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Chapter 1Introdu
tionThis manual relates to the trading-shim TMwhi
h is a is a 
ommand-line anddbms 
ontrolled interfa
e to the so
ket-based API of Intera
tive Brokers'Trader Workstation.We des
ribe the syntax for ea
h 
ommand, and provide an alphabeti
alqui
k referen
e. Applied examples of useful 
ommand sequen
es are savedfor later. We also explore topi
s related to working with the database usedby the shim. This in
ludes pointing out the purposes of some tables whi
hmay sensibly be used by an end user, usually on a `read only' basis to givehuman readible 
ontext to values used by the shim, or in some 
ases, to pointout ways a user may safely add additional or lo
al values to the populationof the tables as provided by the developers.Please note that in this work, we adopt a more 
onversational style ofwriting than the formal `The Trading-ShimManual', authored by Bill Pippin.Neither is inherently `better' than the other, but rather are targetted todi�erent audien
e needs.1.1 TrademarksGenerally, the appearan
e of trademarks or registered trademarks withinthis work are done as a nominative and fa
tual matter, as and for des
rip-tion and identi�
ation. See, generally, 15 USC 1115(b)(4). We are in nowise interested in any implied trademark infringement or 
ounterfeiting (11USC 1114(1)); false designation or unfair 
ompetition (15 USC 1125(a)); di-lution (15 USC 1125(
); 
ommon law infringement or unfair 
ompetition, ordilution; violation of business pra
ti
e law or regulation as to use of marks.The uses of trading-shim and the short form shim are intentionally notedhere and not later 
apitalized. For marks other than those held by trading-shim.
om, LLC, we strive to note this status with Capitalization marking.3



1.2 Quotation of Copyrighted materialWe quote from the shim sour
e 
ode, and from sessions running the shim,both in examples, and more extensively, in produ
ing a listing of all shimshim entries. As the shim help 
ontent was authored by Bill Pippin, wea
knowledge and thank him for produ
tion of this 
ontent. We refresh itwith am me
hani
al s
ript from time to time.1.3 Dis
laimer of the Author and Publisher"This publi
ation is designed to provide a

urate and authoritative informa-tion in regard to the subje
t matter 
overed. It is sold with the understandingthat the publisher is not engaged in rendering legal, tax, a

ounting, or otherprofessional servi
e. If legal advi
e or other expert assistan
e is required, theservi
es of a 
ompetent professional person should be sought."� from a De
laration of Prin
iples jointly adopted by a Committee of theAmeri
an Bar Asso
iation and a Committee of Publishers and Asso
iations.1.4 No Warranties, express or impliedAbsent a prior, formal, written, paid up and 
ommer
ial li
ense and support
ontra
t, there is no warranty, expressed or implied, nor guaranteeagainst any sort of per
eived adverse result, regardless any prior
ontrary request for assuran
e; no person ex
ept the o�
ers oftrading-shim.
om, LLC may in any fashion vary this term, ex
ept that it beby a writing 
ountersigned by at least two su
h o�
ers of trading-shim.
om,LLC.1.5 Typographi
 
onventionsMost narrative text is simply in regular Times Roman.A 
ode listing or s
reen s
rape is usually wrapped into a standalone 
odeblo
k, set up in monospa
e font:[herrold�
entos-4 do
s℄$ ls -l ../shim-071016 | 
ut -
 24-79 | headherrold 4096 O
t 16 17:34 binherrold 35147 Jul 9 15:16 COPYINGherrold 4096 O
t 16 16:04 depherrold 4096 O
t 16 17:41 do
herrold 936 O
t 16 17:38 FUT.SMART.YM.hqlherrold 17908 Jul 9 15:13 INSTALL4



herrold 47 O
t 16 17:38 keyingherrold 4096 O
t 16 16:04 libherrold 4096 O
t 16 16:04 log[herrold�
entos-4 do
s℄$Unix 
ommands, Linux 
ommands, �lesystem paths and s
ripts, and shim
ommands are set o� in a san-serif font when not in a verbatim 
ode blo
kas well: grep, bin/in
ludes, info, past and ti
k.MySQL 
ommands are set o� in an ALL CAPS san-serif font: INSERT,LEFT JOIN, and SELECT.MySQL table names, and table names with a spe
i�
 �eld were previouslyindi
ated: `Contra
t', and `Contra
t.uid' They were 
hanged to a SmallCaps font: Contra
t and Contra
t.uid1.6 How this do
ument has been 
ompiledThe shim has been noted as an explorational proje
t, and so has evolvedover time; 
ommands, Options, and su
h have 
ome and gone as our under-standing of the subje
t domain has 
hanged. The 
ommands and optionsbeen added, renamed, and grown or 
hanged in meaning over time, and soforth. As the sour
e 
ode 
ontines to grow, this do
ument may fall out ofdate and need to be re-syn
hronized against the one true point of authority:the sour
e 
ode itself.This referen
e is broken into 
ertain major parts:1. the statement of the Syntax of ea
h 
ommand, sorted alphabeti
ally by�rst 
ommand word [updated through 09 July 2007℄. Presently, some
ommands are explained lightly, if at all; others in a uniform form, anda few with lo
al examples. This variation will probably be re-organizedaway in later revisions of this draft.2. a Guided Tutorial to �rst then database, and then 
ommon 
ommandusages3. a Se
tion of Troubleshooting 
ommonly observed issues and error mes-sages4. We manually drill in additional index entries and 
ross referen
es aswell.The list of 
ommands whi
h we dis
uss in the �rst part was built by s
an-ning the entries in rule.
, [formerly tabs.
℄ and using the Unix TMderived grep
ommand to view the relevant lines for the names of the potential 
ommandsto do
ument. 5



As of the 12 O
t 2007 revision, this yields this 
luttered list:[herrold�
entos-4 shim℄$ ./do
s/get_
md_list.sh shim_071011 | grep 
mdnew (p) 
md::Help(w, STV( 1), 
, T0x, "help", null),// log time, 
ommentnew (p) 
md::Ping(w, STV( 2), 
, T01, "ping", null),// ping 
onne
tivitynew (p) 
md::Next(w, STV( 3), 
, T00, "next", null),// ti
k, order indexnew (p) 
md::List(w, STV( 4), 
, T00, "list", null),// list sub
riptionsnew (p) 
md::Wait(w, STV( 5), 
, T02, "wait", null),// sleep shim n se
snew (p) 
md::Wake(w, STV( 6), 
, T00, "wake", null),// 
lear pause 
ountnew (p) 
md::Quit(w, STV( 7), 
, T00, "quit", null),// that's it for nownew (p) 
md::Verb(w, STV(11), 
, T06, "verb", xa
t),// set tws log levelnew (p) 
md::News(w, STV(12), 
, T05, "news", news),// 
ontrol bulletinsnew (p) 
md::Open(w, STV(13), 
, T00, "open", xa
t),// 
he
k open ordersnew (p) 
md::A

t(w, STV(14), 
, T03, "a

t", a

t),// get a

ount quadsnew (p) 
md::Info(w, STV(15), 
, T07, "info", data),// req 
ontra
t datanew (p) 
md::Wild(w, STV(16), 
, T08, "wild", data),// abstra
t 
ontra
tnew (p) 
md::Ti
k(w, STV(17), 
, T13, "ti
k", ti
k),// subs
ribe mk datanew (p) 
md::Book(w, STV(18), 
, T13, "book", book),// also market depthnew (p) 
md::Past(w, STV(19), 
, T14, "past", past),// ask history querynew (p) 
md::S
an(w, STV(20), 
, T13, "s
an", news),// event s
anner TBDnew (p) 
md::Exe
(w, STV(21), 
, T02, "exe
", xa
t),// get exe
ution lognew (p) 
md::Read(w, STV(22), 
, T00, "read", null),// append new tuplesnew (p) 
md::Load(w, STV(23), 
, T00, "load", ti
k),// reread subrequestnew (p) 
md::Bind(w, STV(25), 
, T11, "bind", null),// bind sym to tuplenew (p) 
md::Wire(w, STV(26), 
, T16, "wire", xa
t),// a

umulate ordersnew (p) 
md::Xmit(w, STV(27), 
, T04, "xmit", xa
t),// release tws ordernew (p) 
md::Cash(w, STV(28), 
, T15, "
ash", xa
t),// use options rightnew (p) 
md::A

t(w, STV(14), 
, T03, "a

ount", a

t),new (p) 
md::Past(w, STV(19), 
, T13, "history", past),new (p) 
md::Wire(w, STV(26), 
, T16, "order", xa
t),new (p) 
md::Xmit(w, STV(27), 
, T16, "transmit", xa
t),new (p) 
md::Cash(w, STV(28), 
, T15, "exer
ise", xa
t)new (p) 
md::Dbms(w, STV( 1), 
, T0, "dbms", null), // database 
onne
tionnew (p) 
md::Feed(w, STV( 2), 
, T1, "feed", null) // upstream tws params[herrold�
entos-4 shim℄$ dateFri O
t 12 13:32:55 EDT 2007[herrold�
entos-4 shim℄$whi
h, is just too 
luttered to be very useful. With a bit more pipeline �lter-ing 
ode, we 
an massage that mess into a more useful 
he
klist of 
ommands:[herrold�
entos-4 shim℄$ date ; ./do
s/get_
md_list.sh shim_071011 | \grep 
md | awk -F'"' {'print $2'} | sort | tr '\n' ' ' | fmt -t6



Fri O
t 12 13:38:29 EDT 2007a

ount a

t bind book 
ash dbms exe
 exer
ise feed help history infolist load news next open order past ping quit read s
an ti
k transmitverb wait wake wild wire xmit[herrold�
entos-4 shim℄$Similarly useful in building other parts of the do
umentation is usingvariations of:grep '.dual' syms.
to draw out a list of program options, RC �le Key-value name labels, andruntime Options and aliases, among other data `
onstants'.This produ
es a 
he
klist of the shim program's options:[herrold�
entos-4 shim℄$ date ; grep '.dual' shim_071011/sr
/syms.
 | \grep 'Option'| awk -F'"' {'print $2'} | sort | tr '\n' ' ' | fmt -tFri O
t 12 13:42:25 EDT 2007
mds 
out fast file init load logd many null opts pane save stdoutsyslog window[herrold�
entos-4 shim℄$This produ
es a 
he
klist of the shim help assistan
e topi
s:[herrold�
entos-4 shim℄$ date ; grep '.dual' shim_071011/sr
/syms.
 | \grep 'Assist'| awk -F'"' {'print $2'} | sort | tr '\n' ' ' | fmt -tFri O
t 12 14:24:43 EDT 2007a

t args bind book 
ash 
mds exe
 help info link list load mode news nextopen opts past ping quit read s
an ti
k verb wait wake wild wire xmit[herrold�
entos-4 shim℄$This produ
es a enumeration 
he
klist of binary argument forms:[herrold�
entos-4 shim℄$ date ; grep '.dual' shim_071011/sr
/syms.
 | \egrep "(False|True)" | awk -F'"' {'print $2'} | sort | tr '\n' ' ' | \fmt -tFri O
t 12 14:28:46 EDT 2007add all del new no off on start stop yesWe see also the modes: data and risk, and some Equalitity forms: =, eq,as, and to. 7



Stub parts from shim �help

8



FIXMEshim helphelp help;________________________________________________________________________________Online HelpThe help 
ommand provides information about trading-shim operation and theshim 
ommand set. There is one argument, sele
ting a 
ommand verb or topi
:The shim 
ommand verbs: General topi
s:____________________________ _____________________help modeping next optswait wake quit linkread load list 
mds*bind argsverb news open a

tinfo *wild *exe
 Note: 
ommands markedti
k book past *s
an with an asterisk arewire *xmit *
ash not yet implemented.Syntax:help <verb>;help <topi
>;where <verb> or <topi
> is from one of the tables above.snapshotted 19 O
t 2007

9



FIXMEshim modesModes:--help # list the help 
ommand arguments and a

ept help 
ommands# real modes, requiring a

ess to an IB tws:--data # pro
ess subs
riptions and log resulting ti
k stream events--risk # a

ept full 
ommand set, send requests, and log all events# test modes, with no 
onne
tion to the tws:--play # read events from the image file and send text to stdout--unit # for internal use; unstable though otherwise harmless

10



FIXMEshim options1. 
mds2. 
out3. fast4. �le5. init6. load7. logd8. many9. null10. opts11. pane12. save13. stdout14. syslog15. windowthis is to some degree a 
lassi�ed list, ordered by FIXME des
ribe.The shim 
ommand verbs: General topi
s:____________________________ _____________________helpping nextwait wake quitread load list*bindverb news open a

tinfo *wild *exe
ti
k book past *s
anwire *xmit *
ashNote: 
ommands marked with an asterisk are not yet implemented.11



FIXMEshim RC �le
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Part IIThe 
ommands, and their syntax

13





Chapter 2Introdu
tion to 
ommand verbs
2.1 Des
ription - 
ommand verbsThis se
tion will 
ontain more des
riptive material about the 
ommand verbs2.2 Line wrapped outputSome output here is too wide for a 
onventional 80 
hara
ter line; to a

o-modate this, 
onsider the following sample line:Feb 5 21:15:46 
entos-4 : shim|data|0.28| 2433|76546| 1382844|3| 4| 2| -1|2107|HMDS data farm 
onne
tion is ina
tivebut should be available upon demand.:ushmds2a|whi
h in this example is broken after the time 
ounter (maintained by theshim), but before the Reply message tuple: 3| 4| 2|. A 
ounted eight spa
esare inserted, for TEX layout reasons inside the `verbatim' se
tion.A very long response, su
h as the �nal message �eld shown, may also bebroken later at a 
onvenient whitespa
e. By and large this permits retainingwhitespa
e within `pipe' seperators. Sometimes we move the `pipe' to the
ontinuation line, as on o

asion there is leading white spa
e padding whi
hwe may wish to see, but that would otherwise be lost.Note that the examples in the referen
e have 
ome from many shim ver-sions over time, and re�e
t debugging examples for 
ode whi
h may not bein the present testing s
ripts, or expose output log formats whi
h are notpresently used. The development of the shim has 
hanged su
h formats overtime, and upon request, we will add a note that a given example is of histor-i
al or pedigologi
al interest, rather than something whi
h may be produ
edwith the then-
urrent day's release. 15



Type Sour
e Tag VersionCommand 1 see sr
/rule.
Request 2 see sr
/rule.
 -few-Message 3 FIXME -several-Comment 4 -none-We mentioned a `tuple' above, will refer to it again from time to time,and see it in nearly all examples; a tuple 
onsists of three parts: the Sour
e,the message Tag, and the tag Version. This permits seperating Command,Request, Message, and Comment entries from one another, and within a given`Sour
e', the sub-element provided, by its `Tag', and �nally, as is o

asionallyneeded as a message format may 
hange, the parti
ular `Version' of that `Tag'
• Command: is the shim 
ommand text language used by a 
lient to theshim. We see them enumerated thus:[herrold�
entos-5 sr
℄$ grep TagName rule.
 | grep 'STV(1,' | \awk '{print $7" "$5}' | sort -n | grep ^[0-9℄1), "help"),2), "ping"),3), "next"),...27), "xmit"),28), "
ash"),28), "exer
ise"),[herrold�
entos-5 sr
℄$From a test run, we might example the �le `
mdinput.txt':[herrold�
entos-5 shim_071221℄$ 
at 
mdinput.txtorder(3,LMT,Create,2,60.0,0.0,0);order(4,LMT,Create,2,70.0,0.0,0);order(3,LMT,Submit,2,60.0,0.0,0);open;order(3,MKT,Submit,2,00.0,0.0,0);order(4,MKT,Submit,2,00.0,0.0,0);past add 181 6 now;next;news on all;news off all;a

t on; 16



book add 15 3;book add 178 7;load;quit;[herrold�
entos-5 shim_071221℄$The rest of the example is pulled from the mat
hing `ShimText' �le.In part it reads:11304|45056| 1031692|4|100| 0|# |4|100|0|****************|11304|45056| 1031699|4|101| 0|# |4|101|0|0.52|070831|risk|11304|45056| 1031703|4|100| 0|# |4|100|0|****************|11304|45056| 1031682|4|102| 0|# |4|102|0|23|11304|39|2007122612:30:55 EST|Conne
t with: 
v 23, id 11304, sv 39|11304|45056| 1177737|3| 9| 1|1|11304|45056| 1194419|3| 4| 2| -1|2104|Market data farm
onne
tion is OK:usfarm|11304|45056| 1194434|3| 4| 2| -1|2104|Market data farm
onne
tion is OK:usfuture|11304|45056| 1194452|3| 4| 2| -1|2107|HMDS data farm
onne
tion is ina
tive but should be available upondemand.ushmds2a|11304|45059| 3990653|1|26| 0|order(3,LMT,Create,2,60.0,0.0,0);|11304|45059| 4010547|2| 3|15|1| 3|LMT|BUY|STK.SMART.AIG.11304|45060| 4990331|1|26| 0|order(4,LMT,Create,2,70.0,0.0,0);|11304|45060| 5010145|2| 3|15|2| 4|LMT|SELL|STK.SMART.AIG.11304|45061| 5994359|1|26| 0|order(3,LMT,Submit,2,60.0,0.0,0);|11304|45061| 6014113|2| 3|15|1| 3|LMT|BUY|STK.SMART.AIG.11304|45061| 6122540|3|11| 4|1|AIG|STK||||SMART|USD|AIG|00018037.44913a80.01.01|20071226 12:31:01|DU10126|ISLAND|BOT|2|59.26|1671595100|11304|0|11304|45061| 6123046|3| 5|10|1|AIG|STK||0.0|?|SMART|USD|AIG|BUY|2|LMT|60.0|0.0|GTC||DU10126|C|0||11304|1671595100|false|false|0||1671595100.0/DU10126/100|||||||||0||0 |||||||false|false|false|false||3|false|false||0|1|
• Request: is the binary translation, o

astionally using information fromthe database, of a Command to a form whi
h the upstream TWS re-
eives a
ross a so
ket 
onne
tion.[herrold�
entos-5 sr
℄$ grep TagName rule.
 | grep 'STV(2,' | \awk '{print $9" "$6}' | sort -n | grep ^[0-9℄17



1, "ReqMktData"2, "EndMktData"...23, "EndS
anSub"25, "EndHistory"[herrold�
entos-5 sr
℄$
• Message: is a binary format whi
h the TWS sends a
ross a so
ket
onne
tion, to transfer both 
ontrol state and substantive 
ontent to adownstream 
lient.Some mesages were revie
ed on an unsoli
ited basis from the upstreamTWS as to the 
onen
tion status and availability of reqour
es `up-stream' of it:11304|45056| 1177737|3| 9| 1|1|11304|45056| 1194419|3| 4| 2| -1|2104|Market data farm
onne
tion is OK:usfarm|11304|45056| 1194434|3| 4| 2| -1|2104|Market data farm
onne
tion is OK:usfuture|11304|45056| 1194452|3| 4| 2| -1|2107|HMDS data farm
onne
tion is ina
tive but should be available upondemand.ushmds2a|Other messages were in reply to Commands, translated into Requests.This Created, but did not release to be Submit[ed℄ upstream, an orderbased on LineItem.uid: 311304|45059| 3990653|1|26| 0|order(3,LMT,Create,2,60.0,0.0,0);|11304|45059| 4010547|2| 3|15|1| 3|LMT|BUY|STK.SMART.AIG.A few se
onds later, the order is Submit[ed℄ upstream, and �lls at on
e,as it is a
tually already past the limit pri
e stated:11304|45061| 5994359|1|26| 0|order(3,LMT,Submit,2,60.0,0.0,0);|11304|45061| 6014113|2| 3|15|1| 3|LMT|BUY|STK.SMART.AIG.11304|45061| 6122540|3|11| 4|1|AIG|STK||||SMART|USD|AIG|00018037.44913a80.01.01|20071226 12:31:01|DU10126|ISLAND|BOT|2|59.26|1671595100|11304|0|QUERY: How 
an we tell the entry at 6014113 from the earlier one at4010547 � ea
h ine appears identi
al, although one is a Create, and these
ond a Submit? 18



• Comment: additional text added by the shim lo
ally toward its output
onsumer, expanding on its state.11304|45056| 1031692|4|100| 0|# |4|100|0|****************|11304|45056| 1031699|4|101| 0|# |4|101|0|0.52|070831|risk|11304|45056| 1031703|4|100| 0|# |4|100|0|****************|11304|45056| 1031682|4|102| 0|# |4|102|0|23|11304|39|20071226whi
h des
ribe the state of the 
onne
iton, and message versions whi
hthe shim used during its 
onne
ion to the TWS.

19
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Chapter 3The 
ommands, alphabeti
ally
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3.1 a

ount - get a

ount quads3.1.1 Des
riptionget a

ount quads3.1.2 PeersIt has a synonym 
alled a

t; see a

t (at: 3.2) whi
h is also used. a

t ispreferred in help system do
umentation matters.

22



3.2 a

t - get a

ount quads3.2.1 Des
riptionget a

ount quadsa

t on;where:
• Op : one of: on, o�3.2.2 UsageMinimal usage:a

t on;quit;(From bin/in
ludes)produ
es in the log�le:15222|60185| 86937479|1|14| 0|a

ount on;|15222|60185| 86958126|2| 6| 2|on|15222|60185| 86958864|3| 6| 2|A

ountCode | DU10126| |DU10126|15222|60185| 86958878|3| 6| 2|A

ountReady | true| |DU10126|15222|60185| 86958891|3| 6| 2|A

ountType |UNIVERSAL| |DU10126|15222|60185| 86958991|3| 6| 2|A

ruedCash | 0.00|BASE|DU10126|15222|60185| 86959015|3| 6| 2|A

ruedCash | 0.00|EUR |DU10126|15222|60185| 86964130|3| 6| 2|AvailableFunds | 66088.00|USD |DU10126|15222|60185| 86964144|3| 6| 2|AvailableFunds-C | 0.00|USD |DU10126|15222|60185| 86964159|3| 6| 2|AvailableFunds-S | 66088.00|USD |DU10126| 23



15222|60185| 86964524|3| 6| 2|BuyingPower |264351.96|USD |DU10126|15222|60185| 86964539|3| 6| 2|CashBalan
e | 36415.59|BASE|DU10126|15222|60185| 86964552|3| 6| 2|CashBalan
e | 58.48|EUR |DU10126|15222|60185| 86964565|3| 6| 2|CashBalan
e | 36330.61|USD |DU10126|15222|60185| 86964578|3| 6| 2|Curren
y | BASE|BASE|DU10126|15222|60185| 86964590|3| 6| 2|Curren
y | EUR|EUR |DU10126|15222|60185| 86964602|3| 6| 2|Curren
y | USD|USD |DU10126|
Note that this a

ount has 
ondu
ted trades in both USD and EUR, andso is reported in both the base 
urren
y of USD, and also the EUR 
ompo-

nent.

