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Introduction

You might be looking at this book for any number of reasons, including:

You love IB's TWS, and are interested in seeing how using its API can enhance your
trading.

You use another online trading application that doesn't provide the functionality of TWS,
and you want to find out more about TWS and its API capabilities.

You never suspected that there was a link between the worlds of trading/financial
management and computer programming, and the hint of that possibility has piqued
your interest.

Or more likely you have a reason of your own. Regardless of your original motivation, you now
hold in your hands a unique and potentially priceless tome of information. Well, maybe that's
a tiny bit of an exaggeration. However, the information in this book, which will teach you how
to access and manage the robust functionality of IB's Trader Workstation through our TWS
Java API, could open up a whole new world of possibilities and completely change the way you
manage your trading environment. Keep reading to find out how easy it can be to build your
own customized trading application.

If you are a Financial Advisor who trades for and allocates shares
among multiple client accounts and would like more information
about using the Java API, see the Getting Started with the TWS
Java API for Advisors Guide.
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How to Use this Book

Before you get started, you should read this section to learn how this book is organized, and
see which graphical conventions are used throughout.

Our main goal is to give active traders and investors the tools they need to successfully
implement a custom trading application (i.e. a trading system that you can customize to meet
your specific needs), and that doesn't have to be monitored every second of the day. If you're
not a trader or investor you probably won't have much use for this book, but please, feel free
to read on anyway!

e Throughout this book, we use the acronym "“"TWS” in place of "Trader
} Workstation.” So when you see "TWS” anywhere, you’ll know we’re
talking about Trader Workstation.

Before you read any further, we need to tell you that this book
- ) focuses on the TWS side of the Java API - we don't really help you to
1__,: learn Java. If you aren't a fairly proficient Java programmer, or at
least a very confident and bold beginner, this may be more than you
want to take on. We suggest you start with a beginner's Java programming
book, and come back to us when you're comfortable with Java.

Organization

We've divided this book into five major sections, each of which comprises a number of smaller
subsections, and each of those have even smaller groupings of paragraphs and figures...well,
you get the picture. Here’s how we've broken things down:

Part 1: Introducing the TWS Java API

The chapters in this section help you answer those important questions you need to ask before
you can proceed - questions such as "What can TWS do for me?" and "Why would I use an
API?" and "If I WERE to use an API, what does the Java platform have to offer me?" and even
"What other API choices do I have?"

If you already know you want to learn about the TWS API, just skip on ahead.

Part 2: Preparing to Use the TWS Java API1

Part 2 walks you through the different things you'll need to do before your API application can
effectively communicate with TWS. We'll help you download and install the API software,
configure TWS and get the Java Test Client sample application up and running. A lot of this
information is very important when you first get started, but once it's done, well, it's done,
and you most likely won't need much from this section once you've completed it.
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Part 3: Getting to Know the Java Test Client

Part 3 gets you working with the Java Test Client: learning how to request, receive and cancel
market data, market depth, historical data, how to place an order, view execution reports, and
monitor your account activity. We'll tell you exactly what methods you need to use to send
info to TWS, and just what TWS will send you back. We've already documented the method
parameters, descriptions and valid values in the API Reference Guide, so instead of duplicating
efforts and filling this book up with those important reference tidbits, we provide targeted links
to different sections of the users' guide as we need them.

Part 4: Java Samples

OK, here we're leaving the world of the known and venturing into new territory (which as
everyone knows is actually the most exciting place to be). Now that you're familiar with our
stuff and how it works, it's time to leave the nest and go out on your own. This section helps
you to get started using our TWS Java API to create an application that does what YOU want
by introducing you to two custom-written programs. Of course to protect your million-dollar
inspiration, you’ll have to implement your ideas on your own.

Part 5: Where to Go from Here

After filling your head with boatfuls of API knowledge, we wouldn't dream of sending you off
empty-handed! Part 5 includes some additional information about linking to TWS using our
Java API, then tells you how to keep abreast of new API releases (which of course means new
features you can incorporate into your trading plan), how to navigate the Interactive Brokers
website to find support and information, and what resources we recommend to help you
answer questions outside the realm of IB support, questions such as "Why isn't my Java JDK
working?"

Footnotes and References

1Any symbols displayed are for illustrative purposes only and are not intended to portray a
recommendation.

Getting Started with the TWS Java API 9



Introduction
How to Use this Book

Icons
v When you see this guy, you know that there is
} something that relates specifically to TWS: a new
‘ feature to watch for, or maybe something you're
familiar with in TWS and are looking for in the API.

TWS-Related
The Java tips are things we noted and think you might

-L, find useful. They don't necessarily relate only to TWS.
_‘—/, We don't include too many of these, but when you see
— it you should check it out - it will probably save you
some time.
Java Tip
' This shows you where there is a particularly useful or
. important point being made.
Important!
\ ) You may want to take a peek, but it isn't the end of the
.% world if you don't.
Take a Peek!

This icon denotes references outside of this book that
we think may help you with the current topic, including
links to the internet or IB site, or a book title.

Go Outside!
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Document Conventions

Here’s a list of document conventions used in the text throughout this book.

Convention Description Examples

Bold Indicates: On the Tickers page,
select a row by clicking the
row number in the far left

e  screens column...

