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Avogadro’s Number: The Avogadro constant (symbols: L, NA) is the number of "elementary entities" (usually atoms or molecules) in one mole, that is (from the definition of the mole), the number of atoms in exactly 12 grams of carbon-12: 6.022 x 1023
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elope
v. To run away; abscond. From Middle Dutch ontlopen, to run away
n: ELOPe: Email Language Optimization Project. An Avogadro Corporation R&D project to improve email communication effectiveness.

David Ryan turned sideways and pushed through a gap between a sequined dress on one side and a suit on the other. He stood on tip toes, and craned his head to see over the crowd. He smiled at the sight of his wife’s blonde hair, only ten feet away. An arm jostled him, and champagne sloshed towards the rim of the three glasses he was balancing in his hands. Shuffling forward through the dense crowd, he finally rejoined his wife Christine, who was chatting with Mike Williams, his lead developer and good friend. He handed them their glasses with relief.
Glancing around, David saw that the annual Avogadro Corporation Christmas party was completely over the top, just as everyone expected. Another banner year at the world’s largest Internet company meant another no holds barred party. Avogadro rented the Portland Convention Center, the only venue large enough to hold Avogadro Corp’s ten thousand Portland employees. The theme this year was the Roaring Twenties. While a Jazz band played, usually reserved Avogadro geeks danced and swiftly became inebriated on free alcohol. Glasses chimed in toasts, lights flashed, and laughter sounded from all around. David glanced at Christine, who looked stunning and exotic in a black sequined flapper dress. David smiled again, happy to be celebrating, and with good cause. His project was successful. He was married to a beautiful, brilliant woman. He had a great friend and technical lead in Mike. He had every reason to be happy.
As David took a self-congratulatory sip of champagne, Mike nudged his arm, sending champagne over the rim again. “Here comes Sean,” Mike said, eyebrows raised in awe.
David hesitated, feeling a bit of awe himself. Sean Leonov, cofounder of Avogadro, was something of a demigod at the company. While David had been hired by Sean himself, it didn’t lessen the hero worship that David felt in his presence. Sean was a brilliant scientist who not only designed the original Avogadro search algorithms and cofounded the company with Kenneth Harrison, but he continued to write research papers while he helped lead Avogadro.
“Well, David, Mike, Christine, Merry Christmas,” Sean greeted them, demonstrating the amazing memory that was just one of his many talents. He clasped David’s shoulder, then shook hands with Christine and Mike. He turned to David and smiled. “It’s been a while since we talked, but I heard through the grapevine that you’ve been making great progress with the project. When do I get a demo?”
“Any time you want, we’re ready,” David replied. “I think the results are significantly more promising than anyone expected.”
“I’m excited to hear that. Send me an email, and I’ll have my admin set up some time. On the other hand, I’ve heard some rumors that Ops is complaining about the server resources you need.”
David groaned inside. Ops was short for Operations, and it was the part of Avogadro that was responsible for maintaining and allocating the all important servers. It required a million servers spread across nearly a hundred data centers around the world to run all the Avogadro applications. Ops was also David’s Achilles’ heel right now.
David clenched his jaw, and struggled to keep his voice calm. “Yes, it’s true that we’re consuming more resources that we projected. But we are functionally complete. User testing has shown that ELOPe is more effective that we originally projected. Resource utilization is our last major hurdle. When you see the results, hopefully you’ll agree the resources are worth it.”
Sean frowned at David’s explanation. “I look forward to the demo, but remember we have to bring this project to scale. I’ve already pulled strings to get your research project onto the production servers, so you’d have more horsepower. But before you release, you’ve got to solve these scalability and performance issues. Hundreds of millions of eager customers will hit your product the day you release.”
Sean smiled politely and tilted his head, an expression David had seen Sean make many times before when he expected someone to know better or do better.
“So how’s the gaming business?” Sean asked, turning to Christine.
David tuned out of the conversation, and fumed inwardly at Sean, Operations, and the world at large.
Sean chatted with Christine for a minute about her work, and then suddenly said quick goodbyes as he saw someone he wanted to talk to. As Sean left, David turned to Mike, letting loose the anger he felt. “Damn that fool Gary, he’s going to sabotage the project before we even get a chance to prove how successful it will be,” he spit out, then clenched his jaw again. “Why can’t he just leave us in peace?”
Christine put her hand on his arm. “You will succeed with ELOPe,” she reassured him. “Gary is not going to be able to stop your project. Besides,” she smiled at both of them, “with a presentation to Sean, you’ll have that much more executive support.”
David returned the smile without much conviction. She might be right on some theoretical level, but it didn’t change the fact that he was still furious at Gary. Gary Mitchell was the Vice President of Communication Products, which included AvoMail, their email product, and a whole bunch of collaboration tools like an instant messenger and a wiki.
He knew Gary was carrying a chip on his shoulder about their whole project. Six months earlier, when it became obvious that David’s team needed far more computing resources than typically allocated to R&D projects, he’d gone to Sean Leonov. Sean quickly made the decision to give David’s team access to the production servers in the Communication Products group. They had massive amounts of spare capacity, and it seemed like an easy decision.
But Gary Mitchell resented Sean’s decision. He didn’t believe a research and development project should have access to production servers, and he had been a vocal opponent. Since he couldn’t take it out on Sean, he took it out on David and his team. He had been looking for the last several months for any excuse to get them booted from what he regarded as his own back yard.
Mike chuckled, trying to diffuse the tension. “Hey, you can hardly blame him. We’re using five hundred times more resources than we predicted, which has got to be a record for any R&D project in the company. Heck, you know how few projects even make it onto the customer operations radar at our stage? Usually R&D projects make do with the dedicated R&D servers.”
