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This book exists because of my desire to come up to speed quickly on how to write NinjaScript indicators for NinjaTrader. I've always been the type of person who learns best in a well-structured, guided environment. As a long-time software developer, though, I have often found myself digging into brand-new, bleeding-edge software tools, discovering how to make use of them, and then documenting them so others could gain the same knowledge without as much effort. I've been doing this for years, and it has become a bit of a habit with me.
I have been writing computer programs since the late 1970’s. (Yes, I have mostly gray hair, and I actually used punch cards.) I am fairly proficient at writing TradeStation Easy Language indicators, and I wanted to convert some of my indicators to the NinjaTrader platform (I really like the platform!). This seemed like it would be easy because NinjaScript is based on C#.NET, and I was already quite experienced with that.
I found the instructional materials available from NinjaTrader to be very good, and the support from their support forum is downright awesome. Without all that, I would not have been able to learn how to program in NinjaScript. Even still, there was room for a book like this. There was room for a book that takes the "yellow brick road" approach to learning—an approach that starts at the beginning, has a clear path and a clear destination (the place where the wizard lives).
This book is an attempt to pave that road. It is not a book that will teach you how to program, and it won’t even teach you C#. There are ample high-quality resources for that already. For example, there is a free C# tutorial at http://www.csharp-station.com/tutorial.aspx. This book is for people who already understand object oriented programming, especially in C#. It assumes you can make your way around a code editor and that you have some troubleshooting skills. This is not a “kitchen sink” guide. It is intended to quickly give the experienced programmer a fundamental understanding of NinjaScript indicators, their structure, key classes and interfaces, and workable approaches to putting indicators together. When you finish studying this book, you will still have much to learn, but you’ll have a good foundation to build on. You won’t have to spend much time getting to that important starting point. This is simply your launch pad.
Note: The format of this book is designed to support ebook readers, so you won’t see a lot of hyperlinks littered throughout the content. However, at the end of each chapter, you will find a link that takes you back to the table of contents and one that takes you to the references area in the appendix where the hyperlinks you may need are listed. They are listed in the order they appear in the book.
***~~~***
This book assumes that you have already established your NinjaTrader trading platform and that you have taken things to the point where you can begin writing indicators. The following list should be accomplished before you continue with this tutorial.
1. Install NinjaTrader 7.0.1000.2 or later. It’s a free platform for simulated trading, so you don’t have to spend any money to learn how to program indicators. The NinjaTrader support web site has some good training for installation and general use.
2. Establish a data feed connection. If you aren’t trading yet, NinjaTrader 7 comes with a free end-of-day Kinetick connection. It’s built in. Look at Configuration > Connecting in the NinjaTrader help file.
3. For intra-day data, if you are looking for free data just for simulated trading and for writing indicators, get familiar with the Market Replay feature on NinjaTrader. (Bless their hearts for that!) You can find out more about the feature in the NinjaTrader help file at Operations > Market Replay. You can also find some helpful videos for Market Replay on Youtube.com. Market Replay gives you intraday data and allows you to replay it as if it were real-time market action (or at least pretty close).
4. Become familiar with the following topics in NinjaTrader. All of this is explained very plainly in the NinjaTrader help file.
• How to create and manipulate charts (timeframes, etc.)
• How to add indicators to charts and manipulate their settings
• “How Bars are Built” in the help file under Operations > Charts > How Bars are Built
• Get to know a bit about the control center
• Market Analyzer (you can write indicators for Market Analyzer)
• Historical and Real-Time Data
• Historical Data Manager
• Instrument Manager
• Session Manager
• Simulator
• Workspaces
5. Now, you should take advantage of the NinjaScript tutorials that are in the NinjaTrader help file. (In all fairness, the help file is very good; it is my hope that this additional level of explanation will help many programmers who are new to NinjaScript.) There is a section of the help file called NinjaScript. Take the time to read through it up to the Language Reference section. You will be referring to the Language Reference section as you create indicators, but I wouldn’t expect you to memorize the whole thing right off the bat. The first page in the Language Reference section is an Alphabetical Reference, and you will make much use of that as you progress.
6. Register with the NinjaTrader Support Forum. This is a great spot to get assistance with Indicator and Strategy code. NinjaTrader has staff members that monitor this forum and they are very quick to respond, and they know what they are doing. It’s a great resource! You can find many sample indicators there as well.
7. Register with Big Mike’s Trading Forum. It’s another helpful resource that brings you in touch with other traders and programmers.
8. If you don’t already know how to program in Microsoft C#.NET, then learn that first. There is a tutorial listed in the references appendix, and you can also find a wealth of assistance on the internet using a web search tool.
9. Lastly, if you are not familiar with price charts and indicators, then you’ll definitely need to come up to speed in that area. I would guess that most people who read this book will already understand charts and indicators, but there may be some programmers who want to add this skill to their repertoire. A good place to start is StockChart.com’s Chart School.