...15222|60185| 86964764|3| 6| 2|Ex
essLiquidity-S | 66088.00|USD |DU10126|15222|60185| 86964778|3| 6| 2|Ex
hangeRate | 1.00|BASE|DU10126|15222|60185| 86964791|3| 6| 2|Ex
hangeRate | 1.45315|EUR |DU10126|15222|60185| 86964804|3| 6| 2|Ex
hangeRate | 1.00|USD |DU10126|15222|60185| 86964818|3| 6| 2|FullAvailableFunds | 66088.00|USD |DU10126|...15222|60185| 86971854|3| 6| 2|UnrealizedPnL |-10771.10|USD |DU10126|15222|60185| 86971867|3| 6| 2|WhatIfPMEnabled | true| |DU10126| 24



15222|60185| 86971917|3| 7| 5|AIG|STK||0.0|0|USD|AIG|208|56.65000155|11783.2|68.3380947|-2431.12|0.0|DU10126|15222|60185| 86971928|3| 8| 1|16:35|15222|60185| 86971965|3| 7| 5|EUR|CASH||0.0|0|USD|EUR.USD|-51|1.45315005|-74.11|1.3548|-5.02|0.0|DU10126|15222|60185| 86971976|3| 8| 1|16:41|15222|60185| 86972020|3| 7| 5|IBKR|STK||0.0|0|USD|IBKR|1000|27.7799988|27780.0|36.115|-8335.0|0.0|DU10126|15222|60185| 86972030|3| 8| 1|16:31|15222|60185| 86972036|3| 8| 1|16:41|When the markets are open, there will be periodi
 updates as to a

ount mar-gin 
apa
ity, as well as to values of underlying positions (in
luding Forex)as pri
es �u
tuate. The 
ommand may be repeated from time to time, andno express limits by IB on repetition are known as do
umented, beyond thegeneral 50 transa
tions per se
ond upstream transa
tion request limit.3.2.3 PeersIt has a synonym 
alled a

ount; see a

ount (at: 3.1) whi
h is also used. a

tis preferred in help system do
umentation matters.

25



3.2.4 Listing of: help a

tRefreshed from: shim-071228

26



3.3 bind - FIXMEFIXME - not yet implemented3.3.1 Des
ription3.3.2 UsageMinimal usage:produ
es in the log�le:

27



3.4 book - subs
ribe to market depth3.4.1 Des
riptionsubs
ribe to market depth � think: NYSE OpenBookbook Op Cid I;where:
• Op : one of: add, del
• Cid : the 
ontra
t id
• I : the 
on�guration id, from table: DepthLimit. That is: the numberof `lines' from the `top' of the book to display down from the `Bid/Ask'frontier.3.4.2 UsageMinimal usage:book add 15 3;subs
ribes (in one dataset), to AIG market depth informationWe 
an also then stop it thus:book del 15 3;TBD: The del operator is presently non-fun
tional - 071112(From bin/in
ludes)The �rst 
ommand produ
es in the log�le:Nov 27 15:58:53 
entos-4 : 1838|57533|3128310288|1|18| 0|book add 15 3;|Nov 27 15:58:53 
entos-4 : 1838|57533|3128329934|2|10| 3|3|15|3|Nov 27 15:58:54 
entos-4 : 1838|57534|3128691413|3|12| 1| 15| 0|0|1| 54.48| 5|bid|insert|STK.SMART.AIG.Nov 27 15:58:54 
entos-4 : 1838|57534|3128691431|3|12| 1| 15| 1|0|1| 54.46| 39|bid|insert|STK.SMART.AIG.Nov 27 15:58:54 
entos-4 : 1838|57534|3128691447|3|12| 1| 15| 2|2|1| 54.25| 3|bid|delete|STK.SMART.AIG.Nov 27 15:58:54 
entos-4 : 1838|57534|3128691463|3|12| 1| 15| 2|0|1| 54.25| 3|bid|insert|STK.SMART.AIG.Nov 27 15:58:54 
entos-4 : 1838|57534|3128691478|3|12| 1| 15| 0|0|0| 54.49| 10|ask|insert|STK.SMART.AIG.... 28



TBD: del is not working 070205; indeed, the 
ommand is e
hoed as anaddbook del 15 3;appears in the log as this error message:Nov 27 15:59:03 
entos-4 : 1838|57543|3138246745|3| 4| 2| 15| 310|Can'tfind the subs
ribed marketdepth with ti
kerId:4|3.4.3 See related
• arg 1 is the Operand, one of: add, del
• arg 2 is the se
urity's Contra
tID lookup
• arg 3 is the Book Depth lookup, as drawn from the index by uidinto DepthLimit; the uid's there have been stru
tured to mat
h thenumber of rows (`lines') deep to look � that is uid 1 refers 1 row down,uid 2 refers 2 rows down, and so forth.3.4.4 PeersThere are three other 'peer' subs
riptions: past (at: 3.19), and s
an (at: 3.23),and ti
k (at: 3.24)FIXME - 
ontinue expansion of book like past example

29



3.4.5 Listing of: help bookRefreshed from: shim-071228
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3.5 
ash - FIXMEFIXME - not yet implemented3.5.1 Des
ription3.5.2 UsageMinimal usage:produ
es in the log�le:
3.5.3 PeersIt has a synonym 
alled exer
ise; see exer
ise (at: 3.8) whi
h is also used. 
ashis preferred in help system do
umentation matters.
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3.6 dbms - des
ribe the dbms to use3.6.1 Des
riptionDes
ribe the dbms to use3.6.2 UsageMinimal usage:This example is manually entered, after the init 
ommand line option wasspe
i�ed;[herrold�
entos-4 shim_071109℄$ ./shim --data init...Enter the dbms 
onne
t parameters via the dbms 
ommand, using the format:dbms DbmsName DbmsHost TableSet UserName Password;dbms mysql xps400.first.lan rph_testing rph_shim 0;OkEnter the upstream 
onne
t values via the feed 
ommand, using the format:feed FeedName FeedHost FeedPort;feed tws xeon.first.lan 7496;OkThe trading shim has finished program initialization, in
luding the
onstru
tion of su

essful 
onne
tions to the database and IB tws.quit;[herrold�
entos-4 shim_071109℄$dbms produ
es no output in the log�le3.6.3 PeersThere is one other 'peer' 
ommand: feed (at: 3.9), whi
h is similar in that itpermits runtime des
ription of the upstream TWS data feed to and from IB,to whi
h the shim is to 
onne
t.Also, the dis
ussion of the .shimr
 �le (at 5.4.1) provides more examples.
32



3.6.4 Listing of: help linkRefreshed from: shim-071228

33



3.7 exe
 - get exe
ution log FIXME3.7.1 Des
riptionget exe
ution logFIXME - not yet implemented3.7.2 UsageMinimal usage:TBD - add a s
rapeprodu
es in the log�le:TBD - add a s
rape3.7.3 See relatedTBD: arg 1 value � what is it?
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3.8 exer
ise - FIXMEFIXME - not yet implemented3.8.1 Des
ription3.8.2 UsageMinimal usage:produ
es in the log�le:
3.8.3 PeersIt has a synonym 
alled 
ash; see 
ash(at: 3.5) whi
h is also used. 
ash ispreferred in help system do
umentation matters.
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3.9 feed - des
ribe the upstream TWS marketdata feed parameters3.9.1 UsageMinimal usage:This example is manually entered, after the init 
ommand line option wasspe
i�ed;[herrold�
entos-4 shim_071109℄$ ./shim --data init...Enter the dbms 
onne
t parameters via the dbms 
ommand, using the format:dbms DbmsName DbmsHost TableSet UserName Password;dbms mysql xps400.first.lan rph_testing rph_shim 0;OkEnter the upstream 
onne
t values via the feed 
ommand, using the format:feed FeedName FeedHost FeedPort;feed tws xeon.first.lan 7496;OkThe trading shim has finished program initialization, in
luding the
onstru
tion of su

essful 
onne
tions to the database and IB tws.quit;[herrold�
entos-4 shim_071109℄$feed produ
es no output in the log�le3.9.2 PeersThere is one other 'peer' 
ommand dbms (at: 3.6) whi
h is similar in that itpermits runtime des
ription of the database to whi
h the shim is to 
onne
t.Also, the dis
ussion of the .shimr
 �le (at 5.4.1) provides more examples.3.9.3 Ante
edentsThe feed 
ommand is a su

essor to the now obsolete link 
ommand.
36



3.9.4 Listing of: help linkRefreshed from: shim-071228
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3.10 help - 
ommand verb help3.10.1 Des
riptionDisplay help information for a 
ommand verbThe help system is the front line of do
umentation, but 
arries lots towrite and to keep updated. As it varies over time and is the `leading edge'of what it do
umented, we 
ommend to reader the 
ommand line generatedListing of: subse
tion after the narrative for a given 
ommand. Not all
ommands are presently 
overed by the help system.Please see the next page for an example of a Listing of: subse
tion, inthis example of the help help; 
ommand;3.10.2 UsageMinimal usage:help help;quit;produ
es no output to stdout; the result is dire
ted to stderr.It leaves the following in the log�le:Nov 27 16:19:37 
entos-4 : 3033|58777|1085189015|1| 1| 0|help help;|Nov 27 16:21:18 
entos-4 : 3033|58878|1186354288|1| 7| 0|quit;|
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3.10.3 Listing of: help helpRefreshed from: shim-071228
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3.11 history - ask history query3.11.1 Des
riptionAsk a history query3.11.2 PeersIt has a synonym 
alled past; see past (at: 3.19) whi
h is also used. past ispreferred in help system do
umentation matters.
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3.12 info - get 
ontra
t infoThis 
ommand returns a wealth of information about trading options avail-able on a given Contra
t ID.3.12.1 Des
ription3.12.2 UsageMinimal usage:info 15 new;produ
es in the log�le:15222|60974| 875663793|1|15| 0|info 15 new;|15222|60974| 875683464|2| 9| 3|1|15|new|15222|60974| 875746177|3|10| 2|AIG|STK||0.0||SMART|USD|AIG|AIG|AIG|4301|0.01||ADJUST,ALERT,ALGO,AON,AVGCOST,BASKET,COND,CONDORDER,DAY,DEACTEOD,DIS,GAT,GTC,GTD,GTT,HID,ICE,IOC,LIT,LMT,LOC,MIT,MKT,MOC,MTL,NONALGO,OCA,OPG,OPGREROUT,REL,RTH,SCALE,STP,STPLMT,SWEEP,TIMEPRIO,TRAIL,TRAILLMT,|SMART,ARCA,CBSX,CHX,DRCTEDGE,EDGEA,IBSX,ISE,ISLAND,LAVA,MIBSX,NYSE,PHLX,TRACKECN,VWAP|1|FIXME � 
ompanion to wild (at: 3.29) for 
ontra
t details des
riptionlookup3.12.3 PeersThere is one other 'peer' 
ommand for obtaining 
ontra
t details in bulk:wild (at: 3.29).

41



3.12.4 Listing of: help infoRefreshed from: shim-071228
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3.13 list - list sub
riptions3.13.1 Des
riptionlist the presently sub
riptionsFIXME - 
lean up example � is this 
orre
t?3.13.2 UsageMinimal usage:ti
k add 177 1;list;quit;FIXME -=- no example knownprodu
es in the log�le:Nov 27 17:36:17 
entos-4 : 4267|63377| 15046452|1| 4| 0|list;|Nov 27 17:36:17 
entos-4 : 4267|63377| 15046859|2|14| 1|5|FIXME: seems broken; has no appearant e�e
tIt also produ
es stderr 
ontent:Sub: ti
k 15 STK SMART AIGSub: ti
k 26 STK SMART AXPSub: ti
k 38 STK SMART CATSub: ti
k 82 STK SMART HONSub: ti
k 83 STK SMART HPQ...Sub: ti
k 163 STK SMART WFMISub: ti
k 166 STK SMART WYNN
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3.13.3 Listing of: help listRefreshed from: shim-071228
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3.14 load - Read, or re-read SubRequest table3.14.1 Des
riptionRead, or re-read the SubRequest table3.14.2 UsageMinimal usage:ti
k add 15 1;load;quit;produ
es in the log�le:15533|63360| 199264964|1|23| 0|load;|15533|63360| 199292929|1|17| 0|ti
k add 15 1;|15533|63360| 199292952|1|17| 0|ti
k add 26 1;|15533|63360| 199292972|1|17| 0|ti
k add 38 1;|15533|63360| 199292996|1|17| 0|ti
k add 82 1;|15533|63360| 199293014|1|17| 0|ti
k add 83 1;|...15533|63360| 199293257|1|17| 0|ti
k add 163 1;|15533|63360| 199293276|1|17| 0|ti
k add 166 1;|15533|63360| 199312937|2| 1| 5| 15|AIG|STK||0.00||1|SMART||USD||15533|63360| 199333943|2| 1| 5| 26|AXP|STK||0.00||1|SMART||USD||15533|63360| 199354856|2| 1| 5| 38|CAT|STK||0.00||1|SMART||USD||15533|63360| 199374874|2| 1| 5| 82|HON|STK||0.00||1|SMART||USD||15533|63360| 199380068|3| 1| 5| 15|1| 56.1| 4| |pri
e.out
ry.bid. |STK.SMART.AIG.15533|63360| 199380085|3| 1| 5| 15|2| 56.59| 3| |pri
e.out
ry.ask. |STK.SMART.AIG.15533|63360| 199380099|3| 1| 5| 15|4| 56.48| 1| |pri
e.summary.last. |STK.SMART.AIG....The �rst part is an enumeration of ea
h Contra
t ID, as it has a ti
krequest added, and then data, is ti
k data for the symbols sele
ted by thepresent state of the SubRequest table45



3.14.3 PeersThere is one other somewhat similar 'peer' 
ommand: read (at: 3.22), whi
h
auses a full re-read of the database.TBD: add a usage example show how to populate the SubRequest table3.14.4 Ante
edentsThe load 
ommand is a su

essor to the now obsolete bulk 
ommand.
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3.14.5 Listing of: help loadRefreshed from: shim-071228
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3.15 news - 
ontrol bulletins3.15.1 Des
ription
ontrol bulletinsnews Op Adj;where:
• Op : one of: on, o�
• Adj : one of: all, (?? FIXME - are there more)3.15.2 UsageMinimal usage:news on all;quit;ornews off all;(From bin/in
ludes)produ
es in the log�le:Nov 29 13:47:58 
entos-4 : 25529|49678| 3949082|1|12| 0|news on all;|Nov 29 13:47:58 
entos-4 : 25529|49678| 3949290|2|12| 1|all|Nov 29 13:47:58 
entos-4 : 25529|49678| 3956022|3|14| 1|1196313365|1|======================================================To AMEX traders: Thu Nov 29 13:18:37 2007 EST AMEX Sto
k is
urrently unavailable for trading due to te
hni
al problems atthe ex
hange. |AMEX|Nov 29 13:48:04 
entos-4 : 25529|49684| 9958462|1| 7| 0|quit;|and for the 'o�' operatorFeb 5 21:12:21 
entos-4 : shim|data|0.28| 2431|76341| 5721836|2| 9| 0|news on all;|Feb 5 21:12:21 
entos-4 : shim|data|0.28| 2431|76341| 5721876|3|12| 1|all|Feb 5 21:12:25 
entos-4 : shim|data|0.28| 2431|76345| 9683105|2| 9| 0|news off all;|Feb 5 21:12:25 
entos-4 : shim|data|0.28| 2431|76345| 9683126|3|13| 1|Feb 5 21:12:29 
entos-4 : shim|data|0.28| 2431|76349| 13101463|2| 7| 0|quit;| 48



FIXME BUG: seems not to add the all present in the del 
ommand 0702053.15.3 LimitationCaveat: We believe, from observation, that the news 
ommand in only en-abled for real live, produ
tion a

ounts, and not for the demo or a papera

ount. We have �led a TAC ti
ket regarding this, and will update thisse
tion on
e an answer is re
eived.3.15.4 See relatedarg 1 value � itemize on and o�QUERY: arg 2 � what arguments other than all exist?
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3.16 next - ping the TWS3.16.1 Des
ription3.16.2 UsageChe
k 
onne
tivity between the shim and the twsMinimal usage:verb Detail;next;quit;produ
es in the log�le:RFE: no example in bin/in
ludesNov 27 17:48:51 
entos-4 : 4313|64131| 7026420|1|11| 0|verb Detail;|Nov 27 17:48:51 
entos-4 : 4313|64131| 7026592|1| 3| 0|next;|Nov 27 17:48:51 
entos-4 : 4313|64131| 7026639|2|14| 1|5|Nov 27 17:48:51 
entos-4 : 4313|64131| 7047194|2| 8| 1|1|Nov 27 17:48:51 
entos-4 : 4313|64131| 7069166|3| 9| 1|1|Nov 27 17:48:54 
entos-4 : 4313|64134| 10026865|1| 7| 0|quit;|3.16.3 PeersThere is one other 'peer' 
ommand for programati
ally 
he
king 
onne
tiv-ity: ping (at: 3.20), whi
h when answered, indi
ates the presen
e of a live
onne
tion between the 
lient and TWS.
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3.16.4 Listing of: help nextRefreshed from: shim-071228
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3.17 open - 
he
k open orders3.17.1 Des
ription
he
k details for open ordersNote: Per my notes, it is not fun
tioning presently (071112) as it didlast February; it formerly returned, when sent, a fresh enumeration of open(working) orders; it now seems to a
t, like news as a general session state
on�guration option.FIXME: to test and 
on�rm open optionNote: The TWS 
on�guration option:Configure | Global Configuration |API | General | Fire openorder on status' 
hangemust be enabled (
he
ked), for open to work properly.3.17.2 UsageMinimal usage:[existing order on℄...open;...� no example in bin/in
ludes 070205Formerly (February 2007) produ
ed in the log�le:...Feb 6 11:20:03 
entos-4 : shim|risk|0.28| 6054|40803| 3419794|3| 3| 5|1|Submitted|0|2|0.0|1473815805|0|0.0|6055|Feb 6 11:20:04 
entos-4 : shim|risk|0.28| 6054|40804| 4000872|2|10| 0|open;|Feb 6 11:20:04 
entos-4 logger: 6051 open orders infoFeb 6 11:20:04 
entos-4 : shim|risk|0.28| 6054|40804| 4000894|3| 5| 1|Feb 6 11:20:04 
entos-4 : shim|risk|0.28| 6054|40804| 4022761|3| 5| 8|1|AIG|STK||0.0|?|SMART|USD|AIG|BUY|2|LMT|68.0|0.0|GTC||DU10126|O|0||6055|1473815805|1|0|0||1473815805.0/DU10126/100|||||||||0||0|||||||1|0|0|0||3|0|0||0|1|Feb 6 11:20:04 
entos-4 : shim|risk|0.28| 6054|40804| 4023432|3| 3| 5|1|Submitted|0|2|0.0|1473815805|0|0.0|6055|... 53



3.17.3 Listing of: help openRefreshed from: shim-071228
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3.18 order - manage a LineItem3.18.1 Des
riptionManage a LineItemThe order 
ommand, due to the number of TWS API parameters, is more
ompli
ated. Mu
h of the 
omplexity is hidden in the table: LineItemrow refered to by uid, but modi�able parameters must be provided on the
ommand line.wire(Oid,Type,Op,Q,P,Aux,T);where:
• Oid: the LineItem id, a database uid attribute value of LineItem
• Type: an order type, e.g., MKT, LMT, STP, or TRAIL
• Op: one of: Create, Submit, Modify, Can
el
• Q: the quantity
• P: the limit pri
e
• Aux: the auxiliary pri
e
• T: the timeout (just a dummy for now, not yet used)TBD: insert a: des
ribe LineItem and 
omment on the �elds3.18.2 UsageMinimal usage:order(1,MKT,Create,100,0.0,0.0,0);ororder(1,MKT,Submit,100,0.0,0.0,0);produ
es in the log�le:FIXME RPH to supplementTBD: do
o OCATBD: do
o bra
ket3.18.3 PeersIt has a synonym 
alled wire; see wire (at: 3.30) whi
h is also used, wireispreferred in help system do
umentation matters.55



3.19 past - ask history query3.19.1 Des
riptionask history querypast Op Cid I timeSpe
;where:
• Op: one of: add, del
• Cid: the 
ontra
t idNote: we dis
uss looking up a Contra
t ID in great detail later in thiswork at: 8.1.3 Looking up a Contra
t.uid with join.
• I: the 
on�guration id, into PastFilter, whi
h we will des
ribe inmore detail below.
• timeSpe
: a spe
i�
ation of the ending time of the query, in one of thefollowing forms:� nowwhere this is taken as the present date and time� Ymd_T()where the argument is of the form: 20070921 15:16:50Note: that there are two blank spa
es seperating the YYYYMMDDand the HH:MM:SS� Epo
h()where the argument is in se
onds sin
e Unix Epo
hQUERY: Is epo
h di�erent from Epo
h; a prior testing s
ript ex-ample used all lower 
ase.56



Note: We observe that if one sends along an ill-formed ending time Ymd_Tvalue, one gets an error message of the following form from the TWS:15:26:54:200 JTS-EServerSo
ket-655: Error: 
an't parselong string - java.lang.StringIndexOutOfBoundsEx
eption:String index out of range: 815:26:54:201 JTS-EServerSo
ket-655: [19163:23:35:1:0:0:0:ERR℄ -'rb' : 
ause - Histori
al data query end date/timestring [200709 13:00:00℄ is invalid. Format is'YYYYMMDD{SPACE}hh:mm:ss[{SPACE}TMZ℄'.15:26:54:201 JTS-EServerSo
ket-655: Anti
ipated errorjextend.d: Histori
al data query end date/time string[200709 13:00:00℄ is invalid. Format is'YYYYMMDD{SPACE}hh:mm:ss[{SPACE}TMZ℄'.
Now to expand on I, the 
on�guration id, in more detail:I: the 
on�guration id, points to a row in PastFilter by its uid index.The row entry itself is either yet a further pointer o� into a sub-table value,or an ultimate fundemental natural unit, That table is des
ribed thus:

mysql> des
ribe PastFilter ;+----------+------------------+------+-----+---------+----------------+| Field | Type | Null | Key | Default | Extra |+----------+------------------+------+-----+---------+----------------+| uid | int(10) unsigned | NO | PRI | NULL | auto_in
rement || tid | int(10) unsigned | NO | MUL | | || period | int(10) unsigned | YES | MUL | NULL | || reps | int(10) unsigned | NO | | 0 | || duration | int(10) unsigned | NO | | | || s
ript | 
har(64) | NO | | | |+----------+------------------+------+-----+---------+----------------+
whi
h 
ontrol: 57