° menus

e windows Press Ctrl+C to copy...

e dialogs

e buttons

e tabs

e Kkeys you press

. names of classes
and methods

Italics Indicates: To access the users’ guide,
. under the Software
* commandsin a menu, select Trader
menu Workstation, then click
) Users’ Guide.
e objects on the

screen, such as text
fields, check boxes,
and drop-down lists

In addition, Java code snippets appear in the following format:

EClientSocket constructor

EClientSocket m _client = new EClientSocket (this) ;

Getting Started with the TWS Java API 11
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TWS and the Java API

The best place to start is by getting an idea of what Trader Workstation (TWS), is all about. In
this section, first we'll describe TWS and some of its major features. Then we'll explain how
the API can be used to enhance and customize your trading environment. Finally, we'll give
you a summary of some of the things the Java API can do for you!

Here's what you'll find in this section:

e Chapter 1 - What is Trader Workstation?
e Chapter 2 - Why Use the TWS Java API?

Getting Started with the TWS Java API 13
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Chapter 1 - What is Trader Workstation?

Interactive Brokers' Trader Workstation, or TWS, is an online trading platform that lets you
trade and manage orders for all types of financial products (including stocks, bonds, options,
futures and Forex) on markets all over the world - all from a single spreadsheet-like screen.

File Edit Trade Acccwnst Tradeg Tools Agslytical Teols  Yiew |Help

o | B B e = " @ B2 v

Crdur Acoount Trade Log BookTreder OpbonTeadar Alarts FHTredes £ ot Cardigune

Trader Dashboard Ll
RegT Margin 274,076,17 USD Curant Maintenance Margin 164,085.70 USD Currenk [nitial Margn 164,985,70 USD
Het Liguidation Valee 990,401.10 USD Cushion 0,83264 Eguity With Loan Valug 989,704.10 USD Cash 439,751.76 USD

« BAC: .S, Stocks Waver Despite Qil's Dip DELL: 5§ Stocks to Consider for “Thea Boy Who Cried Yol Stock Market
% Portiolis Stock Scannor Top % Gainars  Ustiiod  APY  Ponding (AR} » EhE DT
' Bt Der0 DOSNON rows
e Last  Change Change (%) BidSze B Ak AskSize  Postion  MkEVal AwgPrica  PAL
Sl Bction | Quantity Tene in Foree  Type LNk Price Destnabion Trantmit Status Cancel

Trd Pre
5

3

paM Bprl®11 170 SALL
LM Suli®1n 170 CALL

LastLogin: Mar 02,1005 [T VB [DestEweespate ||« anEiaas 101315

e To get a little bit of a feel for TWS, go to the IB website and try the TWS
} demo application. Its functionality is slightly limited and it only supports a
" small number of symbols, but you'll definitely get the idea. Once you

have an approved, funded account you'll also be able to use PaperTrader,
our simulated trading tool, with paper-money funding in the amount of
$100,000, which you can replenish at any time through TWS Account
Management.
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What Can You Do with TWS?

So, what can you do with TWS? For starters, you can:

e Send and manage orders for all sorts of products (all from the same screen!);
e Monitor the market through Level II, NYSE Deep Book and IB's Market Depth;
e Keep a close eye on all aspects of your account and executions;

e Use Technical, Fundamental and Price/Risk analytics tools to spot trends and analyze
market movement;

e Completely customize your trading environment through your choice of modules,
features, tools, fonts and colors, and user-designed workspaces.

Basically, almost anything you can think of TWS can do - or will be able to do soon. We are
continually adding new features, and use the latest technology to make things faster, easier
and more efficient. As a matter of fact, it was this faith in technology's ability to improve a
trader's success in the markets (held by IB's founder and CEO Thomas Peterffy) that launched
this successful endeavor in the first place. Since the introduction of TWS in 1995, IB has
nurtured this relationship between technology and trading almost to the point of obsession!

A Quick Look at TWS

This section gives you a brief overview of the most important parts of TWS.

The TWS Quote Monitor

First is the basic TWS Quote Monitor. It's laid out like a spreadsheet with rows and columns.
To add tickers to a page, you just click in the Underlying column, type in an underlying symbol
and press Enter, and walk through the steps to select a product type and define the contract.
Voila! You now have a live market data line on your trading window. It might be for a stock,
option, futures or bond contract. You can add as many of these as you want, and you can
create another window, or trading page, and put some more on that page. You can have any
and all product types on a single page, maybe sorted by exchange, or you can have a page for
stocks, a page for options, etc. Once you get some market data lines on a trading page, you're
ready to send an order.

The Order Ticket

What? An order ticket? Sure, we have an order ticket if that's what you really want. But we
thought you might find it easier to simply click on the bid or ask price and have us create a
complete order line instantly, right in front of your eyes! Look it over, and if it's what you want
click a button to transmit the order. You can easily change any of the order parameters right
on the order line. Then just click the green Transmit guy to transmit your order! It's fast and
it's easy, and you can even customize this minimal two-click procedure (by creating hotkeys
and setting order defaults for example) so that you're creating and transmitting orders with
just ONE click of the mouse.
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Real-Time Account Monitoring

TWS also provides a host of real-time account and execution reporting tools. You can go to the
Account Window at any time to see your account balance, total available funds, net liquidation
and equity with loan value and more. You can also monitor this data directly from your trading
window using the Trader Dashboard, a monitoring tool you can configure to display the last
price for any contracts and account-related information directly on your trading window.

