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DISCLAIMER

THIS IB-MATLAB SOFTWARE IS PROVIDEDHAS 1S0, WITHOUT WARRANTY OF
ANY KIND, EXPRESSED OR IMPLIED|NCLUDING BUT NOT LIMITED TO, THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND/OR NONINFRINGEMENT.

THIS SOFTWAREIS NOT OFFICIALLY APPROVEDOR ENDORSEDBY ANY
REGULATORY, GOVERNINGOR COMMERCIALBODY, INCLUDING SEC FINRA,
MATHWORKS AND/OR INTERACTIVE BROKERS

MUCH EFFORT WAS INVESTED TO ENSURE THE@RRECTNESS, ACCURACY
AND USEFULNESS OF THE INFORMATION PRESENTED IN THIS DOCUMENT

AND THE SOFTWARE HOWEVER, THERE IS BITHERA GUARANTEE THAT THE
INFORMATION IS COMPLETE OR ERROKREE NOR THAT IT MEETS THE
USEROGS NHEAJIHOR AND COPYRIGHT HOLDERS TAKEABSOLUTELY

NO RESPONSIBILITY FOR POSSIBLE CONSEQUENCES DUE TO THIS DOCUMENT
ORUSE OF THE SOFTWARE.

THE FUNCTIONALITY OF THE SOFTWARE DEPENDSIN PART, ON THE
FUNCTIONALITY OF OTHER SOFTWARE ,HARDWARE, SYSTEMS AND SERVIES
BEYOND OUR CONTROLSUCHEXTERNAL COMPONENTSMAY CHANGE OR
STOP TO FUNCTIONAT ANY TIME, WITHOUT PRIOR NOTICE AND WITHOUT
OUR CONTROL. THEREF®BE, THERECAN BE NO ASSURANCETHAT THE
SOFTWARE WOULD WORKAS EXPECTEDOR AT ALL, AT ANY GIVEN TIME.

IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERBE LIABLE FOR
ANY CLAIM, DAMAGES, LOSS,0OR OTHER LIABILITY, WHETHER IN ACTION OF
CONTRACT OROTHERWISE, ARISING FROM, OUT OFOR IN CONNECTION WITH
THE SOFTWARE OR THE USE ORTHER DEALINGS IN THE SOFTWARE
REGARDLESS OF FORM OF CLAIM OR WHETHER THE AUTHORS WERE
ADVISED OF SUCH LIABILITIES.

WHEN USING THIS DOCUMENT AND SOFTWAREUSERS MUST VERIFY THE
BEHAVIOR CAREFULLY ON THEIR SYSTEM BEFORE USING THE SAME
FUNCTIONALITY FOR LIVE TRADES. USERS SHOULD EITHER USE THIS
DOCUMENT AND SOFTWAREAT THEIR OWN RISK, OR NOT AT ALL.

ALL TRADING SYMBOLS AND TRADING ORDERS DSPLAYED IN THE
DOCUMENTATION ARE FQR ILLUSTRATIVE PURPGSES ONLY AND ARE NOT
INTENDED TO PORTRAYA TRADING RECOMMENDATION.
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1 Introduction

Interactive Brokers (B, www.interactivebrokers.cojm provides brokerage and

financial datafeed servicesIB customers can use its services using specialized
applications (s&¢ a |l Iclendso )i t hat can be installed on th
client applications provide a userterface that enables the user to view portfolio and

market information, as well as to issmadeorders to the IB server. The most widely

used IB client applidion is TWS {Trader Work Statioy®

In addition to TWS, IB provides other means of communicating with its server. A
lightweight client application calletB Gatewayis installed together with TW3B
Gatewayhas ndaancy GUI like TWS but provides exactillye same API functionality

as TWSwhile usingfewersystem resources and running more efficiehtly.

IB also publishes an interfacégplication Programming Interfageor API) that
enables user applications to connect to the IB server using one of m$ clie
applications ¢ither IB Gateway or TWS). This API enalsleiser trading models to
interact with I1B: sendrade orders,aceivemarket and prtfolio information, process
execution and tick events etc.

IB provides its API forthree target platforms: Windes, Mac and Linux (Mac and
Linux actually use the same API installatidn)lhe APl has several variants,
including C++, Java, DDE, and ActiveX (DDE and ActiveX only on Windows).

Matlab is a programming development platform that is wideskyd in the finanal
sector. Matlab enables usen quickly analyzedata, display results in graphs or
interactive user interfaces, and to develop automated;agminated and decision
support trading models.

Unfortunately, IB does not provide an official Matlab APl ceatorWh i | e | Bds Java
connectorcan be used directly in Matlab, setting up the event callbacks and data
conversions between Matlab and the connectdefmitely not easyYou need to be

familiar with both MatlakandJava, at least to some degree.

This is the role ofIB-Matlab (http://UndocumentedMatlab.comABatlab). IB-

Matlab u s e s JavaBF $0 connect Matlab to IB, providing a seamless interface

within Matlab to the entire set of Java API ftiooality Us er s can activate |
usingsimple Matlab commands, without any need to know Java.

J a v a 0-platform oosnpatibility means that exactly the sdBeMatlab code runs
on all platforms supported by IB and Matlab, relyjnwWindows (both 32 an@4 bif),
Mac and Linux/Unix.

! http://www.interactivebrokers.com/en/software/tws/twsquithettusersquidebook/getstarted/intro_to_get_started.htm
2 http://www.interactivebrokers.com/en/software/api/apiguide/api/run_the_api_thriteglib_gateway.htm
® http://www.interactivebrokers.com/en/software/ibapi.php



http://www.interactivebrokers.com/
http://undocumentedmatlab.com/IB-Matlab
http://www.interactivebrokers.com/en/software/tws/twsguide.htm#usersguidebook/getstarted/intro_to_get_started.htm
http://www.interactivebrokers.com/en/software/tws/twsguide.htm#usersguidebook/getstarted/intro_to_get_started.htm
http://www.interactivebrokers.com/en/software/api/apiguide/api/run_the_api_through_the_ib_gateway.htm
http://www.interactivebrokers.com/en/software/api/apiguide/api/run_the_api_through_the_ib_gateway.htm
http://www.interactivebrokers.com/en/software/ibapi.php
http://www.interactivebrokers.com/en/software/ibapi.php
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IB-Matlab consists ofwo partsthat provide different ways of interacting with:IB

1. A Java packagdBMatlab.jar) that connects tthe TWS/Gateway and
provides full access B & Java API functionality. Matlab users caewa
special connector object in Matlab to invoke the Java API functions directly
from within Matlab.

2. A Matlabwrapper(IBMatlab.p) that provids the most ofterused API
functionalityin an easyto-use Matlab functionThis wrapper is a pure Matlab
implementation thaprovidesaccesd B thast important functionalities
without needing to know anything about Javahe underlying connector

Active trading actions (buy, sell, shodlose, modify, cancel, exercise, lapsad
query actions (market, streargiquotes, open orders, historical, account and portfolio
data)can be initiated wittsimple ondine Matlab codehat usethe Matlab wrapper
(IBMatlab.p). Additional trading features (the full range ofdB  JARl)vcan be
accessed usirthe connector gbctthat is provied byIB-Matlab.

Users can easily attach Matlab code (callbacks) to IB ev&hts. enables special
operations (e.g., adding an entry in an Excel file, sending an email or SMS) whenever
an order execuggor a specified price is reachédr example

Professional eviews of IB-Matlab were publishedin 2017 and 2012 in the
Automatedlradermagazineand can belownloagdfrom IB-Matlabd s pageb

This document explains how to install and uBeMatlab. Depending on the date
that you hawe installedIB-Matlab, your version may be missingome features
discussed in this documentVhenever you renewour annual license you will
receivethe latestB-Matlab version includingall the functionality detailed here

4 http://www.automatedtrader.net/articles/softwaegiew/84091/thevirtue-of-simplicity
® http://www.automatedtrader.net/articles/softweseiew/107768/mashup
¢ http://Jundocumentedmatlab.com/files/Matlab_Review.pdfhttp://undocumentedmatlab.com/files/Matlab_Review?2.pdf



http://www.automatedtrader.net/articles/software-review/84091/the-virtue-of-simplicity
http://www.automatedtrader.net/articles/software-review/84091/the-virtue-of-simplicity
http://www.automatedtrader.net/articles/software-review/107768/mashup
http://www.automatedtrader.net/articles/software-review/107768/mashup
http://undocumentedmatlab.com/files/IB-Matlab_Review.pdf
http://undocumentedmatlab.com/files/IB-Matlab_Review.pdf
http://undocumentedmatlab.com/files/IB-Matlab_Review2.pdf
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2 Installation and licensing

IB-Matlab requires the following in order to run:

1.

2.
3.

An active account at IB

IB-Matlab wi | | al so wor k wi t h | Bi6 siIot De mo
recommendedit is limited in comparisonwith the functionalities of dive
account.To properlytestIB-Matlab, we recommendusing thepapertrade
(simulated tradingaccount thayou getwhen youopen anB account Paper

trade accoustresemble live accountmore closelythanthe Demo account.

An installation of TWS and/or the IB Gatewaynormallyinstalled togethr)

An installation of Matlab 7.1 (R14 SP3) or a newer release

If you have an earlier release of Matlab, some API functionalay still be
availableon your system. Contact Yaal{many@gmail.comfor details.

The installation procedure f&B -Matlab is as follows:

1.

Ensure that you have read and accepted the license agreement. This is required
even for the trial version ofB-Matlab. If you do not accept the license
agreement then you cannot uBeMatlab.

Place helB-Matlab files (esp.IBMatlab.jar, IBMatlab.p, andIBMatlab.m) in
a dedicated folder (for exampl€:\IB-Matlab\). Do notplace the files in one
of Matlabds installation folders

Add the newlB-Matlab folder to your Matlalpath using the path tool (the
MatlabD e s k ttomlptrip<lick HOME / ENVIRONMENT /Set pat hé and
save). The folder needs to be in your Matlab path whenever ydB&atlab.

Type the following in your Matlab command prompt:
>> edit( ' classpath.txt ")

This will open theclasspath:tt file for editing in the Matlab editor. This file
includes the Java static classptitat isused in Matlab and is typically located
in the Y%omatlabroot%bolboxlocal folder (e.g.,C:\Program FileSMATLAB
R2011hktoolboxlocal).

Add the full path to ta IBMatlab.jar file into theclasspath.txfile (you may

need to repeat this step whenever you install a new Matlab release on your
computer) For example, on a Windows compuiéthe IB-Matlab files arein
C:\IB-Matlab\, then he new line in thelasspah.txtfile should beas follows

C\IB-MatlabiBMatlab.jar
You must use the full absolute filepath. So on MacOS, for example, enter

/Users/Yair/IBMatlab/IBMatlab.jar rather than~/IB-Matlab/IBMatlab.jar.
Similarly, you cannot use something likmatlabrod/../../|B-Matlab.jar.

” Note that IB provides limited support for some functional aspects on thetpagieg account compared to the live account:
http://interactivebrokrs.com/en/software/am/am/manageaccount/paper_trading_limitations.htm

ac


mailto:altmany@gmail.com
http://interactivebrokers.com/en/software/am/am/manageaccount/paper_trading_limitations.htm
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When trying to sa® the classpath.txffile, you might get an error message

saying the file is readnly. To solve this, enable wrigccess to this fiteln

Linux/Unix, run chmod a+w classpath.txtin Windows, open Windows
Explorer,right-click theclasspath.txt i | e, sel ect HAPropertieso
A Re@ml attdbute In Windows 7/80 you need to run Matlab as
Administrator (right c¢click the Matl ab ic
in order to be able to save the fien when it is not reaohly.

If you cannot get administrator access to modiasspath.txtplace a copy of
it in your Matlabstartup folder. This is the folder used when you start Matlab
(typethepwd command athe Matlab command prompo get i).

Note that placing the modifiedlasspath.txfile in your Matlabstartup folder

enablesyou to runiB-Matlab whenever you use this startup foldlesoif you

ever use a different Matlab startup folder thendyalvill need to copy the

classpath.txfile to the new startup folder. Also note that tlasspath.txfile

dependsn the Matlab releasi it will only work on your current release of

Matlab i if you try to use a different Matlab release with this same startup

folder, then Matlab itself (not judB-Matlab) may fail to load.For these

reasons, a much safer approach is to updateléisspath.txt i | e i n Mat |l abd
default lccation, namely the %matlabrootédlboxlocal/ folder.

As an alternative osome Matlab releases, creatgagaclasspath.txffile in
the startugolder, whichjust containsa single lineJBMatlab.jard s f ul | pat h.
Note:IB-Matlab camotreceive IB dataf J a v a 0 slaspathes hot set
6. Restart Matlab (no need to restart the compartéo run as administratpr
7. If you are runninghe Production versioaf IB-Matlab, then you will need to
activate your license at this poiwhen you purchase your license you will be
given sgcific instructions how to do thiSee §82.1 below for licensing detalils.
8. Ensure that either TWS or IB Gatayis working and loggedn to IB.
991 n TWS, go to the main menuds Edit [/ Glo
andmake the following changés:
a. Enabl e the AEnable ActiveX and Socket

b. Validate the Socket port used by TWS for APl commurocatiT his
should normally be 7496. It can bbeangedo amother value, buthen
you will need to specify th@ort parameter when you usBMatlab
for the first time after each Matlab rest@®eS813 below for details)

c. Decidewhether to specify &asterClientID (positive integer number)
that will provide accesdo all orders created by arPI client You
can then use this iBMatlab by specifying theClientld parametef.

8If you do not make these changes, ti@eMatlab will either not be able to connect to IB, or will require popup confirmation
upon each request by -Matlab .

° See §13 below for mowdetails. Note: It has been reported that setting a value in this field may limit the ability to concurrently
access multiple IB accounts, as may be the case for Financial Advisors or if you have child IB accounts.
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d. Add 127.0.0.1 (=localhost, i.e. the current computer) and
0:0:0:0:0:0:0:1(the IPv6 loopback addressused by IBGateway but
not TWS)to the list of Trusted IP Addressd$ you wish to usdB-
Matlab on a different computer than the one that runs TWS,IBeld

Matlab ma c h i

17 DUs0s12 Trader Workstation Configuration (Simulated Trading)

_ Configuration
[ eSignal
] General
[') Export Trade Reports
[l Hotkeys
[] Lock and Exit
) Messages
[] Quick Stock/Bond Entry
[ Smart Routing
[7] Sound Manager
[ Volatility and Analytics
& AP
I: [ Settings
] Precautions
=] Display
& Trading Tools
@ information Tools
£ Charts
[E Orders
3 Presets
o2 Account Window
™ 3 Features

. API - Settings

+ General

E( V! Enable ActiveX and Socket Clients ) &- Enable this checkbox

. ¥ Enable DDE clients

¥ Download open orders on connection

! ™ Include FX positions when sending portfolio

. ™ Send status updates for EFP and Volatility orders with »Continuous Update~ flag

* Socketport 7456 <« Validate thisport

. ™ Use negative numbers to bind automatic orders @

WV Create APl message log file

. [ Include market data in APl message

Logging Level Error w

. Master API client ID 3 e Master ClientiD
Timeoutto send bulk data to APl 20 seconds @

| Reset APl order ID sequence |
. Trusted IP Addresses

s (27001 o Add this IP address ( Create |

Edit

Delete

[ OK | [ Apply || Cancel |

nedés | P address to the |

e. If you have reently upgraded from a 3&t system (e.g., Windows
XP) to 64 bits (e.g., Windows 7), then if you encounter some problems

runninglB -Matlab, this could be due to a & bit mixup in TWS?

10.1f you plan to use the IB Gateway, then the configuration is senylar: Go
to the Gatewayds main menu Conf
the configuration as for TWS abovE.he only di fference
Socket Clientsdo checkbox
configuration, becaussit is always enabled for trusteesl(which is good}?

11.You can now runiBMatlab within Matlabh To verify that IB-Matlab is
properly installed, retrieve your current IB account informatiosing the
following commands (which are explained34 below)

ActiveX and

>>data=  IBMatlab (' action
>>data=  IBMatlab (' action

', 'account_data ')
", "' portfolio ")

gur e

12.1 f y ou g e tiBMa#ab.jar enot rfaumnd infistatic Java classpath.
Please add IBMatlab.jar to classpathdxt t hen r epeat
restart Matlab andetry step #11. If you still get the error, pleasmtactYair.

10 Seehttp://www.elitetrader.com/vb/showthread. php ?threadid=17%08details on how to solve this.

It you forget to add the localhost IP to the list of trusted IP addre&8daflab will complain that it cannot conoeto 1B

step

st

/
S

#5

S


http://www.elitetrader.com/vb/showthread.php?threadid=175081
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2.1 Licensingand activation

IB-Matlab® Bcense uses an activation that is specifithi installedcomputer. This
uses aunique fingerprint hasbodethat isreported by the Operating Systewhich

includesthe Windows ID (on Windows systemgomputer nameand the list of
MAC addresses used by the computer.

Once the computer 6s |l i cense i s alet i vat ed,
UndocumentedMatlab.com webserver. This activation kégatas online whenever

IB-Matlab connects to IB (i.e., at the beginning of an IB/TWS session), and once

every few hours while connectédalidating the license online only takes a second or

two. Since it is only done at the initial connection to TWS amckeevery few hours,

it does not affectB-Matlabd s -timea performance. If you have a special concern

regarding the online activation, please contact us for clarifications.

A corollary of the computer fingerprint is that whenever you modify any componen
that affects the fingerprintB-Matlab will stop working. This could happen if you
reinstall the operating system (OShodify the computer name, changetwork
adapters (e.g., switchetween wifi/cellulasired connection, or use a new USB
networking avice), manually modify MAC addresses, ase software thatreates
dynamic MAGs. In such cases, you might see an error message such as the following
when you try to uséB-Matlab:

Error using IBMatlab/ensureConnected

IBMatlab is not activated on this comp uter .

Some additional information may be presented to help you diagnose the problem.

To fix such cases, simply revert back to the original hardware/networking
configuration, and thefB-Matlab will resume working. If you wish to make the
configuration chage permanent, then you can contact us for an activation switch to
the new configuration (see the followiegction§2.2 for details).

Computer fingerprints are typically stable, and are not supposed to change
dynamically. However, some softwapFograns (especially on Ma@S, but also

sometimeson Linux/Windows) create dynamic MAC addresses and/or dynamically

modify the computer name (hostnam@his is then reflected in the @8ported

fingerprint possibly causingB -Matlab to stop working The solutionn such cases

is to find a way to keep the MAC addresses and computer name static, with the same
values as the activated finger phostname. The ho
commangand yu candetermine the nature of the @&ported MACs as folloa:

>> |BMatlab(  'license' , 'debug' ,1); % partial sample output below
84A6C8EEAFED - net5 Intel(R) Centrino(R) Wireless -N 2230
B88BE3E1EDD4 - eth4 Realtek PCle GBE Family Controller

Using this output, you can determine which MAC address was changed / added /
deleted, and then take the appropriate actidixtid so that the reported MACs will
match the activated fingerprint. If you decide that M&Cs/hostnamechanges are
permanent, contact us to change the activated fingerpring2s2delow).
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The standal IB-Matlab license is for a single calendar ydésym date of purchase.
Additional licensingoptionsare availablegcontact us for pricing information:

1 3 or 6months usage these shofterm licenses can be repedjecenewed.
However,if and when you deade to get a fullyear licensethen you will need
to purchase the full license (i.e., not the annual renewal).

1 Multi -year license 3-year, 5year, 8year or20-yearextended maintenance.
All these extendedhaintenance options include biging support fo 3 years
only, but theydo not require annual ficensingand will work for much
longer than thestandardicenseyear, as long as you keep your hardware and
software stable and IB continues to provide its API service.

1 Volume (multi-computer) license: tle same license dsr a single computer,
but when you purchase multiple licensesmte,you get a volume discount.

1 Sitelicense: enables to ruB-Matlab on an unlimited number of computers
within the same Windows Domain. This license does not requireaton by
endusers, only a single centralized activation. It provides a solution for users
who wish to deplyiB-Matlab to a cloud service, where computer hardware
fingerprints often change.

1 Deployment (compiled)license: enables to u#8-Matlab within a compiled
program that runs on an unlimited number of compuféris license does not
require separate activations by amgkrs, only a single centralized activation.

1 Sourcecodelicense:unlimited in duration,can be installed oan unlimited
number ofcomputers inthe organization and requires no activatioirhis is
the most expensiMi&enseand requires signing@edicatedagreement.

SincelB-Matlab version 1.66, gucanview information about the installed version:

>> |BMatlab(  ‘'version' )
ans =
Version: 1.66
Release: '2  3- May- 2015’
Expiry:'1  -Jun-2015'

2.2 Switching activated computers

You can switch thdB-Matlab license activation between computers or computer
hardware configurations (i.e., fingerprint hagide) up to 3 times at no ¢o#é small
handling fee will be incurred for additionalaetivations, following the initial 3.

Inordertochange he activation fingerprint, simply
fingerprint and we will make the switch on the sesiele.

Activation svitchescan take up to 48 hours, depending on your request time (e.g.,
longer during the weekend), bate normdly completed within a few hours during
regular European business houysu will receive a confirmation email when the
activation switch is coplete.



IB-MatlabUser Guide 12

3 Using IBMatlab

3.1 General usage

IB-Matlab uses the IB client (either TWS or IB Gateway) to connect to the IB server.
Therefore, to uséB-Matlab, you must first ensure that either TWS or Gatevgay
active.If an active IB client is not detecte® -Matlab will automatically attempt to
start TWS and to connect to .itNote that this may not work for some TWS
installations You can always start TWS or IB Gateway manually, before runiBing
Matlab. In any casefian IB connection is unsuccessfu-Matlab will error.

IB-Matlab6 s Mat | ab wr ap p BMatldb.urhicfanctionns contined al | e d
within the IBMatlab.p file. Its accompanyingIlBMatlab.m file provides online
documentation usingtandard Matlab syntax, e.g.

>> help [BMatlab

>> doc IB Matlab

The IBMatlab function accepts a variable number of parameters, and returns two
objects: adata object (that contains the returned query data, or the order ID of a sent
trade order), and a connector objet provides full access the Java APt

IBMatlab can accepinput parameters iaither oftwo formats:

1 As namevalue pairg for example:
>>data= IBMatlab (' action ',"account , ' AccountName',' DU12345");

1 As a preprepared struct of parametérgor example:
>>params = [[; % initialize
>> param s.Action = "account '
>> params.AccountName = ' DU12345" ;
>>data=  IBMatlab (params);

These input formats are equivalenfou can use whichever formabou feel more
comfortable with.

Note that if you choose to use the struct format and then to rbisssttuct for
different IBMatlab commands (by altering a few of the parameters), then the entire
set of struct parameters is used, possibly including some leftover parameters from
previousiIBMatlab commands, that may lead to unexpected results. For eeampl

% 1st IBMatlab command i buy 10 GOOG at | imit $600.00

>> params = []; % initialize
>>params.Action = "buy";
>>params.Symbol = ' GOOG,
>> params.Quantity = 10;

>> params.Type = "LMT ;
>> params.LimitPrice = 600.00;

>> orderld 1 = | BMatlab ( params);

123ee §15 below for more details
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% 2nd IBMatlab command i sell 10GOOGat |imit$6 25.00

>>params.Action = "sell ' % reuse the existing params struct
>> params.LimitPrice = 625.00;
>> orderldl = IBMatlab ( params);

The secondBMatlab command will sell all 10 unit®f GOOG, even if the user
meant to sell just a single unit. This is becausepthens struct still contains the
Quantity=10 field from the firstBMatlab command. To avoid unexpected results, |
thereforeadvise to ranitialize theparams struct (=[]) for eachiBMatlab command.

IBMatlab is quite tolerant of user input: parameter names are-inasasitive
(whereagmost IB values are casensitive), parameter order does not matter, and in
some cases the inputs can be shortened. For example, the follogvadgeuivalent:

>>data= IBMatlab (' action ',"account', 'AccountName',' DU12345");

>>data= IBMatlab (' action ','account data ', 'accountn ame ,' DU12345");
>>data= IBMatlab (' action ',"account data ', ' AccountName',' DU12345");
>>data= IBMatlab (' Action ','Account Data ', ' AccountName',' DU12345");
>>data= IBMatlab (' ACTION ,' ACCOUNT_DATA ' AccountName ' ,' DU12345");
>>data=  IBMatlab (' AccountName',' DU12345, 'action ','account data ');

The full list of acceptable input parametes$isted in the sections belgwrouped by
usage classification

When usingiBMatlab, there is no need to worry about connectmglisconnecting
from TWS/Gatewayi IBMatlab handles theseactivities automatically, without
requiring user intervention. The user only needs to ensure W&/Gateway is
active and loggeth when thdBMatlab command is invoked in Matlab.

IBMatlab automatically connects to whichever TWS is currently activé.you
loggedin to TWS usinga papertrading login theniBMatlab will work on the
simulaked account, Wereas if you loggeah to your live account thelBMatlab will
connect to that account. In other words, the TWS accby# is transparent to
IBMatlab: the only way to controlwhetherIBMatlab will use simulated or live
tradingis to login to TWS usinghie appropriate username/password. Refer to 813
below for additional details.
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3.2 Handling IB errors

Much of IBMatlabd s f u n crelates to aspdciticysecuritythat you chaose to

query or trade. IB is not very forgiving if you do nptovide the exactsecurity

specifications (a.k.aontracf) that it expectsin such a situationjata is not returned,

and an oftercryptic error message déisplayed n Mat | abés C®mmand Wi nd
>>data= IBMatlab ('action ','query ', 'symbol"',' EUR)
[API.msg2] No security definition has been fo und for the request {153745243, 200}
data =

regld: 153745243
reqTime: ' 13- Feb-201221:25:42 '

dataTime: "
dataTimestamp: -1
ticker: " EUR
bidPrice: -1
askPrice: -1
open: -1
close: -1
low: -1
high: -1
lastPrice: -1
volume: -1
tick: 0.01

Unfortunately,IB is not very informative about what exactlyas wrong with our
requestwe need taliscower thisourselves. It turns out that in this specific case, we
need to specify a few additional parameters, since the deflgidSymbokEsymbol,
SecType='STK', Exchange="'SMART") are invalid for this security:

>>data= IBMatlab (' action ','query ', 'symbol',' EUR,
"localSymbol ' ,' EUR.USD, 'secType','cash',
" exchange ', 'idealpro ')
data =
regld: 153745244
reqTime: ' 13- Feb-201221:28:51 '
dataTime: ' 13- Feb-201221:28:52 '
dataTimest amp: 734912.895051898
ticker: " EUR
bidPrice: 1.32565
askPrice: 1.32575
open: -1
close: 1.3197
low: 1.32075
high: 1.32835
lastPrice: -1
volume: -1
tick: 5e - 005
bidSize: 26000000
askSize: 20521000

3 The error messages can be suppressed usildstjigisplaylLevelparameter, and can also be trapped and processed using the
CallbackMessage parametesee 814 below for more details
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In other cases, weay need to specifyhe Currency (default=USD'. For example,
the Russell 2000 index (RUT) is listed on the Torontcclstéxchange (TSE) and
trades in CADcurrency Likewise, the USD.JPY currency pair trades in Yens (JPY
currency), not USD? Similarly, whenExchange='SMART' andSymboE'IBM' then
Currency must be explicitly specified since IBM can trade in either GBP or USD.
Because of these potential ambiguitiess & good idea to always spec@yrrency.

For options/future welsoneed to specify thExpiry, Strike andRight parameters
In somecasesspecifyng the Expiry in YYYYMM format is ambiguoudecausehe
underlying securityhas severaseparate futurésptionsexpiring in the same month:
>> data= [IBMatlab (' action ','query ','symbol',' TNA,"'secType ', opt", ..
"expiry ','201202°', " strike ' ,47, 'right ',' CALL)
[API.msg2] The contract description specified for TNA is ambiguous;
you must specify the multiplier. {149386474, 200}
The solutionis to specify the exadExpiry in YYYYMMDD format (i.e., specifyng
the full date rather than just the montb) to specifythe Multiplier parameter.

If youare usureofa s e c contriact detdikstry usng different parametevalues.