• PastFilter.tid: a pointer through the HistoryTag.uid, and then eitherenumerating a value, or that row itself in turn pointing o� to a BarSize.uidsele
ted by the value in the HistoryTag.bar �eld for that row:mysql> des
ribe HistoryTag;+----------+-------------------------------------------------+------+| Field | Type | Null | ...+----------+-------------------------------------------------+------+| uid | int(10) unsigned | NO || rth_only | tinyint(1) | NO || format | enum('ymdt','epo
h') | NO || what | enum('TRADES','MIDPOINT','BID','ASK','BID/ASK') | NO || bar | int(10) unsigned | NO |+----------+-------------------------------------------------+------+whi
h is a trun
ated form of that DESCRIBE result.In similar fashion, we wrap the enumMySQL Type spe
i�
ation forBarSize.mysql> des
ribe BarSize ;----------------------------------+------+-----+---------+-------+| Field | Type | Null | Key | Default | Extra |----------------------------------+------+-----+---------+-------+| uid | int(10) unsigned | NO | PRI | | || type | enum('s01','s05','s15','s30','m01','m02','m05','m15','m30','h01','d01') | NO | | | || se
s | int(10) unsigned | NO | | | |+-------+-------------------------+------+-----+---------+-------+FIXME - RPH - 071126 � as this is now a permuted table, re-write� showing all rth_only (binary), what (TRADES, MIDPOINT, BID, ASK,BID/ASK), format (ymdt, epo
h), and bar (widths � 1 to 11, from Bar-Width). This is 220 [= 2x5x2x11℄ rows.FIXME � rework this se
tionFor shim tarball versions released after September 2007, we de
ided to fullypre-populate the HistoryTag table with a `
ross-produ
t' (that is, a fullexpansion) of all valid 
ombinations of the two HistoryTag.rth_onlyvalues, by the two HistoryTag.format values, by the �ve History-Tag.what enumeration of values, by the 11 rows in BarSize, to yield 220[= 2x2x5x11℄ rows.mysql> sele
t 
ount(*) from HistoryTag;+----------+| 
ount(*) |+----------+| 220 |+----------+
58



As an example, to seek `one se
ond' history, returned in the `ymdt' for-mat, we 
an see the available subset of 
andidate rows in HistoryTagmeeting that 
riteria thus:mysql> sele
t * from HistoryTag leftjoin BarSize on HistoryTag.bar = BarSize.uidwhere BarSize.type like 's01' andHistoryTag.format = 'ymdt' ;+-----+----------+--------+----------+-----+------+------+------+| uid | rth_only | format | what | bar | uid | type | se
s ||<--- HistoryTag ------(added line)------->|<--- BarSize --->|+-----+----------+--------+----------+-----+------+------+------+| 1 | 0 | ymdt | TRADES | 1 | 1 | s01 | 1 || 12 | 0 | ymdt | MIDPOINT | 1 | 1 | s01 | 1 || 23 | 0 | ymdt | BID | 1 | 1 | s01 | 1 || 34 | 0 | ymdt | ASK | 1 | 1 | s01 | 1 || 45 | 0 | ymdt | BID/ASK | 1 | 1 | s01 | 1 || 111 | 1 | ymdt | TRADES | 1 | 1 | s01 | 1 || 122 | 1 | ymdt | MIDPOINT | 1 | 1 | s01 | 1 || 133 | 1 | ymdt | BID | 1 | 1 | s01 | 1 || 144 | 1 | ymdt | ASK | 1 | 1 | s01 | 1 || 155 | 1 | ymdt | BID/ASK | 1 | 1 | s01 | 1 |+-----+----------+--------+----------+-----+------+------+------+10 rows in set (0.00 se
)
Note: This 
ross-produ
t obsoletes a dis
ussion elsewehre in this ref-eren
e to the me
hanism by whi
h one would add new PastFilterdetail spe
i�
ations.
FIXME: to move that other text to an ar
hival se
tion of instru
tiveobsoleted matter, passed by in developmental 
hanges.
So if we wanted restri
t this further to a simple RTH TRADES in`ymdt' reply message format, with `one se
ond' value for a half-hourduration, we would use a PastFilter.uid value found as follows:59



mysql> sele
t PastFilter.uid, PastFilter.duration,HistoryTag.rth_only, HistoryTag.format,HistoryTag.what, BarSize.type from PastFilterleft join HistoryTag on PastFilter.tid = HistoryTag.uidleft join BarSize on HistoryTag.bar = BarSize.uidwhere PastFilter.duration = '1800' andBarSize.type like 's01' andHistoryTag.format = 'ymdt' ;+-----+----------+----------+--------+--------+------+| uid | duration | rth_only | format | what | type |+-----+----------+----------+--------+--------+------+| 21 | 1800 | 1 | ymdt | TRADES | s01 |+-----+----------+----------+--------+--------+------+
• PastFilter.period: the delay, in se
onds, before any repeated pastHistory query is re-performed; see also, the next �eld: PastFilter.reps
• PastFilter.reps: the quantity, i.e., number of times (periods), whi
hthe query is repeated; if zero, a single time with no periodi
 repetition.This defaults to zero.QUERY: does this then imply that a value of 1 has two instan
es?
• PastFilter.duration: the quantity, i.e., number of samples (alwaysin se
onds) for the total maximum sample to look ba
k.TBD: show a RTH whi
h shortens the lookba
k span, and how it ishandled
• PastFilter.s
ript: what, if any, s
ript to exe
 after the History datais retrieved.Note: We 
an make no representation as to whether any su
h s
ript isrun before, during, or after the MySQL INSERT of the result of that past
ommand query; in part this is be
ause the timing one would observeis not expressly knowable in all instan
es, absent additional design,
oding, and debugging of fairly 
omplex result 
ode 
he
king, retry,failure handling, and ultimately perfoman
e limiting 
ase 
he
king intothe shim. We 
hoose not to pro
eed down that path at present.Instead, the s
ript in question is passed an argument, 
ontaining a well-formed and predi
tibly named �le name [e.g., STK.SMART.WYNN.hql℄,with the query results, and upon whi
h it may rely as to 
ompletenessa

ording to the semanti
s of the underlying operating system. The60



`tuple' 
onsists of an expansion of the Contra
t.uid values threadedba
k with a LEFT JOIN for: Se
Type.type, a dot, Ex
hange.name,a dot, and Symbol.name.mysql> sele
t Contra
t.uid, Se
Type.type,Ex
hange.name, Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Contra
t.uid = '166' ;+-----+------+-------+------+| uid | type | name | name |+-----+------+-------+------+| 166 | STK | SMART | WYNN |+-----+------+-------+------+Note: We do not presently in
lude a me
hanism for a s
ript to dis-ambiguate a Future or Option front month from a prior (expired), orlonger date expiration, nor to determine a Put from a Call, nor a strikepri
e for an Option. This is on the assumption here, as with the expan-sions in �le output, syslog entries, and so forth, that the downstream
lient already knows what it is asking for, and 
an infer the rest fromthe response 
ontext.TBD: des
ribe how 
alled this exe
 relates to man 3 exe
TBD: des
ribe how the argument �le argv is handed to the 
hild s
ript3.19.2 UsageMinimal usage:past add 177 1 Ymd_T(20070921 15:16:50);whi
h asks for a history dataset, and inserts the return into the shim'sdatabase.TBD: add a se
tion regarding removing 
ontent whi
h needs to persist toanother database � draft written in dump-data.phpprodu
es in the log�le:Feb 6 11:29:38 
entos-4 : shim|data|0.28| 6225|41378| 6600225|3|17| 2|177|30|Note that history detail lines do NOT 
arry the shim timestamp.61



Feb 6 11:29:38 
entos-4 : shim|data|0.28| 6225|0| 1| 1|0|1|1|20070206 11:29:08|12681.0|12681.0|12681.0|12681.0| 26|12681.0|false|FUT.SMART.YM.Feb 6 11:29:38 
entos-4 : shim|data|0.28| 6225|0| 1| 1|0|1|1|20070206 11:29:09|12681.0|12681.0|12681.0|12681.0| 0|12681.0|false|FUT.SMART.YM....Feb 6 11:29:38 
entos-4 : shim|data|0.28| 6225|0| 1| 1|0|1|1|20070206 11:29:37|12683.0|12683.0|12683.0|12683.0| 0|12683.0|false|FUT.SMART.YM.Feb 6 11:29:39 
entos-4 : shim|data|0.28| 6225|41378| 6638595|4|100| 5|# |4|100|5|event: history insert|(177, 1, 20070206 11:29:08 -- 20070206 11:29:37)|Feb 6 11:29:39 
entos-4 : shim|data|0.28| 6225|41379| 7543195|2| 7| 0|quit;|The last line before the quit; noti
e is an advi
e from the shim, that aMySQL INSERT has been initiated with the database server 
ontaining theretrieved data, in an appropriate form whi
h is mindful of TBD: name theoriginal v. smoothed forms.3.19.3 Extended exampleSpe
i�
 Usages:This example has appeared in the sample s
ripts in the re
ent past.Note: The following example does MySQL SELECT operations againsttable 
ontents from a pre-O
tober 2007 version of the shim. The parti
ularrow 
ontents whi
h a reader may observe will almost 
ertainly 
ontain di�er-ent uid values, than existed at that point in time for tables: PastFilter,BarSize, and HistoryTag. This is a byprodu
t of the fa
t that in a SQLdatabase, the sequen
ing of rows is not guaranteed absent a GROUP BY orORDER BY 
lause, through whi
h an ordering is imposed.past add 180 11 now;whi
h we 
an de
ode to give a `tuple' for the Contra
t in question, using itsContra
t.uid: 180 62



mysql> sele
t Contra
t.uid, Contra
t.sid, Se
Type.type, Ex
hange.name,-> Symbol.name, FutDetail.expiry from Contra
t-> left join Symbol on Contra
t.sid = Symbol.uid-> left join Se
Type on Symbol.tid = Se
Type.uid-> left join Ex
hange on Contra
t.route = Ex
hange.uid-> left join FutDetail on Contra
t.tag = FutDetail.uid-> where Contra
t.uid = '180' ;+-----+------+------+-------+------+--------+| uid | sid | type | name | name | expiry |+-----+------+------+-------+------+--------+| 180 | 5494 | FUT | SMART | YM | 200712 |+-----+------+------+-------+------+--------+As noted, the third argument is a tag, pointing into the PastFiltertable. This table in turn has sub-tables feeding it, so that value needs furtherde
oding for easier human use:mysql> sele
t * from PastFilter where PastFilter.uid = '11' ;+-----+-----+--------+------+----------+--------+| uid | tid | period | reps | duration | s
ript |+-----+-----+--------+------+----------+--------+| 11 | 2 | 3 | 0 | 30 | hql2ps |+-----+-----+--------+------+----------+--------+and in doing the full MySQL LEFT JOIN based expansion, we end upwith a query like this:sele
t PastFilter.uid, HistoryTag.what, HistoryTag.format,HistoryTag.rth_only, BarSize.type, PastFilter.s
riptfrom PastFilterleft join HistoryTag on PastFilter.tid = HistoryTag.uidleft join BarSize on HistoryTag.bar = BarSize.uidwhere PastFilter.uid = '11' ;whi
h yields on our referen
e database:63



mysql> sele
t PastFilter.uid, HistoryTag.what, HistoryTag.format,-> HistoryTag.rth_only, BarSize.type, PastFilter.s
ript-> from PastFilter-> left join HistoryTag on PastFilter.tid = HistoryTag.uid-> left join BarSize on HistoryTag.bar = BarSize.uid-> where PastFilter.uid = '11' ;+-----+--------+--------+----------+------+--------+| uid | what | format | rth_only | type | s
ript |+-----+--------+--------+----------+------+--------+| 11 | TRADES | ymdt | 1 | s05 | hql2ps |+-----+--------+--------+----------+------+--------+So for that 
omplete example we are going to see 
ontra
t:FUT | SMART | YM | 200712with Trades at 5 se
ond intervals with data from regular trading hours, whi
hthen also runs the s
ript: hql2ps at ea
h history reply message series end.TBD: RPH: results � perhaps this next se
tion should be ba
k in the laternarrative.As an example on how a end user might extend the History data to be re-trieved, assume that we are interested in harvesting History detail for a 
ou-ple of timeframes not presently in the PastFilter table using a shim tarballfrom before O
tober 2007. We will again look at FUT.SMART.YM.200712 asfollows: Example Timeframe Covered Hours1 1 se
ond rth only2 1 minute rth only3 1 minute wrap rth with pre and postBut, with a shim tarball pre-dating O
toer 2007, we needed to add somerelevant new query time frames mentioned in that table. We demonstratehow we would do this using the MySQL INCLUDE fragment:[herrold�
entos-4 shim℄$ 
at rph_hx.sql-- rph_hx.sql---- add some new history query PastFilter intervals---- table addition needs at least user: '
ode' rights---- non rth queries by minuteinsert into HistoryTag (bar, what, format, rth_only)sele
t BarSize.uid, 'TRADES', 'ymdt', '0' from BarSize64



where BarSize.type = 'm01' ;-- hour hour of YM by se
ond-- 1800 se
onds in a half hourinsert into PastFilter (tid, reps, duration)sele
t BarSize.uid, '0', '1800' from BarSizewhere BarSize.type = 's01';---- YM rth mat
hing NYSE hours by minute-- for 0930-1600 (== 390 minutes, 23400 se
)insert into PastFilter (tid, reps, duration)sele
t BarSize.uid, '0', '23400' from BarSizewhere BarSize.type = 'm01' ;---- YM wider (in
lude some non rth) hours by minute-- for 0830 to 1645 (== 495 minutes, 30600 se
) AND-- the new BarSize non-RTH entry-- we add the left join hereinsert into PastFilter (tid, reps, duration)sele
t HistoryTag.uid, '0', '30600' from HistoryTagleft join BarSize on HistoryTag.bar = BarSize.uidwhere BarSize.type = 'm01' andHistoryTag.what = 'TRADES' andHistoryTag.format = 'ymdt' andHistoryTag.rth_only = '0' ;[herrold�
entos-4 shim℄$The added line or lines (for HistoryTag and PastFilter, respe
tively)are shown at the end of ea
h table dump:mysql> sele
t * from HistoryTag ;+-----+-----+--------+--------+----------+| uid | bar | what | format | rth_only |+-----+-----+--------+--------+----------+| 1 | 1 | TRADES | ymdt | 1 |...| 5 | 5 | TRADES | ymdt | 1 |...| 11 | 11 | TRADES | ymdt | 1 || 12 | 5 | TRADES | ymdt | 0 |+-----+-----+--------+--------+----------+65



mysql> sele
t * from PastFilter ;+-----+-----+--------+------+----------+--------+| uid | tid | period | reps | duration | s
ript |+-----+-----+--------+------+----------+--------+| 1 | 1 | NULL | 0 | 30 | |...| 5 | 5 | NULL | 0 | 300 | |...| 12 | 5 | 7 | 0 | 30 | hql2ps || 13 | 1 | NULL | 0 | 1800 | || 14 | 5 | NULL | 0 | 23400 | || 15 | 12 | NULL | 0 | 24300 | |+-----+-----+--------+------+----------+--------+And to ease understanding that MySQL INSERT example, we show theone se
ond, one minute, and other BarWidth values ending in 01:mysql> sele
t * from BarSize where BarSize.type like '%01' ;+-----+------+-------+| uid | type | se
s |+-----+------+-------+| 1 | s01 | 1 || 5 | m01 | 60 || 10 | h01 | 3600 || 11 | d01 | 86400 |+-----+------+-------+so we 
an build up a query set like this:ping YM one se
ond bar set at EoD for 21 Sep 2007 ending at 16:00:00;past add 180 13 Ymd_T(20070921 16:00:00);quit;We see 
an see the e�e
t of these 
ommands by 
leaning out the databasefrom some prior experimentation (As HistoryBar is a table only writtento by the shim, the shim is indi�erent to the starting uid, or any gaps in thedetail present in that table.) The MySQL DELETE FROM operator does notreset the uid 
ounter to an initial state of 0. A

ordingly our HistoryBar.uiddetail line values do not 
ommen
e at 0 in this example.mysql> delete from HistoryBar;Query OK, 1800 rows affe
ted (0.07 se
)mysql> sele
t * from HistoryBar ;Empty set (0.00 se
) 66



And then we run the 
ommands to harvest the history of the last half-hour of the `regular trading hours' OHLC data, at one se
ond summarizationintervals:past add 180 13 Ymd_T(20070921 16:00:00);quit;Turning ba
k to examine the database:mysql> sele
t * from HistoryBar limit 2 ;+------+-----+-----+---------------------+------------+------------+------------+------------+-----+------------+----------+| uid | 
id | bid | time | open | high |low | 
lose | vol | wap | has_gaps |+------+-----+-----+---------------------+------------+------------+------------+------------+-----+------------+----------+| 1802 | 180 | 1 | 2007-09-21 15:30:00 | 13929.0000 | 13929.0000 |13929.0000| 13929.0000 | 5 | 13929.0000 | 0 || 1803 | 180 | 1 | 2007-09-21 15:30:01 | 13930.0000 | 13931.0000 |13930.0000 | 13931.0000 | 19 | 13930.0000 | 0 |mysql> sele
t * from HistoryBar;...| 3600 | 180 | 1 | 2007-09-21 15:59:58 | 13909.0000 | 13909.0000 |13909.0000 | 13909.0000 | 2 | 13909.0000 | 0 || 3601 | 180 | 1 | 2007-09-21 15:59:59 | 13908.0000 | 13909.0000 |13907.0000 | 13908.0000 | 39 | 13908.0000 | 0 |+------+-----+-----+---------------------+------------+------------+1800 rows in set (0.03 se
)So we have demonstrated the retrieval of one se
ond data from upstream.Retrieving a full day's data is not mu
h di�erentping YM one minute bar RTH set at EoD for 21 Sep 2007 ending at 16:00:00;past add 180 14 Ymd_T(20070921 16:00:00);quit;FIXME: pa
ing misbehaviour noted: The foregoing 
ommand sequen
e,pasted all at on
e, does not wait for the pending History return to 
lear.RFE: Can quit; wait for the history retrieval timeout, if there is an a
tivequery in �ight? 67



O
t 8 14:48:06 
entos-4 : 30074|53286| 2551597|1| 2| 0|ping YM one minute bar RTH set at EoD for 21 Sep2007 ending at 16:00:00;|O
t 8 14:48:06 
entos-4 : 30074|53286| 2551765|1|19| 0|past add 180 14 Ymd_T;|O
t 8 14:48:06 
entos-4 : 30074|53286| 2551842|1| 7| 0|quit;|O
t 8 14:48:06 
entos-4 : 30074|53286| 2551908|2|20| 3|1|180|14|Ymd_T|But grant a one seond sleep (in the external 
lient pro
ess feeding theshim), and it works:ping YM one minute bar RTH set at EoD for 21 Sep 2007 ending at 16:00:00;past add 180 14 Ymd_T(20070921 16:00:00);[ sleep 1 ℄quit;And indeed, when run as a se
ond 
onne
tion, with a make test runningin a se
ond 
onne
tion panel, spread out in time, and without the quit; beingstated until after an arbitrary delay (here, eight minutes, from 15:00:37 to15:08:40 for pro
ess ID: 30696), and then run a se
ond time as well, it works�ne:...O
t 8 15:00:37 
entos-4 : 30696|54037| 16140163|3| 1| 1|20070921 15:59:00|13911.0|13915.0|13907.0|13908.0|496|13911.0|false|FUT.SMART.YM.O
t 8 15:00:37 
entos-4 : 30696|54037| 16651263|4|100| 5|# |4|100|5|event: history insert|(180, 5, 20070921 09:30:00 -- 20070921 15:59:00)...O
t 8 15:08:40 
entos-4 : 30696|545| 499671050|1| 7| 0|quit;|And to 
omplete the set of examples, with a retrieval in
luding data fromoutside of `regular trading hours', using the new PastFilter.uid= 15 querythat we added earlier:O
t 8 15:25:15 
entos-4 : 31639|55515| 117661378|1|19| 0|past add 180 15 Ymd_T;|O
t 8 15:25:15 
entos-4 : 31639|55515| 117681245|2|20| 3|3|180|15|Ymd_T|O
t 8 15:25:15 
entos-4 : 31639|55515| 118049738|3|17|68



| 180|510|O
t 8 15:25:15 
entos-4 : 31639|55515| 118038614|3| 1| 1|20070921 08:15:00|13917.0|13921.0|13917.0|13921.0| 40|13920.0|false|FUT.SMART.YM.O
t 8 15:25:15 
entos-4 : 31639|55515| 118038637|3| 1| 1|20070921 08:16:00|13921.0|13923.0|13920.0|13923.0| 29|13922.0|false|FUT.SMART.YM....O
t 8 15:25:16 
entos-4 : 31639|55515| 118049567|3| 1| 1|20070921 16:43:00|13900.0|13900.0|13900.0|13900.0| 0|13900.0|false|FUT.SMART.YM.O
t 8 15:25:16 
entos-4 : 31639|55515| 118049587|3| 1| 1|20070921 16:44:00|13900.0|13901.0|13900.0|13901.0| 4|13901.0|false|FUT.SMART.YM.O
t 8 15:25:16 
entos-4 : 31639|55515| 118847318|4|100| 5|# |4|100|5|event: history insert|(180, 5, 20070921 08:15:00 -- 20070921 16:44:00)|showing data spanning from 08:15:00 to 16:44:00.TBD: des
ribe further the INSERT me
hanism into HistoryBar, theoptional s
ript 
all, and highlighting the need to harvest anything neededmore permamently with our sample HistoryBar extra
t s
ript.3.19.4 PeersThere are three other 'peer' subs
riptions: book (at: 3.4), s
an (at: 3.23), andti
k (at: 3.24).It has a synonym 
alled history; see history (at: 3.11) whi
h is also used.past is preferred in help system do
umentation matters
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3.19.5 Listing of: help pastRefreshed from: shim-071228
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3.20 ping - log time, 
omment through EOL3.20.1 Des
riptionPass through a time mark, and 
omment through EOL; A su

essful returnalso veri�es a presently live 
onne
tion from the 
lient through the shim tothe upstream TWS.3.20.2 UsageMinimal usage:The 
ommands: ping alone is unusual in that it alone take optional 
om-ment 
ontent through the next semi
olon: ;ping a
me;quit;produ
es in the log�le:(example from bin/in
ludes)Feb 5 21:29:34 
entos-4 : shim|data|0.28| 2476|77374| 5148896|2| 2| 0|ping a
me;|Feb 5 21:29:44 
entos-4 : shim|data|0.28| 2476|77384| 14649744|2| 7| 0|quit;|3.20.3 PeersThere is one other 'peer' 
ommand for programati
ally 
he
king 
onne
tiv-ity: next (at: 3.16), whi
h when answered, indi
ates the presen
e of a live
onne
tion between the TWS and IB (and impli
itly between the 
lient, theshim, and the TWS).
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3.20.4 Listing of: help pingRefreshed from: shim-071228
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3.21 quit - exit the program3.21.1 Des
riptionThat's it for now3.21.2 UsageMinimal usage:quit;(From bin/in
ludes)produ
es in the log�le (this is the full session, of a minimum possible wellformed shim session):Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65338| 1022377|4|100| 5|# |4|100|5|*******************|Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65338| 1022384|4|100| 5|# |4|100|5|version|0.28|070202|Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65338| 1022387|4|100| 5|# |4|100|5|*******************|Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65338| 1022483|3| 9| 1|1|Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65339| 1335811|3| 4| 2| -1|2104|Market data farm 
onne
tion is OK:usfuture|Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65339| 1335841|3| 4| 2| -1|2104|Market data farm 
onne
tion is OK:usfarm|Feb 5 18:08:59 
entos-4 : shim|data|0.28|29075|65339| 1335871|3| 4| 2| -1|2107|HMDS data farm 
onne
tion is ina
tivebut should be available upon demand.:ushmds2a|Feb 5 18:09:18 
entos-4 : shim|data|0.28|29075|65358| 21039847|2| 7| 0|quit;|See also: wait (at: 3.27), wake (at: 3.28)
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3.21.3 Listing of: help quitRefreshed from: shim-071228
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3.22 read - FIXME3.22.1 Des
riptionre-read the entire database, adding new rows found.It is a mandatory pre
ursor to some 
ommands. After a order detail linehas been added to the LineItem table, the read 
ommand is required, beforethat newly added line is known to and threfore properly able to be used bythe shim, as in an order (see: 3.18) 
ommand.3.22.2 UsageMinimal usage:produ
es in the log�le:
3.22.3 PeersThere is one other somewhat similar 'peer' 
ommand load (at: 3.14), whi
halso 
auses a re-read of the database.3.22.4 Ante
edentsThe read 
ommand is a su

essor to the now obsolete look 
ommand.

