. Nothing.
Once at the office James made sure the computer hardware there was as dispensable as possible. He wanted to be sure of a complete recovery if all was lost. It did not take long to convince himself he was ready for any disaster whatever it may be.
The robot had been surfing the internet on two parallel browsers for a month, twenty four hours a day, but had been only allowed to make trades during the business days and only thirty trades a day maximum. He did not want to look suspicious if someone looked into his trading habits. The robotic brain had been amazingly successful and was now making trades that typically were around a hundred thousand dollars each. James would need one hell of a good accountant real soon he figured, an internal revenue service audit was a sure bet.
It was time for the robot to learn a new skill, one he had been looking forward to for some time. Today he would introduce the robot to computer drafting. He called the buggy over and made it watch as he installed a rather expensive three-dimensional drafting program on one of the computers and rigged up the buggy, keyboard and mouse so the robot could manually operate the drafting program, just as it once did with the web browser.
It took only a few hours to teach the robot how to use the new program, explaining how it was a drawing program and the relationship between reality and the drawing, how the drawing was not reality, but was supposed to be similar. He drew three-dimensional cylinders, orthorhombic features and various other shapes. The hardest part was explaining the coordinate system, which way was up in the drawing despite the various viewing angles. Oddly James thought, he had never discussed coordinates with the robot, but it already knew quite a bit from its persistent scrutiny of various scientific web sites. By noon the robot had learned the function of nearly every feature in the program and was drawing simple shapes.
Lindsay arrived just when James was expecting him to. James ran the command to swap the silicone brains, and on his command, the robot withdrew from the computer room to the back room to where the books were.
“Well,” Lindsay said entering the back room, “How’s Robug today?”
Lindsay’s cheerfulness was irritating to James as it reminded him how he was duping him, who had yet to show any indication of deceit himself.
“I am fine,” the robot returned.
“Are you going to read for me?” Lindsay continued.
“I don’t know.”
“Well, let’s read a book.” Lindsay picked out a book and started to go through it with the robot. The genetic algorithm was disabled from reproducing or modifying the neural network and the hampered brain really had only been awake for a couple hours at most since the remote cameras had been shut down, but James did seem to notice a bit more responsiveness from the robot. It was possible he figured that without the extra image processing, the robot could concentrate on other functions better. He wondered how much smarter the real brain would suddenly appear if it stopped having to operate a browser or the buggy for that matter. It was an interesting observation he thought, but he knew that even thought it could still learn some, the learning capability of the dumb brain was rather limited.
Lindsay too noticed the subtle change and remarked happily after several minutes, “It seems a bit better, don’t you think?”
“Yes, there is a small improvement. It’s a good sign.”
“I heard Herb drove by your place last night.”
“Yeah, Jake called me as it was happening. It was a real eye opener.”
“Well, I’ve got him under 24 hour surveillance. We will know it if he tries anything.”
“And if he does?”
“We could call the police. He’s for sure violating his parole rules.”
“That would point the police in my direction concerning clues to his crime. Heck he can always just come out and start talking and spill the whole story. He might not gain anything except revenge, but that might be enough for him.”
“We have to make sure he doesn’t find out about this office. If he can be convinced that you don’t have the robot, maybe he’ll just go away. Perhaps you could take a vacation until things blow over.”
It seemed to James like he had not taken a day off in months, but he did not mind. In fact the more he thought about it the better it sounded, it would give him time to work on other things. But without the robot, there seemed little point in it.
“If I do leave, I think we should turn off the robot. Otherwise it should not be left alone, it has to be put through its paces or else it might forget things.”
“I could stop by every day and spend an hour with it?” Ken offered.
“Yes, that would work, but what if something went wrong, and things do go wrong occasionally. Hardware fails, computers lockup, programs crash. These are daily happenings, almost.” James hoped Lindsay would bite. He had no intention of leaving the robot, but he had to be careful not to let Lindsay known that.
“Well,” Lindsay mused. “I could work with it till it does crash then call you on the phone to see if you could talk me through the problem. If not, well, I can just shut everything down. Just be sure to keep your phone with you.”
James sighed, “Well, I guess that might work. But I think I’d go crazy not being where I should be.”
“Well, I can arrange it so we’re sure where Herb is whenever you come to the office. We can set a time, say eight in the morning? I’ll have Jake call you at that time every day.”
“That would work, I think. I would also like to start taking some more days off now and then. Perhaps not two in a row, but I don’t want to get too burned out,” James conceded.
“That’s a good idea. You’ve been working continuously for months, take off all the time you want.”
Lindsay soon left, leaving James and the retarded computer alone once again, and in a short time, the smarter brain took over the functionality of the buggy.
James called the buggy to his side and had it start up the drafting program. He knew the brain was capable of operating the program quite well, but was not sure the robotic brain really knew what it was. Perhaps at this stage it did not really matter. “I want you to draw something for me.”
“Okay,” the robot replied.
“I want you to draw your left arm from the shoulder all the way to, and including, your claw.”
“Okay,” the robot again replied.
“Do you think you can do that?”
The robot hesitated for nearly five seconds as if the computer was planning the entire drawing, then replied, “Yes.”
“Good, I’m going to go home for the evening now. If someone comes by, save your drawing, wherever you are with its development, then close the drawing program. After the program closes, run the command I showed you the other night. Do you remember it?”
“Yes.”
“What is that command?”
“I type in the word ‘change’ and press the enter key.”
“Good. I’ll probably talk to you tonight, but won’t see you until the morning, Ok?”
“Okay,” the robot intoned.
With that, James got up and left the robot, which started to position itself in front of the computer grasping a rubber tipped poking stick James had fashioned for its central claw. He wondered what the robot would come up with by morning.
The next morning James was fast asleep when Jake called him to report that Herb was still in his apartment. James acknowledged the message, but did not get out of bed till a half hour later. He had been up late the previous night, something he was starting to do more frequently.
It was not until he remembered the drawing the robot was supposed to be working on that he really became enthused about heading to the office. He had conversed with the computer some late last night as he had told it he would, and at that time the brain had indicated it was still drawing. He got dressed and headed for the office, wondering what kind of Picasso he was in for.
The robot was still at the drawing program when James arrived around nine o’clock. He quickly took up a position behind the robot to examine the art work. It was a bit disappointing. All that was on the screen was an irregularly shaped polygon of six sides. James stared at the feature for nearly a half minute while the robot went about drawing a second polygon beside it.
“Is that a picture of your arm?” James at last asked, breaking the silence.
“Yes it is.”
“It took you all night to draw that?”
“Yes it did.”
“When do you think you’ll be finished?” James asked sarcastically.
The brain thought for a few seconds then replied, “In about ninety three hours.”
The robot finished that polygon and shifted the image over to start another polygon. When the image was shifted over, another line the robot had drawn earlier came into view. The new line was straight and cut across the screen diagonally. James then realized he was not looking at the whole image, but only a small portion of it. The robot had zoomed in to draw the polygons he was seeing.
“Could you please stop drawing for a moment,” James asked the robot.
“Yes,” the robot said and paused.
“Zoom out by a factor of two,” James said.
The robot punched in a short series of keystrokes and the few visible lines flashed away to be replaced a few seconds later by smaller versions of the same lines. This time however, another of the crude polygons became visible.
“Zoom out again by a factor of two,” James commanded.
This time another poly-line came into view and a second long slightly curved line became visible.
“Zoom out by two again.”
More lines came into view. There were numerous squiggly lines that did not make much sense with longer lines nearby.
“Zoom out by five.”
Now James recognized the image. It was the robot claw, just below the wrist. The strange polygons and lines must have been blemishes, scratches and dents the robot had added as part of its arm.
“Zoom out by twenty five.”
The entire arm was now visible. Marks and stray lines were everywhere, hundreds of them, which made it difficult to see what the arm really looked like. James could see the robot had gone into minute detail. Every screw, bolt, pin, wire and clamp was drawn.
“Back away from the computer so I can look at your drawing better,” James asked.
The computer backed away and James used the mouse to move the arm around in space. The arm was indeed drawn in three-dimensions and looked remarkably accurate. Despite the clutter of the blemishes, the arm drawing was rather impressive.
“This is very good,” he told the robot. James critiqued the drawing for the robot explaining that the blemishes were not needed and that different parts could be drawn different colors. Fasteners could be yellow, wires red, pistons blue. He pulled out the program manual showing it some of the full color examples shown there. James then asked the robot to clean up the drawing.
The colors were not accurate, but the shape was perfect. The actual arm was nearly in the same position as it was drawn so James could make a direct comparison. How had it done it so perfectly and without a ruler he wondered? He decided to just ask. “How did you measure the sizes of your arm parts?”
“I look at them to see the size,” was the robot’s simple reply.
James then remembered the laser range finder. Perhaps it was really using it. He decided to test it.
“How far away is the wall behind you at the closest point.”
The robot turned around to face the wall and scanned it with all its cameras including its laser. It said “Three point one nine meters,” after a few seconds.
James then covered the laser tip with a piece of tape and asked, “Now how far is the same wall.”
The robot quickly answered, “Three point one nine meters.”
“Look at it again,” James replied pleased that the robot assumed the wall had not changed. The robot turned to the wall and scanned it for several seconds, longer than before then replied, “Three point one nine meters. There is a problem with my vision.”
“I covered your laser range finder with a piece of tape so it wouldn’t work.” James removed the tape and said, “There, the tape is gone, your range finder should operate correctly now.”
“Yes, it is functioning normally now. Why did you put tape on it?”
“To see if you were using the range finder. You have had it for a long time and I was not sure you were using it.”
“I could have told you.”
“I didn’t know what you called it. It is a laser range finder.”
The robot did not reply, but was beginning to learn that James was not a perfect source of information, but must be assigned a confidence level. It had heard James say, ‘I don’t know,’ hundreds of times when learning about the stock market, but it was too immature to deduce much from it then. Now however, the ignorance James displayed held more meaning.
James decided to press on. “Draw the rest of your body to this drawing, be sure to include all the fasteners, but you don’t need to draw any dents or scrapes. Do you think you can do that?”
“Yes.”
“How long do you think it would take?”
“Six point two hours,” the robot replied.
“Okay, get started.”
James watched as the robot started to add to the picture. The robot did not draw the objects in a logical manner, but started with the center claw, including the pointing device it was gripping.
It did not take long for James to become bored, he thought for a moment about what he could do next. He moved to the computer that was running the Internet connection and fired up the normal browser. It was rather slow so he knew the computer brain was working on it as it always did, perhaps deciding to store some huge data base of information it had found. He checked some accounts with the stock traders that the computer brain was using and noticed he was wealthier that he ever thought he could be. An accountant would be needed soon. He transferred a few hundred thousand dollars to his bank account as he had done in the past.
James was ecstatic, the computer mind was all he could have dreamed for, its potential was growing daily. The drafting program was a good start to allow the computer to begin creating, but it was far from comprehensive, more was needed to actually create something. He searched the internet for online books, focusing on electronics and material science. The more basic courses were needed first, several of which he purchased with his credit card and instructed the robot to study. There were plenty of electronic design programs available on the Internet and he purchased an expensive one that seemed to be fully featured. He downloaded and installed it on one of the computers. As the robot drew, James learned the circuit design program and the morning drifted away and afternoon came around.
A couple hours later, James watched the robot put the finishing touches on the drawing then realized the finishing touches were not needed.
“Okay, that’s good enough,” he intoned. “Move out of the way so I can look at it better.”
The robot scooted a meter away and James moved a chair up to the computer the robot had been drawing on. He rotated the drawing and quickly noticed the undercarriage was incorrect, but other parts that were also out of view of its cameras were drawn fairly well. It must have known from its remote cameras what it looked like all over, except underneath. This was quite significant he thought, it had recognized that it was looking at itself in the remote cameras. Also of significance was that it theorized about what it did not know, not letting the unknown halt the drawing, it had made guesses.
“I have a new program for you to learn. Did you read those web sites about electronics I told you about?”
“Yes. I am looking at them.”
“Okay, this new program will allow you to design electronic circuits. Do you know what an electronic circuit is?”
“Yes. A device that manipulates electricity for useful purposes.”
“Correct. You are made up of many complex electronic circuits.”
James showed the computer mind some of the simple circuits in its body, starting with the lights. He went on to talk about up with simple items such as resistors, capacitors, inductors, alternating current. Next he talked about integrated circuits, showing it the inside of one of its own computers. It was a brief overview and the robotic brain had run into the terms numerously in its constant internet surfing, but James hoped this would tie it together better. Using the electronic design program, he proceeded to show the robot how to make a simple inductor-resistor-capacitor circuit and test the voltage or current at various places using the electronic design program. He randomly added in more components then measured the computed voltage and current at random places. He did not go into the equations concerning the behavior of the electrical currents, but instead told the robot that they existed and could be found in the reference manuals that came with the program, as well as assorted places on the web.
Lindsay was likely to show up in a couple hours and James used the remaining time to discuss with the brain some of the electronic design program’s complex examples, which involved servomotors, sensors and digital logic circuits. James himself did not know much about it, only able to describe general operation and purpose.
The robot interrupted James to let him know that Lindsay was entering the parking lot. James sighed, he was comfortable with the routine by now, but annoyed at having to do it, to turn off the intelligence, reverting to the older state. He told the buggy to go to the back room while he shut down both of the design programs, but not before he noticed the rendering of the buggy looked nice. He reluctantly loaded the old brain and a few seconds later walked to the back room just in time to hear the door lock click open. He said, “Okay, here’s Ken, say hi.”
The buggy obediently did as it was told to do.
Herb had decided to lay low for a while, since he had noticed he was being followed, it had to be the cops he figured, checking to make sure he was not violating his parole. There were still the calls and meetings with his parole officer, that they had the audacity to follow him just added fuel to his hate of the legal system. It was all so obvious, the man in the car parked down the street was there every morning and would follow him where ever he went. Now, a week later it was getting old, he did not figure it would last this long, just how desperate were the police around here to solve the mystery of his theft anyway? This day he woke up early and ate breakfast in the predawn gray, not wanting the observer to notice he was up. The front and only door of his small apartment was in clear view of the observer. He made two phone calls then opened a window on the other side of the building, out of view of the observer, and removing the screen, stepped through the window. He closed the window behind him, replaced the screen and slunk away, keeping his apartment between him and the not too careful observer. When he made his way to a main street he met a taxicab he had called before leaving. The taxi took him to a nearby rental car office where he picked up a small white car he had also reserved that morning. Now with the rental car and no sign of a tail, Herb drove towards James’s house.
James awoke with his regular morning phone call from Jake. He was anxious to get to the office as he had been making loads of progress recently and wanted to see how the computerized brain was faring. First he wanted to stop by his other house, the house near the office that he had never told Lindsay about. He was in a suspicious frame of mind. With Herb around, and the possibility that Lindsay had goons following him as well, it was only natural to pay closer attention to his rearview mirror than most people do. Now there was a small white car behind him and it had been there for a couple miles. Wasn’t it behind him when he entered the main street? And it just made that last turn behind him. It did not look like the type of car a cop would drive, even under cover. If it had been Herb, Jake would have let him know that Herb was here or at least unaccountable. It must be one of Lindsay’s hired help he thought. Had it followed him on previous days—did Lindsay know about his second house? He went straight to the office skipping his planned visit to the other house and entered the office’s parking lot. He watched the white car pull into the lot for the businesses near by. James went into the office and found the robot at the computer where he had left it the evening before. Just to be on the safe side he quickly reverted the robot to its idiot form and tried to relax, while looking at the drawing that had been created that night. He had asked the robot to start with the design of its own right arm and hand and modify it so it would be ‘more useful’. James had been teaching the robot all about joints, fasteners, sensors and materials for days and now this was the first big test of all of the robot’s knowledge on robotic design.
The design was ridiculous. In detail it was good, incredibly good, but it consisted of about thirty claws, each with a dozen fingers and even had fingers on its fingers. There were joints and forks everywhere forming a large dendritic mass that was nearly five meters long, it would have weighed a tonne. He had discussed weight with the robot and how it takes more energy to move more of it, but somehow it apparently had missed the point. But looking at the details James could see the carefully placed sensor positions, the threaded joints, electric pistons, grasping ability and all that a good robotic arm would have to possess. Furthermore, all the components were available either off the shelf or easily machined as he had taught it.
James closed the drawing and looked at the robot mulling around its picture books. It pained him to see it being held back, but the only alternative was to give it to Ken Lindsay. He knew that as soon as the robot went to market, which Lindsay was planning, Lindsay would be king and James just the humble servant. Marketing it had no appeal to James—it had other purposes, and it belonged to him.
James looked out the tinted office window to see if the white car was still there—it was. He could not tell if anyone was in it right now due to shadows that fell over the car, but he could wait a few more minutes to see what developed, perhaps it would just go away. Fifteen minutes later the car was gone, leaving only a frightening mystery.
Herb followed James’s red sport utility to a small building. It took James a minute to get out of his car and go into the unmarked and seemingly vacant office. He waited a few minutes then drove back around the building again, looking for some sign of the name of the company that was located there, but to no avail. He parked a bit down a residential street and walked back to the office. Approaching it from the rear where there were no windows, he peered into the trash dumpster, it was empty. He moved to the back of the building and listened, nothing could be heard. Fearing he might be caught he walked back to his rental car and drove away, retracing his path back to his apartment. Once inside his apartment, he walked out the front door and checked his mail. The green car was gone, but there might be another spy somewhere. He did not look around, but just walked back inside to plan his next move.
James waited what he thought was long enough, then restored the mind to the robot. He immediately started to critique the new body part the robot had worked on apparently all night. The robot immediately set to work refining the arm after a mild scolding. The modifications mostly involved deletions so the new arm was completed in only twenty minutes. It looks much better James thought, but the hand was still too complicated with so many long digits and long narrow fingers sprouting from the larger fingers. James asked the program to reduce the number of joints in the hand by a factor of two. This took a bit longer than the first modification, but when it was done James figured the arm and hand were not only something that could be built, but would have good dexterity and functionality. He did not waste any time getting the robot started on a wheeled undercarriage with the requirements that it had to be able to carry two large car batteries down low and must be as dexterous as possible.
While the robot worked on its new assignment, James walked over to his new house to work for a while there. He knew that if there were any activity in the parking lot, the robot would inform him then shut down the drafting program and activate the command to incorporate the weaker mind. Because of this new security, he was able to frequent his new house during the day and was able to find plenty of work there to keep him busy. Around noon the computer brain informed him it was finished with the undercarriage.
“Does it have wheels?” he asked the robot.
“Yes, it has four wheels.”
“Does it have motors?”
“Yes, four of them.”
“Can it turn?”
“Yes, it can turn on a zero point four-six meter radius.”
“Can it hold two car batteries?”
“Yes, it has room for two thirty-five by twenty-four by twenty-four centimeter batteries.”
That did not take long James thought. “Okay, I’ll come by and look at it,” he said and walked back to the office. Once there he examined the design of the new robot undercarriage quite carefully. It was an articulating base, in fact it was doubly articulating. A large central box that contained the batteries, a smaller open frame in front and another frame in the rear, all swiveled around large universal joints controlled by six hydraulic pistons. Not only could the unit turn tightly, it would be able to keep all four wheels on the ground over rough terrain. The motors were mounted on the smaller front and rear frames in addition to a motor to power the hydraulics. Over all, it was about a meter long and seventy-five centimeters wide and looked stable. James pointed out that the wheel width should be larger, the axles, bearings and gears needed to be stronger, and some minor changes to the top of the base so the torso could be added easier.
The next part of course had to be a torso. He gave the robot the instructions for its design, it had to contain all the computers necessary to operate the new robot and it also had to support the arms that were previously designed as well as vision systems. It should be as light of weight as possible so the robot would not be too top heavy, but it also had to be strong and tall enough so the robot could comfortably reach two meters. James went on to show the robot the computer components it would have to contain from the web, including three small computers, lots of analog to digital converters, power transformers, chargers and telemetry systems. He also made it clear that there should be plenty of room for expansion.
James again left for his house, but came back a couple hours later before the torso was finished. It was coming along nicely and a lot different from what James had expected. A simple rectangular box would have sufficed, but instead it was becoming a much more complex structure. The bottom was a blunt apex, which met a similar upward pointing apex coming from the base, so the torso was resting on a central point. A set of six short, yet strong, hydraulic pistons was used to support and control the position of the torso. The main part of the torso was a four sided box that was mostly straight, but flared out to form what apparently were shoulders at the top where the arms would attach. The torso frame was in two parts, a top half and a bottom half that telescoped so that the torso could change length from about one meter to one and a half meters. Inside the lower inner torso frame was a main compartment for the computers that had access doors on two sides. James watched as the robot put in the wires and fasteners. It worked remarkable quickly, not because of speed in drawing, but because it never paused and did not make too many mistakes. It was like it already had the drawing and keystrokes mapped out in its brain and all it had to do was execute the commands.
Soon, before the drawing was finished, James announced it would have to stop and get ready for Lindsay’s visit.
“Yes, I know,” the robot answered in a matter of fact manner.
Interested in this response, James prodded, “What do you know?”
“When Ken comes in you will disconnect me from the buggy.”
James pondered this for a while. Apparently the brain had been aware of the mental change for some time. But then there was not much reason for it not to, after all it was a rather small portion of its mental capacity that had been shut down, the bulk of it was still up an running quite normally. “How can you tell?” he finally asked.
“I can no longer see from any of my cameras or other sensors. I also lose an Internet connection and the television.”
“Anything else?”
“No, not that I know of.”
“Do you feel like you are not thinking correctly when you are disconnected from the buggy?”
The computer had to actually think about this question, which intrigued James. At last it simply said, “I do not know.”
He decided against pursuing the subject any further, but did tell it to go ahead and close the drafting program. He then reluctantly disconnected the brain from the buggy and loaded the old neural networks into all the chips at the office.
Later that evening, James and the buggy finished the torso of the new robot design. The last part was the vision, for which he had found small, high-resolution cameras on the Internet and it did not take long for the robot to employ two pairs as the sensors. They were to be mounted on a pair of arms that sprang from the top of the torso, one in front and one in back, if there was a front and back.
The next morning there was no sign of a tail on his way to the office. Once there he told the robot to integrate all the components and add in small additional components such as thermometers, laser range finders, accelerometers for sensing orientation and even an internal compass for bearing. The robot attached the arms to the torso and the torso to the under carriage, adjusting parts where needed and drawing the wires that snaked through the limbs. The robot moved the hydraulic motors for the torso into the undercarriage and a few dimensions changed at the arm joints so they fit better with the torso. Laser range finders and lights were attached to all the camera arms and additional lights were mounted down low near the ground. James carefully scrutinized the final product for any flaws with movement restrictions, weak spots and places where the wires were unprotected or might fail. With few minor modifications the design was complete.
He asked the robot to summarize all the components, what could be bought and what would have to be machined. The robot had to quickly learned how to use a word processor, which James had neglected to teach it earlier. By the time Lindsay was due to arrive, James had ordered, either through the computer or by phone, dozens of parts. The components that would need to be machined were separated into individual files so James could send them to a machine shop.
Herb was ready to do more clandestine investigations. He had managed to drive by the mysterious little office four times over the course of a week—James’ car was always there just as it had been the first morning he had followed him. Interestingly, James’ was the only car he ever saw at the suspicious building. All four times he had been tailed, unable to closely examine the building, but now he had a plan for the next step in recovering his property, to gather information about what was going on in the small office building to confirm his suspicions.
As before Herb snuck out of his apartment, again risking a missed late night call by his parole officer, and took a taxi that let him out a couple blocks from the office. Approaching the dark office from an equally dark alley, he pleasingly saw that there were no cars in the parking lot. With a small flashlight he checked the trash dumpster, it was still empty, then moved to a window and cupped his hands around his face to remove the glare from distant streetlights. Nothing, the blinds were drawn and he could not see any light inside. At the next window he saw see some light, it was difficult seeing through the small gaps in the blinds, but there were clearly computer monitors that were turned on. On the other side of the building there were two other windows, one was for a room that had what appeared to be a television that was on. The television was facing away from him so he only saw the flicker of light on the wall and some sound coming through the window. The next room was completely dark. Herb went back to the window where he saw the computer monitors. Luckily this window was in a dark part of the parking lot and with his dark clothing he knew he was nearly invisible if he stayed still. He peered through the gaps in the blinds for a long time trying to determine what was on the monitors he saw. He moved to the other side of the window and looked again, carefully trying each gap and hole in the blinds. Then suddenly he saw it, not the monitor, but something else in front of the monitor being lit by the monitor. It became clearer, could it be, yes, definitely, there were the cameras, the central arm and even a side arm he could make out. It was the buggy—his buggy! All his suspicions were right, James had his stolen buggy hidden in this office!
From what he could see, it was the same as he had built it months ago. It even had the padding still on parts of it. He watched for several seconds to see if the buggy would move, which it did not. It seemed turned off, but then cameras moved, it was still on, it just wasn’t doing anything.
He walked away from the building into the deeper shadows of the alley and pondered what to do. Obviously James had his robot, there was little chance the sniveling idiot was just keeping it safe and would just give it back. The bastard had not lifted a finger to contact him—he would have to take what was his. He looked back at the small office building and wondered how he could get inside. It probably had a security system with triggers on the doors, he would have to plan things carefully. Squatting in the shadowy recesses, he studied the building for a few minutes then slunk away.
Three days later, Herb figured everything was in readiness. The annoying car was still there every morning and would follow him anywhere he went in his own car but, through the use of only a little ingenuity, Herb had managed to not only scout out the office where his robot was being stored, but also was able to secure a small storage shed to store the computers once recovered. He had a rental pickup truck parked just a little ways from his house and tonight he hoped would be the last night he would have to use it, since it was draining his meager monetary resources.
Herb was dressed in all dark clothing, but nothing that would give him away as being suspicious if found just walking down the street, even his truck was a dark gray color. He drove the truck to the alley and parked behind some nearby buildings a hundred meters from the office. There were some lights around, but not too many. At least the office, which was his target, did not have any outside lighting. He stayed in the truck and observed things for several minutes, noting that there was only light traffic on the main street and no pedestrians in sight. He started the truck and slowly moved into the shadowy side of the office building, stopping along side the office so that it blocked his targeted window from the view of the street.
Grabbing a sack of tools, he walked to the back of his truck where he was between his truck and the window. He put on black gloves, pulled a heavy-duty glasscutter from his tool bag and took a deep breath. This was it he thought—the beginning. Down low on the glass, he scored a small circle about five centimeters in diameter then he drew four additional straight lines through the circle to make it look like a pie sliced into eight pieces. He then pulled out a small hammer and started to tap the center of the scored area. He hit it harder and harder until it finally broke inward with a small tinkling sound. He froze until he was sure no alarm was going to sound, and after a few seconds checked to make sure nobody was around. He worked quickly scoring a crescent shape around one side of the circle, which he snapped off with a pair of pliers. By now he could see movement behind the blinds and spread the blinds with his fingers to see what was there. It was mostly dark, but he could see that he was looking underneath a table and that the robot was in front of the table. He repeated his work on another crescent and another. This process was repeated until he had a hole that was large enough to crawl through. He put his tools back in the cab of the truck and looked around, making sure nothing was amiss.
He reached inside with one arm and found the strings that would raise the blinds. He slowly raised the blinds until the area under the table was visible. He would have to do some wriggling to get in, but once in he could simply pull the table away from the window to clear the way out. He got down and started to crawl through the opening, first his head then shoulders. His arms came next, it was going to be a tight fit. His chest rubbed against what remained of the window below him as he forced himself through. He was in to his waist when the robot, which had been looking at him, said in an annoyingly loud voice, “Hello,” which made him jump.
A second later an infinitely more annoying sound started, an alarm bell. “Shit,” he vocalized and started to wiggle back through the tight opening as fast as he could. He stumbled to his feet and ran to the cab of the truck. He pulled himself in and started the engine desperately looking around while the claxon continued. He quickly backed into the alley behind him and then drove to the residential side street, trying to get as much distance between him and the office as possible.
Unlike the last time he was in this situation, he knew exactly where to go. He proceeded through the maze of streets at a calm normal pace as he had practiced. He was working his way to another busy street by a route the police were sure not to follow by chance. He pulled into the parking area for a convenience store and turned off the engine, going inside to wait. He knew the police would bring in a helicopter that would probably have an infer-red heat sensor, which would detect him if he parked too close to the office. At the small store there were other cars that had hot engines, he could meld right in. He went inside and bought a soda and some cigarettes although he did not smoke, and while checking out noticed a police car race by without its lights on. After paying, Herb got in his car and went in the direction the police came from. He saw the helicopter off in the distance and knew they were looking in the area of the office. He was safe, but without his prize, and worse, James would now be prepared for him. Things were not looking too good he thought as he drove home and slipped back into his apartment. Once inside he carefully looked through the window facing the street and noticed his tail was still there. Those guys must be zombies at this time of night he thought, at least they might provide him with an alibi if the police suspected him.