Alternaively, right-click the tickerin TWS and seledi Cont r act | n:if o
i Description File Configura e -
|USD.IPY SIMULATED TRADING SIMULATED TRADING
T UsD.JPY Contract Description
Trading Tools »
= INTL BUSINESS MACHINES CORP
Analytical Tools 4 )
Trade 3 gndirlylng iBMh :
= . ector echnology
- _— Industry Computers
|
5 . s ® S Category Computer Services
Ed‘?t"””m i i Symbol IBEM 121020P00100000
" Security Type OPT
Insert Row
Contract Month OCT12
i Description Fila Configure n w0 Expiration Date OCT 19 '12
SIMULATED TRADING Strike 100
Contract Description Right Put
Buy/Sell USD using JPY et o
Underlvin USD Trading Class IBM
_Y g Exchange AMEX ¥
Security Type CASH ) Currency usD
Exchange IDEALPRO ~ Region Name America
Currency IPY Product Type Equity
Region Name America Settlement Method  Physical Delivery
Exercise Style American
Trading Hours: June 15, 2012 Calendar .
Total Available Hours 17:15 EST - 17:00 EST ?atdl";g '*_I";Ir-":HJ“”e 1059' ;gfsf—a'elgdg; et 1
Nete: times in italics are an the calendar date preceding trade date otal Avallable Hours ) : (1
O —————————{() ) R ————————{)

Contract descriptiosfor USD.JPYand an IBMoption,as reported in TWS
This specificexample shows that tHeocalSymbol for the IBM OCT12 PUT option
i s 0 12R0A0P00100aD 6Synfbol is 6 | BMNGALpcalSymbol has multiple
space¥’. For this reasoit is bestto copypaste thevalue directly from the window

4 hitp://www.interactivebrokers.com/en/index.php?f=2222&ns=T&exch=ibfxpro
15 as per the OSI specificationttp:/interactivebrokersom/download/ociguide.pdhttp://en.wikipedia.org/wiki/Option_symbol

/

Desc


http://www.interactivebrokers.com/en/index.php?f=2222&ns=T&exch=ibfxpro
http://interactivebrokers.com/download/ociguide.pdf
http://en.wikipedia.org/wiki/Option_symbol
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Alternatvely, use your TWS papédrade (simulated trading) accountliay a virtual
unit of the security, themse IB-Matlab to read the portfolio (se&4 below) and
check the reported contract datar example:

>>data=  IBMatlab
>> data(3)
ans =
symbol:
localSymbol:
exchange:
secType:
currency:
right:

As a | ast r

(" action ','portfolio ');

"EUR

" EUR.USD
" IDEALPRO
" CASH
"USD

)

e s o rcustpmercsoppdrelgdesk (sé&AppendiP A.1

below) to request the necessary paramdtara particular secunt.

Here are some examples of IB symb@ls:

Symbol Type Description
CcO Stock Cisco CorporationNASDAQ
GE Stock General Electric, NYSE
VOD-LSE Stock VodafoneGroup London Stock Exch
ESM1-GLOBEX-FUT Future Emini ES Jun 2011 futures, Globex
QQQF3CBOEOPT Option Jun2004, 36.0 CALL option QQQFJ
SPX-CBOEIND Index S&P-500Index CBOE
INDU-NYSE-IND Index Dow Jones Industrials IndeNYSE

YM JUN 1:ECBOT-FUT Future Note 3 spaces betwedhesymbol and

YM Jun 2011 future, ECBOT

month;l space between mth and yea

QMN5-NYMEX-FUT

QM (Crude) June 2005 future contra

Future NYMEX

FGBL DEC 11DTB-FUT-
EUR

Future German Dec 2011 Bund future

XAUUSD-SMART-CMDTY  |Commodity|London Gold Spot

EUR.USDIDEAL-CASH

Cash ForexEURUSD currency pair, IDEAL

EUR.USDIDEALPRO-CASH |Cash ForexEURUSD currency pair, IDEALPRO

Traders who wish tgetthe full option chain lisare referred t@5.4 and 81.4 below.

8 http://www.amibroker.com/ib.htrrscroll down to the SYMBOLOGY section)
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Important : The IB server limits the rate of messages sent to the IB server, to 50
messages / second. If youcerd this rate, you will receive an error message from IB:
[APl.msg2] Max rate of messages per second has been exceeded: max=50 rec=55

A common cause of confusion is due to specifying numeric values as strings or vice

versa. For example, specifying 12 mth

t h

an

Al120,

o

r

i 0o

rat her

the following section for additional details. Each IB parameter expects a value of a
specific data type, which is listed in the parameter tables in this user guide. In many
casesJB-Matlab is smart enoughotautomatically convert to the correct data type,

but you should not rely on this: it is better to always use the correct data type.

Anotherc au s e
roundsnumbes displayed in the Matlab coake (Command Window) to 4 digits after

of

conf usi

on

i s

Mat |

abods

the decimalThe data actualljpashigher precision, so wheame use it in a calculation

the full precision is used, but this is simply not displayed in the console.

IB-Matlab does notruncatefoundmodify the IB da&in any mannér

To display the fullnumericpr eci si on
WiNonteocw @ r ma t

Command

Ma t

T — ]

| a

bodés

>> data =

>> data.askPrice

ans =

1.0727

>> format
>> data.askPrice

ans =

1.07265

IBMat lab (' action

long g % long

', 'query’

% short format

format

from

n

t he

, ' EUR.USD' |, ...

Ma t
fishort o
Prefer enomsSongwd n Matwl abrcammahte
, 'localsymbol’

)

MATLAB

Add-Ons

Code Analyzer

Colaors

Command History

Command Window

Comparison

Current Folder

Editer/Debugger

Figure Copy Template

Fonts
General
GUIDE
Help
Keyboard
Toolbars
Variables
Web
Workspace

Image Processing Toolbox
Parallel Computing Toolbox

MATLAB Command Window Preferences

Text display

Numeric format: |short
Numeric display:

Display
Wrap lines

| Show Function Browser button

bar

hty columns

| Suggest corrections for mistyped functions and variables

Mumber of lines in command window scroll buffer:

Set color preferences

Accessibility

25,000 =

F

m

Apply Help

ab

t o

def aul t

consol
Al ong

~

n

€
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3.3 Contract properties
The followingcontract(security/tickerpropertiescan bespecified inlBMatlab:*’

Parameter |Data type| Default Description
Symbol string | (none) |The symbol of the underlying asset
LocalSymbol string " The local exchange symbol of the underlyin
asset. When left empty, IB sometimes tries
infer it from Symbol and the other properties
SecType strin 'sTK' |One of:
P J STK 1 'STK'i stockequityand ETHdefault)
1 'OPT 1 option
1 'FUT'T future
1 'IND'i index
I 'FOP T option on future
1 'CASHT1 Forex
1 'WAR'T warrant
9 'BOND'i bond
1 'FUND'T mutual fund
1 'CED'i contract for diffeence
1 'IOPT'i structuredproduct
1 'SSFi singlestock future
I 'CMDTY'T commodity
1 'BAG'i combolegs(see §9.5 below)
Exchange string  'SMART|The exchange that should process the redf
SMART uses |1 BO0s Smai
order execution time anast!® To specify the
primary exchange, use the : or / separéatéor
example!SMART:ISLAND' or'SMART/TSE'
currenc strin ' » | Thetradingcurrency.This field canoftenbe
y g USb specifiedto avoid ambiguities (see §3.2 abo
Multiplier number [ |The cantract multiplier (for options)
Expiry string " YYYYMM 'or'YYYYMMDD 'format
Note: indicates last trading date not expiry ¢
Strike number| 0.0 |The strike price (for options)
Right string " |One of 8 PUTQG ACG ACALL 6(for options)
. integer or| 0= If true, expired options/futures are considere
IncludeExpir ed |Ogici. flag 0=false| ihentise they are not.

Important : Numbers shoulchot be enclosed with quote marks when specifying
parameter values. Therefore, we should speasifytiab(
. Otherwise, Matlabmight get confused when

trying to interpret the strings. 20' as a number, and very odd results might happen.

not IBMatlahb(

' Strike

' '5.20')

YThi s

I i st

closely

mirrors

' Strike ' ,5.20) and

I B6s Java API list of

(http://www.interactivebrokers.com/exuftware/api/apiguide/java/contract.htare not supported HgMatlab, but they can

still be accessed viB-Matlabé s J

B Bos

API uses

I SLAND

ava

connector
for

object, as described

NASDAQ r eque st yuyriByMatiab callaB-

Matlab versions 1.80+; earlier versions should specify ISLAND). Other exchange names are the samelBr+VatBb .
9 http://www.interactivebrokers.com/engip ?f=smartRouting

2 This is supported by TWS 942 or newettp://www.interactivebrokers.com/en/?f=/en/software/apiReleaseNotes/api970.php

This syntax is sogtimes not accepted by IB. As an alternative, use the m_primaryExchange field as expgén@dahow.

contract det ai |l s

speci fy


http://www.interactivebrokers.com/en/software/api/apiguide/java/contract.htm
http://www.interactivebrokers.com/en/p.php?f=smartRouting
http://www.interactivebrokers.com/en/?f=/en/software/apiReleaseNotes/api970.php
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4 Querying account and portfolio data

4.1 Account information

IB user accountdave numerousinternal properties/parameters, ranging from the
account currency to cash balance, margin information etc. You can retrieve this
information in Matlab using the following simple command

>>data= IBMatlab (' action ',"account data ') % or: 'action’ ,account’
data =
AccountCode: ' DU12345'
accountName: ' DU12345'
AccountReady: ' true '
AccountType: ' INDIVIDUAL '
AccruedCash: [1x9 struct]
AccruedCash_C: [1x1 struct]
AccruedCash_S: [1x1 struct]
AccruedDividend: [1x1 struct]
AccruedDividend_C: [1x1 struct]
AccruedDividend_S: [1x1 struct]
AvailableFunds: [1x1 struct]

(and soon ... i dozens of different account parameters)

As can be seen, the returniach objed is asimpleMatlab structwhose fields match
the IB acount properties. To access a specific fiedd standard Matladot notation:
>> myDividends = data. AccruedDividend
myDividends =
value: 12345.67
currency: 'AUD

When the account has imfoation in various currencies, the corresponding data field
is an array of Matlab struct§ For example:

>> data.AccruedCash(1) % A Matlab struct of a specific currency
ans =
value: 1040
currency: 'AUD'
>> data.AccruedCash(2) % A Matlab struc ~ t of a specific currency
ans =
value: 1039
currency: 'BASE'
>> [data.AccruedCash.value] % A numeric array of all currency values
ans =
1040 1039 0 0 0 -7 0 0 0
>> {data.AccruedCash.currency} % A corres ponding Matlab cell array
ans =

'‘AUD"  'BASE' 'CAD' 'CHF* 'DKK' 'NOK' 'NzD' 'SEK' 'USD'

2L|1B-Matlab versions prior to Oct 20, 2014 did not make a distinction betwagauscurrenciesso the reported value might
be misleading if your aount holds values in various currencies.
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Some account da fields have several variantépr example, AccruedCash
AccruedCashC and AccruedCashS. Until you trade a commodity,
AccruedCashC=0 andAccruedCashS=AccruedCash After trading a commodity,
AccruedCashC holds the value for commoditieAccruedCashS for securities, and
AccruedCastior the total. Several other fields also have these _S and _C variants.

If your TWS account is linked toultiple IB accouns (asis commonfor financial
advisorg, then you should specify theAccountName input parameter, so that 1B
would know whichlB accountto acces$?

>>data=  IBMatlab (' action ','account ', 'AccountName',' DU12345'");

To getdatafor all accounsin a consolidated mannesetAccountNameto ‘All': %
>>data= IBMatlab (' action ',"account ', 'AccountName',"All ")
data =

DF12344: [1x1 struct]
DU12345: [1x1 struct]
DU12346: [1x1 struct]
SummaryData: [1x1 struc ]
ManagedAccounts: {DF12  344' 'DU1 2345' 'DU12 346"
where the returned struct fields contain the account datafdrspecific account, as
shown at the beginning of this sectignus asummaryData structfield for all accounts

Thefinal field, ManagedAccounts , is a cell array of all the managed account names.

Note: IB has changed the behavior AccountName='All' in 2015. The description
above is accurate as of November 2048 with your IB accouns you might stillsee
the previous behavipreeiving a single unified data stryeis for a single account.

The AccountName parameter is only used when managing multiple accounts. If you
manage just a single account, thenAlseountName parameter is ignoredyou will
always receive the detailed dadtruct for the account, as shown at the beginning of
this section, even if you specify an invaidcountName or omit it altogether.

In some cases, IB might return empty data in response to account requests. Two
workarounds have been found for thishaligh they might not cover all cases. The
workarounds are to simply /request the information, and to force a programmatic
reconnection to 1B (more on the Java connector in 815 below):

data= [IBMatlab (' action ',"account ");

if isempty(data) % empty data 1 tryto re - request the same data
[data, ibConnectionObject] = IBMatlab (' action ', "account ");

end

if isempty(data) % still empty data i try to disconnect/reconnect
ibConnectionObject.disconnectFromTWS; % disconnect from IB
pause (1); % let 1B cool down a bit
data= IBMatlab ('action ',"account '); % will automatically reconnect

end

21 f you do nActountNane gdu fvilf get stale or empty account data.

B TWS/IB-Gateway API setting "Master API Client ID" may need to be empty (even if correct) for this to work (see installation
step @ in §2 above).
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4.2 Portfolio data

To retrievean IBa ¢ ¢ o pantfolié @st of held securities)yse'portfolio’ action:

>> data =
data =
1x12 struct array with fields:

symbol

localSymbol

exchange

secType

currency

right

expiry

strike

position

marketValue

marketPrice

averageCost

contract

IBMatlab (' action

", ' por tfolio

")

This returns a Matlab array of structwhere each struct element in the array
represents a different security held in the IB account. For example:

>>data( 2)
ans =
symbol: ' AMZN
localSymbol: " AMZN
exchange: ' NASDAQ
secType: 'STK
currency: ' USD
right: "0
expiry: "
strike: 0

position: 9200
marketValue: 1715800
marketPrice: 186.5
averageCost: 169.03183335

contract: [1x1 struct
ue i s

ThemarketPric eV a |

It is highly ad

]
r ef

Vi

sabl e

ect ed

n

TW8és. Qubt e sMo
defined as the last price, clamped to ask (if ask<last) or bid (if bid>last) as rféeded.

f O IStockMackdvas tP e s st

the sum of nosrtash portfolio marketvalue s. Be careful to sum only narash
"cash')). Shorted securities will appear with

securities (i.e.;strcmpi(data.secType,
a negativenarketValue

in the portfolio struct array, while long securities will have a

positive value. The sum of these values, which should be equal to the &csount

StockMarketValue

, may be positive or negative, indicating whether the overall

portfolio is long or short. If you are only interested in the total monetary value of the

24 http://www.interactivebrokers.com/en/software/tws/usersguidebook/thetradingwindowspsed.htm

5 As reported by théBMat lab( ' action

, ' account

') command see§4.1for details

(0]

C (


http://www.interactivebrokers.com/en/software/tws/usersguidebook/thetradingwindow/price-based.htm
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security positions (i.e., their absoluterketvalue s), then the sum in this case slib
equal t h esrossRosition\aalue n t. Blade that there may be small differences
between the portfoliomarketvalue sums and the accourstockMarketvalue — Or
GrossPositionvalue  , due to market changes that occurred between the time that the
account data as collected, and the time that the portfolio data was requested. If you
run these requests immediately one after another, then in the vast majority of the
cases the data will match exactly.

In the returned data struct, thentract field is itself a stru¢, which contains basic
information aboutthe security’® The only important piece of information that is not

already included in the main struct is the contrdatored indata.c ontract .m_conld :

>> data ( 2).contract
ans =
m_conld: 3691937
m_symbol: 'AMZN'
m_secType: 'STK'
m_currency: ' USD
m_primaryExch : ' NASDAQ

As with account data request$,multiple IB accountsareconnected to our IB login,
then we need to ensure that we request data for the correahaddany frustrations

can be avoided by specifically stating thecountNameparameter whenever we use
IBMatlab in a multtaccount environment. If you are unsure of the account name, set
AccountNameto 'All' (read the related discussiahthe end 0§4.1):

>>data= IBMatlab (' action ', ' portfolio ', " AccountName',"All ")
data =

DF12344:[0 x0 struct]

DU12345: [1x 7 struct]

DU12346: [1x3  struct]

As with accountdatarequests, IBmight return empty data in response to portoli
requests. Two workarounds have been found for this, although they might not cover
all case€’ The workarounds are to simply-request the information, and to force a
programmatic reconnection to IB (more on the Java connector in 815 below):

data= [BMat lab (' action ', ' portfolio ");

if isempty(data) % empty data i tryto re - request the same data
[data, ibConnectionObject] = IBMatlab (' action ', ' portfolio  ");

end

if isempty(data) % still empty data i try to disconnect/reconnect
ibConnectionObject.disc onnectFromTWS; % disconnect from IB
pause (1); % let IB cool down a hit
data= IBMatlab (' action ','portfolio '); % will automatically reconnect

end

In some cases, even with the retry workaround above, IB still returns pomnpitgiio
data. A more reliable (and much faster) mechanism for retrieving portfolio data is to
limit the request only to the portfolio positions, by setting Tlype parameter to

% Use §5.4 below to retrieve detailed contract information
2" For example, the IB API has a known limitation that it does not return the portfolio position if the clearing house is not IB
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‘positions’. IB will return the data much faster and more reliablgemfor the
marketValue , marketPrice , andaverageCost fields, which are returned empty:
>>data= IBMatlab (' action ','portfolio ', 'type ','positions ');
>>data( 5)
ans =
symbol: 'ZL'
localSymbol: 'ZL DEC 15'
exchange: "
secType: 'F
currency: 'USD'
right: "
expiry: '20151214'
strike: 0
position: -1
marketValue: []
marketPrice: []
averageCost: []
contract: [1x1

uT

struct ]

In this example, we have a short position-bffor the ZL 12/2015 future, and no
marketinformationis included in theeturneddata

Here is a short Matlab code example showing how to retrieve the position (number of
portfolio shares) of a specific security (GOOG"' in this example):

portfolio  Data= IBMat lab (' action ', ' portfolio ', 'type ','positions ');
symbols ={ portfolioD  ata .localSymbol};
idx = strempi( '‘GOOG', symbols);
position = portfolioD  ata (idx).position;
if  isempty(position)
position = 0;
end

The positioninformation is often sufficient. For exampe, an automated trading
algaithm may needo determinaf a position iscurrentlyopen and to compute the
tradeorder quantity required to open/reverse/claseln such cases, limiting ¢h
portfolio request to positiconly data is advisabléf you alsoneed market data, you
canusea standard portfolio request, twretrieve the market data in a separate query.

Finally, note that IB will only send Forex (cash) positiarthe portfolio data if the
relevant option is selected in the API settings:

API - Settings
General

enter filter text here

W Configuration

B General
W Export Trade Reports
B Hotkeys
B Lock and Exit
B Messages
B Smart Routing
B Sound Manager
-+ AP]
B Settings
P _orecautions

M Enable ActiveX and Socket Clients

M Enable DDE clients

M Download open orders on connection

M Include FX positions when sending portfolio

M Send status updates for EFP and Volatility orders
Socket port sl

M Use negative numbers to bind automatic orders

M Create API message log file
. G Py, Roe celrot dado e
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5 Querying current market data
5.1 Singlequote data

Let us start with a simple example where we retrieve the current market information
for Google Inc.,which tradesusing theGOOGsymbolon | Béds SMART excha
(the default exchange), with USD currencye(ttefault currency):
>>data= IBMatlab (' action ','query ', 'symbol',' GOOG)
data =
reqld: 22209874
reqTime: ' 02- Dec- 2010 00:47:23 '
dataTime: ' 02- Dec-201000:47:24 '
dataTimestamp: 734474.032914491
lastEventTime :734474.03291 4512
ticker: ' GOOG
bidPrice: 563.68
askPrice: 564.47
open: 562.82
close: 555.71
low; 562.4
high: 571.57
lastPrice: -1
volume: 36891
tick: 0.01
bidSize: 3
askSize: 3
lastSize: 0
contract: [1x1 struct]
contractDetails: [1x1 struct]

Here is another exampliis timefor a futureasset

>> data = IBMatlab( ‘action' ,'query’ , ‘LocalSymbol" 'Yl JuL 17",
'SecType' ,'FUT' , 'Exchange' , 'NYSELIFFE' )
data =
regld: 727929834
reqTime: '11 - May- 2017 10:23:11"'
dataTime: '11 - May- 2017 10:23:12'
dataTimestamp: 736826.432780035
lastEventTime: 736826.432780521
ticker: "
bidPrice: 16.263
askPrice: 16.271
open: 16.197
close: 16.207
low: 16.18
high: 16.285
lastPrice: 16.285
volume: 25
tick: 0.01
bidSize: 3
askSize: 3
lastSize: 1
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As can be seen, the returneéda object is a Matlab struct whose fields are self
explanatory. To access any specific field, use the standard Matlab notation:

>> price = data.bidPrice; %-563.68 in this specific case

Note: reqTime , dataTime , dataTimestamp andlastEventTime  fields reflect local time
If lastPrice  is returned with valid data (nel) thenit is usually accompanied by a
lastTimestamp ~ field thatrefleds the server timan Java units (seconds sincednight
1/1/1976° as a string, for examplei348563146. We can converkastTimestamp

into Matlab format byconvering the string ito anumberusingMa t | datestr and
datenum functions®

>> datestr(dat  enum([19701100 str2num( data .lastTimestamp) ]) )
ans =
25- Sep- 2012 08:52:29

To retrievelive and historianaket dataseveralpre-conditions must be met:
1. The IB accounis subscribd to theinformationservicefor the staed security

2. The specified secuyi can befound on the specified exchange using th
specified classification propertiés.k.a.contrac

3. The security is currently traded (i.e., its market is currently open)
4. There is no other TWS with live data running on a different comfluter

5. If you marage several accounts, they should be associated with the main
account for live data, using the Manage Accounts window in TWS.

If any of these conditionss not met, the information returned by IB will be
emptyinvalid (the data fields will have a value ef or [] ). In some casedB-
Matlab automatically attempts to4fetch the data from IB, to ensure that the data is
in fact missinglf condition 3is not metthe empty data will not be accompanied by
any error messagsd;¢ondition1 and/or2 (but not 3)s not metan error message will
be displayed in the Matlab command wind8vas the following examples illustrate:

>>data= IBMatlab (' action ','query ', 'symbol',' GOOG);
[API.msg2] Requested market data is not subscribed.Error&BEST/STK/Top
{153745220, 35 4}

28 hitp://docs.oracle.com/javase/1.5.0/docs/api/java/util/Date moté the units [seconds/milliseconis] hi s can be trickyé)
2 http://www.mathworks.com/support/solutions/en/da@RDH2S/

%0|B only sends live/historic data to a single computer, so retrieving such data reqeiesiaB to be connected the TWS
that getghe live data, not to another TWS odifferent computerSo if you connect TWS to your live account on computer
A, and another TWS to your pageading account on computer B, th@tMatlab can retrieve data only via computer A.

%1 The error messages can be suppressed usildstjgisplaylLeve parameter, and can also be trapped and processed using the
CallbackMessageparameter see §14 below for more details



http://docs.oracle.com/javase/1.5.0/docs/api/java/util/Date.html
http://www.mathworks.com/support/solutions/en/data/1-9B9H2S/
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data =
dateTime: {1x0 cell}
open: []
high: []
low: []
close: ]
volume: []
count: []
WAP: []
hasGaps: []

This illustratesa situationwhere we are not subscribed to data for this specific
security type and/or exchange. A similar yet different message is retumed we
try to get historical data fa security type oexchangehat is not subscribed

>>data=  IBMatlab (' action
[APl.msg2] Historical Market Data
No market data permissions for

If we specify an incorrect security name or classification properties, then the data is

", "history ',

"symbol ', ' GOOG);
Service error message:
ISLAND STK {153745241, 162}

similarly not returned, and amrer message idisplayed (see discussiang3.2).

In some cases, querying a contract may return soradid (<0) field values. For
example,querying theNIFTY50 index only returns valid close and lastPrice fiplds
other fields returnl. The reasoms thatNIFTY50 is not a tradable securiby itself,
soit has ndvid/ask/open/high/low/volume values. OMNYFTY50 futures are tradable
securities, and these indeed return valid field valdemther common reason for
receiving -1 field values isqueryingwhen the market is closed.o preventIB-
Matlab from wating a long time for the missing fields, set thiemneout parameter.

Additional marketdata about a security can be i@tre d

usi

ng | Bbés

mechanismyhich isaccessed via th@enericTickList parameter. This parameter is
a string (default=' =empty) that accepts comrsaparated integers such@®0,10b
or 3632 Note that the value should be a strid2B69, not a number (236).

>>data=  IBMatlab (' action

'L query
" GenericTickList

"symbol ', ' GOOG, ...
','236"); % Note:

' 236", not

236

One of the useful tickypes is 236, which returns information about whether or not

the specified security is shortable. Only some securities and exchanges support this

feature (mainly US stocksand only for streaming quof8gnot for reglar market

gueries) When the feature is supported, an additiehatable

basic infor mat.

on

field

abd*ut the

%2 http://www.interactivebrokersom/en/software/api/apiguide/tables/generic_tick_types.htm

¥ See §7 for details on streaming quotes

is returned with
securityos

% See §11.3 for details about the shortable mechanism, with a full working example that uses callbacks

Gener.

shor

C


http://www.interactivebrokers.com/en/software/api/apiguide/tables/generic_tick_types.htm
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5.2 Market depth data

For some exchanges and security types, and possibly also depending on your 1B
account subscription, IB enables the user to retrieve market depth (order book)
information. InIB-Matlab, this information can either be retrieved as atome data
shapshot, or in continuous streaming mode. To get snapshot data, set the
QuotesNumberparaneter to 1 (=default); to get streaming data@abtesNumber

to a larger value. This section describes thetone data snapshot mechanism; see
87.3 below for a description of the streaming data mechanisn§ldn8 for a usage
example of a continuouslypdating ordetbook GUI.

In general, retrieving market depth is very similar to retrieving siqgtee data, the
only difference being that for market depth, themberOfRows parameter should
be set to a positive number betwees @.e., 2, 3, 4 or 5%

Here is a simple example of retrieving the top 3 rows of the EUR.USD-bodér

>> data Struct = IBMatlab (' action ', ' query ', 'symbol',' EUR, ...
'LocalSymbol' ' EUR.USD, 'SecType' ,'CASH',
'Exchange' ,'IDE ALPRO', 'NumberOfRows' ,3)
data Struct =
regld: 464868253
reqTime:'  16- Dec- 2014 14:03:48'
lastEventDateNum: 735949.585989664

lastEventDateTime: '16 - Dec- 2014 14:03:49
symbol: 'EUR’
localSymbol: 'EUR.USD
isActive: 0

quotesReceived: 6
quotesToReceive: 6
bid: [1x3 struct]
ask: [1x3 struct]
contract: [1x1 stru ct]

>> data Struct .bid(1)
ans =
price: 1.25345
size: 1000000
marketMaker: "
dateNum: 735949.585989618
dateTime: '16 - Dec- 2014 14:03:49'

>> data Struct .ask(l)
ans =
price: 1.2535
size: 8320000
marketMaker: "
dateNum: 735949.585989653
dateTime :'16 - Dec-2014 14:03:49'

% The default value dflumberOfRows (=1) in indicats a singlequote query rather than a markkspth query.
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Note tha in this case, 6 quotes were received, corresponding to the requested 3 rows
for both the bid and the ask sides. You can request L nearketdepth rowgsome
exchanges may limit the number of available madegith rovg to a lower number)

Note that in some cases, the market depth of the bid/ask sides may not be the same.
For example, it is possible thatt some timehere are 5 bid rows, but only 4 ask rows.

Naturally,data Struct .bid(1) is the highest bidjata Struct .a sk(1) is the lowest ask:

>>[ data Struct .bid.price]
ans =
1.25345 1.2534 1.25335

>>[ data Struct .ask.price]
ans =
1.2535 1.25355 1.2536

In some cases (again, depending on the market, security and youbgBription
level), Level 2 marketlata may be available. In such casesytetMaker field will
contain the name of the exchange hosting the order for that row.

As noted above, market depth is not always available. In such cases, you may receive
an apficable error message from the IB server, and the returned data will be empty:

>> data = IBMatlab( '‘Action' ,'query’ , 'Symbol' ,'IBM', 'NumberOfRows' ,3)
[API.msg2] Deep market data is not supported for this combination of

security type/exchange {464879606, 10 092}

data =

reqld: 464879606
reqTime: '16 - Dec- 2014 14:22:06'

lastEventDateNum: -1
lastEventDateTime: "
symbol: 'IBM
localSymbol: "
isActive: 1

quotesReceived: 0
quotesToReceive: 6
bid: [0x0 struct]
ask: [0xO0 struct]
contract: [1x1 struct]
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5.3 Scanner data

| B ¢&cannes datéunctionalityreturns a list of securities that mattie specified scan
criteria IB providesa long list of predefined scannéfancluding MOST_ACTIVE,
TOP_PERC_GAIN, HOT_BY_VOLUME, HOT_BY_PRICE etc. The scan can be
limited to security type and trading locatidhas well as to a variety afiteria on the
security attributes (price, volume, maty date, market cap, Moody/S&P rating,
coupon rate etc¥ This is an extensive list, which covers much of the demand.

Note IB scanners are only limited to the predefined scanner types and options above.
We cannot define a generic scan criteria basedttibutes that are not on the
predefined listin such cases, we would need to use other means to scan the markets
For example, consider usingn¥iz.com, which provides a very detailed online
scanner (free for online browsing; premium service to doathl6SV data file}®

Many additionalscreeners are available onliffe.