75



3.22.5 Listing of: help readRefreshed from: shim-071228
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3.23 s
an - event s
anner TBDFIXME - not yet implemented3.23.1 Des
riptionevent s
anner TBDbook Op Cid I;where:
• Cid: the 
ontra
t id
• Op: one of: add, del
• Cid: the 
ontra
t id
• I: the 
on�guration id, from FIXME � TBDFIXME - not yet implemented3.23.2 UsageMinimal usage:TBD - add a s
rapeprodu
es in the log�le:TBD - add a s
rapeTBD - add a s
rape3.23.3 PeersThere are three other 'peer' subs
riptions: book (at: 3.4), past (at: 3.19), andti
k (at: 3.24).
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3.24 ti
k - subs
ribe mk data3.24.1 Des
riptionsubs
ribe to market datati
k Op Cid I;where:
• Op: one of: add, del
• Cid: the 
ontra
t id, from Contra
t.uid
• I: the 
on�guration id, from Ti
kConfig.uid3.24.2 UsageMinimal usage:ti
k add 177 1;quit;� no example in bin/in
ludesprodu
es in the log�le:Feb 6 11:41:08 
entos-4 : shim|data|0.28| 6429|42068| 14508289|2|13| 0|ti
k add 177 1;|Feb 6 11:41:08 
entos-4 : shim|data|0.28| 6429|42068| 14508331|3| 1| 5|177|YM|FUT|200703|0.00||1|ECBOT||USD||Feb 6 11:41:08 
entos-4 : shim|data|0.28| 6429|42068| 14587457|3| 1| 5|177|1| 12684.0| 8|1|pri
e.out
ry.bid. |FUT.SMART.YM....Feb 6 11:41:08 
entos-4 : shim|data|0.28| 6429|42068| 14587891|3| 1| 5|177|9| 12703.0| 0|0|pri
e.summary.
lose.|FUT.SMART.YM.Feb 6 11:41:09 
entos-4 : shim|data|0.28| 6429|42069| 15884283|2| 7| 0|quit;|3.24.3 PeersThere are three other 'peer' subs
riptions: book (at: 3.4), past (at: 3.19), ands
an (at: 3.23). 78



3.24.4 Future explanationFIXME: Explain ti
k argument Ti
kConfig feature variationThere is the I: Con�guration ID tag in the 
ommand, whi
h points intothe Ti
kConfig. We 
arry it here, to provide full a

ess to all ti
k requestfeatures.QUERY: What are the variations, and how might they be useful?mysql> des
ribe Ti
kConfig;+-------+---------------------+------+-----+---------+----------------+| Field | Type | Null | Key | Default | Extra |+-------+---------------------+------+-----+---------+----------------+| uid | int(10) unsigned | NO | PRI | NULL | auto_in
rement || type | enum('ti
k','time') | NO | | ti
k | || bar | int(10) unsigned | NO | MUL | | || bars | int(10) unsigned | NO | | 1 | |+-------+---------------------+------+-----+---------+----------------+mysql> sele
t * from Ti
kConfig ;+-----+------+-----+------+| uid | type | bar | bars |+-----+------+-----+------+| 1 | ti
k | 5 | 9 || 2 | time | 2 | 9 || 3 | ti
k | 5 | 20 || 4 | time | 2 | 20 |+-----+------+-----+------+FIXME - 
ontinue expansion of ti
k like past example
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kRefreshed from: shim-071228
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3.25 transmit - FIXME3.25.1 Des
riptionFIXME - alias to xmit (at: 3.31)FIXME - add pointer manually3.25.2 UsageMinimal usage:TBD - add a s
rapeprodu
es in the log�le:TBD - add a s
rape
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3.26 verb - set tws log level3.26.1 Des
riptionset tws log levelThese are several levels available:verb Level;where:
• Level: one of: System, Error, Warning, Information, Detail3.26.2 UsageMinimal usage:verb Detail;quit;(From bin/in
ludes)produ
es in the log�le:Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1019387|4|100| 5|# |4|100|5|*******************|Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1019393|4|100| 5|# |4|100|5|version|0.28|070112|Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1019396|4|100| 5|# |4|100|5|*******************|Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1019490|3| 9| 1|1|Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1399452|3| 4| 2| -1|2104|Market data farm 
onne
tion is OK:usfuture|Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1399485|3| 4| 2| -1|2104|Market data farm 
onne
tion is OK:usfarm|Feb 6 11:44:56 
entos-4 : shim|data|0.28| 6447|42296| 1399516|3| 4| 2| -1|2107|HMDS data farm 
onne
tion is ina
tivebut should be available upon demand.:ushmds2a|Feb 6 11:45:01 
entos-4 : shim|data|0.28| 6447|42301| 6100183|2| 8| 0|verb Detail;|Feb 6 11:45:01 
entos-4 : shim|data|0.28| 6447|42301| 6100215|3|14| 1|5|Feb 6 11:45:02 
entos-4 : shim|data|0.28| 6447|42302| 7318151|2| 7| 0|quit; 82



3.26.3 Listing of: help verbRefreshed from: shim-071228
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3.27 wait - sleep shim N se
s3.27.1 Des
riptionsleep shim N se
sThere is a 
ompanion: wake whi
h 
auses an early termination of ana
tive wait.wait N;where:
• N: an integer3.27.2 UsageMinimal usage:wait 5;quit;� no example in bin/in
ludesprodu
es in the log�le:Feb 6 12:41:18 
entos-4 : shim|data|0.28| 7286|45678| 3696040|2| 5| 0|wait 5;|Feb 6 12:41:21 
entos-4 : shim|data|0.28| 7286|45681| 5957462|2| 7| 0|quit;|FIXME: more narrative explaining how it will hold up a quit but due tothe input reader's greedy nature, not mu
h else.See also: quit (at: 3.21), and wake (at: 3.28)
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3.28 wake - 
lear pause 
ount
lear a pause 
ount 
reated with waitThis is a 
ompanion to wait, in that it 
auses an early termination of anyrunning wait3.28.1 Des
ription
lear any pause (wait) 
ount at on
e3.28.2 UsageMinimal usage:wait 60;wake;quit;This fragment produ
es in the log�le:Feb 5 21:38:17 
entos-4 : shim|data|0.28| 2498|77897| 6280957|2| 5| 0|wait 60;|Feb 5 21:38:19 
entos-4 : shim|data|0.28| 2498|77899| 8546237|2| 6| 0|wake;|Feb 5 21:38:22 
entos-4 : shim|data|0.28| 2498|77902| 11223130|2| 7| 0|quit;|That is, the wake at line 2 
an
els the wait at line 1, and permits the quitat line 2 pro
eed earlier than otherwise s
heduled.In the next example, however, and perhaps 
ounterintuitively, the wakeat line 3 �rea
hed through� the quit, to �prematurely� 
an
el a previouslyrunning wait at line 1, and then permits the quit at line 2 pro
eed earlierthan otherwise s
heduled.wait 60;quit;wake;This arises from the way the 
ommand line queue is read to exhaustion of
ompeleted lines, and then given e�e
t so mu
h as possible; the wait line 1,the quit is in the queue to run in 60 se
onds, and then the wake at line 3is en
ounterred, and the running wake is ended. The quit then immediatelyfollows. 86



Feb 5 21:38:31 
entos-4 : shim|data|0.28| 2499|77911| 4076453|2| 5| 0|wait 60;|Feb 5 21:38:34 
entos-4 : shim|data|0.28| 2499|77914| 7291713|2| 7| 0|quit;|Feb 5 21:38:38 
entos-4 : shim|data|0.28| 2499|77918| 11176296|2| 6| 0|wake;|So in reviewing the timestamps, it is 
lear that ea
h has the same e�e
t of
an
elling the wait, and then promoting the next following into e�e
t, wherethis being the quit in ea
h 
ase.See also: quit (at: 3.21, wait (at: 3.27)
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3.29 wild - abstra
t 
ontra
t3.29.1 Des
riptionFIXME - not yet implemented� 
ompanion to info (at: 3.12) for wild
ard 
ontra
t information lookup3.29.2 UsageMinimal usage:produ
es in the log�le:produ
es in the stderr:
3.29.3 PeersThere is one other 'peer' 
ommand for obtaining details: for a spe
i�
 
on-tra
t: info (at: 3.12).
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3.30 wire - a

umulate orders3.30.1 Des
riptiona

umulate orders3.30.2 PeersIt has a synonym 
alled order; see order (at: 3.18) whi
h is also used. wire ispreferred in help system do
umentation matters.
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3.31 xmit - release tws order3.31.1 Des
riptionrelease tws orderQUERY: believed obsoleteQUERY � one or many � is this a 
ompanion to wire?NOTE: There is a 
ommented out partial of xmit in bin/in
ludes3.31.2 UsageMinimal usage:TBD -- add a s
rapeprodu
es in the log�le:TBD - add a s
rape3.31.3 See relatedQUERY: related to order (wire) ?
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4.1 Parameters to the 
ommand verbs4.1.1 Simple parameters
• N: the number of se
onds
• Level: one of: System, Error, Warning, Information, Detail
• Cid: the 
ontra
t id, a database uid attribute value of Contra
t
• Op: one of: add, del
• I: the 
on�guration id, a database table uid, one of, by 
ommand verb:� ti
k: Ti
kConfig� book: DepthLimit� past: PastFilter4.1.2 Order (wire) parameters
• Oid: the line item id, a database uid attribute value of LineItem
• Type: an order type, e.g., MKT, LMT, STP, or TRAIL
• Op: one of: Create, Submit, Modify, Can
el
• Q: the quantity
• P: the limit pri
e
• Aux: the auxiliary pri
e
• T: the timeout (just a dummy for now, not yet used)
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Chapter 5`shim �help' matters

95



5.1 �help - short form help from the program5.1.1 Des
riptionEarlier through this referen
e, we pla
ed, per 
ommand, the output fromrunning the shim in �help mode, for ea
h supported 
ommand:
• a

t at: 3.2.3
• book at: 3.4.4
• info at: 3.12.3
• list at: 3.13.2
• load at: 3.14.4
• news at: 3.15.4
• next at: 3.16.3
• open at: 3.17.2
• past at: 3.19.4
• ping at: 3.20.3
• quit at: 3.21.2
• read at: 3.22.4
• ti
k at: 3.24.4
• verb at: 3.26.2
• wait at: 3.27.2
• wake at: 3.28.2
• wire at: 3.30.2This leaves the following output available under �help mode, yet to print:
• args at: 5.1.2
• 
mds at: 5.1.3
• help at: 5.1.1 96



• link at: 5.1.4
• mode at: 5.2
• opts at: 5.3whi
h we set forth below.This se
tion is maintained as a `aid to memory' through me
hani
al gen-eration, and may lag from time to time the present state of the shim. Of
ourse, in 
ase of un
ertainty or 
on�i
t, the sour
e 
ode itself is authorita-tive.
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5.1.2 Listing of: help helpRefreshed from: shim-071228
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5.1.3 Listing of: help argsRefreshed from: shim-071228
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5.1.4 Listing of: help 
mdsRefreshed from: shim-071228

100



5.1.5 Listing of: help linkRefreshed from: shim-071228
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5.2 shim ModesThe shim has several modes of operation. Normal day to day operation willuse: data lo
ks out order logi
; or risk permits orders. As always, verifythrough testing your trust level in the shim 
ode before using it with a livea

ount.1. data2. riskThere is a mode to permit starting the shim with no requirement of aTWS 
onne
tion, nor of a working database. It also permits help subsystemuse.1. helpThe last two are primarily for developers.1. play2. unit
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5.3 shim OptionsThe shim has several options whi
h may modify a given modes of operation.Normal day to day operation might use:1. �le2. 
out3. logd4. init5. pane6. load7. save8. fastWe do not des
ribe in great detail them here, but rather leave the de-s
ription for the following subse
tion for the present.
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5.4 .shimr
 - optional �le to des
ribe shim pa-rameters5.4.1 UsageMinimal usage:The shim will 
olate the 
onne
tion data needed for the upstream TWS
onne
tion, and fo rthe database 
onne
tion from several sour
es; A higherpriority spe
i�
ation will over-ride an earlier one.The shim sour
es ship with default settings whi
h look for a lo
al TWS,and a lo
al database. The �help 
ommand has full and parti
ular details,and it follows this se
tion.Basi
ally, the 
ompiled in defaults (whi
h are set out in sr
/data.
) maybe over-ridden by:1. Any .shimr
 �le found at the $HOME [or /℄ dire
tory of the Unix$USER running the shim.2. Any dbms or feed 
ommands, either from a s
ript �le, or as manuallyentered in repsonse to the promots for, �rst dbms and then feed, butonly in su
h 
ases as the shim was started with the init option.Note: if the init option is used, entries for both dbms or feed are requiredbefor the timeout.A sample 
ommmand line session appears as follows:[herrold�
entos-4 shim_071109℄$ ./shim --data init...Enter the dbms 
onne
t parameters via the dbms 
ommand, using the format:dbms DbmsName DbmsHost TableSet UserName Password;dbms mysql xps400.first.lan rph_testing rph_shim 0;OkEnter the upstream 
onne
t values via the feed 
ommand, using the format:feed FeedName FeedHost FeedPort;feed tws xeon.first.lan 7496;OkThe trading shim has finished program initialization, in
luding the
onstru
tion of su

essful 
onne
tions to the database and IB tws.quit;[herrold�
entos-4 shim_071109℄$106



Use of an .shimr
 �le, produ
es no output in the log�le; input manuallyentered at the 
ommand line is e
hoed by the shell, but the shim does notpass them through to the stdout, absent the use of the 2 
out 
ommand lineoption. All the shim prompts are to the stderr.We 
an see where output is being routed by the shell, between the std-out, the stderr, and e
hoing of the stdin thus. All visible input stdin waslo
ally typed, and thus is visible when e
hoed by the shell (but not from anappearan
e on the stdout).[herrold�
entos-4 shim_071210℄$ ./shim --data init 2> /dev/nulldbms mysql xps400.first.lan rph_testing rph_shim 0;feed tws xeon.first.lan 7496;quit;[herrold�
entos-4 shim_071210℄$In the next example, we see that[herrold�
entos-4 shim_071210℄$ ./shim --data init > /dev/nullEnter the dbms 
onne
t parameters via the dbms 
ommand, using the format:dbms DbmsName DbmsHost TableSet UserName Password;dbms mysql xps400.first.lan rph_testing rph_shim 0;OkEnter the upstream 
onne
t values via the feed 
ommand, using the format:feed FeedName FeedHost FeedPort;feed tws xeon.first.lan 7496;OkThe trading shim has finished program initialization, in
luding the
onstru
tion of su

essful 
onne
tions to the database and IB tws.quit;[herrold�
entos-4 shim_071210℄$5.4.2 PeersThere are the two `peer' 
ommands to the init option: dbms (at: 3.6) and,feed (at: 3.9) whi
h permit runtime des
ription of the database to whi
h theshim is to 
onne
t, or the TWS to whi
h the shim is to 
onne
t, respe
tively.107
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Chapter 6Numbering - Commands,Requests, Messages, Comments
6.1 Overview on message numberingUnder one simpli�ed analyti
 model, the shim is a tool to a

ept 
ommandline input (Commands), 
onsult a database, and emit a well formed seriesof binary strings a
ross a so
ket to a TWS (Requests). The TWS thenreplies with a well formed series of binary strings a
ross a so
ket to the shim(Messages). The shim de
odes all, and annotates parts of the binary strings,and formats all three message strings, along with adding 
ommentary onsome state ma
hine status matters (Comments).These four message types are re�e
ted by small integer numbers in the�rst three entries of formatted ShimText or logd output.Those �rst three values represent the message 
lass, the message value,and message version; by and large, we have not sought to preserve obsoleteor outmoded Command, and Comment message numbers in the shim.IB has a tri
kier task of release engineering with the TWS, as there is aninstalled base of 
lients whi
h would potentially be broken if they re-assignedmessage numbers for Requests or Messages. Broken 
lients potentially meana 
lient leaving the IB interfa
es, and that is 
ommer
ially 
ostly. They byand large �nnesse the issue by simply adding new message numbers, ando

asionally updating the minimum supported message versions, on the partof the Client (the downstream) or the Server (the TWS).This in turn drives the pro
ess of extension of the shim as new Requestsemerge, or new Messages are enountered, entails getting a 
lear de�nitionof the new values. Then by studying the fun
tions and methods whi
h IBhas added, one may then arti
ulate well-formed new Requests, and extra
tinformation from new Messages.The Java sample 
lient is an authoritative sour
e for the mapping between109