Amidst the glitter and music of the party, and despite the efforts of Mike and Christine to cheer him up, David felt a burning resentment rise up in his stomach. He had so much invested in this project. Without even thinking about it, he swallowed his champagne in a single gulp. “I’ve given ELOPe everything I have for the last two years, and we’re so damn close. I will get this project released, no matter what it takes.”

David arrived at the executive conference room ten minutes early, his throat dry and butterflies in his stomach. He tried without much success to keep his mind focused on getting ready for the presentation, pushing aside the nervousness that kept threatening to swallow him. It wasn’t often that project managers presented to the entire Avogadro Corp executive team.
It was a small relief that he was the first to arrive, so he could get ready without any pressure. Syncing his phone with the room’s display system took only a few seconds. There was no overhead projector here, just a flush mounted display panel in the wall behind him. He ran his hand over the polished hardwood desk, and leather chairs. A small step up from the plastic and fabric in the conference rooms he frequented.
David took some small comfort in the ritual of getting a coffee. As he poured two raw sugars into his coffee, he smiled at the lavishly stocked food table that contained everything from coffee and juice to artfully arranged breakfast danishes and lunch foods. Though Avogadro was an egalitarian geek culture company, the top executives of the company still had their perks.
Still no one had arrived, so David wandered around the room admiring the view. The dominant feature was of the Fremont bridge crossing the Willamette River. He could see the loft buildings in the Pearl District, and to the right downtown Portland. Directly to the East he could see Mt. Hood just below the cloud cover. The early morning sun was peaking through the clouds, sending shafts of sunlight toward the city. He was just wondering if he could see his own house in Northeast Portland when he heard a welcoming “Hello David.”
Turning around, he saw Sean Leonov and Kenneth Harrison entering the room. Sean came over to shake his hand, and then introduced him to Kenneth. David was excited to meet the other cofounder of Avogadro Corp. Dark haired and easy going, Kenneth was respected, even if he didn’t quite command the same awe as Sean.
Other vice-presidents of the company started to file in, Sean making brief introductions to each. David shook hands or gave nods as appropriate, his head swimming with the names and roles of each introduction.
For a few minutes there was a cocktail party atmosphere as people grabbed drinks and food and socialized. Then they gradually took their seats, arranging themselves in a semblance of a pecking order surrounding Sean and Kenneth. One seat was conspicuously empty at the head of the table.
When the bustle of arriving audience members finally died down, Sean stood. “I’ve already introduced you to David Ryan, the lead project manager for the ELOPe project. I hired David two years ago to prove the feasibility of a radical new feature for AvoMail. He’s done an incredible job, and I invited him here to give you the first look at what he’s developed. Prepare to be amazed.” He smiled to David, then sat down.
“Thank you, Sean,” David said, standing up, and coming around to the front of the room. “Thanks everyone for coming.”
David thumbed his phone to project his first slide, a black and white photo of a secretary applying whiteout to a sheet of paper in a typewriter. “One of the first corrective technologies was whiteout,” he said, to chuckles from the audience. “It was highly innovative in its own time. But that was nothing compared to the spell checker.” In the background, the slide changed to a photo of a man using a first-generation personal computer.
“Years later as computer processing increased, grammar checkers were invented. First generation grammar checkers detected mistakes, and later versions helped fix them. Spell checkers and grammar checkers started out in word processors, and gradually made their way throughout the whole suite of communication tools: presentation editors, email.” David paused, enjoying the storytelling portion of his presentation.
As David spoke, he focused on one executive at a time, making eye contact with them before he moved onto the next. “But today the standards of business communication have changed. It’s not enough to have a grammatically checked, correctly spelled email to be an effective communicator. You must intimately know what your recipients care about and how they think to be persuasive. You must use just the right mix of compelling logic, data, and emotion to build your case.”
David paused again, and saw that he had the rapt attention of everyone there. “Sean hired me two years ago to see if I could build an unproven concept: an email language optimization tool that would help users craft more compelling, effective communications. I’m here today to show you the results of that work.”
He flipped slides again, popping up a timeline.
“In the first twelve months, through data mining, language analysis, and recommendation algorithms we proved the feasibility of the concept. Then we started implementing the Email Language Optimization Project, or ELOPe, in earnest.”
David clicked again, and now the wall display showed a screenshot of AvoMail, the popular Avogadro web based email. “From a user experience perspective, ELOPe works like a sophisticated grammar checker. As the user edits an email, we start to make suggestions about the wording to the user in the sidebar.”
“Behind the scenes, complex analysis is taking place to understand the user intent, and map it to effective language patterns we’ve observed in other users. Let me give you a very simple example you might be familiar with. Have you ever received an email from someone in which they asked you to look at an attachment, but they forgot to attach it? Or perhaps you were the sender?”
Chuckles, and a few hands, went up from the audience.
“It is embarrassing, of course, to make that mistake. Today nobody does make that mistake, because AvoMail looks for occurrences of the words ‘attachment’ or ‘attached’, and checks to see if a file is actually attached before sending the email. Through language analysis, we’ve improved the effectiveness of the user’s communications.”
A woman vice president raised her hand. David struggled and failed to recall her name, and settled for pointing to her. She asked, “But that’s a simple example of adding code to look for specific keywords. Are you talking about simple keyword detection?”
“That’s a good question,” David answered, “but no, we don’t rely on any keywords at all. I’ll explain how, but I’d like to use a more complicated example. Imagine that a manager is asking for more funding for their project. Before handing over money, a decision maker is going to want to understand the justification of that funding request. What’s the benefit to the company of providing more funding? Maybe it’s a quicker time to market, or a higher return on investment. Perhaps the project has run short of funds and is in danger of being unable to complete.”
David saw nods in the audience, and relaxed a little. He was glad his hand-picked example resonated with his audience of business executives. He continued, “ELOPe can analyze the email, determine that the user is making a funding request, know that it should be accompanied by a justification, and provide examples of what effective justifications might look like.”