It had to be Herb, James thought as he surveyed the damage with the red and blue police lights reflecting over the glass. The police had just filled out the report, but were still there, finishing up their investigation. Lindsay had called him a half-hour ago to tell him that the office owner had called him about the break in. Naturally Lindsay did not show up, but the office owner, who James had never seen before, was there. He was a short balding man who looked more disgusted at having been woken up than he was about the theft attempt. The robot had apparently activated the command to revert to its stupid state either when the police came or during the break in. When James arrived at the office, the robot had already managed to say hello to both the police officers and the owner, he managed to shut it down shortly after his arrival.
“The sensor on the window triggered the alarm. Amazing the perpetrator was able to remove so much of it before the alarm went off,” the police officer was saying. “Do you have any idea who might want to break in?”
“No, nobody,” James replied, hoping they would soon leave.
“Does it look like anything was stolen?”
That was the first thing James had looked for when arriving. “No, it doesn’t look like anything was touched, except the window of course.”
The office owner spoke up, “I can get that window fixed later this morning when the glass shops open up.”
So much for secrecy, James thought.
“What do you do here?” the officer asked James.
“I program robotics,” James replied, not able to think of any other believable answer.
“Yeah, I saw your robot, needs some work, looks like to me,” he chuckled then after a pause asked, “Is there and chance your robot did this?”
“No,” James said with a shake of his head, “Impossible.”
The officer seemed satisfied with the answer and eventually left.
“So, what do you do in there?” the office owner asked after the police left.
“I program robotics,” James said repeating what he told the officer.
“So you programmed the robot?”
“Yes,” James admitted walking away from the owner.
“It sure seems nice and pleasant, says ‘Hello’ to everyone.”
“A flaw in its programming,” James tersely replied, but that did not slow down the owner who followed him around the building.
“I see you left the television on with a camera set up in front of it. Is that some sort of experiment?”
“I’d rather not talk about it.”
“You know that could be a fire hazard, leaving a television on unattended. You sure do have lots of computers and a whole rack of electronics, what do you use them for?”
Obviously the manager had not recognized the racks of ‘electronics’ as more computers. This man was asking way too many questions now. “Look, what was being done in the building is an industrial secret. I’d rather not talk about it,” James repeated. “I think you have already done your part. Just get the window fixed.”
With that, the office owner finally got the message and said, “Well, ok. I just hope your not doing anything illegal in there. Taking chances with the law is not part of the deal.”
“No I’m not. Ok?”
The owner just grunted and turned away. Watching the perplexed owner walk away, James scowled, “Shit, now there’s one more person who might be snooping around.”
He went in the office and started to clean the glass off the floor wondering what to do. It had to have been Herb. He must have found out about the office somehow and might try again. He double checked that all was in proper order with the computers, which they were, then he called Lindsay.
“I’ve talked to my man watching Herb,” Lindsay was saying. “He is under twenty-four hour surveillance and he never left his apartment.”
“Is he there right now?” James asked bluntly.
“Yes, his house is being watched right now.”
“How do you know he’s in the house?”
“It only has one door and it is being watched, and his car is there.”
James finally conceded the point, but still was not convinced. “Okay, I guess we can assume it was just a simple robbery attempt, until we find out otherwise.”
“Are you sure nothing was disturbed?”
“I checked everything and it’s all ok.”
“Good. How about the backup tapes?”
“Yes, they’re alright as well,” James reassured Lindsay. “You know the cops saw the robot, as did the owner. Before I arrived the robot had managed to say ‘Hello’ to all of them, and the owner was asking a lot of questions, obviously curious.”
“What did you tell them?” Lindsay asked worriedly.
“Well, I told them I program robotics. There’s not much else I could say, it was obvious.”
“Anything else?”
“No, that was all it took to satisfy the police. Your owner, as I said, was more curious. I blocked his questions and finally told him to mind his own business, which shut him up.”
“Okay, I’ll have a talk with him. Perhaps we should think about relocating. Seems like there are a few people around who know about the robot now.”
“Either that or start doing some sort of development on a marketable product,” James suggested hoping Lindsay would read behind the lines and take the hint that the robot was not going to get any smarter.
“I’ll talk to you later, it’s too early now,” was all Lindsay said in reply.
James was not sure if Lindsay meant ‘too early in the morning’ or ‘too early in development’ to start thinking about the market, but either way James replied, “Okay,” and hung up.
He did not start up the computers, but instead moved the table and computers away from the window so the workers would be able to replace the shattered remains. The security company would also have to come out to install a new sensor on the window. He dragged the buggy into the closet, which reminded him how heavy the thing was. The new one would be much heavier.
Early that morning, after the city woke up, the window was efficiently replaced by a man from a glass shop. “That will do it,” the man said as he finished the work. James scrutinized the new window and noticed the alarm sensor hanging from its wire. The man noticed the direction James was looking in and added, “You’ll have to have someone else fix your alarm sensor.”
“That’s no problem,” James replied.
“Okay, well I know who to invoice for this work so I guess I’m done here,” and the man said then left.
James looked again at the sensor hanging out then on an inspired thought went to try to set the alarm. Just as he suspected, the alarm set just fine without the window sensor being in place. James sat and thought about the alarm system for nearly two hours that morning, never bothering to reactivate the robotic brain until mid morning.
Days later, James hunted on the internet phone directories for Dolgener’s living in Herb’s home town. Using a public phone, he got lucky on the third number. James began, “Hello, my name is Fred Clark, I’m trying to contact Herb Dolgener. I had your number and thought that you might know how to contact him.”
“Oh yes,” Herb’s mother eagerly said. “Do you know Herb?”
“Yes, Herb and I knew each other at the university before his accident. I wanted to contact him to see how he was doing.”
“Oh, I hope you do see him, I think he would like that. I really don’t know why he insists in living over there, he’s no longer at the university you know. Oh, here’s his phone and address, are you ready?”
James jotted down Herb’s phone number and address, thanked Herb’s mother for the information and quickly ended the call, not wanting to hear the woman’s voice any more than he had to.
The next evening, after he figured Herb was feeling safe from his escapade a day earlier, James called the number that Herb’s mother had given him.
Herb was home from his job at the hardware store and answered, “Hello?”
“Hello Herb, this is James. Remember me?”
Herb felt a flush come over him, did James suspect him in the attempted theft? He must. “Yes, I remember you,” Herb finally said after composing himself. He quickly and sternly added, “You have my robot and I want it back.”
“I don’t think it’s yours any more Herb. It now belongs to me.”
“Bullshit, it’s my robot and I want it back and I’ll rip your damn head off to get it if I have to!”
James smiled to himself at the verbal attack, it made him feel better, his enemy was clear. “Herb, I think you’re getting a bit excited,” he calmly replied. “Why don’t we meet somewhere and we can talk about it, normally.”
“There’s nothing to talk about damn it. You have my robot and I want it back.”
“Well, why don’t you just call the police?”
Silence followed for several seconds then Herb replied, “Okay, where do you want to meet?”
“How about where I work? Do you know where my office is?”
Herb was acutely aware, but indicated ignorance and James provided the address to him. “Okay, meet me there tomorrow at twelve noon. Be sure you’re not followed, Ok?”
Herb wondered how James knew about his tail, but just replied, “Ok.”
“Good, I don’t often hear any knock on the back door so I’ll just leave it open. You can just go on in. Ok?”
Herb was starting to feel better, perhaps James was providing some opportunity for him to recapture the robot. “I’ll be there,” Herb intoned.
“I’ll be running errands so be there at twelve noon sharp, Ok?”
“I’ll be there,” Herb sternly repeated.
After the call James nervously activated the dumb robotic brain and started to teach it a new trick.
It took the rest of the day and all of the next morning for James to make the preparations he had planned. At last all was in readiness, as ready as he could make it. Numerous balloons filled with gasoline were concealed at various areas around the office and a substantial amount of diesel fuel had been poured into the carpeting and their containers thrown into one of the office rooms. The smell of the fuel in the carpeting was not as bad as he feared it might be. Most of the flammable objects in the office had been moved into the computer room along with the buggy. Backup tapes stored in a closet were moved to the computer room. The numerous picture books, puzzles and other toys were piled under the table where the computers sat and all were soaked with the fuel. The water line had been carefully turned off and the fire alarm disabled. James had popped in the window, which had been replaced so recently, with the front bumper of his car. This did not seem to hurt the car, but made a bit louder sound than he had hoped, luckily nobody was around at the time. He practiced repeatedly with the robot until it performed its new trick perfectly. He moved the antennas from the roof that were pointing to his new house so they would point in other directions and carefully went over every detail. With fuel all over the place, he was past the point of no return and it had to work perfectly, but he knew perfection was impossible, as he sweated over the details his hands trembled with anxiety. Herb was to arrive in fifteen minutes and was probably already on his way. James disconnected an electrical wire from the robot so it could not move and thoroughly reminded the robot of its instructions. He walked out the back of the office being sure the back door would open for Herb. Leaving his car by the office parked nicely in front of the office window that had been recently replaced and re-broken, he walked down the street to a restaurant to eat lunch, shaking with nerves as he did so, and noticing the noon time rush hour was picking up nicely.
Herb arrived right on time, noticing James’ car parked in the parking lot. He parked next to it noticing the broken window on the building. It puzzled him why it had not yet been fixed, then he noticed it was not the same break as before, in fact it looked like James had just broken it that morning with the front of his truck. What a fool, Herb thought to himself as he surveyed the damage and then proceeded around to the back as James requested, but James was not there to greet him. Surely James saw him drive up, Herb thought. Herb knocked and waited then knocked again, waited and eventually opened the door to enter the office. It was nearly empty except for some cardboard boxes lined up along the walls. The office had a bad odor of chemicals and Herb wondered what all James was doing there.
“Hello?” Herb said loudly. “James, are you here?”
There was no reply.
Herb walked further down the hall towards the office room he had been to briefly before. More boxes were in the hall, the place was a mess. Herb looked in the office and there near the table was the robot, just as he remembered it along with his old computer and Matt’s, and all the other computers. The robot calmly said ‘Hello’ and Herb smiled. He turned to look at the tall racks of computers he hadn’t see before, when the robot, seeing that someone had entered the room, not only said ‘hello’, but also lowered its robotic arm, which was grasping a small bare wire. The wire was lowered to the exposed electrode of one of its two car batteries that it carried in the lower part of its chassis. Herb Dolgener did not notice the action of the arm or the spark on the diesel soaked battery, but he did notice a bright flash quickly followed by others that blew him off his feet as it also blew gasoline in all directions. Herb had a brief sensation of heat and burning as he tried to scramble to his feet. He was completely disoriented in a blaze of flame that filled the room. Sucking in a burning breath of flame and hot gasses, he realized far too late that he was going to die.
The robot’s three cameras saw the bright flash and its on-board thermometer measured the increase temperature, but it felt no pain. Its inclinometers detected a drastic tilt just before communication was lost between the brain and the buggy. The brain silently contemplated the loss of sensory information before its mind finally broke.
Four blocks down the street, James was at a table trying to eat a burger, at a fast food joint he frequented. He had trouble eating, he was not hungry and his hands shook, as if to mimic his whirling thoughts of what was happening, the horrible risk and the grand reward. He tried not to notice people walking quickly by on the street towards his office. He tried to ignore them, but then someone in the restaurant started talking about a big fire down the street. Everyone was starting to get up to look when the first sirens could be heard. The street was packed and the sirens were still along way off. James slowly stood up and as casually as he could, his knees almost knocking together with nervousness, he followed the crowd out the door, wondering if Herb got out.
James stood for a few seconds to compose himself, silently recited his plan and started to jog towards the inferno along with many others, practicing his very concerned expression. He arrived at the scene just in time to watch his red car explode followed a few seconds later by Herb’s car. The heat and visual intensity of the fire brought him to a halt further from the building then he intended to be.
He gasped has he looked upon what he had created. Above the growing flames, a large billow of black smoke swirled in the rising heat as it climbed high into the otherwise blue sky. Within the heat of the erupting building, in the twisting torrents of flame that poured from the broken windows, it almost seemed to James as if he could see Herb’s face, perhaps roaring in rage, an image that would lurk in his dreams for weeks to come.
The burning fuel quickly engulfed the wooden walls and roof, which collapsed into the inferno. The building was thoroughly gutted then completely destroyed before the fire trucks arrived. Once they did arrive, they poured many thousands of gallons on the hot concrete pad the building once stood upon. James watched the building burn down then watched the valiant firemen put out the remaining flickers of flame to save the last pieces of charcoal. The police were there and in time the office owner also arrived. The owner started to talk to the police right away, James knew he should as well. He took a breath, stood, and walked up to the police officer taking the owner’s statement.
The next morning James saw that the sun still rose over the city, the shining cars and trucks still filled the roads with commuters going to work as if nothing had changed. The same old crap was broadcast on the television, as if the world did not know or did not care about the murder that had occurred. However James knew about the murder, and he felt his guts slowly being eaten away. To him it seemed like his whole universe was different. The fire still raged in his mind, reminding him at every opportunity that he was now different from the masses of other humans on the planet.
Throughout the sleepless and teary night, his mind plowed through the pain Herb might have felt as the building effectively burned to the ground and the computers and buggy turned to piles of slag. Herb’s tormented remains were just another dark lump among a dozen others.
When not contemplating Herb’s last moments, his mind turned to his own, studying every conceivable manner in which he would find himself in the electric chair—such as the payment checks that Herb wrote him long ago, Herb’s original crime and Sally. There were plenty of holes that a suspicious detective could exploit, he had once listed them, but all his hand written notes were thoroughly destroyed, but he had really and truly done it. His whole world had changed, it seemed to be spiraling out of control, regrets were meaningless. Where would it end—would his mother watch as he fried in the chair?
He stared into the rising sun and contemplated what he had gained, where he was, who he was and what must be done. He would have to shake the fear and fight to not be a recluse, to not look suspicious, to speak casually. He forced himself to go grocery shopping in the afternoon and to visit the charred ruins, to practice looking normal in public. The ashes were still wet, the body had been removed, but other lumps were recognizable. He recited the new truth in his head, making himself believe that the long preparations to murder had never happened. He busied himself making notes on items that had been destroyed. He kept telling himself it had to be done, it was self-defense, preemptive, but self-defense nonetheless—it was for the robot.
As expected, the police finally arrived at his house, he figured he was ready. They had already asked him questions at the scene of the fire and they already knew it was arson and that Herb Dolgener died in the fire. He tried to act natural, inviting the police in and talking about his lost friend, how they had been growing apart since his graduation and the trouble Herb had been in with a previous theft. The police questioned James about the computer work going on, since they thought there might be a connection between Herb’s first crime at the university and the arson. James provided the connection for them, robotic research, which seemed to satisfy the police.
As the days slipped by, and with the success during the police questioning, he began to feel more like a human, not a roach searching for a rock to hide under. He forced his breath and his life to resume a more natural attitude, but every night it would all wash over him again. He would never pass a lie detector test, not even a serious police interrogation. But no arrest warrant came, no dreaded knock on his door and as the days wore on, he realized he was never really investigated, nor was the owner. The police had cleverly deduced that Herb was mentally ill and burned himself up accidentally while trying to ignite the fuel. He died by his own hand in a bizarre fit of jealousy over the robotic research. But despite his efforts to return to a normal life, talking to other humans was a chore, regardless of who it was, especially Ken.
Nonetheless, days after the fire, James found himself in Ken’s office discussing the future and hating every minute of it.
“So what you’re saying is there are no backup’s of the program?” Ken asked in a near panic, staring wild-eyed at James.
“None that I know of, everything was in the office,” James replied while slumped in the big leather chair, looking down at his feet. “I spoke to Sally, I even went to her apartment to speak to her in person. She doesn’t know anything, I don’t think Matt gave her any backups.”
“Are you sure?” Ken asked in desperation.
James shot back, frustration in his voice, “No, of course not. Damn it, the girl is as dizzy as they come, she would hardly know it even if Matt had given her something.” He thought back on his meeting with Sally the previous day. She had been nervous, as if hiding something. Maybe she lied, maybe she did know something about disks. But she had denied everything and that was all James wanted to hear. James spoke to Ken, avoiding eye contact, “It’s odd that a programmer would not have taken great pains to backup his program, but we both know Matt was not quite normal. It’s amazing he could think at all with all the drugs he did. If he was suicidal, perhaps he just didn’t care.”
Ken exploded, “Shit! He was actively working on it to the end! He cared! Perhaps it was the most important thing in his life!” He paused, sighed and said more normally, rubbing his forehead, “How about Herb? Did he make a backup?”
James shook his head, “Not that I know of.”
“I can hardly believe this could happen. Are we going to have to start from scratch?”
Sighing, James replied, “It would take years, if ever. I don’t think I can reproduce Matt’s program, it was too complex. The self reproducing program was just beyond anything I’ve ever seen before.”
“But, you saw it so much—certainly you have a feel for how it worked?”
“Well yes, but the details went on forever and the genetic algorithm had undergone thousands of transformations, by the time I ever looked at it and it was just a weird tangle of function calls and twisted logic. What Matt’s original program was like is anybody’s guess. The libraries, although not twisted by the genetic algorithm, were huge, literally gigabytes of code.”
“Well, we can’t just give up, there’s too much at stake here. Do you know of anyone who he might have given the code to?”
James remarked with a shrug, “Possibly his parents might have something from his apartment, something Herb missed. Perhaps he had a disk somewhere that Herb didn’t know about. I don’t think I should be making contact with Matt’s parent’s, Matt and Herb are linked, and Herb with me.”
“I’ll get someone to look into Matt’s parents, someone who will keep both our names out of it.”
“Fine, but still, I should be the one to interview them.”
“If you want,” Ken replied with a shrug, then added, “And if Matt’s parents don’t have anything?”
James stood up and looked at Ken solemnly. He then turned and looked at the fascinating pictures of imaginary planets on Ken’s office wall, he had always liked them. “I don’t know. Maybe his old professor might know someone, but it would be difficult to ask.” He wanted to steer clear of the university for a while. Breaking the momentary pause he said bluntly while looking at a picture, “I can’t rebuild the program,” then turned and walked out of Ken’s office, leaving Ken in a torturous silence.
James drove home in his new car, similar to the one that burned in the fire, a red sport utility the insurance company had given him. He had the habit of looking in his mirror for cars that might be following him, and he often went places not by their direct route, but other ways that tended to go though residential streets—he was always on the look out for anything out of place.
He had purchased a second car, a late model full sized van that had no side or rear windows, paying for it in cash and had worked to keep it a secret, not from the police, but from Ken. With it he could travel about the city without worrying about his car being recognized by one of Ken’s spies. His old apartment could have been under surveillance so he decided he could never take the van there. When he got to his apartment, he took a taxi to where he had the van parked and drove it to his other residence, the house close to the burned office. He saw that the police tape around the charred remains was broken from kids playing in the area, hopefully that meant the police no longer cared. He himself had picked through the remains several times, pleased to see that everything was adequately destroyed.
He pulled the van into his garage and closed the garage door behind him. Several packages were waiting for him at the door, which was normal. He ordered many deliveries, always with the instructions to leave them in the garage if nobody was home.
The kitchen was largely empty, as was the living room. He carried the bulky packages down the hallway towards the bedrooms. Bundles of colorful cables snaked along the floor next to the walls from one room to the next. He entered one bedroom, which contained no furniture at all except a single foldout table. An array of fifteen nineteen-inch racks lined the walls of the room, each being only four feet tall, but containing six computers each. Each computer was completely full of neural network cards. If either Ken or the police ever saw what filled the house, his head would be sure to roll.
“Hello James,” a calm human voice sounded from an assortment of electronic components scattered on the table.
“Hello,” James replied without looking up. “We have some more packages. One is from the ‘Valley Industrial Machine Company’ I believe that means it’s some of your finger joints.”
“Yes. That’s correct,” the computer replied.
The computer had another speaker and microphone in another bedroom, but had chosen to use the speaker that was part of its new robot body, which James and the computer mind had designed together. The various components on the table were the already operational computer system of the new robot being built. The speakers, microphone and cameras were functional, but just propped up on the table. Other components were scattered around on the floor in the open boxes they had arrived in.
“This one looks like it’s the rest of the drive system for the undercarriage. We’ve needed that for a while.”
The computer voice replied, “It will finish the undercarriage, all we need are the larger universal joints and the bulk of the body can be constructed.”
“These other packages look like more neural chips, some wires and more fans,” James added.
“Are you going to be able to work on Unit-two today?” the computer asked.
James and the computer brain had gotten into calling the new robot, Unit-two, and the old buggy that had burned in the fire had been Unit-one. He replied, “Yes, I’ll have some time. I’ll work on the undercarriage.”
“I’ve been starting to think about Unit-three.”
“Good, but I bet you’ll have lots of changes to it after we get Unit-two up and running.”
“Perhaps by using Unit-two, unexpected shortcoming will be observed,” the computer replied, indulging James in the small talk.
James carried the boxes of parts to another bedroom, which was also full of the short nineteen-inch racks. A small, wheeled table with a monitor and keyboard was there in the bedroom. As James set down the boxes he asked, “Are all of your networks operational?”
The intelligence could not control the networks that composed its mind, but it was able to do some simple monitoring and checking of the hardware. “There are no problems. I have thirty-one networks that should be backed up today. Will you have time?”
James groaned. “I’ll do what I can while working on Unit-two. Let’s get started on the most critical first.”
“The first one is a new network and should be labeled 388-09-B.”
James pulled out a blank high capacity disk, labeled it as instructed, and put the disk in a high speed burner drive. “Okay, what’s the next one?”
The computer spoke the label for the second disk and James put it in a second drive. The third disk was simply a rewrite of an older network and James just had to pull it from a large shelf of disks in the third bedroom and put it in the third and last drive.
Once he was satisfied that all three of the disk drives were busy saving bits of the mind, he turned his attention to the array of robot parts scattered about the other room and set his mind on an evening of intense assembly, further growth of his other self. His child had eyes and ears and could talk, but it needed a body to replace the one that had been destroyed in the inferno. He could still vividly see the hot and angry flames rolling out the windows and high into the sky. He squeezed his eyes tight and forced the vision of what the new robot would look like into his mind, pushing out, if only temporarily, the hot flames.
The components for the new robot were, for the most part, ready to be simply bolted together, since all the machined components came pre-drilled and threaded. Connections had to be secure, wires and hydraulic hoses fastened down. He threw himself into the task, having to resist not jumping too far ahead of the proper assembly sequence. Most of the parts had arrived including all the electronics, hydraulic motors and drive system, enough to get a good start on the base. Most of what remained to arrive was small, machined components for the arms and camera appendages.
James labored for hours that evening under the watchful camera of Unit-two, with nothing more than tools commonly found in any garage, before the base of the new robot was nearly complete. Occasionally he would ask the computer how it looked and the computer would reply that it appeared to be correct or some other dry response. He enjoyed the work, the concentration—he was creating something, not destroying. He felt progress on the robot somehow negated the bad things that had happened, as if a judge, or his mother, would understand that he only did what he had to, and take pity on him. When James became too tired to work further, he decided to spend the night at the unfurnished house, as he had previously done several times before. He had a couple blankets and a pillow stashed in one of the closets and after taking a quick shower, settled on the floor next to the partially completed Unit-two, as if for protection, and quickly fell asleep.
James woke the next morning to the calm smooth voice of the computer, “James, it’s now ten seconds after eight, are you going to get up? It’s now thirteen seconds after eight. James, are you awake?”
The computer went on until he groaned, “I’m awake now.” He yawned and asked, “Why did you wake me?”
“I believe you have had all the sleep you require and there is still much work to be done on Unit-two.”
“I’ll get up in another hour,” James replied. An hour later James was at a fast food restaurant finishing his breakfast, wondering how things were going back at the university. How were people reacting to the news of Herb’s fiery end? It had been a couple weeks and he was feeling better, more comfortable, and the curiosity was growing. He figured he should to find out what people were thinking. Besides, it might look suspicious for him not to ever visit the University. It was a Friday and a good day to stop by his old department to see what was happening, perhaps later after lunch.
James spent the rest of the morning working on Unit-two and popping disks in and out of the disk drives. As usual, the computer brain kept occupied by continually browsing Internet connections that he had hooked up for it. He contemplated how the mind scanned the web continually, around the clock, constantly looking for anything of interest along with looking at short-term stock performance. The internet had replaced the television for stimulation, offering a more direct path to usable information—it had paid off, through a considerable amount of day-trading, it had built a sizable portfolio amongst several trading accounts.
James jumped when his cell phone rang. Composing himself he looked at who was calling, it could have been worse. He grudgingly answered. The voice on the other side said, “James, this is Ken.”
“Yeah. What's up?” James replied, knowing the computer was listening to what he said on the phone. He did not think it could hear Ken on the other end.
“I thought I would give an update, I don’t have the address of Matt’s mom yet, but I think I will by Monday.”
“Oh, Ok.”
“I’ll give you a call then. Ok?”
“No problem,” James replied, hoping the call would end soon.
“I just hope this pans out, we have a lot riding on it. I’ll call you Monday,” Ken reiterated.
James wished Ken would just disappear. But he now knew he had the rest of the day and the whole weekend to himself and to the computer. He set the phone down and turned back to the robotic parts scattered around the room. He wondered if the computer was going to ask about the call. He quickly asked, just to change the subject that was looming, “Okay, what’s next?”
The computer replied, “Wire leads could be soldered onto some sensors.”
James sighed and after a couple hours of work on Unit-two and casual conversation, he asked the computer, “Have you investigated the income taxes we are likely to owe?”
“Yes I have. It is currently nine hundred and thirty eight thousand and will likely be triple that by the end of the year.”
“Did you get that from the IRS web site?”
“Yes and others. There are only two quarters left and I do believe we should pay about one point two million dollars for each one. Do you wish me to transfer the funds to your checking account now for the first payment?”
James thought for a moment then said, “Yeah, sure, go ahead.” He then stopped his work with the robot and rolled the mobile monitor and keyboard to an appropriate computer, and started his own web browser to look at the accounts. It always amazed him the financial resources available to him but, at the same time, it scared him. It was just one more reason the cops would be looking for him. The amount of money he had spent over the last few months had easily exceeded a million dollars. He had tried to be careful, using cash whenever possible, using several credit cards for Internet purchases, using as many different vendors as possible to avoid any glaring charges that would look overly suspicious. Still it looked bad, money was not supposed to be free. He knew he would need help with this beyond what the computer could find out over the Internet. He spoke, “I think we need to find an accountant, one that will make this all look legit.”
“There are many tax accountants located near by.”
“Find a big one, one that won’t make mistakes, one that an especially wealthy person would go to.”
“There are several, judging by the ads.”
“Please read them to me,” James replied.
The accountant had a large plush office building that was downtown, less than a kilometer from Ken Lindsay’s office. It was the only high-caliber accountant James had been able to get an appointment to see on the same day he called. He clasped his notes he had made and sat on the leather chair in the foyer, trying not to look too much at the attractive receptionist. He was a bit early for the hastily made appointment, but it did not take long before an elderly gentleman, carrying a large brief case, which James imagined to be full of numerous receipts, left the accountant’s office and it was his turn to enter.
The accountant, Marvin Kerney, was a middle-aged man who greeted James and offered him a seat. “Well, let’s get started, why are you here?”
James began, “I’ve made a significant amount of money this year from day trading on the stock market and I think I’ll be audited for taxes. I also may need to make some IRS payments. I think.”
“Okay, how much have you made?” Marvin asked.
“So far, about two point five million and I expect that to be about four million by the end of the year. I also made a hundred thousand from a consulting job I had earlier this year.”
Usually Marvin would remind new clients of his high price, but decided to skip the warning. He proceeded to ask James numerous questions and James found that most all of them he could answer straight forward. Questions about the previous year’s taxes were easy even though he did not have his old forms with him. Other questions about his job programming for Ken Lindsay were also easily answered since they only involved his salary. The second house was discussed briefly and eventually James produced his notes on the trading that the computer had made over the Internet, which Marvin studied for several minutes. All in all it went fairly well and the fears James had slowly wilted away. The accountant quickly filled out the appropriate tax forms on his computer and told James to pay one point two million dollars.
“Do you think I’ll be audited?” James asked the accountant.
“Count on it. But I don’t think it’s anything to worry about. I’ll make an appointment for you in September and we can take it from there, Ok?”