Once you’ve complete all the steps above, you’re ready to “get the picture” by reading the rest of this book.
***~~~***
Think of it this way: You’re painting a picture and someone else has already put quite a bit of paint on the canvas. The purpose of this chapter is to help you understand what “paint” or structure is already there so you understand how to work with it. You can use what’s there and add much to it.
Let’s use a chart to help visualize the canvas and the structure. This chart is a daily chart, but the timeframe doesn’t really matter at this point; we’re just interested in “bars.” Bars are pictures on a window panel, but they have a whole lot of information behind them in the code. Let’s look at a simple chart and break down how the data is referenced in code.
Figure 1—Simple chart of S&P 500 E-mini Futures Contract
Think of the chart as a collection of arrays of data. For example, one array of data in the chart’s collection represents the high prices of the bars. Another represents the lows, and so forth. Each array of data in the chart’s collection has data elements that line up with the bars in the chart. An element of data for a single bar is accessed by means of an index; like an array index. The “current bar” is the bar that is forming, or has fully formed, on the right side of the chart, and it has the index of zero. You can see how the bracketed numbers added to the middle of the chart above represent the index values used to access elements of data for each bar. When the next bar begins to form, the bar that currently has the index value of 0 will then have the index value of 1. 1 will become 2, and so on.
Note: There is a NinjaScript reserved word, CurrentBar, that gives you the number of the current bar, counting from the left-most bar starting at zero for that bar. Do not confuse this with the index of the current bar as described above. CurrentBar has its purpose in other ways.
So, let’s say you wanted to reference the closing price of the bar prior to the current bar and put it in another C# variable. Here’s what that might look like in code:
double priorClose = Close[1];
So Close[1] is the closing price of the previous bar, or one bar ago from the current bar. Now, this code would be placed in the indicator’s OnBarUpdate() method, and that’s how it would know that it is running from the current bar’s reference point.
What other market-related information can you access for each bar in a similar manner? Here’s a partial list:
• Open
• High
• Low
• Close
• Input (to be explained later)
• Median (= (High + Low) / 2)
• Range
• Time
• Typical (= (High + Low + Close) / 3)
• Value (to be explained later)
• Volume
• Weighted (= (High + Low + Close + Close) / 4)
In addition to the market-related data, you can access visual bar characteristics, too. Here’s just a few:
• BarColor
• BackColor
• CandleOutlineColor
There is an important common thread to all this data that you need to know about…
Each of the market-related data elements listed above is kept in its own array—which isn’t strictly a C# array—it is actually an instance of a collection class that implements the IDataSeries interface. Most of them above use the DataSeries class, which implements IDataSeries for the double data type. There are other built-in classes that implement IDataSeries including the following list, and you can write your own.
• BoolSeries
• DataSeries
• DateTimeSeries
• FloatSeries
• IntSeries
• StringSeries
Now, here’s where things get interesting. Not only can you create your own classes that implement IDataSeries, but you can add instances of any of these Series type classes to the chart itself. For example, you could add two DataSeries objects to the indicator to hold, say, UpVolume and DownVolume. (You might have to estimate those values due to data feed limitations, but you could add them nonetheless. See Appendix B: Estimating Up and Down Volume.)
In fact, just for giggles, let’s do that. Let’s use the following formulas to estimate the amount of volume that traded higher than the previous trade, and the volume that traded lower than the previous trade. These are just guesses and could be way off actual values, but let’s go with it for the sake of illustration.
double curC = Close[0];
double curO = Open[0];
double curR = High[0] - Low[0]; // Range
double curV = Volume[0];
double uVolume;
double dVolume;
if (curC > curO)
{
uVolume = (curR / (2 * curR + curO - curC)) * curV;
}
else if (curC < curO)
{
uVolume = ((curR + curC - curO) / (2 * curR + curC - curO)) * curV;
}
else // (curC = curO)
{
uVolume = curV / 2;
}
dVolume = curV - uVolume;
So now we know how we’re going to estimate the relative volumes, but how do we add them to the chart’s collection? That’s actually quite easy, but you need to think in terms of NinjaScript’s structure and its use of Indicators. The next chapter dives into different ways to add the UpVolume and DownVolume DataSeries to the chart.
***~~~***
Let’s start by answering the question, why do you want to create an Indicator in NinjaScript? Here are the likely possible reasons that one might come up with:
1. You want to add data elements to bars in the chart, as in the case of the UpVolume and DownVolume idea presented in the previous chapter. You want the data elements there so you can use them from other Indicators and from Strategies.
2. You want to plot values or draw graphic images in the price chart panel or in a panel below the price chart panel.
3. You want to sound or send alerts when certain conditions are met.
4. You want to collect certain data real time and save it off into a file on disk.
5. You want to load data from a file on disk.
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