David flipped to a slide showing this example. The short video capture demonstrated a user typing a request for funding, as example justifications popped up on the right hand side. Each example justification already incorporated details gleaned from the original email, like the project name and timeline. David waited quietly while the thirty second video played. He heard some soft exclamations in the background from the group. He knew this was incredibly impressive the first time someone saw it. He smiled to himself. It was Arthur C. Clarke who said, “Any sufficiently advanced technology is indistinguishable from magic.” Well, this was magic.
David paused to let the video sink in before resuming. “It’s not enough to provide a general set of recommendations. Different people are motivated by different kinds of language, different styles of communication, different reasons. Let’s use another example. An employee is going to ask his manager for extended vacation time. He’d probably like to make a compelling case for granting that vacation request. What will motivate his manager? Should he mention that he’s been working overtime? Should he mention that he needs to spend time with his kids? Or that he’s planning to visit the Grand Canyon, a place that his manager happens to associate with good memories?”
“The answer,” David went on, as he paced back and forth in the front of the room, “is that it depends on the person you’re sending it to. So ELOPe customizes its analysis not just to what the sender is asking for, but for what the recipient is motivated by.”
David noticed that Rebecca Smith was standing in the doorway listening to the presentation. In a sharp tailored suit, and with her reputation hovering about her like an invisible aura, the Avogadro CEO made for an imposing presence. Only her warm smile left a welcoming space in which an ordinary guy like David could stand.
She nodded to David as she came in and took her seat at the head of the table.
Kenneth asked, “But what you’re describing, how does it work? Natural language processing ability of computers doesn’t even come close to being able to understand the semantics of human language. Have you had some miracle breakthrough?”
“At the heart of how this works is the field of recommendation algorithms,” David explained. “Sean hired me not because I knew anything about language analysis but because I was a leading competitor in the Netflix competition. Netflix recommends movies that you’d enjoy watching. The better Netflix can do this, the more you as a customer enjoy using Netflix’s movie rental service. Several years ago, Netflix offered a million dollar prize to anyone who could beat their own algorithm by ten percent.”
“What’s amazing and even counterintuitive about recommendation algorithms is that they don’t depend on understanding anything about the movie. Netflix does not, for example, have a staff of people watching movies to categorize and rate them, just to find the latest sci-fi space action thriller that I happen to like. Instead, they rely on a technique called collaborative filtering, where they find other customers just like me, and then see how those customers rated a given movie to predict how I’ll rate it. Sean’s insight was that since natural language analysis struggles to understand semantics, it would be best to start with an approach that doesn’t rely on understanding, but instead one which utilizes patterns.”
When David received nods from the audience, he went on. “That’s what ELOPe does. ELOPe looks at the language used by millions of email users. It looks at the language received by people, and how they reacted. Did they react positively or negatively? Compiled over thousands of emails per person, and millions of people, we can find a cluster of users just like the intended recipient of an email, and see how they respond to variations of language and ideas to find the best way to present information and make compelling arguments.”
Now there were some puzzled looks and half raised hands as people around the room tried to ask questions. David forestalled them with a raised hand, and went on. “Hold the questions for a second, and let me give you a simple example. Let’s imagine that a person called Abe, whenever he received an email mentioning kids, responded with a negative response.”
David gestured back and forth with his hands, getting into the example. “Now imagine that ELOPe has to predict whether a new email about to be sent would be received positively or negatively by Abe. If that new email also mentioned kids, it’s a good bet that it will be received negatively. If Abe was your boss, and you were going to ask him for vacation time, it’s probably not a good idea to use spending time with your kids as justification.”
He heard a few chuckles.
“So is there is no semantic analysis?” Rebecca asked. “We don’t know why Abe dislikes kids?”
“No, we have no idea why Abe feels the way he does,” David answered with a smile. “We just observe the pattern of behavior.”
“But what if my manager hadn’t received any emails about kids?” Sean protested. “How could we predict how he would respond?”
David smiled, knowing that Sean knew the answer, and was just helping him along. “Let’s say we have another user, Bob. Bob hasn’t received any emails about kids. However, ELOPe notices that Bob, Abe, and about a hundred other people have responded similarly to most topics, topics such as the activities they do on the weekend, the vacations they take, how they choose to spend their time. Let’s say that this group of people are ninety-five percent similar. That is, across all of the topics they’ve responded to, they are ninety-five percent likely to have similar sentiment in their response: negative or positive. This is what we call a user cluster.”
The executives around the room nodded in understanding, and David went on.
“If other members of the user cluster received emails about kids,” David explained, “and they all responded negatively, then ELOPe will be ninety-five percent certain that Bob will respond negatively. Of course, it’s rarely so cut and dry, and it is a statistical prediction, which means that five percent of the time ELOPe will be wrong, but most of the time it will be right. So Sean, if your boss was Bob, I wouldn’t recommend mentioning kids when you ask for vacation.”
David waited for few chuckles from the audience. “Joking aside, ELOPe is working, and we’ve tested it with users. On average, favorable sentiment in reply emails increases twenty three percent with ELOPe turned on compared to the baseline. That’s twenty three percent more vacations granted, twenty three percent more people agreeing to go on dates, twenty three percent more people getting their work requests granted.”
Rebecca stared at David. “Wait a second. Going on dates? If that’s the case, you’ve got a woman out on a date with someone she wouldn’t have otherwise been with. That sounds manipulative and risky.”
Kenneth looked startled by Rebecca’s objection, and started talking quietly to Sean, sitting next to him.
David felt his internal danger meter flare into the red, and his stomach threatened to leap into his throat. Oh, the dating example was so damn controversial. The next few minutes would make or break his project. If Kenneth and Rebecca decided against the project, it would be impossible for Sean to give him the support he needed to get his project released.