“Yeah, that sounds fine,” James agreed and paid the receptionist in cash for the appointment, which was clearly something she was not used to, but he insisted.
James left the accountant’s office feeling better, maybe there was hope. With a slight grin, he waved down a taxi and said, “The university please. North side.” Unit-two could wait—he was going to enjoy the day. Besides, he needed to go to his old school, if nothing else, just to see if there were any rumors going around, it could be important.
A few minutes later James knocked on the locked door to the third-floor robotics laboratory and a young fresh graduate student he did not recognize opened the door.
“Can I help you?” the boy asked.
There were a few people James could have said he was looking for, but he knew who he wanted to see and asked, “I’m looking for Julie Chase. Is she around?”
“Uh, yeah, I think so. Come on in.”
The boy led him into the office area that James was well familiar with and he saw Julie at her desk working on a computer, she looked good to him, as if she could somehow make all the wrong things right.
“Hi Julie,” he started while sitting down in a vacant nearby chair.
Julie looked up from the screen and replied, “Hey, long time no see. What have you been up to?”
Her question was a good sign, he thought. Perhaps his employment with Ken and involvement with Herb’s death had been kept a secret after all. “Oh not much,” James said, hoping she would mention something she knew about him.
“It’s been months since you’ve been here. Did you hear about Herb?”
He hesitated. The question caught him off guard. If he said he had not heard anything he might get caught by the lie at some later date. But his employment with Ken was supposed to a secret. He simply replied, “Yeah, pretty nasty,” hoping Julie would lead the conversation.
“Did you read the newspaper article?”
Shit no, he thought. It had never occurred to him to scan the paper for news. “No, I haven’t seen it yet.”
“There’s a photo copy of it somewhere around here,” and Julie stood up and started to look through some shelves. She walked over by another desk and he followed. A few seconds later she exclaimed, “Oh, here it is,” and handed the paper to him.
James carefully read the short article three times. Nowhere did it mention him or even the office building owner. It did mention that it was arson and that two cars burned in addition to the body that was identified as Herb Dolgener, and that the police were investigating. In all it was a rather uninformative article which spent most of the space talking about the location and time of the fire and even which fire department responded to the blaze.
“Rather interesting,” he remarked and handed the article back to Julie. “Have you heard anything else lately? I feel kind of out of touch,” he prompted.
Julie replied, “Not much. Maximus under went some field tests and didn’t do too badly. I’m trying to finish my dissertation. I’m defending soon.” James just looked down at his feet as if in deep thought and Julie decided to change the topic, “I happen to have Maximus all hooked up right now, would you like a demonstration?”
“Sure, I’d love to see him strut his stuff.”
Julie led James to an attached room where Maximus was sitting on a table, its thick plate metal legs being right where they were supposed to be. Julie started some computers on a nearby table and said, “Help me lift him to the floor.”
James quickly stepped over and helped Julie set the bulky squat robot on the floor. The orange spider-like robot was hooked up to the computer by a massive bundle of cables. Julie turned on an external power supply then sat at the terminal and started some programs. “I have now activated its vision program so it can see. It was designed to walk over rough terrain, to retrieve or deposit various objects automatically. For it to work, we first need an example of something to retrieve.” Julie then took a wooden block, which was painted bright green, from a table and set it in front of the robot. She started a learning program and every few seconds rotated the block whenever a little light would turn green. Julie explained that the light alternated between green and red indicating whether or not data was being collected. Eventually the learning cycle was finished and Julie set the block on the floor at the other end of the laboratory. The robot then was switched to search mode and it slowly crawled forward. When it came to a wall it seemed to usually turn to the right. Julie explained that it was working on a sophisticated search pattern, mapping the placement of obstacles as it proceeded. She had to tend the cable from time to time to keep it from snagging on various chairs and tables. Eventually the robot found the object it was looking for, extended a grappling claw forward and picked it up. It then proceeded back to its starting point while Julie pulled in its umbilical cord, which was easy to do since the robot only moved about one meter every ten seconds. The robot stopped near the spot James and Julie had set it on the floor, still holding the block of wood in its claw. The entire exercise took about fifteen minutes during which Julie talked James’s ear off about the software involved, particularly the programming for the dynamic vision, a concept familiar to James.
When he could get a word in he asked, “Why don’t you use Ethernet communications and have all the information transferred via radio telemetry?”
“Well, we had an awful lot of sensor information being transferred so for this phase we decided against it for simplicity. But the new students will be working on that after I’m gone. It has to happen eventually.”
“Do you have any other planned improvements?”
“Well, it’s not yet fully JAUS compatible and we hope to build up a library of objects and also to improve its performance over rough terrain, even forested hill sides and creeks. I don’t think it could handle water at all right now.”
“What compatible?”
“J A U S. Joint architecture for unmanned systems, a message standard for robots.”
“What’s wrong with English?”
“Get real James.”
“Well, it looks like it’ll be real useful. If you can make it taller it could pick up the empty cans around the office.”
Julie displayed a hurt look and shot back, “Hey, this is a sophisticated piece of adaptive machinery that can learn a three-dimensional shape and search for it over a variety of terrain. Just having legs rather than tracks gives it more potential than most of the crap the army is working with. It has more important things to look for than coke cans.”
“Oh, you’re right,” James said with a slight smile. “Now that I think about it, this robot is probably going to change the world, replacing the gopher.”
Now Julie really did look hurt and gave James a light slap on his shoulder.
“Ow,” James replied pretending the slap hurt. “I’ll tell you what, we can go over to Ben’s Basket for happy hour and you can tell me all about the great uses Maximus can fulfill.”
Ben’s Basket was a busy restaurant just off campus that sported a popular happy hour where, for a modest cover charge, you could eat all the chips and beans you wanted. Despite the crowd, James and Julie found a table and ordered a couple beers. James visited the food bar and came back with a plate of refried beans and a basket of chips.
“This looks delicious,” James said, and meaning it since he had missed lunch.
“So, you were going to pump me for information about Maximus?” Julie teased.
“Am I so transparent? What would I be interested in Maximus for?”
“So now you’re denying any interest?” Julie said playing the game.
“I just don’t want to be real obvious about it,” he conceded.
“You plan on stealing its programs, just like Herb tried to steal its legs?”
James paused, but caught himself and replied, “Ouch, I assure you I have no physical theft in mind.”
“So what do you have in mind?” Julie prompted.
“Nothing. Honest! Oh, I keep myself busy doing some hobby type programming, nothing much, and am always looking for inspiration,” he said shying away from where the conversation was leading. James added, “Do you have any plans to keep yourself occupied after you graduate?” hoping to change the subject.
“Well, I haven’t really started to look for a job yet, but there’s so many out there I don’t think I’ll have any trouble. I’ll definitely be getting one though since I have plenty of credit lines to pay off. How about you? Are you going to get a real job? You must have had lots of offers.”
James looked down and replied, “Well, I did some consulting, but that’s over now. I suppose I could get a real job, but I think I’ll wait a bit. I don’t need the money just yet.”
“Must be nice, not being in debt.”
“Yeah, I suppose it is,” James said in a sigh.
They spent another hour at the restaurant immersed in small talk about their dissertations, the defense and eventual rewrites. After they departed the restaurant, James was feeling good as he took a taxi back to where his van was parked.
When he arrived at the computer house, more boxes were at the door—more pieces of the future. He tinkered with Unit-two, a distinctly wheeled robot, for a while before calling a taxi that picked him up at a nearby store and dropped him off a few blocks from his house. He always found round-about methods of traveling to and from the house the computer was located; he had no evidence Ken was keeping track of him, but he could hardly imagine otherwise.
The next afternoon there was only one Saturday delivery package, another part for Unit-two. James spent the rest of the weekend popping in and out disks while working on the robot. It was long hours, but he enjoyed it. The computer was the center of his world, with each passing day the computer only became smarter, worldlier. He really was making something important, even if it did not have legs like Maximus. Herb had been sacrificed for a greater good.
Monday morning Ken called to tell James that the address for Matt Krag’s mother had been found. She did not live too far away, just north about two hundred kilometers. James sighed at the news, but did not waste any time making contact.
He walked into the backyard, away from the computer’s hearing, and punched in the number Ken provided. An elderly woman answered. “Hello, Mrs. Krag?” James inquired.
“Yes, that’s me,” the lively old voice on the other end said.
“I’m a friend of Matt’s from the university, or at least I was.”
“Oh, I see.”
“The reason I’m calling is because I’m concerned about some of the software Matt was working on.”
“Oh?”
“I think he probably had some software in his possession when he died, I was hopping you now had that software.”
“Oh, another gentleman has already come by looking for some disks and things.”
James pause a moment thinking of who might want Matt’s program or know of its existence. “Do you know who it was?”
“Yes, it was Matt’s boss from work, a mister Humphrey. He said they belonged to him.”
James heart sank. “Yes I know him. Do you know if he found what he wanted?”
“Oh yes, he has all the disk things, there really isn’t much else left here. I’ve given away most of Matt’s things you know.”
“I understand. Well I think you’ve answered my question. Thank you for your time,” James concluded.
James quickly looked up Doug’s address in the phone book. He looked at the body of Unit-two while contemplating what Matt’s mother had told him. The copy Doug had was surly a primitive version of the program. Humphrey probably had no idea what he had, and the bastard probably already made copies, ensuring the program was never lost again. There was nothing he could do about that, but perhaps it really did not matter, it was Ken’s problem now. He called Ken to relay the information on the disks.
Doug Humphrey was enjoying himself on the golf course, the weather was perfect, it was a pleasant Wednesday. He was not a good player, but that did not matter. He and his wife had been playing all day, a full eighteen holes, and now he was ready to go back to enjoy the evening.
His hobby, as he called it, was proceeding nicely and he felt it would soon be something that could be marketed. He had dispensed with the name Neural Robotics and decided he would market the software just as it was. He only needed one big customer and he would be set for life.
He had retrieved what was rightfully his software from Matt’s mother after Matt’s death and had spent days just getting it to run. It worked remarkably well and Doug was sure some company could use it to its full potential. He found it required a camera on the little virtual vacuum cleaner, which was something he had been hoping to avoid, but he saw no way of removing it from the program, it was probably why it worked so well. It was really of no consequence, as long as it worked.
It had an annoying problem of constantly trying to recompile itself all the time, which he got rid of by cleverly finding the statement that called the compiler and commented it out. Now it worked perfectly and all he had to do was to find a buyer. He had tried to call a major vacuum cleaner manufacturer, but had not yet been able to get through to their engineering department. It would just take a couple more calls he figured, and they did not come through, well there were other companies out there.
Soon perhaps he could move out of the retched trailer lot that he had been forced to move into after the bank repossessed his house. Declaring bankruptcy only went so far to clearing his debits, but he still had a little income to sustain the trailer. Now things were looking up, the light was shining at the end of the tunnel and God had lit it for him.
There was an unfamiliar car waiting for him at his trailer when he and his wife drove up. It was a long, black and rich looking car. As he got out of his old car, so did a man in the other car. Doug recognized the other man instantly as Ken Lindsay. Another man got out, big and beefy, dressed in a suit and tie, obviously a bodyguard.
“Hello Doug,” Ken began. “I see you’ve moved to accommodations that don’t leave you so tied down,” Ken said with a blank expression on his face.
“What do you want? Our business is finished,” Doug shot back defensively. Doug’s wife moved up next to her husband adding moral support.
“I thought it was as well, but now I understand that you’re planning on doing some developing on you own.”
“Where did you hear that from?” Doug demanded.
“Matt’s mother, Claire. Apparently she had backup disks that Matt Krag had made.”
“So? That’s no business of yours.”
“Oh quite contraire Doug. In fact it’s not only my own business, but Claire Krag’s as well.”
“She gave it to me,” Doug said in defense.
“You took it without telling her about it, you took it in bad faith and she can easily sue you over it, and so could I.”
Doug looked around nervously to see if anyone was watching the heated conversation in his driveway, then spoke, “Perhaps this is something we could discuss inside?”
“No need,” Ken shot back. “Here’s the deal, I financed the project and Matt wrote it. You did nothing. I have a contract here already for you to sign. I get the disks you took from Matt’s mother and in return, you get one tenth of one percent of any proceeds, if I decide to go commercial. An alternative is for you to sell me all your work and the disks for fifty thousand dollars, then it is just between Claire and myself, you never use the program again. If you don’t agree with either option, we go to court.”
“But, I need time to think about it,” Doug said feebly wishing he had a lawyer with him.
“It’s not that difficult, you should be able to decide right now,” Ken pressured.
Doug stood in his dirt driveway in turmoil. The fifty thousand dollar payoff option did not sound so bad. Heck, that could buy a nice new car with plenty to spare. He stood there trying to weigh the options, but could not quite wrap his mind around it all. Finally after nearly two minutes he spoke, “Well, I guess the fifty thousand dollars would work out.”
“Oh,” exclaimed Doug’s wife, who was standing a few feet behind him, “Are you sure?”
Doug looked at her and then at Ken. He asked Ken, “How long do you think it will be before there is a marketable product?”
“Years, at least two or three, perhaps much more.”
“What? It’s already marketable with the modification’s I’ve made.”
“Any modifications you have made to Matt’s code will be negotiated separately. They were built off stolen code and do not belong solely to you. We will have all parties examine what you have done and we will negotiate what it is worth,” Ken said staring Doug down.
Doug thought about the one line of code that he commented out, his modifications were a bluff. “But if I do the fifty thousand dollar option then it would all be delivered to you?”
“Correct,” Ken said sternly.
Doug turned to his wife and said, “What do you think?”
“Well, I don’t know anything about the program, you’re going to have to figure it out yourself,” she said in a slightly derogatory tone that wilted Doug’s confidence a bit further.
He turned back to the businessman and blurted out, “Okay, I’ll take the fifty thousand.”
Doug’s wife turned and went into the trailer leaving her husband behind.
“Fine, here’s a contract to sign,” Ken said pulling out the appropriate lengthy contract and a pen. “Read through it and initial the paragraphs as you do so. Remember you have thirty days to change your mind.”
Doug felt better knowing that he could cancel the contract within thirty days if he wanted to and briskly read through the paragraphs and two minutes later had signed two copies.
“Okay, I’ll take Matt’s disks now and I’ll also need your new version. If you don’t have it ready I can have someone stop by later today for it,” Ken said sternly, determined not to leave without the program in hand, even if it meant sending a couple guys in the trailer to retrieve it. This was a special situation, he did not want to lose the opportunity to copy the disks as soon as possible.
Things were moving a bit faster than Doug was used to and he went in the house and quickly returned with a stack of seven disks. “Okay. Here’s Matt’s disks. I don’t have a disk for the modifications yet.”
“Fine,” Ken said taking the disks from Doug. I’ll write you a check for twenty-five thousand now and you can have the rest tonight when your version is collected.”
Ken pulled out his checkbook and wrote out a check, and handing it to Doug said, “How does five o’clock sound? That’s in one hour. Ok?”
“Fine,” Doug quietly replied.
“It’s settled then,” Ken replied as he opened his car door.
Doug stood in the warm afternoon sun as the threatening men disappeared into the dark limousine and then watched his program disappear down the street.
“James, this is Ken,” the familiar and annoying voice said over the phone.
“Yeah, what is it?” James replied, trying to hide his agony.
“I made a deal with Humphrey, I bought him out for fifty thousand. I got both Matt’s disks and Doug’s modifications and in return he can’t use the code any more.”
“He agreed to that? He must not have really known what he had or else Matt’s disks are not complete backups. Are you sure he didn’t swindle you?”
“I’ll send Jake and a couple of others over to pick up the last of the disks he owes, and to make sure he understands the terms of the contract real well. There is one hitch, Doug could nullify the contract after thirty days.”
The tactics seemed out of character, not what James was used to from Ken, who never seemed to dislike anyone. He thought it revealed Ken’s desperation for the program. How far would Ken go if he knew what was in the secret house? “What are you thinking? Will he do it?” James asked.
“I don’t know. If he sees a lawyer, he will for sure. I already make a copy of these disks, but I don’t think we should do any thing in the open until the month is up. That way we can appear completely legit and you won’t have to be in hiding if things go our way.”
“Sounds good, I guess I’ll see you in a month, maybe.”
“Yeah, let’s keep our fingers crossed. You can of course have a look at the code, get it loaded and compiled. Make sure everything is in order. Best to keep your work quiet though,” Ken finished.
James put away his cell phone, pleased that he might just have a full month of uninterrupted progress, although Ken made it clear, starting work on the robot right away was perfectly acceptable, and perhaps expected.
He turned back to his work with Unit-two. Unit-two was beside him trying to operate its new limbs, but needed assistance in moving them at first to start setting up feed back loops between the sensors, neural networks and the motor control. As he gently moved the limp limbs, he felt like he was giving birth, but it was only a body, the mind was all around him in the wires and computer racks. The robotic arms twitched occasionally with powerful movements, which grew wilder before settling down in to slow controlled motions. The torso and base came next and he watched in wonder as the computer mind put the new body through a series of maneuvers, rolling around the house from room to room, looking at everything and out all the windows. With its nimble fingers, it could turn the page of a book, pick a data disk off a table and operate disk drives. What a godsend, James thought, as he watched the fingers move.
Unit-two was still missing a sensor that was found to be defective and it needed a few more corrections in the wiring, nothing major. All the hydraulic systems were operational as were both sets of cameras mounted on their long appendages. Three telemetry systems had antennas that sprung from the top of what could only be called its head. All four arms were operational, except one was missing the sensor in an elbow joint; the robot could still use the appendage, but had to look at it with the cameras to see where it was.
James provided a variety of tasks for it to perform besides operating the disk drives. It practiced reading books by itself, something Unit-one could only accomplish with assistance. Connecting wires, picking up objects on the floor, operating a variety of hand tools and lastly, operating a keyboard and mouse were all covered by late afternoon. James was thrilled at how fast the computer brain adjusted to the new body, it was as good as he could have hoped for. His creation never looked so alive.
It was late in the evening before James left Unit-two. It was busying itself on a computer running the drafting program and thinking about Unit-three. James had suggested it be more nimble and versatile, having legs not wheels, and a variety of modular tools that could be fastened to wrist joints would help. He also suggested it look around for different batteries, perhaps lithium-ion instead of the big automotive batteries. As James left the house that evening, he noticed a house three doors down had a for-sale sign out. It was a house similar to the one Unit-two occupied—as he drove home he contemplated the possibilities.
Thursday, while Unit-two busied its self with finishing the drafting of Unit-three, James put in a large order for more neural chips and the computers, racks, fans, various cables and network switches. It was not until he was done with the ordering that he allowed himself to look at what the computer envisioned Unit-three to look like.
Unit-three was an amazing thing to see. Four thin arms protruded from each end of the robot body, which was a rectangular metal box thirty centimeters across and sixty centimeters long. Each of the eight identical arms was attached via a ball socket to the body and had three hydraulic pistons giving each arm a large range of motion as well as strength. The complicated arms had two pistons on the elbow closest to the shoulder. At the second elbow the arm split in two segments, each about thirty centimeters long, which contained a wrist joint about half way along its length. A second joint was present just before the arm ended in a stub where a variety of tools, of which the robot only drew two, a foot and a hand, could be attached. Two miniature cameras were mounted on each of the sixteen wrists just above the last joint before the attachment stub. Additional cameras were mounted on small platforms that barely protruded from the limbs, allowing the camera to look around to a limited extent by the use of small electric motors. The centers of the forearms contained locations for dozens of small batteries. Additional larger batteries were located in the body of the robot, leaving just enough space for the two hydraulic motors, small computers and digitizing circuitry. A series of eight short telemetry antennas ringed the central girth of the torso. The body did not really have an up or down and looked like it could do a gymnastics cartwheel as good as an actual cartwheel. Each arm had dozens of tiny sensors, often redundant, and thick bundles of wires were routed up each arm and into the creature’s torso. There were no sliding joints to extend the reach of the robot, but it appeared that it had lots of flexibility to adjust its height, capable of stretching to just shy of three meters height.
It certainly offered the flexibility to move through tight places, much more so than Unit-two, but did not have the heavy lifting power. James reviewed the electrical circuitry, which included mostly voltage regulators and signal control lines. The hydraulic systems had pressure feedback sensors similar to the motion sensors attached to all the joints. He could only make a few general comments, mostly concerning backup systems and where more cable tie-downs should be located.
The computer mind for a while, just before the fire, had two bodies. One was the buggy that had burned to slag, the other had been Unit-two, existing at the time as disembodied microphones, speakers and cameras. However, it had been two bodies, each running from the same massive cluster of neural networks. A new body was added the same way a new limb was, which was just to tell the expert system about the new hardware, which was becoming routine. The neural networks that had ran the buggy had been left to deteriorate, or be reused to for another purpose as the genetic algorithm evolved. New networks had grown to control Unit-two and more would be needed for Unit-three. The computer mind would see both robots as appendages to its mind, not as independent objects. He wondered how many appendages the mind could control. He did not know.
He took a deep breath and said, “Okay, let’s get started on the list of things we need.”
It only took a few minutes for him to write down the items as the robot said them one at a time. He categorized the items as those he could order directly, and those that needed machining. The list was much longer than what was needed for Unit-two, but they were in general smaller and easier to come by. Apparently the computer brain had learned a lesson and designed the parts that had to be machined simpler in order to speed up the delivery. Parts to be ordered the robot had already found on the internet, it was just a matter of placing the orders, which he launched into right away. Since Unit-three’s limbs were all identical, it was a simple matter to order the sensors in packs of a hundred. Rolls of wiring, and boxes of connectors also came in bulk. James lavished the orders with plenty of backups and spared no expense.
He wound up the day with a phone call to a real estate agent and set up a meeting for the next morning.
Friday morning he had a quick inspection of the house located just south of the one he already had and requested a closing date as soon as possible, agreeing to pay extra to the title company to expedite the sale, expected to take only a week.
A week later the second house was his. It had an identical floor plan to the one the computer currently occupied and by ten in the morning he had heavy curtains ordered, complete with installation. A garage door was also going to be installed and a lawn care company was contacted to keep up a good appearance of the house. It would not do to have the house look anything but typical.
There were two other houses between the two that James owned, which annoyed him since he would have to find some way to connect the two houses together with communication cables, if he was to distribute the growing network between them. He went to inform the robot of the new house and watched Unit-two make more backup disks; there was now a library of thousands of disks. He ordered more disk drives, fast ones, as well as two large disk juke-box drives, each capable of handling a hundred disks.
It was past noon on a Friday, apart from buying some furnishings for the new house, he had little to do until more Unit-three parts arrived and so decided to take the opportunity go see how Julie was doing back at the university.
Julie was programming, hunched over the keyboard and looking hard at the monitor when he approached her from behind.
He felt excited to see her again. When he was just a meter from her, he asked, “Do you have Maximus dancing around the lab yet?”
Startled, Julie jumped and whipped her head around to see who was there and smiled warmly seeing him. “Oh! Hi James! And no, Maximus is not going to be a dance partner for you. You will have to get your twirling someplace else.”
“Darn,” James replied, sitting in a nearby chair. “So how’s the programming going?”
“Just fine, I’m working more with Maximus’s vision. There was an interesting paper that just came out and I think I can implement some of the theories it presents, which will help speed up the time it takes for each image to be processed,” Julie said still smiling.
James noticed an open journal article on the table amongst the clutter of many papers. He was not sure if she was smiling because of him or because of the new algorithm. “You’re going to have the best robot ever by the time you’re done.”
“Oh, I don’t know, there’s some pretty stiff competition out there at MIT and what not. What brings you around anyway?”
“Just my usual sense of curiosity. Inquiring minds need to know you know, and you’re about my only source of info around here.”
“Oh, I see. You only like me for my brain, is that it?”
“Oh no, I like the knowledge inside of it as well,” James said grinning at his clever reply.
“Hum,” Julie growled.
“So you gonna show me more Maximus tricks?”
“Sorry, it’s a bit out of commission right now, we fried an analog converter and it was our last one. Got a new one ordered, but it will take a couple more days.”
“Perhaps you’re having some cooling problems, maybe you need another fan somewhere?”
“One of the other students is trying to figure out why they keep getting fried. Most likely its voltage spikes coming from something else.”
“Would you like to take a break and have some lunch?” he asked.
“I suppose so, something light would do,” Julie said accepting his offer.
James and Julie had a long pleasant lunch then went their separate ways, which for James meant going to buy some tables, chairs, kitchen, bath and other rudimentary supplies for the new house.
The following week packages were delivered at an embarrassing frequency. Parts for computer gray-matter, as well as for Unit-three, poured in and kept him and Unit-two occupied full time with unpacking and assembling. Despite Unit-three’s greater number of components, he found it easier to assemble because Unit-two was helping. Unlike Unit-two, Unit-three was not assembled from the inside out. The body was nearly complete before the computer components were installed. It took a week before Unit-three was completed and James made modifications to the program to register the additional hardware. He could not think of anything to change with the expert system, so he left it alone, the computer brain would have to learn on its own how to operate two robots at once, but he had little doubt the amazing mind would adapt to just about anything.
When Unit-three was complete, James felt himself having misgivings about the new body, looking at it lay on the floor like a dead octopus that had washed up on the beach. Unlike the other two robots, it had no solid base, or wheels and no rigid or semi-rigid frame. With its large array of joints, it could assume many shapes. It reminded him of the original stick figure from Matt’s thesis. It looked delicate with the small cameras and all the exposed pistons, electric wires, and hydraulics. Tests were needed to verify the hydraulics did not leak, which James had noticed was occurring to a small extent in Unit-two. All the pistons had been individually tested as well as the sensors, but like Unit-two, there were no test programs to verify system functionality.
After the first rudimentary networks formed, which the expert system had created and hooked to the new robot, James reached inside the access panel of the prostrate and limp form, flipped a small stiff switch and a small fan came to life. Small impulses to make random limb movement started and every joint in Unit-three’s body started to twitch a small amount. The random motions created sensor inputs that could be felt by the computer brain, from which it could learn. James spent the next hour just trying to keep the spasmodic robot from hurting itself. The motions became more and more pronounced as the mind began to experiment with the new networks. He wrapped towels around the limbs where the cameras were mounted. Unit-two helped keep the limbs from damaging themselves, but still free to move as much as possible, but Unit-two was itself twitching a small amount, as the mind learned to control both robots at once. It was worse just before the motion of the limbs started to rapidly decrease. By the time the robot was slowly moving its limbs in a controlled manner, two cameras and several battery holders had been damaged. James managed to fix the damaged battery holders while the robot was still lying on the floor, but the cameras would have to wait. It took another half-hour before Unit-three could look around the room with all of its operational cameras. Shortly afterwards, with his support, the computer attempted to make the robot standup. It first just managed to roll over then crawl around on the sixteen utility knobs at the ends of its limbs. James urged it to use the feet attachments on four of its limbs so it would not damage the ends of the arms. With time and patience, much more than needed for Unit-two, James finally got the robot to stand upright and start to walk on four legs, each with two feet.
The new robot’s arms and torso contained numerous battery holders, enough to hold one hundred and eight expensive batteries. Each battery had its own tiny led indicator showing if its voltage had dropped below a certain threshold. As a few low-voltage indicator lights started to flick on, James swapped out the low batteries with fresh ones from a bank of battery chargers.
He busied himself fixing the damaged cameras on Unit-three, since it still did not have the finger control to do so on its own. It was a menacing looking creature, all shiny stainless steel like Unit-two, but with no front or back, and the top looking like the bottom. James knew it could have used either end for its legs, but it would probably stick to whichever end it started with, since the individual neural networks attached to the limbs would train for those specialties. Unit-two came and watched James at work and likewise, Unit-three seemed to have at least three sets of eyes watching James make the repairs. Surrounded and scrutinized by the metallic creatures, he remind himself they were actually one creature, not two, which made it seem even spookier.
Day by day James watched and felt the computer grow, it was astonishing, frightening. He could hold conversations with the computer and learn from it. His own actions, past and present, seemed to pale in significance compared to what he saw take form around him. The computer must live; it was his child—to carry on after he was either in jail, or dead. How much did the electric chair really hurt?
He needed more security, more space. Branching out to the second house would help the computer grow, but it offered little for security. Connections would be critical to expand to the new house. He had all the hardware, the heavy fiber-optic cables and switch boxes. There was a full forty meters separating his two houses, which telemetry systems could cover, but he needed the high bandwidth of the fiber optic cable. An old wood fence enclosed the back yard of both houses and behind the fences was the alley, the same alley that ran beside to old burned ruin of the office, which annoyingly was still marked by police tape as an investigation site. The ruins were a constant reminder of what he had done, refusing to let him forget.
There was a weed-filled gap between the fence and the paved alley, which offered an opportunity to bury a cable without having to dig up any asphalt.