To usel B tnarket sannerin IB-Matlab, set theAction parameter téScanner and
either use the default criteria values (see table below) or override them. For example
to return the arrent most active stock in NASDAQ (the default criteria)

>> data Struct =IBMatlab( ' action ','scanner ')
data Struct =
EventName: ' scannerData
regld: 349661732
rank: O
contractDetails: [1x1 struct]
dist ance: ]
benchmark: []
projection: []

legssStr: []
symbol: ' QQQ
localSymbol: ' QQQ

contract: [1x1 struct]

Additional information about the returned security (QQQ in this case) can be seen in
the contract  andcontractDetails fields of the returned data structure.

By default,IB-Matlab only returns the top single security matching the scan criteria.
We can change this using theimberOfRows parameter. IB limits the amount of
returned data, so isiquite possible that we will receive fewer results than requested:

%6 http://www.interactivebrokers.com/en/software/api/apiguide/tables/available _marketescatm
37 hitp://www.interactivebrokers.com/en/software/api/apiguide/tables/instruments_and_location_codes_forscaaukets.htm
38 http://www.interactivebrokers.com/en/software/api/apiguide/java/scannersubscription.htm

% http://finviz.com/screener.ashx

40 For examplehttp://nasdag.com/reference/stertireener.aspkittp://caps.fool.com/Screener.aspx
http://google.com/finance/stockscreertetp://screener.finance.yahoo.com/stocks.html
http://stockscreener.us.reuters.com/Stock/US/inkiém://marketwatch.com/tools/stockresearch/screener



http://www.interactivebrokers.com/en/software/api/apiguide/tables/available_market_scanners.htm
http://www.interactivebrokers.com/en/software/api/apiguide/tables/instruments_and_location_codes_for_market_scanners.htm
http://www.interactivebrokers.com/en/software/api/apiguide/java/scannersubscription.htm
http://finviz.com/screener.ashx
http://nasdaq.com/reference/stock-screener.aspx
http://caps.fool.com/Screener.aspx
http://google.com/finance/stockscreener
http://screener.finance.yahoo.com/stocks.html
http://stockscreener.us.reuters.com/Stock/US/index
http://marketwatch.com/tools/stockresearch/screener
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>> data Struct =IBMatlab( ' Action ', ' scanner ', ' NumberOfRows',100)
data Struct =
1x23 struct array with fields:
EventName
reqld
rank
contractDetails
distance
benchmar k
projection
legsStr
symbol
localSymbol
contract

>> data Struct (end)
ans =
EventName: ' scannerData '
reqld: 349662602
rank: 22
contractDetails: [1x1 struct]
distance: []
benchmark: []
projection: []
legsStr: []
symbol: ' AMZN
localSymbol: " AMZN
contract: [1x1 struct]

The most important parameters for scanner requestmstrament (default value:
'STK'), LocationCode (default value: 8STK.NASDAQY and ScanCode (default
value:aMOST_ACTIVEQ. Additional parameters are listed at the end of this section.

Note You will only receive scan data that corresponds to your fRAianarket
subscription. For example, if you are only satibed to NASDAQ data but not to
NYSE or other exchanges, then you will only receive NASDAQ scan results,
regardless of your specifiddbcationCode In other words, scanner parameters only
narrow down (filter) scan results; they cannot be used to prowvisigbscribed data.

IB6 slocumentation about the possible scanner parameter values is quite limited and
incomplete. If you are unsure of the parameter values that are required for a specific
scan, contact | BOs customer sa oMiAPEt e and
ScannerSubscription parametétbat are required for your requested scan.

One feature that could help in determining the possible parameter values is an XML
document that the IB server provides which describes the possible combinations. We
canretrieve this documenity specifyingType="parametersn IB-Matlab:
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>> xmiStr = IBMatlab( ' Action ', 'scanner ', 'Type',' parameters ")
xmiIStr =
<?xmlversion="1.0 " encoding= "UTF 8"?>
<ScanParameterResponse>
<InstrumentList varName= " instrumentList ">

<Instrument>
<name>US Stocks</name>
<type>STK</type>
<filters>PRICE,PRICE_USD,VOLUME,VOLUME_USD,AVGVOLUME,AVGVOLU
ME_USD,HALTED,.. ,FIRSTTRADEDATE,HASOPTIONS</filters>
<group>STK.GLOBAL</group>
<shortName>US</shortName>

</Instrument>

<Instrument>
<name>US Futures</name>
<type>FUT.US</type>
<secType>FUT</secType>
<filters>PRICE,PRICE_USD,VOLUME,VOLUME_USD,PRODCAT,LEADFUT,C

HANGEPERC,CHANGEOPENPERC,OPENGAPPERC,PRICERANGE, TRADERATE</f
iter s>

<group>FUT.GLOBAL</group>
<shortName>US</shortName>
</Instrument>
... (~20K additional lines!)

This XML string is quite long (~1MB~20K lineg. We can store it in axml file and

open this file in an XML reader (for exalep a browser). Alternatively, we can ask
IB-Matlab to parse this XML and present us with a more manageable Matlab struct
that we can then process in Matldlhis is done by settinBarametersType='struct.

Note that thisXML parsingcould take dong time(afull minute or even longer)

>>params =IBMatlab( ' Action ','scanner ', 'Type','parameters '

’ l

' ParametersT ype','str uct ') %may take along time!
params =

Name: ' ScanParameterResponse
Instrume ntList: [1x1 struct]
LocationTree: [1x1 struct]
ScanTypelList: [1x2 struct]
SettingList: [1x1 struct]
FilterList: [1x2 struct]
ScannerLayoutList: [1x1 struct]
InstrumentG  roupList: [1x1 struct]
SimilarProductsDefaults: [1x1 struct]
MainScreenDefaultTickers: [1x1 struct]
ColumnSets: [1x1 struct]
SidecarScannerDefaults: [1x1 struct]

>> params.InstrumentList
ans =
Name: ' InstrumentLi st
Attributes: [1x1 struct]
Instrument: [1x23 struct]
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>> params.InstrumentList.Instrument(2)
ans =
Name: ' Instrument
name: ' US Futures
type: ' FUT.US'
filters: [1x108 char]
group: ' FUT.GLOBAL'
shortName: ' US
secType: ' FUT
nscanSecType: []
permSecType: []

>> params.InstrumentList.Instrument(2).filters

ans =
PRICE,PRICE_USD,VOLUME,VOLUME_USD,PRODCAT,LEADFUT,CHANGEPERC,CHANGEOPEN
PERC,OPENGAPPERC,PRICERANGE, TRADERATE

The parameters that affect scanner data retrieval closely mirror those expected by
| B dasa API*

Parameter Data Default Description
type
Type string ‘Scan One of:
1 'Scani scanner data
(default)
1 'Parametet§ possible
scanner param values
ParametersType string "XML' One of:
1 'XML' (default)
{1 ‘structi Matlab struct
AbovePrice number 0.0 Filter out contracts with a pric
lower than this value
AboveVolume integer 0 Filter out contracts with a
volume lower than this value
AverageOptionVolume integer 0 Filter out contracts with avg.
Above options volume lower than thi
BelowPrice number, Inf Filter out contracts with a prig
higher than this value
CouponRateAbove number 0.0 Filter out contracts with a
coupon rate lower than this
CouponRateBelow number Inf Filter out contracts with a
coupon rate higher than this
ExcludeConvertible string " Filter out convertible bonds
(empty string)

“1 http://www.interactivebrokers.com/en/software/api/apiguide/java/scannersubscription.htm



http://www.interactivebrokers.com/en/software/api/apiguide/java/scannersubscription.htm

IB-MatlabUser Guide 33

Parameter DEE) Default Description
type
Instrument string 'STK' Defines the instrument type
LocationCode string | 'STK.NASDAQ |Defines thescannednarket$§®
MarketCapAbove number| 0.0 Filter out contracts with a
market cap lower than this
MarketCapBelow number| Inf Filter out contracts with a

market cap above this value
Filter out contracts with a
(empty string) |maturity date earliethan this
; Filter out contracts with a
(empty string) |maturity date later than this
) Filter out contracts with a
(empty string) |Moody rating below this value
) Filter out contracts with a
(empty strirg) |Moody rating above this valug
1 Themaximalnumber of rows
of data to return fothequery
ScanCode string 'MOST_ACTIVE A long list...- see the API do¢
ScannerSettingPairs | string : For example, a pairingf
(empty string) |GAnnual, truéused on thé T
Option I mplie
scan retureannualized
volatilities
SPRatingAbove string " Filter out contracts with an
(empty string) |S&P rating below this value
" Filter out contracts with an
(emptystring) |S&P rating above this value
StockTypeFilter string ‘ALL’ One of:
'‘ALL" (default)
'CORP
'‘ADR'
‘ETF
'REIT'
'CEF

MaturityDateAbove string

MaturityDateBelow string

MoodyRatingAbove string

MoodyRatingBelow string

NumberOfRows integer

SPRatingBelow string

= =4 =4 =4 -8 4

“2 http://www.interactivebrokers.com/en/software/api/apiguide/tables/instruments_and_location_codes_for_market_scanners.htm
(note: this is only a partial list!)

3 http://www.interactivebrokers.com/en/software/api/apiguide/tables/instruments_and_location_codes_for_market_scanners.htm
(note: this is only a partial list!)

4 http://www.interactivebrokers.com/en/software/api/apiguide/tables/available _market_scanners.htm
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5.4 Contract details and options chain

Contract details for any security can be retrieved using tlamersAction="query’

with Type='contract'. If the security is wetlefined, thenB-Matlab will return a

data struct containing various details on the contract, which is basically a merge of
the contract and contractDetails structs that are returnetiebgimglequote query
(85.1).For example:

>> dataStruct =|BMatlab( ‘'action' , ‘contract' , 'symbol' ,'IBM" )
dataStruct =
m_conld: 8314
m_symbol: 'IBM'
m_secType: 'STK'
m_expiry: []
m_strike: O
m_right: []
m_multiplier: []

m_exchange: 'SMART'
m_currency: 'USD’
m_localSymbol: 'IBM'
m_primaryExch: 'NYSE'
m_includeExpired: 0
m_secldType: []
m_secld: []
m_comboLegsDescrip: []
m_comboLegs: [0 java.util.Vector]
m_underComp: []
m_summary: [1x1 com.ib.client.Contract]
m_marketName: 'IBM'
m_tradingClass: 'IBM'
m_minTick: 0.01
m_priceMagpnifier: 1
m_orderTypes: 'ACTIVETIM,ADJUST,ALERT,ALGO,ALLOC,AON,
AVGCOST,BASKET,COND,CONDORDER,DARKPOLL,DAY,DEACT,DEACTDIS,DEACTEOD,DIS,
GAT,GTC,GTD,GTT,HID,IBDARK,ICE,IMB,IOC,LIT,LMT,LOC,MIT,MKT,MOC,MTL,...
m_validExchanges: 'SMART,NYSE,CBOE,ISE,CHX,ARCA,ISLAND,VWAP,
IBSX,DRCTEDGE,BEX,BATS,EDGEA,LAVA,CSFBALGO,JEFFALGO,BYX,IEX,TPLUS2,PSX'
m_underConld: 0
m_longName: 'INTL BUSINESS MACHINES CORP"
m_contractMonth: []
m_industry: Technology'
m_category: 'Computers'
m_subcategory: ‘Computer Services'
m_timeZoneld: 'EST'

m_tradingHours: '20150325:0400 - 2000;20150326:0400 - 2000
m_liquidHours: '20150325:0930 - 1600;20150326:0 930- 1600
( many additional data field;,. some of them  empty)

Note that the data is returned even outside market trading hours, unlike the single
qguote quenthattypically returns emptyricing data outside trading houralso noe
that no pricing information is returned, only the contract information.
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Retrieving the options chain of an underlying security uses the same mechanism. In
this case, when we haBecType'OPT' (standard options) or 'FOP’ (futures option),
thenmultiple @ntracts are returned (in an array of data structs similar to the above),
based on those options that correspond to our request.

For example, to retrieve all futures options for they@@r US Treasury Note (ZN),
which have aantract month of December 28

>> dataStruct =|BMatlab( ‘'action' , ‘contract' , ‘'symbol' ,'ZN' ,
"secType' ,'FOP', ‘expiry’ ,'201512'
‘exchange','ecbot’ )
dataStruct =
224x1 struct array with fields:
m_conld
m_symbol
>> dataStruct(1)
ans =

m_conld: 168043528
m_symbol: 'ZN'
m_secType: 'FOP'
m_expiry: '20151120'
m_strike: 128.5
m_right: 'P'
m_multiplier: '1000'
m_exchange: 'ECBOT"
m_currency: 'USD'
m_localSymbol: 'P OZN DEC 15 12850'

>> dataStruct(2)
ans =
m_conld: 168043533
m_symbol: 'ZN'
m_secType: 'FOP'
m_expiry: '20151120'
m_strike: 131
m_right: 'P'
m_multiplier: '1000'
m_exchange: 'ECBOT
m_currency: 'USD'
m_localSymbol: 'P OZN DEC 15 13100'

Note we need to specify theecTypeandExchangefor options since IB cannot find
the security using the default parametaliues (‘'STK' and 'SMART', respectively):
>> dataStruct =|BMatlab( ‘'action' , ‘contract' , 'symbol' ,'ZN',
"secType' ,'FOP' , ‘expiry’ ,'201512" )
[AP1.msg2] No security definition has been found for the request
{494601749, 200}
dataStruct =

I
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Also note that the reportedl expiry field is the last trading date for the contréot
this case, November 20, &)1 not t he contr ac(thbesc 6Gac20ulald) e x p

We can limit the results by specifying a combination of tlpiry, Strike,
Multiplier and/orRight parameters. For example, to limit ZN options only to Calls:

>> dataStruct =|BMatlab( ‘'action" ,'co ntract’ , ‘symbol' ,'ZN',
"secType' ,'FOP', ‘expiry’ ,'201512"
‘exchange','echot' , 'rght ',"Call ")
dataStruct =
112x1 struct array with fields:
m_conld
m_symbol
m_secType

Similarly, to get all options (Calls & Puts), in all expiry dates, that I&#tvike=$130:

>> dataStruct = |BMatlab( ‘action' , 'contract' , ‘'symbol' ,'ZN' ,
'secType' ,'FOP', 'strike ', 130, ..
‘exchange’,'echot’ )

dataS truct =

22x1 struct array with fields:
m_conld
m_symbol
m_secType

To retrieve the full optionshain without any filtering, we can just remove the
limiting parameters. Note that it taka few seconds for all the thousands of possible
contract details tbe sent from IB:

>> dataStruct = |BMatlab( ‘action' , 'contract' , ‘'symbol' ,'IBM ', ..
'secT ype' ,' OPT', ‘exchange', CBOE2)
dataStruct =
900x1 struct array with fields:
m_conld
m_symbol
m_secType

Note that the options are not necessarily ordered in any way: you should test the field
values, not rely on the order of the contracts in the returned dataStruct.

A different way of retrieving the options chain is explained in 811.4 belsimg IB
eventcallabacksThe difference between the mechanism here and in §11.4 is that the
the command here is synchronous (i.e., Matlab waits for all the data to be received
from IB before returning a unified dataStruct). In 811.4, the contracts data are
received ad processed in parallel (asynchronously) to the main Matlab program.

Finally, note thatt is not possible to receive the entire list of optitesin a single
command (each market price requires a separate request with a specific
LocalSymbol). We can aly extract the fulloption chainlist of contract names and
details in a single command, as shown above.
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5.5 Fundamental data

| B6s fundament al d aRewers fglabal cfundamentall datd for r et ur n
stocks.You must havea subscription to ReutersuRdamental set up igour 1B

Account Managementdfore you can receivmost of the reportsThe following data

reports are available using this functionafity:

1 ReportSnapshot (company overview)
1 ReportsFinSummary (financial summary)

1 ReportRatios (financiaktios)

1 ReportsFinStatements (financial statements)

1 RESC (analyst estimates)

{1 CalendarReport (company calendar)

1 Ratios (fundamental ratiasdifferent from other reports: see below

Note Fundamental data is only available for stocks, not for any otheritsetype.

To use | B6s nBEMaklabtsettheaionmpaameter bdrundamental
andthe Type parameter to one of the report names above, and specify the requested
contract informationgymbol, Exchange Currency etc.) For example:

>> xmiStr = [BMatlab( ' Action ', "' fundamental ', 'Type' , 'ReportSnapshot'
'Symbol" , 'IBM" )

xmiStr - =

<?xml version="1.0" encoding="UTF -8"?>

<ReportSnapshot Major="1" Minor="0" Revision="1">
<ColDs>

<ColD Type="RepNo0">4741N</ColD>
<ColD Type="CompanyName">International Business Machines
Corp.</ColD>
<ColD Type="IRSN0">130871985</ColD>
<ColD Type="CIKN0">0000051143</ColD>
</ColDs>
<Issues>
<Issue ID="1" Type="C" Desc="Common Stock" Order="1">
<IssuelD T ype="Name">Ordinary Shares</IssuelD>
<IssuelD Type="Ticker">IBM</IssuelD>
<IssuelD Type="CUSIP">459200101</IssuelD>
<IssuelD Type="ISIN">US4592001014</IssuelD>
<IssuelD Type="RIC">IBM</IssuelD>
<IssuelD Type="SE = DOL">2005973</IssuelD>
<IssuelD Type="DisplayRIC">IBM.N</IssuelD>
<IssuelD Type="InstrumentP|">261483</IssuelD>
<IssuelD Type="QuotePI">1090370</IssuelD>
<Exchange Code="NYSE" Country="USA">New York Stock
Exchange</Exch ange>
<MostRecentSplit Date="1999 - 05- 27">2.0</MostRecentSplit>
</Issue>

4 https://www.interactivebrokers.com/en/software/api/apiguide/java/reqfundamentaldata.htm
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<Issue ID="2" Type="P" Desc="Preferred Stock" Order="1">
<IssuelD Type="Name">Preference Shares Series A</IssuelD>
<IssuelD Type="Ticker">IBMPP</ IssuelD>
<IssuelD Type="CUSIP">459200200</IssuelD>
<IssuelD Type="ISIN">US4592002004</IssuelD>
<IssuelD Type="RIC">IBMPP.PK"C06</IssuelD>
<IssuelD Type="InstrumentP|">1883112</IssuelD>
<IssuelD Type="QuotePI">25 545447</IssuelD>
<Exchange Code="OTC" Country="USA">Over The Counter</Exchange>
</Issue>
</Issues>
<CoGeneralinfo>
<CoStatus Code="1">Active</CoStatus>
<CoType Code="EQU">Equity Issue</CoType>
<LastModified>2016 - 06- 29</LastModified>
<LatestAvailableAnnual>2015 - 12- 31</LatestAvailableAnnual>
<LatestAvailableInterim>2016 - 03- 31</LatestAvailablelnterim>
<Employees LastUpdated="2015 - 12- 31">377757</Employees>
<SharesOut Date="2016 - 03- 31"

TotalFloat="95  9386999.0">959961852.0</SharesOut>
<CommonsShareholders Date="2015 - 12- 31">444582</CommonShareholders>
<ReportingCurrency Code="USD">U.S. Dollars</ReportingCurrency>
<MostRecentExchange Date="2016 - 07- 07">1.0</MostRecentExchange>

</CoGene ralinfo>
<TextInfo>
<Text Type="Business Summary" lastModified="2016 -04-

21T03:03:49">International Business Machines Corporation (IBM) is a

technology company.

The fundamental data is returned as an XML string by default, as shown @have.
XML string can be quite long, depending on the requested report and sevveity
can storehis stringin a*.xml file and open this file in an XML reader (for example, a
browser). Alternatively, we can a&-Matlab to parse this XML andeturnasimple
Matlab struct by settinarametersType='struct’. Notethis XML parsing could take

a long time (a full minute or even longarsome cases, such as long RESC reports

>> data =IBMatlab( ' Action ','fundamental ', 'Type' , 'ReportSnapshot'
'Symbol' ,'IBM' , ' ParametersT ype',"'str uct ')

data =
Name: 'ReportSnapshot’
Attributes: [1x1 struct]
ColDs: [1x1 struct]
Issues: [1x1 struct]
CoGeneralinfo: [1x1 struct]
Textlnfo: [1x1 struct]
contactinfo: [1x1 struct]
webLinks: [1x1 struct]
peerinfo: [1x1 struct]
officers: [1x1 struct]
Ratios: [1x1 struct]
ForecastData: [1x1 struct]
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>> data.lssues.Issue(2).IssuelD(4)
ans =
Name: 'IssuelD'
Attributes: [1x1 struct]
Data: 'US4592002004'

>> data.lssues.Issue(2).IssuelD(4).Attributes
ans =
Type: 'ISIN'

In some cases, some of the fundamental reports may not be availabledaain
security forsome reasorwhile other reportsdr the same security may be available
>> data = IBMatlab( '‘Action' , 'fundamental’ , 'Symbol' ,'IBM'
‘Type' , 'ReportRatios' )
[API.msg2] We are sorry, but fundamentals data for the security

specified is not available. failed to fetch {636 789740, 430}
data =

I
>>data = | BMatlab( 'A ction' , ‘fundamental' , ' Symbol' ,'IBM' ,

' Type' , 'CalendarReport’ )
[API.msg2] We are sorry, but fundamentals data for the security
specified is not available. Not allowed {636789744, 430}

data =

I

The fundamental ratios repormype = 'Ratios’) differs from the other reports in
several aspects: it does not require a Reuters subscription; it is always returned in
struct (not XML) format regardless of tHearametersType value; and it isonly
avail able when the security trades. The re
internal mechanism for reporting fundamental ratios of streaming quotes (see section
§7.1 below) with aGenericTickList of '258', rather than Reuters dataFor a
description of the varioudatafields, rdertol B6s doc d'ment ati on.
>>data =IBMatlab( ' Action' , ‘fundamental’ , 'Symbol" ,'IBM' , 'Type' , 'Ratios’ )
data =
TTMNPMGN: 16.03988
NLOW: 116.901
REVTRENDGR:- 3.92708
TTMEPSXCLX: 13.27684
QTANBVPS: - 24.7614
TTMPRCFPS: 17.78968
TTMGROSMGN: 49.38146
TTMCFSHR: 15.23175
QCURRATIO: 1.37385
PRICE2BK: 9.93472
MKTCAP: 148275.7

(and so on: dozens of different fields)

“¢ https://www.interactivebrokers.com/en/software/apiajle/tables/generic_tick_types.htm
47 https://www.interactivebrokers.com/en/software/api/apiguide/tables/tag_values_fomfemtdé ratios_ticktype.htm
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The parameters thaiffect fundamentaldata retrieval closely mirror those expected
by | B6 s (far thescantractploperties, see section §3.3 abBve)

Parameter |Data type| Default Description
Type string | 'Ratios |One of:
1 ‘'Ratios'(default)i fundamental ratios
1 'Report®apshoti companyoverview
1 'ReportsFinSummary
financial summary
'‘ReportRatios’ financial ratios
'‘ReportsFing&atements!
financialstatements
1 'RESCi analyst estimates
i 'CalendarRepori companycalendar
ParametersType string | 'XML' |Oneof:
1 'XML' (default)
9 ‘struct'i Matlab struct

1
T

8 https://www.interactivebrokers.com/en/software/api/apiguide/java/reqfundamentaldata.htm
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6 Querying historical and intra-day data

Hi stori cal data can be retrievedrights,om | B, s
and |1 Bds |l engthy Iist.490chtetr[aathneseraml§9rvelolatlon
limitations, notIB -Matlab limitations.As of Nov 2015, these limitations include:

1. Historical data is limitedby default to 2000 results (data bars). You may have
access to more results depending on your IB subscription level. If you request
more results than your limit, the entire request is dropped.

2. Historical datas limited by default tahe past year. If yopurchasedditional
concurrent reatime market datdines from IByou canaccess up to $earsof
history. If you request data older thgaur limit, the entire request is dropped

3. Historical data requests that use a bar size of 30 seconds or less can only go
back six monthdf older data is requested, the entire request is dropped.

4. Requestingdentical historical data requests within 1sa@®ls is prohibited
IB-Matlab will automatically returrthe previous results in such a case.

5. Requesting 6+ historical data requests for the semnéract,exchangeand
tick type within 2 seconds is prohibitédhe entire request will be dropped.

6. Requestig 60+ historical data requests of any type within -trinutes is
prohibitedi the entire request will be dropped

7. Only certaincombinationf Duration andBarSizeare supported®

10 secs
15secs
30 secs
2 hours
3 hours

[puration \ Bar Size

605 {1 min)

1208 (2 mins)

1805 {3 mins)

2005 {5 mins)

6005 {10 mins}

Q005 {15 mins}

12005 (20 mins)

18005 {30 mins)

3600S {1 hr)

72005 (2 hrs

108005 (3 hrs

144005 (4 hrs

)
)
J
!

288005 (Bhrs

1D

2D

1w

2W

1M

2M...11M

1Y

9 http://www.interactivebrokers.com/en/software/api/apiguide/tables/historical_data_limitations.htm
Note: s0fl nwac il secod. Note theamndsilndaydn from Al minod, A1l hour
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Other Duration values (that are not specified in the table) are sometimgsnot
always, accepted by IB. For example, 6(B0 days)s accepted, but 61D is not. In
such cases, you can always find a valid alternative (3M instead of 61D, for example).

IB-Matlab does not prevent you from entering invabdrations andBarSizes T it
is up to you to verify that your specified parameters are accepted by IB. If they are
not, then IB will report an error messagdahe Matlab command window:

[APl.msg2] Error validating request: -'gd' : cause - Historical data
bar size setting is inval id. Legal ones are: 1 secs, 5 secs, 10 secs , €

Another limitation is that retrieving historical data must be done from the same
computer (IP) as the trading TWS:

[API.msg?2] Historical Market Data Service error message: Trading TWS
session is connected from a different IP address {527921821, 162}

Of course, you must have an IB subscription for data from the requested exchange:

[APl.msg2] Historical Market Data Service error message: No market
data permissions for NYSE STK {527921824, 162}

Also note that histocal data retrieval is subject to the same-qgaditions as for
retrieving the current live market data (see 85.1). If any of these limitations is not
met, then an error message will be displayed and no data returned.

Subjectto these limitations, retrigng information inlB-Matlab is quite simple For
example, to return the-Hour bars from the past day
>>data= IBMatlab (' action ',"history ', 'symbol',"IBM",
"barSize ','1 hour', 'useRTH ,1)
data =
dateNum [ 1x7 double]
dateTime: {1x7 cell}
open: [161.08 160.95 161.66 161.17 161.57 161.75 162.07]
high: [161.35 161.65 161.70 161.60 161.98 162.09 162.34]
low: [160.86 160.89 161.00 161.13 161.53 161.61 161.89]
close: [160.93 161 .65 161.18 161.60 161.74 162.07 162.29]
volume: [5384 6332 4580 2963 4728 4465 10173]
count: [2776 4387 2990 1921 2949 2981 6187]
WAP: [161.07 161.25 161.35 161.31 161.79 161.92 162.14]
hasGaps:[0000000]

As canbe seen, the returneaa object is a Matlab struct whose fields:ate

 daeNumi anumericarrapf dat e/ ti me values®in Matl ab

9 dateTime T acell-array of date strings, or a numeric array of date vaués
format (®e theFormatDate parameter, explained below). Intra
day bars use local timezone; daily bars use exchange timezone.

M openit he bardés opening price

*1 http://www.interactivebrokers.com/en/software/api/apiguide/java/historicaldata.htm#HT _historicalDataw
52 hitp://www.mathworks.com/help/matlab/ref/datenum.html
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high T the high price during the time covered by the bar

low T the low price during the time covered by the bar

cose Tt h e s dosing@rice

volume T the trading volume during the time covered by the bar

count T number of trades that occurred during the time covered by the bar
Note: only valid whertwhatToShow="Trades(see below)

1 waPRi the weighted average price during the ticogered by the bar
1 hasGaps T whether or not there are gaps (unreported bars) in the data

= =4 -4 A -9

The fields are Matlab data arrays (numeric arrays for the data aratresté for the
timestamps). To access any specific field, use the standard Matlab notation:
>> data.dateTime

ans =
' 20110225 16:30:00 ' '20110225 17:00:00 ' '20110225 18:00:00
' 20110225 19:00:00 ' '20110225 20:00:00 "' '20110225 21:00:00
' 20110225 22:00:00

>> |astOpen = data.open(end); % =162.07 in this specific case

Thefollowing parameters affect historical daetrieval®®

Parameter | Data type Default Description
EndDateTime string " YYYYMMDD hh:mm:ss TMZ format
(empty string)|(the TMZtime zone ioptionaf?)
meaning Now
BarSize string 'L min' |Size ofdatabarsto bereturned (within
IB/TWS limits). Valid values include:

1 1 sec, 5/0/15/30 secs

1 1 min (default)

1 2/3/5/10/15/20/30 mins

1 1 hout 2/3/4/8 hours

f 1daylw,1m
DurationValue | integer 1 Together withDurationUnits this
parameter specifies the historical datg
duration, subject to the limitations on
possibleDuration/BarSize
Duration Units string ‘D' One of:
1'S (seconds)
1 'D' (daysi default)
1 'W' (weeks)
1 'M' (months)
1 'Y' (years)

%3 http://www.interactivebrokers.com/en/software/api/apiguide/java/reghistoricaldata.htm
% The list of time zones accepted by IB is listed in §9.1 below
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Parameter | Data type Default Description
WhatToShow |string (casg 'Trade$s |Determines théype ofdatato return
insensitive) 1 'Trade$ (default; invalid for Forex
1'Midpoint
1'Bid’
1'Ask’

'Bid_Ask (see usage note belo®

1 'Historical_Volatility (STK/ETF/IND)

1'Option_Implied Volatility (as above

UseRTH integer or| 0 =false |Determines whether to return all data

logical flag available during the requested time sy

or only data that falls withinegular
trading hours. Valid values include:

1 0 or falseg(default) all data is
returned even where the markeds
outside of its regular trading hours

1 1 or true:only data withirregular
trading hours is returned, even if th
requested time span falls partially ¢
completely outside of the RTH.