“Hold on. Maybe I chose a bad example.” David held up both hands, to forestall any more objections. “Let me ask a question. Who’s taken a Myers-Briggs personality workshop?”
Everyone held up their hand or nodded in assent as David expected. The Myers-Briggs personality work or something similar was standard fare for every manager in every large corporation. Then he continued, “Now, what was the purpose of the workshop? It’s not just to find out you were an introvert or extravert, right?”
“No, it’s to learn to work effectively with others,” Sean provided helpfully.
“Working more effectively means what?” David paused. “It means learning how others communicate and think. It means learning who is likely to appreciate a data-driven argument versus an emotional argument. It means learning who is likely to want to think out loud, versus who wants to see the arguments written down and have time to respond.” David looked at the group, forcing himself to stay upbeat and chipper even though he feared that the group opinion could easily go against him and the project at this point. “Is that manipulative? Do we take a Myers-Briggs workshop to manipulate people, or to be able to work effectively with them, and spend less time in arguments and disagreements?”
A few of the VPs turned and looked at Rebecca, waiting for the CEO to respond. Rebecca slowly nodded and agreed, “It’s not manipulative, it’s helpful. I can see that. I’ve been through more than my fair share of those workshops.”
“If two people took one of those workshops together, they’d get to know how each other think. I don’t know if it’s been studied, but perhaps two people who have taken a Myers-Briggs workshop are also more likely to have a successful date together. What we’re doing with ELOPe is giving everyone the same benefits they would get from one of those workshops. We’re enabling people to be more effective communicators and collaborators. Who doesn’t want to be a better communicator? Who doesn’t want the people they work with to be better communicators?” David saw with relief that the tension in the group had dropped palatably.
“Remember, we’re measuring sentiment in these messages,” he went on, pacing back and forth in front of the display again. “It’s not just a grudging assent: people are having and maintaining more effective and cooperative ongoing communication when our tool is enabled. We’re empowering people, giving everyone the equivalent of what they would get in an expensive management workshop. Once, spell checking was the big innovation that leveled the playing field between people of good or bad spelling ability. Now we are leveling the playing field for people for writing — enabling people of all writing abilities to create powerful, well crafted communications.”
There was quiet for a minute, then one of the executives asked, “What’s the timetable for releasing this?”
With that question, all the remaining tension went out of the room. Discussion went on for another fifteen minutes, but the topics were all implementation details and business return on investment questions.
At the end of David’s presentation, Sean walked him to the conference room door while the executives milled around and helped themselves to another round of coffee and food. “Good job,” he said privately to David, as he ushered him out. “I’m pretty confident they’ll endorse the next phase.”
As the door closed behind him, David leaned against the wall outside the conference room. The presentation had been more draining than he realized. Then he chuckled. The dating example had been contentious, but it was better to raise it and address it early than leave it as a lingering issue. He was sure the presentation had won them over. The language analysis he ran last night in ELOPe against his presentation predicted a ninety-three percent favorable response.
* * *
“Look Gary, you know as well as I do that it doesn’t make sense to optimize until after we’re done.”
While David was at the big presentation with the big wigs, Mike was stuck having to defend their resource utilization with Gary Mitchell. Mike wondered if David had somehow arranged the time of the meeting with Gary to conflict with the executive briefing just so that David wouldn’t have to go. Give him a thorny bug to fix, a new architecture to design, and he’d be happy. Give him a team of developers to motivate, and that would be just fine. But he hated playing organizational politics. David was definitely going to owe him one for this.
“Of course, we’ll only use a fraction of the number of servers after we optimize. But we’re only going to optimize when the algorithm is done. If we start optimizing now, it’ll hurt our ability to improve the algorithm. This is basic computer science.” It was like talking to a wall, the words just bounced off.
“Mike, Mike, Mike.”
Mike rolled his eyes at Gary’s condescending tone, a safe maneuver since Gary couldn’t even be bothered to look at him. Mike studied Gary across the expansive desk. Gary leaned back in his car, arms stretched behind his head, white dress shirt stretched over his belly, jowls hanging down under his chin. He appeared to be studying the ceiling. Mike thought that Gary would be more at home as the VP at a place like General Motors. Only a big glass ashtray and cigar was missing. He wondered, not for the first time, how Gary had ended up at Avogadro.
“I know your project got special approval from Sean to use production servers. Servers that keep Avogadro’s day to day operations running, I might remind you.” Gary finally heaved himself upright and looked at Mike. He pointed a fat finger at Mike before going on. “You’re eating up so much damn memory and bandwidth on the AvoMail servers that I’ve had to bring in additional capacity. You think your project is mana from Heaven, but that’s what every R&D team thinks. Meanwhile, I gotta keep things running here, and your one measly experiment is making us run critically short of spare capacity.”
“Gary, we...”
Gary ran right over him. “Approval from Sean or not, I’m in charge of Communication Products, and I’ve got ultimate responsibility for ensuring absolutely zero downtime. I’m telling you that you’ve got two weeks to get your project resources down, or I’m bouncing you off our production servers.”
“Listen Gary, we can...” Mike started, but Gary interrupted him again.
“No more ‘Listen Gary’,” he shouted. “We’re done here. I’ve had this discussion with David repeatedly. You’ve got two weeks. You go tell David. Goodbye.” Gary shooed him out of the office with his hand like an errant cat.
Mike left Gary’s office, blew past Gary’s startled admin, and resisting the urge to slam doors, he walked back to the R&D building. He stalked down five floors, across a street and down a block, then up again, and finally through a maze of hallways in his own building, fuming with unspent anger.
As Mike walked, he relaxed again, one benefit of the sprawling site. Avogadro Corp had expanded so much that they now spanned seven city blocks in the Northwest part of Portland, on the site of an old trucking company. A dozen buildings, most new, a few old, and constant construction.