So - TWS is an all-inclusive, awesome powerful trading tool. You may be wondering, "Where
does an API fit in with this?" Read on to discover the answer to that question.

For more information on TWS, see the TWS Users' Guide on our
web site.
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Chapter 2 - Why Use the TWS Java API?

OK! Now that you are familiar with TWS and what it can do, we can move on to the amazing
API. If you actually read the last chapter, you might be thinking to yourself "Why would I want
to use an API when TWS seems to do everything." Or you could be thinking "Hmmmm, I
wonder if TWS can... fill in the blank?" OK, if you're asking the first question, I'll explain why
you might need the API, and if you're asking the second, it's actually the API that can fill in the
blank.

TWS has the capability to do tons of different things, but it does them in a certain way and
displays results in a certain way. It's likely that our development team, as fantastic as they
are, hasn't yet exhausted the number of features and way of implementing them that all of
you collectively can devise. So it's very likely that you, with your unique way of thinking, will
be or have been inspired by the power of TWS to say something like "Holy moly, I can't
believe I can really do all of this with TWS! Now if I could only just (fill in the blank),my life
would be complete!"

That's where the API comes in. Now, you can fill in the blank! It's going to take a little work to
get there, but once you see how cool it is to be able to access functionality from one
application to another, you'll be hooked.

TWS and the API

In addition to allowing you pretty much free reign to create new things and piece together
existing things in new ways, the API is also a great way to automate your tasks. You use the
API to harness the power behind TWS - in different ways.

Here's an analogy that might help you understand the relationship between TWS and the API.
Start by imagining TWS as a book (since TWS is constantly being enhanced, our analogy
imagines a static snapshot of TWS at a specific point in time). It's the reference book you were
looking for, filled with interesting and useful information, a book with a beginning, middle and
end, which follows a certain train of logic. You could skip certain chapters, read Chapter 10
first and Chapter 2 last, but it's still a book. Now imagine, in comparison, that the API is the
word processing program in which the book was created with the text of the book right there.
This allows you access to everything in the book, and most importantly, it lets you continually
change and update material, and automate any tasks that you'd have to perform manually
using just a book, like finding an index reference or going to a specific page from the table of
contents.

The API works in conjunction with TWS and with the processing functions that run behind
TWS, including IB's SmartRouting, high-speed order transmission and execution, support for
over 40 orders types, etc. TWS accesses this functionality in a certain way, and you can design
your API to take advantage of it in other ways.
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Available API Technologies

IB provides a suite of custom APIs in multiple programming languages, all to the same end.
These include Java, C++, Active X for Visual Basic and .NET, and DDE for Excel (Visual Basic
for Applications, of VBA). This book focuses specifically on just one, the Java version. Why
would you use Java over the other API technologies? The main reason might be that you are a
Java expert. If you don't know Java or any other programming language, you should take a
look at the Excel/DDE API, which has a much smaller learning curve. But if you know Java,
this platform offers more flexibility than the DDE for Excel, is supported on Windows, MAC,
and Unix/Linux (the DDE is only supported in Windows), and provides very high performance.

For more information about our APIs, see the Application
Programming Interfaces page on our web site.

An Example

It's always easier to understand something when you have a real life example to contemplate.
What follows is a simple situation in which the API could be used to create a custom result.

TWS provides an optional field that shows you your position-specific P&L for the day as either
a percentage or an absolute value. Suppose you want to modify your position based on your
P&L value? At this writing, the only way to do this would be to watch the market data line to
see if the P&L changed, and then manually create and transmit an order, but only if you
happened to catch the value at the right point. Hmmmmm, I don't think so! Now, enter the
API! You can instruct the API to automatically trigger an order with specific parameters (such
as limit price and quantity) when the P&L hits a certain point. Now that's power! Another nice
benefit of the API is that it gives you the ability to use the data in TWS in different ways. We
know that TWS provides an extensive Account Information window that's chock-full of
everything you'll ever want to know about your account status. The thing is, it's only displayed
in a TWS window, like this:
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Lovely though it is, what if you wanted to do something else with this information? What if you
want it reflected in some kind of banking spreadsheet where you log information for all
accounts that you own, including your checking account, Interactive Brokers' account, 401K,
ROIs, etc? Again - enter the API!

You can instruct the API to get any specific account information and put it wherever it belongs
in a spreadsheet. The information is linked to TWS, so it's easy to keep the information
updated by simply linking to a running version of TWS. With a little experimenting, and some
help from the API Reference Guide and the TWS Users' Guide, you'll be slinging data like a
short-order API chef in no time!