FormatDate integer 1 Determines the date format applied tc

returneddatabars. Valid values includé

1) strings ¢yyyymmdd hh:mm:dda(the

time part is omitted if barSize>=1d

2) dates are returned as a long integ

(# of seconds since 1/1/1970 GMT
Only supported foBarSize< 1 day.

Timeout number Inf = Max # of secs to wait for an IB respon

unlimited |to a requestThe timeout is ignored aft

partial data has been received

IncludeExpired | integer or O=false |If true, expiredcontractsare considerec

logical flag otherwise they are not.

Note that ifincludeExpired is set to 1 (or true), the historic data @xpired contracts
is limited to thelast year of the contratst life, andis initially only supportedby IB
for expired futures contrac(lBMatlabimposes no limitation, but IB may indeed

Also note that some securities and exchanges do not suppd#in historical

parameter combinationgor example, FOREX (currency) historical data requests on

the IDEALPRO exchange do not supp@rthatToShow="Trade§ only 'Midpoint. IB

displays a very cryptic error message in such cases, and we are only left with the
option of guessing what parametearVue t o modi f vy, or ask | Bob6s

% For Bid_Ask, the timewveighted average bid pes are returned in t@en field, and the ask prices in tigdose field.

(
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Refer to | B®&%fordhe mtesmieformatian iorothe allowed parameter
values for historical data requests. Here is a table listing the alldtedToShow
values for variouSecTypes, valid as of 11/215:

HISTORICAL _|OPTIOMN_IMPLIED _
Products Y whatToShow | TRADES | MIDPOINT | BID | ASK | BID ASK | WOLATILITY WOLATILITY
Stocks
CMDTY invalid invalid
Options invalid invalid
Futures invalid invalid
FOPs invalid invalid
ETFs
VWarrants invalid invalid
Structure Products invalid invalid
SSFs invalid invalid
Forex invalid invalid
Metals invalid invalid
Indices [invaiid | —invhlia | invalid
Bonds invalid invalid
Funds invalid invalid invalid
CFDs™* invalid invalid invalid

Also note that some exchanges, while returning the requested historical data, may not
provide all of the historical data fields listed above. For example, in the case of
FOREX on IDEALPRO again, theolume,count and WAP fields are not returned,
andappear as arrays df when returned to the user in the struct:

>>data=  IBMatlab (' action ', "history ', 'symbol',"' EUR,
"localSymbol ' ,' EUR.USD, 'secType','cash',
"exchange ', 'idealpro ', 'barSize ','1 day',

' DurationvValue ',3, ' WhatToShow', ' midpoint ")
data =
dateN um:[ 734909 734910 734913]
dateTime:{ '20120210' '20120211' '20120214°'}
open: [1.32605 1.3286 1.32095]
high: [1.3321 1.329075 1.328425]
low: [1.321625 1.315575 1.320275]
close: [1.328575 1.319825 1.325975]
volume:[ -1 -1 -1]
count: [ -1 -1 -1]
WAP: [ -1 -1 -1]
hasGaps: [0 0 0]

In this examplehistorical daily BarSize = '1 day) data from the past 3 gawas
requestebn 201202-13 (Monday).Data wasreceivedfor 201202-09 (Thursday),
201202-10 (Friday) and 201P2-13 (Monday).Data wasnot receive for 201202-
11 and201202-12 because thepecifiedsecurity washot traded during the weekend.

%6 http://www.interactivebrokers.com/en/software/api/apiguide/tahitetstical_data_limitations.htm
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Anotheroddity is thathe datesvere reported with an offset of 1 (20:02-10 instead

of 201202-09 etc.) The reason is that the informationcallected on a daily basis
and reported as of the first second after midnight, i.e., on the following date. This is
indeed confusing, so if you rely on the reported historical data dates iarnalysis,

then you should take this into consideratiobhis 1-day offset only occurs when
UseRTH=0 (which is the default value): if you d86eRTH=1, then the correct dates

will be reported, since regular trading hours witdin the same day, not midnight.

It is possible to specifidarSize larger than duration. For example, on July 14, if we

specify a duration of 3 weeks, aBarSize='lw, wed0d get the results
(=end of trading week) in the past 2lays. 1 we setBarSize="1m), webd get two
results: for June 30 (=end of last trading month) and July 14.

| B6s historical data mechani sm enoadsl es retr
old as a yeafor morg if you purchase this option from IB). Some software vendors

differentiate between intrday and historical information, but as far as IB &Bd

Matlab are concerned, this is merely a semantic difference and there is no actual
difference Subject to the aailable options in th®uration-vs-BarSize table a the

beginning of this section, we can select any date/time wiridatwe wish

In some cases, users may be tempted to use the historical data mechanism to retrieve
reattime data. This is relatively epso setup. For example, implement an endless
Matlab loop that sleeps for 60 seconds, requests the latest historical data for the past
minute andthengoes to sleep again (advanced Matlab users wimyldove this by
implemening arecurringtimer object lhat wakes up every minutéh such caseshe

user should consider using the streaming quotegaltime barsnechanism, rather

than historical quotes. Streamidgta isthe subjecbf the following section.

One user has reported that in some case®tild s empty data for historical index
(SecType'Ind’) queries. RestartingTWS/Gateway and-querying when the
exchange is active appears to solve this problem.
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7 Streaming data

Streamingdata isa neasreattime mechanism, where IB sendsgoinginformaion
to IB-Matlab about quote ticks (bids and asks)d aggregated retime bars

7.1 Streaming quotes
The streaming quotes mechanism has two distinct parts:

1. Request IB to start sending the stream of quotes for a specified security. This
is done by usind\ction="query andQuotesNumberwith a positive >1 value.
The requestodos I D (a scalar integer) is r

2. Later, whenever you wish to read the latest quote(s), simply use
Action='query and QuotesNumber -1 (minus one). This will return the
latestinformation (a data struct)vithout stopping the background streaming.

For example, |l etds request 100 streaming qu
>>reqld = IBMatlab (' action ', ' query ', 'symbol',' EUR, ..
"localS ymbol ', EUR.USD, 'currency ','USD,
"secType','cash', 'exchange','idealpro
" QuotesNumber ' ,100)
regld =
147898050

This causes IB to start sending quotedBeMatlab in the background, up to the
specifiedQuotesNumber, without affecting normal Madb processing. This means
that you can continue to work with Matlab, process/display information etc.

QuotesNumbercan be any number higher than 1 for streaming to work (a value of 1
is the standard markeuery request described §.1). To collect streming quotes
endlessly, simply sepuotesNumberto the valuenf . Note that in Matlabinf is a
number not a stringo donot enclose it in quotesigf ') when submitting request

Also note that the request to start streaming quotes returns the requast diata.

The quotes are collected into an internal data bufféB {Matlab. A different buffer

is maintainedfor eachcontract (or rather, combination afocalSymbol SecType
and Expiry). The buffer size can be controlled using tReiotesBufferSize
paraneter, which has adefault valueof 1. This means that by default only the latest
streaming quote of each type (bid/ask) is stoaémhg with high/low/close data.

If you set a higher value f@uotesBufferSize®’ then up to the specified number of
latest Id quotes will be storethote: only bid quotes are counted here)

>>reqld = IBMatlab (' action ', " query ', 'symbol"',' GOOG, ...
" QuotesNumber ' ,100 , ' QuotesBufferSize ' ,500 )

5" QuotesBufferSizeis a numeric parameter likQuotesNumber s o donét encl ose the parameter value
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Note that using a largguotesBufferSizeincreases memory usagehich could have
an adverse effect if you use \eery large buffer size (many thousands) and/or
streaming for a large number of different securitfes.

Subsequent requests to retrieve the latest accumulateds buffer data without
stoppng the backgroundgtreaming, should us@uotesNumber = -1 (minus one).
These requesteturn aMatlabdatastruct similar tothis:

>> dataStruct = IBMatlab (' action ', " query ',

"localS ymbol ', EURUSD'
" QuotesNumber ', - 1)

dataStruct =
regld: 147898050
symbol: ' EUR
localSymbol: " EUR.USD
isActive: 1

quotesReceived: 6
quotesToReceive: 10
quotesBufferSize: 1
genericTickList:
data: [1  x1 struct]
contract: [1x1 com.ib.client.Contract]

Streaming quotes are stored using a combination dfghalSymbol, SecType and
Expiry date values that were specified in the initial request for the streaming quotes.

In most cases (as in thexample above), we only need to specify the
SymbolLocalSymbol and the QuotesNumber in the subsequent requedts.
Specifyingall the other parameteris normallyunnecessarysincelB-Matlab already

knows about this symbol Ganingrqueskiveworld s fr om
only need to specify th&ecTypeand possibly also th&xpiry when there is a

potential conflict between distinct streaming quotes (e.g., streaming quotes of both

the underlying asset and some Futures index of it).

This is usefulnd easy to use, but also means that you cannot have two simultaneous
streams for the sameombination ofLocalSymbol, SecTypeand Expiry, evenif
using differentherparameters.

In the returnediataStruct , we can see the following fields:

1 reqid T this is the request Iscalar integer)for the original streaming
request, the same ID that was returnedBMatlabin our initial request

9 symbol , localSymbol T the securitywhose data ibeing streamed

%8 Quotes use about 1.5KB of Matlab memory. SQuibtesBufferSize=1500, then for 20 symbolB -Matlab would need
20*1500*1.5KB = 45MB of Matlab memory when all 20 buffers become full (which could take a while).

%9|B-Matlab versions since 201Q1-15 only need to useocalSymbol; earlier versions dB -Matlab usedSymbolto store the
streaming data. Thimeans that the earlier versions cannot stream EUR.USD and EUR.JPY simultaneously, since they both
have the same symbol (EUR). In practice, for most st@&ksjpol = LocalSymbol so this distinction does not really matter.

t
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1 isActve 1 a logical flag indicating whether quotes atarrently being
streamed for thissecurity. WhenQuotesNumber bid quotes have been
received, this flag is set to false (0).

quotesReceived T number of streamingid quotes received for this security

quotesToReceive 1 total number of streamingid quotesrequested for the
security (sing the QuotesNumber parameter). WhenyuotesReceived — >=
guotesToReceive , Streaming quoteareturned off andsActive  is set to false

(0). Note that it is possible thatiotesReceived > quotesToReceive , Since it
takes a shortime for the streaming quotes cancellation request to reach IB,
and during this time few additionateattime quotesnayhave arrived.

quotesBufferSize T size of the data buffer GuotesBufferSizeparameter)

genericTickList i any GenericTickList requestd in the initial request will
be kept here for possible reuse upon resubscribing to the streaming(gaetes
theReconnectEveryparameter described belaw)

1 contract T a Java object that holds the definition of the security, for possible
reuse upon resubsbing to the streaming quotes.

1 Data T this is a sukstruct that holds the actual buffered quotes.data

To get the actuajuotesdata, simply read théata field of thisdataStruct

>> dataStruct.data
ans =
dataTimestamp: 734892.764653854
high: 1.3061
highTimestamp: 734892.762143183
low: 1.29545
lowTimestamp: 734892.762143183
close: 1.30155
closeTimestamp: 734892.762143183
bidPrice: 1.2986
bidPriceTimestamp: 734892.764653854
bidSize: 1000000
bidSizeTimestamp: 734892.764653854
askPrice: 1.29865
askPriceTimestamp: 734892.764499421
askSize: 18533000
askSizeTimestamp: 734892.764653854

Note that each data itehas an associated timestamp, because different data items are

sent separatelgnd independentljrom IB server. You can convert the timestamps

intohumarr eadabl e st r i ndateshrfynctiors asfodpwsMat | ab 6 s
>> datestr(dataStruct.data.dataTimest amp)

ans =
24-Jan - 2012 23:56:32
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ThedataTimestamp field currently holds the same informationb&®rice Timestamp
Future versions dB-Matlab may modify this to indicate the latest timestamp of any
received quote, not necessarily a bid quote.

If insteadof using QuotesBufferSize=1 (which is the default value), wead used
QuotesBufferSize=3, then we would see not thetest quote but the latesgBotes:

>>reqld = IBMatlab (' action ', ' query ', 'symbol',' EUR,
"localS ymbol'," EUR.USD, 'currency ','USD, ..
"secType','cash', 'exchange ', ' idealpro
" QuotesNumber ' ,10, ' QuotesBufferSize ', 3);

% now at any following point in time run the following command to get

the latest 3 quotes:

>> dataStruct = IBMatlab (' action ', query ',

"localS ymbol","' EUR.USD,
" QuotesNumber ', - 1);
>> dataStruct.data
ans =
dataTimestamp: [734892.99760235 734892.99760235 734892.99775607 6]
high: 1.3061
highTimestamp: 734892.99740162
low: 1.29545
lowTimestamp: 734892.99740162
bidPrice: [1.30355 1.3035 1.30345]
bidPriceTimestamp: [734892.99760235 734892.99760235 734892.997756076 |
bidSize: [2000000 4000000 4000000]
bidSizeTimestamp: | 734892.997756076  734892.997756076  734892.997756076 |
askPrice: [1.30355 1.3036 1.30355]
askPriceTimestamp: [734892.997667824 734892.997667824 734892.997756076 |
askSize: [3153000 2153000 4153000]
askSizeTimestamp: [73489 2.997756076 734892.997756076 734892.997756076]
close: 1.30155
closeTimestamp: 734892.997407037

Note that the high, low and close fields are only sent once by the IB server, as we
would expect. Only the bid and ask information is sent asincous stream of data
from IB. Also note how each of the quote values has an associated timestamp.

To stop collecting streaming quotes for a security, simply send the request again, this
time with QuotesNumber=0. The request will return theataStruct ~ with the latest
data that was accumulated up to that time.

Another parameter that can be used for streaming quot@&s-atlab attempts to
bypass a problem that sometimes occurs with-frigdjuency streams. In such cases,
it has been reported that after sl thousand quotes, IB stops sending streaming
guotes data, without any reported error message. RémnnectEvery numeric
parameter default=6000) controls the omber of quotes (total of aktreaming
securitiey before IB-trade automatically reconnects IB and resubscribes to the
streaming quotes. You can specify any positive numeric valuéf oto accept
streaming quotes without any automated reconnection
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Here is a summary ahe|BMatlab parametershatdirectly affect streaming quotes:

Parameter

Data type

Default

Description

QuotesNumber

integer

1

One of:

1 infi continuous endless streaming
guotes for the specified security
N>171 stream only N quotes

17 get only a single quote (i.e., non
streaming snapshat)(default)

07 stop streaming quate

-17 return the latest accumulated
guotes data while continuing to
stream new quotes data

= =4

= =4

QuotesBufferSize

integer

Number of streaming quotes storediin
cyclic buffer. Oncethis number of quotes h
beenreceived the oldest quotes discarded
whereveranew quote arrives

GenericTickList

string

Used to request additional (nolefault)
information: volume, last trade info, €it.

ReconnectEvery

integer

5000

Number of quotes (total of adlecuritie$
before automated reconnection to 1B aed
subsciption to the streaming quotes.
1 infi accept streaming quotes withg
automated reconnection
1 N>07 automatically reconnect ame-
subscribe to streaming quotes after
guotes are received

LocalSymbol

string

Used to identify and store streamed quote

SecType

string

'STK'

Used to identify and store streamed quote

Expiry

string

Used to identify and store streamed quote

Notes:
M Bdoes

T | B6s

not

s e quates whele priceéd dods inat &hgngdo, IB
streaming data is NOT tielay-tick, but rdher snapshots of the market (every
5ms for Forex, 10ms for Options, and 250ms for all other security types).

1 By default, IB limits the streaming to 100 concurrent requests (contracts).
Users can purchase additari00contract blockg @uote Boostear jrom IB.

messages
affect streaming quotes, only messages $erihe IB server. There is no
known IB limitation on streamedmessagesrate However, a practical
limitation is ~50100 quots/sec due to your cliesbmputemprocessing time.

1 Streaming data retrieval is subject to the samecpnelitions as for retrieving
the current live market data (see 85.1).

rat e

| i mB3tdadbes nohdirdctyy0 / s e c ,

% http://www.interactivebrokers.com/en/software/api/apiguide/tables/generic_tick_types.htm
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7.2 Realtime bars

The realtime bars mechanism is similar to streaming quotekeinsénse that it
enables the user to receive information about a security every several seconds, until
the specifiedQuotesNumber of bars have been received. The mechanism is also
similar to historical datan the sense that the bars information is agdezdach bar
contains the OHLCV information just as for historical data beeeg6 for detalils).

Similarly to streaming quotes, the realtime bars mechanism has two distinct parts:

1. Request IB to start sending the stream of bars for a specified seturgys
done by usingAction=realtime_barsand QuotesNumber with a positive
(>0) value. If QuotesNumber1 (the default value), then the data for the
single bar is returned immediately; Otherwise, only the request ID is returned.

2. Later, whenever you wisho read the latesbans) data simply use
Action="realtime_barsand QuotesNumber -1 (minus one). This will return
the latest information without stopping the background streaming.

Like streaming quotes, the streamed bars are stored based on a unigiratomof
their LocalSymbol, SecType and Expiry. As with streaming quotes, there ike
ability to automatially reconnecto IB after everyspecifiednumber of received bars

Note thatIB currently limits the realtime bars toggcond bars onl§: Also, only

some combinations of securities, exchanges and data types Wiha&ToShow
parameter) are supported. If you have doubts about whether a specific combination is
supported, ask IB customer service (the limitation is on the 1B servdBMatlab).

Userscanprocess realtime bars in one of tways
1 use a Matlab timer to query the latest accumulated bars data (via
QuotesNumber=-1), or:

1 use theCallbackRealtimeBar parameter to sed dedicatedVatlab callback
function that will be invoked whavera new lar is received (every 5 sed3).

Here is asimple example of using realtime barf®r a single (snapshot) bar
(QuotesNumber= 1), representing the previous 5 secands

>> data = IBMatlab( "action ', 'realtime ', 'symbol',"'IBM")
data =
date Num 735551.017997 685
dateTime:{ ' 13- Nov-201300:25:55 '}
open: 183
high: 183
low: 183
close: 183
volume: 0
WAP: 183
count: 0

&1 http://www.interactivebrokers.com/en/software/api/apiguide/java/reqgrealtimebars.htm
62 See§11 for details about setting up callback functions to IB events
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And here is a slightly more complex example, w@QnotesNumber3. The data
structthat isreturred in this case is correspondingiore complex:

>> reqld =IBMatlab( 'action ','realtime ', 'symbol"',' AMZN,
" QuotesNumber ' ,3, ' QuotesBufferSize ' ,10) ;
reqld =
345327051
(now wait 15 seconds or more for the 3 bars to be receive d)
>>data Struct =IBMatlab( 'action ','realtime ', 'symbol',"' AMZN,

" QuotesNumber ', - 1) ;
data Struct =
regld: 345327051
symbol: ' AMZN
localSymbol: "
isActive: 0
guotesReceived :3
quotesToRe ceive: 3
quotesBufferSize: 10
whatToShow: ' TRADES
useRTH: 0
data: [1x1 struct]
contract: [1x1 com.ib.client.Contract]

>> data Struct .data
ans =
dateN un [735551.008912037 7355 51.008969907 735551.009027778]
dateTime: {1x 3 cell}
open: [349.97 349.97 349.97]
high: [349.97 349.97 349.97]
low: [349.97 349.97 349.97]
close: [349.97 349.97 349.97]
volume: [000 ]
WAP: [349.97 349.97 3 49.97]
count:[000 ]

>> data Struct .data.dateTime

ans =
' 13-Nov- 2013 00:12:50 ' ' 13-Nov- 2013 00:12:55 ' ' 13- Nov-2013 00:13:00 '

Y ou may sometimeseewarningmessages of the following form:
[APL.msg2] Can 'tfind  EID with tickerld:345313582 {345313 582, 300}

These messages can safely be ignored. They repteseniessequests byBMatlab
to IB, to cancel realtime bar requests that were already cancelled on the IB server

Realtime bar requests are subject to both historical data pacing limitegtes®6 (for
detailg and streaming data pacing limitatiors¥ (1) You may be able to loosen the
limitations by purchasing additional data slots fromDiBscuss your alternatives with
IB customer service, if you encounter pacing violation messages:

[API.ms g2] Invalid Real - time Query: Historical data request pacing
violation {8314, 420}
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Here is a summary of tHBMatlab parameters that directly affestaltime bas:

Parameter

Data type

Default

Description

Action

string

Needs to b&ealtime bardor this feature

QuotesNumber

integer

1

One of:
9 infi continuous endless streamin
barsfor the specified security
1 N>17 stream only Noars
1 17 getonly a single bar (i.e., non
streaming snapshat)(default)
1 07 stop streaming quotes
T -17 return latest accumuied bars
data while continuing to stream d4

QuotesBufferSize

integer

Controls the number of streamibgis
stored ina cyclic buffer Once this numbel
of bars has been receivetthe oldesbaris
discarded whesveranewbararrives

GenericTickList

string

Used to request additional (nolefault)
information: volume, last trade info, €tt.

LocalSymbol

string

Used to identify and store streamed barg

SecType

string

Used to identify and store streamed barg

Expiry

string

Used to identy and store streamed bars.

WhatToShow

string (cas
insensitive

Determines the nature of data being
extracted. Valid values include:

1 'Trades (default)

1 'Midpoint

1 'Bid'

I 'Ask

UseRTH

integer or
logical flag

false

Determines whether to retuall datain the

requested time span, or only data that fa

within regulartrading hours

1 O or false(default) all data is returned
evenoutside of regular trading hours

1 1 or true: only data within the regular
trading hours is returned, even if the
requested time span fabsitsideRTH.

ReconnectEvery

integer

5000

Number of quotes (total of adlecuritie$
before automated reconnection to IB ae
subscriptiorto the realtime bars.

9 inf1 acceptrealtime barsvithout

automated reconnection

1 N>071 autamatically reconnect ang
re-subscribe toealtime barsfterN
bars are received

8 http://www.interactivebrokers.com/en/software/api/apiguide/tables/generic_tick_types.htm
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7.3 Streaming market depth

The streaming market depth mecharfisia also similar to streaming quotes in the
sense that it enables the user to receive information about atysemery several
seconds, until the specifieQuotesNumber have been received. In fact, the only
difference between streaming market depth data and streaming quotes data is that for
market depth, th&lumberOfRows parameter is set to an integer value leetw 25

(i.e., 2, 3, 4, or §)and a slighthydifferent returned dataStruct

>>reqld = IBMatlab (' action ', ' query ', 'symbol"," EUR,
"localS ymbol',"' EUR.USD, 'currency ','USD,
"secType','cash', 'exchange','idea Ipro ',
‘NumberOfRows' ,3, ' QuotesNumber ' ,1 000)
reqld =
464879608
>> dataStruct = IBMatlab (' action ', " query ', 'localS ymbol",' EURUSD',
‘NumberOfRows' ,3, ' QuotesNumber ', - 1)
dataStruct =
reqld: 464879608
reqTime: '16 - Dec- 2014 14:46:47'
lastEventDateNum: 735949.615954282
lastEventDateTime: '16 - Dec- 2014 14:46:57
symbol: 'EUR’
localSymbol: 'EUR.USD'
isActive: 1

quotesReceive  d: 362
quotesToReceive: 1000
bid: [1x3 struct]
ask: [1x3 struct]
contract: [1x1 com.ib.client.Contract]

>>data Struct .bid(1)
ans =
price: 1.2546
size: 6560000
marketMaker: "
dateNum: 735949.615954271
dateTime: '16 - Dec- 2014 14:46:57'

Note that narketdepth quotes are sent from the IB server at a much higher rate than
streaming quotesFor EUR.USD at a specific datiene, there were-3 streaming
quotes per secondompared to 30 marketdepth updates per second.

As with streaming quotes, the streamed madegith update events can be trapped in
IB-Matlab using theCallbackUpdateMktDepth andCallbackUpdateMktDepthL2
parametersSee811.5 for a usage example ofcantinuouslyupdating ordebook
GUI, which uses these callbacks

64 See§5.2 above for a description of the market depth mechanism and its reported data fields.
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8 Sending trade orders
8.1 General usage

Fourordertypes are supported ilB-Matlab: Buy, Sell, ShortClose which usethe
following values foiBMatlabd Action parameterdBuyd ¢Selld SShorti 6 CP os e 6

Several additionalBMatlab parameters affedrade orders. The most widelysed
properties ar@ype (default=LMT "), Quantity andLimitPrice . Additional properties
are explained belowere is asimple example for buying and selling@curity:

orderld = IBMatlab (' action ',"BUY ,'symbol ',' GOOG, ' quantity ',100,
"type ', LMT, 'limitPrice ' ,600);
orderld = IBMatlab (' action ' ,' SELL', ' symbol '," GOOG, ' quantity ',100, ...

"type ', ' LMT, 'limitPrice ' ,600);
In this example, we have sent an order to Buy/Sell 100 shares of GOOG on the
SMART exchange, usingn order typef Limit and limit price of USF600.IBMatlab
returns the corresponding orderld assigned by M3e can use thisrderld later to
modify open ordes, cancel open ordersy, follow-up in TWS or in the trade logs.

Important : The IB server accepts up to 50 messages per second. If you exceed this
rate, you will receive an error message from IB. This is important when submitting
multiple orders to IB ira loop (baskets are not currently supported by the 1B API).

IBMatlab always returns an orderld (positive integer number) if the order is

successfullycreated This doesiot mean that the order &cceptedit may be rejected

or held by the IB server or eRange. In such cases, a followup error messagent

from the IB server and appsas a red message in the Matlab console. For example:
[AP1.msg2] The following order "ID:662631663" size exceeds the Size

Limit of 500. Restriction is specified in Precau tionary Settings of
Global Configuration/Presets. {662631703, 451}

[API.msg2] Order Message:

SELL 12 GOOG NASDAQ.NMS

Warning: your order will not be placed at the exchange until
2016 - 10- 06 09:30:00 US/Eastern {662631843, 399}

The o Mype patasieter isdescribed in detail below (8§.3In addition to
specifying theSymbol, Type, Quantity and LimitPrice , several other parameters
may need to be specified to fully describe the order.

All the order parameters listed below are optional, excepidtion andQuantity .%®
Depending on the ordéfype, additional parameters may also be mandatory (e.qg.,
LimitPrice andAuxPrice). Here is a summary afrderparameters itBMatlab:®’

% SSHORT is oly used by nortleared iBroker ecounts since theirorders are not being cleared by, tBey need to distinguish
between shorting a position or sellifighis is typically relevant only for large institutional usénsmostcase, your orders
are being cleared B so you would only specify SELLof both shorting and selling.

6 Quantity shouldonly be omitted ifAction="close' ofFAMethod='PctChangd’ see 8.2 and 8.5 below

57 Also see the corresponding AP1 documentatiutp://www.interactivebrokers.com/en/software/api/apiguide/java/order.htm
http://www.interactivebrokers.com/en/software/api/amigitables/extended_order_attributes.htm
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Parameter

Type

Default

Description

Action

string

(none)

One of: 'Buy’, 'Sell’, 'SSht(note the double
S inSShorf® or 'Close(see §8.2 below)

Quantity

integer

0

Number of requested sharddust be > 0.

Type

string

'LMT'

Refer to the ordetypes tablan 88.3 below

LimitPrice

number

0

Limit price used in Limit order types

AuxPrice

number

0

Extra numeric data used by some order tyj
(e.g., STP and TRAIL)

TrailingPercent

number

0

Trailing percent for TRAIL order typgg8.4)

TrailStopPrice

number

0

The stop price used when Type="Trail Limi

TIF

string

'‘GTC'

Time-in-Force.Not all TIFs are available for
all orders.Can be one of:

'‘Day't Good until end of trading day
'DTC'i Day Till Cancelled

'‘GTC'i Good Till Cancelled (default
'‘GTD'i Good Till Date (uses the
GoodTillDate parameter belowy
'GAT'1 Good After Time/date (uses
GoodAfterTime parameter belowy
'10C"T Immediate or Cancel

'FOK'i Fill or Kill ™

'OPG'i Open Price Guarant&e
'‘AUC' 1 Auction, submitted at the
Calculated Opening Priée

E E EE | = E E EE |

GoodTillDate

string

Format:'YYYYMMDD hh:mm:ss TMZ
(TMZ is optional?)