As the company and their profits had grown over the last fifteen years, they put up one new building after another, so fast that even the employees couldn’t keep track of who or what was where. Even Mike had seen three new buildings go up in his few years with the company.
It was an ongoing source of curiosity among the employees to discover what the different buildings contained. While most of the office complex was quite normal, there were some oddball discoveries, like the telescope observatory on top of one of the buildings that could only be opened by certain, apparently randomly chosen, employee access cards. There was a billiard room that apparently changed floors and buildings. Mike had seen that one himself. Whether the trick was managed by having an actual room that moved, or by facilities staff moving the contents of the room, or by duplicating the room, no one knew. Of course the engineers at Avogadro couldn’t resist a puzzle, so they had done everything from hiding wifi nodes to RF encoding the furniture, with random results that just puzzled everyone even more.
There was a half-serious belief among some of the employees that one of the executive team had a Winchester-house complex. Mike had visited the San Jose Winchester house once when he was in college. Built by Sarah Winchester, widow of the gun magnate William Winchester, she had the house under constant construction from 1884 to 1922, under the belief that she would die if the construction ever stopped. The thought that one of the Avogadro executives was plagued by a similar belief, and so was doing the same to the Avogadro campus always brought a smile to Mike’s face. On the whole, however, he thought that the oddball aspects of the site were more likely planned as a kind of game to entertain the engineers. It takes something extra to retain talent when you’re talking about a bunch of brilliant but easily bored geeks.
As he crossed the second floor bridge back to the R&D building, Mike stopped smiling when he thought about telling David about the conversation. He wasn’t going to be happy to hear Gary’s ultimatum.
Their recommendation algorithm, which sounded so simple when David explained it to a nontechnical person, depended on crunching vast quantities of data. Every email thread had to be analyzed and correlated with millions of other emails. Unlike movie recommendation algorithms, which could be analyzed and clustered using less than a hundred characteristics, it was orders of magnitude more complex to do the analysis on emails. It took them a thousand times more computation time, memory, and all important database access. Coming out of that meeting, there was no doubt that Gary had reached the limit of what he was going to allow their team to use.
Unfortunately, Mike had lied to Gary. Mike shrugged, uncomfortable with himself. When had it become necessary to lie in his job? He didn’t like it. The reality was that he, David and other members of the team had been working for months trying to make their algorithm more efficient. Sadly, the current server-consuming behemoth was the best that they could do. No matter what they did, there weren’t going to be any more efficiency gains. Therefore, there was simply no way to meet Gary’s ultimatum.
Nope, David was not going to be happy. Mike sighed. Unlike Mike, who usually took it all in stride, whether good or bad, David would get seriously upset.
* * *
A busy morning kept Mike hopping from one urgent issue to the next despite wanting desperately to talk to David. It wasn’t until hours later that Mike freed up. He ran into David’s office before anything else could interrupt either of them.
“Got a minute?” Mike asked in a cautious tone.
“Of course.”
Like his own office next door, David’s office had room for three or four guests, as long as everyone was friendly and had used deodorant. A big whiteboard for collaboration spanned the wall behind Mike, and north facing windows held a view of heavily wooded Forest Park. Mike was sure the six month old office setup was less effective for working together than last year’s setup when everyone on the team was located in one big open space, but Mike enjoyed the change. Besides, it would all be different again next year.
Mike recounted the meeting with Gary Mitchell, and saw David getting angry just listening to the story. “So then he kicked me out of his office without a chance to say anything else,” he concluded. “Besides, what else could I really say? You know there aren’t any efficiency improvements we can reasonably expect.”
David sat at his desk, fingers steepled, staring into his darkened monitor. He hadn’t moved or said anything for the last minute. Mike knew that was always a bad sign. Tux the penguin, the Linux mascot, wobbled over David’s monitor in the ventilation system breeze. Mike remembered when Christine had bought the penguin for David after one of their first dates.
“So two weeks. What do you want to do?” Mike prompted, after a minute of this painful silence.
“Let’s pare down the number of people we have working on fixes and algorithm improvements,” David finally said, clearly having reached some internal conclusion. “How many people can you put full-time on performance?”
“I’ll focus full time on it,” Mike volunteered, starting to count off on his fingers. “Certainly Melanie,” he added, referring to one of their senior software engineers. “Figure two or three other folks. Probably five in all. But David, we’re not going to make any improvements.”
“Alright, starting with the five of you, get focused on it full time,” David said, ignoring Mike’s protest. “After we hit our next release milestone on Thursday, we’ll see where we stand.”
Mike sighed and left the office.

“How’s it going?” David asked, coming into Mike’s office a few days later, and taking a perch on the windowsill.
“Excellent,” Mike replied, looking up from his screen. “Everyone on the team has finished their tasks for the iteration, code is checked in, and the integration tests are running. We should know in a few minutes if everything passed.”
“No, no, on the performance front?” David said, frustrated. He crumpled up a sticky note and threw it into Mike’s garbage. “If we don’t have a performance gain, we’ve got bigger issues than our checkpoint.”
“I’m not expecting anything, I’m afraid,” Mike answered. He looked down, where David had missed the basket.
“But you had people on it right?”
David looked out the window, ignoring the paper on the floor. Mike sighed and picked it up himself. “Yeah,” he said. “I explored a few possibilities myself, and as we planned, I had four other engineers try some performance tweaks. Everything we did either had no effect or made the performance worse. We backed out most of the changes, and kept a few of the minor tweaks. Net gain, less than one percent. I’m sorry. We’ve been banging our heads against this for months. I know you want a miracle, but it’s just not likely to happen.”