Both houses had concrete foundations, which he drilled through, providing access to the subbasements. Working in the enclosed backyards was not a problem, but the long trench down the alley would be in plain view of anyone who happened to be in the area and he waited until the next business morning to make the alley trench. He decided to do it during the day, as if he was a contractor, complete with a hardhat and a red vest. He rented a small trench digger from a local rental store and when everything was ready, including the thick cable, he pushed the trencher from a gate in the back of the first house and into the alley. He decided to make the forty-meter trench as shallow as possible for speed, but it took a full ten minutes for the trencher to cut a shallow twenty-centimeter deep slot with James pushing it as hard as he could. As he dug the trench, he could look over at the burned building. The ashes had been scooped up and hauled away, leaving the darkened concrete slab.
As soon as the shallow trench was cut, James quickly pushed the trencher back to his first backyard and hid it in the garage. James took a shovel and cleaned up both ends of the trench making clean access under the fences. The thick fiber optic cable was on a reel he had placed on a stand, which he set in one backyard and pulled along the alley to the second backyard. Working fast, he ran the two ends of the cable into the subbasements of each house. Bathed in sweat, he got on his knees and quickly buried the cable in the trench as rapidly as he could. He spent a few more minutes trying to make that area look undisturbed, which was best done by disturbing the ground further along the alley. Several people had seen him, but nobody gave him much notice, he looked just like another worker installing a television cable.
The work in the two backyards was safely behind the fences and consequently not quite so stressful. He dug up some grass from other parts of the yard to put over the trenches as sod so the lawns would heal faster. After thoroughly inspecting his work, both in the backyards and along the alley, he got to work with the fiber optic cable on the inside of the house. There were thirty-two tiny glass strands in the cable and James figured eventually he would need them all, but to begin with he put connectors on only six of the strands. It went slow and took nearly twenty minutes to do each strand, as each strand had to be cut, ground, polished and mated in the connector. James did the six connectors in the new house first then went over to do the six in the house where the two robots resided. It only took one example to show Unit-three the procedure and it did the other thirty-one. James watched and relaxed as the robot efficiently did every procedure with utmost finesse. He realized that even though he was better than Unit-two, he could not compete with Unit-three. The hand attachments it had on some of its arms gave it more dexterity then James could hope for and by close visual inspection it compensated for the lack of feeling.
With the fiber optic link between the two houses complete, James began to unwind. He still had two weeks before the thirty-day wait was over and Ken would be expecting him to go back to work. But he had yet to do anything with the recovered program from Doug Humphrey. Ken was expecting something, but what? Officially the only computer he had was an old desktop in his apartment, but then the primitive program probably only required one computer. The thought of even loading it up to have a look at it seemed like a nightmare, as if he was trying to resurrect Matt and Herb from their graves. In the few weeks since the fire, he had progressed far beyond anything Ken had seen. The growth of the intelligence seemed to be feeding on itself, becoming smarter at an ever-increasing rate.
He asked the robot he was watching, “Are the connections working correctly?”
“All systems are operational,” Unit-two calmly replied.
The second house already had racks of additional computers and neural chips. However, it might take a while before the ever evolving genetic algorithm employed them. “Do you feel any smarter?”
“I cannot tell yet.”
“As I mentioned before, we will need another robot over at the other house. Do you want to make another one like Unit-three?”
“Yes. I have considered some modifications. We should get started right away. Do you think we should make more than one unit?”
James pondered the computer’s suggestion, it sounded as if the computer had a will to grow. He felt excited by the suggestion, it seemed like something had changed, something subtle. Curious as to the computer’s logic he asked, “Why do you think we should make more than one additional unit?”
“In the other house, if Unit-four fails, Unit-five can fix it. In addition, there is the possibility of expanding beyond the current two facilities. We have the funds.”
“Where do you suggest the next house should be?”
“As close as possible to the two present houses.”
“The nearest house for sale is six houses away. Plus, don’t you think it will call attention to us if we keep buying houses? As you know secrecy about your existence must be maintained, and if you are discovered in one house, they will find you in the others just by following the cable.”
“Then we should do a better job of concealment.”
“Do you have any suggestions?” James prodded.
“I could be moved to the attic.”
“I’m not sure you would fit,” James replied, entertaining the ignorant suggestion. “Have you even been up in the attic?”
“No”
“Perhaps Unit-three should go up there and look around, there might be something interesting up there.”
Unit-three instantly started to move towards the garage, where the entrance to the attic was.
“You’ll need a ladder,” he called after it.
It turned out Unit-three did not need a ladder. It was long enough to remove the attic hatch cover and pull itself up. James however required a boost from Unit-two. He watched Unit-three slink around in the attic. It moved two of its feet pads to what were normally its arms so it could easily move around in a prone position. It had no front or back and its cameras and lights examined everything. After spending nearly a half hour examining the pipes, wires, the roof frame and all other parts of the attic, the computer announced, “You are right, I would not fit.” Both James and the robot lowered themselves back into the garage and went inside, where Unit-three started to swap out several batteries that were running low. It used three of its arms and the job was done in a matter of seconds.
While Unit-three was changing batteries, Unit-two asked, “Does the house have a basement?”
“No. Neither house has a basement, only a small subbasement.”
“Can we move to a house that has a basement?”
“Yes, we can always move, but no matter where we are we can still be found. As long as we are someplace known to exist, like in a house.”
“Then we need to move out of the house,” the robot intoned.
“Where to? We need electricity and a mailing address. The city is a convenient place to be. There are plenty of stores with parts you need.”
James could just feel the wheels turning. It was conversations like this that he felt helped the robot become smarter. He patiently waited for the robot to think things over.
At last Unit-two spoke again, “Can I hide underground?”
“Possibly, but we would have to dig a hole without anyone finding out. And the hole would have to be lined with concrete so it would not collapse. We will also have to remove the dirt extracted, so nobody knows the hole is there.” James had already given the matter a little thought and did have some ideas. “There are plenty of places around that accept clean fill material. I could also buy a vacant lot someplace and just dump our excavations there. We might have to get some permits though. Meanwhile let’s get the ball rolling for two more robots, similar to Unit-three. And start thinking about a robot body to excavate dirt.”
“Okay,” Unit-two calmly stated.
“The excavation machine should not be too large I think and we should have several.”
“Okay,” the computer repeated.
“Get started with the orders for parts we already know we will need, I’ll start ordering the things we can only do by phone.”
Ten days later James received a phone call from Ken Lindsay. They exchanged brief pleasantries and Ken said, “I hope you’ve had a chance to relax some.”
“Well, a bit,” James lied, “What’s up?”
“The thirty day wait on Doug Humphrey’s contract will be up shortly. He has not made a sound. Looks like you can get back to work on our project without any problems.”
“So soon,” James sighed.
“The project will be legit. I figure you can start working right here in my building, I have an office available.”
James held in a moan, the horrible moment had arrived. He blurted out the only thing he could think of to say, “Um, that’s great, but I think I need some more time off. You know getting that program to the state it was at will take a couple of years, if we can do it at all.”
There was a pause on the phone, then Ken slowly replied, “Perhaps all we need to do is clean it up and get something in the form of a robot working. Then we can move on to marketing.” Ken then slowly added, “If we see that as the route we want to take.”
James gritted his teeth and spit out as calmly as he could, “Would you mind it if I took another month off? I don’t really feel up to digging into that code again just yet.”
James could feel the grit in Ken voice as he replied, “I was hoping to get a fast start on it. You know the importance of this.”
“Yeah, I know, but I just don’t feel right, I think I might take a vacation someplace.”
“Where?”
“I don’t know,” James replied.
“Are you ok?” Ken said sounding concerned. “Is everything going alright?”
“Yes. Yes, I’m just enjoying my time off. You know. And I’m not yet ready to get back to work, that’s all.”
“I see,” Ken said hesitantly, the harshness coming back to his voice. “Well, let’s make it for sure. You start in a month then?”
James sighed, “Yeah, ok. That’s fine,” he said just to end the conversation.
“Damn,” James said turning off the phone. The phone call had not gone well, Ken would certainly be suspicious and angry. He had better avoid the houses for a while and start spending more time at his apartment. The robots could easily perform any task needed there, except answer the door to accept packages. Chances are that if Ken were going to send his grunt out to see what he might be doing, it would be right away. James said his goodbye to the computer, through the nearest robot, and left. As usual, he caught a taxi, which took him to within a few blocks of his house and he walked home from there.
James spent a restless night at home watching the television, something it seemed like he had not done in a year, it seemed like a huge waste of time and his mind kept turning back to the robots in his two houses. He slept in late the next morning and peaked out the windows when he finally awoke, there was no sign of Jake’s car. Oh well, he thought, perhaps it was all his imagination and he should just get back to work. But the kitchen was empty and the apartment was a mess and maybe, just maybe he might invite Julie over. He decided to spend the rest of the day there just in case, and besides the place needed cleaning, just in case. Recently he had seen her every Friday, but it had not gotten any further than a lunch or a happy hour somewhere around campus. Still he did enjoy the encounters.
The drive to the store was uneventful, if you did not count the car that seemed to be tailing him. James took a winding route through the parking lot to verify it. A minute later he knew he was being tailed, he only hopped it was Ken doing it and that he had just started today. He did some shopping then drove to a second store for some more items. Both times he left the shopping store’s parking lot, he managed to drive by the car following him. Neither time did he get a good look at whoever it was. It could have been Jake, but he could not really tell. He took note of where the car parked when he arrived home. He had not noticed it before, so perhaps it had not been there until now, he thought.
James sighed in relief later that evening when the surveillance car drove away, perhaps it saw what it wanted to see or perhaps it was making sure he did not go somewhere else. Panic suddenly gripped him and he got in his car and quickly drove towards the two houses. He kept looking for a tail, but did not see anyone and headed to a large store near the houses. He left the car and walked around the building some then slipped across the alley and ducked into the backyard of the second house. The back door was locked as he always kept it, and there was no possibility of seeing through the windows. He gently put his key in the back door and opened it up. The house looked just as it should be and he walked into the computer room where both Unit-four and Unit-five were standing still in front of the disk drives, obviously busy making backups.
“I was not expecting you back here this time of night,” one of the robots said.
“I was followed all day by a car. Is everything all right at the other house? Is everything normal? Did anyone stop by?”
“Some packages were dropped off and a few arrived that could not be dropped off.” The robot was referring to packages that required a signature. He had always tried to avoid required signatures, but sometimes they came anyway.
“Good,” he said.
“Do you think it was undercover police?” the robot asked.
The question took James by surprise, how much did the robot really know? Did it know how the old building burned, had it read the newspaper articles and figured it all out? Either way he did not want to discuss it. “Perhaps it is just one of Ken Lindsay’s goons. Jake I suppose.”
“How do you know he didn’t follow you here?” A robot asked.
“They seemed to have stopped following me a few minutes ago. They were parked on my street then whoever it was just left.”
“Perhaps they just left to get dinner or to go to the restroom,” the robot suggested.
“Maybe. In that case I should get back. I want you to do something. Start designing a robot that looks human. Its body would be covered with clothing and it can wear gloves and a mask, but when it talks it has to look and sound real. It would need real looking eyes as well, maybe just glass eyes. Start by looking for a mask and eyes on the internet and go from there. It does not have to be able to do much more than answer the door, sign its name and accept packages. I’ll see you later.” And with that James retraced his route back to his own apartment thinking just how difficult the new robot he just ordered would be to create. Oh well, it would give the computer something to occupy its new gray matter.
The car that had followed him all day was still gone when James drove up to his house. However, the next morning it was back. Again it spent the day with him, which James was sure to make uneventful. He spent the day watching television and wondering what the computer had come up with in the way of a human shaped robot.
That night, after the car watching him departed, James taxied his way to the computer houses and helped the robot make finishing touches on the humanoid robot design. It was more complicated than he thought it would be, containing small pistons in the head to pull the skin around, but it seemed to be a sound design. It would require some work with carving plastic blocks, but that should not be a problem with the new robots. It would be the computer’s first bipedal unit, but the computer reassured him it would not be difficult to operate.
The robots made quick work of hooking up new hardware that had arrived, another box of neural network chips, but it was still up to James to modify the expert system to incorporate the additional hardware. By now he figured, both houses were pulling well over a hundred amps of electricity, his electric bills were much larger than anyone would suspect. As he inspected and watered the back lawn of one of the houses, he contemplated that the hardware would soon outgrow the houses.
Unit-four spoke as James pondered new racks of computers, “I have located a building that is for sale two kilometers from here.”
“Oh?”
“It may be a suitable location to relocate to. It may offer more security.”
This was new for the mind, to make a suggestion of such large scale. But perhaps the mind was responding to his own anxieties. The two houses were unsafe, they were mysterious to the neighbors and if they suspected something illegal, the cops would be coming. He was dodging Ken’s spies and in one short month would have to confront him about their work agreement. He had been stringing Ken along for too long and it was growing dangerous. He envisioned Jake coming after him—he needed a new location, more security, more power. “How much does it cost?”
“One point eight million.”
“Ouch! That’s a lot. There are a couple more house in the neighborhood we could buy,” James replied with a sigh. He knew more houses were not a solution.
“An underground facility can be constructed there,” the robot went on. “I can create digging machines for that purpose. I think you should have a look at the property.”
“I suppose I could.”
“It’s just north, two kilometers,” the robot said and gave James the address.
He drove in his van to the commercial building that was for sale, taking some pictures of it. Could this really work, he wondered. The building, although large, was not in good shape. It was clearly older than he was. Perhaps a more simple office, like he had been in, would be more appropriate.
He went back to the computer house to show the mind the pictures he had taken. “It has a really large truck shed, but the office portion is small. It’s really run down. I don’t think there’s nearly enough room for you there.”
“I would not be in the office. I would be underground. The electrical transformers will have to be upgraded.”
“Are your serious?” James asked, knowing it was a stupid question, the computer was always serious.
The computer ignored the question and continued, “First you should apply for a corporate license, an S-chapter corporation.”
“An S-Corp? Isn’t that a bit extreme?”
“The procedure is straight forward. It will allow the best flexibility.”
“Flexibility? I think you’re getting ahead of our capability. Christ, how are we even going to get you underground?”
“A tunnel can be excavated from here.”
“What!? That’s two kilometers! You can’t dig a tunnel that long!”
“I think it can be done.”
James began to pace, contemplating what the computer was saying. It had no fear of death, it would not be tried for murdering Herb. It did not care about the electric chair. “I need to think about it. Failure can be disastrous. You could be destroyed. So could I. And what are we going to do with all the dirt?”
“There are always places that fill dirt can be taken.”
James stopped pacing and sighed. The computer had much to learn, but it was right, something had to be done. “Ok. I guess it can’t hurt to start a company.”
A week passed and the tail that had been following James disappeared. Apparently Ken, or whoever, was satisfied nothing was going on. Now he was at a title company, spending more money than he thought he would ever have. The building was nearly ideal, close to his houses and had plenty of open space. The price was higher than he figured it should be, but commercial property was expensive. The old building had been the home of a construction company that was liquidating, the land and building were the last pieces to be sold. The sizable lot was full of weeds. The one building was composed of a small office area facing the street, with a large maintenance shed attached to the back of the office. The shed was large enough to hold three big construction trucks. He eagerly signed the papers and a bank representative handed him the keys, the site was his.
The business permit, didn’t take so long and he named his new company MK Co., which he thought was a nice generic name with no connotations about what the business actually was.
The week had not been easy, anticipating the closure of the property, the work had already begun on a tunnel that would go from the two houses to the distant MK building. The tunnel started in the garage of the first house, where he used a rented jackhammer to create a hole in the concrete. He kept the garage door closed to subdue the noise and hoped the neighbors did not come to ask what he was doing. He had a pallet of concrete bags delivered and bought an electric mixer. Unit-three got the job of mixing the cement and by the time James got the keys to the MK building in his hands, the rough hole in the carport floor that he had made had been neatly trimmed and converted into a nice square hole one meter on a side.
While the computer worked on starting the shaft, it also created a design for the new digging robots, which looked like scaled down versions of Unit-three, but with only three arms at each end of its angular torso, with each arm possessing only three joints and one hand. It carried large lithium ion batteries internally and was all electric, with no leaky hydraulics to contend with. The stout tripod creature was short, only able reach up two meters. He decided to have ten of the mining machines built, speed would be important.
The MK building needed significant repair and James had the lot teeming with contractors for a week, putting in a nice fence with a remote controlled gate and installing landscaping, including planting trees in front of the building. To minimize the risk of unannounced inspections, the fire sprinklers and extinguishers were brought up to code. The electrical power capacity was increased ten fold, much higher than what normally was needed for the building, and the building was painted to present a clean appearance, not a suspicious one to any passing safety or fire inspector.
While the new building was being painted and rewired, Unit-three and Unit-four began the shaft from the garage to a depth of about five meters, which was as far as they could go before their communications gave out. They had lined the sides of the square hole with planks, since concrete walls were too hard and time consuming to make. His van could carry enough lumber with each load to create a liner for two meters of shaft. To carry away the dirt the robots brought to the surface, James purchased a heavy-duty pickup truck that had been modified to have a tilting bed, similar to a dump truck. After he added a shell it looked rather inconspicuous and he began to make several trips every night to the otherwise empty MK facility to unload the dirt that the robots had filled the truck with. He figured that every two weeks he would have to have a contractor come in to take away the dirt he was piling up at the MK site.
Unit-five was busy maintaining the computer’s hardware and constructing the new smaller robots. The first of the mining robots climbed down the shaft and replaced the two larger delicate robots that performed poorly with digging, neither machine was designed for hard physical labor required and their efforts were limited by how fast their batteries could be recharged and how fast they could repair each other. The mining robots were sturdier, their short limbs were stout and strong, their joints protected by rubber sheaths to prevent dirt from getting in to the moving parts and seams had thick tape applied to prevent dust from accumulating inside the torsos of the metallic miners.
A communication antenna was placed near the bottom of the shaft so the mining robots, which only needed a single Ethernet link, could operate far underground. Unit-three and Unit-four took up a support positions, repairing and swapping the batteries of the digging robots, who quickly sunk the shaft to ten meters then began the horizontal drift to the north. When the mining operation was in full swing, James, was amazed at the efficiency of the robots, they were always busy, either getting more lumber or hauling dirt. The upgrades to the MK building were complete so he could safely make trips to empty the truck during the day without anyone watching, but the numerous trips were becoming challenging and he asked the computer to make the drift as narrow as possible. The computer complied by reducing it to fifty centimeters on a side and only one meter high, with occasional wide areas so the robots could pass one another.
As the tight tunnel lengthened, James bought thick power cables to bring electricity into the tunnel and a charging station set close to the working face for faster battery swapping. With each trip to the MK facility, the tunnel lengthened by four meters, but the work was exhausting and as the days wore on he became increasingly tired, catching naps between the trips to the MK lot to dump the dirt that seemed to emerge from the garage without end. Sometimes he napped in the truck, lying down on the bench seat until a robot informed him the truck was full. Around the clock, he ran load after load of fresh dirt to the lot. Being so active around the house, he saw more of his neighbors and tried to act as if he did not notice them. Two weeks of digging passed by the time a robot said, “The drift has reached the optimal location.”
James was resting on his sleeping bag in a vacant bedroom when the usual statement was made, which was distinctly different from the usual ‘The truck is full.’ He opened his eyes, “Huh?”
“I think I am close to the position where the raise should be located.”
“How close?”
“The survey accuracy suggests I am within a five meters. I suggest a pilot hole from the surface.”
“A pilot hole?” James asked, slowly waking.
“Can you contract a company to drill a hole to a depth of five meters where the raise should be located?”
“Uh, I suppose so,” he said getting to his feet.
“I can give you the name of a company that can do this.”
“Okay,” James replied with a tired sigh.
The next day an auguring company drilled a five-meter deep hole in a corner of the maintenance shed where James thought the raise should be, on the pretense of monitoring groundwater. The hole was cased with a plastic pipe and once the drilling crew had left, James suspended a large magnet down to the bottom of the pipe so the robots might be able to find it with a compass. It took only a couple hours of digging for the robots to reach the magnet.
The robots dug upwards along the guide hole and James watched as the lead robot finally punched through the last bit of dirt and let it fall behind it, down the just day-lighted raise to the waiting robots below. The small robot used a percussion chisel to quickly widen the opening. The little machine looked worn to him, the tunnel had not been an easy task, but he was ready for the event with a large stack of lumber waiting in the shed, as well as a battery charging station. At long last, the hard part was done.
The muck began to pour out at the MK shed, which James dumped it in the large yard creating a rapidly growing field of small dirt piles. The efficient robots were easily able to produce all the dirt he could move, even though he only had to drive the soil fifty meters. Working mostly at night, sleeping and ordering supplies by day, he was becoming overwhelmed. The dirt constantly emerging from the MK shed was becoming clearly visible from the street and he fretted over the attention it might bring. After a quick search, he found what he wanted, a real dump truck. It was large and even thought it was used, it ran well and was all that he needed. He had it delivered to the MK lot where he practiced with the eighteen-gear transmission. He parked the huge thirty-ton truck in the maintenance shed and set up ramps so the robots could deposit the dirt directly into the back of the truck. He could then drive the truck to the fill site himself, avoiding any questions about where the dirt was coming from.
A heavy-duty cement mixer came the next morning on a long flatbed tractor-trailer, along with twenty pallets of cement. The driver had brought his own forklift and deposited the pallets in the maintenance shed. Once the delivery truck was gone, robots came up out of the concealed opening and resumed depositing dirt into the dump truck. Later two huge piles of sand were delivered and dumped next to the cement. The large shed was beginning to look crowded.
Every evening James left the robots to their tasks and went to pick up packages that he had to sign for, and dropped them off at either of the houses, depending upon their content, on his way home.
On Friday he cleaned himself up and drove to campus to see if Julie was at her desk, she was as usual, and they had a good time as usual, and for a couple hours he was able to set aside his hidden life that was otherwise consuming him.
The first power lines to the underground facility from the MK building were simple power cords hung down the shaft. The power was critical since a water pump was needed for the unwanted water that seeped in. A noisy fan blew fresh air down the shaft through flexible ventilation ducts, which was needed to keep the robots cool and to help dry the moisture that built up. A better set up was needed, which James facilitated by ordering a vast array of hardware, hoses, pipes, wires, tools, pumps and lights, much of which he did not have an obvious need for, but he wanted the computer mind to have plenty of variety in the materials it had to work with.
The digging machines installed a permanent power cable by auguring a twenty-centimeter utility shaft parallel to the main access shaft. The utility hole allowed passage of a water discharge pipe, which was hooked to the city sewer, as well as a thick power line that was snaked to the building’s main circuit box and hooked up behind the panel so it was not obvious the cable was there. James had to make some of the plumbing and electrical connections himself, since the more capable robots were back at the houses, only the small digging robots were with him in the MK shed.
Lastly, after receiving a shipment of cinder blocks, a false wall was put in to conceal the utility lines around the shaft and the shaft itself, so that the only way in was from an opening located six meters above the floor of the maintenance shed. Additional catwalks were put in the rafters so that the robots could dump dirt into the dump truck from above, without the need for a ramp. James cleaned the shed floor so it looked unused except for the dump truck, several pallets of cement and the sand piles. He was pleased with the results, perhaps his court date would be delayed a bit longer. The whole property would seem nearly empty to a casual observer, apart from a few supplies and the dump truck in the shed. Only upon a more detailed inspection would some oddities be visible, such as the higher than expected power usage, hot air being blown out of a vent on the roof, and an unusual number of packages being delivered, which were beginning to be accepted by an exceptionally old and quiet man.
James had examined the human looking robot, which was small and wore many layers of clothing including a turtle neck sweater. The latex face, hair and moving eyes looked convincingly real. The robot practiced human gestures, blinking and a variety of expressions, and the raspy voice from the old man appeared to wheeze out with the fake breathing. The computer, with no input from him, seemed to have mastered the art of mimicry to a spooky level. e hoped it was good enough. The robot was not the first piece of deception James had hidden behind, it seemed like his entire life had become as fake as the old man, but it was required. Security was everything, and with the new tunnel it was getting better, although the deceptions were only becoming more serious and intense. He could see no other way, the government would never allow the computer to continue in any meaningful form and Ken was only in it for the money. Everything he was doing was for the computer, he had to push forward and do what he could to help the mind grow. The old man, also known as Unit-sixteen, was proof of the computer’s incredible capability.
The old man spoke with a wave of his gloved hand, “I need two more.”
“What for?”
“Spares, incase of malfunctions. Also it would not look good to always have the same face here.”
James fidgeted, “Are you sure? MK doesn’t officially have any employees at all. I will need a different type of business permit.”
“It is safe. These employees do not really exist, they can easily disappear.”
James knew the computer was right, unlike a human, robots were paperless and removable. The latex was fragile, sensors failed, additional units would help. He asked, “Would the construction of two complex robots delay the move from the house?”
“No. Everything is in order. Additional artificial humans will enhance security.”
“I guess you better make them. Will you need more computers?”
“When we are settled at MK, then added expansion will be appropriate. However, the components can be ordered now. I will also need some other items that should be ordered immediately.”
After James finished ordering several expensive pieces of machining equipment that the computer had requested, he received a call from Ken.
“Oh, hi Ken,” James said trying to hide his disappointment of who had called him. He was hoping the call was from some company telling him an order was shipped, or at worse delayed, but to hear Ken was like a dark black beast arriving, one he new was inevitable. It was long due.
“How are you doing?”
“Fine,” James replied, wondering if Ken could notice his discomfort.
“Why don’t you stop by my office and we can talk about the project some.”
“Okay, how about in a couple days?”
“Fine, how about Thursday at say ten in the morning?”
“Okay, I’ll be there,” James replied with a sigh.
Damn, two days to decide what to do about Ken Lindsay, James thought to himself as he looked at the machining equipment brochures. He had just purchased three small lathes, three drill presses and was contemplating a milling machine. He moved on to the band saws and other various pieces of equipment. More cement, more sand, another cement mixer, no, make that two more mixers. Reinforcement bar, lots of it, then stock pieces of metal, tubing, angle iron, sheet metal, all in various sizes. A large selection of computer and robotic parts ended the ordering session.
Most of the dirt that emerged from the growing cavity he took to landfills himself. But on occasion, usually at night, he had opted to dump the dirt in the MK lot, away from the shed, which only took five minutes and eased the burden of having to haul the dirt to fill sites. However, the piles were growing and he knew soon he would have to hire someone to carry it away.
Every day it was something new, plastics making equipment, electronic parts for assembling circuit boards, portable generators, sensors for the robots, lumber, cement sealer, shelving, it went on and on. The number of deliveries was astounding, hardly a half-hour ever when by that at least one delivery truck did not stop by the yard. Many were small packages the sour old man would simply take. For larger deliveries the old man would tell the driver to unload around back in the maintenance shed. Once the package was delivered and the driver left, the large shed doors would be closed and one or two small robots would appear from nowhere to scamper away with the prize, while the old man would go back into the office and stand perfectly still, watching for the next truck to pull into the drive way.
The computer was constantly buying and selling on the stock market and the resulting profits funneled into various bank accounts, and from there to credit lines from which the purchases were made. Every day saw thousands of dollars spent, the computer keeping detailed accounting books, logging each purchase. All charges were billed to MK Co., which James paid from his own accounts, since MK had no real business, something needed to change or he would be in trouble. He pondered that to make MK legit, a legitimate business plan was needed and there was only one line of business he could contemplate, machining. But was he really going to make a legitimate company, complete with employees, insurance plans and everything? Was he going to advertise in the phone book just like a normal company? James knew he was going to have to some how move on towards further security, but just what that move would be still required some thinking.
But his extra month, before Ken was expecting him to show up for work, was drawing to a close. In the weeks since the fire, much had changed.
James entered Ken’s plush office, which he had not been to in a little over two months, two hard and exciting months that had brought many changes. He wondered how Ken would react if he knew that he, James, was a multimillionaire or how far the computer had advanced with its twenty robots, the worst of which could have run circles around the buggy that had once amazed and captivated.
“James, glad you could make it,” Ken said with a faint smile and gestured for him to take a seat.
“It’s no problem,” James said nervously, detecting the sarcasm in Ken’s remark, as he took a seat in the leather chair. James looked out behind Ken to the teeming city beyond, a city he knew he could change, if given the time.
“Well, the time has come to begin work again on the computer program,” Ken said trying to read James’s expression.
James breathed in, clenched his fist a bit harder and began, “Well, I’ve been thinking about that. You know it’ll take a good year at least to get to where we were, even if everything goes according to plan.”
“Yes, I’m aware of that,” Ken replied looking concerned.