GoodAfterTime

string

Format: 'YYYYMMDD hh:mm:ss TMZ'

(TMZ is optional®)

8 SSHORT is oly used by norcleared iBroker ecounts since theiorders are not being cleared by, tBey need to distinguish

between shorting a position or sellifigis is typically relevant only for large intsitional usersin mostcass, your orders
are being cleared Hf8 so you would only specify SELL for both shorting and selling.

“GTD requires enabling Advanced Time In Force Attributes
(http://interactivebrokers.com/en/software/webtrader/webtrader/orders/advanced%20time%20in%20force%20attr)butes.htm

"0 GAT requires enabling Advanced TimeHRorce Attributes in the Preferences page of TWS / IB Gateway
(http://interactivebrokers.com/en/software/webtrader/webtradievstadvanced%20time%20in%20force%20attributes.htm
For additional information sd#tp://interactivebrokers.com/en/software/tws/usersquideboaktymbes/good_after_time.htm

"FOK is not | i s hte:#interactivebrékérscomidhisoftwacetapi/dpiguide/tables/supported_order_types.htm
FOK requires the entire order to be filled, as opposed to I0C that allows a partial fill. For additional information @eFOK s
http://www.inteactivebrokers.com/en/software/tws/usersguidebook/ordertypes/fill_or_kill.htm

0O0PG is not | i s btte:Minteractivebr@kérs coméhisotimd/apdapiguide/tables/supported_order_typeg.htm
An OPG is used with a Limit order to indicate a LiaitOpenorder, or with a Market order to indicate a MarketOpen
order(http://www.interactivebrokers.com/en/software/webtraderguide/webtrader/orders/creating_an_order.htm

BAUC is not | i s htedintdrantivebrBkérs.com/énlsoftaanetapi/épiguide/tables/supported_order_types.htm
For additional information on AUC séxtp://interactivebrokers.com/en/software/tws/usersquidebook/ordertypes/auction.htm

" The list of time zones accepted by IB is listed in §9.1 below
> The list of time zones accepted by IB is listed in §9.1 below

n

T WS


http://interactivebrokers.com/en/software/webtrader/webtrader/orders/advanced%20time%20in%20force%20attributes.htm
http://interactivebrokers.com/en/software/webtrader/webtrader/orders/advanced%20time%20in%20force%20attributes.htm
http://interactivebrokers.com/en/software/tws/usersguidebook/ordertypes/good_after_time.htm
http://interactivebrokers.com/en/software/api/apiguide/tables/supported_order_types.htm
http://www.interactivebrokers.com/en/software/tws/usersguidebook/ordertypes/fill_or_kill.htm
http://interactivebrokers.com/en/software/api/apiguide/tables/supported_order_types.htm
http://www.interactivebrokers.com/en/software/webtraderguide/webtrader/orders/creating_an_order.htm
http://interactivebrokers.com/en/software/api/apiguide/tables/supported_order_types.htm
http://interactivebrokers.com/en/software/tws/usersguidebook/ordertypes/auction.htm

IB-MatlabUser Guide

58

Parameter

Type

Default

Description

OutsideRTH

integer o
logical
flag

O=false

1 O or false: ordeshould not execute
outside regular trading hours

91 1 ortrue: order can executatside
regular trading houns required

Hold

integer o
logical
flag

O=false

1 O or false: ordeis sent to IB immediately

1 1 or true: order will be prepared but not
sent to IB. The user can them modify th
order properties before sending to IB. S
89.6 below for additional details.

AccountName

string

The specifidB accountused for this trade.
Useful when younana@ multiple 1B
accounts, otherwise leave empty.

FAProfile

string

Financial Advisor profildor trades allocatiof
(88.5) Only relevant for Financial Advisor
accountsptherwiseleave enpty.

FAGroup

string

Financial Advisor account grodpr trades
allocation (88.5)Only relevant fofFinancial
Advisor accounts, otherwideave empty.

FAMethod

string

Method by which tradesllocatewithin the
statedFAGroup (88.5) Only relevanfor
Financial Advisor accounts, else leave em

FAPercentage

number

Percentage of position change used when
FAMethod="PctChangg(88.5) Relevant for
Financial Advisor accounts, else leags.

Orderld

integer

(auto-
assigne(l

If specified,and if he specifiedrderld is
still open,then the specified order data vk
updated, rather than creating a new arder
This enables users to modify the ordigpe,
LimitPrice and other important parameters
existing open orders (see 810 below).

Parentld

integer

Useful for setting child orders of a parent
order: these orders are only active when th
parentOrderld isactiveorgets triggeredlhis
is used in hedge@nd bracket orders (see

89.3 below), but can also be used otherwis

BracketTypes

cell array
of 2
strings

Buy:
{'STP',
'LMT?}

Sell
{LMT,

'STP'}

Types of child bracket orders. The first stri
in the cell array defines the order type for t
lower bracket; the second string defines th
order type for the upper bracket. See relats
BracketDelta parameter above, and §9.3
below for additional details.
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Parameter Type | Default Description

BracketDelta number |[]J=empty|Price offset for stogossand takeprofit
bracket child orders (see §9.3 below).

Note: BracketDelta may be a single value o
a [lowerDelta,upperDelta] pair of valse

Note: value(s) must be positive:
- low bracketwill use limitPricei lowerDelta
- high bracket will use limitPrice upperDeltg

OCAGroup string ) OneCancelsAll group name. This can be
specified for several trade orders so that
whenever one of theigets cancelled or filleg
the others get cancelled automaticafly.

OCAType integer 2 One of (where allowed/applicable):
1 1 = Cancel on fill with block
1 2 =Reduce on fill with block
3 = Reduce on fill without block

HedgeType string " |One of’’
1 'D'i Delta(parent option, child stock
1 'B'T Beta
T 'F1FEX
1 'P'T1 Pair

Relevant only for hedge orders, otherwise
leave empty (or do not specify at all).

Note: hedge orders must be child orders
(Parentld>0) with Quantity =0.

HedgeParam number|[]=empty|Beta = x for Be& hedge orders (O=unused);
Ratio =y for Pair hedge order

Relevant only for Beta/Pair hedge orders,
otherwise leave empty (or do not specify).

TriggerMethod | integer 0 |[Oneof™

O=Default
1=DoubleBid-Ask
2=Last
3=DoublelLast
4=Bid-Ask
7=Lastor-Bid-Ask
8=Mid-point

E E E E

78 http://www.interactivebrokers.com/en/index.php?f=617
http://www.interactivebrokers.com/en/software/api/apiguide/taésnded_order_attributes.htm

7 http://www.interactivebrokers.com/en/software/tws/usersguidebook/ordertypes/attached_orders.htm
78 http://www.interactivebrokers.com/en/software/tws/usersguidebook/configuretws/modify_the stop_trigger_method.htm
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8.2 Close orders

When setting theAction par amet er [|IBMatlabor@rieves thé current
portfolio position for the specifieBymbol or LocalSymbol, and issues a trade order
that would liquidate this position.

For example, if we have30 shares of GOOG in our portfolio, then the following two
commands are equivalent (internally, the first commanautematicallyconverted
into the second command before being sent to I1B):

orderld = IBMatlab (' action ',"' CLOSE, "' symbol ', "' GOOG, ...
"type ', ' LMT, ' limitPrice ' ,600);

orderld = IBMatlab (' action '," SELL','symbol'," GOOG, " quantity ',1 30, ...
"type ', ' LMT, ' limitPrice ' ,600);

The main benefit of usingAction=06 Cl osed6 i s that you do not
number ofshares in the portfolio. liBMatlab does not find the specified contract in
the portfolio, then the command simply returns withvaerld of -1.

Naturally, whenAction= 6 C| o0 s e 6-specifiedQuantity &lue is ignored the
order quantity is determ&d based on the actual portfolio position.

Financial advisors should note thadtion=06 Cl osed commands are not
multiple accounts at once, only for a single account at a time. If you try to issue the
command for multiple accounts (as showrg4#l, 84.2), then an error will be thrown

asking you to specify th&ccountNameparameter to a single account. Alternatively,

use thePctChangeFAMethod to close the open positions (as shown in 88f5)ou

only managea single 1B account, then thccountName parameter is ignored and

you do not need to worry about this limitation.
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8.3 Order types

IB supportsmany order typesSomeof these may not be available on your TWS
and/or the requested exchange and security fypéso, some order types are not
supported by IB on paperading accounts, only live accoufitsYou need to
carefully ensure that the order type is accepted by IB before usindgMatlab.

Here is the list obrdertypessupportedoy IBMatlab, which is a subset of the ligt

| BO6s ahtationi’m
Class Ol o Order_type Description
full name Jabbreviation
Limit LMT  |Buy or sell a security at a specified price or bette
A MarketTo-Limit order is sent as a Market order
execute at the current besiger. If the entire order
Marketto- MTL does not immediately execute at the market price
Limit remainder of the order is-submitted as a Limit
order with the limit price set to the price at which
market order portion of the order executed.
X A Market With Protection order is sent as a Mark
2 order to execute at the current best price. If the e
+ |Market with MKT PRT order does not immediately execute at the marke
£ | Protection price, the remainder of the order issbmitted as ¢
— Limit order with the limit price sdby Globex to a
price slightly higher/lower than the current best p
A Stop order becomes a Market order to buy (se
Stop STP  |once market price rises (drops) to the specified
trigger price (theAuxPrice parameter).
A Stop Limitorder becomes a Limit order to buy
Stop Limit| STP LMT |(sell) once the market price rises (drops) to the
specified trigger price (th&uxPrice parameter).

"9 http://www.interactivebrokers.com/en/index.php?f=4985

80 http://interactivebrokers.com/en/software/am/manageaccount/paper_trading_limitations.htm

81 http://www.interactivebrokers.com/en/software/api/apiguide/tables/supported_order_types.htm
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Class

Order type
full name

Order type
abbreviation

Description

Limit risk

Trailing
Limit if
Touched

TRAIL LIT

A Trailing Limit-1f-Touched sell order sets a trigg
price at a fixed awunt (AuxPrice parameter) or %
(TrailingPercent parameterpbovethe market price
If the market price falls, the trigger price falls by t
same amount; if the market price rises, the trigge
price remains unchanged. If the market price risg
the wayto the trigger price the order is submitted
aLimit order.

(and vice versa for buy orders

Trailing
Market If
Touched

TRAIL MIT

A Trailing MarketlIf-Touched sell order sets a
trigger price at a fixed amour@xPrice parameter
or % (TrailingPercent parameterpbovethe market
price. If the market price falls, the trigger price fa
by the same amount; if it rises, the trigger price
remains unchanged. If the market price rises all {
way to the trigger price, the order is submitted as
Marketorder.

(and vice versa for buy orders

Trailing
Stop

TRAIL

A Trailing Stop sell order sets the stop trigger pri
at a fixed amountXuxPrice parameter) or %
(TrailingPercent parameterpelowthe market priceg
If the market price rises, stop trigger price sibg
the same amount; if it falls, the trigger price remg
unchanged. If market price falls all the way to trig
price, the order is submitted aparketorder.

(and vice versa for buy orders
(see details and usage example in §8.4 below

Trailing
Stop Limit

TRAIL
LIMIT

A Trailing Stop Limit sell order sets the stop trigg
price at a fixed amounA(xPrice parameter) or %
(TrailingPercent parameterpelowmarket price. If
the market price rises, the stop trigger price rises
the same amount; if ghmarket price falls, the trigg
price remains wthanged. If the price falls all the
way to the trigger price, the order is submitted as
Limit order (see usage example below).

(and vice versa for buy ordgrs
(see details and usage example in §8.4 below
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Order type

Order type

Class IE Description
full name |abbreviation
An order to buy (sell) a security at the offer (bid)
price currently available in the marketplace. Ther
Market MKT no guarantee that the order will fully or even
partially execute at any specific price.
° . A Market-if-Touched order becomes a Market or
O | Marketif- . X
D MIT to buy (sell) once the market price drops (rises) t
o | Touched 7 ’ :
) specified trigger price.
c | Marketon Marketon-Close executes as a Market order duri
MOC D : :
o Close closing time, as close to the closing price as poss
S | Peggeeto- A Limit order whose price adjusts automatically
Q Market PEG MKT relative to market price using specified offset am
D P gsp
> An order whose price is dynamically derived fron
L the current best bid (offer) in the marketplace. Fa
buy orcer, the price is calculated by adding the
Relative REL |specified offset (or %) to the best bid. A limit pric
may optionally be entered to specify a cap for the
amount you are willing to pay.
(and vice versa for sell orders
Box Top | BOX TOP A Markgtorder that automa‘qcally qhanges to Lim
order if it does not execute immediately at marke
Limit-on-close will execute at the market close tin
Limit-on- LOC at the closing price, if the closing price is at or be
Close than the limit price, acconag to the exchange rule
Otherwise the order will be cancelled.
— Limit if A Limit-if-Touched order becomes a Limit order |
= LIT buy (sell) once the market price drops (rises) to t
Q | Touched > : .
e specified trigger price.
g Peggeeto- PEG MID A Limit order whose price adjusts automatically
© | Midpoint relative to midpoint price using specified offset ar
S | TWAP- TWAP Achieves the Timé&Veighted Average Price on a
g best efforts besteffort basis (see details in §9.2 below).
O VWAP - VWAP Achieves the/olume-Weighted Average Price on
O | best efforts besteffort basis (see details in §9.1 below).
E The VWAP for a stock is calculated by adding thg¢
dollars traded for every transaction in that stock
(Apriceodo x @A numhbedrdividng
VWAP i | Guarrante the total shares traded. By default, a VWAP orde
computed from the open of the market to the ma
guaranteeq edvWAP

close, and is calculated by volume weighting all
transactions during this time period. IB allows yo
modify the cutoff, expiration tines using Time in
Force [TIF) and Expiration Date fields respectivel
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8.4 Trail orders

Here is a usage example for sending a TRAIL offldn this case, wehave
previouslypurchased 100 sharef IBM at an average price of $139.186d wshto
lock in aprofit and limitour loss We set a trailing stop order with the trailing amount
$020 below the current market priog $139.71 To do this, create sell order,with
Type="TRAIL" andAuxPrice=0.20(the trailing amount):

orderld = IBMatlab (' action '," SELL', '"symbol"','IBM', 'quantity ',100,

"type ', TRAIL', "auxPrice ',0.20);

The trigger (stop) price will follow (trail) market movements upwards, and remain
stable when the market fallShe trigger (stop) price is initially set to $139.-730.20
= $139.51, and rises with the market. When the market price reaches $139.89, the
corresponding stop price is updated to $139.80.20 = $139.69. When the market
price therfalls to $139.73, the stop price remains stable at $139.69:

Position Avg Price Market Value Last Change Change %

crTimE i Quantity Time in Force

IBM nvsEe 139.156 13,973
100 @ GTC

When the maeet price dropsll the wayto thestopprice, the order is submitted as a
Market ordey which immediately fills (depending on market fluidity).

It should be noted that we can specify the trailing offset as either a fixed amount
(AuxPrice parameter) or agrcentageTrailingPercent parameter).

As a related usage example, we oapa TRAIL LIMIT order®® Here we wish to use

a Limit rather than a Market order when the market price drops to the trigger (stop)
price. We therefore need to provide the limit otfg®ice in addition to the trailing
amount (or trailing %). We do this using theailStopPrice parameter.

In our examplewhen the market (last) price was $13Bwe setAuxPrice=0.10 and
TrailStopPrice=168.32 and.imitPrice =168.35 i.e. alimit offset of $-0.03:

orderld=  IBMatlab (' action ','SELL", 'symbol"','IBM", 'quantity ',1, ..
"type ', TRAILLIMIT ', "auxPrice ',0.10,...
"TrailStopPrice' , 168.32,  'LimitPrice’ , 168.50 );

Contract P05 AvgPx Mktval P& Last Change Change% BidSize  Bid Ask Ask Size
Action Quantity TIF Type Lmt Price Tring Amt. Stop Price Lmt. Offs tion Transmit Status

-2 168.005 -337 -1 168.47 -1.06 -0.63% .46 168.49 2

SELL 1 @ GTC TRAIL LIMIT 168.42 0.10 168.39 -0.03 o

As long as the market risemd last price >JrailStopPrice + AuxPrice, both the
trigger (stop) price antimit price will rise. Once the price drop® thelateststop
price ($168.39which is$0.10 below the highest market price up to now6&149,
the order willchangeinto a LMT order with a limifprice of $68.3+$0.03=$168.42
and marked as triggered (Stafiedd in TWS will change fronflld to m)

Notel B s A P Ithe mbaaimg@lgailStopPrice in 2016, so test carefully!

82 http://www.interactivebrokers.com/en/index.php?f=605
83 http://www.interactivebrokers.com/en/index.php?f=606
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8.5 Financial Advisor (multclient) orders

Financial Advisor (FA, ofi mu-t t i ent 6) accounts in | B have
multiple individual accounts under a single parent accdBntioes not expose FA
functionalities to individuabccount holders such users should skip this section.

When sending a trade order to &A account,we need to tell IB with sub
account(sshould be affected by tlmrder The possible alternatives are:

1 Execute the trade order in a specific-sagoount

1 Execute the trade order in multiple satcounts, usingreAllocation Profile
(that waspreviouslydefined in TW$?).

1 Execute the trade order in multiple satcounts, usingraAccount Group
(that was previoushgefined in TW$® and a specifiedllocation method

We can also saip a default allocation in TW%,avoiding the need to specifyeh
allocation separately for each trade order. The following discussion assumes that such
a default allocation is not used, or that it is overridden on-&rpae basis.

For example, assume that our parent account is called DF1230 and it has three sub
accaints (DU1231, DU1232, and DU1233).

To send the trade to a specific accositply state théccountNameparameter:

orderld = IBMatlab (' action ',"'BUY, 'symbol','IBM', 'quantity ',100, ...
"type ', MKT, 'AccountName ', ' DU1232'");

To send tk trade to multiple specific stdrcounts using a predefined allocation
profile, state thé&AProfile parameter with the requested profile name:
orderld = IBMatlab (' action ','BUY, 'symbol','IBM', 'quantity ',100, ...
"type ', MKT, ' FAProfi le ', "' myProfilel ');
To send the trade to multiple specific satrounts using a predefined accounts
group, state theFAGroup and FAMethod parameters, and possibly also the
FAPercentageparameter (only iFAMethod = 'PctChange’):
% Enter into position: allo cate to sub - accounts based on their netlig
orderld = IBMatlab (' action ',"'BUY, 'symbol',"'IBM', 'quantity ',100, ...
"type ',' MKT, ' FAGroup',"' EntryGroup ', ...
' FAMethod ' , ' NetLiq ');
% Exit  position: each sub-account 'sposit ionreduced by 100%
orderld = IBMatlab (' action ',' SELL', 'symbol',"IBM", .. % no Quantity
"type ', MKT, 'FAGroup'," ExitGroup ', ...
' FAMethod' , ' PctChange ', ' FAPercentage ', - 100);

84 http://interactivebrokers.com/en/software/tws/usersquidebook/financialadvisors/create_a_share_allocation_profile.htm
8 http://interactivebrokers.com/en/software/tws/usersguidebook/financialadvisors/create_an_account_group_for_share tailocation.h
86 http://www.interactivebrokers.com/en/software/tws/usersguidebook/financialadvisors/set_default_allocations.htm
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Note how in this ledtheNetligneetheng énter, intonae 6ve uUsS
position (split up amongst the salbcounts defined in our EntryGroup, based on the
accountgelativenet liquidation valug), but we exit the position using tiRetChange

method (i.e., sell securities such that the pegition in each suaccount is=100%

of its current position)This is a very typicaéntry/exitusage scenario.

The benefit of usingPctChangeo exit a position is that we do not need to calculate
or even know theotal Quantity nor theactual currenposition in each of the sub
accounts. We cannot ubketLiqto exit the position (as we have to enter it), since the
different subaccounts may possibly have a different NetLiq relative ratio between
themselves, so the liquidation order would leave a fetkaeshares in some sub
acounts and a few missing (shorted) shares in the othercsolints.

Note thatrAMethod only works withFAGroup and is a mandatory parameter when
FAGroup is specified. In other words, we cannot specAMethod with
FAProfile, norspecifyFAGroup without a correspondingAMethod.

When specifyingcFAMethod=PctChangeit is an error to specify th@uantity, since
the quantity is automatically calculated by IB. Alwe trade order will only have an
effect if the tradéAction and the arrent total position would result in a trade having
the same direction as the requestédPercentage

For example, if we currently have 20 shares of IBM in DU1231, 30 shares in DU1232
and 50 shares in DU1233 (i.e., a total of 100 shares), then thedsditatnove would
result in a valid trade order that would sell 100 shares of IBM at MKT and reduce
eachofthesua ccount s 6 h o l(-600% af theirtcusrendholdifgsy r e s

On the other hand, e usedAction=BUY (rather than SELL), then the dat®on of
the action and positiofi.e., increase the positiomjould not match thelirection of
therequested-APercentage(-100%, i.e. decrease positipnThe IB-calculated order
size would be 0, therder would not executand IB will sendusan error nessage:
orderld = IBMatlab (' action ',"'BUY, 'symbol',"IBM", .. % no Quantity
"type ', MKT, ' FAGroup', " ExitGroup '
' FAMethod' , ' PctChange ', ' FAPercentage ', -100);

[APl.msg2] The order size cannot be zero. {640996954, 434}
Action | FAPercentage Long position Short position
Buy Positive(>0) | Tradeincreases position Error (ro trade
Negative(<0) Error (no trade) Tradedecreases position
Sell Positive(>0) Error (no trade) Tradeincreases position
Negative(<0) | Tradedecreases positior Error (no trade)
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If you statea FAMethod that isnot officially supporéd by IB IB-Matlab issues a
warning but sends the requéstiB anyway,in the hope that the method is supported
after all If IB does not support,ithe requesis ignored and IB sends error message:

IBMatlab (' action ',"'BUY, 'symbol',"IBM', 'quantity ',100, ...
"type ', MKT, 'FAGroup', "' EntryGroup ', 'FAMethod',' XYZ);

[APl.msg2] Order rejected - reason: Invalid value in field # 6159
{640973648, 201}

Note thatAction=6 C| ose6 commands (A8.2) are not sup
once, only for a single account at a time. liytoy to issue the command for multiple

accounts (as shown in 84.1, 84.2), then an error withimvn, asking you to specify

the AccountName parameter to a single account. Alternatively, useRb&hange

method to close the open positiasshown above

The following parameteraffect RnancialAdvisor (FA)trade orders

Parameter | Type |Default Description
The specifidB accountused for this trade.
AccountName | String ) Useful when youmana@ multiple IB accounts,

otherwise leave empty.

Financial Advisor profile for trade allocation.
FAProfile String ) Only relevant for Financial Advisgmulti-client)
accountsptherwiseleave empty.

Financial Advisor account group ftade
FAGroup String " |allocation. Only relevant for Financial Advisor
(multi-client) accountsptherwiseleave empty.

Method by which tradewill be allocated within
the statedrAGroup. Only relevant for Financial
Advisor accountsptherwiseleave empty.

FAMethod String " IB (}fficﬁgt{;upports the following methods:
1 EqualRQuantity

1 AvailableEquity

1 PctChange (requirdsAPercentagg

Percentage of position change used when
FAMethod ='PctChangeOnly relevant or
FAPercentage |[Numberf 0  |Financial Advisor accountstherwiseleave ass.

When thisFAPercentageparameter is spdad,
the Quantity parameter may NOT be specified
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9 Specialized trade orders

Several specialized order types are supportedBiatlab, each of which has
dedicated parameters for configuration. These order types include VWAP (best
effort), TWAP, bracket orders, automated orderscombo orders and options
exercise/lapse

9.1 VWAP (beseffort) orders

When the ordellype is WWAPG (the besteffort type, since the guaranteed type has
Type=GuaranteedVWARP, IB treats the order as a Market order with a VWAdgba
strategy?’ IBMatlabenables specifying h e a | g opropettiesaas ®Ipwsd s

Parameter Data type Default Description
Type string 'LMT' Set to 'VWAP' for this IBAIgo type
MaxPctVol number 0.1=10% |Percent of participation of averag
daily volumeup to 0.5 (=50%).
StartTime string | '9:00:00 EST [Format:'YYYYMMDD hh:mm:ss
TMZ' (TMZ is optiona)
EndTime string  |'16:00:00 EST (same as StartTime abgve
AllowPastEndTime | integer or| 1=true If true, allow the algo to continue
logical flag work past lhe specifieEndTimeif
the full quantity has not been fille
NoTakelLiq integer orf  O=false |If true, discourage th¢WAP algo
logical flag from hitting the bid or lifting the
offer if possible.

Here is an example for specifyindgasteffort VWAP trade oder:

orderld = IBMatlab (' action ',' SELL', ' symbol '," GOOG, ' quantity ',10, ...
"type ', ' VWAP, ' limitPrice ',600 , ' MaxPctVol ',0.3,
' StartTime ', ' 20120215 10:30:00 EST
"EndTime', '10:45:00 EST,...
" AllowPastEndTime ', fals e, ..
" NoTakeLiq ', true );

When we run theommandabovein Matlabwes ee t he f ol |l owing i n | B

Underlying Exchange Description
GO0G SMART | Stock (NASDAQ.NMS)

Lt Price  Aux, P

247 591966 151
MARKET IBALG
YWAPR s Max Percentage 300 Stan Time 20120215 10:30:00 EST End Time 20120215 10:45:00 EST f 4

cramas R e T N PP PR

A1

Note that IB automatically routes the trade to its internal servers (IBALGO) rather
than diectly to the relevant exchange as it would do in most other calsesnote
that theVWAP order is NOT guaranteed to execuBesteffort VWARP algo orders

87 http://www.interactivebrokers.com/en/trading/orders/vwapAlgo; php
http://www.interactivebrokersom/en/software/tws/usersguidebook/algos/vwap.htm



http://www.interactivebrokers.com/en/trading/orders/vwapAlgo.php
http://www.interactivebrokers.com/en/software/tws/usersguidebook/algos/vwap.htm

IB-MatlabUser Guide 69

result in lower commissions than the Guaranteed VWAP, but the order may not fully
execute and is nguaranteed, so if you need to ensure this, use Guaranteed VWAP

StartTime and EndTime dictate when the VWAP algo will begin/end working,
regardless of whether or not the entire quantity has been fledilime supersedes
theTIF (time in force)parameterNote that therder will automatically be cancelled

at the designateEndTime regardless of whether the entire quantity has filled unless
AllowPastEndTime=1. If an EndTime is specifiedhen setAllowPastEndTime=1

(or true)to allow theVWAP algo to conihue to work past the specifie@ndTime if

the full quantity has not been filled.

Note: If you specify an&tartTime andEndTime, TWS confirms tke validity of the
time period using yesterdayo6s trading volu
short, yas will receive a message with recommended time adjustments.

In the example above note the optional daté0120215) in StartTime. In the
EndTime parameter no date was specifet o d a y will bedised, &t 10:45 EST.

The timezone part is also optionabut we strongly recommend specifying it, to
prevent ambiguities. Not all of the worl dos
major ones are, and you can always convert a time to one of these time zones. The

full list of time-zones supported by IB gven below?®

Time zone supported by IB Description

GMT Greenwich Mean Time
EST Eastern Standard Time
MST Mountain Standard Time
PST Pacific Standard Time
AST Atlantic Standard Time
JST Japan Standard Time
AET Australian Standard Time

Setting theNoTakeLig parameter value to true (or 1) may help to avoid liquidity
taker fees, and could result in liquidigding rebates. But it may also result in
greater deviations from the benchmark and partial fills, since the posted bid/offer may
not always getit as the price moves up/down. IB will use best efforts not to take
liquidity, however, there will be times that it cannot be avoided.

Note: IB only enables VWAP algo orders for US equitas live accounts (i.e., not
on papettrading accounts).

88 http://www.interactivebrokers.com/en/software/api/apiguide/tables/supported_time_zones.htm
8 http://interactivebrokers.com/en/software/am/am/manageaccount/paper_trading_limitations.htm
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9.2TWAP (besteffort) orders

When the order Type @TWAPQ IB treats the order as a Limit order with a TWAP
algo strategy’ IBMatlabe nabl es speci fying the algo strat

Parameter Data type Default Description
Type string 'LMT' Set toTWAP' for this IBAlgo type
StrategyType string '‘Marketablé |One of:

1 'Marketable (default)
1 'Matching Midpoint

1 'Matching Same Side
1 'Matching Last

StartTime string | '9:00:00 EST [Format:'YYYYMMDD hh:mm:ss
TMZ' (TMZ is optiona)
EndTime string |'16:00:00 EST (same as StartTime abgve
AllowPastEndTime | integer or| 1=true If true, allow the algo to continue
logical flag work past the specifieAndTimeif

the full quantity has not been fille
Note: StartTime, EndTime andAllowPastEndTime were describd in89.1.