“Damn, damn, damn.” David sighed, and turned the other way to look at Mike’s whiteboard which, like his own, covered the entirety of one wall. One end was covered with a checklist of features, fixes, and enhancements planned for the current software release. Interspersed through the remainder of the whiteboard were box diagrams of the architecture, bits of code, and random ideas. David stared intensely, as though the solution to their performance problems might be found somewhere on the board.
“It’s not there, I looked,” Mike said in a depressed tone.
David grunted, admitting that Mike guessed his thoughts.
“I hope you’re not thinking of canceling the snowboarding day,” Mike said. “The team has always had a snowboarding day when we hit our release commitment on time and there’s snow on the mountain.”
David glanced out the window. December drizzle. That meant fresh snow on the mountain. Damn. But this was too important. “We’ve got to...” He turned back to Mike, and saw Mike’s look, and trailed off mid-sentence.
“The team is expecting it,” Mike said. “Some of the guys were here until two in the morning last night getting their work done. They deserve their day off, and they’ll come back refreshed and ready to tackle the performance issues. You can’t ask people to give their all and not give them something back.”
David struggled within himself over his feeling of a lack of control over the situation. He felt a huge pressure to meet Gary’s deadline, but he knew Mike was right. Besides, he rationalized that one day wouldn’t make a difference with a problem they’d been struggling against for six months. “Fine, but when we get back, we need everyone focused one hundred and ten percent on performance. Take everything off the backlog except performance improvements.”
* * *
David leaned over and slapped the button on the alarm clock. Then he rolled over onto his other side and looked at Christine, still sleeping. He gave her a kiss on the cheek, watched her breathe for a minute, and slid out of bed. Dressing quickly in the dark, he slipped downstairs where his duffel bag and snowboard were waiting by the door.
A few minutes later Mike pulled up quietly in his Jetta, exhaust vapors puffing out of his tailpipe in the cold morning air. David went outside, bringing his equipment and locking the front door. Wordlessly, Mike opened the trunk, and helped David get his gear loaded. David climbed into the passenger side, and smiled. In the glow of the dashboard lights, he could see that Mike already had two steaming, insulated coffee cups.
“You’re fucking brilliant,” David said, reaching to take a sip of his coffee.
“You’re welcome. The snow report said six inches of fresh powder on Mt. Hood. Should be good.”
“Where’s the rest of the team?”
“Ah, they’re driving up in Melanie’s new truck,” Mike answered. “I thought the two of us would drive together and give the rest of the team a break from their manager and their chief architect.”
David smiled at Mike. “You’re getting people-wise in your old age.”
“Well, I’m not old yet. I’m certainly not an old married man like you.”
Mike headed towards Mt. Hood, about an hour drive away. For a while they drove in companionable silence, heading east on I-84, enjoying the coffee, and the early morning light.
“Where do you want to be in a couple of years?” David asked suddenly, breaking the silence.
Mike glanced sideways at him. “Woah, dude. That’s a weighty question for oh dark thirty.” He paused to consider it. “You know, I’m happy now. I’m working on the most interesting project I can imagine, and, with great people. I’ve got a good manager, even if I have to keep you in line from time to time.”
David smiled at the compliment.
“I’d be happy to be doing more of the same,” Mike went on. “I don’t think I could ask for more. More servers maybe.”
They both chuckled at that.
“How about you?”
“I’ve been thinking about it.” David was quiet for a moment. “Worrying about Gary and his deadline keeps me awake at night.”
“Man, you don’t have to do that. We’ll solve the problem. Or we won’t, and Sean will give us more servers somehow. It’s not worth losing precious sleep over. We all need more of that.”
“It’s not just that. Yes, of course I want ELOPe to be released and the project to be a success. Being hired to run ELOPe was a great break for me.” David paused and shook his head. “No, the real thing is that I don’t want to be under anyone’s thumb like we are with Gary. We’re doing all the work here, and sure we’ll get some credit, but in the end, all of it will go into Gary Mitchell’s bottom line. Meanwhile, we have to take shit from him.”
Mike paused. “What are you thinking?”
“I think we can take the credibility we have right after we release ELOPe. We can build on that, and get the support to do something big from the ground up. A brand new product for Avogadro. Something that won’t get subordinated to Gary. Something that can change the world.”
Mike nodded. “Sure, that would be nice, but...”
“Not just nice,” David cut him off. “It’s what I’m meant to do. I know it deep in my bones.”
Mike glanced over at David, hoping it was just coffee talking, but fearing worse.
* * *
Sixty miles east and an hour later, Mike slid down the lift ramp, and then snapped into his bindings. David had already started down the run. Mike jumped to get some forward momentum and followed him down the mountain.
He just didn’t understand David sometimes. David was blindingly brilliant and fun to be friends with. On the other hand, he was so driven, always focused on what was just beyond the horizon, that he seemed to lose sight of where he was.
Damn, David was far ahead of him. Mike bent further to pick up a little more speed. The cold mountain air whistled around the vent holes in his snowboarding helmet.
Mike was amazed how he and David could be immersed in the same situation and see it two completely different ways. Mike was having the best time of his career working on an exciting project with great people. Sure, folks like Gary came along, but that just added to the challenge. David looked at the same situation, and took personal affront at Gary’s influence. Worse, he was starting to see the project as merely a stepping stone to something bigger. What about friendship? What about enjoying the journey?
Mike looked up, and turned the board sideways to stop. When his board crunched to a halt, it was utterly silent in the cold mountain air. The ski run split here, and David was already out of sight. Which way did he go?
* * *
“Got a minute?” Mike asked, poking his head into David’s office, a few days later.
“Sure, let me just wrap this up.” David poked and prodded his computer into submission, and then looked up. “What can I do for you?”