There are a few other things you must do before you can start working with the TWS Java API.
The next chapter gets you geared up and ready to go.
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Although the API provides great flexibility in implementing your automated trading ideas, all of
its functionality runs through TWS. This means that you must have a TWS account with IB,
and that you must have your TWS running in order for the API to work. This section takes you

through the minor prep work you will need to complete, step by step.
Here's what you'll find in this section:

e Chapter 3 - Download the Java JDK and IDE
e Chapter 4- Download the API Software
e Chapter 5 - Connect to the Java Test Client

We want to tell you again that this book focuses on the TWS side of
the Java API - we don't really help you to learn Java. Unless you
are a fairly proficient Java programmer, or at least a very confident
and bold beginner, this may be more than you want to take on. We
suggest you start with a beginner's Java programming book, and
come back to us when you're comfortable with Java.
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Chapter 3 - Download the Java JDK and IDE

OK, well we've already said that you need to know Java before you can successfully implement
your own TWS Java API application, and there's a good chance you already have the Java
tools you'll need downloaded and installed. But in case you don't, we'll quickly walk you
through what you need:

e The Java development kit (JDK)

e An integrated development environment (IDE).

We like the J2SE Development Kit and NetBeans IDE Bundle that's available (free!) from the
Sun website. We're not including any version numbers of these Sun Java products, as they'll
likely be different by the time you read this. You can use any IDE you're comfortable with.

In this book we use NetBeans as the IDE of choice, so if you're using
another IDE you'll have to reinterpret our instructions to fit your
development environment. If you're using NetBeans and aren't totally
familiar with it, we recommend browsing through the Quick Start or
the tutorial, both of which are available on the Help menu.

Anyway, I know we're not giving you too much here, but we are assuming you have enough
savvy to find this stuff, download it, and install it. This is a tough line for us to walk, because
we're really focusing on the TWS Java API for beginners, not on Java for beginners. If you're
having trouble at this point, you should probably start with the TWS DDE for Excel API to get
your feet wet!

Once you have these pieces downloaded and installed, you can go to the IB website and
download the TWS API software.
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Chapter 4- Download the API Software

Next, you need to download the API software from the IB website.
Step 1: Download the API software.

This step takes you out to the IB website at
http://individuals.interactivebrokers.com/en/p.php?f=programlInterface@p=a&ib_entity=lic.
The menus are along the top of the homepage. Hold your mouse pointer over the Trading
menu, then click API Solutions.
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On the API Solutions page, click the IB API button on the left side of the page.

APl Solutions
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This displays the IB API page which shows a table with links to software downloads that are
compatible with Windows, MAC or Unix platforms. When available, there will also be a

Windows Beta version of the software. Look across the top of the table and find the OS you
need.

IB API

Software  Conmnectivity  Getting Started Guides  Reference Guide  Release Mobtes  OCC Option Symbology

Frogram traders may build their omn sdd-on spplicatiens in Excel (using DDE or Actived), Ce+, Posix Ce+, Java, and Visual Basic with our proprstary T8
Applicaton Program Intarfage (API), which requires conngclivity i ether the TWS or the 18 Gatesmay. 'We encourage AP] users to tost their AP] components
with their PaperTrader or the TWS Demo System before actually implementing any new AP systems.

Werskomn AFI9E] A be=ln 264 AR BEY AP bt D B4
Spociel Hotes  Includes th Cos Socked, Javn Sochnl, DE, Actios X

APt andl sampk P 5 Inclhudas tha Jarvs Socket AP, Poste C++ Socked AR and sampls cods for sach
Suppart

1 R farene Chin or B Discussion Forem

A5 8 reminder, The use of the 1B AP as & means of disseminating imormation, INChedng market dets or any other koensed or copyrighted informestion, (o thind parties or ron-registered B
Gustomens i Hictly probibled wilioul prie wrilten sgpnival of inferaciie Brokers

For this book, we assume that you are using Windows. If you're

using a different operating system (Mac, Unix), be sure to adjust
the instructions accordingly!

In the Windows column, click Download Latest Version. This opens a File Download box, where
you can decide whether to save the installation file, or open it. We recommend you choose
Save and then select a place where you can easily find it, like your desktop (you choose the
path in the Save in field at the top of the Save As box that opens up). Once you've selected a
good place to put it, click the Save button. It takes seconds to download the executable file.
Note that the API installation file is named for the API version; for example, InstallAX_960.

We'll usually be stressing just the opposite, but at this point, you

need to make sure TWS is not running. If it is, you won't be able to
install the API software.
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Step 2: Install the API software.

Next, go to the place where you saved the file (for example, your desktop or some other
location on your computer), and double-click the API software installation file icon. This starts
the installation wizard, a simple process that displays a series of dialogs with questions that
you must answer.

w
} Remember where the installation wizard installs the application. You'll
need this information later when you open the API application in Excel.

x|

Wi die: o vty b patall Tl Inbeogakaliy Comguonenity

Prozy tan hasd o |z- B, B refalabon o B B ack.
a3 poerder e roitilafeon rlossaon

Once you have completed the installation wizard, the sample application installs, and you're
ready to open the Java Test Client, connect to TWS, and get started using the Java API sample
application!
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Chapter 5 - Connect to the Java Test Client

OK, you've got all the pieces in place. Now that we're done with the prep work, it's time to get
down to the fun stuff.

Although the API provides great flexibility in implementing your automated trading ideas, all of
its functionality runs through TWS. This means that you must have a TWS account with IB,
and you must have TWS running in order for the API to work. This section describes how to
enable TWS to connect to the Java API. Note that if you don't have an account with IB, you
can use the Demo TWS system to check things out.. If you DO have an account, we
recommend opening a linked PaperTrader test account, which simulates the TWS trading
environment, and gives you $100,000 in phantom cash to play with.