Here is an example for specifying a TWAP trade order:

orderld = IBMatlab (' action ',"' SELL', 'symbol',' GOOG, 'quantity ',10,..
"type ', TWAP, 'limitPrice  ',600 , ..
' StrategyType ', ' Matching Last
' StartTime ', ' 20120215 10:30:00 EST
"EndTime', '10:45:00 EST
" AllowPastEndTime ', fals e);

Note that, as with VWAP, IB automatically routes the trade to its internal servers
(IBALGO) rather than dectly to the relevant exchange as it would do in most other
cases. Also note that the TWAP order is NOT guaranteed to exébat@rder will
tradeif and when theStrategyTyperiterion is met.

Note:IB only enablesSTWAP algo orderdor US equities.

% http://www.interactivebrokers.com/en/trading/orders/twapAlgo; php
http://www.interactivebrokers.com/en/software/tws/usersguidebook/algap.htm
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9.3 Bracketorders

Bracket orders are trades which aim to limit losses while loekingrofits, by
sending two oppositside child ordersto offset a parent ordét This mechanism
ensures that the child orders are made active only when the parent ordezsexecut

Both of the brackethild orders have the same amoastthe parent ordeand belong
to the same OCA (Or€ancelsAll) group, so that if one of thehild orders is
triggered and gets executed, the opposing order is automatically canSetderly,
canceling the parent order will automatically cancel all its child orders.

Buy orders are bracketed by a higlde sell Limit(Type="LMT") order and a low
side sell StogType='STP) order; Sell orderarebracketed by a highide buy Stop
order and a lovgide buy Limit order.

In IB-Matlab, brackets can only be assigned to parent Buy or @dkrs having
Type='LMT" or 'STPLMT. Specifying bracket orders is very simple, using the
BracketDelta parameter. This parameter (default=[] = empty) accepts a single
number value or an array of two numeric values, which spéadyoffset fron the
par ent LinitPritesir 0 s
1 If BracketDelta is a 2-value arrayflowerDelta,upperDelta]thenlowerDelta
Is used as theffset for the lower child, and upperfelis used for # upper

child. The corresponding child order limits will be set tamitPrice -
lowerDelta and.imitPrice +upperDelta, respectively.

9 If BracketDelta is a single(scalar) valugthenthis value is used as offset for
both child orderstimitPrice -offset and.i mitPrice+offset, respectively.

IBMatlab returrs the orderld of the parent ordehe child orders ha order IDs that
are orderld+1 and orderld+2, respectively.

For example, the following trade order:

parentO rderld = IBMatlab ('action ','BUY, 'symbol',' GOOG, ..
' quantity ',100, ‘'type ','LMT, ..
" limitPrice ' ,600 , ' BracketDelta ',[20,50] );

Will result in the following situation in IB:

. - Last Change Chanage (%) Bid Size Bid Ask Ask Size Position
Lrizipiz BoiEit Description 0 Acti Quantity Time | Lmt Price  Aux. Price

GO0G SMART i/ Stock (NASDAQ.NMS)

LMT

100 @ GTC STP
BUY 100 @ GTC LMT

In this screenshot, notice that the parent order is shown as active |Blsitus:
fiOrder is being held and monitored at t h e ordeohas ad asey valbei s
of ohdnd is a simple Buy at Limit 600 order.

%1 hitp://www.interactivebrokers.com/en/trading/orders/bracket tip://ibkb.interactivebrokers.com/de/1043
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The child orders are shown aboWatngfdrei r pare
parent order to filb ) heseTlorderbavetype=LMT (for the 650 tak@rofit order) and

STP (for the 580 stefwss order)Note that the child orders have a L-&sty value

that derives from their parefd.2, 4.1 respectively) and the same OCA group name,

which is automatically gesrated based on the order timestamp.

It is possible to specify child bracket orders of different types than the default LMT
and STP. This can be done using BracketTypesparameter. For example, to set an
upper bracket of type MIT (Markdt-Touched) rater than LMT for the preceding
example, we could do as follows:

parentOrderld = IBMatlab (' action ',"'BUY, 'symbol',"' GOOG, ..
' quantity ',100, ‘'type ','LMT, ...
" limitPrice ',600 , ' BracketDelta ' ,[20,50], ...
' BracketTypes ' { 'STP,' MIT'});

Last Change Chg % Bid Size Bid Ask Ask Size  Position

K ey A Group Action Quantity Time in Force Lmt Price Trigger Price
GO0G SMART i’ Stock (NASDAQ.NMS) ) . . g 6 5

18 SELL 100 @ GTC

Underlying Exchange Description

989560918 SELL 100 @ GTC 5TP

BUY 100 @ GTC LMT 600.00

Another method to achieve this modification would be to use the relevanoctidd
ID (which is parentOrderk® for the upper child) and modify its type from LMT to
MIT (see810.2 below for detas).

Thefollowing parameters specifically affect bracket orders:

Parameter | Data type| Default Description
BracketDelta | number |[]=empty|Price offset for stogossand t&e-profit
bracket child orders

Note:BracketDelta may be a single value o
[lowerDelta,upperDelta] pair of values

Note: value(s) must be positive:
- low bracketwill use limitPricei lowerDelta
- high bracket will use limitPrice upperDelta

BracketTypes| cell array| Buy: |Types of child breket orders.

of 2 stringy { STF,” The first string in the cell array defines the
LMT? order type for the lower bracket; the secong
Sell: |string defines the der type for the upper

{'LMT"', |bracket.

'STP}

See reladBracketDelta parameter above




IB-MatlabUser Guide 73

9.4 Automateddrders

Automated orders are similar twrders of types REL and TRAIL. The idea is to
modi fy a LimitHrice basedde instastaneous market bid and ask quotes
plus (or minus) a certain number of security tick value. At a certain point in time, the
order, if not fulfilled or cancelledoy then, can automatically be transformed from
LMT to some other type (e.g., MKT).

IBMatlab implements automated orders using a timer that periodically checks the

| at est bi d/ ask quotes for the LmpPecei fi ed se

(and pasibly the ordefype) accordingly.
Unl i ke 1 B6s REL and TRAI L e, TRALMITtetg.) € s

which update the.imitPrice continuously,IBMatlabd s aut omat ed or der s

updated periodaly. This could be problematfor highly-volatile securitiesin such
cases users should wuse | BO6s st aolatlisyr d
securities, thdlexibility offered bylIBMatlabb6 s aut omat eduseft. der s

Thefollowing parameters affect automated ordertBiMatlab:

Parameter Data type|Default Description
LimitBasis string | (nong |Either'BID' or 'ASK'. LimitBasis camot be
used together withimitPrice .
LimitDelta integer O lUnits of the secur
Limit Bounds [number,| [0,inf] |TheLimitPric e will only fluctuate betweer
number] the specified lower & upper bounds

LimitRepeatEvery | number| 0 |Update timer period in seconds

Limit Pause number 0 |Update timesuspend timé seconds

Limit UpdateMode | number 0 |Mode of the periodit imit Price update:

9 0: Limit Price increases or decreases
based on the latest market bid/ask prig

1 1: LimitPrice onlyincreass; if market
price decreasekjmitPrice remains ass

7 -1: LimitPrice only decreasg if the
price increased,imitPrice remains ass

LimitChangeTime | string | (now+ |Time at which to change the ordeype

10 hrg |automatically, if it was not fulfilled or

cancelled by then.dfmat:'YYYYMMDD

hh:mm:sslocal time

LimitChangeType | string | 'MKT' |The new order type to be used at

LimitChangeTime

Tick number O |Overridehe securityéos,

used byLimitDelta . This is useful for

securities/exchanges that do not report

valid tick valuein market queries (seib.1).

(and
REL a
coul d
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IBMatlab uses Matlab timers for the implementation of automated orders having
LimitRepeatEvery > 0. These timers invoke their callback function once every
LimitRepeatEvery seconds. In each invocation, the current market data for the
securityischecked against the specificatighsnitUpdateMode, LimitBounds etc.).

If it is determined that thedde order should be modified, then an update command is
sent to the IB servewith the newLimitPrice (see810.2 below) This process could

take some time and therefore it is strongly suggéstestal imitRepeatEvery value

larger than 5 or 10 [secs],h&rwise Matlab might use a large percent of its CPU time

in these timer callbacks. Each automated order uses an independent timer, so having
multiple concurrent automated orders would only exasperate the situation. Therefore,
the more such concurrent ordsou have, the longéimitRepeatEvery should be.

Note: usingBMatlabd s aut omat ed or der semptyLimifBasised by se
parameter value, automatically sets the order type to LMT, regardless of the order
Type requested by the uséiimitPrice cannot be used together withmitBasis.

For example, the tick value for GOOG is 0.01. To send a Limit BUY order, which is
updated to BID' 2 ticks (i.e., BIDi 0.02) every 15 seconds, run the following:
orderld =IBMatlab ('action ','BUY, 'symbol',' GOOG, 'quantity ',100,
"type ', ' LMT, 'LimitBasis ','BID",..
" LimitDelta ', -2, 'LimitRepeatEvery ',15);

When trying to use the automated orders feature, you may discover that the limit
price is not updated although the market priaeves up or down. In most likelihood,
this is due to the tick price not being available for some reason, and the simple
solution is to specify it directly using tiiéck parameter:
orderld =IBMatlab (' action ',"'BUY, 'symbol"',' GOOG, ' quantity ',100,
"type ',' LMT, 'LimitBasis ','BID', 'tick ',0.01,..
"LimitDelta ', -2, 'LimitRepeatEvery ',15);

The LimitPause parameter enables a suspension of the order for the specified
duration between each timer invocation. At the beginningawh suspension, the
order is cancelled. At the end of each suspension, the order is resubmitted with
updatedLimitPrice and Quantity (depending on the number of execuf@dantity

until that time). For example, fimitRepeatEvery=15 andLimitPause=3, then the

order will be active between t=0 and t=15, then again between t=18 a8dtltren

again between t#and t51, and so on.

High frequency traders often game REL and various types of pegged orders, e.g., by
temporarily causing price to move up or dosuch that these orders triggarless

than optimal prices. Order delay®duce this possibility, as temporary price
movements may revert before the order iseleased. Theegularperiodic update
feature (LimitRepeatEvery) helps in this regard, but ugnLimitPause would
increase the possibility of price improvement (e.g., for a buy order the price could
drop below the original bid).
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9.5 Combo orders

IB enables traders to trade a spread of securities as a single atomic combination
(combo) order. For exaple, a trader might trade a calendar spread of some security
options or futures, e.g. Sell November, Buy December. Each of these sedexies (

is treated separately, but the combination is treated as a single entity. -Caial®
typically improve traing certainty, reduce risk of partial or r@gecutions, and
reduce the trading costs significantly compared to trading the securities separately.

To use combdrades in IBMatlab, specify the leg parametersSymbol,
LocalSymbol, SecType Exchange Currency, Multiplier , Expiry, Strike, and
Right) in a cell array wherever the different legs have different values. In addition,
you must specify th€omboActionsparameter

orderld = IBMatlab( "action ','buy', 'exchange','CFE, 'quantity 1,
' SecType',' FUT, 'LocalSymbol ' { 'VXZ2 6 'VXX2},
' ComboActions ' { "Buy',"' Sell '}

Alternaively, you could use cell arrays also for the fields that are the same for all
legs. The following is equivalent to the command above:

orderld = IBMatlab( ' action ',"buy', 'exchange',{' CFE,'CFE}, ..
"quantity ",1, ' SecType',{'FUT ,'FUT} ...
" LocalSymbol ' { ' VXZ2 ,' VXX2},
' ComboActions ' { "Buy',"' Sell '}

The same syntax can be used forrgung the market data of a specific combo:

data= [IBMatlab( ' action ',"'query ', 'exchange ',' GLOBEX,
"secType ', ' FUT , 'localSymbol ' ,{ 'ESZ2 ,'ESH3},..
" ComboActions ' ,{ ' Sell ', " Buy'}

Note that querying market data for a dmnmight well return negative prices. For
example, in the specific query example above, the following data was received:

data =
regld: 230455081
reqTime: ' 26- Oct- 2012 04:24:22
dataTime: ' 26- Oct- 2012 04:24:23
dataTimestamp: 7.3517e+05
ticker:
bidPrice: - 6.8500
askPrice: - 6.7500
bidSize: 748
askSize: 287
open:
close:
low:
high:
lastPrice:
volume: -1
tick: 0.2500
contract: [1x1 struct]
contractDetails: [1x1 struct]

Vo
PR RPRPPR
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Note that only instantaneous market bid/ask dateeliably returnedi the open,
close, low, highlastPrice andolumefields areoften returned emptyX).

IB sometimes fails tacceptcomborequess. This can be due to a variety of reasons:

1. 1B only supports comimfor a small subset of securitiegenerallyspeaking
US options and futures. For example, FaeeXMOT supportedas 0f2016

2. 1B will not accept a combo that has been incorrectly configured

3. IB will not accept a combo if you are not subscribed fortiered quotes for
any of its legs

4. IB does noffully support combosn demo/papetradingaccounts only live
accounts” The availability of combo®n your paper accouniay possibly
dependbn your IB service plaand/or the specific comlbatyou try to use

5. Some users reported that combo quotes can only beedagsing streaming
quotes §7.1), but not snapg®t quotes§5.1). Qher users have not reported a
problem, so perhaps thisdependent on the specific combo.

In all such caseghe query will returnempty ¢1) data in alldatafields, including
bidPrice/askPrice (for queries)r the command will simp be ignored by IB (for
trade orders).

Unfortunately, IB does not report an informative error message when a combo trade
order or market query is rejected. We are left guessing as to the reason: perhaps one
or more legss incorrectlyconfigured or not quported omot subscribed for redgime
data;perhaps the market is closed; etc. Contact IB to check your specific case.

When specifying combo legspy can specify the option@lomboRatiosparameter,
as an array of positive values that shall be used terrdae the relative weights of
the legsIBMatlab uses default ratios of [1,1], i.e. the same ratio for all legs.

When specifying combo legs, we need to be aware of exchange limitations. In general
combos use the default ratio of 1:1, but in some cases ®ther ratio is needed. For
example, theComboRatiosfor the ZN/ZT spreadl(-vs-2-year US TreasurNotes)

must be set to 1:2 since the ECBOT exchange does not currently (1/1/2016) support
any other ratio. This ratio changes over time: the ratio wasnlearly 2013, then
changed to 3:5, then 1:2 agdf you specify an incorrect ratio, or when the market

is closed, IB will send an IC3nter-Commaodity Spregcerror message. For example:

[API.msg2] Invalid ICS spread {360280114, 318}

In cases where ypcannot figure out the exact set of parameters for a combo, it might
help to try to create the combo directly in TWS: If the combo is supported by TWS
then it might also be available to the API (dBiMatlab). But if the combo is not
supported by TWS thehwill also certainly not work inBMatlab.

92 http://interactivebrokers.com/en/software/am/am/manageaccount/paper_trading_limitations.htm
% The latest spread ratios on CME can be tbherehttp://cmegroup.com/trading/interesttes/intercommoditgpread.html
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The combo legs must all use the same exchange and generally also the same
currency. However, combo legs do not need to have the same underlying security
Symbol. If you wish to use a combo spread of two se@siwith a different syndd,
you could use the internalymbol for the spread using th@éomboBagSymbol

parameter. For exampltheZN/ZT spreach as t he i nter*hal symbol 67
IBMatlab( ' action ' ,'query ', 'SecType','FUT , 'exchange ','ECBOT,
' ConboBagSymbol ', ' TUT , ... % the spread ' s symbol is TUT
" LocalSymbol " { ' ZN MAR 16',"' ZT MAR 16' },
" ComboActions ' ,{ ' Sell ','Buy'}, 'ComboRatios ',[ 1, 2])
ans =

regld: 576662704
reqTime: '24 - Dec- 2015 05:18:49'
dataTime: 24 - Dec- 2015 05:18:53'
dataTimestamp: 7.3632e+05
lastEventTime: 7.3632e+05
ticker: "
bidPrice: -0.0078
askPrice: 0.0078
open: -1
close: 0
low : 0.0078
high: 0.0078
lastPrice: 0.0078
volume: -1
tick: 0.0078
contract: [1x1 struct]
contractDetails: [1x1 struct]
bidSize: 592
askSize: 25
lastSize: 2
lastTimestamp: '1450947638'
halted: 0

Sometimes IB fails toeturn snapshot query data for combos (as for TUT above), due
to IB server limitations/bugs. In such cases, using streaming quotes (seaerGhap
may be a good workaround:

IBMatlab( ' action ', 'query ', 'SecType','FUT, 'exchange ',"'ECBOT,

" ComboBagSymbol' , ' TUT , ... % the spread ' s symbolis TUT
" LocalSymbol ' ,{ ' ZN MAR 13',' ZT MAR 13' },
' ComboActions ' { ' Sell ', "' Buy'}, 'ComboRatios ',[ 1,2],

'‘QuotesNumber’  ,2);
pause( 1.5); % wait a bit for data to be received from IB server

data= [IBMatlab( ‘action’ ,'query’ , 'QuotesNumber -1, ...
' LocalSymbol' ,{ 'ZN MAR 13", 'ZT MAR 13'}) ;

% A list of other similar predefined CME spreads can be fouridtin//cmegroup.com/trading/interest
rates/files/TreasurySwap_SpreadOverviewamtihttp://cmegrougom/trading/interestates/intercommoditgpread.html
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When speci fyiloclSymbok be cgrefubta dnies all the spaces in
there. For example, the ZhocalSymbolhas 4 spaces bet ween
IB is super sensitive about this and if you specifypealSymbolthat is even slightly

i ZNo

incorrect then IB will complain that it cannot findetepecified contract.

Thefollowing parameters affect combo orderdBMatlab:

Parameter Data type | Default Description
Symbol string or cell | (none) |The symbol(s) of the underlying leg
array of strings assets.
LocalSymbol | stringor celt ! The local exchange symbol of the
array of strings underlying leg asset. When left empty
IB sometimes tries to infer it from
Symboland the other properties.
SecType stringor celk | 'STK' |One of:'STK', 'OPT, 'FUT, 'IND’, 'FOP
array of strings (but not'CASH or 'BAG’) for the legs.
Exchange string or cell |'SMART'|The exchange that should process the
array of strings request for the corresponding legs.
Currency stringor celk | 'USD' |The currency for the corresponding le
array of strings
Multiplier number I The @ntract multiplier (for options)
Expiry string or celk ! YYYYMM' or 'YYYYMMDD' format,
array of strings for each of the combo legs.
Strike number or 0.0 [The strike price (for options) of the
numeric array corresponding legs.
Right string or celk ! One o UTGACBEALLO f O
arrayof strings of the combo legs.
ComboActions| cell-array of {} Array of corresponding leg actions. Fo
strings example: {'Sell', '‘Buy'}
ComboRatios | numeric array| [1,1] |Array of correspondingelg weights. Any
of positive number is acceptédonly therelative
numbers values matter, so [1,1.5]=[2,3]=[4,6].
ComboBag string ! The exchange symbol of the combag
Symbol spread. When left emptiBMatlab will

use t helotasgntboldn@ g 6

Symbolfor the parent bgcontract.
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9.6 Setting special order attributes

Most of the important order parameters that are supported by IB are also supported as
IBMatlab parameters. However, IB also supports additional propertiesnttsme
cases may be important.

For examplewe may wi sh to specify the security i
m_seclDType and m_secld properi@sor to specify the Albr-None flag (via the
order objectos M. all Or None property

These properties are not available IB8atlab parameters, i they can still be
specified in IB-Matlab using the ibConnectionObject Java object returned by
IBMatlab as a second output value, as explaineglLihbelow. There are several ways
in which we can create and update the contract

 We can useibConnectionObj ect to create the initial contract and order
objects, modify thie requested properties, then ugmnnectionObject  again
to send the order to IB15.3 shows a usage example of this.

1 We can usdBMatlabd $lold parametersee88) to prepare the contracha
order object, then modify them with the extra properties, and finally use
ibConnectionObject to send the order to IB. The difference vs. the previous
met hod i s that we donodt need tio create
IBMatlab takes care of this fars.

In all cases, we would use tib€onnectionObject.placeOrder function to send the
updated contract and order to IB for processhgye is a typical usage example:

% Prepare initial contract and order objects using the Hold mechanism
[orderld, ibConne ctionObject, contract, order] =
IBMatlab( ' action ','BUY, 'Hold", true ,..);

% Modify some contract properties

contract.m_secldType = "ISIN *;
contract.m_secld = ' US0378331005" ; % =Apple Inc.
contractm_  multiplier = "100"; % only relevant for o ption /future

% Modify some order properties

order.m_clearinglntent = " Away' ; % Possible values: 1B, Away, PTA
order.m_settlingFirm = ' CSBLO; % =Credit Suisse Securities Europe
order.m_allOrNone = true ; % set the order to be All - or - None
or der.m_sweepToFill = true ; % set the order to be Sweep- to - Fill
order. m_orderRef=  'abrakadabra '; % internal trading note

% Send the modified order to IB
ibConnectionObject.placeOrder(orderld, contract, order);

Note that the contract and order altgeare only returned fronBMatlab for trading
orders (i.e.Action = 'Buy, 'Sell or 'SShort), but not for othefBMatlab actions.

% http://www.interactivebrokers.com/en/software/api/apiguide/java/contract.htm
% http://www.interactivebrokers.com/en/software/api/apiguide/java/order.htm
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Some additional order fields that can be set in this manaede
f m_hidden i true for a hidden order routed via theetijIsland) exchangdé
f m_displaySize Tinteger >0 for an Iceberg ord&t
1 m_volatility T value>0 for specifying option limit price in terms of volatility
[percent], typically used together wiih volatility Type [1=daily, 2=annual]

I additionalcontract anarde r fields are descri¥ed in

The Hold mechanism can be used to programmatically prepare an order for later
manual approval and transmission in TWS:

% Prepare initial contract and order objects using the Hold mechanism
[orderld, ibConn ectionObject, contract, order] =
IBMatlab( ' action ',"'BUY, 'Hold",true ,..);

% Modify the order to NOT transmit immediately from TWS to IB server
order.m_transmit = false ;

% Send the modified order to IB
ibConnectionObject.placeOrder(orderld, contr act, order);

This will createthe order in TWS without transmitting iY.ou will see the order in
TWS6s AP labuttando transrhith

® APl  Portfolio Untitled + O = B ‘_1" @ | Trader Workststion Help / Ticker Lockup B
Contract La.st Change C_hange (%) Bid Size Bid. ﬂsk . Ask Siz_e Position Avg Price P&L
Action Quantity Time in Force  Type Lmt Price Destination Transmit Status Trd Px Cancel
IBM nvse + C212.00 1+ 209.41 212.40 # 1 2 192.34 0[fa]
SELL 1 @ GTC LMT | 200.00 B Transmit ) [ '

Right-clicking anywhere in the row will present a menu with additional options:
Transmit
%

Discard Delete
Transmit All

Check Margin Impact

Attach

Create

Modify

What-If

Configure Order Presets
Remowe All Filled Orders

Save

v v v v

When changing an order immedigtébllowing creation, IB might reject the request.
In such cases, adding a shaitse(0.5) normally solves the problem:

[AP1.msg2] Unable to modify this order as it i s still be ing processed

%7 http://www.interactivebrokers.com/erdtting/orders/hidden.php
% http://www.interactivebrokers.com/en/trading/orders/iceberg.php

% http://www.interactivebrokers.com/en/software/api/apiguide/java/contract.htm
http://www.interactivebrokers.com/en/software/api/apiguide/java/order.htm
http://www.interactivebrokers.com/en/software/api/apiguide/tables/extended_order_attributes.htm
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9.7 Exercisingandlapsing options

To exercise or lapse an optjonse Action="exercise' or 'lapse’ (respectively). You

mu s t specify the quantity of contracts and
cannot be usedy° You canalso indicate whethertover ri de | B6s default
action (exercise wthe-money option®nly). For example:

orderld = IBMatlab (' action ',"'exercise ', 'symbol' ,'GOOG',
'secT ype' ,'OPT', ‘expiry’ ,'201509"
'm ultiplier’ ,100, ‘strike’ ,6 00, 'rightt ,'C",

‘quantity’ 5, 'exchange' ,'AMEX', ‘override' ,tru e)

Assuming that the information is correct and that | have 5 unlapsed GOOG 9/2015
Call-600 options in my portfolio, then these 5 options will be exercised and turn into
500 shares (5 options * 100 multiplier) of the underlying GOOG, at U&De6éch.

At the time of this writing, GOOG trades at USD 542.34, so the exercise is not in the
money and would be rejected if | had not sta@ekerride=true. Because of the
override the exercise order is execusied nominal los®f USD 57.66 (=6042.39

per share (excluding commissions).

If the option is not ithemoney and you try to exercise without specifying the
Override parameter (oif you setthe Override value to the default=false), you will
receive an error from IB:

[AP1.msg2] Error processing request:  Exercise ignored because option
is notin - the - money. {498825899, 322}

If the optiongdo notexistin your portfolioyou will receive a differengérror message:

[APl.msg2] Error processing request: No unlapsed position exists in
this option in acc ount DU1 23456. {498752361, 322}

If you have several IB accounts, then fecountNameparameter must be specified,
otherwise you wilfeceiveyeta different error message:

[API.msg2]  Error validating request: -'kd" :cause - The account code is
required for this operation. {498752362, 321}

You can only lapse an option on its last trading day. If you try to lapse it on a
different date, you will receive two separate error messages from IB:

[API.msg2] Order rejected - reason: trade date must match last trade

date of the contract {498825901, 201}

[AP1.msg2] Error processing request: Exercise/Lapse failed due to
server rejection {498825901, 322}

Finally, as of the time of this writing, IB only supports exercising/lapsing options, not
FOP (futureon-option) or warants. Customers wishing to exercise or lapse such
contracts must submit a manual request ticket to IB.

100 htp://www.interactivebrokers.com/en/software/api/apiguide/java/exerciseoptions.htm
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Thefollowing parameters affect exercisifapsingoptions inIBMatlab:

Parameter | Data type | Default Description
Action string (none) |Either 'exerciseor 'lapse’.
Symbol string (none) [The symbol of the underlying asset.
LocalSymbol string " The local exchange symbol of the option
contract. When left empty, IB infers it frof
Symboland the other properties.
SecType string (none) [Needs to b&PT. IB does noturrently
allow exercisingany other 8cType
Exchange string (none) |The exchange that should process the
request cannotbe set tocSMART'.
Currency string 'USD" |The currency for theptioncontract
Multiplier number 1 The option contraanultiplier.
Expiry string ! YYYYMM' or 'YYYYMMDD' format.
Strike number 0.0 |The strike price of theption contract
Right string ) One o, 8PUTGACH GCALLO .
Quantity integer 0 Number of contracts to exercise or lapse
Override integer or | O=false | 0 or false: use default action (exercise
logical flag the-moneyoptions only
1 1 or true: override the default action
The specifidB accountiD to use
AccountName string ! Useful when you handle multiple 1B

accounts, otherwise leave empty.
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9.8 Additional IBAlgoorders

In addition to VWAP (89.1) and TWAP (89.2)B-Matlab supports several

additional secalled filBAlgoo strategies, including Arrival Pric8; Dark Ice!

102

Percentage of Volum&?Balance Impact/Risk’* and Minimize Impact®® IBMatlab

embl es specifying the algo strategyos
Parameter Data type Default Description
Type string 'LMT Set to one of the following:
1 'VWAP' (see §9.1)
1 TWAP' (see 8§89.2)
1 'ArrivalPx’
1 'Darkice’
1 'PctVol’
1 'BalancelmpactRisk'
1 'Minlmpact
MaxPctVol number 0.1=10% |Maximal %participation of averag
daily volume up to 0.5 (=50%).
PctVol number 0.1=10% |Target% participation of average
daily volume up to 0.5 (=50%).
StartTime string | '9:00:00 EST [Format:'YYYYMMDD hh:mm:ss
TMZ' (TMZ is optiona)
EndTime string  |'16:00:00 EST (same as StartTime abgve
AllowPastEndTime | integer or| 1=true If true, allow the algo to continue
logical flag work past the specifieEndTime if
the full quantity has not been fille
NoTakelLiq integer or;  O=false |If true, discourage the algo from
logical flag hitting the bid or lifting the offer if
possible.
RiskAversion string 6 Ne ut |Oneof:
1 'Neutral' (default)
1 'Get Done'
1 'Aggressive’
1 'Passive’

101 http://www.interactivebrokers.comittrading/orders/arrivalprice.php

http://www.interactivebrokers.com/en/software/tws/usersguidebook/algos/arrival_price.htm

102 hitp://www.interactivebrokers.com/en/trading/orders/darkice.php

http://www.interactivebrokers.com/&oftware/tws/usersquidebook/algos/dark_ice.htm

103 hitp://www.interactivebrokers.com/en/trading/orders/percentofvolumeg.php

http://www.interactivebrokers.com/en/software/tws/usersguidebook/algos/percentage_of volume_strategy.htm
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Parameter Data type Default Description
ForceCompletion | integerory  O=false |If true, attempt comple&in by end
logical flag of day.
DisplaySize integer 1 The order quantitysjze that you

wantto bedisplayed to the market
Note that the algo will randomize
the size by 50% on either side.

Note: StartTime, EndTime, AllowPastEndTime, and NoTakeLiqg were described
in 89.1.