It was late Tuesday evening, just three days before Gary’s deadline. Most of the team had stayed through dinner, and David had sprung for pizza for the team. Mike knew the department budget was exhausted from the purchase of a small pool of servers David had bought a few months earlier. That meant David had probably paid for the food out of his own pocket. The engineers were slowly trickling home now, and Mike figured he could get some uninterrupted time with David.
Mike pulled out a guest chair and flipped it around to sit backwards. “I don’t think we can do it. I don’t think there’s anything we can pull off before the end of the week that’s going to let us meet Gary’s ultimatum. I’ve had the whole team focused on it. We’ve run trials of every promising idea we’ve had, and nothing has made a dent.” He crossed his arms on the chair, and waited for David to answer.
David sat, hands steepled in front of him, staring at the window, a curious meld of room reflections and lights from outside. Mike noticed that David was running the RoomLightHack, developed by an Avogadro engineer to override the automatic light switches. The hack had been improved over time, and now it was possible to dim the lights. David had them set very dim.
A minute passed, and it was obvious that David still wasn’t going to say anything. If there was one thing that drove Mike crazy about David, it was his tendency to become uncommunicative exactly when the stakes were highest.
Another minute passed, and Mike started to mentally squirm. “I wish I could find something,” he finally said, “but I don’t know what. There’s this brilliant self-taught Serbian kid who is doing some stuff with artificial intelligence algorithms, and he’s doing it all on his home PC. I’ve been reading his blog, and it sounds like he has some really novel approaches to recommendation systems. But I don’t see any way we could duplicate what he’s doing before the end of the week.” Mike was really grasping at straws. Thin straws at that. He hated to bring bad news to David. “Maybe we can turn down the accuracy of the system. If we use fewer language-goal clusters, we can run with less memory and fewer processor cycles. Maybe...”
“No, don’t do that.”
David’s soft voice floated up out of the dim light, startling Mike.
David had looked up, and was smiling at Mike. “Listen, don’t worry about it. We’ve got a few days. You guys keep working on it. The executive team saw the demo a couple of weeks ago, and they liked it. We don’t want to fool around with the accuracy. It’s working well, and it impressed everyone. Keep the team working on the performance but don’t touch the system accuracy, and I’ll see if I can get the resources we need some other way.”
“Are you sure?” Mike asked quizzically, eyebrows raised.
“Yes, I’m sure. I’ll get the resources we need.” David sounded confident.
Mike left feeling puzzled. The deadline was a couple of days away. What could David possibly have in mind?
* * *
After Mike left, David stood up and wandered over to his office window. He looked out at the wet streets, glistening in the street lights. The Portland Streetcar stopped outside the building across the street, picking up a few last stragglers.
On the one hand, Gary Mitchell, Vice President of Communication Products Division, was an idiot with no vision. The irony was that the ELOPe project was intended as a feature to run on the very product that Gary had responsibility for, Avogadro’s email service. AvoMail would gain a killer feature when ELOPe was ready, and though David would gain accolades for developing it, it would be Gary’s group who would benefit financially through added users and additional business. All Gary had to do was support the project in the most minor way possible, and he’d accumulate all the credit.
On the other hand, David grudgingly admitted that if he was in Gary’s shoes, he would be worried about service outages too. Damn it though, some things were worth a risk.
David thought through the apparent conflict. Gary wouldn’t approve running ELOPe on the current email server pool because ELOPe was consuming too many resources. The R&D server pool was out of the question because it was way too small. So either ELOPe had to consume less resources, which didn’t seem possible, or they needed a new server pool to run on, or they needed the email server pool to be bigger.
Consuming less resources was a technical problem. Getting more or different servers, that was a people problem. Namely, convincing the right people of what was needed. He could do something about that.
He sat back down at his computer. He stretched his arms, moved a few scraps of paper out of the way, and prepared to get to work. He opened up an editor, and started coding.
* * *
Hours passed in a blur. David looked at the time display on his screen and groaned. Christine was going to kill him. It was almost four in the morning. She was forgiving about his all consuming work habits, but she gave him hell for pulling all nighters. He’d be grumpy for two days until he made up the sleep, and she’d be pissed at him for being grumpy.
Trying again to milk the last drop from his coffee cup, he debated the merits of another coffee right now. Well, he had nothing to lose at this point. He stood up, a painful unbending of his spine after hours of hacking code. It had been more than six hours since his discussion with Mike, and he thought he had almost solved their resource problem.
He padded down the eco-cork floored hallway in his socks carrying his mug. He filled the mug and added sugar and cream, then stood for a few minutes half dazed from lack of sleep, letting the coffee warm him. He glanced up and down the hallway, black and tan patterns on the floor swimming in his fatigued eyes. The drone of the late evening vacuum cleaners was a distant memory, and now it was eerily quiet in the office, the kind of stillness that settled over a space only when every living person had been gone for hours. David wasn’t sure what that said about him. He shuffled back to his desk.
Hunched over his keyboard, David peered again at the code. The changes he made were subtle, oh so subtle. It was masterful programming, the kind of programming he hadn’t done since the early days of the project when it was just him and Mike. He needed to be extremely careful about each line of code he changed. A single bug introduced now would be the end of the project, if not his career.
A little more than an hour later, he carefully reviewed the code for the last time. Finally satisfied, David committed his changes to the source code repository. It would be automatically deployed and tested. He smiled for the first time in hours. Problem solved.

Gary Mitchell took the Avogadro exit ramp off the Fremont bridge, and pulled up to the parking gate, headlights bouncing off the reflective paint on the barrier in the early morning darkness. He waved his badge triumphantly at the machine. The barrier rose up, and Gary drove into the nearly empty parking garage, a broad smile on his face.
It was two days before the deadline to pull ELOPe off the server. David and Mike hadn’t done anything to drop usage. Gary gleefully looked forward to sending an email to Sean Leonov letting him know he was going to kill ELOPe. He’d been looking forward to this day for months.