Enabling TWS to support the API is probably the simplest step you'll encounter in this book.
It's probably more difficult to actually remember to log into TWS before you run the API!

Step 1: Log into TWS.

OK, log into TWS, or run the Demo available on the Demo tab of the Trader Workstation page
on our website.

Now look up at the top of the trading window, and you'll see the menu bar. Click the Edit
menu, and then click Global Configuration. In the Configuration window, click API in the left
pane, then click Settings, which reveals several options on the right side of the window. Check
the Enable ActiveX and Socket Clients check box and click OK.

Step 2: Set Up the Java Test Client.

Now, open NetBeans and click New Project. This starts the project wizard. In the Projects
area, select Java Application and click Next. You'll see a screen like the one below.

W New Java Application

Steps mame and Location
1. Choose Project Frogact Name: Sample lavaCode
2. Mame and Location

Project Location: | Cz)JavasPl

Project Fokder: oo JavanPTiSampledavaCods

[[] s Dvechicabed Folder For Storing Libraries

[] Set as Main Project

Enter a project name and project location. Uncheck the box for Create Main Class and click
Finish.
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Now right-click your new SampleJavaCode project from the Projects list and select Properties.
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In the Source Package Folders area, click Add Folder and navigate to the directory where you

installed the API sample program. Add two folders: the com folder and the TestJavaClient
folder. Then click OK.

® Project Properties - SamplelavaCode

Categories:

o Sources Project Folder: |2\ LavaAPT|5 ample LavaCode
@ Libraries
& o puld Source Package Folders:
@ Compilirg Label
> Packaging : M. |CH\IB_APT_9_&0Y1awa)oom

@ Dupoumenting : C:UIB_APL 9601 )awa|Test lavaChent

@ ‘Web Start

Tesk Package Foldars:
Pacae Fode el
besk |Test Padkages |
SarcfoanyFormat: (5 .
Encoding: LUTF-3 W

[ ox ][ commsd |[ Hep |

Step 3: Run the Java Test Client.

Now it's time to run the application. Press F6 to run. When the system prompts you to select
TestJavaClient.Main as the main class, click OK (recall that earlier, you had to uncheck the
Create Main Class box when you first set up the project; now is when you assign the main
class). And of course, click OK again.
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Now press F6 to run again. You're looking at the java test client, and you should see
something like this thing below:

aEE

Connect
Disconnect

Market and Historical Data

Req Mkt Data
Cancel Mkt Data
Req Mkt Depth
Caticel Mkt Depth
Historical Data
Cancel Hist. Data
Ret Real Time Bars
Cancel Real Time Bars
Market Scanner
Req Current Time
Calculate implied Yolatility
Cancel Cale linpl Violatility
Calculate Option Price
Cancel Calc Opt Price

TWS Server Responses

Wiat if
Place Order
Cancel Order
Exercise Options
Extanded

Req Contract Data
i?leq Gpeil Orders
Req All Open Orders
Rej Auto Open Orders
Redq Acct Data
Req Executions
Req News Bulletins
Server Logging
Reg) Accournts
Financial Achisor

Errors and Messanes

Clear
Close

Here you are. What now? Part II focuses on performing the trading tasks defined by the action
buttons in the sample client. We'll take a quick, general look at what's going on behind the
GUI. Then we'll walk through the basics of the TWS API, in the order defined by the buttons in

the Java Test Client layout, pictures above.

The TWS API does not have to be written as a GUI program, but to
- L completely understand how the Java Test Client works, you should
- J have some general understanding of Java Swing. We recommend
taking a look at The Swing Tutorial on java.sun.com.
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You've completed the prep work, and you have the Java Test Client up and running. This
section of the book starts with a description of the basic framework of the Java Test Client,
then reviews the TWS Java API methods associated with each trading task.

In the following chapters, we'll show you the methods and parameters behind this sample
application, and how they call the methods and parameters in the TWS Java API.

Here's what you'll find in this section:

Chapter 6 - Connect the Java Test Client to TWS
Chapter 7: Requesting and Canceling Market Data

Chapter 8 - Requesting and Canceling Market Depth

Chapter 9 - Requesting and Canceling Historical Data

Chapter 10 - Requesting and Canceling Real Time Bars

Chapter 11 - Subscribing to and Canceling Market Scanner Subscriptions

Chapter 12: Requesting Contract Data

Using the Java Test Client is a good way to practice locating and using the reference
information in the API Reference Guide. With the sample program, you can compare the data
in the sample message with the method parameters in the API Reference Guide.
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Chapter 6 - Connect the Java Test Client to
TWS

This chapter describes the basic framework of the Java Test Client and what happens when
you connect and disconnect to a running instance of TWS.