Request numbers, and Message numbers whi
h the shim needs to use in
ommuni
ating with the TWS; the shim sour
es are an authoritative sour
efor the mapping between Command numbers, and Comment numbers. The
ombination of these message number series appears in the logging, to �le,to the syslog, and so forth, whi
h the shim does for its downstream users.6.2 Java sample 
lientThe web do
umentation of IB is perhaps, naturally, the �rst se
ondary sour
eone might turn to, in seeking to understand how the TWS works; This webpagehttp://individuals.intera
tivebrokers.
om/php/webhelp/Interoperability/logging.htmo�ers a word of 
aution, and suggests that:NOTE: this information, along with the various request/response mes-sage versions, 
an be found in the EClientSo
ket implementation �lesupplied with the API installation.The author at IB knew that this resour
e be
omes stale, and in
omplete, as theanswers will vary with ea
h new API release, Server version, and Client version. Totheir 
redit, it seems that new versions are largely `additive' in expanding features,or new options for existing features. A 
ouple of false starts, and only a few re-de�nitions are known � history retrieval 
hanges from O
tober 2006 to present;rationalization of the two inverse sense `rth' binary �ags.So, IB itself refers a person wishing to understand its 
ode to its `referen
eimplementations.' This `referen
e' 
ode is not intentionally obsfu
ated, is reason-ably well versioned, and is freely available (albeit under a `non-free' 
opyright andli
ense).6.2.1 Rationale' for 
onsulting the Java sample 
lientIB ships several implementations of sample 
lients. We 
hoose to use the Java onebe
ause it seems that the java 
ontained in that 
lient is most likely to be usedverbatim in the Java based TWS itself.Side note: We obtained this URL from the following pro
ess (using the Firefoxweb browser; version 1.5.0.12):1. Open the web page at:http://individuals.intera
tivebrokers.
om/php/webhelp/webhelp.htm2. Sele
t the Contents button in the upper left3. Drag the sele
tion box down to: API110
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4. Cli
k within that topi
: API Logging5. In the Right Lower panel, at the bottom, it presently states:NOTE: this information, along with the various request/responsemessage versions, 
an be found in the EClientSo
ket implementa-tion �le supplied with the API installation.6.2.2 How to view a permanent page URL on the IBsiteIB has started to use non-traditional basi
 HTML features (javas
ript, Flash, andsu
h), whi
h assumedly make the site more 
ompelling for humans viewing it; Thishas the 
onsequen
e, however, of removing easy to read and referen
e, permanentURL's.A

ordingly, we write this side note: How to view the permanent page URL1. Open the bottom right panel (HTML frame) in a new Window of its own.2. Right-
li
k to sele
t: View Page Info3. Expand the box so that the URL 
an all be seen at the top of the Generaltab, Address �eld.4. Highlight and 
opy it to the 
lipboard.6.2.3 Retrieving the Java sample 
lientOne may use the following method to 
onsult the sour
e �les, whi
h we 
onsiderauthoritative.1. Obtain the Java sample (standalone) 
lient at:http://individuals.intera
tivebrokers.
om/en/
ontrol/standalone_api.php?os=unix2. Sele
t and save from the link for the: twsapi_unixma
.jarNote: IB does not version these releases. Ea
h is named the same as itsprede
essor, is at the same URL, and will silently over-write old versionswhen retrieved; you may wish to implement a system to 
ompare the md5sumof a downloaded version with a prior 
orpus of downloads, to permit dete
tionand the retention of a newly appearing release.3. Pla
e the retrieved twsapi_unixma
.jar in a a newly 
reated temporary dire
-tory, to avoid inadvertently admixing it with other 
ontent.4. Unpa
k it: 111
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jar xf twsapi_unixma
-9.40.jar5. View the version number:$ 
at IBJts/API_VersionNum.txtAPI_Version=9.406. Using the Unix �nd 
ommand, look for a mat
h on the �lename fragment,referen
ed on the do
umentation webpagefind -name "EClientSo
ket*"ls -l ./IBJts/java/
om/ib/
lient/EClientSo
ket.java7. Print or view the do
umentation:lpr ./IBJts/java/
om/ib/
lient/EClientSo
ket.javaless ./IBJts/java/
om/ib/
lient/EClientSo
ket.java6.3 Numbering in the Java sample 
lientSeveral of the message numbers we seek are in the Java sample 
lient. Theseexamples are pulled from the API version 9.40, and will vary over time.6.3.1 Numbering of Requests in EClientSo
ket.javaAs of API version 9.40, the following Request types are enumerated in EClientSo
ket.java// outgoing msg id'sprivate stati
 final int REQ_MKT_DATA = 1;private stati
 final int CANCEL_MKT_DATA = 2;private stati
 final int PLACE_ORDER = 3;private stati
 final int CANCEL_ORDER = 4;private stati
 final int REQ_OPEN_ORDERS = 5;private stati
 final int REQ_ACCOUNT_DATA = 6;private stati
 final int REQ_EXECUTIONS = 7;private stati
 final int REQ_IDS = 8;private stati
 final int REQ_CONTRACT_DATA = 9;private stati
 final int REQ_MKT_DEPTH = 10;private stati
 final int CANCEL_MKT_DEPTH = 11;private stati
 final int REQ_NEWS_BULLETINS = 12;private stati
 final int CANCEL_NEWS_BULLETINS = 13;private stati
 final int SET_SERVER_LOGLEVEL = 14;112



private stati
 final int REQ_AUTO_OPEN_ORDERS = 15;private stati
 final int REQ_ALL_OPEN_ORDERS = 16;private stati
 final int REQ_MANAGED_ACCTS = 17;private stati
 final int REQ_FA = 18;private stati
 final int REPLACE_FA = 19;private stati
 final int REQ_HISTORICAL_DATA = 20;private stati
 final int EXERCISE_OPTIONS = 21;private stati
 final int REQ_SCANNER_SUBSCRIPTION = 22;private stati
 final int CANCEL_SCANNER_SUBSCRIPTION = 23;private stati
 final int REQ_SCANNER_PARAMETERS = 24;private stati
 final int CANCEL_HISTORICAL_DATA = 25;private stati
 final int REQ_CURRENT_TIME = 49;private stati
 final int REQ_REAL_TIME_BARS = 50;private stati
 final int CANCEL_REAL_TIME_BARS = 51;Note: we manually inserted a blank line after numbers 25 to point up the non-
ontiguous nature of the listing, di�ering from that displayed in the sour
es inquestion.6.3.2 Numbering of Messages in EReader.javaAs of API version 9.40, the following Message (also 
alled 'response message') typesare enumerated in EReader.java// in
oming msg id'sstati
 final int TICK_PRICE = 1;stati
 final int TICK_SIZE = 2;stati
 final int ORDER_STATUS = 3;stati
 final int ERR_MSG = 4;stati
 final int OPEN_ORDER = 5;stati
 final int ACCT_VALUE = 6;stati
 final int PORTFOLIO_VALUE = 7;stati
 final int ACCT_UPDATE_TIME = 8;stati
 final int NEXT_VALID_ID = 9;stati
 final int CONTRACT_DATA = 10;stati
 final int EXECUTION_DATA = 11;stati
 final int MARKET_DEPTH = 12;stati
 final int MARKET_DEPTH_L2 = 13;stati
 final int NEWS_BULLETINS = 14;stati
 final int MANAGED_ACCTS = 15;stati
 final int RECEIVE_FA = 16;stati
 final int HISTORICAL_DATA = 17;stati
 final int BOND_CONTRACT_DATA = 18;stati
 final int SCANNER_PARAMETERS = 19;113



stati
 final int SCANNER_DATA = 20;stati
 final int TICK_OPTION_COMPUTATION = 21;stati
 final int TICK_GENERIC = 45;stati
 final int TICK_STRING = 46;stati
 final int TICK_EFP = 47;stati
 final int CURRENT_TIME = 49;stati
 final int REAL_TIME_BARS = 50;Note: we manually inserted a blank line after numbers 12 to point up the non-
ontiguous nature of the listing, di�ering from that displayed in the sour
es inquestion.6.3.3 Numbering of Ti
k Types in Ti
kType.javaInterestingly, we 
an see the ti
k types supported in Ti
kType.java � As of APIversion 9.40, the following Request types are enumerated in Ti
kType.java// 
onstants - ti
k typespubli
 stati
 final int BID_SIZE = 0;publi
 stati
 final int BID = 1;publi
 stati
 final int ASK = 2;publi
 stati
 final int ASK_SIZE = 3;publi
 stati
 final int LAST = 4;publi
 stati
 final int LAST_SIZE = 5;publi
 stati
 final int HIGH = 6;publi
 stati
 final int LOW = 7;publi
 stati
 final int VOLUME = 8;publi
 stati
 final int CLOSE = 9;publi
 stati
 final int BID_OPTION = 10;publi
 stati
 final int ASK_OPTION = 11;publi
 stati
 final int LAST_OPTION = 12;publi
 stati
 final int MODEL_OPTION = 13;publi
 stati
 final int OPEN = 14;publi
 stati
 final int LOW_13_WEEK = 15;publi
 stati
 final int HIGH_13_WEEK = 16;publi
 stati
 final int LOW_26_WEEK = 17;publi
 stati
 final int HIGH_26_WEEK = 18;publi
 stati
 final int LOW_52_WEEK = 19;publi
 stati
 final int HIGH_52_WEEK = 20;publi
 stati
 final int AVG_VOLUME = 21;publi
 stati
 final int OPEN_INTEREST = 22;publi
 stati
 final int OPTION_HISTORICAL_VOL = 23;publi
 stati
 final int OPTION_IMPLIED_VOL = 24;publi
 stati
 final int OPTION_BID_EXCH = 25;114



publi
 stati
 final int OPTION_ASK_EXCH = 26;publi
 stati
 final int OPTION_CALL_OPEN_INTEREST = 27;publi
 stati
 final int OPTION_PUT_OPEN_INTEREST = 28;publi
 stati
 final int OPTION_CALL_VOLUME = 29;publi
 stati
 final int OPTION_PUT_VOLUME = 30;publi
 stati
 final int INDEX_FUTURE_PREMIUM = 31;publi
 stati
 final int BID_EXCH = 32;publi
 stati
 final int ASK_EXCH = 33;publi
 stati
 final int AUCTION_VOLUME = 34;publi
 stati
 final int AUCTION_PRICE = 35;publi
 stati
 final int AUCTION_IMBALANCE = 36;publi
 stati
 final int MARK_PRICE = 37;publi
 stati
 final int BID_EFP_COMPUTATION = 38;publi
 stati
 final int ASK_EFP_COMPUTATION = 39;publi
 stati
 final int LAST_EFP_COMPUTATION = 40;publi
 stati
 final int OPEN_EFP_COMPUTATION = 41;publi
 stati
 final int HIGH_EFP_COMPUTATION = 42;publi
 stati
 final int LOW_EFP_COMPUTATION = 43;publi
 stati
 final int CLOSE_EFP_COMPUTATION = 44;publi
 stati
 final int LAST_TIMESTAMP = 45;publi
 stati
 final int SHORTABLE = 46;6.4 Numbering in rule.
 of the shimWe 
an examine the mapping performed by the shim in the de
oding and en
odingby looking at rule.
 in some 
ases. These examples are pulled from the sour
es on10 Jan 2008, and will vary over time.6.4.1 Numbering of Commands in rule.
Commands are examined with:grep TagName rule.
 | grep 'STV(1,'The output may be sorted, and made more readible by some text transforms:[herrold�
entos-5 sr
℄$ grep TagName rule.
 | grep 'STV(1,' | \sed -e 's/^.*(w, "//' -e 's/
,.*$//' -e 's/").*(1,//' \-e 's/).//' | awk '{print $2"\t"$1}' | sort -n1 help2 ping3 next4 list5 wait 115



6 wake7 quit11 verb12 news13 open14 a

ount14 a

t15 exe
16 info17 wild18 ti
k19 book19 history20 past21 report21 s
an22 ohl
23 read24 load25 bind26 aton
e27 
reate28 modify29 submit30 
an
el31 option[herrold�
entos-5 sr
℄$This way we 
an more easily see the `aliased' 
ommands: a

ount and a

t, andbook and history6.4.2 Numbering of Requests in rule.
Requests are examined with:grep TagName rule.
 | grep 'STV(2,'And again, the output may be sorted, and made more readible by some texttransforms:[herrold�
entos-5 sr
℄$ grep TagName rule.
 | grep 'STV(2,' | \sed -e 's/^.*(w, \"//' -e 's/, x.*$//' \-e 's/".*STV(2,//' | awk {'print $2"\t"$1'} | sort -n1 ReqMktData2 EndMktData3 Pla
eOrder 116



4 Can
elOrder5 OpenOrders6 A

ountData7 Exe
utions8 RequestIds9 ReqConInfo9 ReqSymInfo10 ReqMktBook11 EndMktBook12 ReqBulletin13 EndBulletin14 SetLogLevel15 AutoOpens16 AllOpens17 ManagedA

ts18 FinAdvisor19 Repla
eFa20 HistoryReq21 Exer
iseOpts22 ReqS
anSub23 EndS
anSub24 ReqS
anParms25 EndHistory50 ReqOhl
Sub51 EndOhl
Sub[herrold�
entos-5 sr
℄$Query: we show two message 9 � is this right?6.4.3 Numbering of Messages in rule.
Messages are examined with:Not in rule.
6.4.4 Numbering of Comments in rule.
Comments are examined with:Not in rule.
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Part IIIGuided Tutorial
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We develop a tutorial, working through ea
h implemented 
ommand, to providea usage referen
e.
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Chapter 7A Tour of Tables
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7.1 Tables7.1.1 Why so many tablesThis se
tion will 
ontain more des
riptive material about tablesTBD: the initial bulk table load pro
essTBD: the (few) tables whi
h may be 
leaned of obsolete detail by an end userpro
ess, andTBD: the remaining tables of interest normally only to the shim.TBD: Also adding a ba
kup and restore strategy se
tion is in orderTBD: then a version 
onversion se
tion is needed.TBD: RO repli
ation setup of an RO 
opy for RO operations for s
aling toprovide lo
al data plant servi
es7.1.2 What tables are there anyway?Using the MySQL 
ommand line 
lient (�mysql�), and some basi
 *nix tools, we
an produ
e and inspe
t a 
urrent listing whi
h enumerates all the tables in theshim's database at any time:[herrold�
entos-4 ~℄$ e
ho "show tables ;" | \mysql -u rph_shim -h xps400 rph_testing | pr --
olumns=32007-09-25 14:12 Page 1Tables_in_rph_testing FutDetail Produ
tMapA

ountCode HistoryBar Proto
olAtomTag HistoryTag Rule80ABarSize Institution S
anFilterBool LineItem Se
TypeBoxOptions Lo
alSet Sto
kChi
ago1 Mis
ellany SubRequestComboLeg O
aGroup SubTypeComboSet O
aType SymbolContra
t OptDetail Ti
kConfigCountry OrdType TifTypeCurren
y OrderA
t TriggerDepthLimit OrderFlags UndTypeDupli
ates OrderJournal UnderlyingEx
hange PartialFill VersionExe
Filter PastFilter VolatilityExe
ution Position Wat
hSetsFinAdvisor 124



We re
all that part of the 
hara
terizaton of the shim is as follows:The downstream drives the shim by making 
hanges to the database.The shim 
onsults the database at initial startup, and from time totime thereafter when signaled by brief, simple 
ommands. This 
ombi-nation of database and shim integrate persistent database aware stor-age with the tws. The 
ommand interfa
e also serves as an alternativeto supplement the existing tws gui interfa
es, to permit you to usedownstream programs, whether gui or not, to drive the tws throughits api.[trading-shim home page℄7.1.3 Whi
h tables are safe to alterThe shim as part of its initialization pro
ess, loads and veri�es the 
onsisten
y ofalmost all tables, and 
ertain relations between their 
ontent. These 
onsisten
y
he
ks in
lude:
• That the shim version number, 
ontained in table: Version is 
orre
t for theversion of the shim whi
h is running
• That all foreign key dependen
ies are met
• That all tables from whi
h it reads with uid �elds are started at: 1, andare have sequential members without gaps; this value is used for some indexstru
tures in the shim.The qui
k answer is: almost none of the tables may be 
asually modi�ed,nor re-loaded though manual ad ho
 e�orts, be
ause su
h tinkering may destroy arequired 
onsisten
y or relationship. This is part of the reason that the initial loads
ripts are provided.The tables whi
h may be added to in
lude:
• Lo
alSet
• Wat
hSets
• SubRequestConsidering ea
h table in turn, Lo
alSet is used in initial and later populationof the general shim database with Contra
t ID's of parti
ular lo
al interest, butwhi
h are not in
luded in the referne
e tarball as distributed by the trading-shimdevelopers.Wat
hSets is used to pre-build 
olle
tions of related symbols, to permit easyproje
tion, for example, into the SubRequest table. On
e su
h a proje
tion done,a large number of ti
k (see: 3.24) subs
riptions may be initiated with a single load(see: 3.14) 
ommand. We present an example of this at the di
ussion of the load
ommand. 125



7.1.4 Adding additional tablesIt is also possible, and is not prohibited, to add new tables to the database to theset beyond those in
luded with the referen
e implementation whi
h are in
ludedwith a tarball from the trading-shim site, of 
ourse.The Wat
hSets table is present to permit an end user have a short-handway to note and `remember' se
urity sets of related interest. The shim developersinitially populated it from resear
hing 
ommon index 
omponent members.Be
ause this information 
hanges over time, sometimes suddenly (thinks of the
ompany underneath `T' over time - AT&T, Lu
ent, SBC in re
ent years; andthe sudden disappearan
e of `ENR' - Enron), the members for a given Wat
h-Sets.tag, that table falls out of date, and is a maintenan
e burden to some degree.mysql> des
ribe Wat
hSets ;+----------+------------------+------+-----+---------+----------------+| Field | Type | Null | Key | Default | Extra |+----------+------------------+------+-----+---------+----------------+| uid | int(10) unsigned | NO | PRI | NULL | auto_in
rement || tag | 
har(1) | NO | | | || sub_type | 
har(4) | NO | MUL | | || se
_type | 
har(4) | NO | MUL | | || ex
h | 
har(9) | NO | MUL | | || name | 
har(12) | NO | | | || 
onfig | int(10) unsigned | NO | | | || detail | int(10) unsigned | NO | | | |+----------+------------------+------+-----+---------+----------------+8 rows in set (0.00 se
)mysql> sele
t tag, 
ount(tag) from Wat
hSets group by tagorder by tag ;+-----+------------+| tag | 
ount(tag) |+-----+------------+| a | 1 || b | 1 || d | 19 || f | 2 || g | 1 || h | 2 || i | 94 || j | 3 || m | 1 || n | 3 || p | 15 || q | 162 || t | 2 | 126



| Y | 5 |+-----+------------+14 rows in set (0.00 se
)The reason one might wish to do so to add a new table, would be to supporta new fa
ility for external (what we 
all: `downstream') 
ode to frame or presentresults queries in a more human understandable fashion. As our example, we 
anadd a table to de
ode the Wat
hSets.tag index values into human meaningfulnames.7.1.5 The initial database load pro
essFirst we will go through the sequen
e of relations from lower level tables towardthe Contra
t table in a rapid overview; then we will retra
e through des
riptionsof sele
ted tables, and elaborate on �elds.The s
ripts, database stru
ture des
riptions, and default table load values whi
hship with every shim tarball are in the ./sql/ subdire
tory.Many of the shim 
ommands require a Contra
t ID value, whi
h is a shorthandfor the Contra
t.uid for a spe
i�
 row. That row 
an be tra
ed ba
k to 
har-a
teristi
s of a given se
urity, as its se
urity type (to Se
Type), its ti
ker symbol(to Symbol), the ex
hange whi
h is its `home', but whi
h may or may not bethe preferred venue at whi
h to trade it whi
h we 
all its `route' (two uses for theEx
hange). Futures add expiration dates (through FutDetail), and Optionsput and 
all, and strike pri
es (through OptDetail).We initially build this information up progressively in the s
ripted databaseload pro
ess.A manual maintenan
e pro
essGoing forward, one 
an add to various tables in an ad ho
 fashion, or by populatingthe generation tables. The 
lear downside to `one o�' additions is that one has toform all the MySQL INSERT statements a

urately, and in a fashion whi
h respe
ts`foreign key' 
onstraints, but with the ta
ti
al upside that one does not a deepunderstanding of the full database to make alterations in a lo
al fork, and mostoften, in a `testing' database whi
h gets re
reated from time to time.A more automated maintenan
e pro
essOn
e experimentation is over, one 
an add new `tuples' (as we think of them) tothe generation driver tables, and run the 
reation s
ripts, and be done.... Well not 
ompletely done. Some data related to transa
tions like orders andexe
utions, and retrieved history would be lost absent an additonal e�ort to useMySQL's tools to mysqldump and then to restore some tables. If the underlyings
hema of the database has 
hanged, or if numbering of, say, Contra
t.uid has
hanged [whi
h is unfortunately a 
ommon 
ase when symbols have been added tothrough the �rst mentioned ad ho
 manner℄,127



7.1.6 Ea
h starts with the initial database load pro
essFIXME: more text1. Curren
y2. Mis
ellany3. Sto
kare used by the load s
ripts to generate:UnderlyingThis is 
ombined with the: Produ
tMap by the load s
ripts to generate:SymbolAs there are many rows whi
h are not immediately interesting, the load s
riptsagain use another map: Lo
alSet to generate:Contra
tThe Contra
t ID is the primary value used to spe
ify a Contra
t in 
on
ise andexa
t form to most 
ommands.Bill has noted in an email to the mailing list:In brief, the preferred way to add a new 
ontra
t to the Contra
ttable is to add an entry to the Lo
alSet[,℄ load �le mod/Lo
alSet.sql,add supporting entries as needed to primary and intermediate load�les used to populate Symbol, and then re
reate the database.In the worst 
ase, for a new Underlying not yet appearing in thedatabase, you will have to add to one of Curren
y, Mis
ellany,or Sto
k, then, if deriving from that, to Produ
tMap, and in any
ase, add to Lo
alSet.
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Chapter 8Working with the database
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8.1 The shim database and Contra
t IDsThe shim is a 
ommand-line and dbms 
ontrolled interfa
e; as su
h, we 
learly needto 
onsider how to work properly and with fa
ility, with its database, as well aswith its 
ommands.We will go through some sample exer
ises. We pursue at least a 
ouple ofobje
tives in the 
ontext of the shim and using the database of the shim. Theexer
ises will build on one after the other.We start with some simple database 
ommand line operations. These are askingquestions about the database with the MySQL SELECT query, and performinginsertion transa
tions with the MySQL INSERT 
ommand.Then we will re-visit SELECT and show a more 
on
ise form with the MySQLLEFT JOIN 
lause. Through these exer
ises, note that we use the more formaltable_name.field quali�ed form of spe
ifying a mat
h argument in the WHEREand ORDER BY 
lauses.To make the exer
ise `real', we look at some early tasks we are interested inunderstanding in
lude:
• how to interpret values (and parti
ularly errors) seen in the logs,
• how to map from a Contra
t ID ba
k into the underlying Symbol, and
• how to extend the Contra
t (and FutDetail) tables.In 
oming to this example, we assume the availability of the sample s
ripts inthe shim 070802 release, whi
h is present in the FTP atti
. This was a 
urrentversion at the time this was written, and we have 
reated our examples with thesample make test test s
ripts in the ./bin/ dire
tory.Almost all of the uid values as used by with the shim are arbitrary numbers,representing their sequen
e of insertion into their owning table. The parti
ularContra
t.uid we will fo
us on is with value: 178 used by the book and info
ommands in the sample s
ript versions referen
ed above.8.1.1 Looking up an underlying Symbol from the 
id -step by stepThe parti
ular use 
ase we are interested in arises from this message series in theshim's output logging:Aug 2 16:36:01 
entos-4 : 6961|59761| 8864983|2|18| 0|book add 15 3;|Aug 2 16:36:01 
entos-4 : 6961|59761| 8865466|2|18| 0|book add 178 7;|Aug 2 16:36:01 
entos-4 : 6961|59761| 8865496|3|10| 3|6|15|3|Aug 2 16:36:02 
entos-4 : 6961|59761| 8885571|3|10| 3130



|7|178|7|Aug 2 16:36:02 
entos-4 : 6961|59762| 9001771|3| 4| 2| 178| 200|No se
urity definition has been found forthe request|Aug 2 16:36:02 
entos-4 : 6961|59762| 9276599|3|12| 1| 15| 0|0|1| 63.81| 72|bid|insert|STK.SMART.AIG.That message about �No se
urity de�nition ...� should not be o

urring. Itindi
ates that the TWS has 
on
luded, after 
onsulting its upstream state, thatthere is a problem with a 
ontra
t ID proposed by the shim.We 
an see that some sort of testing in the s
ripts referen
es a value: 178 andas indi
ated, this is 
ausing the TWS to return a `No se
urity de�nition' message.Using grep against the sample s
ripts, we see the o

uran
e of that 178[herrold�
entos-4 shim℄$ 
d shim_070802[herrold�
entos-4 shim_070802℄$ 
d bin[herrold�
entos-4 bin℄$ grep 178 *in
ludes: hit_shim 'get 
ontra
t info' 'info 178 all;'in
ludes: hit_shim 'YM market depth' 'book add 178 7;'in
ludes: hit_shim 'no market depth' 'book del 178 1;'in
ludes.orig: hit_shim 'get 
ontra
t info' 'info 178 all;'in
ludes.orig: hit_shim 'YM market depth' 'book add 178 7;'in
ludes.orig: hit_shim 'no market depth' 'book del 178 1;'shell:info 178 all;unsafe: # hit_shim 'get 
ontra
t info' 'info 178 all;'[herrold�
entos-4 bin℄$How 
an we �x this? We need to tra
k down what underlying Symbol (a
tuallythe parti
ular tradable se
urity it represents) is pointed to by Contra
t.uidvalue: 178, and determine what the 
orre
t value to use is.It is helpful to determine what the underlying se
urity is. We do 
an do thisstep by step with the mysql Unix 
ommand line MySQL 
lient, as follows:[herrold�
entos-4 ~℄$ mysql -u rph_shim -h xps400 rph_testingwhi
h gets a 
ommand prompt, under MySQL a

ount: rph_shim on Unix host:xps400 using database: rph_testing. These values are di�erent from the values inthe release s
ript themselves, and indeed we use slightly di�erent keying internally.(Bill uses one set of keying, and Russ, another, so that ea
h developer 
an usea 
ommon MySQL server, simultaneously servi
ing di�erent databases, to avoidinadvertently 
hanging the other's database 
ontents.)mysql> sele
t * from Contra
t where Contra
t.uid = '178';+-----+------+-------+------+-----+| uid | sid | route | unit | tag |+-----+------+-------+------+-----+| 178 | 5490 | 18 | 1 | 6 |+-----+------+-------+------+-----+131