He would have liked to have pulled the plug first, and then send the email, but he knew Sean would be angry if he didn’t get a heads up before Gary shut down ELOPe.
It was the first time he’d ever gotten to the Avogadro offices this early. Gary found the empty building oddly disquieting, but he pushed that feeling aside and thought about sending the email, which brought a smile back to his face again. A few minutes later, Gary passed his secretary’s empty desk and went into his own office. His desk computer came to life, and Gary went straight into his email to type the message to Sean.
From: Gary Mitchell (Communications Products Operations)
To: Sean Leonov (Executive Team)
Subject: ELOPe Project
Time: 6:22am
Body:
Sean, just to give you a heads up, on Friday I’m going to have to pull the production resources for the Email Language Optimization Project. They’re consuming almost 2,000 times the server resources we allocated to them. I’ve given them almost carte blanche when we had excess capacity because I know it’s your special project. But they’re consuming so many resources that we’ve twice eaten into the reserve server pool. As you know, if we exhaust the reserve server pool, we’d start having distributed AvoMail service outages. The last time that happened we lost a dozen commercial account opportunities we had in the sales pipeline. I’ve spoken to David and Mike about it again and again, but they’ve done nothing to get their resource utilization down. I gave them a final warning and two weeks to do something about it, but they’ve done nothing.
Email finished, Gary sat and gloated for a minute. Then he heaved himself back up, and headed out to find a coffee shop and a newspaper. Naturally, it was too early to do any real work. He’d read the paper and come back in a couple of hours.
Gary sauntered down the hallway whistling.
* * *
John Anderson gratefully let his heavy messenger bag slide to the floor. He shrugged out of his wet raincoat, hanging it behind his desk. Dropping heavily into his chair, the pneumatic shock absorber took his weight without complaint. He sighed at the thought of another day in the Procurement department processing purchasing requests. Tentatively peeking at his inbox, he saw more than a hundred new email messages. His shoulders slumped a little, and he reached for his coffee.
This week John had the kids, which meant dropping them off at school before work. Portland’s crazy school system meant that the best public schools were all elective. He and his ex-wife had to choose among a dozen different schools, and they ended up with the Environmental School in Portland’s southeast section. John’s kids loved the school, and so did he. Unfortunately, they lived in Northeast Portland, the school was in the Southeast quadrant, and work was across the river in Northwest Portland. His normal twenty minute commute turned into well more than an hour drive on the days he dropped the kids off, and he was always late getting into the office. By the time he arrived at work, his smartphone had been beeping and buzzing for an hour as emails arrived. He loathed the backlog of email he started his day with. The only consolation was that the kids’ school was right next to a Stumptown Coffee. John sipped at the roasted Ethiopian brew. The dark, bittersweet warmth of the coffee brought a smile to his face.
As the coffee gradually brought his brain into gear, he regained his will to tackle his inbox. He was brought up short by a puzzling email from Gary Mitchell. Sent earlier this morning, the email asked him to divert 5,000 servers. John read the email three times in its brief entirety.
From: Gary Mitchell (Communication Products Division)
To: John Anderson (Procurement)
Subject: ELOPe Project
Time: 6:22am
Body:
Hi John,
Sean Leonev has asked me to help out the ELOPe guys. They need additional servers ASAP, and we’re running out of extra capacity here. Can you accelerate 5,000 standard Avogadro servers out of the normal procurement cycle, and give them to IT for immediate deployment? Please assign asset ownership directly to David Ryan.
Thanks, Gary Mitchell
John thought briefly about the exception process. Normally when a department wanted new servers, they put in a purchase request. Then parts were purchased, shipping to Avogadro data centers, assembled into the custom servers Avogadro used, and installed onto racks. Next, another group took over and installed the operating system and applications used on the servers. In all, depending on the size and timing of the order, it would take anywhere from six to twelve weeks from the time they were requested before the servers were available for use. The lag was the result of the time necessary to ship the hardware, receive it, install it into racks, install the software, configure it, and then run a burn-in test.
When a department needed additional servers in a rush, then they could request an exception. The exception process would take servers that had already been purchased for another group, and were already in the processing pipeline, and divert them to the department that needed them urgently. Then replacement computers would be ordered for the first group, who would have to wait a little longer.
Diversion requests were not the norm, but certainly they weren’t uncommon either. No, the puzzling part was not the request itself, but that Gary would submit such a request in email. Only the official procurement application could be used to order, expedite, or divert servers. Gary should know that.
He put his hand on the phone to call Gary, and then took it away. A call to Gary would eat up at least fifteen minutes. He had learned over time that regardless of what the procurement rules were, whenever John tried to explain them to anyone, they would just argue with him. The higher up in the company they were, then the more they would argue as though their lofty organizational heights carried with it some kind of potential energy that could just roll over the rules. A quick email would save John from getting his ear chewed out.
To: Gary Mitchell (Communication Products Division)
From: John Anderson (Procurement)
Subject: Email Procurement Forms
Gary,
We can’t do a server reallocation exception based on an email. I couldn’t do that for 5 servers, let alone 5,000 servers. Please use the online Procurement tool to submit your request: http://procurement.internal.avogadrocorp.com, or have your admin do it for you. That’s the only process for procurement exceptions we can use. We can easily approve your reallocation exception if you follow the existing process, and provide appropriate justification.
Thanks,
John
John worked through his backlog of emails as he gradually drained his coffee cup. The hundreds of new messages in his inbox would give the casual observer the impression he had been gone from work for a week, rather than just the late start he had gotten dropping off his kids. He took another sip of coffee, and continued to work through emails. The rest of his day, like every other, would consist of endless cups of coffee and endless emails. Gary’s email might have been a little unusual, but it was quickly forgotten amid the deluge of other issues.
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