Java Test Client Basic Framework

Let's take a look at the basic framework of the Java Test Client and the Java API. Here's the
Java Test Client when you first run it:

EEX

Connect
Disconnect

Market and Historical Data

Red Mkt Data
Cancel Mkt Data
Req Mkt Depth
Cancel Mkt Depth
Historical Data
Cancel Hist. Data
Req Real Time Bars
Cancel Real Time Bars
Market Scanner
TWS Server Responses Req Current Time
Calculate implied Volatility
Cancel Calc lmpl Yolatiliy
Calculate Option Price
Cancel Calc Opt Price

What If
Place Order
Cancel Order

Exercise Options
Extended

Req Contract Data
Errors and Messages Req Open Orders
Reiq All Open Orders
Req Auto Open Orders
Req Acct Data
Req Executions.
Req Hews Bulletins
Server Logging
Req Accounts
Financial Athasor

Clear
Close

The black text panels and the buttons that you see in the Java Test client are defined in the
SampleFrame.java class, which is described on the next page.
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SampleFrame.java
Here is a simplified class diagram that shows how SampleFrame.java in the Java Test Client

uses our TWS Java API.

AnyWrapper

EWrapper

Fa
I
I
I

SampleFrame

* see Appendix Dfor more details
about SampleFrame

L

EReader

EClientSocket

<

T
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The most important things to remember here are that the SampleFrame.java class
implements the EWrapper interface, which is the part of our TWS Java API that defines the

methods that receive messages from TWS, and calls the methods in EClientSocket, which
are used to send messages to TWS.

Throughout this book, we've included links to related help topics in
the online API Reference Guide. So if you see a link, feel free to

click it if you want to learn more about a particular class or method
in our TWS Java API

Class definition of SampleFrame.java

class SampleFrame extends JFrame implements EWrapper |

The SampleFrame.java class is where we attach an EClientSocket. The EClientSocket class is
used to send messages to TWS. We will call methods such as eConnect(), reqMarketData(),
etc. on the EClientSocket object. In the example below, we are passing this object to the

constructor of EclientSocket - that is, the current instance of the SampleFrame class (which is
an instance of EWrapper).

EClientSocket constructor

| EClientSocket m_client = new EClientSocket (this) ; |

What Happens When I Click the Connect Button?

The SampleFrame.java class also contains the createButtonPanel() method, which is where
all the buttons on the Java Test client are defined.

| Connect |

|Q The SampleFrame class and the createButtonPanel() method are
unique to the sample application; they are not part of the TWS Java
Q} API and therefore are not documented in the API Reference Guide.

createButtonPanel() method

private JPanel createButtonPanel () {
JPanel buttonPanel = new JPanel( new GridLayout( 0, 1) );
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Each button in the Java Test Client is really just a facade - a front for an ActionListener, which
defines the method to be called when the button is clicked. The ActionListener for the
Connect button is shown below.

ActionListener for the Connect button in createButtonPanel()

JButton butConnect = new JButton( "Connect") ;
butConnect.addActionlListener ( new ActionListener () {
public void actionPerformed( ActionEvent e) {
onConnect () ;
}
1)

So, when you click the Connect button, the onConnect() method of the SampleFrame class
executes. A ConnectDIg object, an extension of Jdialog, is instantiated. When the
setVisible(true) method is called, the dialog is displayed.

P Adilress (leave blank Tor local host)

Frort

T495
Client ID
0

Cancel

Here is what the complete onConnect() method looks like.

onConnect() method

void onConnect() {
m_bIsFAAccount = false;
// get connection parameters
ConnectDlg dlg = new ConnectDlg(this) ;
dlg.setVisible (true) ;
if( 'dlg.m rc) {
return;

}

// connect to TWS
m_disconnectInProgress = false;

m _client.eConnect( dlg.m retIpAddress, dlg.m retPort,
dlg.m retClientId);

if (m_client.isConnected()) {

m_TWS.add ("Connected to Tws server version " +
m_client.serverVersion() + " at " +
m_client.TwsConnectionTime()) ;

Getting Started with the TWS Java API 35



Market Data
Chapter 6 - Connect the Java Test Client to TWS

And then you can enter the IP Address, Port and Client Id values in the input fields of the
dialog. When you click the OK button (which has its own ActionListener defined in the
ConnectDlIg class), the onOk() method is executed.

The input values are retrieved and stored in the ConnectDlg object. A return code is set to true
indicating success and the dialog is closed by calling the setVisible(false) method. In the user
interface, a confirmation dialog is displayed.

Simulated Trading - Interactive Brokers T... !I

? Acceptincoming connection attempl?

Ves Mo

Control is now passed back to the onConnect() method in the SampleFrame. The return code
was true, so processing continues. As shown in the following code, which is a portion of the
onConnect() method, we make a call to the eConnect() method of the EClientSocket
using the attributes of the ConnectDIg object as the parameters for IP Address, Port and Client
Id. We can then check if the connection was successful by calling the isConnected() method.

In the code below, we add a message to the m_TWS object, which is an extension of the
JPanel class. The end result is the message Connected to Tws server version... which displays
in the TWS Server Responses panel of the Java Test Client.

Connecting to TWS in the onConnect() method

m _client.eConnect( dlg.m retIpAddress, dlg.m retPort,
dlg.m retClientId);
if (m_client.isConnected()) {
m_TWS.add ("Connected to Tws server version " +
m _client.serverVersion() + " at " +
m_client.TwsConnectionTime()) ;

If the connection is successful, a message is displayed in the TWS Server Responses panel of
the Java Test Client as shown in the following figure.