IB only enables IBAlgo strategy orders for a subset of security types and exchanges.
Refer to the specific algods documentation

Some IBAlgoproperties are only relevant to some strategies, but not to Others

Corresponding Parameters

maxPctvol pctVol strategyType stanTime endTime allowPastEndTiime noTakelig riskAversion forceCompletion displaySize
Algo Strategy
For US Stocks
Arrival Price X X x X X X
Dark Ice X X X x
Percentage of Valume x X X x
TWAP X X X X
YWAP ik X X__ X
For US Optlons - -
Balance impact and Risk X X X
Minimize Impact X

Hereis an example for specifying an Arrival Pricade order:

orderld = IBMatlab (' action ',"'BUY, 'symbol','GOOG, 'quantity ',10, ..
"type ', " ArrivalPx ', ' limitPrice ',600 ,
' MaxPctVol ', 0.01 , 'RiskAversion ','Passive' .
' StartTime ', ' 20120215 10:30:00 EST ', ...
"EndTime', ' 10:45:00 EST ',
TIF''Day’, .
' ForceCompletion ', true , ...

" AllowPastEndTime ', fals e);

Note that, as with VWARNd TWAR IB automatically routes the trade to its internal
servers (IBALGO) rather than directly to the relevant exchange as it wourdndost
other cases. Also note thedme IBAlgoorders arenotguaranteed to execute

IBAlgo orders cannot use the defalilF valueof 'GTC'i use 'Day' instead.

Finally, note that all IBAlgo orders will be treated as LMT orders, except VWAP
(89.1) whith uses MKT For this reason, you must specify thenitPrice parameter
in all IBAlgo orders except VWAP.

106 htp://www.interactivebrokers.com/en/software/api/apiguide/tables/ibalgo_parameters.htm
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10 Accessing and cancelling open trade orders

10.1Retrieving the list obpenorders

To retrieve the list of opelB ordersuseAction="'query andType="open as follows

>>data = IBMatlab (' action ','query ', 'type','open")
data =
1x3 struct array with fields:
orderld
contract
order
orderState
status
filled
remaining
avgFillPrice
permld
parentld
lastFillPrice
clientld
whyHeld
message

This returns a Matlab struct array, where each array element represents a different
open order.In this particular case, we see tpharent order and twopen bracket
child-orders from§9.3above.

You can access any tife orders using the standard Matlab dot notation:

>> data(l)
ans =
orderld: 154410310
contract: [1x1 struct]
order: [1x1 struct]
orderState: [1x1 struct]
status: ' Submitted
filled: 0
re maining: 100
avgFillPrice: 0
permld: 989560927
parentld: 0
lastFillPrice: 0
clientld: 8981
whyHeld: []
message: [1x162 char]
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>> data(2)
ans =
orderld: 154410311
contract: [1x1 st ruct]
order: [1x1 struct]
orderState; [1x1 struct]
status: ' PreSubmitted
filled: O
remaining: 100
avgFillPrice: 0
permid; 989560928
parentld: 154410310
lastFillPrice: 0
clientld: 8981
whyHeld: ' child,trigger
message: [1x182 char]

Each of the order structs contains the following data fiélds:

T

= =2 =4 4 A4 A5 -4 A2 -5 -2

orderld T this is the ID returned b\BMatlab when you successfully submit a
trade order. It is the ID that issed by IB to uniquely identify the trade.

contract T this is a struct object that contains thentract information,
including all the relevant information about the affected security

order T this is another struct object that contains information akbet
specific trade orderds parameters

orderState T this is another struct object that contains information about the
current status of the open order. An order can be open with several possible

states, and this is reported in this str
staus Ti ndi cates the order status e.g., O0Su
fled T indicateshe number of shares that hadbeenexecuted in the order

remaining T number of shares remaining to be executed in the order
avgFillPrice T average price dhefilled (executefisharesO if no fills
permid T the permanent ID used to store the order in the IB server

parentidk Tt he order | D of the orderds parent
lastFillPrice T last price at which shares in the order were executed
cienttd T ID of the client used forending the order (se&.3 below)

whyHeld T specific reasons for holding the order in an open state

message Ta detail ed message stThisislpsicallyati ng t |
just a string that contains all the fields above and tradues.

107 hitp://www.interactivebrokers.com/en/software/api/apiguide/javafstdtus.htm
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For example:

>> data(2 ).contract
ans =
m_conld: 30351181
m_symbol: ' GOOG
m_secType: 'STK

m_expiry: []
m_strike: 0
m_right. ' ?
m_multi plier: []
m_exchange: ' SMART
m_currency: ' USD

m_localSymbol: ' GOOG
m_primaryExch: []
m_includeExpired: 0
m_secldType: ]
m_secld: []
m_comboLegsDescrip: []
m_combolLegs: '] '
m_underComp: []

>> data(1).order
ans =
CUSTOMER: 0
FIRM: 1
OPT_UNKNOWN: ?'
OPT_BROKER_DEALER! b'
OPT_CUSTOMER! ¢'
OPT_FIRM: ' f'
OPT_ISEMM: ' m
OPT_FARMM:' n'
OPT_SPECIALIST: 'y’
AUCTION_MATCH: 1
AUCTION_IMPROVEMENT: 2
AUCTION_TRANSPARENT: 3
EMPTY_STR: "
m_orderld: 15441031 1
m_clientld: 8981
m_permld: 989560928
m_action: ' SELL'
m_totalQuantity: 100
m_orderType: ' STP
m_ImtPrice: 58 0
m_auxPrice: 0

m_tif. ' GTC
m_ocaGoup: ' 989560927 '
m_ocaType: 3
m_transmit: 1

m_parentld: 154410310

(plus many more internal order properties...)
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>> data(1).orderState

ans =
m_status: ' Submitted
m_initMargin: ' 1.7 976931348623157E308 '
m_maintMargin: ' 1.7976931348623157E308
m_equityWithLoan: ' 1.7976931348623157E308
m_commission: 1.79769313486232e+308
m_minCommission: 1.79769313486232e+308
m_maxCommission: 1.797693134  86232e+308
m_commissionCurrency: "USD
m_warningText: []
Dondét | et 17976b313486782d+80 ealarmyouit hi s i s si mpl y

specifying uninitialized data.

Note: 1B warn$®® t h altt is gossible that orderStatus() may return degle
messages. It is essential that you filter the message accordingly.

We can filter the results based @specificOrderld and/orSymbol. For example:

% Filter by order ID
>>data= IBMatlab (' action ', ' query ', type ', " open',"' Orderld ',154410310)
data =
orderld: 154410310
contract: [1x1 struct]
order: [1x1 struct]
orderState: [1x1 struct]

(etc.)
% Filter by symbol : note that symbol filtering is case insensitive
>>data= IBMatlab (' action ','query ', 'type ','open', 'symbol',"'goog')
Of coursejt is possiblghat there are no open orders that match the filtering criteria:
>>data= IBMatlab (' action ','query ', 'type ','open', 'symbol','xyz")
data =

I
We can use the returned data to filter the results by any of the ordeaftdields:

data= IBMatlab (' action ','query ', 'type ','open', 'symbol"',"'goog');

for idx =length (data) :-1:1 % only report orders having  ImtPrice<600
if data(idx).order.m_ImtPrice>= 600, data(idx)=[]; end

end

Note that you can only retrieve (and nfgfiopen orders that were originally sent by
your IB-Matlab ClientID. Trades that were placed directly in TWS, or via another
API client that connects to TWS, or by anoti®@fMatlab connection session with a
different ClientID, will not be accessible. this limitation affects your work, use a
static ClientID of 0O, thereby enabling access to all open orders placed byBany
Matlab session (since thewill all have the sam€lientID =0) as well as directly on
TWS (which uses the san@ientID =0). See813 for additional details oflientID .

108 htp://www.interactivebrokers.com/en/software/api/apiguide/java/orderstatus.htm
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10.2Modifying operorders

To modify parameters of open orders, we need to first ensure they are really open
(duh!). This sounds trivial, but one would be surprised at how common a mistake is to
try to update an orderdhhas already been filled or cancelled.

When we are certain that the order is open, we can réeenorderwith modified
parameters, along with th®rderld parameter. TheOrderld parameter tells
IBMatlab (and IB) to modify that specific order, rathertha create a new order:
[orderld,ibConnectionObject]= IBMatlab (' action ',"'BUY,'symbol ', GOOG, ...
' quantity ',100, 'type ',' LMT, ' limitPrice ' ,600);
% Let some time pass...
% If the requested order is still open
if ~isempty( IBMatlab (' action ','query ','type ', ' open',' Orderld ', orderld ))
% Send the trade with modified parameters
IBMatlab (' action ','BUY, 'symbol',"' GOOG, 'quantity ',50,
"type ', MK, 'orderlD ', orderld );
end
Note: aders placed manually via TWS &lave anOrderld of 0, unless we run the
following command in Matlab. TWS orders placed from then on will get unique IDs
Naturally, we also need to sélientld =0 to access the TWS orders (see §10.1)
ibConnectionObiject. regAutoOpenOrders (true ); % see 81 5 for details

10.3Cancelling operorders

To cancel open orders, we need (as above) to first etisairthey are really open
(again,duh!), although in this case it does not really matter so much if we are trying
to cancel a noexisting order. The onlyide-effect will be a harmless message sent to
theMatlab command window, no real harm done.

To cancel the trade, simply uaetion="cancelwith the specific order ID:

% If the requested order is still open

if ~isempty( IBMatlab (' action ','query ', type ',"open',' Orderld ', orderld ))
% Cancel the requested order
data= [IBMatlab (' action ',' CANCEL, 'orderlD ', orderld );

end

To canceALL open orders simply discard t@ederld parametefrom the command
data= [IBMatlab (' action ',' CANCEL); % cancel ALLop en orders

In both cases, the returneata is an array of structs corresponding to the cancelled
order(s), as described §10.1 above.

Alternaively, we can use the Java connector object for this§Ee®r details):

% Place an order, return the orderld and the Java connector object
[orderld, ibConnectionObject] = IBMatlab (' action ' ,' BUY,..);
% Cancel the order using the u nderlying Java connector object

ibConnectionObject.cancelOrder(orderld);
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11 Processing IB events

11.1Processing events in iBlatlab

IB uses an asynchronous ewdatsed mechanism for sending information to clients.
This means thatve do not simply send a request to IB and wait for the answer.
Instead, we send a request, avitenIB is ready itwill send us one or more (or zero)
eventsn response. These events carry data, and by analyzing the stored event data we
(hopefully) receive the answer that we were waiting for.

These call backs ar e constantly being Afir
messages from 1B, ranging from temporamgrket connection losses/reconnections,

to error messages and responses to market queries. Some of the events are triggered

by user actions (market or portfolio queries, for example), while others are triggered

by IB (e.g., disconnection notifications). &Hull list of IB events (and their data) is

documented in the online API documentatt8h.

Matlab has buikin support for asynchronous events, call@dlbacksin Matlab
jargon*® Whereas Matlab callbacks are normally used in conjunction with Graphical
User Interfaces (GUI), they can also be useith IB-Matlab, which automatically
converts all the Java evemeceivedirom IB into Matlab callbacks.

There are two types of callbacks that you can u$Nlatlab:

1 Generic callback this is a catctall callbadk function that is triggered upon
any IB event. Within this callback, you would need to write some code to
di stinguish between the different event
data. A skeleton for this is given belowhe parameter controlling #hi
callback inIBMatlabis calledCallbackFunction.

1 Specific @llbacki this is a callback function that is only triggered when the
specific event type is received from IB. Since the event type is known, you
can process its event data more easily than éngiéneric callback case.
However, you would need to specify a different specific callback for each of
the event types that you wish to process.

The parameters controlling the specific callbacks IBMatlab are called

CallbackXXX, whereXXX is the name offte IB event(the only exception to this

rule is CallbackMessage which handles the IBrror eventi the reason is that this

event sends informational messages in addition to €ffbsso | B6s event nam
misleading in this specific case)

109 hitp://www.interactivebrokers.com/en/software/api/apiguide/javaljava_eclientsocket methods.htm
10 hitp://www.mathworks.com/help/matlab/creating_guis/writioodefor-callbacks.html
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When you specifyany callback function tolBMatlab, either the generic kind
(CallbackFunction) or a specific kind CallbackXXX), the command action does
not even need to be related to the callback (for example, you can set
CallbackExecDetailstogether withAction="query).
data= [IBMatlab ('action ','query ', ..,
' CallbackExecDetails ', @BMatlab _CallbackExecDetails );

where IBMatlab _CallbackExecDetails () IS a Matlab function created by you that
accepts two inpuargumers (which are automatically populatédrun-time):

1 hobject i the Java connector objdbiat is described i815 below
1 eventbata Ta Matl ab struct that contains the
An example for specifying a Matlab callback function is:
function IBMatlab _CallbackExecDetails( ib Connector , eventData)

% do the callback processing here

end

You can pass external data to your callback functions using the callbackregll
format. For example, to pass two extra data valtfes:

callbackDetails = {@ IBMatlab _CallbackExecDetails , 123,  ‘abc'}
IBMatlab (' action ', "' query .., ' CallbackExecDetails ' callbackDetails) X
function IBMatlab _CallbackExecDetails( ibConn, eventData ,extral,extra2 )

% do the callback processing here

end

When you specify any callback functionl@Matlab, you only needo set it once, in

any IBMatlab command. Unlike most IBMatlab parameters, which are not
remembered acro$BMatlab commands and need to besgecified, callbacks doot

need to be rspecified. They are remembered from the moment they are first set,
until such time as Matlab ets or the callback parametercisanged*?

To reset a callback (i.e., remove the callback invocation), simply set the callback
parameter value to [] (empty square brackets)(empty string)

data= IBMatlab (' action ','query ',.. ., ' CallbackExecDetails )

Matlab callbacks are invoked even if you use the Java comregert (seesl5) for
requesting data from IB. This is actually very usefid:can use the connector object
to send a request to IBndthen process the resuitsa Matlab callback function.

M2 hitp://www.mathworks.com/help/matlab/creating_guis/writauglefor-callbacks.html#brqow8p
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Using Matlab callbacks with the Java connector obgact be used, for example, to

implement combo tradg$* as an alternative to the buitt mechanism described in

89.5 aboveln this case, separate contracts are createdht® separate combo legs,

then submittedto I&F i a t he J a rweaContractDetaslstyhethod@waiting

the returnedIDs via the Matlab callback to the ContractDetails event (see
CallbackContractDetails in the table below)Once the IDs for all thdegs are
received,com.ib.client.ComboLeg objectd™ are created. The completed order can

then be submitted to | B placeOrder{)methodidly vi a t he
this may appeaa bit difficult to implement but in fact can be achievedamly a few

dozenlines of code. This example illustrateew Matlab callbacks can seamlessly
interact with the underlying Java connector

Here is the list of currentigupported callback events IBMatlab (for additional

information about any oftheal | backs, follow the | ink in t
Triggered
IBMatlab parameter IB Event by Called when?
IBMatlab?

in response to account queries
CallbackAccountDownloadEnd |accountwnloadEnd Yes |after all UpdateAccount events
were sent, to indicate end of dg

for every singldield in the
CallbackAccountSummary accountSummary Yes |summary datavhen the accoun
data is requested (s&4.1)

when allAccountSummary
CallbackAccountSummaryEnd |accountSummaryEnd Yes |events have been sent, to indig
end of data

in response to market queries;

CallbackBondContractDetails |bondContractDetails Yes not really usedn IBMatlab

immediately after a trade
CallbackCommissionReport commissionReport Yes |executionor when requesting
executiongsee §12.1 below)

whenlB-Matlab loses its
CallbackConnectionClosed connectionClosed Yes |connection (or reconnects) to
TWS/Gateway

in response to market querjies
CallbackContractDetails contractDetails Yes |used inlBMatlab only to get the
tick value

when all ContractDetails event
CallbackContractDetailsEnd contractDetailsEnd Yes |have been sent, to indicate eng
data

numerous times during regular
CallbackCurrentTime currentTime Yes |work; returns the current serve
systentime

in response to a DeHdeutral

CallbackDeltaNeutralValidation |deltaNeutralValidation No (DN) RFQ

14 http://www.interactivebrokers.com/en/software/api/apiguide/java/placing_a_combinatien hom
115 hitp://www.interactivebrokers.com/en/software/api/apiguide/java/comboleg.htm#XREF _interoperability_socket66
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Triggered
IBMatlab parameter IB Event by Called when?
IBMatlab?
whenever an order is partially
. . fully filled, or in response to
CallbackExecDetails execDetails Yes reqExecutions(pn the Java
connector
when all the ExecDetails event
CallbackExecDetailsEnd execDetailsEnd Yes |have been sent, to indicate en
data
CallbackFundamentdData fundamentalData Yes :‘Er:S;Fr)T?Qr?tealth?:?cs):lggsecuri ty
in response to a historical datal
CallbackHistoricalData historicalData Yes |request, for each of the result
bars separately
when a successful connection
made to a Financial Advisor
CallbackManagedAccounts managedAccounts Yes |account, oin response toalling
reqManagedAccts ¢nh the Java
connector
when the market type is set to
Frozen or RealTimeo announc
CallbackMarketDataType marketDataType No the switch, or in response to
callingregMarketDataType(®n
the Java connector
whenever IB wishes to send th
CallbackMessage error Yes |user an error or informational
messageSee§14 below.
CallbackNextValidld nextValidld No after connecting to IB
in response to a user query for|
CallbackOpenOrder openOrder Yes open ordersfor each open orde
after all OpenOrder events hay
CallbackOpenOrderEnd openOrderEnd Yes |been sent for a request, to
indicate end of data
in response to a user query for
open ordergfor each open
CallbackOrderStatus orderStatus Yes ordery or when a
changes
in response to a user query for|
CallbackPosition position Yes |portfolio positiongfor each
position in the portfolip
when all Position events have
CallbackPositionEnd positionEnd Yes |been sent for a request, to
indicate end of data
CallbackTickPrice tickPrice Yes :cn response to a mark_et aer
or price fields (e.g., bid)
CallbackTickSize tickSize Yes [;nIRONSE 08 market query,
or size fields (e.g., bidSize)
in response to a market query,
CallbackTickString tickString Yes |for string fields (e.qg.,

lastTimestamp)
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IBMatlab parameter

IB Event

Triggered

by
IBMatlab?

Called when?

CallbackTickGeneric

tickGeneric

Yes

in response to a query with a
GenericTickList param

CallbackTickEFP

tickEFP

No

when the market data changesg
Values are ugated immediately
with no delay.

CallbackTickOptionComputation

tickOptionComputation

No

when the marketf an option or
itsunderliermoves. TW
option model volatilities, prices
and deltas, along with the pres
value of dividends expected or
thatunderlierarereceived

CallbackTickSnapshotEnd

tickSnapshotEnd

Yes

when all events in response to
shapshot query request have
been sent, to indicate end of d

CallbackRealtimeBar

realtimeBar

Yes

in responsdo arealtime bars
request, for each of the result
bars separately

CallbackReceiveFA

receiveFA

No

in response to calling
requestFA(on the Java
connector

CallbackScannerData

scannerData

Yes

in response to a user query for|
scanner datdor eachresult row

CallbackScannerDataEnd

scannerDataEnd

Yes

when the last scanrig@ata event
hasbeen sent, to indicate end
data

CallbackScannerParameters

scannerParameters

Yes

in response to a user query for|
scanner parameters XML

CallbackUpdateAccountTime

updateAccountTime

Yes

togeher with the Update
AccountValue callbacks, to
report on the event time

CallbackUpdateAccountValue

updateAccountValue

Yes

for every single property ithe
list of account properties, wher
the account data is requested
84) or updated

CallbackUpdateMktDepth

updateMktDepth

Yes

when market depth has chaup

CallbackUpdateMktDepthL2

updateMktDepthL2

Yes

when the Level Il market depth
has changed

CallbackUpdateNewsBulletin

updateNewsBulletin

No

for each new bulletin if the clie
has subscribed by calling
reqNewsBulletins(n the Java
connector

CallbackUpdatePortfolio

updatePortfolio

Yes

when account updates are
requested or occur
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https://www.interactivebrokers.com/en/software/api/apiguide/java/updateaccountvalue.htm
https://www.interactivebrokers.com/en/software/api/apiguide/java/updatemktdepth.htm
https://www.interactivebrokers.com/en/software/api/apiguide/java/updatemktdepthl2.htm
https://www.interactivebrokers.com/en/software/api/apiguide/java/updatenewsbulletin.htm
https://www.interactivebrokers.com/en/software/api/apiguide/java/updateportfolio.htm
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11.2 Example’ usingCallbackExecDetailgo track executions

The execDetailsevent is triggered whenever an order is fully artjally executed.
Let us trap this event and send the execution information into a CSV file for later use
in Excel(also seé12 below)

orderld = IBMatlab (' action ',"'BUY, 'symbol'," GOOG, 'quantity ',1,
" limitPrice " ,600, ...
' CallbackExecDetails ' @IBMatlab _CallbackExecDetails);
Where the functioniBMatlab _CallbackExecDetails is defined as follows (for

example, in a file calletBMatlab_CallbackExecDetails.Jrt*®

function  IBMatlab _CallbackExecDetails( ibConnector , even tData, varargin)

% Extract the basic event data components
contractData = eventData.contract;
executionData = eventData.execution;

% Example of extracting data from the contract object:

% http://www.interactivebrokers.com/en/software/api/apiguide/java/contract.htm
symbol = char(eventData.contract.m_symbol);

secType = char(eventData.contract.m_secType);

% ... several other contract data fiel d available i see above webpage
% Example of extracting data from the execution object:

% http://www.interactivebrokers.com/en/software/api/apiguide/java/exe cution.htm
orderld = eventData.execution.m_orderld,;

execld = char(eventData.execution.m_execld);

time = char(eventData.execution.m_time);

exchange = char(eventData.execution.m_exchange);

side = char(eventData.execu tion.m_side);

shares = eventData.execution.m_shares;

price = eventData.execution.m_price;

permld = eventData.execution.m_permid;

liguidation = eventData.execution.m_liquidation;

cumQty = eventData.execution.m_cumQty;

avgPrice = eventData.execution.m_avgPrice;

% ... several other execution data field available i see above webpage
% Convert the data elements into a comma - separated string

csvline = sprintf( ' %s, %d,%s,%d,%d,%f \n', time, orderld, symbal, ...

shares, cumQty, price);

% Now append this comma - separated string to the CSV file

fid = fopen( 'executions .csv ', 'at'); % ‘'at' =append text
fprintf(fid, csvline);

fclose(fid);

end % IBMatlab _CallbackExec Details

18 Thjs file can be downloaded fromitp://UndocumentedMatlab.com/files/IBMatlab_CallbackExecDetails.m
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11.3 Example’ usingCallbackTickGenerido check if a security is shortable

In this example, we attach a user callback functiotickdGenericevents in order to
check whether a security is shortdbi¢also se€5.1 above).

Note: according to IB"*® fiGeneric Tick Tags cannot be specified if you elect to use
the Snapshot market data subscripiion and t herefore we need t
guotes mechanism, sguotesNumber1:

orderld = IBMatlab (' action ',"' Query', 'symbol"',"' GOOG,
" GenericTicklist ',"' 236", ' QuotesNumber ' ,2, ...
' CallbackTickGeneric ' @IBMatlab _CallbackTickGeneric);

where the functiomBMatlab _CallbackTickGeneric  is defined as follows*®
function  IBMatlab _CallbackTickGeneric( ibConnector , eventData, varargin)

% Only check the shortable tick type =46, according to
% http://www.interactivebrokers.com/en/software/api/apiguide/tables/tick_types.htm

if eventData.field == 46 % 46=Shortable  (see footnote below)
% Get this event " s tickerld (=orderld as returned from the
% original IBMatlab  command)

tickerld = eventData.tickerld;

% Get the corresponding shortable value
shortableValue = eventData.generic; % (see footnote below)

% Now check whether the security is shortable or not

title = sprintf( " Shortable info for request %d ", tickerld);

if  (shortableValue > 2.5) % 3.0
msgbox( ' >1000 shares available for a short ' title,  "help ');

elseif  (shortableValue > 1.5) % 2.0
msgbox( ' This contract will be available for short sale if

shares can be located ' title, "warn');

elseif  (shortableValue > 0.5) % 1.0
msgbox( " Not available for short sale " title, "warn');

else
msg=sprintf( ' Unknown shortable value: %g ' ,shortableValue) ;
msgbox( msg, title, "error ');

end

end % if shortable tickType

end % IBMatlab _Call backTickGeneric
Note that in this particular example we could also have simply used the streaming
quotes data, instead of using the callback:

>>data S = IBMatlab (' action ', ' query ','symbol"',' GOOG, ' quotes Number',-1);
>> shortableValue = dataS.data.shortable; % =3 for GOOG

17 hitp://www.interactivebrokers.com/en/software/api/apiguide/tables/using_the_shortable_tick.htm
118 hitp://www.interactivebrkers.com/en/software/api/apiguide/tables/generic_tick_types.htm

119 This code can be downloaded fronttp://UndocumentedMatlab.com/files/IBMatlab_CallbackTickGeneri¢miB-Matlab,
tickGeneri cbds ev e nitied®fgeneriéd o nwtha icnhs ctohrer efsipeol nidsTypead ,valu®o sf i dked disment e d
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11.4Example’ using CallbackContractDetails o

get

a

contract6s

In this example, we attach a user callback functiocotttractDetailsevents in order
to receive the full list of LocalSymbols and associated contractepiep of an

undet yi ng securi t®%6s opt

i ons

chain.

As noted in 82 above,it is not possible to receive the entire list of opfwitesin a
single command each market price requires a separate esfgwith a specific

LocalSymbol.

However, we can usehé contractDetailsevent to extract the full list of option
LocalSymbols in a single command. This relies on the fact that wheRijet and
Strike parameters ofraoptionsecurityare empty, IB returns the full list of contracts

matching the other speimhtions.

We first define our callback function for the event:

function IB Callback ContractDetails
contract = eventData.

fprintf  ([char( contract .m_localSymbol)
char( contractm_se cType)
char(contract . m_symbol)
char(contract . m_expiry)
char(contract ~ .m_right )
char(contract  .m_multiplier)
num2str(contract. m_strike)

end % IB Callback ContractDetails

(ibConnector
contractDetails.m_summary ;
1 \ t 1

1 \ t 1

1 \ t 1

1 \ t 1

1 \ t 1
"\t
)

eventData )

Now we ask IB for the current market datatbé futures options for Light Sweet
Crude Oil (CL)with emptyRight and Strike. We can safely ignore th& warning

aboutambiguour missing security definiin:

>>data =IBMatlab( ' action ','query ', 'symbol"',' CL",
"exchange ',' NYMEX, 'currency ','USD,
"expiry ','201306', 'right '," , 'strike

' CallbackContractDetails

[API.msg2] The contract description specified for CL is ambiguous;

you must specify the multiplier. {286356018, 200}

LOM3 P6650 FOP CL 20130516 P
LOM3 P8900 FOP CL 20130516 P
LOM3P11150 FOP CL 20130516 P
LOM3 C6400 FOP CL 20130516 C
LOM3 C8650 FOP CL 20130516 C
LOM3 C10900 FOP CL 20130516 C
LOM3 C6650 FOP CL 20130516 C
LOM3 C8900 FOP CL 20130516 C

... (over 400 different contracts)

1000
1000
1000
1000
1000
1000
1000
1000

120 A synchronous alternative for retrieving the options chain is explaingsl4nabove

"secType ',"' FOP, ...

" 00,

', @IBCallback ContractDetails )

66.5
89
1115
64
86.5
109
66.5
89

f

u l
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The returneddata struct will naturaly contain empty market data, but its
contractDetails field will contain useful data about the requested security:

>> data
data =
regld: 286356019
reqTime: ' 30- Apr-2013 12:55:28
dataTime: ' 30- Apr-2013 12:55:31 '
dataTimestamp: 735354.538562743
lastEventTime: 735354.538562743
ticker: 'CL
bidPrice: -1
askPrice: -1
open: -1
close: -1
low: -1
high: -1
lastPri ce: -1
volume: -1
tick: 0.01
contract: [1x1 struct]
contractDetails: [1x1 struct]

>> data.contract % these are the details for only one of the options
ans =
m_conld: 50318947
m_symtol: ' CL
m_secType: ' FOP
m_expiry: ' 20130516
m_strike: 111 .5

m_right: ' P
m_multiplier: ' 1000°
m_exchange: ' NYMEX
m_currency: ' USD

m_localSymbol: ' LOM3 P11150"

>> data.contractDetails
ans =
m_summary: [1x1 com.ib.client.Contract]
m_marketName: ' LO
m_tradingClass: 'LO
m_minTick: 0.01
m_priceMagpnifier: 1
m_orderTypes : [1x205 char]
m_validExchanges: " NYMEX
m_underConld: 43635367
m_longName: ' Light Sweet Crude Oil
m_contractMonth: ' 201306
m_industry: []
m_category: []
m_subcategory: []
m_timeZoneld: ' EST
m_tradingHours: ' 20130430:1800 - 1715;20130501:1800 -1715'
m_liquidHours: ' 20130430:0000 -1715,1800 -2359;20130501:0000 -
1715,1800 - 2359'
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11.5Example’ using CallbackUpdateMktDepth for realtimeder-book GUI update

In this example, wavish toupdate a redime GUI display of the ordebook (at least
the top few rows of the book).