And then we just work a
ross, de
oding ba
k up the database hierar
hy tree ofuid pointers through the 
orresponding appli
able tables.mysql> sele
t * from Symbol where Symbol.uid = '5490';+------+-----+------+------+----------------------+-------+| uid | tid | ex
h | name | des
 | 
onid |+------+-----+------+------+----------------------+-------+| 5490 | 3 | 6 | YM | DJ IND AVG MINI | NULL |+------+-----+------+------+----------------------+-------+We determine the Ex
hange it trades on from Ex
hange.uid = '18'; This isthe Contra
t.route value. IB uses the virtual ex
hange: SMART for tradeswhi
h it may 
ross (i.e., `route to') itself. We trun
ate the Ex
hange.produ
tsentry as the details are not germaine here.mysql> sele
t * from Ex
hange where Ex
hange.uid = '18';+-----+-------+------+-----------------+---------------| uid | name | 
ode | des
 | produ
ts+-----+-------+------+-----------------+---------------| 18 | SMART | US | IB SmartRouting | STK,OPT,FUT,IND, ...+-----+-------+------+-----------------+---------------We 
an examine the `home' Ex
hange at whi
h a Contra
t is listed withEx
hange.uid = '6'. This is the more 
ommon expe
tation as to an Ex
hange,but IB, as noted above, interje
ts a potential `route' for a transa
tion to o

urthrough lo
al transa
tion 
rossing at the SMART ex
hange.mysql> sele
t * from Ex
hange where Ex
hange.uid = '6';+-----+-------+------+-----------------+----------+| uid | name | 
ode | des
 | produ
ts |+-----+-------+------+-----------------+----------+| 6 | ECBOT | US | Ele
troni
 CBOT | FUT,FOP |+-----+-------+------+-----------------+----------+The Contra
t.unit �eld was initially uninteresting to us (it refers to the 
ur-ren
y unit of a Conta
t) as we have USD denominated a

ounts, studied only USDdenominated Contra
ts, and pur
hased only the market datastreams supportingthose Contra
t. A

ordingly, on the prin
ipal of developing while doing 
ontinuoustesting, we had populated our entries with Conta
ts we 
ould test, whi
h Contratstrade in that 
urren
y. Later as we pi
ked up an interested 
ontinental tester,seeking symbols traded on EuroStoxx, we added in a few EUR (Contra
t.unit)denominated Contra
ts. Still being `test driven' in doing development, we enabledthe relevant market and trading rights on one of our IB a

ounts, and drilled inthe DAX and friends, with a little testing.132



mysql> sele
t * from Curren
y where Curren
y.uid = '1';+-----+------+---------+-------+------------+| uid | 
ode | 
ountry | floor | plural |+-----+------+---------+-------+------------+| 1 | USD | US | 9 | US Dollars |+-----+------+---------+-------+------------+And now for that mysterious Conta
t.tag �eld:We 
ons
iously defered examining the Se
urity Type, whi
h is the only `detail'we needed to extra
t via the Symbol table until this point in our examination.We determine the Type of Se
urity it is, from Symbol.tid = '3' whi
h tells us:mysql> sele
t * from Se
Type where Se
Type.uid = '3';+-----+------+------+--------+| uid | type | text | des
 |+-----+------+------+--------+| 3 | FUT | FUT | future |+-----+------+------+--------+A brief aside as to 
ommand line database operations:We happen to know we are dealing with a FUTure here, but it is useful to be ableto de
ode at the 
ommand line, the Se
Type. or indeed the `tuple' to whi
h agiven Contra
t ID refers.$ e
ho "sele
t Se
Type.type from Contra
t \left join Symbol on Contra
t.sid = Symbol.uid \left join Se
Type on Symbol.tid = Se
Type.uid \where Contra
t.uid = '178' " | \mysql -s -s -r -u rph_shim -h xps400 rph_testingFUT$ We 
an determine the nimber of rows in the Contra
t as well:$ e
ho "sele
t 
ount(uid) from Contra
t" | \mysql -s -s -r -u rph_shim -h xps400 rph_testing205$ For the latter 
ase, we wrote a small s
ript, FIXME - to the appendix - refde-
odeCID.sh de
odeCID.sh, to simplify typing, and to permit 
haining pro
essestogether. 133



$ for i in `eq 1 205` ; do ./de
odeCID.sh $i ; done1 CASH.IDEALPRO.USD2 CASH.IDEALPRO.AUD3 CASH.IDEALPRO.CAD...203 FUT.SMART.GBL.200712204 FUT.SMART.GBM.200712205 FUT.SMART.GBS.200712$whi
h s
ript enumerates the entire set of `tuples' in the Contra
t table.Completing the look-upAnd be
ause we know Se
Type.type = 'FUT', whi
h is a future, we know to useFutDetail for our lookup of the last �eld in the Contra
t table, that of theContra
t.tag. We now have the 
ontext (telling us to refer to the values in theFutDetail table) to give that tag meaning for the Contra
t.tag = '6':mysql> sele
t * from FutDetail where FutDetail.uid = '6';+-----+--------+------------+| uid | expiry | multiplier |+-----+--------+------------+| 6 | 200706 | 1 |+-----+--------+------------+The question be
omes: Is there a 
urrent Contra
t already present, theContra
t.uid value of whi
h we 
an use in the testing s
ripts?That is, is there enough information already in the database to permit us to rollthe 
ontra
t to a new front month? The next front month would end in September2007. Let's look:mysql> sele
t * from FutDetail where FutDetail.expiry = '200709';+-----+--------+------------+| uid | expiry | multiplier |+-----+--------+------------+| 7 | 200709 | 1 |+-----+--------+------------+Putting the Symbol and the expiration tag together, we see that it is therealready.mysql> sele
t * from Contra
t where Contra
t.sid = '5490'and Contra
t.tag = '7';+-----+------+-------+------+-----+| uid | sid | route | unit | tag |134



+-----+------+-------+------+-----+| 179 | 5490 | 18 | 1 | 7 |+-----+------+-------+------+-----+Looking ahead, we 
an repeat the pro
ess for the next Expiration, in De
ember2007. On
e we know the Contra
t.tag, we 
an also test if that 
ontra
t is inthe database yet:mysql> sele
t * from FutDetail where FutDetail.expiry = '200712';+-----+--------+------------+| uid | expiry | multiplier |+-----+--------+------------+| 8 | 200712 | 1 |+-----+--------+------------+mysql> sele
t * from Contra
t where Contra
t.sid = '5490'and Contra
t.tag = '8';+-----+------+-------+------+-----+| uid | sid | route | unit | tag |+-----+------+-------+------+-----+| 180 | 5490 | 18 | 1 | 8 |+-----+------+-------+------+-----+Please note that although the entries in the FutDetail table presently are insequential order for YM expiration months, this is just an artifa
t of how that tablewas initially populated. With MySQL and most databases, the row order positionof a given detail line is not material, nor guaranteed. Do not design 
ode whi
hrelies on any seemingly `natural' seqential ordering relation persisting over time, astables almost 
ertainly be
ome disordered as time passes, and maintenan
e o

urs.8.1.2 Looking up a underlying Symbol from the 
id -with LEFT JOINThe MySQL LEFT JOIN 
lause 
onstru
t with SELECT permits a mu
h more 
on-
ise statement of the information we seek from that single Contra
t.uid. We usewhite spa
e and alignment to make it easier to see the 
larity of expression whi
hLEFT JOIN 
onfers.mysql> sele
t Contra
t.sid, Se
Type.type, Ex
hange.name,Symbol.name, FutDetail.expiry from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidleft join FutDetail on Contra
t.tag = FutDetail.uidwhere Contra
t.uid ='178';135



+------+------+-------+------+--------+| sid | type | name | name | expiry |+------+------+-------+------+--------+| 5490 | FUT | SMART | YM | 200706 |+------+------+-------+------+--------+Note: As a qui
k side note as to argument order in MySQL LEFT JOIN mat
h-ing: There is no sensitivity as to the right and left hand side of a mat
h 
lause �that is:left join FutDetail on Contra
t.tag = FutDetail.uidwill produ
e the same result as:left join FutDetail on FutDetail.uid = Contra
t.tagand so forth. As a matter of building up the queries, it is visually simpler to keepall the .uid mat
h parts to the right, but we may from time to time inadvertentlyswap the sequen
e, be
ause argument order is not material.Let's 
on�rm that look-up with the de
oding s
ript:$ ./de
odeCID.sh 178178 FUT.SMART.YM.200706$ This example was from some foreknowledge � Re
all from our previous examplethat we were looking at a Future, and so we added the 
lause:left join FutDetail on Contra
t.tag = FutDetail.uidSto
k LookupThe Sto
k 
ase is simpler:mysql> sele
t Contra
t.sid, Se
Type.type, Ex
hange.name,Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Contra
t.uid = '15';+------+------+-------+------+| sid | type | name | name |+------+------+-------+------+| 2850 | STK | SMART | AIG |+------+------+-------+------+In the 
ase of a Sto
k, we were able to omit two parts � the FutDetail.expiryand the left join FutDetail on Contra
t.tag = FutDetail.uid parts, as a sto
k is per-petual, or a least has no stated expiration.136



Index symbol LookupThe Index (Se
Type.type: IND) 
ase is similar. Let's dig out a 
ommon one,walking the other way, from Symbol to Contra
t, and then ba
k to show theLEFT JOIN's power:mysql> sele
t * from Symbol where Symbol.name like 'TICK%';+-----+-----+------+-----------+-------------------+-------+| uid | tid | ex
h | name | des
 | 
onid |+-----+-----+------+-----------+-------------------+-------+| 12 | 4 | 2 | TICK-NYSE | ADVANCE - DECLINE | NULL |+-----+-----+------+-----------+-------------------+-------+mysql> sele
t * from Contra
t where Contra
t.sid = '12';+-----+-----+-------+------+-----+| uid | sid | route | unit | tag |+-----+-----+-------+------+-----+| 172 | 12 | 18 | 1 | 0 |+-----+-----+-------+------+-----+So we suspe
t Contra
t.uid = 172 is our 
andidate. Let's verify that.mysql> sele
t Contra
t.sid, Se
Type.type, Ex
hange.name,Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Contra
t.uid = '172';+-----+------+-------+-----------+| sid | type | name | name |+-----+------+-------+-----------+| 12 | IND | SMART | TICK-NYSE |+-----+------+-------+-----------+Curren
y LookupAnd Curren
ies (
alled forex, for `Foreign Ex
hange'; in the IB TWS GUI, Se
-Type.type: CASH) � now that we know the te
hnique:mysql> sele
t * from Symbol where Symbol.name like 'GBP%';+------+-----+------+------+-------------------+-------+| uid | tid | ex
h | name | des
 | 
onid |+------+-----+------+------+-------------------+-------+| 6 | 6 | 9 | GBP | GB Pounds | NULL || 3544 | 1 | 2 | GBP | GABLES RESIDENTIA | NULL || 5541 | 3 | 5 | GBP | GB Pounds | NULL |137



| 5554 | 2 | 5 | GBP | GB Pounds | NULL |+------+-----+------+------+-------------------+-------+4 rows in set (0.01 se
)(Note here: that the % 
hara
ter is a wild
ard mat
h indi
ator in MySQL, andis 
ommonly used in a MySQL LIKE 
lause.)mysql> sele
t * from Contra
t where Contra
t.sid = '6';+-----+-----+-------+------+-----+| uid | sid | route | unit | tag |+-----+-----+-------+------+-----+| 6 | 6 | 9 | 1 | 0 |+-----+-----+-------+------+-----+mysql> sele
t Contra
t.sid, Se
Type.type, Ex
hange.name,Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Contra
t.uid = '6';+-----+------+----------+------+| sid | type | name | name |+-----+------+----------+------+| 6 | CASH | IDEALPRO | GBP |+-----+------+----------+------+And as expe
ted, one 
an �nd:CASH.IDEALPRO.GBPIDEALPRO is IB's in house foreign ex
hange 
rossing fa
ility.Remainder 
ase LookupNote: As of August 2007 we have not developed with tests for some se
urity types.Indeed, we do not even know for a 
ertainty that there is, or is not a way forsome to be a

essed through the API, as it is perfe
tly possible (indeed, from theGUI 
lient, it seems likely) that there are non-publi
 interfa
es to the upstream for
ertain parameters.Parti
ularly, 
onsider the full list of se
urity types:mysql> sele
t * from Se
Type ;+-----+------+------+-------------------+| uid | type | text | des
 |+-----+------+------+-------------------+| 1 | STK | STK | sto
k |138



| 2 | OPT | OPT | option || 3 | FUT | FUT | future || 4 | IND | IND | index || 5 | FOP | FOP | option on future || 6 | CASH | CASH | 
ash (ideal FX) || 7 | BOND | BOND | bond || 8 | BAG | BAG | 
ombination order |+-----+------+------+-------------------+For future options (Se
Type.type: FOP), future spreads (a type we omitfrom the Se
Type table), options(Se
Type.type: OPT), warrants (a type weomit from the Se
Type table), or bonds (Se
Type.type: BOND), as the spe
i-�
ation is more 
omplex, and these are not something our resear
h needs presentlyen
ompass. Neither have we explored the 
ombination order (Se
Type.type:BAG) to any material extent re
ently.If we pi
k up a 
ommitted tester or two for these se
urity types, we are 
ertainlywilling to dis
uss adding this to our development.8.1.3 Looking up a Contra
t.uid with LEFT JOINWith our new knowledge about the power of the LEFT JOIN 
lause, it be
omesstraightforward to look up the Contra
t.uid (in shorthand, a 
id) to use forvarious se
urity types:1. Curren
y Lookup - LEFT JOINA Curren
y (here: CASH.IDEALPRO.AUD):mysql> sele
t Contra
t.uid, Contra
t.sid, Se
Type.type,Ex
hange.name, Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Se
Type.type = 'CASH' andEx
hange.name = 'IDEALPRO' andSymbol.name = 'AUD' ;+-----+-----+------+----------+------+| uid | sid | type | name | name |+-----+-----+------+----------+------+| 2 | 2 | CASH | IDEALPRO | AUD |+-----+-----+------+----------+------+139



2. Sto
k Lookup - LEFT JOINA Sto
k (here: STK.SMART.IBM):mysql> sele
t Contra
t.uid, Contra
t.sid, Se
Type.type,Ex
hange.name, Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Se
Type.type = 'STK' andEx
hange.name = 'SMART' andSymbol.name = 'IBM';+-----+------+------+-------+------+| uid | sid | type | name | name |+-----+------+------+-------+------+| 84 | 3718 | STK | SMART | IBM |+-----+------+------+-------+------+3. Index symbol Lookup - LEFT JOINAn Index symbol (here: IND.SMART.TRIN-NYSE):mysql> sele
t Contra
t.uid, Contra
t.sid, Se
Type.type,Ex
hange.name, Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Se
Type.type = 'IND' andEx
hange.name = 'SMART' andSymbol.name = 'TRIN-NYSE';+-----+-----+------+-------+-----------+| uid | sid | type | name | name |+-----+-----+------+-------+-----------+| 171 | 11 | IND | SMART | TRIN-NYSE |+-----+-----+------+-------+-----------+4. Future Lookup - LEFT JOIN... and �nally, a Future (here: FUT.SMART.YM.200703):mysql> sele
t Contra
t.uid, Contra
t.sid, Se
Type.type, Ex
hange.name,Symbol.name, FutDetail.expiry from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uid140



left join Ex
hange on Contra
t.route = Ex
hange.uidleft join FutDetail on Contra
t.tag = FutDetail.uidwhere Se
Type.type = 'FUT' andEx
hange.name = 'SMART' andSymbol.name = 'YM' andFutDetail.expiry = '200703' ;+-----+------+------+-------+------+--------+| uid | sid | type | name | name | expiry |+-----+------+------+-------+------+--------+| 177 | 5490 | FUT | SMART | YM | 200703 |+-----+------+------+-------+------+--------+8.1.4 Adding a new underlying Symbol to the Con-tra
t tableAs a hypotheti
al (this example being based on the tarball of 2 August 2007 [`shim-070802.tgz'℄), and knowing that Expiration dates will 
ontinue to roll with thepassage of time, say a 
ouple of years had passed and we need to handle the new`front month' Mar
h 2009 expiration for FUT.ECBOT.YM. This instantiation of these
urity with a new expiration month is treated as a new Contra
t to trade atIB, and so 
alls for addition of a new Contra
t in the database as well.mysql> sele
t * from FutDetail where FutDetail.expiry = '200903';Empty set (0.00 se
)Whi
h is saying that it is not yet a known front month.Let's see what we do have then:mysql> sele
t * from FutDetail order by FutDetail.expiry ;+-----+--------+------------+| uid | expiry | multiplier |+-----+--------+------------+| 1 | 200603 | 1 || 2 | 200606 | 1 || 3 | 200609 | 1 || 4 | 200612 | 1 || 5 | 200703 | 1 || 6 | 200706 | 1 || 7 | 200709 | 1 || 8 | 200712 | 1 || 9 | 200803 | 1 || 10 | 200806 | 1 || 11 | 200809 | 1 || 12 | 200812 | 1 |+-----+--------+------------+ 141



NOTE: This next pro
ess, of adding information to the database, is most safelydone when the shim is stopped. The shim 
an a

omodate `live additions' to mostof its database tables, and 
an gain awareness of them with the load; 
ommand. Itis safer to not get into the habit of doing additions on a live 
opy, sin
e one mightforget to send the load;, and be
ome mysti�ed as to why something is not workingas one expe
ts.As a matter of database maintenan
e, on
e orders are pending or �lled againsta given Contra
t.uid, or any subordinate table pointed to by it, su
h as , here,FutDetail.uid, any rows present must be retained until all subordinate 'foreignkeys' pointing at it, through the Contra
t table are purged. This is be
ause ea
hsubordinate key entry of `foreign key' table members in the 
hain must be presentto ensure a 
omplete and 
onsistent database exists for the shim.This is in turn required due to the relian
e of the shim, in its C++ 
ode uponboth strong 'foreign key' enfor
ement, and also on the shim's need for numeri
ally
ontiguous uid entries in some tables.MySQL per userid a

ount rightsAdditionally, as a matter of data se
urity, we have a 
han
e here to show thatsome userid a

ounts run with lesser privileges than others. Re
all that we loggedin thus:[herrold�
entos-4 ~℄$ mysql -u rph_shim -h xps400 rph_testingLet's try an INSERT while 
onne
ted in the rph_shim userid:mysql> insert into FutDetail set expiry = '200903', multiplier = '1';ERROR 1142 (42000): INSERT 
ommand denied to user'rph_shim'�'
entos-4.first.lan' for table 'FutDetail'This denial is good, for it shows that our intentionally low privilege user 
annotinadvertently damage some needed integrity of the database. In the referen
e 
lient,the user 
ode is used for su
h operations needing broader rights. We log out, andthen ba
k in with the new userid bearing the needed permissions.[herrold�
entos-4 ~℄$ mysql -u rph_
ode -h xps400 rph_testingand repeat the attempted INSERT.mysql> insert into FutDetail set expiry = '200903', multiplier = '1';Query OK, 1 row affe
ted (0.01 se
)mysql> sele
t * from FutDetail where FutDetail.expiry = '200903';+-----+--------+------------+| uid | expiry | multiplier |+-----+--------+------------+| 13 | 200903 | 1 |+-----+--------+------------+ 142



Re
all that from the table de�nition, that FutDetail.uid entries are assignedsequentially and 
ontiguously by the database engine. As a general rule, all uidvalues are sequentially and 
ontiguously assigned by the database server ba
kend,and all so assigned are in turn expe
ted by the shim to be in that form.The database engine would have prevented a 'malformed':[�no 'foreign key' yet existed �℄line with the value: 13 in the Contra
t.tag �eld. Let's 
on�rm this:mysql> sele
t * from Contra
t where Contra
t.tag = '13';Empty set (0.00 se
)Extending the Contra
t table - part 1Re
all where we are: We have all information we need from a prior FUT.SMART.YMto know the Symbol (Contra
t.sid: 5490), Ex
hange route (Contra
t.route: 18), andunit (Contra
t.unit: 1) and will hard 
ode it. This is a less portible than someother approa
hes, but will su�
e for our �rst example involving adding to theContra
t table.Re
all that we are in the 
ode referen
e user a

ount, as we are doing anINSERT:mysql> insert into Contra
t set sid = '5490', route = '18',unit = '1', tag = '13';Query OK, 1 row affe
ted (0.01 se
)And then ba
k swit
hing into the unprivileged user, under the familiar datase
urity prin
iple of only using the `least privilege' required for an operation:mysql> sele
t * from Contra
t where Contra
t.tag = '13';+-----+------+-------+------+-----+| uid | sid | route | unit | tag |+-----+------+-------+------+-----+| 185 | 5490 | 18 | 1 | 13 |+-----+------+-------+------+-----+mysql> sele
t * from Contra
t;+-----+------+-------+------+-----+| uid | sid | route | unit | tag |+-----+------+-------+------+-----+| 1 | 1 | 9 | 1 | 0 |...| 183 | 5490 | 18 | 1 | 11 || 184 | 5490 | 18 | 1 | 12 || 185 | 5490 | 18 | 1 | 13 |+-----+------+-------+------+-----+143