TWS Server Responses ]

wer version 35 al 20070831 10:16:53 EST
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Disconnecting from a Running Instance of TWS

| Disconnect |

When you click the Disconnect button, the ActionListener in SampleFrame.java calls the
onDisconnect() method (also in SampleFrame.java), which in turn calls the eDisconnect()

method in the Java API EClientSocket object.

ActionListener for the Disconnect button (defined in createButtonPanel() method)

JButton butDisconnect = new JButton( "Disconnect") ;
butDisconnect.addActionlListener ( new ActionListener () {
public void actionPerformed( ActionEvent e) {
onDisconnect () ;

}

})

Disconnecting from TWS in the onDisconnect() method of SampleFrame.java

m_disconnectInProgress = true;
m client.eDisconnect() ;

}

OK, got all of that? Great! Now let's move on, and see what happens when you use the market
data buttons.
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Chapter 7: Requesting and Canceling Market
Data

This chapter describes how the Java Test Client requests and cancels market data. When you

click one of the market data buttons, the Sample dialog appears.

u Samiple
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Aarx Price | Linderhang Prica
Good Afer i
Good Till ste

Harket Depth
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Genevic Tick Tags

L Snapshot
Options Exnsicise
Acthan {1 &P )
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Override (0 or 1)
Hiztogical Data Query
[Enl Dt Timee
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Rar Sine Setting (110 11)
Wt 1o Show
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100,101 104,105 108,007 165 321 225 233 236 158

132100 GMT

Daita Heutral

Cantcel

This is the orderDIg object, an extension of Jdialog, that is instantiated when one of the
methods in the ActionListeners executes.
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What Happens When I Click the Req Mkt Data Button?

Once you connect to TWS using the Java Test Client, you get market data by clicking the
button, entering an underlying and some other information, and clicking OK. But what are you
really doing? Each time you click a button in the sample client, an ActionListener with a
defined method does its thing.

; Req Mkt Data |

When you click the Req Mkt Data button, the attached ActionListener (shown below) "listens"
to your request and puts the appropriate method, onReqMktData(), into "action!"

ActionListener for the Req Mkt Data button in createButtonPanel()

JButton butMktData = new JButton ( "Req Mkt Data") ;
butMktData.addActionListener ( new ActionListener () {
public void actionPerformed ( ActionEvent e) {

onRegMktData () ;

Next, the method defined in the ActionListener, onReqMktData(), opens the Sample dialog
(i.e.instantiating the orderDIg object) so that you can fill in market data fields.

onReqMktData() method in SampleFrame.java

void onRegMktData () ({
// run m orderDlg
m_orderDlg.show() ;
if( 'm orderDlg.m rc ) {
return;

// req mkt data
m_client.regMktData( m orderDlg.m id, m orderDlg.m contract,
m_orderDlg.m genericTicks, m_orderDlg.m snapshotMktData) ;

Remember that the SampleFrame.java class is where we attach an EclientSocket, which is the
object used to send messages to TWS.

When you click OK, the reqMkt.Data() method sends your market data request to TWS and,
if everything you entered is valid, the data you requested is returned by way of the
tickPrice(), tickSize(), tickGeneric(), tickOptionComputation(), tickString() and
tickEFP() methods.

When you use the EClientSocket object to send a message to TWS via a specific method

(regMktData()), you'll receive data back from TWS via a socket with implementations of
specific methods (tickPrice(), tickSize(), etc.).
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The methods called by the ActionListener are unique to the sample
application; they are not part of the TWS Java API and therefore
are not documented in the API Reference Guide.

The Sample Dialog

A sample dialog appears, divided into seven different areas of information. Each of these areas
relates to a method parameter.
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Massape bk

W b

Caontiact info

Ciontract b

Symibol 0G0

Securmy Type STk

iy

Srika 0

PaCal

Option Eultiplier
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Paimaary Exchange BLAND

Currency S0

Lo al Syrnbsol

Inchue Expired 0

Soc id Type

Sec d

Order Info

Mecticn B

Total Ovdor Size 10

Order Type LMT

Lt Price | Option Price | Volstilty 40

Azt Price / Unshorhying Price 0

Good After Time

Good Till Date

Barket Depth

Humiber of Fvwers T

Market Data

Genetic Tick Tags 100,101,104 105 106,107 165,221 225 233 218 158
HnapEhol

Options Ee cise

Action (1 or 2) 1

Humber of Contracis 1

Orvearide {0 or 1) 0

Ml odpcal Diala Cuiry

Enel Date Time 20110309 13.21:00 GMT Note that this same dialog is

Duration UL displayed for many of the

oy action buttons on the list. You
Ragelar Trading Howrs (1or ) |1 need to know which
Date Fomat Style (100 2) ! methods/parameters

[T rerrumrar | I erwrpe— | Ererrre—— | T — (represented by fields in the
Sample box) need data for

i tu each specific request.
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The reqMktData() Method

Let's find out which parameters to use for requesting market data. The Class EClientSocket
reqMktData() method looks like this:

void regMktData (int tickerId, Contract contract, String
genericTicklist, boolean snapshot)

Parameter Description

tickerId The ticker id. Must be a unique value. When the market data
returns, it will be identified by this tag. This is also used when
canceling the market data.

contract This class contains attributes used to describe the contract.
genericTicklist A comma delimited list of generic tick types.
shapshot Check to return a single snapshot of market data and have the

market data subscription cancel. Do not enter any
genericTicklist values if you use snapshot.