As noted in 87.3 abovenarketdepth events may be sent at a very high rate from the
IB server, and so it is not fabke or useful to update the Matlab GUI for each update.
Instead, we update the GUI with the latest data at a steady rate of 2 Hz (twice a
second). This can be achieved in two differematys: one alternativeis to setup a
periodictimer that will run ourGUI-update callback every 0.5 sewgjich will call

| BMat |l ab( é, 6 Ql tfeehstidlatadt @ata and update the GUI.

Another alternative, shown here below, is dtiach a user callback function to
updateMktDepth* andupdateMktDepthL'#? events, ugating an internal data struct,
but only updating the GUI if 0.5 secs or more have passed since the last GUI update:

% IBMatlab_MktDepth - sample Market - Depth usage function
function IBMatlab_MktDepth  (varargin)

% Initialize data

numRows = 5;

depthData = cell(numRows,6);

lastUpdateTime = -1

GUI_refresh_period = 0.5 * 1/24/60/60; % =0.5 secs

% Prepare the GUI
hFig = figure( ‘Name' , 'IB - Matlab market - depth example’ , ...
‘NumberTitle' ,'off 'CloseReq" ,@figClosedCall  back, ...

'Menubar' , 'none' , 'Toolbar ,'none' ,
'Resize" ,'off , 'Pos' ,[100,200,520,170]);
color= get(hFig, 'Color' );
headers={ ‘'Askexch. ,'Asksize' , "Ask price' ,
'Bid price’ , 'Bid size' , 'Bid exch." };
formats={ ‘char' ,'numeric’ ,'long" , ‘long" ,'numeric’ ,'char };

hTable = uitable( ‘Parent’ ,hFig, 'Pos' ,[10,40,500,120],

'‘Data’ , depthData

'‘ColumnName' ,headers, 'ColumnFormat’ formats);
hButton = uicontrol( ‘Parent’ ,hFig, 'Pos' ,[50,10,60,20],

'String' , 'Start’ , 'Callback’ ,@buttonCallback);
hLabell = uicontrol( ‘Parent’ ,hFig, 'Pos' ,[120,10,100,17],

‘Style' ,'text' , 'String' , 'Last updated L

‘Horizontal' , right , 'Background' , color );
hLabelTime = uicontrol( '‘Parent’ ,hFig, 'Pos' ,[225,10,100,17],

‘Style' ,'textt , 'String" , '(not yet)' ,

'Horizontal' ,'left" " Background' , color );
% Send the market - depth request to IB using IB - Matlab
contractParams = { 'symbol' |, 'EUR', 'localSymbol' , 'EUR.USD' ,

'secType' ,'cash' , ‘'exchange' , 'idealpro' ,

‘NumberOfRows' 5, vara  rgin{:}};

121 hitp://www.interactivebrokers.com/en/software/api/apiguide/java/updatemktdepth.htm
122 hitp://www.interactivebrokers.com/en/software/api/apiguide/java/updatemktdepthl2.htm
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regld = IBMatlab( ‘action' ,'query’ , 'QuotesNumber' ,inf,
contractParams({:},
'CallbackUpdateMktDepth' , @mktDepthCallbackFcn,
'CallbackUpdateMktDepthL2' ,@mktDepthCallbackF  cn);

% Figure close callback function - stop the market - depth streaming
function  figClosedCallback(hFig, eventData)

% Delete the figure window and stop any pending data streaming

delete(hFig);

IBMatlab( ‘action" ,'query’ ,cont ractParams{}, '‘QuotesNumber' ,0);
end % figClosedCallback

% Start/stop button callback function
function  buttonCallback(hButton, eventData)

currentString = get(hButton, 'String” );
if  strcmp(currentString, ‘Start' )

set (hButton, 'String'" , 'Stop' );
else

set(hButton,  'String’ , 'Start’" );
end

end % buttonCallback

% Callback functions to handle 1B Market Depth update events
function  mktDepthCallbackFcn(ibConnObj, eventData)

% Ensur e that it's the correct MktDepth event
if eventData.tickerld == reqld

% Get the updated data row
% Note: Java indices start at 0, Matlab starts at 1
row = eventData.position + 1;

% Get the size & pric e data fields from the event's data
size = eventData.size;
price = eventData.price;

% Prevent extra LS digits in uitable display
price = single(price + 0.00000001);

% Exchange (marketMaker) data is only available in L2:
try
exchange = char(eventData.marketMaker);
catch
exchange= " ;
end
% Update the internal data table
if eventData.side == % ask
if eventData.operation == 0 % insert
depthData (row+1:end,1:3) = depthData (row:end -1,1:3);
depthData (row,1:3) = {exchange, size, price}
elseif ~ eventData.operation == % update
depthData (row,1:3) = {exchange, size, price},
elseif  eventData.operation == % delete

depthData (row:end -1,1:3)=  depthData (row+1:end,1:3);
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depthData (end,1:3) = {[I.[L.0};

else
% should never happen!
end
else % bid (same as ask butthe  data columns are reversed)
if eventData.operation == % insert
depthData (row+1:end,4:6) = depthData (row:end - 1,4:6);
depthData (row,4:6) = {price, size, exchange},
elseif  eventData.operation == % update
depthData (row,4:6) = {price, size, exchange},
elseif  eventData.operation == % delete

depthData (row:end -1,4:6)=  depthData (row+1:end,4:6);
depthData (end,4:6) = {[I.[1.[I};

else
% should never happen!
end
end
% Update the GUI if more than 0.5 secs have passed and
% the <Stop>  button was not press ed
isStopped = strcmp(get(hButton, 'String® ), 'Start’ );

if now - lastUpdateTime > GUI_refresh_period && ~isStopped
set(hTable, 'Data’ , depthData );
set(hLab elTime, 'String’ ,datestr(now, 'HH:MM:SS" ));
lastUpdateTime = now;
end
end
end % mktDepthCallbackFcn

end % IBMatlab_MktDepth

L B
B 1B-Matlab market-depth example e |

Ln | = |l a2

Ask exch, Ask size Aslk price Bid price Bid size Bid exch,
12160000 1.2513000 1.2512500 Fa0o00a
S000000 1.2513500 1.2512000 14000000
2000000 1.2514000 1.2511500 6500000
5000000 1.2526000 1.251101 1000000
1.24558501 2000000

Last updated; 16:54.03
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12 Tracking trade executions

IB-Matlab provides several distinct ways to programicsdly track trade executions:

12.1User requests

To retrieve the list of trade executions done in the IB account {Gdayse
Action='query and Type='executionsas follows(note the similarities to the request

for open order§10.1 above)

>>data = IBMatlab ('action ','query ', 'type','executions ')
data =
1x3 struct array with fields:
orderld
execld
time
exchange
side
shares
symbol
price
permld
liguidation
cumQty
avgPrice
contract
execution

This retuns a Matlab struct array, where each array element represents a different

execution event.

You can access any of the orders using the standard Matlab dot notation:

>> data(l)
ans =
orderld: 154735358
execld: ' 00018037.4ff27b0e.01.01 '
time: '20120216 18:50:14
exchange: ' ISLAND'

side: ' BOT
shares: 1
symbol: ' GOOG
price: 602.82
permid: 300757703
liquidation: 0
cumQty: 1
avgPrice: 602.82
contract: [1x1 struct]

execution: [1x1 struct]

12370 view executionfrom previous daysopen the TradelLog in TWS andequest the executionghile the TradeLog is
displayed
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>> data(2)
ans =
orderld: 154737092
execld: ' 00018037.4ff2a3b8.01.01 '
time: '20120216 18:58:57
exchange: ' BEX
side: ' SLD
shares: 3
symbol: ' GOOG
price: 605.19
permid; 300757711
liquidation: 0
cumQty: 3
avgPrice: 605.19
contract: [1x1 struct]
execution: [1x1 struct]

Each of the order structs contains the following data figftis:

9 orderld T this isthe ID returned byBMatlab when you successfully submit a
trade order. It is the ID that is used by IB to uniquely identify the trRdeS
orders have a fixed order ID of zero (0).

1 execld T the unique ID assigned to this execution
1 tme T indicates the tira of execution (local user time, not IB server time)
1 exchange T the exchange which executed the trade
1 side T BOT (=buy) or SLD (=sell)
1 shares T the number of executed shares
T symbol it he securityébés symbol LKocakgmba)he contr
9 pri ce T theexecution price
1 permid T the permanent ID used to store the order in the IB server
9 liquidation I identifies the position as one to be liquidated last should the
need arise

1 cumQty T the cumulative quantity of shares filled in this trade (used diotigd
executions)

1 avgpPrice T the weighted average price of partial executions for this trade

9 contract T this is a struct object that contains tbentract information,
including all the relevant information about the affected security

9 execution T this isanother struct object that contains information about the
specific executionbs parameters

124 htp://www.interactivebrokers.com/en/software/api/apiguide/java/orderstatus.htm
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For example:

>> data(2 ).contract
ans =
m_conld: 30351181
m_symbol: ' GOOG
m_secType: 'STK
m_expiry: []
m_strike: 0
m_right: []
m_multiplier: []
m_exchange: ' BEX
m_currency: ' USD
m_localSymbol: ' GOOG
m_primaryExch: []
m_includeExpired: 0
m_secldType: []
m_secld: []
m_comboLegsDescrip: []
m_combolLegs: '[] '
m_underComp: []

>> data(2).execution
ans =
m_orderld: 154737092
m_clientld: 8101
m_execld: ' 00018037.4ff2a3b8.01.01 '
m_time: '20120216 18:58:57
m_acctNumber: ' DU90912'
m_exchange: ' BEX
m_side: ' SLD
m_shares: 3
m_price: 605.19
m_permld: 300757711
m_liquidation: 0
m_cumQty: 3
m_avgPrice: 605.19

We can filter the results based on a spe@fimboland/orOrderld . For examfe:

>>data=  IBMatlab ('action ','query','type ',"executions ','Orderld ', 154737092 )
data =

orderld: 154737092
execld: ' 00018037.4ff2a3b8.01.01 '
(etc.)

Or alternaively (note that symbol filtering is case insensitive):
>>data=  IBMatlab (' action ','query ', "'type ','executions ','symbol"',"' goog')
Of course, it is possible that there areemecutionghat match the filtering criteria:

>>data= IBMatlab (' action ','query ', 'type ',"executions ','symbol"'," xyz")
data =

I
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122 Automated logiles

IB-Matlab automatically stores two log files of trade executions. Both files have the
samename, and different extensions:

1 A CSV (comma separated values) text file namédgFileName>.csy A
separate line is stored for each execution event. Thicditebe opened in
Excel as well as by any text editor.

1 A MAT (Matlab compressed format) binary file nameldogFileName>.mat
that stores the struct array explained in 812.1 above, excluding tistrsats
contract  andexecution

The default file name (<LdgleName>) for these files iB_tradeslogyyyymmdd
where yyyymmdd is the current dateor example, on 201@2-15 the log files will
be calledIB_tradeslog 20120215.cswand IB_tradeslog 2012025.mat The log file
name will remain unchanged until you miydi or restart Matlab.

The log filenamecan be modified by setting thevngFileName parameter (default =
a/IB_tradeslogYYYYMMDD.csvd when you specify a trade order:

newLogFileName = [ /1B_tradeslog_' datestr(now, ‘'yyyymmdd' ) ‘.csv' ],
order Id=IBMatla  b('Action" ,'Buy’ , 'LogFileName' ,newLogFileName, ...);

Note the leading/6in the default value oLogFileNamei you can use any other
folder path if you want to store tHeg files in a different folder than the current
Matlab folder.Also note that theewLogFileNames houl d end with 6. csv®d

It should be noted that using these log files, which is done by default, can have a
significant performance impact in cases of rapid partial executions. For example, if
we buy 1000 shares of a security whose nomsélsize is 5 shares, then we should
expect about 200 separate execution messages when the order is filled. This in turns
translates into 200 separate file saves, for each of the two log files (CSV, MAT). This
could cause MATLAB to appear frozen for quatéong time until all this 1/O is done.

To solve the performance issue in cases where the execution logs are not really
needed, set theogFileName parameter to the empty strin§ fo prevent logging.

123 Using CallbackExecDetails

You can set the&€allbackExecDetailsparameter to a uselefined Matlab function
that will process each execution event at the moment that it is repdetettbn811.2
abovecontains a working example of such a function.

As noted in811.1, you only need to séallbackExecDetals once (this is normally
done in the samiBMatlab command that sends the trade order). You do not need to
re-specify this callback in subsequelBMatlab commands, unless you wish to
override the parameter with a differéanction, or to cancel it (iwhich case you
would set it to [] o).
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13 TWS connection parameters

When usingB-Matlab, there is no need to worry about connecting or disconnecting
from TWS/Gatewayi IB-Matlab handles these activities automatically, without
requiring user interverdn. The user only needs to ensure that TWS/Gateway is
active and loggeth when thdBMatlab command is invoked in Matlab.

IB-Matlab does not require any special configuration when connecting to IB. It uses
a random clieniD when first connecting to TWS othe IB Gateway, and this is
perfectly fine for the vast majority of uses.

However, in some specific cases, users may wislontrolthe connection properties.
This is supported itB-Matlab using the following input parameters:

Parameter |Datatype| Default Description

A number that identifietB -Matlab to
TWS/Gateway. @cts as another TWS.
'localhost= |IP address of the computer that runs
'127.0.0.1 [TWS/Gateway

Port number used by TWS/Gatewfay
APl communication

The specifidB accountused for queries ¢
AccountName | string " trades. Useful when you handle multiple
IB accountq88.5) otherwise leave empt

Clientld integer | (random

Host string

Port integer 7496

The ClientlD, Host and Port properties should match the API configuration of the
TWS/Gateway applications, as describe@2rabove (installation steps #9).

Setting a stati€lientlD can be usetb modify open orders placed in a differéBt
Matlab session (i.e., after the origintB -Matlab client has disconnected from IB
and a new B-Matlab has connected)B normally prevents clients from modifying
orders placed by other clients, but if all your clients use the same ID then this
limitation will not affect you.

Matlab-to-IB reconnections occur automatically whi@+Matlab needs to isue any
request to 1B and the connection is not live for whatever reason. This happens upon
the initial IBMatlab request (when the initial connection needs to be established);
after TWS or the IB Gateway were closed; after a call was made to
ibConnectionOb  ject.disconnectFromTWS (see below); after a Matlab restart; after a
specified number of streaming quotes, and in a few other speciaf€ases.

In reconnectionsof any kind IB-Matlab automaticallytries to reusethe same
ClientID as in theprevious connectia

When a newClientID is specified for anylBMatlab command, IBMatlab
automatically disconnects the previous client ID and reconnects as thelisetiD .

125 See theReconnectEveryparameter (§7.1 above).
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In the IB Gateway, this will be seen as a dgray tabcontentsfor the oldClientID
and a lightgray tabcontents fothe connectelientlD :

data= [BMatlab (' action ','query ', 'type ','executions ', 'ClientlD ',8103)

IB Gateway — Il x

File  Configure Help
Connection Status

Purpose Status

[] Sho ¥ Show APl messages

Old (inactive) ClientlDs
Clients101  Clientswe2  Client 8103

20: 35: 56: 250 <- 48-1-

20: 35: 56: 250 -= 49-1-1320417354-

20: 35 56: 265 - 45-1- Currently-connected ClientlD
20: 35: 56: 265 - 45-1-1329417354- /

20: 35: 54: 265 «- 7-3-154737105-0-——

20: 35: 54: 285 -= 11-7-154737105-154735358-30351181-GO O G-STH-0.0--1SLAND-USD-GO 0 G-0001 2037 aff27boe.01.01-20120

218 18:50:14-DUs0s12-1SLAND-BOT-1-402.22-200757703-2101-0-1-802.82-

20: 35: 54: 265 -= 11-7-154737105-154737092-30351181- GO0 G-3TK--0.0-BEX-USD-G00 G-p001 2037 4ff233b 2 01.01-20120218

18- 58: 57-DUs0s12-BEX-51 D-3-605.19-200757711-8101-0-3-505.1%-

20: 35: 54: 285 -= 11-7-154737105-154737096-30351181-GO O G-STH-0.0--ARCA-USD-GO O G-p001 2037 4ff2bobd.01.01-201 20214
1%:01: 52-DUs0212-ARCA-BOT-5-405. 57- 20075771 7-2102-0-5-405. 57-

20: 35: 56: 265 -= F5-1-1M737105-

[ Clear |

While specifying a newClientID automatically disconnects and reconnects to IB,
you can also force a disconnection/reconnection for time €dientlD , by using the
Java connector object (discussedid below). Following a disconnection from IB,
IB-Matlab will automatically reconnect to IB upon the very next ustBdlatlab:

[data, ibConnectionObject] = IBMatlab (' action ', .. ); % dowhateve r
ibConnectionObject.disconnectFromTWS; % disconnect from IB
data= [IBMatlab (' action ', "' portfolio '); % will automatically reconnect

ClientID =0 is special: itsimulates the TWS and enabld-Matlab to receive

modify and cancedll the open orderthat were interactively entered in TW8stead

of ClientID 0, you can use any other value that poetconfiguredas the Master API

ClientIDi n the TWS/ Gatewaybs AB2installationfstegur ati on
#9). Usinga Master Client IDenables théB-Matlab client to receive all open orders

that were placed in the IB account using ahgnt ID, not just TWS. If youonly
connectiB-Matlab and no other API client to TW&nd if you only use the static

ClientID 0, then you do not need to worry about Master API Client IDsetup.

IBMatlab connects to whichever TWS is currently active. If you login to TwW8 a
papertradelogin, IBMatlab will work on the simulated accourdnd similarly for a
live account TWS6 accounttypeis transparent ttBMatlab: the only way to control
whetherlIBMatlab will use simulated/live tradings to usethe appropriate TWS login
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Note that TWS and the IB Gateway have a limitation that they can only be connected
to a singlelB-Matlab client at any time. Also, TWS and the IB @&aay cannot be
loggedin at the same time to the same IB account. These IB limitations mean you
cannotsimultaneouslyonnectmultiple IB-Matlab instancedo the same IB account.

~

~——User& computer
TWS

L) Account
DU123 |
Not OK T
prevented by 1B

IBGateway
.
\_' Account | -
il DU123 IB Server

IS

N J
/—User(‘s computer: ~
MATILAB
User® IB-
Application Matlab
Not OK 1
prevented
MATLAB by IB —
==
User® IB- i = =
Application Matlab IB Server
N /)

On the other hah it is possible to control multiple IB accounts from the same TWS
application, and in such a ca®-Matlab can access all of these accounts when it
connects to TWS, using th&ccountName parameter. Please refer to your TWS

document at i onrsérace)tds& apsyouc TWS taceardengly.

——User& computer ~
TWS
Users IB- Accounts
Application Matlab DU123, =
124, 125 =c=

_ OK I Y, IB Server
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It is alsopossible to run TWS with one IB accouand IB Gateway with another
accounteitheron the same computasIB-Matlab, or onanother machineYou can
then connect one orore IB-Matlab instancs to these IB applications at the same
time. Simply ensure that youtost, Port and AccountName parameters ar@K for

any IBMatlab command IB-Matlab can maintain simultaneous connections to both
TWS and IB Gateway, on different Pqrés long as they atethonthe same Host

~——User& computer ~

Port Account 4
| 7206 | DU123
User® IB- —
Application Matlab OK! —
IB'Gateway. ==
‘ Port | Account =
7497 DU124 IB Server
N\ J

TWS & IB Gateway on the same host (computer) can be controlled by al8nlylatlab

Another use is to connetB-Matlab on one computer (which has Matlab installed)

to TWS/Gatewayn another computer, which may not necessarily have Matlab. In

this case, simply set th¢ost and possibly also theort parameters®® However, you

cannot connect to separate TWS/Gateways on separate computers: all TWS/Gateways

must reside on the sarkst (which is not necessarif3-Matlab6 s comput er ) :
——User& computer #1

N
TWS
User® IB- Account
Application Matlab DU123 S
N J
==
[ N —
| I—
User& computer #2 ~ —
Not OK'7 — =c=
prevented by = =
IB-Matlab Account IB Server
DuU124
J

Separatd WS/Gatewayn separatéoss (computes) camotbe controlled by a singk8 -Matlab

128 |B only sends live/historic data to a single computer, so remgestich data requires-Batlab to be connected the TWS
that getghe live data, not to another TWS on a different comp&iif you connect TWS to your live account on computer
#1, and another TWS to your pafiexding account on computer #2, tHBrMatlab can retrieve data only via computer #1.
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To control two or more TWS/Gateways, it is better to use distiBeMatlab

instarces, i.e., distinct Matlab sessions, each running itsiBwiatlab instance and
connecting to a single 1B client (TWS or Gateway). This $ipfevent mixups in the
AccountNameor Port that mayoccurwhenIB-Matlab controls separate IB clients

~——User&® computer N
User® IB- Account
Application | Matlab DU123
OK!
—/3
R =
Userd | IB- Account —
Application Matlab DU124 IB Server

- )

Or alternatively this requires two separatB -Matlab licenses)"?’

——User& computer #1 ~
TWS
User® IB- Account
Application Matlab DU123
- J
=
OK! =
——User& computer #2 ~ —
TWS ==
. IB Server
User® IB- Account
Application Matlab DU124
- J

For additional information regarding the usagéBxMatlab with multiple accounts,
typically used by Financial Advisors, refer to sect@@b5 above.

127 A separatéB -Matlab license is required for each computer runfiBgMatlab, except if you have a site license.
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14 Messages and general error handling

IB constantly sends messages of various severity levdB-tdatlab. These range
from t he muMarked dam faimecongection iSiOK:cashfaral {2104p )

to the pr obMNoesecarityi dénitioh dhasgbeen found for the request
{153745227, 200G} ) . Al l t hese messages eamarnnustve as
like all the other information sent from IB (s&&l above for details).

IB-Matlab automatically displays messages in the Matlab mamd window. The
user can control the display of these messages usifdgstigisplayLevelparameter,
which accepts the following possible values:

1 -2 71 most verbose output, including all the information contained in all
incoming IB events (not just messapes

-17 display all messages as well as basic events information

0 (default)i display all messages, but not other events

17 only display error messages, not informational messages

271 do not display any automated output onscreen (not even errors)

= =4 -4 4

We can tap and process the message events just like any other IB events, using
Matlab callbacks. Notéhat the parameter for messagdiback isCallbackMessage
although for some reason the 1B event is cadledr:
data= [IBMatlab (' action ',"'query ', .., ' MsgDis playLevel ', -1,
' CallbackMessage ', @BMatlab _Callback Message) ;
The information contained in the message events varies depending on message
type?® The eventhaveone of the following data sets:

Contents Description Displayed ay Displayedonscreen if
Message general error messag [APl.msgl]| MsgDisplaylLevel< 2
message, id (data] errors and infor MsgDisplayLevel< 1 or:

code (data2) | mational messages [API.MSG2] | 1 2ta2200q data2>3008
message, severe IB errors :
exception object (excepions) [APl.msg3]| - MsgDisplaylevel< 2

Note:no IB message (regardless of datita?) is displayed ¥sgDisplayLeveb=2

The full list of message codddata?) for APl.msg2 (which is the most common
message typa$ listed online® It is subdivided intothree groups:

1 Error messages (data2codeshetweeril00-999)

1 System messages (data2 codes betwed®001999)

1 Warning messages (data2 codes betwe@000-2999)

128 hitp://www.interactivebrokers.com/en/software/api/apiguide/java/error.htm

129 1BMatlab versions prior to May 10, 2013 had a different implementation, in whigiDisplayLeveF1 had an effect only on
very few messages while most messages were displayed. 3hisced to be consistent with the original intenti@Matlab
versions dated March 3, 2015 or later now consider messages having data2>3000 as errors rather than warning/info.

130 htp://www.interactivebrokers.com/en/software/api/apiguide/tables/api_message _codes.htm
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Most messagesre of type APl.msg2, and contain two numeric fields: data2 contains
the message codand datal contains messageecific data. For most message.g.,
fiMarket data farm connection is OK:cashfarmcode 2104), there is no associated
messagepecific data, and in such cases datal. In somecasesdataldoes contain
relevant information For examplefiNo security definition has been found for the
request {153745227, 200}ells us that this error (code=200¢cured for the specific
request ID153745227 and so wman correlate between the error aal request.

IB-Matlab automatically ifiers whether an IB message is an error, warning or-infor
mational message. Errors are senthte standard error streastderr) and displayed

in red in the Matlab console. tBer messages are sent to the standard oudfoldug
and displayed in regulardk text on the Matlab console.

| B6 s nmegsagesrare often cryptilt is sometimes difficulto undestandthe
p r o b Irootmduse! Several mechanisms can help us with this deteutirk;
1 We could setBMatlabd BisgDisplayLevelparameter tel or-2 (see above).

1 We could setBMatlabd ®ebugparameteto 1 (default=0). This will display
in the Matlab Command Window a long list of parameters usd@ihatlab

to prepare the request for IB. Check this list for any default values that should

actually beset to some nedefault values.

T We could set the API |l ogging | evel
configurationwindow.”** By default it is set t
changed at any time. This affects the amount of information (verbosity)
loggedi n 1 B6s 1 og files, which are |

C:\Program Filests)!*® The log files are separated by the day of week, and
have names such abgateway.Thu.log, log.Wed.txt, api.8981.Tue.lbgese
refer, respectively, to the mafBateway log, the main TWS Idd and a log
of requests/responses for a specific ClienflDe api.*.log file reflectsthe
contents of the correspondirigb in the Gateway applicatidf® Note that

setting the | ogging | evel eatdand $houkt ai | 0 h
be avoided except wheatebugging a specific issuke. other cases, you can set
the |l evel to Alnformationo, AWarningo or
I n addition to messages reported by 1B, the
cases bexceptions caused BB -Matlab. In the vast majority of cases, these are due
to invalid input parameters being passedtBtilatlab (for example, an invalid\ction
181 See examples in §3.2 above
132 5ee §2, installation step 9d
133 hitp://www.interactivebrokers.com/en/software/api/apiguide/tables/api_logging.htm
134 The list of IDs used in thibgateway*.log, log*.txtl og fi l es when the | ogging level is fADetai

http://www.interactivebrokers.com/en/software/api/apiguide/api/api_request_server_response_message_identifiers.htm
information about the format of the extlog entries can be found in
http://www.interactivebrokers.com/en/software/api/apiguide/api/api_logging.htm

135 5ee the screenshot in §13 above
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parameter valye However,anexception could also happen due to network problems
or evenan occasional internal budpe to an unhandled edgase situation

To trap and handle such programmatic exceptions, wrap your calBMatlab
within a try-catch block, as follows:

try

data= [BMatlab (' action ','query ',.. );
catch

% processthe e xception here
end

Try-catch blocks do not have any performance or memory overhead and are a very
effective way to handle programmatic errors. We highly recommend that you use
them very liberally within your user program, not just to wiBlplatlab calls butalso

for any other processing tasks. I/O sections in particular (reading/writing to files) are
prone to errors and are prime candidates for such exception hantiagsame
applies forprocessing blocks that handle user inputs (we can never redlyp bare

what invalid junk a user might enter in there, can we?).

Very common causes of errors when usii8rMatlab are relying on default
parameter values, and specifying numeric parameter values within string quotes (e.g.,
616 r at h'®Users bféBaMathl) should take extra precaution in their
programs to ensure that these common mistakes do not occur.

A different type of error occurs in user applications that rely on valid data being
returned from the IB server in response to account, portfolio dketdata queries.
Unfortunately, the IB server data feed (or perhaps only the interface) is not as reliable
as it could be. IB sometimes returns empty or invalid data field values, typitally

This issue, together with some workarounds, was discusg8i2imnd 84 above. In
general, user applications should implement sanity checks on the returned data, and
retry to send the request until receiving valid data. Failing to do so may result in
applicative errors, and might even lead to bad automated trddaigjons, so please

be extra careful about this.

One final type of error may be due to -@ftmemory errors, either directly in Matlab
or in Java. Matlalfout of memory 0 errorsmight occur when receiving and storirg
huge amount of streamirgstoric dah. They can be fixed by running-Matlab on

a computer having more memory, or by reducing the amount of storetf data.

Java memory errors ar ejvalag.ouoigemoiyzoed by the n
Java heap space 0. Theycan be solved by running Matlab withore allocated Java
heap memory than the default valuedfor 128MB (depending on Matlab release)
This value can be incr ea sjaaoptsie*™ at| aboés pre

138 Both of these wre discussed in §3.2 above

137 Also see http://www.mathworks.com/help/matlab/matlab_prog/resohdngof-memoryerrors.html
138 hitp://www.mathworks.com/support/solutions/en/datb812C/



http://www.mathworks.com/help/matlab/matlab_prog/resolving-out-of-memory-errors.html
http://www.mathworks.com/support/solutions/en/data/1-18I2C/


















































