And now we 
an refer to a Contra
t.uid of 185 in transa
tions as the short-hand for: FUT.ECBOT.YM expiration 200903A similar, but a simpler, analysis applies to Sto
ks and so forth, and the pro
essto add new Symbols, and then
e Contra
ts. Obviously the database has `foreignkey' 
onstraints whi
h must be honored, and so the database adminstrator needsto observe some 
are as to unloading and renumbering, or more 
omplexly, mergingin 
hanges between the upstream referen
e database and the lo
al working 
opy.This is out of s
ope here, but we highlight the matter for lo
al 
ase analysis.8.1.5 Fixing the make testAnd of 
ourse the impetus for this dis
ussion was to �x the broken make test, whi
has it turned out, was referring to a stale 
ontra
t. We needed to 
hange the 178 to179 in a 
ouple s
ripts.We will use the Unix sed 
ommand for this purpose, as it is designed to doqui
k in-pla
e edits without the overhead of opening a full blown edit 
lient.Determine the �les to edit with grep:[herrold�
entos-4 shim℄$ 
d shim_070802[herrold�
entos-4 shim_070802℄$ 
d bin[herrold�
entos-4 bin℄$ grep 178 *in
ludes: hit_shim 'get 
ontra
t info' 'info 178 all;'in
ludes: hit_shim 'YM market depth' 'book add 178 7;'in
ludes: hit_shim 'no market depth' 'book del 178 1;'in
ludes.orig: hit_shim 'get 
ontra
t info' 'info 178 all;'in
ludes.orig: hit_shim 'YM market depth' 'book add 178 7;'in
ludes.orig: hit_shim 'no market depth' 'book del 178 1;'shell:info 178 all;unsafe: # hit_shim 'get 
ontra
t info' 'info 178 all;'Do the edits with a modern implementation of sed [we expe
t the `-i' option tobe present here, and it seems that Apple's OS/X 10.4 X
ode development environ-ment does not have su
h℄:[herrold�
entos-4 bin℄$ sed -i -e 's/178/179/' in
ludes[herrold�
entos-4 bin℄$ sed -i -e 's/178/179/' shell[herrold�
entos-4 bin℄$ sed -i -e 's/178/179/' unsafeVerify that the edits are done (note that some �les already had 179 in them somore lines show up the se
ond time we look with grep).144



[herrold�
entos-4 bin℄$ grep 179 *in
ludes: hit_shim 'get 
ontra
t info' 'info 179 all;'in
ludes: hit_shim 'YM market depth' 'book add 179 7;'in
ludes: hit_shim 'no market depth' 'book del 179 1;'in
ludes: hit_shim 'YM history query' 'past add 179 11;'# 4:5; 5:6; 6:8; 7:11; 8:13; 9:16in
ludes.orig: hit_shim 'YM history query' 'past add 179 11;'# 4:5; 5:6; 6:8; 7:11; 8:13; 9:16periodi
: hit_shim '' 'past add 179 11;'; sleep30shell:info 179 all;unsafe: # hit_shim 'get 
ontra
t info' 'info 179 all;'[herrold�
entos-4 bin℄$[herrold�
entos-4 bin℄$ 
d ..And rerun the test:[herrold�
entos-4 shim_070802℄$ make testWe show the whole test log sequen
e here:Aug 3 14:08:08 
entos-4 : 21927|50887| 2592233|4|100| 5|# |4|100|5|****************|Aug 3 14:08:08 
entos-4 : 21927|50887| 2592240|4|100| 5|# |4|100|5|0.31|999999|data|Aug 3 14:08:08 
entos-4 : 21927|50887| 2592244|4|100| 5|# |4|100|5|****************|Aug 3 14:08:08 
entos-4 : 21927|50887| 2592284|3| 9| 1|1|Aug 3 14:08:08 
entos-4 : 21927|50888| 2836686|3| 4| 2| -1|2104|Market data farm 
onne
tion is OK:usfuture|Aug 3 14:08:08 
entos-4 : 21927|50888| 2836705|3| 4| 2| -1|2104|Market data farm 
onne
tion is OK:usfarm|Aug 3 14:08:08 
entos-4 : 21927|50888| 2836740|2|11| 0|verb Detail;|Aug 3 14:08:08 
entos-4 : 21927|50888| 2856466|3|14| 1|5|Aug 3 14:08:09 
entos-4 : 21927|50889| 3826240|2|19| 0|past add 179 11;|Aug 3 14:08:09 
entos-4 : 21927|50889| 3846936|3|20| 3|1|179|11|Aug 3 14:08:09 
entos-4 : 21927|50889| 4582936|3| 4| 2| -1|2106|HMDS data farm 
onne
tion is OK:ushmds2a|Aug 3 14:08:09 
entos-4 : 21927|50889| 4588531|3| 4| 2| 179| 165|Histori
al Market Data Servi
e querymessage:HMDS server 
onne
tion was su

essful.|Aug 3 14:08:11 
entos-4 : 21927|50890| 4830434|3|17| 3| 179|7|Aug 3 14:08:11 
entos-4 : 21927|50890| 4830300|3| 1| 1|20070803 14:07:40|13487.0|13487.0|13487.0|13487.0| 8|13487.0|false|FUT.SMART.YM.145



Aug 3 14:08:11 
entos-4 : 21927|50890| 4830322|3| 1| 1|20070803 14:07:45|13486.0|13490.0|13486.0|13489.0| 44|13488.0|false|FUT.SMART.YM.Aug 3 14:08:11 
entos-4 : 21927|50890| 4830343|3| 1| 1|20070803 14:07:50|13489.0|13489.0|13486.0|13486.0| 19|13488.0|false|FUT.SMART.YM.Aug 3 14:08:11 
entos-4 : 21927|50890| 4830364|3| 1| 1|20070803 14:07:55|13485.0|13486.0|13485.0|13485.0| 22|13485.0|false|FUT.SMART.YM.Aug 3 14:08:11 
entos-4 : 21927|50890| 4830384|3| 1| 1|20070803 14:08:00|13486.0|13486.0|13484.0|13484.0| 9|13485.0|false|FUT.SMART.YM.Aug 3 14:08:11 
entos-4 : 21927|50890| 4830405|3| 1| 1|20070803 14:08:05|13484.0|13484.0|13480.0|13481.0| 151|13482.0|false|FUT.SMART.YM.Aug 3 14:08:11 
entos-4 : 21927|50890| 4830426|3| 1| 1|20070803 14:08:08|13481.0|13481.0|13478.0|13478.0| 34|13479.0|false|FUT.SMART.YM.Aug 3 14:08:11 
entos-4 : 21927|50890| 4833784|4|100| 5|# |4|100|5|event: history insert|(179, 2, 20070803 14:07:40 -- 20070803 14:08:08)|Aug 3 14:08:13 
entos-4 : 21927|50893| 7818519|2|12| 0|news on all;|Aug 3 14:08:13 
entos-4 : 21927|50893| 7818659|2|12| 0|news off all;|Aug 3 14:08:13 
entos-4 : 21927|50893| 7818676|3|12| 1|all|Aug 3 14:08:13 
entos-4 : 21927|50893| 7818811|2|14| 0|a

t on;|Aug 3 14:08:13 
entos-4 : 21927|50893| 7818994|2|15| 0|info 15 new;|Aug 3 14:08:13 
entos-4 : 21927|50893| 7819101|2|15| 0|info 178 all;|Aug 3 14:08:13 
entos-4 : 21927|50893| 7819208|2|17| 0|ti
k add 15 1;|Aug 3 14:08:13 
entos-4 : 21927|50893| 7840445|3|13| 1|Aug 3 14:08:13 
entos-4 : 21927|50893| 7861111|3| 6| 2|on|Aug 3 14:08:13 
entos-4 : 21927|50893| 7902311|3| 8| 1|14:05|Note that there is no longer an error as to:|No se
urity de�nition has been found for the request|We have met our goal of �xing an obsolete referen
e, whi
h was 
ausing errornoise in the log �le, and also have learned about adding new expirations and indeed,underlying se
urities to obtain market data, history, and to trade.8.1.6 Tabular database table listings in other 
ontextsWe had a request to demonstrate how to emit a tabluar listing of information heldin the database from the 
ommand line. The user wished to produ
e a simplelisting to post at a website, without having to update the listing manually fromtime to time.[herrold�
entos-4 do
s℄$ e
ho "sele
t * from Ex
hange \146



order by 'des
' " | mysql-u rph_shim -h xps400 rph_testinguid name 
ode des
 produ
ts3 AMEX US Ameri
an Sto
k Ex
hange STK,OPT,IND28 ARCA US Ar
hipelago STK30 BTRADE US Bloomberg Tradebook STK...38 WINNER GB Winterflood Se
urities Ltd STK46 IBIS DE XETRA: eX
h ele
troni
 TRAding STK,IND[herrold�
entos-4 do
s℄$and as the question was asked in a web server 
ontext, it is possible to emit awell-formed HTML stati
 table fragment:[herrold�
entos-4 do
s℄$ 
at ./showEx
hangeTable.php#!/usr/bin/php -q
/et
<?php// Copyright (
) 2007 Owl River Company// ALL rights reserved ; unauthorized use prohibited// info�owlriver.
om//$debug = "y";$debug = "";//// get the SQL passwordsin
lude './in
lude.in
';//if ("$debug" != "") {print "-|" . $sql_server . "|-|" .$sql_user . "|-|" .$sql_passwd . "|-|" .$sql_name . "|-|" ."|-\n";print "<hr>\n";}// Conne
t to the server$link = mysql_
onne
t("$sql_server", "$sql_user", "$sql_passwd")or die("Could not 
onne
t");if ("$debug" != "") {print "Conne
ted su

essfully to host: $sql_server<br>\n";}// and Verify the database is a

essible$isdb = mysql_sele
t_db("$sql_name")or die ("Error 
onne
ting to database");if ("$debug" != "") {print "Conne
ted su

essfully to database: $sql_name<br>\n";147



}//////////////////////////////////////////////////////////////////////print "<hr>\n";//// This is the table we wish to dump the 
ontents of$sele
t1 = "sele
t * from Ex
hange order by 'des
'";$result1 = mysql_query($sele
t1)or $mysql_eval_error = mysql_error();if ($mysql_eval_error) {print "mysql_error 1: $mysql_eval_error \n";}//// Did we find any rows$numrow1 = mysql_num_rows($result1);if ("$debug" != "") {print "numrow1: $numrow1 <br>";}if ($numrow1 > 0 ) {//// If so, print the tableprint "<table>";print "<tr><td>uid</td><td>name</td><td>
ode</td><td>des
</td><td>produ
ts</td></tr>\n";while ($row1 = mysql_fet
h_asso
($result1)) {// list items are: uid name 
ode des
 produ
ts$li_uid = $row1["uid"℄;$li_name = $row1["name"℄;$li_
ode = $row1["
ode"℄;$li_des
 = $row1["des
"℄;$li_produ
ts = $row1["produ
ts"℄;print "<tr><td>$li_uid</td><td>$li_name</td><td>$li_
ode</td><td>$li_des
</td><td>$li_produ
ts</td></tr>\n";}//print "</table>\n";print $numrow1 . " rows found<br>\n";}//print "<hr>\n";//?> 148



The �le shown above is in PHP 
ommand line interfa
e (`CLI') format withthe initial #!/usr/bin/php -q
/et
 line; if one were building a web interfa
e, byremoving that initial line, this 
ode would also work as for small tables. Note thatit tests the number of returned rows, su
h that a multi-page web display interfa
emight be a

omodated with just a bit more 
ode.The CLI version will yield a result when run at the 
ommand line, whi
h issimple to 
apture into a �le using 
ommon shell stdout redire
t operators:[herrold�
entos-4 do
s℄$ ./showEx
hangeTable.php<hr><table><tr><td>uid</td><td>name</td><td>
ode</td><td>des
</td><td>produ
ts</td></tr><tr><td>3</td><td>AMEX</td><td>US</td><td>Ameri
an Sto
k Ex
hange</td><td>STK,OPT,IND</td></tr><tr><td>28</td><td>ARCA</td><td>US</td><td>Ar
hipelago</td><td>STK</td></tr><tr><td>30</td><td>BTRADE</td><td>US</td><td>Bloomberg Tradebook</td><td>STK</td></tr>...<tr><td>38</td><td>WINNER</td><td>GB</td><td>Winterflood Se
urities Ltd</td><td>STK</td></tr><tr><td>46</td><td>IBIS</td><td>DE</td><td>XETRA: eX
h ele
troni
 TRAding</td><td>STK,IND</td></tr></table>54 rows found<br><hr>[herrold�
entos-4 do
s℄$The database keying �le is trivial in form:[herrold�
entos-4 do
s℄$ 
at ./in
lude.in
<?php$sql_server = "xps400";$sql_user = "rph_shim";$sql_passwd = "";$sql_name = "rph_testing";?>[herrold�
entos-4 do
s℄$
149



FIXME: subse
tion8.1.7 How to extend the Symbol (and then Contra
t)tablesThe IRC 
hannel (#intera
tivebrokers, on the ir
.othernet.org servers) had this ques-tion (we trun
ate the IRC user ni
knames):10:35 +Mixx> I need ib ti
ker quote help ok to ask here?10:35 +Mixx> AD-NYSE10:35 +Mixx> VOL-NYSE10:35 +Mixx> i get no quotes10:40 +Boxx> same here10:42 +Mixx> ok10:42 +Mixx> IRT software is getting quotes on itthrough tws i see so ok here10:42 +Mixx> thx10:43 +Boxx> are you sure it's using the same symbols you typed ?11:34 +Mixx> yand so we 
he
k to see if we presently support framing ti
k or past 
ommands onthose Indi
es.mysql> sele
t Contra
t.uid, Contra
t.sid, Se
Type.type,Ex
h.name as route, Ex
hange.name as home,Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange as Ex
h on Contra
t.route = Ex
h.uidleft join Ex
hange on Symbol.ex
h = Ex
hange.uidwhere Se
Type.type = 'IND' and Symbol.name like '%NYSE%';+-----+-----+------+-------+------+-----------+| uid | sid | type | route | home | name |+-----+-----+------+-------+------+-----------+| 172 | 12 | IND | SMART | NYSE | TICK-NYSE || 171 | 11 | IND | SMART | NYSE | TRIN-NYSE |+-----+-----+------+-------+------+-----------+Note: that we had to `alias' the Ex
hange table to do the proje
tion to permitseeing both the order `route' Ex
hange of the Contra
t and the `home' Ex
hangeof the Symbol in a single query.The answer is: the ultimate Contra
t.uid values we want to use are not
urrently present, so we would need to add them to the Contra
t table in theproper form, before we 
an test if the feeds are live.Digging further, are they even in the Symbol table yet?150



mysql> sele
t Symbol.uid, Symbol.name from Symbolwhere Symbol.name like '%NYSE%';+-----+-----------+| uid | name |+-----+-----------+| 12 | TICK-NYSE || 11 | TRIN-NYSE |+-----+-----------+and again the answer is in the negative, so we will also need to �rst add theseindi
es to the Symbol table as well.To add these, all of the non-optional �elds in the Symbol table need to bespe
i�ed. The non-optional, or mandatory �elds are: tid, ex
h, and name. Thetwo remaining �elds: des
, and 
onid are optional, in the sense that no sub-tablerelation mandates `sensible' 
ontents for them.As we are undertaking role of a maintainer of lo
al dataset extensions, however,we probably want to tra
k IB's name assignments for these �elds. We started toperform minimal maintainer duties previously with the simpli�ed 
ase of adding anew front month for FUT.SMART.YM 8.1.4. We need to look a bit deeper now.Populating the Symbol table manuallyOne way to test would be to use the TWS GUI, and seek to add ea
h tuple. TheTWS 
ommuni
ates upstream to IB, and only o�ers sub menu pi
ks in turn ofpotentially `
orre
t' 
ontra
ts.Using the TWS GUI, Contra
t Info | Des
ription, we get a pop-up box, and itseems: AD-NYSE, an Index, is at NYSE, or in our tuple notation from the TWSGUI as follows: IND.NYSE.AD-NYSE It is not immediately obvious that the routeis SMART on this index; in earlier experimentation, we determined that this worksexperiemntally, when we added IND.NYSE.TICK-NYSE and IND.NYSE.TRIN-NYSE.See Figure 8.1Using the TWS GUI, Contra
t Info | Contra
t Details , it seeks to open a webpage at the following URL (as it is quite long, we have broken it over three lines;obviously a URL needs to be `reassembled' ba
k onto a 
ontiguous line with nointervening whitespa
e to work in a web browser or a web page `s
reen s
raper'tool):http://www.intera
tivebrokers.
o.uk/
ontra
t_info/index.php?a
tion=Details&site=IB&
onid=33887584&detlev=2&sess=1192638048In experimenting, we �nd that the last line with the sess value is not stri
tlyneeded. The other four HTTP GET variables and values, and our inferred meaningfor ea
h are: 151



Figure 8.1: Contra
t Info | Des
ription1. a
tion=Details - a 
ommon and 
onventional HTTP GET a
tion FORM vari-able name for indi
ating a FORM SUBMIT response is sought from the web-server. Of 
ourse this is a 
ommon way to implement a Remote Pro
edureCall (�RPC�) [here, obtaining extended Contra
t Details℄ in a now 
us-tomary form, whi
h may be proxied, or dire
tly be permitted to traversemany �rewalls on t
p/80.2. site=IB - a website `badging' 
apability, for so 
alled `white box' rebrandingby IB marketing partners.3. 
onid=33887584 - the IB Conid; a Contra
t identi�er, spe
i�
 to IB, whi
hour observation indi
ates does not vary often, if at all (we have not seen one
hange yet, but are aware of no IB representation on this), as to a spe
i�
tradeable se
urity.4. detlev=2 - Detail level. This is self-explanatory, but we are aware of no IBdo
umentation of allowable values.Note that on the webpage returned that the following `boilerplate' warning isalso present at the bottom of the page, outside the s
reenshot;The information and materials provided via the Intera
tive BrokersContra
t Information Center are provided "as is" and without war-ranties of any kind as to the a

ura
y or validity. Additionally, IBprovides links to other sites that are not maintained by IB. IB doesnot endorse those sites and is not responsible for the 
ontent of su
hother sites. Not all 
ontra
ts are available for all a

ount types.152



Figure 8.2: Contra
t Info | Contra
t Details
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We 
on
ur that this is not wholly reliable information, and note in passing thata mailing list 
orrespondent stated:> But I _am_ 
on
erned that a MKT order took 40 minutes to fill> on the initial SELL. What are the 'Regular trading hours' on> the ex
hange upon whi
h 'GBM' trades?08:00 - 22:00 (CEST)>>> From the IB site, the relevant ex
hange hours seem to be:>>> 07:30 - 20:00 (CET)>>> www.eurex
hange.
omthis information is outdated...Obviously it is an almost impossible 
leri
al work load, whether for `Intera
tiveBrokers Contra
t Information Center' or a shim developer or user, or the authorof this work to keep manually maintained systems wholly 
urrent.Populating the Symbol table with automationManual pro
esses are of 
ourse slow and subje
t to 
leri
al error.QUERY: Will the wild 
ommand permit us to gather a 
olle
tion of mat
hing
onid values, to then ask upstream to IB dire
tly?Populating the Symbol tableFIXMEWith some handwaving, we assume we have the relevant 
onid in hand, andhave performed the webs
rape, whi
h yields Symbol.des
 = 'NYSE ADVANCEDECLINE INDEX', for Symbol.
onid = '33887584'. We have now gathered allwe need to do the INSERT of a new row in the Symbol table.First let's test to see what it will look like:mysql> sele
t Se
Type.uid as tid, Ex
hange.uid as ex
h,'AD-NYSE' as name,'NYSE ADVANCE DECLINE INDEX' as 'des
','33887584' as 
onid from Se
Typeleft join Ex
hange on Ex
hange.name = 'NYSE'where Se
Type.type = 'IND' andEx
hange.name = 'NYSE' limit 1 ;+-----+------+---------+----------------------------+----------+| tid | ex
h | name | des
 | 
onid |+-----+------+---------+----------------------------+----------+| 4 | 2 | AD-NYSE | NYSE ADVANCE DECLINE INDEX | 33887584 |+-----+------+---------+----------------------------+----------+154



whi
h are the values we hoped to see; As previously dis
ussed at 8.1.4 `MySQLper userid a

ount rights', we need to swit
h into the 
ode MySQL userid to getINSERT rights.Let's examine some status variables 
on
erning the MySQL 
lient 
onne
tionwhi
h we are using:mysql> \s--------------mysql Ver 14.7 Distrib 4.1.20, for redhat-linux-gnu(i686) using readline 4.3Conne
tion id: 893Current database: rph_testingCurrent user: rph_
ode�
entos-4.first.lan...Conne
tion: xps400 via TCP/IP...Uptime: 12 days 5 hours 1 min 56 se
Threads: 1 Questions: 36699 Slow queries: 0 Opens: 49Flush tables: 1 Opentables: 64 Queries per se
ond avg: 0.035--------------Relevant to our 
on
erns, we note that the 
onne
tion is in the: rph_
ode usera

ount rights.mysql> insert into Symbol (tid, ex
h, name, Symbol.des
, 
onid)sele
t Se
Type.uid as tid, Ex
hange.uid as ex
h,'AD-NYSE' as name,'NYSE ADVANCE DECLINE INDEX' as 'des
','33887584' as 
onid from Se
Typeleft join Ex
hange on Ex
hange.name = 'NYSE'where Se
Type.type = 'IND' andEx
hange.name = 'NYSE' limit 1 ;Query OK, 1 row affe
ted (0.00 se
)Re
ords: 1 Dupli
ates: 0 Warnings: 0Note: We used the two forms whi
h MySQL uses to dis-ambiguate keywords inthe pre
eeding MySQL INSERT statement: Symbol.des
 and the: as 'des
' forms.Additionally we needed to use the singlequote around the free-standing 'des
', whi
his also a MySQL keyword.For testing purposes (and be
ause we have fore-knowledge that we are going toneed to look up the Symbol.uid on the row we just added), we then turn aroundand view the result: 155