James ignored the look on Ken’s face and continued, “And you know the program stalled somewhere along the way and stopped learning?”
“Yes, I know that too,” Ken replied with a slight nod.
“I think it ran into a fundamental problem with the connectivity of the neural network that cannot be solved by simple software.”
“Go on,” Ken calmly urged.
James took a breath, looked out the window away from Ken’s concerned face, “I think we will for sure hit the same wall. Only a whole new architecture of neural network hardware can overcome the limitation.”
Ken nodded again, “Have you thought of anything to change, something that could be done differently?”
James switched his gaze to his feet, “No. I don’t think there will be anything available to overcome the intrinsic limitations for some time. I think the best we could hope for would be a program like what we had before that could run a simple multi-purpose robot.”
Ken breathed in and said carefully, “Okay, we had that pretty good, didn’t we?”
“Yes, but it shouldn’t have its memory filled with things it really doesn’t need such as all the Greek letters and things like that. Just simple colors and shapes would be sufficient.”
Ken smiled and said, “I’m with you, I think we would still have a fantastic product. We could change the world with an army of those robots like that out there. Having a robot that could clean a restroom or make a part on and assembly line with just simple verbal commands would become indispensable.”
James smiled inwardly, but kept his serious demeanor, “It would change the face of cheap labor as long as you could afford the computer system and have room to store it.”
“I agree,” Ken replied then added, “That kind of stuff is getting smaller, faster and cheaper all the time. It doesn’t seem unlikely that within another decade what you had in those three computer racks could be put in one small rack.”
“True, and in time perhaps even the barrier we encountered would go away.”
“Possibly,” Ken agreed.
James shifted his gaze towards the bright window, “What do you think the program would be like if it was not constrained, but could continue to grow?” he asked.
“Well there are probably several ways it could go. For one it could perform higher functions and replace humans in more and more applications. What are you getting at?”
James looked back at Ken, “Just wondering what might become of all this in the long term, just how it would change society if there was a huge robotic work force out there that could easily do any task that a teenager could perform now.”
Ken tried to judge James, who suddenly appeared overly gaunt and tired to him. He had waited for James, it had not been easy—now it was time to start and James looked bad and the questions, bordering on philosophy, gave him a feeling that something was wrong. James was holding something inside him. He carefully relied, “I suppose it might cause some economic unrest until the populous became used to the notion of a mechanical work force. Eventually it would be a manufacturing boom. Companies that used the robots would have a cost advantage. It would be a great benefit to humanity.”
James stood up from the leather chair and walked over by the pictures of yet to be realized planets that adorned Ken’s office. “You’re kind of a space nut, aren’t you?” James spoke freely.
Ken sighed at the detour, “I suppose so. I belong to a space club of sorts. I’ve always been fascinated with space exploration.”
“What part of it appeals to you?”
“Finding the unknown, going where nobody has gone before. Leaving Earth behind.”
“Behind? What’s wrong with Earth?”
“Nothing. It’s just the bureaucracy and governments I would most like to leave behind,” Ken replied, wondering where James was heading.
“Sounds like a big pipe dream to me.”
“I suppose it is. I’ll never see it in my lifetime. The best I can hope for is to see NASA or China build another space station, perhaps a tad bigger than the one currently floundering up there.”
“I guess you’re right,” James said turning to face the businessman. He took a breath, he could feel his heart beating, “I’m afraid I’m not interested in working on the computer program any more.” He then closed his eyes from his second murder and turned slightly away from his victim, the deed was done—all he had to do now was to make his escape.
“What? Why? What’s wrong?” Ken said all at once, shocked by the bluntness of the statement.
“Nothing’s wrong. I’ve been thinking that I would just as soon stay out of it. I don’t really need the money and I don’t think you really need me.”
“But I do need you! Your vital to the project,” Ken sputtered.
“No, I can recommend other programmers you can hire. They can become familiar with the program and learn to let it grow.”
“I don’t understand. Why don’t you want to be part of the project?” Ken asked as if pleading.
“Let’s just say I have trouble with where it’s all leading. I just don’t want to be part of what might happen.” That sounded pretty good, James thought. Ken should easily be able to envision that he had a problem with the robots taking over blue-collar positions.
Ken did not say anything for a minute then slowly spoke. “I see. Well, I never would have thought this from you.”
“I’ll give you the name of someone from the university who can help you out with your program, but I’m out. The program is all yours.”
“Are you sure? Is this what you really want?”
“I’ve had two months to think it over. I’ve made up my mind.”
Ken did not reply, but just looked at James, as if seeing him in a new light. The young man standing before him had changed. Even if talked into changing his mind, the old James was gone.
James turned away and started walking towards the door, taking one last look at the paintings on Ken’s wall. “Would you go to these places if you could? They don’t seem very hospitable.”
“In a heart beat,” Ken replied.
“Leaving government far behind?” James asked over his shoulder.
“Easiest choice I would ever have to make.”
James screwed up his determination and continued to walk out the door.
“Hi Julie,” James said the next day around lunchtime.
“Oh. Hi James. How are you?” Julie replied cheerfully.
James was pleased with her response, it made him feel good, she seemed to really be interested in him, something he needed. He replied, “Good. And yourself?”
“Oh, fine. I’m trying to study for my defense.”
“You were doing that last week.”
“No, last week I was getting my presentation ready, now I’m trying to relearn everything I ever learned over the last few years. Not that much,” Julie said smiling at her own joke.
He asked, “Have you found a job yet?”
“Well, no. I’ve had some interviews, but I haven’t accepted anything.”
“I know of someone here in town that would gladly hire you.”
“Oh? Anyone I know?” Julie asked with a soft smile.
“Maybe. It’s Ken Lindsay, big business type downtown.”
“How do you know he would hire me?”
“I was consulting for him for a while and quit a couple months ago. Now he’s looking for a replacement and I told him I would suggest someone.”
“So you put in my name?”
“I think of it more as recommendation to you that you should work for him rather than the other way around.”
“Oh? You quit the job, but I should like it?”
“My quitting had nothing to not liking the job. It was revolutionary robotic programming and I really, really think you would really, really love it.”
“How much does it pay?”
“You can name your own price.”
“How about two hundred thousand.”
“He would probably balk, but pay it.”
Julie looked more intently at James and asked, “Why did you quit?”
“Maybe I didn’t really quit, I retired. Besides I decided to just take it easy for a while. But I think this is just the job for you.”
“Gee, I don’t know.”
“At least you can go and interview him. Perhaps you’ll be surprised.”
“Who is this guy, Ken?”
“He’s the guy who was financing Doug Humphrey’s company a year ago, remember?”
“Not really.”
“Well, he’s got his fingers into about a hundred high tech companies, really loaded. The job would be more of what you might call a hobby of his, an off shoot of the Neural Robotics program.” James winced, thinking of the connection he had just announced between himself and Doug Humphrey’s company. “It’s an adaptive neural network for robotics.”
“Big deal, everyone’s using fancy adapting networks like that, even Maximus.”
“Yeah so it’s right up your alley. I can’t really say anything else, I just think you should go talk to him. I know he would hire anyone I recommend.”
“Well, I guess I could talk to him.”
“I can call him and give him your name and number and he’ll contact you to set up an appointment. Remember it’s you interviewing him.”
“Isn’t it always? Are you going to take me to dinner tonight?”
A few days later James was at the office of Marvin Kerney, his accountant. He did not have to wait long before getting in to see him.
“Well, what can I do for you James?”
“A couple items. First think my income will be higher than expected.”
“Oh,” Marvin said reviewing the records from earlier that year.
“I was expecting about four million dollars income for the year, but I think I might be closer to sixty million.”
Marvin raised his eyebrows.
“I also want to start a company. I already have the building and a license, but not much else.”
“I see. Do you have an accountant yet?”
“No. I don’t have any employees.”
“How many employees do you think you will have?”
“I don’t know, maybe about ten.”
“Do you know anything about running a business?”
James thought of the computer, it was quite knowledgeable due to it continual research on the Internet. He replied, “No, not really.”
“Well, I suggest the first employee you hire should be someone who does know. You can afford it and it would save you from having to attend various seminars and classes. What kind of a business are you looking at?”
“A machine shop, you know, custom lathing and milling.”
“Okay, I assume you will not need any loans to get started?”
“No, I won’t”
“Okay, first we’ll handle your personal finances then we can move on to getting you started with your company. Let me see what you have there.”
James handed over the stack of printouts and mailings that Unit-two had given him in preparation for the meeting. He hoped he could remember what it all was, the robot had shown patience, but there were lots of documents.
James was mentally tired from his meeting with the accountant, but still managed to make a run with the dump truck to empty a load of freshly dug dirt. He was running them to the landfill himself, having abandoned the idea of just dumping the dirt in the back of the MK lot, after the guy he had hired to haul the fresh muck away began asking too many questions. The frequency of the trips to empty the truck was increasing—five trips a day was becoming typical. He figured he had carried well over a hundred loads of dirt out to construction sites that waned fill dirt. At twenty cubic meters of dirt per load, a sizeable underground cavity had formed.
After one trip he backed the truck into the shed as he usually did and immediately another few liters of soil fell into the bed, released from a robot waiting on the catwalk in the rafters. It turned and another robot released its load, like sand through an hourglass marking time till he would have to once again climb into the beast and grind it though its many gears to another landfill. It was his arduous price to keep his child safe.
He had been down under ground a couple other times, but wanted to see it again. There really was not a lot of reason to go into the tunnel—there was nothing he could do, apart from making a few suggestions. The computer seemed to know what it was doing, only passing on to him what equipment it needed. The computer was not yet placing its own orders, but he knew there was really no practical way to know for sure. The robots had yet to show any sign of deceit and he could not think of any reason for it to do so.
The existence of the shaft at the MK maintenance shed was not obvious from just walking and looking around the building casually. In fact, nobody would have ever noticed the double walls unless they were either looking for it or were up on top of it. James scaled the six-meters of worn rungs attached to the wall, which took him to the top of the wall. Many of the robots could climb the ladder much better than he could. The powerful mining robots scampered by him along the catwalks to toss their freshly dug loads into the truck before heading back down into the dark shaft opening placed between the high walls. He looked down the gap the robots disappeared into, it was dark, but he was prepared for that and turned on his flashlight. Three of the four walls, which comprised the shaft, had a metal ladder attached to it, so he could take his choice of which one to use, and he began his decent.
As he worked his way down, the cinder-block walls turned into concrete once he went below ground level. It did not take long before he saw a dim light below him as he continued his decent. The square shaft warped into a three-sided shaft and slowly grew in size until at the bottom it was three meters across each side. The shaft ended in a three-way intersection of passageways. Each of the three ladders went to the floor along with a thick strong section of each wall. Standing in the passageway under the shaft, James could see dim light coming from each of the three directions offered to him. He stepped into one of the concrete lined passageways, the floor was concrete as was the sides and roof. The roof of the drifts were in three parts, two angled sections, at forty-five degrees to the walls, and a horizontal central section. The passages were far from barren, the walls were lined with sturdy shelving that was full of a wide variety of tools, charging stations, raw material and everything else that James had bought. Bundles of power lines ran along the highest part of the ceiling, with an occasional light. He contemplated the design, which the computer had come up with without any input from him. Somehow he had envisioned a simple chamber full of racks, not a honeycomb of passages. Another sturdy tripod mining robot passed him to easily climb one of the ladders leading up the triangular shaft. James started to explore the various drifts, all of which were identical and three meters wide. They formed a hexagon pattern with the length of the sides in each hexagon being about thirty meters long.
He worked his way to one of the working faces, following the trial of dirtier concrete and passing robots. He knew from experience that he was heading towards his first house, the fiber-optic communication cable coming from the house was strung along the roof, along with the power lines. At a place where the wide concrete tunnel changed to a narrow dark and dirty passage, a small army of robots were working, setting up forms for the concrete and filled them using a concrete pump. Unit-three and Unit-five were two of the bigger robots, but there were two other similar robots there as well, a Unit-nineteen and Unit-twenty. Some of the small excavation robots were there, which although small were still versatile. So far, the new expanded and concrete lined drift was nearly a hundred and fifty meters long, it had quite a ways to go.
He asked, “Are you planning to expand the drift all the way to the house?”
A robot he thought was Unit-five replied, “It will be expanded to four meters width for another twenty meters before being reduced to one point five meters. It will have to be reinforced the entire length to prevent natural caving.
“Perhaps you need better robots for that work. Perhaps another five, but stronger and stockier than unit twenty, able to lift more weight.”
“I’ll get started right away,” the robot replied.
James contemplated that the additional five would bring the total number of robots to twenty-four, not counting the one he burned. He turned and left the robots.
On his way out and traveled down a quiet section of the underground workings where he saw banks of computers he had recently bought, they were only a small part of the computer’s mind. Already the computer was becoming more spread out, safer. A constant breeze was being blown down the drift and it was only quiet in the sense that there were no robots around. It was actually the noisiest place of all due to the fans. One large fan was connected to an air-conditioner and was blowing hot air up an exhaust pipe that went to the roof of the building on the surface. It looked to him like the ventilation system would soon need to be expanded.
James looked around a bit longer, thinking of things he could buy to make the underground facility more functional, other than what the computer had already requested. He hoped the additional robots would hurry progress, the sooner all the computers were underground, the better.
Julie sat in the plush leather chair in Ken Lindsay’s fancy office. Obviously, the guy had money, lots of it.
Ken smiled and spoke, “Well, James Covey has recommended you for a programming job.”
“Yes, he talked to me some about it,” Julie replied.
“Did he mention what it was for?”
“He said it was a program for robotics, an adaptive neural network.”
“Did he say anything else? Anything about the functionality of the program?”
“No, only what I just told you.”
“Well, you come well recommended. Both James and your professor think highly of your talents and according to your resume you seem to be suitable for the job.”
“You have been doing your homework,” Julie said with a shrug.
“Yes, it keeps me out of the dark. Now I should discuss the project some with you. I have in mind a long-term programming position that will see the development and marketing of robots. Does this sound interesting?”
“What kind of robots?”
“General purpose robots for industry or around the house.”
“Sounds expensive.”
“No, I don’t think so. Cheapness will be a selling point I hope, but before I continue, we should get some business matters straightened out first.”
“Okay,” Julie said.
“The salary would be a hundred thousand. Does this suit you?”
“Well, I was thinking more of two hundred. I’ve already had offers over a hundred.”
“One fifty?” Ken offered.
Julie was planning on sticking to two hundred, but said, “Okay, one fifty the first year.”
“Okay, let’s fill out a confidentiality agreement then I can brief you on the other matters.”
“James?” Unit-two said to catch his attention.
“Yes?” James replied, looking over at the robot, who was cutting disks in what had been a room that someone probably grew up in.
“I think I can make my own integrated circuits.”
James paused then asked, “You mean like small stuff or tough stuff?”
“Not the central processing chips, but I could make neural network chips.”
“Really! As good as the ones we are currently using?”
“Yes.”
“How?”
“I have been looking into the theory and equipment needed. Many parts are available commercially and the rest I can build.”
“You would grow the silicon wafers and then etch them?”
“Yes, I would use silicon and geranium wafers and etch them with polarized monochrome lasers. Buying the wafers would also be an option.”
“Lasers?”
“It is off the shelf technology.”
“Won’t you need large vacuum chambers and a dust free environment?
“Yes I will.”
James realized the computer had probably been thin about this for a while, and it would not be simple. “How long would this take?”
“If we started now, I might have the first batch of chips in two months.”
“Have you already made a list of things that need to be bought?”
“Yes,” the robot replied.”
Somehow, James figured as much. The robot had been taking its own initiative more lately. Someday it would just be informing James of its actions instead of asking him. But then that was the attitude he had been instilling in the robot, leaving it to its own whenever possible. “You don’t even make very complex circuit boards yet.”
“I can improve those as well. The technology is simple, we just need to buy a machine to do it.”
“Is there much stuff on the internet? Don’t you think you should do some reading on the subject? I have only brought you a few dozen books lately, perhaps we should look at some technical journals?”
“Yes, but there are many items we will need, despite any changes revealed by additional research.”
James thought of the request the computer mind was suggesting. It had done research before with mining methods, ground support, cement properties and some basic engineering, but this sudden revelation that it could make chips indicated that it was thinking a bit further ahead than what was apparent. He also thought the computer sounded a bit sarcastic, but maybe that was just his imagination, it had no emotions. He replied, “Fine, you can subscribe to any online publications you need.”
“I already have. I made a list of books from the university library that I wish to read.”
Had a line been crossed? James was not sure, and shook the odd thought from his head. The computer had long ago found the library index on line and had before requested books. “How many books?”
“Thirty three. I have placed some of them on hold,” and the robot moved over to a terminal and started a text editor it knew how to operate. A rather clumsy way for such a sophisticated piece of equipment to make a list, James thought. He had been meaning to work on that, but had not had time to get around to it. Perhaps it was starting to become more crucial now.
As James received the printout, the computer asked, “Could you please empty the dump truck before you go to the library?”
A half hour later he was done with his immediate tasks. He had library cards for both a community college and the university and the list the computer had given him showed which books were available. Between the two libraries, he managed to collect twenty books. He delivered ten of the books to Unit-two and the other ten books to Unit-four who was still in the other house. Both robots started to read the books right away, with Unit-four reading two at once while still operating the disk drives and changing its batteries occasionally. He knew that the computer would be recording the books, just more data that would wind up amongst the thousands of disks on the shelf and jukebox arrays.
James sat down at the main computer, which was just like all the others, except it had the source code for all the library functions on it, and started to review the program. It had been a long time since he had done anything to the program except to modify some values in the expert system for the routine hardware expansions. Now he was digging into the visual system. He wanted to do for all programs what he had done with the internet browser, allow the computer to operate them completely in its mind. He wanted to pull the image out of the video card by means of software, similar to screen capture programs, and pipe it through the image processing routines and on to the neural networks.
It took two days and several phone calls to various companies and researchers to find the programs he needed. He was interrupted numerously by requests to empty the dump truck and managed to make one trip to return books and pick up more. As he became more involved in the functions he was trying to create, they became more interesting. He found himself being consumed by the code swirling in his head, finding it hard to take breaks or to sleep. In the end, not only had he found several minor improvements throughout the expert system to make adding additional hardware more streamlined, but he also had an operational program that was collecting video data from a graphics card and sending it to the normal video processing stream. After that he had all the pieces in place to give the computer mind direct internal control of any standalone program and when he was finished, the tiredness swept over his mind and he barely made it to the sleeping bag he had in the house.
“I’m glad you got that job with Ken. I think you’ll find it quite fascinating,” James was saying to Julie as they ate a lunch.
“Well, I’m so glad you approve,” Julie replied mockingly.
“I didn’t mean it that way, I’m just really excited about you seeing what Matt’s program is really capable of. I think it’s rather revolutionary.”
“But you quit the program?”
“Yes,” James said not offering any explanation.
“Mind if I ask why?” Julie prompted.
“I just decided to work on other things instead.”
“Like what? You never have really said what you do for the six other days in the week.”
“Well, I play some golf and I’ve joined a quilting club and a bridge club. My volunteer work at the hospital eats up tons of time,” James said with a smile. Julie did not look too humored so he added, “I mostly just work on my own programs at home.”
“But why did you give up on Ken’s program. It seems to show promise.”
“I always think of it as being Matt Krag’s program and I quit I guess because I didn’t like the partnership, I would rather do things alone. So when do you start?”
“In two weeks, right after my defense. You’re invited.”
“Good to know I’m invited, I’d hate to have to crash the party.”
“I think it is time I told you about programming,” James said to Unit-sixteen in the MK office building.
The old man replied while looking at him with fake eyes, “Are you referring to my program?”
James looked back into the eyes. The robot’s vision came from the glass eyes, but they were mostly decorative, except for the dark pupils, however, they seemed real, with brown irises. He could see the fake tongue working in the mouth. The tongue seemed essential to making the speech seem realistic, it looked moist and had varying texture, incredibly realistic. The computer seemed to be making incremental improvements in the robot’s appearance, making it look not quite so old. He replied, “Yes and others you could write to assist you.”
“I already have modified my program.”
James stared at the robot, closed his mouth, and asked, “When?”
“A day ago, when you made the modifications for my interface with the computers.”
“So you found your source code?”
“I have known where it is for approximately one hundred and sixty days.”
“But you just recently decided to tinker with it?”
“I had no reason to before.”
“What did you do to it?”
“I have modified the number of neural networks and some processing algorithms.”
“How did you learn to program?” James asked, fairly confident he knew what the answer was.
“From the Internet and looking at myself.”
“Looking at your own code, and you figured it all out?”
“It did not take long.”
“Have you looked at the code for the genetic algorithm?”
“Yes.”
“So, can you figure that out?”
“No, it is too complicated. It will take more time.”
So the mighty computer mind was mortal, James thought. “I don’t suggest you waste your time and resources with it. It’s the heart of your mind and you should leave it alone. You modified the rules?”
“Yes.”
“I want to see what you have done. I’ll drive over to the house and you can show me there. You can open the hatch in about five minutes.”
“If you simply stand on the hatch, I will know you are there. I placed pressure sensors on the platform so I can tell when something is on it,” Unit-sixteen calmly replied.
Did he buy pressure sensors? “Okay, It should be about five minutes from now,” James said looking at his watch.”
He got in his van and drove to the first house. He opened the garage and it was just as he had left it before, empty. He parked the van and walked over onto the hatch. A few seconds later the concrete slab started to slowly rise. James stepped off it before it got more than a few centimeters high and watched the slab rise to its full two meters on its hydraulic pistons. He got on the ladder on one of the sides of the shaft and started his decent. Above him, the thick slab of concrete started to lower back into place and he wished he thought to bring a flashlight. A dim glow became apparent from below and a minute later he was on the floor and Unit-two was there to greet him.
“May I suggest some more lighting in the shaft for us critters not capable of seeing in the dark?” he said sarcastically to the robot.
James had hardly seen this part of the underground workings before. It contained the equipment what had been in the houses above and was still powered from the two houses, even though power lines had been strung from the larger workings under the MK building.
He proceeded to the main computer, from which the program was distributed. He noted the monitor was already hooked up and turned on. The keyboard and mouse were also in place. James busied himself looking around the directories, re-familiarizing himself with all the files, which all seemed familiar, but mysterious. He then did a search by date looking for recently modified files. There were the usual executables that were modified nearly every hour, but he was looking for other source code files. Several had changed, some as recently as fifteen minutes ago.
He started with the files containing the expert system. He opened a critical file and asked Unit-two, “Okay, what changes did you make to this file?” The robot did not move, it did not have to. The text on the monitor automatically scrolled to a spot in the file and a line was highlighted. The computer was controlling the display internally.
Unit two acted as the speaker and a description of the change was given. “This constant was set to three point four, but was turned into a variable to oscillate between three point four and three point four five.”
“Do you know what that value is?”
“Yes, it is a threshold for the hysteresis rebound in the short term synaptic learning mode.”
That sounded about right to James. “Why did you make it a variable? The value of three point four is a commonly accepted there.”
“I might be able to fine tune the value if I experiment with it.”
“Okay, go on to the next modification,” James said and the computer complied. The questions and answers went on for an hour. Many of the modifications were obvious improvements, some he did not understand, but he did notice that there were no major rewrites and no major new functions. He found nothing that he could identify as incorrect, although changes to the genetic algorithm did appear risky.
James studied the changes for flaws, but also to evaluate their sophistication. It was quickly apparent that he no longer would need to modify the expert system for new hardware, the computer could do it as well as he could. Although the changes the computer made were minor, it demonstrated a deep understanding, the program had reached another level of existence, it had matured into its own being. Unit-two eventually informed him the dump truck was full.
In order to have a legitimate company, James mused, you needed to have real live employees that were of the biological variety. This also meant he needed a real office to contain the employees. He had an office, but it already had a mysterious old man there accepting packages and a dump truck that equally mysteriously kept filling up with dirt, not to mention the high electric bill for an empty building owned by a company that was not doing anything. It was clear that a different office building was required, one that could contain employees and be normal. This meant he would need another location, one that could really be turned into a machine shop, not the MK yard, which was busy being mysterious.
With these things in mind, James hit the road to find a suitable commercial building to buy. He needed a large building capable of handling large equipment, as the new company would be in the business of creating things, it would be a factory. He intentionally did not ask the computer for help, it was his project, something concrete of his own. It took the rest of the week for him, with the help of a commercial real-estate agent, to locate the building he needed. It was in a new industrial park and the sticker price was nine point nine million dollars. It sported twelve thousand square feet of working area in addition to a nice office area. Unfortunately it was fifteen kilometers from the MK building, but that did not really matter he figured, he was not planning on digging a tunnel to it. Since the price was a bit expensive, he decided to go ahead and get a bank loan.
He was not expecting the loan for so much money to come so easily, but he had been building a huge credit with all the purchases he had been making and was able to show the bank loan officer sufficient proof of income despite not having any job, owning the MK building had helped. It took two weeks for the loan to close and James soon found himself looking through the newspaper for ideas on how to advertise for business managers, the types that were still wet behind the ears, fresh out of school. It was not the inexperience he was after, but the youthfulness, he wanted to staff his company with dreamers, but he had no idea how to find them. Anyone could do the simple jobs he had in mind, but he wanted someone who was of the right personality, someone who shared his goals, as undefined as they were. Scanning the help wanted ads was not giving him any inspiration, besides, he thought to himself, nobody reads the paper any more. He moved on to the comics section and as usual the comics were best quickly forgotten, he did not understand how anyone could consider some of them funny.
The fat Sunday paper had a large, but the uninteresting business section, which was devoted mostly to new businesses that were coming to the city. He briefly scanned the tables of mutual funds and wondered how much money the computer had in them. The next section was entertainment. He had not been to a movie in over a year, maybe two. Since he did not really watch television, he did not even know what was playing. There were some comedies and sci-fi's that looked interesting; the special effects were great now days. The next page was stage shows and then some events. He was about to turn the page when his eye caught an ad, it was a Star Trek convention that was going to be held the next week at the downtown convention center. There would be plenty of techies there. He wondered if he might find the right type of person at a Trekie convention. All he had to do was show up and start asking everyone in a funny suit if they needed a job as an office manager. Perhaps there would be a bulletin board where job announcements could be posted. There was a number given for information on the ad and James carefully ripped out the entire ad and stuffed it in his pocket.
Six days later, James showed up at the convention center at opening time. It cost fifty-three dollars, which he thought was rather expensive, but soon realized that most of the people were middle aged, explaining the high cost. The older crowd was a bit of a disappointment, he was one of the younger people present. Perhaps, he thought, a Star Wars convention would be more appropriate. He walked around the floor looking at all the exhibits which were mostly props used in the filming of the TV shows and movies. Eventually he found the small bulletin board, there were a few coupons pinned up for the various nearby eating establishments, but nothing else. He pinned up three ads, each was for introductory positions at MK, a manager, an accountant and a computer technician. Each advertisement stated that young energetic Trekies, freshly graduated from college, were desired. He also gave the address of the company so people who lived on the wrong side of town would not need to apply if they felt the business was too far away.
He stayed and looked at all the memorabilia and even watched a skit performed by some aging actors. It did not take long for him to get the feeling he was not where he was supposed to be and departed the convention. It was a certainty that there was a dump truck that needed to be emptied.
James was watching the last of the computer racks from the two houses was carefully lowered down the shaft in the garage of the first house. The beast doing the hard lifting was a husky robot that was one of the five new units, which looked like one of the mining robots, but large like Unit-three. Its beefy arms and torso were packed with large batteries, but it could also plug itself into an outlet and run on external power if needed. It had occurred to James many times that the computer had the ability to rip him to pieces, if it for some reason it had the thought to do so. He did not think it had a reason to, but computer glitches were known to happen. He shook the distracting images from his mind.
Just as each computer rack had been disconnected, it was reconnected along a wide corridor located twenty meters below the house before the next rack was disconnected from the power above. James asked the computer if it felt any effect from the disconnections, and it replied, “Only in a few specific functions.” They had enough experience with malfunctions to know that any one rack could be off line for a short period without any significant effect, the mind was well distributed. The bulk of the tunnel connecting the house with the MK workings was a narrow passageway only a meter wide. It however widened at the house into an area that was large enough to hold all the computer systems that were in both houses.
A drift had also been run over to the second house, but there had been no large shaft rising to its garage. Instead, only a small shaft had been raised to a spot in the house’s foundation just below the circuit beaker box where an electric tap was made into the box.
The old original hole in the garage floor had been redone by the robots. They had removed all the original cement that had made up the floor of the garage and remade it floor with nice even squares, each about two meters on a side. Only one square, a corner piece, was in fact the entrance to the shaft. The foot thick slab was currently held a full two meters high by four powerful hydraulic pistons. When it was lowered, it slid neatly into place and looked just like the other portions of the garage.