This table is for illustrative purposes only and is not intended to portray valid API documentation.

As you can see from the table above, this method has four parameters, the first three of which
correspond to the fields in the Order dialog that you fill in.

Now let's take a look at the sample entry box you got when you clicked the Req Mkt Data
button and see how and where the two relate.
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The circled sections in the picture above (Message ID, Contract Info and Market Data)
correspond to the parameters in the reqMktData() method (tickerID, contract,
genericTickList, and snapshot). The contract class contains the parameters that correspond to
the fields in the Message Id and Contract Info sections of the Sample dialog. You can ignore
the other fields in the Sample dialog right now, because they represent parameters from

different methods. Don't worry, we'll be revisiting them very soon!

v The Symbol, Security Type, Exchange and Currency values are required
} for all instrument types. If your security type is STK, the values to the left
are all you need. But if you're looking for the latest price on a Jan08 27.5
call, you need to give the method a bit more than that. I mean, it's really
cool and can do a lot of things, but it can't read minds! The moral: be sure you
include values in the appropriate fields based on what return values you want

to get.
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Once you have these parameters filled out to your satisfaction and click OK, you're basically
sending a message to TWS asking to see market data for the specific contract. TWS will
receive this message and reply with your requested market data. Without changing anything,

let's use the data already in the sample app just to see what the response from TWS looks
like. If you're ready, click OK.

TWS returns the market data values as shown in the screen below:

" Sample g@@

Market and Historical Data
5;14;1299678040125;34¢ 1744681 false Conoart
Disconnect

1= 1299678043 Req Mkt Data
Cancel Mkt Data
Req Mit Depth
Cancel Mkt Depth
Historical Data
Cancel Hist. Data
Retq Real Time Bars
Cancel Real Time Bars
Karket Scanner
Req Current Time
ws server version 52 at 20110300 08:40:16 ES Calcuiate knplied \olabilty
ur 10 1 Cancel Calc Impl Volatility
el Calculate Option Price
Cancel Calc Opt Price

What Iif
Place Order
Cancel Order
Exercise Options

Extended
Req Contract Data
Errors and Messanes Req Open Orders
1404 | Market oz Y E— Req All Open Orders
112104 | Market data farm co o K Rixg) Ao Open Orders
1] 2106 | HMDA 2 clion is suhimids2 Req Acct Data

_Req Executions
Req Newrs Bulletins
Server Logging
Req Accounts
Financial Acvisor

Clear
Close

Note that the id=1 corresponds directly to the Message ID of "1" in the Sample dialog.
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EWrapper Methods that Return Market Data
These methods in the EWrapper interface return the following data:

tickPrice()

void tickPrice(int tickerId, int field, double price, int
canAutoExecute)

tickSize()

| void tickSize (int tickerId, int field, int size)

tickOptionComputation()

void tickOptionComputation(int tickerId, int field, double
impliedVol, double delta, double modelPrice, double pvDividend)

tickGeneric()

| void tickGeneric(int tickerId, int tickType, double value) |

tickString()

| void tickString(int tickerId, int tickType, String wvalue) |

tickEFP()

void tickEFP (int tickerId, int tickType, double basisPoints, String
formattedBasisPoints, double impliedFuture, int holdDays, String
futureExpiry, double dividendImpact, double dividendsToExpiry)

These methods are described in the Java EWrapper Methods section of the API Reference
Guide.
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Getting a Snapshot of Market Data

Another way to get market data from TWS to the Java Test Client is to get a snapshot of
market data. A market data snapshot gives you all the market data in which you are
interested for a contract for a single moment in time. What this means is that instead of
watching the requested market data continuously scroll by in the Market and Historical Data
text panel of the Java Test Client, you get a single "snapshot" of the data. This frees you from
having to keep up with the scrolling data and having to cancel the market data request when
you are finished.

To get snapshot market data, simply click the Req Mkt Data button, then fill in the
appropriate fields in the Sample dialog, and finally check the Snapshot check box and click
OK.

Snapshot is a parameter of the reqMktData() EClientSocket method.

Canceling Market Data

| Cancel Mkt Data |

When you click the Cancel Mkt Data button, the attached ActionListener calls the
onCancelMktData() method.

ActionListener for the Cancel Mkt Data button in createButtonPanel()

JButton butCancelMktData = new JButton ( "Cancel Mkt Data");
butMktData.addActionListener ( new ActionListener () {
public void actionPerformed ( ActionEvent e) {
onCancelMktData() ;

The onCancelMktData() method in turn calls the EClientSocket cancelMktData() method,
and market data for the specified id is canceled:

onCancelMktData() Method in SampleFrame.java

void onCancelMktData () {
// run m orderDlg
m_orderDlg.show() ;
if( 'm orderDlg.m rc ) {
return;
// cancel market data
m_client.cancelMktData( m_orderDlg.m id );

}
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Chapter 8 - Requesting and Canceling Market
Depth

This chapter discusses the methods for requesting and canceling market depth in the Java
Test Client. We'll show you the methods and parameters behind the sample application and
how they call the methods in the TWS Java API.

For requesting market depth, you need to use the highlighted fields in the Order Dialog as
shown here:
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