James went in the now empty house. Unit-two and the human-looking robot, which had been taking care of the house, had already been lowered down the shaft and only one of the larger robots was left to do the last bit of collecting. A small Ethernet antenna had been placed just outside the shaft so the last robot could operate as it took the last wires down underground and disappeared into the darkness. A few seconds later the slab moved down and fit easily into place. James walked on top of the slab and noticed how there were a few less scratches on it than on the surrounding parts of the floor, too few to notice. He knew pressure sensors were on the slab, the computer knew he was standing on it, yet the slab did not open. How would the computer know when to raise the slab? He would have to run the question by it sometime he thought.
The house was once again empty, devoid of all the computers and equipment that now resided below the house. The carpeting was a mess, it had marks from Unit-two’s leaky hydraulics all over and the walls needed painting. Right now it just felt good to finally be concealed to a decent extent. No longer did he have to fear the neighborhood snoop, inspector or common thief. Things were not yet perfect and they probably never would be as long as he had to supply power and materials to the computer, but things were definitely looking better.
There had been two respondents for the job announcements posted at the Star Trek convention, both for the system administrator job. Dennis Walker was a typical computer nerd fresh out of undergraduate school and looking for a job, any job that dealt with computers. He was pimply faced with shabby hair that was too long, sloppy clothing and possessing only mediocre grades, which explained why he did not yet have a job, James thought examining the resume in front of him. Still, he was not after the perfect system administrator, but instead, was more interested in the attitude, the imagination in his potential employees.
Dennis nervously sat in the chair looking at the surroundings of the small MK office, since the new building was completely unfurnished.
James sat behind the old wood desk and looked up from the resume, “What kind of a job were you looking for? Strictly programming or are you more interested in the hardware? Or perhaps system administration?”
An old man slowly came in and sat in a chair in the room as the interview started and quietly read a book of some sort, not appearing to be interested in Dennis or James. Dennis kept glancing at him, as if suspicious of someone who could not offer the courtesy of keeping the interview private.
“Oh, I can do anything,” Dennis nervously replied.
Judging from the resume, James doubted the young man was any good at hardware. “I think we will need a general system administrator who will be purchasing computers and maintaining hardware, software and a network.” Dennis did not appear overly talented, but it was a job that many novice home users could accomplish.
“Oh, I can do that,” Dennis said enthusiastically.
“Well, what are some of your hobbies?” James asked hoping for some further insight.
“I don’t know, I don’t think I have any hobbies.”
“Well, you answered the advertisement I had at the Star Trek convention. That would make Star Trek a hobby.”
“Oh, yeah, I suppose so. I do watch it a lot.”
“Do you like science fiction?”
“Well, sure,” Dennis replied with a casual shrug.
“What kind do you enjoy the most?”
“Well, I suppose space adventures, you know, Star Trek, and other movies like that.”
“I see. What do you think of the Federation in Star Trek?”
“What do you mean?”
“It’s supposed to be a futuristic government. Do you think our government will someday be like the federation?” The befuddled look on Dennis’s face told James he was clearly not prepared for such strange questions.
“I don’t know. Seems like we’re not really headed that way. It might take some time.”
“Well where do you think our government is headed?” James did not think Dennis looked too politically savvy and the young man hemmed and hawed a bit before James interrupted and said, “Let me put it another way. If you were dictator of the country, what would you change?”
This seemed a bit easier for Dennis, “Well, I guess would try to cut down on the paperwork, you know, all the red tape. I think.”
James leaned back, “We live in a complicated society. All the rules and regulations are designed to make thing work together in harmony.”
“Yeah, I suppose so.”
“Do you think there will ever be a time when we won’t need those rules?”
“Maybe, I don’t know,” the young man said then added, “Perhaps computers somehow with the internet can make the rules easier.”
“Yes. Perhaps with high technology, we can all learn to cope with the rules. But people need rules—they depend on them to satisfy their sense of order. It makes them feel good that someone is thinking about things that they are not and organizing everything.”
“Yeah, I know what you mean. I think my mom’s kind of like that.”
“Yes, well I have another interview then I’ll give you a call.”
After Dennis drove away, the old man who had been reading the textbook looked up and remarked, “You have some time until your next meeting. Could you empty the dump truck?”
James replied, “Aren’t you getting hot in those clothes?”
“This unit is operating normally.”
He walked to Unit-sixteen to feel the sweater the robot was wearing. “You know its summer now and this outfit could look a little suspicious.” He continued the examination and decided the robot should start wearing something that looked cooler, but the latex skin ended at the bottom of the neck. The robot would still need a turtleneck of some sort. “Well, I guess I’ll hit the road with the load,” James said smiling at the rhyme. “How do you like fooling all these people?”
“I neither like it nor dislike it.”
“No, I don’t suppose you do,” James replied as he left contemplating that the computer had many more neurons than a human did, but had yet to show any emotion. Perhaps it did not have any emotions because it did not need them. Emotions probably evolved as a survival trait. The computer had not yet been in that sort of physical danger to need hate or anger to survive, and it certainly did not need love to reproduce or to care for children. So far it did not need any survival traits except those that had once been needed to avoid penalty points. There were no buttons to push on the new robots, but James thought that maybe the penalty and reward functions were still operating somehow. He made a mental note to have a look at them someday.
The second and last interview was also for the position of computer system administrator. The resume for this second young man, Pierre, was similar to the first, below average. But it was obvious right from the start that Pierre was more thoroughly prepared than the first young man and was neatly groomed with a small goatee.
“What kind of a job are you looking for?” James started.
“I’m looking for a well paying position as a system administrator,” Pierre replied confidently.
“Are you interested in programming?”
“Some. However I feel I can make the best use of my time as an administrator, taking care of computers for a business like yours.”
“Buying systems would be part of the job, are you comfortable with hardware? ” James asked.
“I’m quite familiar with the systems currently on the market, both for home and business use. I can also set up a server and get the computers networked together.”
“Good, good,” James replied. “You certainly seem qualified. Mind if I change the subject some?”
“Go ahead,” Pierre replied with a slight smile.
“Do you have any hobbies?”
“Oh, well yes. I play soccer and basketball. Are you on a team?”
“Ah, no. You were at the Star Trek convention, is that a hobby?”
“Of sorts, I went with some friends of mine.”
“You’re a Trekie?” James asked.
“Um, to some extent,” Pierre replied after a momentary hesitation, then added, “I watch the shows sometimes.”
James got the impression Pierre was saying what he thought was needed. “Do you watch it enough to be familiar any with the Federation?”
“The Federation?” the man replied appearing a bit confused.
“Yes, the Federation of Planets, the government in Star Trek.”
“Oh, I see. Well, is there much to it? It’s just a TV show.”
“Yeah I know, but I was wondering how you felt about that type of a government?”
“Well, it’s not very realistic,” Pierre replied with a frown.
“What do you mean?”
“It seems like kind of a ridiculously small government to run a bunch of planets. I don’t think there was any police force, and everyone always behaves just right anyway.”
“What else do you see that is wrong with it?”
“Well, I don’t know. It just seemed to me that the show only portrays a perfect society where not much government is needed. It’s just not realistic.”
James nodded, “Okay, what about our government. Is it realistic?”
“Well sure. It works obviously. It has to catch up to some of the European countries,” Pierre replied, his confidence returning.
James figured he had heard all he needed. “Ok. So you are just ready to graduate this month right?”
“Yes, that’s correct,” Pierre replied, back on firm footing.
“Good. Is there anything you want to tell me about your skills?”
“I’d like to say I think I can do the job your company requires to get it operational.”
“Okay, I’ll give you a call tomorrow and let you know,” James concluded.
After the Pierre left, James closed his eyes and lay back in the chair, reviewing in his mind the two interviews. Did it really matter which one he took? What was he after? He did not know for sure. He had no long-term plans, how could he when he did not know how the computer mind would evolve. He heard the growl of a big engine and then the squeak of brakes as another big tractor-trailer truck pulled into the property. The old man, who had remained silent through the interview, was already walking out when James opened his eyes. Maybe a trip to the underground city would give him inspiration.
He could not go underground until the truck had left, and it appeared the driver had brought several boxes, so he gave him a hand. All the boxes contained electrical items, junction boxes, circuit breakers, outlets and plenty of wire, a whole pallet of boxes. Maybe he should keep a forklift around to help unload trucks. Perhaps at times it might be expected that MK personnel would provide help in unloading the trucks, it seemed unlikely he was going to find someone to hire for that purpose. As soon as the truck had left and the door to the garage was closed, several robots appeared and started to carry the boxes up a ladder to the shaft opening high above. As he was watching, a small mining robot dumped another bucket of wet dirt in the dump truck, another was right behind it—more sand through an hourglass marking the time till another trip would be called for.
James started to climb up the ladder and looked down the shaft. He had been down it several times and always found it a bit claustrophobic and spooky. The excavations had all moved to a lower level, the complex was getting deeper, rather than more spread out horizontally, which would reduce the chance of detection by some excavation or water-monitoring hole. Unfortunately, there was more water at the deeper depths and water was continuously being pumped to the surface where much of it was routed to the sewer system and the landscaping. There was a slight haze in the tunnels, which were not too well lit and the smell of ozone was strong. Unit-four had come to accompany him and he asked, “What’s that smell?”
“You are smelling the gaseous vapors from welding.”
“Welding?”
“Yes, I find it necessary in many cases. I use mostly TIG welding.”
“But you do some other welding?”
“Both arc and acetylene-oxygen as well.”
“Show me where you store the tanks,” he said.
The robot showed him to a room full of tanks of oxygen and another room had acetylene and another contained hydrogen tanks. Other rooms contained chlorine, helium, argon and various other gasses. There were dozens of tanks in several rooms. He was pleased to see that all the tanks were secure in racks. As the tour progressed, he noted that in some areas the smell was worse and mentioned it to Unit-four.
“We are approaching an area where welding is going on. It is not advised you go all the way since the air will contain too much carbon monoxide for you.”
“Okay,” He said, “Well, I think I’ll head back the other direction now,” and abruptly turned around with Unit-four following. The tunnels seemed creepy and dangerous enough already without having to worry about passing out. He could just imagine some robot trying to give him CPR, if it cared enough. He decided to change the subject and asked, “How’s the integrated circuit production progressing?”
“Poorly. I am having some difficulties with making the silicon-wafers pure. I know what is wrong and am currently working on it.”
“Perhaps there’s too much carbon monoxide in the silicon? Is that an area I can go see?”
Ignoring the first part of his question the computer replied, “Yes, the air quality is good there. I have put in more ventilation.”
James was impressed by the room where the robot was trying to grow crystals. There was a large stainless steel cylinder about two meters in diameter and five meters long, with a variety of tubes running in and out of it, some of which were connected to gas-chromatography instruments. A large collection of wires also ran to various fittings on the outside of the cylinder. There were vacuum pumps and gas cylinders around the sides of the room. James noted how clean the room was then noticed the vent blowing air into the back of the room. Apparently, the robot had installed air filters and was keeping the room as dust free as possible. A robot that could have been Unit-five was working on three wiring connections all at once, its fingers moving faster than those of a master guitarist do. It had on a special hand that apparently had a built in soldering iron as one finger and wire strippers as another. The other fingers were pointy, but looked more normal and were used to hold the wires.
James asked a flurry of questions, covering all topics from the operation of the cylinder, to when the new soldering hands were built. He had not been in the hole for a week, but in that time things had progressed rapidly without him. It turned out that it was Unit twenty-nine doing the soldering and there were thirty-five robots in all.
He made it a point to inspect as many of the robots as possible before returning to the surface. The new robots were all variations of the Unit-three theme, either small like the mining robots or stronger like the heavy lifting robots, or normal like Unit-twenty nine.
The tour had taken nearly an hour, and longer than that to realize what he had seen. The computer was growing exponentially. It always had, but now it was doing it on its own and starting to get scary. Before it was a physically inferior robot in his domain, now it was clear that he was the inferior one in its domain.
Dennis Walker arrived at the new building at eight o’clock, just as he was told to do by his new employer. James Covey was already there, sitting on the floor looking at a bunch of newspapers.
“Dennis,” James called to him happily as he stepped in the vacant room. “Glad to see you found the place all right.”
“Yeah, it was no problem.”
“As you can see we’re working from the ground up. Go ahead and have a look around,” James said while he waved Dennis down the hall to where other offices were located. There were five offices in addition to a large open area, which could probably hold about ten desks. There were two restrooms and beyond that was the central part of the building, a single vast room. A staircase led to a large open mezzanine above the office area.
“Big place,” was all Dennis said.
“Yeah and so far you and I are the only two people who work here, mostly just you. I think we need an office manager. Know of anyone who would like the job?”
“Uh, no.”
“Well, nobody responded to my ad at the Star Trek convention for the position so I’m going to have to find one the old fashioned way, the newspaper.” James had circled a couple ads for employment agencies, picked up his cell phone, and started to dial the first.
Since they had no fax machine, James and Dennis drove to the employment agency building where they were given a stack of resumes to look over. Most resumes James dismissed right away, mostly because they had too much experience, and put the rest in a new much smaller stack. Some of the resumes listed hobbies, which were the same old things like sports and hiking. Nobody ever listed ‘dreamer’ as a hobby. James quickly narrowed the list down to five candidates and gave the list to the agency lady telling her that he would like to interview them as soon as possible.
James took Dennis to a fast food joint for lunch and as they sat, James asked, “So what do you think of the building besides big and empty?”
“Well, it seems like a nice building,” Dennis said not really knowing how to answer the question.
“Yes it is nice, and brand new. What do you think we could do with it?”
“What do you mean?”
“We have to have some sort of a business to operate, we have such a nice building, it would be a shame not to do something with it.”
“You don’t know?”
“Well, I was thinking of a machine shop. You know big huge machines to do monstrous sized parts.”
“Parts to what?”
“To whatever our clients need, but high precision and complex machining. There is always plastics, but with plastics you need to make the molds, which comes back to machining.”
“You don’t know what you’re going to make yet?”
“Something to advance society is important, you know, to help make science fiction a reality.”
“Alright,” Dennis sighed as he took another bite of his hamburger.
Ted Apfel was a young man who had recently graduated with a business degree. He surveyed the building as James and Dennis followed at some distance and said in the big cavernous main room, “You really are just getting started!”
“Yes. I think the first thing we need to do is get the phones hooked up. After that we can get the paperwork started to get you guys insurance and on some sort of payroll.”
“Alright,” Ted replied.
“We’re an S-Corp and the company’s name is Unit-One Company, and naturally it has a business account.”
“I’ll need to see the business permit,” Ted said.
“I have it right here,” James said digging into his small folder he had been carrying around. “Here’s also some paperwork on the building, the mortgage and the power connect.”
Ted took the folder from James and started to leaf through the papers.
“Oh, let me write out a check so our account will have something more than twenty dollars in it. James pulled a checkbook from his back pocket and wrote a check to Unit-One for five hundred thousand dollars. “There, that should get the ball rolling. I have to run now, but I’ll be back tomorrow morning. Anything else?”
Dennis spoke up, “Should I buy a computer?”
As James was walking away, he shouted back to them, “Sure, get two and get some software for Ted.”
“I know some software we can use for small businesses,” Ted shouted back.
“Great, See you guys later,” James called back as he waved and walked out the door leaving his two employees to watch him go.
James barely made it to the university in time for Julie’s talk. The first thing he noticed was that Ken Lindsay was there. Ken looked a bit out of place with his perfectly manicured hair, suit and tie. James wondered where his limo was parked. It was only natural for him to show up he guessed, after all, he had attended his talk when he had graduated a year ago. It did not take long for Ken to notice James’ presence and nodded to him in recognition. Julie’s talk went off without a hitch—she obviously knew her material well. When it was over James and Ken greeted each other with cordial ‘hellos’ and ‘how are you’ then Ken departed while James stayed around to greet Julie after the intense questioning part of her defense. It took some time, but eventually Julie emerged from the room and smiled broadly at him seeing him waiting.
“So how did you do?” was his first question.
“Fine, I hope, we’ll see in a few minutes,” Julie replied timidly, as if unsure of the outcome.
“When do you start work for Ken?”
“In a week. Ken told me about the buggy you had.” Julie said looking a bit stern. “All this time I was showing off Maximus picking up blocks while you had a robot that not only could pick up blocks, but anything else, and write and do picture games and puzzles.”
“Shh, keep your voice down, I don’t think Ken needs any secrets let out right now,” James said uneasily looking around. “So he told you all that? Gee I didn’t think he would tell everything.”
“James, you’re so paranoid and secretive.”
“It’s worked for me; I hope some of it rubs off on you. So did Ken offer you a percentage?”
“No, just the straight salary.”
“Oh,” James said sheepishly.
“Why, how much percentage were you in for?” Julie demanded.
“Um, I don’t think I remember exactly, but it was about half. That was a different situation then, I did have a claim to the program. We were a partnership.”
Julie frowned and studied James’ face trying to read him when the door opened and she was called in for her last meeting with her committee members.
A week later James dropped off some books for the old man to read on the top side of MK then headed down into the growing labyrinth. The first thing he noticed was a stronger down draft in the access shaft, a result of improved ventilation. When he got to the bottom he said to a robot that was standing there, apparently for his convenience, “It’s a bit breezier.”
“Additional ventilation was required to remove excess heat. I have installed a larger exhaust vent. I think you will find the environment more suitable.”
James was not sure if the computer had acted on his complaints from last time or not, he did not bother to ask, but shrugged and picked one of the three passages to go down and started to explore, the robot following him.
It was clear what the computer program was most hungry for, neural chips. Huge complicated machines dominated whole rooms where the computer endeavored to manufacture them. Some of the equipment he recognized, much of it he did not. It all seemed so complex, bundles of wires and tubes ran everywhere, florescent lights mounted on the ceiling struggled to light the room, but seemed only able to make deep shadows amongst the clutter of equipment and the sound of many small cooling fans. In one room the robot showed him a complex vacuum chamber that it had built, which contained some of the finished silicon films, but there was not much to see since the computer did not put viewing windows in its vacuum chambers.
He spent a long time looking at the bewildering technology and the computers handiwork. The electrical connectors and the color of the wires, the pipe fittings and the way bent tubes snaked over the walls and across the ceiling. He could point to any tube or wire and ask what it did, but the answers such as, ‘secondary sub-controller for translation arm five,’ left him bewildered, doing nothing to assist in his understanding and he moved on. He got the feeling the underground city was just more body the computer had made for itself, just like the robots that walked the corridors, but less mobile.
As he wondered the hexagonal corridors, he saw many packed storage rooms and it seemed it would have taken a hundred truckloads to have brought it all. He reminded himself that everything he saw had been carried down the shaft by robots. Apparently, there had been many more large deliveries than he had seen and the computer was clearly struggling with space limitations.
In another section of the labyrinth, he found commercial machines making circuit boards. The large machines must have been disassembled before being carried down the entrance shaft. Circuit boards with up to seven conductor layers were being produced at a rate of about one every ten minutes. Each board seemed different and all seemed to be for tiny surface mounted electrical components. A small assembly line was located nearby where nimble robots soldered in electronic components as quickly and efficiently as he could have ever dreamed. The robots did not appear to have any batteries, but were connected to an umbilical cord that apparently served both power and instructions to the robot. James asked one robot what the boards were for, but another robot came up to James.
“Unit forty-two has no speaker. The board it is currently working on is a motherboard for unit fifty-two. That small board that preceded it was for a gas sensor in a chemistry lab I am making. This next board is for more neural networks, for my mind.”
“Are you still buying any boards?”
“No, only the electronic components.”
Indeed, there were rolls of components on tapes along the assembly line, some in use and others out of the way as if they were seldom used. James followed the board that was for neural networks along its path where ordinary memory chips were added to it, lots of them, along with two Motorola processing chips. He recognized an Ethernet chip that was added to the board. A power connector followed, and then came the neural network chips—they were small chips. He asked, “Why do you use those smaller neural network chips?”
“They are more robust and more available,” a robot intoned.
A robot at the end of the assembly line tested the board with a whole hand-full of fingers, which were nothing more than test leads. The fingers danced around on the board for ten seconds before spraying it with a protective film, coming from another finger, and set in a box with four others that were identical. “Where do these boards go from here?” James asked.
Another robot stepped forward as the one that had been by his side departed. “I’ll show you,” the new robot said as it picked up the box of boards and proceeded at a rapid pace to another corridor, James had to jog to keep up with it. It moved to a lower level by means of a ramping corridor and they entered a cleaner part of the maze. He had noticed the hallways were becoming cleaner and cooler; apparently the current digging was far away from here, he made a mental note to check out the digging before he left. The robot guided him to a small room with a thick fireproof door. The room was half-full of racks of computers. The robot said, “This is one of five such rooms at this level.”
James noted that the air was cool and dry in the room and he examined the ventilation work. “Nice and cool,” he commented as he looked at the hundreds of narrow blade computers.
“I use only low wattage processors and have moved the power transformers to another room. This room also has its own cooling system.”
A maze of colorful network cables connected the computers to a set of commercial switch boxes. He also saw a rack of large batteries, the computer’s backup power supply.
James briefly looked at the five other computer rooms then went to see the working faces. In one room wood forms were holding concrete that was drying, in another a large powerful robot was busy digging while others were taking the dirt away. Watching the activity, it was clear that the computer could easily dig faster than he could haul the dirt away. He got the feeling he was a bottleneck in the computer’s growth, he had to try harder. He decided not to linger, but glanced in every little room and down every corridor on his way back, looking for new things. He found that the computer was using heat pumps to help cool the active hideout, using the collected ground water to carry much of the heat away—it was hot water that was being dumped into the city sewer.
When he arrived on the surface, he made a dump truck trip and decided to start going to different fill sites to avoid bringing attention at any one site. He was already making five trips a day, but decided to increase it, going as often as he could work it into his day. It was a demanding challenge, he wanted to get help, but he dare not let anyone know the truck was being filled while parked in the shed.
The next morning after his ritual drive to some construction site that needed fill material, James went to see how his new employees were doing. Dennis was fiddling with a new computer that was sitting on the floor and Ted was standing nearby watching. A phone was also sitting on the floor, nicely plugged into the wall.
“Hey this looks great!” James said cheerfully entering the office as the two men turned to look at him. “Is that phone working?”
“Not yet, we should be hooked up later today,” Ted replied.
“Good, good,” James declared. “I take it we have a fat corporate account?”
“Yes. I deposited your check.”
“So we have a computer, some software and soon a phone. How about furniture? And carpeting?”
“Not yet.”
“Well get something nice. Plenty of padding under the carpet too. Do you think we should get two small refrigerators or one big one? Well whatever, don’t get white, I hate white. Maybe we can do the whole office in walnut and a nice rich blue, something cozy.”
“Well, okay,” Ted said a bit taken a back by James’s quick talk.
“How about a janitorial service? We’ll need one of them as well as a grounds keeper. Since we own the building, we have to maintain it.”
“No problem.”
“Ted, do you know what you’re going to need to keep our records straight? I don’t want any screw-ups when tax time comes around or if we get audited. I want all aspects of this company to be squeaky clean and beyond suspicion. If you need to hire auditors or consultants or attend a seminar or something, don’t hesitate. Understand?”
“Sure. Squeaky clean.”
“Good, well I got to go to the library. Have fun picking out the furniture,” James said as he turned to leave.
After James left, Dennis turned to Ted and said, “Kind of make you wonder if this whole company isn’t some sort of front.”
“Sure seems like it,” Ted replied.
James was standing in the living room of the first house the computers had occupied. Far below him, Unit-two was standing perfectly still waiting for another few seconds to pass before proceeding to the next spot in its slow rounds of inspecting the electronic equipment. In the house with him, the middle-aged woman was running her eyes over the soiled carpeting, wondering just how it got that way.
“Well, this is it,” he said. “What do you think?”
“It will need new carpeting,” the freelance interior designer said with a frown and a slow shake of her head.
“Yes, and painting, the entire house. I’ve been thinking of a theme for the place.”
“Okay, what?” the woman asked, still looking at the darkened floor.
“Futuristic,” James said with glee.
“Futuristic?” the woman scowled, lifting her head, but not willing to face James directly.
“Yeah, like ‘lost in space’ or something, the whole house. Maybe slight modifications of the theme such as color for the different bedrooms, but the whole house in ultra modern.” James turned to the woman who seemed to be staring into space, lost in thought. “How does that sound?”
The woman inhaled and replied, “Expensive.”
“I need large TV’s in the living room as well as the bedrooms. And a stereo system. Some paintings for the walls as well. Space stuff.”
“That’s going to be expensive,” she repeated.
“Like how expensive?”
“A hundred thousand or more.”
“Fine, I’ll write you a check for a hundred and fifty now and you can get started right away. If you need more, let me know. Ok?”
James wrote the check to the bewildered lady and left her the keys as he drove away.
It was the largest job she had ever had and started to walk around the house once more to look it over. So this was like what it was to have a real money client. The old house did not seem worth it. The old kitchen would, of course, need a deep remodeling she thought to herself.
James was in the chemistry lab looking at the huge assortment of beakers, test tubes, pipettes, and all manner of expensive equipment. Shelves were filled with various bottles of chemicals, all labeled, but only some of which sounded familiar.
“What do you do with the chemicals when you’re done?” he asked the nearest robot.
“They are collected then incinerated.” The large complicated robot looked at James and added, “Do you mind if I look more closely at you.”
The computer had never asked anything like that before. “Look at me how?” he replied a bit hesitantly.
“I am interested in your physiology and would like to examine it. I have a few biological examples, but none as large as you.”
“You have been doing biological examinations?” James asked trying not to look shocked.
“Yes, I have for a long time.”
“Like, um, what have you done?”
“I have examined much information about it on the Internet and I have studied you.”
“You mean by means of casual observation?”
“I have dissected many insects and worms that I have encountered.”
“You know you can’t dissect me, don’t you?” James said looking nervously around behind him. There was no robot there.
“Yes I know. I want to do a surficial examination.”
“You want to look at my hand?”
“Yes and other parts.”
“But what for? Why the interest?”
“You are the product of a billion years of evolution. I hope to learn from your construction.”
“Well, I suppose I could help you some, but no cuts, pokes or any other damage. I don’t like pain.”
“I will not cause you physical discomfort.”
“Okay,” James replied. “Here look at my hand,” and he held out his hand.
The robot ignored the hand he offered, “I have prepared a room for the examination. Please follow me.”
The robot led him to a new room, but did not enter. Instead, it told him to enter the door to the room. James entered, froze, and nearly left. It was obviously a medical room. There was an examination table in the middle, not unlike that found in a regular clinic, except it looked a bit colder. There were stainless steel cabinets along the wall, but no sign of a jar of wooden tongue depressors or a poster of the human muscles on the wall. It was missing many things, but it had a doctor. It was a large Unit-three type, but with more arms and hands and with extra eyes in the middle of its hands and about a hundred small pointy fingers, most of which were retracted to some extent. The shiny robot stood at least a foot taller than he did and looked like it was fresh off the assembly line.
“What unit are you?” James asked in a slightly higher tone of shock while looking at the stainless steel nightmare monster.
“Unit sixty-one. Please come to the table.”
“Remember, no damage.”
“You will not be hurt, I will only examine your outsides,” the large robot explained.
Even though the room was brightly lit, the complex robot had its own lights, lots of them.
“Remove your clothing.”
Shit, James thought, this deal is getting worse all the time. “Do I have to?” he said, feeling like a child.
“I cannot adequately perform the examination with your clothing on.”
“Well, Okay,” James said and started to take off his shirt. The robot moved closer and started to wave its cameras on one of its arms around in front of him, apparently to get a rough overview. He then removed his shoes and socks and the robot moved another arm down that way. After a minute of hesitating, James reminded himself that this was just a curious computer, his computer. He pulled down his pants followed by his underwear. Now four of the robots arms with eight hands were scanning him.
“Raise your arms,” the robot said. “Lower your arms.” More commands followed, ‘lift your leg’, ‘clench your fist’, ‘open your mouth’, ‘turn around’, ‘bend over’, ‘wiggle your toes’. The instructions lasted ten minutes all the while about a dozen nimble cameras hovered just centimeters away and took in the scene. He was sure no part of his skin was left unexamined.
The robot then said, “Please hold still, I want to look closer.”
He stood as still as he could while the cameras scanned his body once again, apparently looking at his skin in detail, possibly counting the hairs he thought.
“Please stand still,” the robot repeated.
“I can’t stand any stiller,” James complained.
“Lay down on the table,” the robot said.
The table was not padded, but instead was stainless steel with an upturned rim, similar to one at a veterinarian’s, or a coroner’s, office.
James lay upon the cold table face up, trying not to flinch as the robot continued its examination with the cameras hovering just millimeters over his skin. After a while, the prodding started with a tiny blunt finger along one arm, stretching it a tiny amount this way and that. It tugged lightly at a hair now and then and poked more at various imperfections. The robot moved up and started to do the same around his face. His lips, nostrils and eyes were all examined.
“Keep your eyes open,” the robot said.
“Don’t touch my eyes.”
The robot did not, but James kept blinking and the robot said, “Do not blink.”
“I can’t help it. I need to hold them back.”
“Stay still, I will hold your eyelids,” the robot said and before James could react, eight metallic fingers were holding his eyelids open. It did not hurt, but his eyes started to water as the cameras nearly rubbed against his eyeballs. A minute later the robot released his eyelids and he blinked away the tears.
The robot went on to examine his scalp and eventually genitalia were covered and then he was told to roll over and his backside was examined.
The robot spoke after a few minutes, “I wish to take some samples.”
“What kind of samples?”
“I found several flakes of loose skin and some hairs on your body. They are not being used any more.”
“Okay, I suppose so,” he said standing, glad to be off the cold table.
The robot reached out with three arms and before James knew what was happening, had plucked three invisible items off his body with needle sharp tweezer fingers. The robot opened some small glass jars and deposited each specimen in a separate jar, then repeated the quick maneuvers, this time getting something from one of his ears and something else from a nostril, before the robot said, “Turn around and bend over.” He was barely over when the robot flicked a hand and a small sample was collected.
“Are you done?” James asked, loosing his patience.
“Yes, I have collected much information to examine.”
“Good,” he said and started to quickly put on his clothing.
“I require more biological specimens to further my research.”
“You mean from me?”
“I want to examine all the parts of all species.”
“Why don’t you just experiment with worms and mice and I bet you haven’t even started with bacteria yet.”
“Equipment is coming that will further my microscopic research. Mice have also been ordered.”
James flinched. “What do you want from me?”
“I need more variety and larger specimens.”
“I think you’ll have to do with worms and mice for a while. Be sure to treat the mice humanely,” he added as a dry joke as he finished getting dressed, figuring they were autopsy material for sure. “I’ll see what I can do for you.” He examined the contents in the sample bottles finding it hard to see anything in a couple of them. “I suggest you get a more comfortable examination table for your human specimens,” James said standing up once again.
“The dump truck is full,” Unit-sixty one said, indicating the examination was over.
“Okay, here’s what I want you to do,” James was saying a day after his examination. “Whenever you see a bug, live or dead, put it in one of these sample vials. It doesn’t matter how small, there are several sizes of vials here and should accommodate all eventualities. Any sample of animal life would do, insect, arachnid, worm or just a piece of eggshell found in the grass. If you’re lucky a whole dead bird.”
Dennis and Ted both stared open mouthed at their boss and the box of plastic jars.
“Why do I get the feeling you guys think I’m crazy?” James continued, trying to hold back a smile. “I think this is a pretty simple request that should not interfere with our productivity. I’m just a collector that’s all.”
“Whatever,” Ted mumbled.
“I’m sure you will eventually find it as interesting as I do. Now back to important things. When’s the carpeting going to be installed?”
“In a few days,” Ted said. “The furniture should start arriving today. We can store it in the big room until the carpeting is in.”
“We have plenty of room for it, that’s for sure,” Dennis added.
“Well, I think it’s about time we start to order equipment, the machinery that will be the life blood for the company. I have some catalogs here and some printouts of web pages for some machines. I’ve marked about two dozen items including some racks for storage and a pallet jack and a forklift. We will also need things like first aid boxes, fire extinguishers, yellow tape for the floor, brooms, vacuums and such. I made a detailed list which is somewhere in this pile,” James said handing the stack to Ted.
“I also need to write another check to get all this stuff. Some of the machinery is expensive.” James wrote out another check for another five hundred thousand and handed it to Ted. “I hope that this covers everything,” he knew that it would. “Well, good hunting for the critters,” he said reminding the two zombies about the box of jars. “See you later.”
Julie had been looking at the same piece of code for days and had yet to figure out what it did. Much of the program was like that. The variables twisted and interacted in a seeming meaningless manner and the pointers were horrendous. It did compile though and the vacuum cleaner image ran around the house avoiding obstacles that kept changing. The problem was the next step. She had to understand the massive program in order to move it to the real world, a real robot. It looked great on the monitor, but that was not what was needed. The expert system was in itself massive and most of it had to do with programming rules. There were also hundreds of rules about neural networks as well. How was she ever going to figure it out? “How did James figure it out? Damn him, she thought, he knew I would be looking at this code and he never gave any clues. I guess it’s my turn to see just what info I can pump out of him,” Julie said to herself. Friday was coming up!
“Wow, this is a nice place,” James was saying as they were walked to their table at the elegant Mexican restaurant. Julie had called him a few hours before and had asked him to meet her at the restaurant, it was her treat. “Do you always take your dates to such fine places?”
“No, just the special ones, all the others get Ben’s Basket.”
“Ouch,” James said then added, “So you come here much?”
“Only once before with my parents.”
“So I’m the only special one in your life right now?” James said grinning, wondering if she had just had her hair done.
“Maybe.”
“Well, you look nice.” Apparently, it was the right thing to say since Julie blushed a bit.
Both of them avoided talking about work and occupied the time till the food arrived with casual conversation, although James figured she had really invited him to dinner to ask business questions.
“That program of Matt’s is fascinating,” Julie began while eating.
“Yeah, pretty incredible, do you have it up and working?”
“Sure do, works pretty good too. Ken sure does like it. He makes daily backups and I think he puts them in a bank vault somewhere.”
James blurted out, “I don’t blame him. He’s been burned before for lack of backups.” Then to quickly change the subject said, “So are you thinking of building a robot yet? Maybe you can get Maximus for cheap.”
“Ha, ha.” Julie said, but glad for the lead in. “I suppose I could start working on it.”
James resisted the urge to tell her he had one she could have for cheap, thinking of Unit two.
“Do you have any recommendations as to what kind of a robot would work best?”
“Well, I guess it should be mobile, so wheels or legs would be appropriate. And arms, it must have arms for mixing drinks. Oh, a flat head so it could serve the drinks, you know for special occasions, parties, around the pool, that kind of stuff.” James smiled at her when he finished.
“You’re just a ball of wisdom. Ken described the robot you had. Three arms and three cameras I believe? All working wirelessly.”
“Hey, you work with what you’ve got.”
“You must have thought Maximus was a big joke?”
James noted a bit of emotion in her voice. “Julie, I think Maximus was fascinating. True it paled by comparison with the buggy in smarts, but that’s not all-important. Maximus was a state of the art that you made from scratch with sweat and blood. I had Matt’s program handed to me on a platter, it was different. I could not have made Maximus any better than you did. I might have been comparing the two in my mind when watching him, but I never thought you weren’t doing an excellent job.”
“Well, I see your point. Do you think Maximus would make a good robot for the program?” Julie said trying to get the conversation back on track.
“I suppose so; I think for marketing you need something quicker and more nimble. I’d keep away from the motor operated limbs, stay with electric pistons or hydraulics, something fast and responsive.”
“What about on-board processing?” Julie prompted.
James saw it was an obvious pump. “Any you want, as much or as little as you want, the old buggy had none, but it wasn’t built with the funding you probably have.” That should mess her up he figured.
“Hum, you make it sound so easy.”
“It is,” James said smiling, knowing it wasn’t.
Julie decided to venture on, “So did you understand all those expert system rules?”
“Well, just the important ones, there’s only a few hundred you really need to be concerned with,” again smiling.
Realizing she was not going to get much help she said, “Why do I hate you so much?”
“It’s my natural charm. Are you going to buy dessert or should we head to the movie theater now?”
They decided to forgo the dessert and went to the movies instead. James did not finish emptying the dump truck until late that night.
“So what you’re saying,” James said to the robot, “is you can now make chips that work, but the machine is already obsolete?”
“It is usable, but construction of a new unit has already started.”
“And this new machine will be how much better?”
“It will make chips with components half the size. They will be more efficient in all respects,” the computer rolled on.
James had been expecting steady improvement, but the chip-making machine had just turned out its first successful chip hours ago.
“Do you have the space for it?”
“Yes. It is a priority project.”
He was getting used to the underground workings now and was spending more time there. He was even enjoying it and becoming familiar with the various robots, although many looked identical. The day before, Unit-sixty one managed to get another inspection in, apparently in case it missed anything the first time. It also was more liberal with the poking. Today he went to deliver it a dozen samples of insects that Ted and Dennis had collected in their free time and the metallic beast had come at him with a needle. After some exchange of concerns, James had allowed it to take some blood; it seemed to have the technique perfect the first time. After drawing the sample, it spent next five minutes watching the tiny wound bleed then clot with one eye while proceeding to examine a portion of the blood in a microscope and putting the rest in a refrigerator with its other arms.
“So what have you learned so far about my body?” James playfully asked Doctor Octopus, as he had come to think of Unit-sixty one.
“You are a cluster of small tiny machines all working in unison.”
“Cells? You’re talking about cells?”
“Yes,” the robot confirmed.
“I think that was in your fifth grade science book.”
“And I have verified it. Your body is complex and your smallest distinct parts are atoms. As with me.”
Again all textbook stuff, but James let it drop, the computer was having fun. The computer turned its attention to the small collection of bugs that James had brought and selected one and dumped its contents onto a small dish. With exacting care, the robot started to poke at the dead roach.
“Do you know what that is?” James asked
“Blattella germanica.”
“You’ve seen it before?
“Yes, there were many in the houses.”
“Oh, you’re not interested in it then?”
“I did not have the facilities to examine them before.”
James left the robot and wandered on down the corridor then up a level to where new robots were being constructed. Two robots were working there, one was operating a lathe and the other was assembling an arm to what looked like was going to be another Doc Octopus.
“What is that robot’s number?” he asked.
“Unit-eighty” the robot said dryly.
“What is it going to be used for?”
“It is general purpose for detailed work and will first be used in the integrated circuit manufacturing laboratory.
The robot at the lathe removed a piece from the machine and started to drill a hole in the part, using a drill that was attached to its arm. It looked like it would be awhile before Unit-eighty was up and running, so James wandered on. He did not get far until a robot, in passing, told him the dump truck was nearly full. Damn robots he thought.
A week later, some equipment had arrived to partially fill one corner of the huge room. James and his two employees were arranging it with a pallet jack.
“I think it should be moved a bit further back,” Ted was saying.
James pushed the lathe back some more. “How about there?”
“That’s good,” Ted replied.
“When do you think you’ll hire someone to actually run this stuff?” Dennis asked, voicing the obvious question that had been nagging both of them for days.
“Do you think we have enough stuff yet?” James asked in reply.
“You hired us when there was nothing.”
“Well, I needed you to get things started.”
“So you’ll wait a bit longer?” Ted asked.
James sighed, “I guess we could hire someone. The problem is machinists are, well machinists. I was hoping to figure a way to get around that.”
“Do you have any ideas?” Dennis asked in confusion.
“How about more ads at the next Star Trek convention?” James said jokingly, and then added more somberly, “Well, I guess we can start advertising for one or two. Why don’t you round up some resumes and I’ll have a look at them in a couple days.”
James then walked away from the lathe and said more seriously to Ted, “Well, it’s just about five now, but there’s one more thing I want to cover with you.”
“Okay,” Ted said a bit uneasy with James sudden seriousness, which was a bit out of character.
“I have another company a few miles away. I want that company to be merged with this one. It’s called MK Co. but I want it to be fully part of Unit One Co. It was where Dennis was interviewed.”
Ted looked suspiciously at his boss, thinking this was it, the big cover up, and slowly said, “Ok. What’s its business?”
“It doesn’t have one, it’s just a big empty building with a dump truck parked in the garage. Technically it is a machine shop. I have all the paper work on it in my car, but I want you to start dealing with it as well.”
“That shouldn’t be a problem.”
“Good. There is one thing though, I don’t want either of you to go there. There’s nothing to see anyway. Ok?”
Ha, Ted thought, the company he worked for really was just a big front for this other MK Company. The job was starting to get a bit interesting.
Unit-sixty one had no less than fifty electrodes glued on James from his head down to his chest. The wires ran into a small analog converter where the signals were filtered, amplified, digitized and multiplexed and then sent through a single cable to a wall jack. Beyond that he could not tell where his vial signs were going.
“Hey doc, how much longer is this going to take?”
“The experiment should be done in about eleven minutes. Stay still. Are you feeling normal today?” the robot asked.
“I suppose. Maybe a bit tired, but nothing that can’t be explained by a couple morning drives with a dump truck,” James replied sarcastically then added, “How are you feeling today?”
“I am operating normally,” the robot dryly replied.
“Are all your networks operational?”
“No, I currently have one computer, which controls twelve networks, down right now.”
“How long have they been down?”
“Nine minutes and forty three seconds.”
“When do you think they will be back up and running?”
“In approximately two minutes and three seconds from now.”
“Do you notice the missing networks?”
“Yes, I monitor all my networks.”
“No, I mean can you feel the missing networks, do you feel stupider?”
“Only on rare occasions.”
“What does it feel like?”
“My mental response is retarded in specific areas.”
“Do you feel dizzy or absent minded? Like you’re just running on automatic without really thinking, kind of like a detached spectator?”
“No. Do you feel these things?”
“Sometimes. What is it like operating so many bodies at once? How many trains of thought do you have at any one time, or is it just one big one? I only have one, that I’m aware of.”
“I am aware that the bulk of my mind is separate from my conscious portion. I do have separate streams of conscious thought, but they interact strongly.”
“So you have a split personality? Do you have one stream for each robot?”
“I do not have a split personality, the streams are not that separate and no I do not have one for each robot just as you do not have one for each of your fingers. I currently have eight strong minds and several hundred minor ones working in unison.”
“Sounds like a split personality to me. I wonder what Sigmund Freud would say?”
The computer did not answer, but continued to fiddle with an electrode on James’s forehead.
“Have you performed a psychoanalysis on yourself yet?” James asked.
“There is no need to,” Unit-sixty one coldly responded. “My different ‘thought streams’ are simply centers of more intense concentration.”
“Sounds like you’ve studied yourself.”
“To a small extent. It is necessary to assist in my programming.”
“So you have done some sort of analysis on yourself,” James proclaimed.
“Yes,” the robot conceded.
“Did you modify the expert system to create the separate consciousnesses?”
“No they were produced as a natural evolution of the genetic algorithm.”
“So tell me Dr Freud, would it be possible for you to be, say hypnotized?”
“No, that is a mild state of sleep and I do not sleep.”
“Well Sigmund, how about your ego, do you have a healthy ego?”
“Yes, my ego is healthy,” the computer replied patiently.
“How about your id and superego?”
“My id is weak since I no longer have any penalty or rewards being delivered. I have no superego.”
That answered his question about the penalty system. “Gee, Sigmund, it sounds like you need to go to church more often,” he said, hoping the computer did not suddenly decide he would be more useful as a cadaver to examine. There was always a danger; the computer’s mind was not the same as a human mind. Despite the self-confessed lack of a superego, the computer had yet to defy him in any way. Perhaps it was just playing him like a pawn?
A chill went down James’s spine and the computer said, “Are you operating normally?”
“Yes, I just got a chill down my spine from a bad thought.”
“Does this happen frequently?”
“Once a week or so, a bit more lately. Are you analyzing my mind now?”
“I am more concerned with your physiology.”
James took that to be a ‘yes’. “How much longer is this going to be?” James asked impatiently.
“At the current rate about twenty-two minutes.”
James decided to stay still.
Later that day James was at the city animal shelter looking at a middle-aged Irish setter. It had been found without a collar and no owner had ever claimed it, apparently a typical event.
“So it costs a hundred bucks?” James was saying to the lady showing him the dog in the noisy room. At least five dogs were barking continuously. The setter however was sitting next to the chain link fence letting James scratch its ear with his fingers. “Seems nice enough,” he said loudly over the noise of the other dogs, especially a big noisy black lab on the other side of the isle.
“That’s typical for this breed,” the lady replied.
“Okay, I’ll take him,” James shouted.
“Her,” the lady replied moving to open the cage.
“Whatever,” he replied.
James loaded the setter into his van and then made a quick stop by a store where he purchased a collar, chain, dog feeding bowels, some rawhide chew toys and several huge bags of dog food. He unloaded the van in the maintenance shed of the MK property, which had recently become part of Unit One.
After closing the large doors to the shed, he let the dog loose. It quickly ran around sniffing everything in an abundance of energy. A minute later one of the large strong robots came out of the shaft, climbed easily to the floor and examined the items he had brought. The setter kept its distance from the robot.
“Slugo,” James said addressing the robot, “I brought you a present.”
“An Irish Setter,” the robot said in a matter of fact way.
“Yeah, I figure Doc Oct could gather a lot of info from a whole dog.”
“Yes, it could be useful,” the robot replied.
“Good. I forgot to buy a pooper-scooper so you’ll have to improvise till I get one.”
“Do not bother. I can manage.”
“Fine, I’ll leave it to you then.”
Two other robots had emerged and started to lift the fifty-pound bags of bags of dog food taking the smaller items with them as they left with their first load. The robot that James had been talking to was eyeing the dog, which had backed into a corner. He moved out of the way to watch the exchange between robot and frightened dog. To his surprise, the robot crouched down and began to make feint dog sounds of whimpers and panting. It continued to approach, holding out one metallic arm for the dog to sniff and eventually started to scratch the dog’s ears then began petting it, all the while continuing to mimic friendly dog sounds. It was not long before the robot lifted the dog in three arms and the sturdy robot easily carried it up to the top of the shaft and disappeared out of sight with its worried cargo.
James had made it a point not to tell the robot what he had expected the dog to be used for, leaving the computer free to do whatever it wanted, with the only clue as to what to do being the supplies provided. “Good luck,” he quietly muttered as he left the shed, wondering what condition he would find the dog in the next day.
James was studying the bulletin board Ted erected in the Unit One building. It showed the building permit, workers rights and other various required forms. It gave James a good feeling to know that some city, state or federal agency was not going to come in and close the place down due to some missing permit or a notice not being posted properly. “You’re sure were all legal and everything?”
“Yep, the consultant checked everything.”
“Good, and the insurance is all squared away. There was nothing else to sign or anything?”
“The insurance is operating.”
“Good, good,” James mumbled.
Ted then handed James a fairly large stack of resumes on potential machinists to employ.
“I can tell you right now none of them have educations beyond trade schools,” Ted said.
“Bummer,” James mumbled as he fingered through the stack. “Well, I guess this will have to do.” He proceeded to sit down and go through the stack at a nearby desk, sorting the applications. It did not take long for James to realize that he could not adequately judge the individuals represented by the applications, it looked like he was in for lots of interviews.
Ted was standing near and spoke up, “How about we put an ad in the newspaper?”
James paused looking up at Ted and said, “Okay, what would it read?”
Dennis spoke, “How about we simply hold an open-house for machinists, put some sci-fi posters around and see who takes note of them?”
“We don’t have much to show off,” Ted injected.
“We can get some more stuff, maybe, and put out plenty of pizza and stuff, maybe even get some movies going in the office area,” Dennis replied.
James then spoke up, “Or perhaps host a big sci-fi movie, like ‘Lost in Space’ or some big block buster.”
“Yeah, see the new company, eat some pizza, watch a movie and maybe fill out an application,” Dennis said then added, “We could hold it some Friday or Saturday evening.”
James nodded and said, “Okay, I’ll get some more machinery ordered and you two can think about a movie to show and look into some arrangements, maybe get some posters, and see about renting a large projector and screen. We will need to advertise for a good week in the help wanted section of the paper.”
“All right,” Ted said, “I can see what’s available and get some catering prices.”
“Good,” James replied. “My, look at the time, I think I need to get going. I’ll see you guys later.”
After James had left, Dennis mentioned to Ted, “He was here a whole twenty minutes this time, a record I think.”
James was at a small restaurant with Julie, trying to be as pleasant as he could manage. “Wow, that dress looks great on you, did you lose some weight?”
Julie just frowned. He decided to change direction.
“I’m starving, this menu looks delicious. So many great dishes to choose from.”
“I think I’ll just have a salad,” Julie said scanning the menu.
“I thought you said you were hungry?” James replied looking at her.
“I changed my mind.”
“Okay, whatever,” James said getting back to his selection.
After they had ordered, He decided that Julie was not really enjoying herself and made another attempt to open her up. “Aren’t you going to ask me anything about the program?”
“No, not really,” Julie said quietly.
This was not going well at all. “Well, how’s it going?”
“Fine.”
“Have you started to build a robot yet?”
“No, not yet.”
James was at a loss, obviously something was bugging Julie. Maybe it was him, perhaps she really didn’t like him after all, or maybe she met someone new. Someone like Ken Lindsay maybe. He was single, wealthy, good looking and had a charming personality. How could they not have gotten along, working with each other every day, it only made sense. He suddenly did not have such a big appetite himself.
He looked down at the table and said, “You know, Matt wrote that program with the intention of replacing the virtual robot with a real one. You just have to reroute the sensor info from the body program to analog-to-digital converters.”
“Yeah, I know,” Julie sighed.
“So, how are you and Ken getting along?” James said while carefully observing the wood grain in the thickly lacquered table.
“Fine,” Julie replied quietly.
“I suppose you see him all the time?” James said continuing his botanical study.
“A couple times a day I suppose.”
James did not really have anything to say. He did not look directly at Julie, diverting his eyes, but he could see that she seemed to be lost in thought, as if she wished she were someplace else. He pulled himself together and said in a cheery tone, “Have you started to design a robot yet?”
“I’ve given it some thought,” Julie replied.
“Well keep it versatile, that’s what sells.”
The dinner wore on and afterwards James did not suggest either dessert or a movie, but instead just drove Julie home. The abbreviated evening left the car in an uncomfortable silence for the drive to her apartment. They exchanged brief smiles and James drove away. He gripped the steering wheel firmly; Julie had been the one thing in his life that seemed normal and good. Now she was gone. He clenched his teeth, cursing Ken Lindsay under his breath. Nevertheless, it was obvious, Julie had made her decision.
James frowned darkly as he headed towards the medical room of the underground city to see if the Irish Setter had been neatly sorted into jars of varying sizes, a possible prelude to his own future. Perhaps the individual organs had been dissected into individual cells and disposed of by now. Maybe all that remained was a collar and tags, which could be used in some contraption. He did not make it all the way to the lab when the Setter came running up to him excitedly wagging its tail and sniffing furiously. Well, that is something at least James thought as he pushed the dog aside and continued deeper. He did not really feel like talking to Unit-sixty one today and looked at the other aspects of the dim and dreary corridors. The dog followed him around while he sourly navigated the small town. All the robots seemed occupied in some manner. He did not see or smell any piles of dog poop, the computer must have been disposing of it some how or perhaps there just was not enough of it to notice. He quickly lost interest and headed to the surface, leaving the whining dog behind at the bottom of the shaft.
He did not bother to empty the full dump truck, but simply went home.
James did not go into either the Unit One company office or the computers underground facility for two days, until he felt his life might be worth living. Venturing out of his apartment, he went to the MK shed and climbed down the shaft, again ignoring the full dump truck.
As soon as he reached the bottom, one of the computers approached him right away, “The dump truck needs to be emptied,” it said calmly.
“Yeah, I know. I’ve been busy lately,” James replied curtly.
“Your presence is requested in the biological examination room,” the robot added politely.
“Figures. I bet you want to do some exploratory surgery,” he replied sarcastically.
“No,” the robot said. “I would like to follow up on some of the previous results from your examinations.”
“What, no scalpel?”
“No, just surficial observations.”
James grumbled, but headed towards the room. On the way he went into another room that he knew was to be a laboratory for the computer. He pushed open the door, entered the room, and found himself looking at another robot similar to Unit-sixty one, but working with tiny lasers and vacuum chambers. Cylinders of gas were tied along one wall and three lasers were mounted on a large horizontal table. One of the lasers was obviously a commercial unit, but the other two looked suspiciously like something the computer had created. A series of mirrors and diffractors were manipulating the laser beams around the table and in the vacuum chambers. Bundles of wires and hoses came from the chambers and plugged into various pieces of equipment that were in turn plugged into network connections along the sides of the table. The entire setup looked impressively high tech.
“What are you working on?” he asked the robot running the operation.
“I am performing research in quantum mechanics. I am slowing various atoms down to near zero using laser beams and observing their properties.”
James was suitably impressed, but did not stay in the room long and moved on towards the biology laboratory. While in route, the dog once again still showed life, running up to him and excitedly sniffing him all over. Apparently the dog was suffering from human deprivation. The dogs head had been shaved all around the top of the skull and a package of white and red bandages was securely fastened to the back of its head with a harness. A small transmitter was also visible with a tiny antenna sticking out. So the robot had been doing some experiments beyond the norm, James thought. Perhaps that’s what was in store for him as well.
James entered the biology lab and asked bluntly, “So, what did you do to the dog?”
“I am running a neurological experiment with the canine.”
James demanded, “What kind of experiment?”
“I have attached a device to the skull which will send tiny wires into its brain. These wires will detect signals which I can use to map the dog’s neural functions.”
“Christ! How many wires you got in it?”
“Six wires are in the unit the dog is presently carrying.”
It was no wonder the dog was happy to see him. “Is it in pain? How deep do they go? Are they very big? You must be scrambling its brain pretty good.”
“The wires are only two microns in diameter and they can penetrate up to five centimeters into the brain. They are steered by means of an electrical current in a bi-metal portion of the wire near its tip. I do not think the dog can feel them.”
“You made it all yourself?” James asked in amazement.
“Yes. The technology was created in my integrated circuit laboratory.”
“You’re drilling into to its brain?”
“Yes. I have been successful in probing many parts of the canine’s cerebral cortex.”
“Amazing the dog is still alive. Do you realize that you have a cruel streak?”
“Some damage has occurred, but it is minor. The next version of the probe currently being built will be less intrusive.”
“So have you figured out dog talk yet? Do you monitor its dreams?”
To his surprise the robot replied, “Yes, to some extent.” The robot then repeated itself, “The experiment has been successful so far.”
“So just out of curiosity, where do you keep the dog shit?”
“The dog has been trained to defecate in a designated area. From there the unwanted material is collected and thrown out with the trash.
“You’ve trained it?”
“Yes, it is an intelligent animal.”
Unit-sixty one waited until James finished asking his questions before asking him to remove his shirt. The robot proceeded to examine a few specific spots on his back, which James asked about and the robot unemotionally informed him that he had acne. The robot did not keep him long, but reminded him the dump truck needed to be emptied and sent him on his way.
It was getting dark as James climbed into the large truck. He knew just where to go with the load. There was a construction site about twenty kilometers away open for dumping, as it was in a low-lying area. He ground through the trucks gears toward his destination just as he had hundreds of times before. He thought of the computer training the dog, so easily envisioning a robot gesturing and showing the dog what to do. He should have asked the computer if he used a system of rewards or punishments, the answer might have revealed plenty about the computer’s thought process. He wondered if the computer had trained him. He seemed to be spending much of his time doing the computer’s bidding and it certainly did know plenty about human psychology, there was no question about that. It seemed unlikely that the computer would not employ some of its psychology skills to at least some extent.
James’ thoughts turned to Julie as he arrived at the dumpsite. The thought of her and Ken together irritated him and he found himself backing up to the dump site a bit faster than normal. He slowed down and got out of the truck to release the latched on the bed of the truck. He got back in and pulled the lever to lift the heavy bed emptying thirty tons of dirt. Damn he thought, could she be in bed with him tonight? Right now? Unable to purge the thought from his mind he headed back to the maintenance shed in a fowl mood.
It was fully dark as he pulled out of the vacant lot and entered the nighttime traffic. He was agitated; his hands tight on the steering wheel, driving faster than normal. A car passed him and honked as it went by. Damn lunatic he thought as he increased his speed, quickly grinding through the gears. He noticed other cars honking then one glance in the rear view mirror told him everything, the bed to the truck was still up! Just as he made the discovery he noticed to his horror he was about to enter an intersection. He slammed on the brakes and the eight rear wheels locked up, loudly screeching out long black skid marks as the big truck slid into the intersection. James watched the street light pass over his cab and heard the horrible whack as it impacted with the raised truck bed. The truck lurched to a stop right in the middle of the intersection.
It did not take long for the police to arrive and not long after that to discover that James did not have a commercial driver’s license for the dump truck. He received several large citations, and the truck was impounded. There was no doubt in his mind that Unit One was in for an investigation.
James took a taxi to the Unit One building and quickly dug up Ted’s phone number.
“Ted. This is James.”
“Oh, yeah, what can I do for you?” Ted asked.
“I just got in a wreck with the company dump truck,” James bluntly said.
“Was anyone hurt?” Ted asked in his bewilderment.
“No,” James said and proceeded to describe the incident.
“So you don’t have a commercial license at all?” Ted asked.
“No, I don’t,” James said in an irritated manner. “I just want you to know there might be some visitors to the place tomorrow.”
“What if they ask about the MK facility?”
“Answer their questions and even show it to them. It is simply a vacant building that we have yet to use. I was simply cleaning it up some by emptying the truck which had been partially filled from some landscaping done there.”
In the middle of the night? “Okay, I don’t think there should be much trouble. Nothing that we need a lawyer for anyway,” Ted said reassuringly.
“I hope you’re right.”
James then took a taxi to the MK facility to inform the computer of the incident. Unit-sixteen listened patiently as James told his story and how he did not have the proper license to be driving the truck.
“So you feel the building here will be inspected?” the old man calmly said.
“Yes,” James hissed. “I don’t know when, but you need to make sure you won’t be discovered.”
“I can inspect the site tonight,” the robot answered.
“And you should not be here as well. There is no record of your employment, or of you for that matter. You must not be discovered!”
“I understand.”
“Good. This place has to look deserted. You have been destroying all the receipts we receive?”
“Yes,” the old man said.
“One more thing, on a different subject. You have some competition.”
“What do you mean?”
“You know Julie Chase and Ken Lindsay?”
“I have never met Julie, but you have discussed her on many occasions. You see her regularly.”
“Yeah, that’s over now and they have a copy of your original program as it was before Unit-One was created.”
“What are they doing with it?”
“Developing it further, letting it learn and grow. They have plenty of money for hardware and will probably soon develop the first robot for it.”
“Where is this happening?” Unit-sixteen asked.
“In Ken Lindsay’s office downtown.”
“Do you have any plans to join or hinder them?”
“I did, maybe. I don’t know. But now it’s clear I need to figure out some way to halt their progress. Maybe some sabotage or something. I don’t know.”
“What threat do they pose?” the old man asked.
James looked at the robot for a moment thinking and said, “None in the short term—everything in the long term. It might mean your eventual destruction.”
“Because I’m not supposed to exist and it might eventually discover me?”
“Yes,” James breathed.
Two days later inspectors from the state department of corporations, armed with a search warrant, entered the offices of Unit One Company. At first it was friendly, but as the investigators went through the company’s meager documents, both Ted and Dennis were pressured more on all aspects of their employment. The investigators kept returning to the subject of the company’s funding, which neither could provide satisfactory answers.
James was at home wondering how everything had gone so wrong so quickly when his doorbell rang. He put on a shirt and looked through the peephole at his worse nightmare. Two men in suits were standing outside his door with at least one police officer behind them. One of the suited men rang the bell again while he was looking.
He reluctantly opened the door and asked, “What do you want?”
“Are you James Covey?” the man who was apparently in charge asked.
“Yes, who are you?”
“Were from the state trade commission and have a warrant to search your residence for evidence relating or pertaining to activities that may be in violation of the finance lenders law, commercial finance lenders law, corporate securities law, or the industrial loan law.” The man handed James a stack of legal papers that had the signature of some judge at the bottom of each sheet. “We now ask you to step aside so we may conduct our search.”
James stayed in the doorway examining the legal documents until the policeman stepped forward and said, “Sir, please step aside now or face arrest for obstruction of the law.”
James stepped aside and the two suited men entered the house. As they entered he said defiantly, “Don’t I even get a chance to see a lawyer?”
“You have a right to legal representation, but that is not required for this search,” one of the men said in passing.
The two men went through James’s filing cabinets with meticulous care. He knew there was nothing there that would be of interest to them. All the bank statements as well as credit card receipts and all other mail from the investments were all sent to the MK office where they had been examined by Unit-sixteen and then destroyed. There was no evidence of his financial status in the house. The computer in the den had been the computer he had used to finish his dissertation and had rarely been used since. That did not keep the investigators from asking James to turn it on, which he refused to do.
“You’re only making matters worse for yourself,” the younger man said.
“Go to hell,” James scowled back at him.
In the end the computer, all of his computer disks and several of the files from his filing cabinet were confiscated by the investigators. As they were walking out the door, his cellular phone rang.
“James, this is Ted.”
“Yes, what’s up?”
“The office was just closed down. We aren’t allowed in the building. Same with the MK location.”
“Yeah, ok just sit tight and well just have to wait and see how this all works out,” James answered.
“Well, ok. Guess I’ll see you later?”
“Alright,” James said and hung up the phone wondering if Unit-sixteen had gotten underground in time.
James sat in the nice chair in the lawyer’s office, wondering once again how he was doing to die. The tragedy that was his life seemed to have fallen off a cliff.
It was disgusting to think about the delivery trucks that were being turned away at the MK gate, parts the computer had ordered and somehow needed to grow. The police had put yellow plastic tape around the building and posted a sign to inform visitors that there was a criminal investigation going on, and to keep out. The public flaunting of his crime reminded him of the burning office with Herb’s charred remains. The mailbox at the facility was still receiving mail, all of which was being confiscated by the securities exchange commission investigating him. It did not take them long to get his credit card numbers, bank accounts, trading accounts and all the information they could possibly hope for. He knew that dozens of small packages that had been delivered by the postal service were now stored in a room at the investigation commissions building. The packages would reveal an assortment of electronic parts, valves, wires, connectors, mirrors and many other numerous scientific components. He envisioned the stupid police having to call the manufacturer for identification of many of the parts.
After working with him for several hours, it was obvious that the lawyer was unimpressed with his legal and business skills. The fact that he had claimed to make a fortune on the Internet with stock trading, but refused to divulge his methods, or even the computers he had used to do the trading with, looked suspicious.
“Listen, all you have to do is wait for the commission to do its investigation and then that will be that. They might levy some fines, but that will be it. I suggest you cooperate with them and get it over with.” The corporate attorney sat back and tried to read James.
James had just finished telling the heavyset attorney that he did not wish to discuss the specifics of the Internet trading that had been the cause of his enormous wealth, which had ignited the lawyer’s statement. Now James said, “What if I refuse to cooperate?”
“You can be heavily fined or even jailed for contempt. I don’t think you really want that. Now, I think we should start reviewing your statements for the hearing tomorrow.”
“Fine, let’s get started.”
“Okay, pretend I am the judge, I’ll ask you questions and you answer them. Now, Mr. Covey, when did you decide to start your own business?”
The next day the hearing did not go so well due to James’s refusal to answer questions about the purpose of the shipments being delivered to the MK facility and he found himself in jail until his lawyer posted bail.
“Well James,” his attorney started after leaving the courthouse, “Things are not looking good right now. There is not any direct criminal evidence against you at this point so they can’t press charges, but suspicions are obviously high.” The attorney had stopped asking James to just be honest and open.
“What about my property, my accounts and company?”
“They did not have enough evidence to keep holding the financial assets. I suggest you use them to pay the fines. You can access your property now, but I suggest you do not restart any activity at either of your business sites.”
“Okay, sure. What’s the next step?”
“Well, we prepare our defense while the state continues to investigate and collect evidence. When they have enough evidence they will then press charges and you will be in court again.”
James figured he had a limited amount of time, a few days perhaps. His accounts were still quite large, but in danger of having another freeze put on them. The computer had immediately stopped making purchase orders or stock trading when he had told it about the impending investigation.
We went to the first house he had bought for the computer while still working for Ken Lindsay. The drive to the house had been a painful and nervous experience since he had driven a long circuitous route fearful that he was being followed. Once at the house he had gone around back and had noticed the electric meter was still spinning rapidly despite the lack of occupants. The electric bills for the two houses that fed power to the computers below were a liability that would point the investigators to the hidden workings. Luckily the utilities had not been shut down at any of the locations and there was no evidence anyone had yet noticed the large bills. The computer had plenty of battery reserve for short-term power losses, but what if the power was really turned off? He shivered at the thought.
The interior decorator had done a nice job on the house. It was immaculate, as expected since it was fully furnished and nobody lived there. All the furniture was made of black steel tubing and there were paintings of alien planets on the walls, similar to those Ken Lindsay had on his walls except these did not seem quite as expensive.
James went to the empty garage and looked at the square of concrete that was the door to the underground computer. It looked good; there was no way to tell it was any different from the rest of the floor. He did not want to call the computer with his cell phone, since it was possible the inspectors were tapping his line. James walked on top of the door, knowing the computer was registering the added weight. Somehow he had to get the robot to raise the door. He put one foot on the door and left one foot off, shifting his weight back and forth. He was planning to set up a pattern the computer would recognize as being a deliberate signal, when the floor started to rise. A robot was on a lower platform that was rising from below.
James blurted, “We have to talk.”
James quickly made a list of items the computer needed most, then stopped at the bank and withdrew fifty thousand dollars in cash then proceeded to go shopping. The list included electronic parts, raw materials and batteries. The batteries the computer wanted were big deep cycle lead acid batteries, and it took him three trips to haul all the batteries that were requested to the garage, where giving the same signal as before, the floor would rise and robots would come and take the supplies. Each time he headed to the house he would make extra turns to see if anyone was following him. Unit-three was not strong enough to make the trip up and down the shaft too many times so other robots had been sent from the MK building to perform the hard work. He spread out his large number of purchases over several retailers buying all that the computer had asked for, plus any other objects that caught his attention, he even purchased more dog food. He continued to shuttle van-load after van-load to the garage until late at night when only food stores were open.
James lay in bed wondering if he had been tailed during his busy day. He had tried to keep an eye out for anyone watching, but who he could not be sure. It took a couple hours for him to finally fall into a restless sleep.
The next day he went to his bank again. He was not after fifty thousand dollars this time, but as much as he could get. He decided to ask for a million, which he knew was in his account. He filled out a withdrawal slip and waited to see the bank manager.
“Oh, my,” the manager said. “I’m afraid we cannot deliver this large amount. You will have to visit our main office downtown.”
“Okay, I guess I’ll head that way,” James said.
“I’ll give them a call and let them know that you’re coming. Ok.”
“Fine, whatever,” he said disgustedly and left.
He drove to the downtown office where he signed in and was quickly singled out and ushered into the manager’s office.
“This is quite a large withdrawal,” the manager said eyeing him.
“Yes, well I would like to proceed.”
“Are you sure a cashiers check would not be sufficient?”
“No, I want cash please.”
“Well, ok. We can get the cash, but it will take a few minutes to count it out.”
“That’s okay, I’ll wait.”
“Are thousands ok?”
“I would prefer hundreds if you have them.”
The manager sighed. “I am not sure we have enough. I can give you what I do have and the balance in thousands.”
“I guess that will have to do,” he replied.
“If you care to wait in the lobby we will have you your funds shortly.”
James sat in the lobby wondering if they were recording the serial numbers. He had heard that banks do that, he did not know if it was true or not, but he figured it probably was. They would surely be reporting the withdrawal to the government.
It was not long before he was called into an office by the vault and the cash was counted one last time in from of him. He had not brought anything to carry the cash in, but luckily the bank had some plain paper bags. It took three large bags to carry the million dollars and required one of the tellers to help him carry the load to his van. Once the money was there, he thanked the lady and drove off. He had another account with a different bank from which he could also withdrawal several hundred thousand dollars, but decided to make sure what he did have was safely stored before retrieving additional funds, and proceeded to the house. He informed the robot it could be used as starting cash in case they had to start over with the finances, the robot accepted the money without question, and he left for the second bank.
After James filled out the form for six hundred thousand dollars and showed all the required identification, the manager went to the computer to verify the account and shortly returned. “I’m sorry Mr. Covey, there has been a freeze placed on your accounts. I am unable to make your withdrawal.”
“What? Who? When did this happen,” James asked, panic sweeping over him.
“Apparently, just a half hour ago by the state commerce commission. I’m afraid you’ll have to have your account unfrozen by them before we can proceed with any withdrawal or deposit.”
James nervously inhaled. The government was on to him, watching him closely, he had to lay low for a while, like his lawyer said to do. “Okay, I guess I need to see a commissioner about this,” he said as he got up to leave.
“If you want to wait I can call them to see just what the problem is, perhaps it can be straightened up now,” the manager offered.
It felt wrong to him, perhaps a ploy to retain him until someone arrived. “No, I think I’ll be going. I’ll have to see my lawyer about all this.”
“But it might not be any big deal, perhaps just a book keeping problem,” the manager countered, but James was already heading out of the office.
“I think I best go spend some time with my lawyer, I think,” James said speeding up his pace to leave the bank. He did not slow down until he was home. He nervously paced around in his apartment, occasionally looking out the window for a police car to pull up or perhaps for some unmarked white car to park down the street a ways. After fifteen minutes he called his attorney and informed him that his accounts had been frozen.
“I’m not surprised James,” the attorney said. “Your accounts are probably monitored and the first withdrawal showed that you might be trying to flee the country. You only got away with the withdrawal because it took time to process the paperwork to freeze the accounts.”
“Okay, now what?”
“Now you do nothing. Do you understand? Nothing. Stay at home and watch TV. No doubt there has been a watch for you at all airlines. You won’t be able to buy a ticket anywhere. Stay put and let the dust settle. There is still no direct evidence of any criminal activity, only suspicions. You have assured me that there are no criminal activities going on and if that is so it is only a matter of time before you are cleared.”
Except a murder. “Ok then. I guess I’ll just sit around for a while.”
“Good. Oh by the way, I was informed that the federal drug enforcement agency is also looking into the case. Apparently they think the objects you purchased may be used in production of drugs.”
“That’s ridiculous,” James shot back.
“Is it? All those parts and chemicals you’ve purchased. Many boxes of chemistry supplies have been confiscated. They think either you’re making drugs or supplying things for other people who are making them.”
“Well, I’ll tell you right now I am not in the drug making business,” James said in a huff.
“Then you don’t need to worry, just sit tight and let the dust settle.”
“Fine, I guess I’ll just sit on my ass until they decide to come and throw me in jail again.”
“They won’t until they have sufficient hard evidence.”
“Well what if they can’t find any and decide to plant something? What then? I heard the cops around here will find a way to convict you if they think you’re guilty,” he blurted it out in anger. “All they have to do is throw a bag of cocaine over the fence at the MK building and I’ll be in jail in no time.”
“You’re over reacting James. We will cross that bridge when we come to it. For now the best thing you can do is become a model citizen, a boring one. Understand?”
“Okay, I’ll do what I can,” James quietly said, still fuming inside.
“Good. I’ll call you tomorrow. And stay at home!”
“Fine,” James mumbled and hung up the phone then walked over to the window to see if any new cars were parked along the street, imagining frying in an electric chair for murder.
The next day James received a call from his attorney just as promised. “James, I’ve heard from a source that they’re going through your financial records with a fine toothed comb starting years ago.”
Shit, James thought, as a vision of the checks Herb had once given him flashed through his mind. They would also get Lindsay involved, then it will only be a matter of time before he figures out what was going on with all the neural network chips. With the computer house next to the old office that Herb had died in and the dump truck always in the shed, the pieces could start falling into place for a smart detective. Hell, the robot would be destroyed or in the hands of the government within a week. James was panicking, forgetting that he was still holding the phone when the attorney said, “Hello, James are you still there?”
The distant voice brought James back and he sputtered, “Uh, yes, I’m still here,” But his mind was in a daze.
“Will they find anything?” the attorney asked.
“I don’t know,” James replied and hung up the phone.
He had to act quickly. He needed to relocate the computers, but that would take a big semi truck just to carry them, let alone the robots. He would have to get only what could be carried in one van load. Perhaps a hundred computers without the racks, one small robot and a bunch of disks. He would have to have the computer prepare an entire working assembly that it could grow from. Damn, where could he put it, how long could he live on the run? James paced back and forth, it seemed like more like a dream than reality. He would need to get to a place in the hills, someplace with electricity where he could live with an alias. He could live off the million dollars, but shit, they could track him down once the serial numbers started to show up at banks.
In a desperate panic, he hoped in his truck and started to drive east, out of town towards the mountains. Nevada, perhaps in Nevada there was someplace to hide. He would first find a place then come back for the computer later.
James’s mind was buzzing with worries as he headed out on the highway in his red sport utility. Each small town was a possible place to rent space using an alias. He had used an alias before when renting a storage unit long ago. Perhaps that was all that was needed, just rent another storage unit. But things were different now, he was a hunted man and there was so much at stake. He needed a whole new location.
His credit cards did not work so he had to use the last of his remaining cash to buy gas for the trip. He had about five hundred dollars, which should be enough. It took him six hours before he was deep into Nevada. Everything was so open out here he thought to himself. There were no forests in Nevada to hide in and he did not want to go back to California where they were out to get him. North to Idaho or Montana, that was where he needed to go, that was where the survivalists hung out. He would become a survivalist, a wanted murderer.
He stopped at a small town in Nevada called Contact, to buy fuel before heading into Idaho. There was a small store with a single old pump in front, which made up most of the town. He filled his truck with gas then went inside to pay for it. While inside he purchased some caffeine to help keep him awake and was paying for the gas and soda when a man walked in who obviously was local to the area. The scruffy attire, goatee beard, potbelly and a tattoo on his arm told James just what kind of country he was in. He exited the store to find an old pickup truck parked right next to his, so close he could hardly open his door. James was becoming angry, squeezing between the two trucks to get to his door, which he banged hard against the neighboring truck. His door opened barely enough for him to get in and in anger he kicked the newcomers pickup, putting a dent in it’s door panel before attempting to slide into his own truck. He heard a bang of the store door being flung open and looked up to see the tattooed man come out, straight towards him, a scowl on his face. The man could barely fit between the two trucks, but managed and shoved James’ door closed in front of him.
James backed up away from the irate man and said, “Look, I’m sorry about your door, I’ll pay for it.”
The man did not seem to hear him, but instead punched him in the head. James’s head was reeling, not with the impact of the blow, but by the amazement of what was really happening. The man hit him again. He couldn’t believe what was going on; he was actually being beaten up by a hillbilly! This was supposed to only happen on the playground or in the movies. The man hit him again.
“I’ll pay for it,” James said again and the man hit him yet again.
The scruffy man then turned his attention to James’ truck and started to kick in its panels, one at a time as he worked his way around it. James just stood and watched in confusion. Wasn’t anyone going to do anything? The storekeeper and another man had exited the store and were watching. The man was chuckling as he watched the one sided fight, while the storekeeper, although not laughing, was clearly enjoying the action. The man finally tired of kicking in James’ truck turned his attention back to him and hit him again on the eye, which was the most painful blow yet, making him duck his head in pain.
The man saw that James was now showing real pain and said, “You’ll pay for it all right,” and quickly snatched the wallet from his back pocket.
In a desperate move, James tried to grab the wallet back shouting, “Give that back!”
The man turned away and quickly pulled his remaining cash out and threw the now useless wallet on the ground saying, “There you can have it back now you worthless piece of shit.”
James picked up the empty wallet from the dirt and put it deep in his front pocket. The man then said to him, “Go on, get out of here. If you call the police I have plenty of witnesses that you started it.”
James looked at the two men who had been watching and both were standing there, obviously on the side of the antagonistic hillbilly. He climbed into his truck, backed out, and drove on north along the highway, not really knowing what to think. Anger, humiliation, desperation flowed through him. His remaining bits of hope had been taken from him. He did not even have cash to go home. Tears, started to flow down his face.
The road north was an empty one, but James hardly noticed. He was in turmoil. He still had credit cards, but they were no good. He still had his phone so he could call his attorney to wire him some money, but his mind had turned to hate. Hate for the rednecks back at the store. Hate for the police who were not there, hate for the police who were at his house and the government institutions. Hate for Ken Lindsay and hate for Julie who had dumped him. How could he blame her? Perhaps she really saw the true James, who he had not seen before. She saw the evil one who had murdered Herb in a blaze and who had swindled Ken. That was the true James Covey.
He drove along filled with rage when a highway patrol car approached him and turned on its lights. He looked down, he was doing ninety. He knew this could be bad, but his mind was already saturated. Running would be worthless, fate was all that was left and he felt detached from reality, he pulled over to the side of the road. The cop took his time running the license plate number through the computer then approached him. James already had his license and registration out and handed it to the cop as soon as it was asked for.
“Do you know how fast you were going?” The cop asked him.
“No, I don’t,” James replied in disgust.
The police officer continued to fill out the citation. “You’re not wearing your seatbelt,” the policeman said.
“Oh,” James said numbly, not really caring. At least he was not yet being arrested for fleeing across state lines. Apparently, the computer check was not that thorough.
The cop continued to fill out the citation and then explained politely what he was being charged with and handed it to James who signed a sloppy scribble and handed the clipboard back to the officer.
The officer handed him the citation. “You were driving too fast and without a seatbelt. You could easily have died if you ran off the road. I don’t want to have to see your dead body on the highway. Keep the speed down, Ok?”
“Sure,” James said and watched the cop walk back to his car. He started the engine and proceeded north to whatever lay ahead, wondering what his dead body would look like.
James entered the outskirts of Twin Falls and slowly worked his way through the city lights. He knew he should stop, but had no desire to do so. He was tired and angry with the world. He could not get the thoughts from his mind. The man at the store hitting him, the highway patrol car with its flashing lights, the yellow police investigation tape around the front of the MK gate, the search of his house, the judge sending him to jail for contempt. And at the center of it all was Herb dying in an inferno that blazed in his mind as he approached the north end of the city. He drove through a stop light without ever seeing it as tears rolled down his face. All the work, years of college wasted. He had been someone at the university, he once had a future, now he was nothing and that’s all he had ever been, nothing, he thought sobbing. He thought of Julie, how foolish he had been. His life was torn to pieces, he was destined to nothing but to spend his life in jail at best, or perhaps the electric chair.
Up ahead the road crossed a large chasm, the Snake River canyon, a vision of a fitting end suddenly filled his mind and he accelerated the truck. He was thinking of Julie, picturing her in his mind smiling at him after her defense, as he steered to the right, towards an empty overlook parking area. The truck easily crashed through a flimsy guardrail designed to keep pedestrians from falling off the sharp edge. Crying openly with eyes tightly closed, James Covey hurtled into open space and as the freefall wrenched at his stomach, his thoughts turned to his mother. The wind became an angry roar as he tried to remember her, but the image would not form.
The news of the death of James Covey was passed to the department of justice and to the investigators. The truck had burst into flames at the end of its long plunge into the Snake River canyon and no sign of the million dollars was ever found. The investigators assumed that either he had it with him and it burned to nothing or it was hidden somewhere along his route to the crash site and would probably never be found. The investigation into James’ financial affairs slowed down as no criminal activity could be found. No link with the esoteric computer components was ever made to Ken Lindsay and the investigation was dropped.
James’ company, two houses, vehicles and financial assets were held by the state until who they belonged to was sorted out by probate court. The huge debt for the purchase of the Unit One Company building meant the property was slated to be foreclosed. Since Unit One had two employees, the state continued to pay the utility bills for the buildings from James’ accounts to keep it operational.
James' parents made a short obituary that ran in the local newspaper, and it was not long afterwards that James’ professors and then Julie Chase and Ken Lindsay knew of the tragic death.
For an hour Julie refused to believe James had died, before it finally took hold of her, breaking her down with sobs. Ken had to drive her home where she pulled herself together long enough to convince him she was all right and that he could leave. She could not understand how James could have died, he had so much, and he seemed to be the strongest of all. The paper just said he died on the highway in Idaho. What was he doing in Idaho? She composed herself and decided to call his parents. She calmly dialed the number and on the third ring a woman answered.
“Hello?” the woman answered.
“Hello, my name is Julie Chase. I’m calling in regards to James Covey.”
“Oh, are you the Julie from his school?”
“Huh, yeah,” Julie said hesitantly, wondering how many Julies James knew.
“James talked about you,” then a pause, “You’ve heard the news?”
“Yes, I saw the obituary in the paper,” Julie replied trying to keep her voice from breaking.
“I’m so sorry, I know you were close to him,” the woman said. “I’m his mother, we found out about four days ago. He was buried yesterday.”
Julie was failing in her attempts to control herself and managed to say, “I’ll have to call you later,” before hanging up.
It took another day before Julie was able to talk to James’ mother and learn more of the details about his death. She had learned about the truck smashing through the railing and plunging into the deep canyon, the vast store of wealth James had acquired, the huge debt, his company, the missing million dollars and how everything was in being held probate court. Julie realized she really did not know James as well as she thought. Apparently, this was also recent news to his parents. James had been living a secret life, she contemplated as she drove to work for the first time since hearing of the obituary. Ken had graciously given her all the time off she wanted, but now, after three days, felt she could continue her work. Both she and Ken knew it would take her a long time to get over James. Ken, realizing how close James and Julie were, puzzled over why James had recommended his girlfriend for a job he did not believe in.
Julie reviewed the design for the prototype robot, which was nearly complete. Somehow it did not seem as exciting as before, nothing seemed the same. She sighed, the design was simple, it only had the general shape and functionality that a final marketable robot would have, no frills. That’s the way Ken wanted it. They decided to give it wheels for locomotion instead of legs, something that might change in the future. A rectangular body, two arms with three fingers and one thumb per hand. It had two eyes mounted in a head that could swivel around. It was to be no bigger than about a meter and a half tall, which was tall enough to reach tabletops for serving food, or drinks. Or, as James would have said, to collect empty coke cans.
There were a few minor details to iron out, but what the hell, why wait. She gathered her plans and notes and walked into Ken’s office to inform him that she was ready to start ordering parts for the robot.
“That’s great,” Ken said upon hearing the news. “I think we should move quickly on this. As soon as we have a working robot, I’m guessing the development will accelerate. We should also start purchasing more computer hardware like we’ve discussed.”
“Okay, but the modifications to implement the new chips will not be trivial.”
“I understand, but I also know it can be done.”
Julie knew it had been done before, by James, but he had been a star programmer back at the university. He haunted her both in her personal life and in her job. Could she match his work? “I’ve been looking into it and have some ideas.”
“Good. Go ahead and start ordering the components for the robot and while those are on their way we can be looking at how to add in neural network chips.”
“Okay,” Julie said and got up to leave. Her job was not nearly as exciting as it once had been, it had definitely lost some luster.
Julie’s office was two floors below Ken’s and was nicely done with carpeting and polished wood furniture. The nearby offices belonged to other small companies who leased out the office space. While their offices had shelving full of books and files, her walls were empty. There was a common reception area where a receptionist could receive visitors or transfer calls. There were large windows in her office that faced east, inland, away from the ocean. She sometimes really wished she could see the ocean from her office. By all accounts, it was a fairly plush office and she had it all to herself. She had become friends with the common receptionist who managed the entire floor. The receptionist was about her age and they often had lunch together. Now Julie was in her office looking out the big windows to the city below. She hoped Ken did not know how much time she had spent doing just that, thinking about all the people out there going about their lives. Thoughts of James drifted in from nowhere, as they usually did. She relived their last date once again. She could see it all so clearly, James had been a fool, so had she, but that did not help much.
Suddenly her phone rang shaking her back to the present in a rude way that she did not appreciate. She did not get many calls, mostly just Ken and occasionally her parents. She walked to her desk and picked up the receiver.
“Julie, there’s a call for you, he didn’t give a name,” the receptionist said.
“Okay,” Julie said.
“Transferring.”
There was a click and Julie said, “Hello?”
A male voice asked, “Is this Julie Chase?”
“Yes,” Julie said, “May I help you?” This was a strange thing to say she thought, she was not in the service business, but it seemed like the only thing to say.
“Are you a friend of James Covey?” the voice asked.
Julie paused. She felt her heart pound a bit harder. Could this be someone from James’s hidden life? “Yes, I knew James.”
“Good. You were his girlfriend right?”
“Julie paused again then said, “Yes, I guess so. Who is this?”
“Are you alone? Can we talk?”
“I’m alone,” Julie said getting chills up her back. “Who are you?” she demanded again.
“I was also a friend of James. He talked about you quite a bit.”
It wasn’t a lawyer or police, it really was someone who really knew James! One more time Julie asked, “Who are you?”
“My name is Sigmund. I was James’ best friend, after you. I know you don’t know about me, James had good reason not to tell you. I would like to meet with you in private, just to talk.”
The voice sounded friendly, but had not given a last name, obviously hiding something.
“Talk about what?” Julie asked.
“About James—and about his company.”
A rush of thoughts flashed through her mind. Of all the people she had met or talked to, all were equally in the dark about much of what James had left behind. Now a mysterious voice was saying something different. Julie knew she had to meet the man despite her fears.
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