mysql> sele
t * from Symbol where Symbol.name like '%NYSE%';+------+-----+------+-----------+----------------------------+----------+| uid | tid | ex
h | name | des
 | 
onid |+------+-----+------+-----------+----------------------------+----------+| 11 | 4 | 2 | TRIN-NYSE | ARMS(TRADING ) | NULL || 12 | 4 | 2 | TICK-NYSE | ADVANCE - DECLINE | NULL || 5588 | 4 | 2 | AD-NYSE | NYSE ADVANCE DECLINE INDEX | 33887584 |+------+-----+------+-----------+----------------------------+----------+We save for a dis
ussion elsewhere what the proper strategy for populatingSymbol.
onid might be.Extending the Contra
t table - part 2We have 
overed this topi
, with an abbreviated form at 8.1.4 `Extending theContra
t table - part 1' and now do so again, but in a less ad ho
 fashion. A
ompletely formal approa
h is at FIXME refformal-load.Re
all that we had a similar index: IND.SMART.TICK-NYSE in the Contra
ttable already:mysql> sele
t * from Contra
t where sid = '12' ;+-----+-----+-------+------+-----+| uid | sid | route | unit | tag |+-----+-----+-------+------+-----+| 172 | 12 | 18 | 1 | 0 |+-----+-----+-------+------+-----+Only one �eld 
hanges: the Contra
t.sid to referen
e the new Symbol justadded. We view it:mysql> sele
t Symbol.uid as sid, Contra
t.route as route,Contra
t.unit as unit, Contra
t.tag as tag from Symbolleft join Contra
t on Contra
t.sid = '12'where Symbol.name = 'AD-NYSE' limit 1;+------+-------+------+------+| sid | route | unit | tag |+------+-------+------+------+| 5588 | 18 | 1 | 0 |+------+-------+------+------+and add it. Again, we are in the 
ode referen
e user a

ount:mysql> insert into Contra
t (sid, route, unit, tag)sele
t Symbol.uid as sid, Contra
t.route as route,Contra
t.unit as unit, Contra
t.tag as tag from Symbolleft join Contra
t on Contra
t.sid = '12'156



where Symbol.name = 'AD-NYSE' limit 1;Query OK, 1 row affe
ted (0.02 se
)Re
ords: 1 Dupli
ates: 0 Warnings: 0and of 
ourse, we 
an reverse the lookup, to show that it is 
orre
t. we need toadd a MySQL ORDER BY 
lause to for
e the last row displayed to be the uid justassigned:mysql> sele
t * from Contra
t order by Contra
t.uid ;+-----+------+-------+------+-----+| uid | sid | route | unit | tag |+-----+------+-------+------+-----+| 1 | 1 | 9 | 1 | 0 |...| 206 | 5588 | 18 | 1 | 0 |+-----+------+-------+------+-----+mysql> sele
t Contra
t.sid, Se
Type.type, Ex
hange.name,Symbol.name from Contra
tleft join Symbol on Contra
t.sid = Symbol.uidleft join Se
Type on Symbol.tid = Se
Type.uidleft join Ex
hange on Contra
t.route = Ex
hange.uidwhere Contra
t.uid = '206' ;+------+------+-------+---------+| sid | type | name | name |+------+------+-------+---------+| 5588 | IND | SMART | AD-NYSE |+------+------+-------+---------+And now we have added a Contra
t.uid for the �rst symbol mentioned inthat IRC thread, that we needed to send the ti
k or past 
ommands through theshim. We would repeat the pro
ess for VOL-TICK, of 
ourse, and 
ould then runthe queries needed to answer the question asked by the IRC parti
ipant.Con
lusion on populating the Symbol table manuallyThis 
on
ludes our somewhat ta
ti
al dis
ussion, about the methods for adding tothe various tables by manual e�orts. We 
over making additions to the bulk loadwhi
h ultimately 
an appear in the Contra
t table at FIXME refbulk-up.In that dis
ussion, we will review parts of the MySQL 
ommand s
ript: sql/load.sql.That is an interesting s
ript, for it has a `
omma' JOIN, also 
alled an INNERJOIN:insertinto Underlying(nid, home, name, `des
')sele
t 6, 157



Curren
y.floor,Curren
y.
ode,Curren
y.pluralfrom Curren
y, Ex
hangewhere Curren
y.floor = Ex
hange.uidorder by Curren
y.uid;Note: the fragment: from Curren
y, Ex
hange whi
h is the `
omma' JOINThis produ
es �rst the full `Cartesian produ
t' JOIN between Curren
y andEx
hange, but then limits the result set with the WHERE 
lause.mysql> sele
t Curren
y.floor, Curren
y.
ode, Curren
y.plural,Ex
hange.name from Curren
y INNER JOIN Ex
hangewhere Curren
y.floor = Ex
hange.uid;+-------+------+------------+----------+| floor | 
ode | plural | name |+-------+------+------------+----------+| 9 | USD | US Dollars | IDEALPRO || 9 | AUD | AU Dollars | IDEALPRO || 9 | CAD | CA Dollars | IDEALPRO || 9 | CHF | CH Fran
s | IDEALPRO || 9 | EUR | EU Euro | IDEALPRO || 9 | GBP | GB Pounds | IDEALPRO || 9 | HKD | HK Dollars | IDEALPRO || 9 | JPY | JP Yen | IDEALPRO || 9 | MXN | MX Pesos | IDEALPRO || 9 | SEK | SE Kronor | IDEALPRO |+-------+------+------------+----------+
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FIXME: subse
tion8.1.8 Bulk loading the Contra
t tableFIXME: possibly move the dis
ussion in tables.tex here
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Chapter 9Commands and the databasetogether
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9.1 Market Data, History, and Market DepthThe shim is a 
ommand-line and dbms 
ontrolled interfa
e; and we have 
onsideredsome simple database operations in the previous se
tion.As we now have a small foundation of knowledge for basi
 database manipula-tion, as to how to spe
ify a parti
ular 
ontra
t in whi
h we are interested, we 
anbuild a more interesting result than simply looking up and maintaining the shimdatabase. An often requested 
ase is to set up the retrieval of OHLC History data.We use that nomen
lature, to distinguish this operation from the more ephemeralretrieval and logging of ti
k by ti
k Market Data, whi
h is a form of streamingdata.As an analogy to point up the di�eren
e between Market Data and History,
onsider the `play by play' 
all by a baseball game radio announ
ement team,
ontrasted with the 
hara
terization and 
leri
al notation of a box s
ore preparedby the League's o�
ial s
orer, ea
h wat
hing the same game.The �rst remarks on interesting events as they happen; then the announ
erlargely `forgets' the minor events in the game's past on
e the next potentiallyinteresting event o

urs. There may also be a `
olor' 
ommentator in the boothwith the play by play announ
er, who may be more versed in baseball trivia andlore. That person might `jump in' from time to time, and o�er some 
ontext tomake the game more interesting for the audien
e to listen to [
ompare ba
k in amarket 
ontext: hitting a new 52 week high, a `gap', or a trading halt℄.We mention this as there is both a `Market S
anner' fun
tion in the IB TWSAPI, for whi
h we may add support in the future (as is the 
ustomary notation:�... assuming we pi
k up a 
ommitted tester or two for a given new feature, we are
ertainly willing to dis
uss adding this to our development�), and it makes senseto build it into this analogy. Also and 
urrently supported in the shim is a fa
ilityto run (with a Unix exe
, whi
h may in turn spawn o� a long-lived Unix forkpro
ess) an external program as part of a PastFilter.s
ript. This permits the`downstream 
lient' of the shim to build in arbitrarily 
omplex add-on pro
essing.Then there is the o�
ial s
orer, who summarizes events, possibly ignoringsome detail, but (hopefully) memorializing the material highlights of the 
ontest;the s
orer may tally and maintain 
ompiled `state' detail su
h as number of in-nings pit
hed or number of strike-out's by a pit
her, or generate material, su
h ashome run's hit for very long duration 
areer statisti
s [we write this the day afterBarry Bonds has ex
eeded Hank Aaron's re
ord℄, in a form whi
h might be furthersummarized for tomorrow's lo
al newspaper, or for some future edition of The BillJames' Baseball Abstra
t. These 
orrespond to the Market Data stream, vs. theOHLC History re
ord.As is our model in this referen
e, we strive to be pra
ti
al and task oriented;we pursue at least a 
ouple of obje
tives in the 
ontext of the shim and using thedatabase of the shim. The exer
ises will build on one after the other.162



9.2 Market Data subs
riptionThe retrieval of Market Data, whi
h is 
ommonly 
alled ti
k data, is handled bymanaging a `subs
ription' to the data stream. IB imposes a limit of 100 simulta-neous Market Data subs
riptions, whi
h limit may be altered upward, dependingon 
ommission volume.The Ti
kConfig table is referen
ed in the prototype for the ti
k 
ommand,but I do not understand why FIXME. This looks like Market Depth informationFIXME.mysql> sele
t * from Ti
kConfig ;+-----+------+-----+------+| uid | type | bar | bars |+-----+------+-----+------+| 1 | ti
k | 5 | 9 || 2 | time | 2 | 9 || 3 | ti
k | 5 | 20 || 4 | time | 2 | 20 |+-----+------+-----+------+9.2.1 Subs
ribing to Market DataThe ti
k 
ommand (See: ti
k 3.24) is a simple 
ommand 
ase.Entering a new subs
rption 
onsists of:1. doing the Symbol lookup to determine the Contra
t.uid (See: Lookingup a Contra
t.uid 8.1.3)2. sending the 
ommand:ti
k add (Contra
t.uid) 1;This assumes one is not 
lose to the limitation on Market Data streams, whi
hIB has in e�e
t on a given a

ount. From observation of the TWS and statementsfrom IB over time, at the time of the 100th simultaneous a
tive request for anotherMarket Data, the TWS will return a message of form:TBD: exampleWe are not aware of any way within the API to `ask' what limits are then ine�e
t, and so those 
onstants are hard-
oded into the 
ode. If your a

ount hasan ability for more, the 
onstant in sr
/bind.
 will need to be adjusted and a newshim 
ompiled.If one goes over the limit, Market Data subs
riptions are either: FIXME silentlydropped with no further FIXME silently displa
ed on a FIFO basis and no furtherFIXME 
ause an error with XXX 
onsequen
es.163



9.2.2 Unsubs
ribing from Market DataThe ti
k 
ommand (See: ti
k 3.24) is a simple 
ommand 
ase.Removing an existing subs
ription 
onsists of:1. doing the Symbol lookup to determine the Contra
t.uid (See: Looking up aContra
t.uid 8.1.3)2. sending the 
ommand:ti
k del (Contra
t.uid) 1;While the TWS may FIXME does (sample) issue an error message if one at-tempts to remove a non-subs
ribed Contra
t.uid, it does not terminate a runningTWS session. As the TWS 
ode is obs
ured from being readible by us, we 
annotstate with 
ertainty whether any other instability e�e
ts may remain behind.We infer from observation that the last value is ignored in the del 
ase of theti
k 
ommand.9.3 History retrievalThe 
anoni
al database walk whi
h we did for Contra
t.uid lookup applies here aswell. As we did it the long way earlier, we will provide a 
ouple of summarizedre
aps here:The se
ond sample s
ript does a non-re
urrent 
ommand line history requestwhi
h is also late enough (070806) that it is 
alling the exe
-ed visualization s
ript,hql2ps, whi
h reads thus:[herrold�
entos-4 bin℄$ pwd ; grep past */home/herrold/shim/shim-070806/binin
ludes: hit_shim 'YM history query' 'past add 179 11;'in
ludes: ./shim --leaf part ti
k pastperiodi
: hit_shim '' 'past add 179 11;'; sleep60[herrold�
entos-4 bin℄$(We have removed a terminal 
omment, and 
leaned up the whitespa
e in theresult above)mysql> sele
t * from PastFilter where PastFilter.uid = '11';+-----+-----+--------+------+----------+-----+--------+| uid | tid | period | reps | duration | end | s
ript |+-----+-----+--------+------+----------+-----+--------+| 11 | 2 | 3 | 0 | 30 | | hql2ps |+-----+-----+--------+------+----------+-----+--------+mysql> sele
t * from HistoryTag where HistoryTag.uid = '2';164



+-----+-----+--------+--------+----------+| uid | bar | what | format | rth_only |+-----+-----+--------+--------+----------+| 2 | 2 | TRADES | ymdt | 1 |+-----+-----+--------+--------+----------+mysql> sele
t * from BarSize where BarSize.uid = '2';+-----+------+------+| uid | type | se
s |+-----+------+------+| 2 | s05 | 5 |+-----+------+------+Unifying this yields a a
utely large query result, whi
h will not �t the printedpage. We show the mysql query at �rst, but not its output; then we re-do itin a fashion to show the left, and then the right half of the result, retaining thePastFilter.uid as a 
ommon �eld:mysql> sele
t PastFilter.uid, PastFilter.period, PastFilter.reps,PastFilter.duration, PastFilter.end, PastFilter.s
ript,HistoryTag.what, HistoryTag.format, HistoryTag.rth_only,BarSize.type, BarSize.se
s from PastFilterleft join HistoryTag on HistoryTag.uid = PastFilter.tidleft join BarSize on BarSize.uid = HistoryTag.barwhere PastFilter.uid = '11';mysql> sele
t PastFilter.uid, PastFilter.period, PastFilter.reps,PastFilter.duration, PastFilter.end from PastFilterleft join HistoryTag on HistoryTag.uid = PastFilter.tidleft join BarSize on BarSize.uid = HistoryTag.barwhere PastFilter.uid = '11';+-----+--------+------+----------+-----+| uid | period | reps | duration | end |+-----+--------+------+----------+-----+| 11 | 3 | 0 | 30 | |+-----+--------+------+----------+-----+mysql> sele
t PastFilter.uid, PastFilter.s
ript, HistoryTag.what,HistoryTag.format, HistoryTag.rth_only, BarSize.type,BarSize.se
s from PastFilterleft join HistoryTag on HistoryTag.uid = PastFilter.tidleft join BarSize on BarSize.uid = HistoryTag.barwhere PastFilter.uid = '11';+-----+--------+--------+--------+----------+------+------+| uid | s
ript | what | format | rth_only | type | se
s |165



+-----+--------+--------+--------+----------+------+------+| 11 | hql2ps | TRADES | ymdt | 1 | s05 | 5 |+-----+--------+--------+--------+----------+------+------+FIXME This is a example whi
h is running the new s
ripting fa
ility. Explainthis as it also relates to the s
ript helper9.3.1 Retrieving a History set � one o� 
urrentThe past 
ommand (See: past 3.19) is the simplest 
ase - dis
uss PastFilteroptions partiallyThe shim attends to doing the database insert of History data retrieved, intothe HistoryBar table. It also e
hoed the retrieved data into the logger, andappends a `
ompletion' summarization of what is has added to the database in amessage of this type:Aug 7 10:06:46 
entos-4 : 6421|36404| 4594668|4|100| 5|# |4|100|5|event: history insert|(179, 2, 20070807 10:06:15 -- 20070807 10:06:43)|mysql> des
ribe PastFilter ;+----------+------------------+------+-----+---------+----------------+| Field | Type | Null | Key | Default | Extra |+----------+------------------+------+-----+---------+----------------+| uid | int(10) unsigned | NO | PRI | NULL | auto_in
rement || tid | int(10) unsigned | NO | MUL | | || period | int(10) unsigned | YES | MUL | NULL | || reps | int(10) unsigned | NO | | 0 | || duration | int(10) unsigned | NO | | | || end | 
har(17) | NO | | | || s
ript | 
har(64) | NO | | | |+----------+------------------+------+-----+---------+----------------+We have gone through the individual �elds in the dis
ussion of the past 
om-mand previously.TBD: add a ba
k index link9.3.2 Retrieving a History set � re
urring 
urrentThe past 
ommand (See: past 3.19) is the next 
ase � dis
uss PastFilter, non-nullrepetition intervalThe parti
ular use 
ase we are interested in arises from this message series inthe shim's output logging:TBD: sample needed hereWe use a trimmed down version of the table des
ription of HistoryTag, as wewish to fo
us on the the last three �elds, with enum, rth, and format �eld values.166



mysql> des
ribe HistoryTag ;+----------+-------------------------------------------------+ ...| Field | Type |+----------+-------------------------------------------------+| uid | int(10) unsigned || bar | int(10) unsigned || what | enum('TRADES','MIDPOINT','BID','ASK','BID/ASK') || format | enum('ymdt','epo
h') || rth_only | tinyint(1) |+----------+-------------------------------------------------+5 rows in set (0.00 se
)9.3.3 History Pa
ing ViolationsThe shim has `governor logi
' to `ration' the rate at whi
h past History requests aresent to the upstream TWS. From observation of the TWS and statements from IBover time, at the time of the 60th request for histori
al data, the TWS will returna message of form:O
t 10 12:48:32 
entos-4 : 8101|46112| 69289766|1|19| 0|past add 15 13 Ymd_T;|O
t 10 12:48:32 
entos-4 : 8101|46112| 69289799|3| 4| 2| 15| 162|Histori
al Market Data Servi
e errormessage:Histori
al data request pa
ing violation|O
t 10 12:48:32 
entos-4 : 8101|46112| 69289955|1| 2| 0|ping harvest HMS: 11:00:00 asked at: 20071010 12:48:27
ount: 60 ;|The qui
k answer on how to avoid this is: Don't do that.We had thought the shim might again start to re
eive History data after theexpiration of a ten minute interval (like some kind of a period in the `penalty box'at a ho
key game), based on some dis
ussion by others in some of the mailing lists,but we do not observe that with a shim version from late September 2007. Afterthe messages quoted above, the only later message we see is:O
t 10 12:55:01 
entos-4 : 8101|46501| 458092368|3| 4| 2| -1|2107|HMDS data farm 
onne
tion is ina
tivebut should be available upon demand.:ushmds2a|and nothing more, after waiting for another �fteen minutes beyond that.However, this governor logi
 is 
on�gurable, so that one 
an manage the ratelimiting in a downstream 
lient, rather than being 
onstrained by the shim. TBD:explain the RC �le optionWe produ
ed the error message above by altering the governor logi
 limitstemporarily to permit one per se
ond past queries, and feeding the shim thus:167



[herrold�
entos-4 shim.070928℄$ ../get_day.sh | ./shim --data logdwith the following s
ript, whi
h we have also dis
ussed in other forms on the mailinglist:[herrold�
entos-4 shim℄$ 
at get_day.sh#!/bin/sh## emit a series of 
ommands to get a day's worth of History# on Contra
t.uid 15 (AIG), using PastFilter.uid 13#CID="15"QRY="13"DOZE="1"N="0"######################################################################3#for k in `seq 10 24`; do## only weekdays[ `date --date "200709${k}" +%u ` -lt 6 ℄ && {## brand when we askBRAND=`date +'%Y%m%m %T' `e
ho "ping harvest day: 200709${k} asked at: ${BRAND} ;"for i in seq 9 16; do[ $i -gt 9 ℄ && {BRAND=`date +'%Y%m%m %T'`export N=`e
ho "${N} + 1" | b
`e
ho "ping harvest HMS: ${i}:00:00 asked at: ${BRAND} 
ount: ${N} ;"e
ho -n "past add ${CID} ${QRY} Ymd_T(200709"e
ho -n "${k}"e
ho -n " "e
ho "${i}:00:00);"# e
ho "wait 10;"sleep ${DOZE}}[ $i -lt 16 ℄ && {BRAND=`date +'%Y%m%m %T'`export N=`e
ho "${N} + 1" | b
`e
ho "ping harvest HMS: ${i}:00:00 asked at: ${BRAND} 
ount: ${N} ;"e
ho -n "past add ${CID} ${QRY} Ymd_T(200709"e
ho -n "${k}"e
ho -n " " 168



[ $i -lt 10 ℄ && e
ho -n "0"e
ho "${i}:30:00);"# e
ho "wait 10;"sleep ${DOZE}}done }done## e
ho "quit;";# As a bit of good news, we note that by varying the `DOZE' parameter ba
k to11 se
onds, in that same series of tests we were able run the 154 past 
ommands insu

ession, This permitted us to harvest a bit over a quarter million lines of `perse
ond` AIG History detail without in
ident in about one-half hour's elapsed time(a bit less a
tually: 1694 se
onds):mysql> sele
t 
ount(*) from HistoryBar;+----------+| 
ount(*) |+----------+| 280800 |+----------+9.4 Market Depth subs
riptionThe retrieval of Market Depth, whi
h is 
ommonly 
alled `OpenBook' data, ishandled by managing a `subs
ription' to the data stream IB imposes a limit of3 simultaneous Market Depth subs
riptions, whi
h limit may be altered upward,depending on 
ommission volume.FIXME � more text hereThe DepthLimit table is referen
ed in the prototype for the book 
ommand.It permits a lookup of the desired number of Market Depth (so 
alled `OpenBook')visible orders.mysql> sele
t * from DepthLimit ;+-----+------+| uid | rows |+-----+------+| 1 | 1 || 2 | 2 || 3 | 3 || 4 | 4 | 169



| 5 | 5 || 6 | 6 || 7 | 7 || 8 | 8 || 9 | 9 || 10 | 10 |+-----+------+In the usual 
ase, we 
aution about the need to not rely on the stri
t sequentialrelation between the uid a and the datum referen
ed, and to 
ounsel doing thedatabase lookup. In this parti
ular 
ase, however, this should be a durable relation.9.4.1 Subs
ribing to Market DepthThe book 
ommand (See: book 3.4) is the simplest 
ase1. doing the Symbol lookup to determine the Contra
t.uid (See: Lookingup a Contra
t.uid 8.1.3)2. sending the 
ommand:book add (Contra
t.uid) 9;This assumes one is not 
lose to the limitation whi
h IB has in e�e
t on a givena

ount. We are aware of no way within the API to `ask' what limits are in e�e
t,and so those 
onstants are presently hard-
oded into the 
ode.If one goes over the limit, Market Depth subs
riptions are either:FIXME silently dropped with no furtherFIXME silently displa
ed on a FIFO basis and no furtherFIXME 
ause an error with XXX 
onsequen
es.9.4.2 Unsubs
ribing from Market DepthThe book 
ommand (See: book 3.4) is a simple 
ommand 
ase:1. doing the Symbol lookup to determine the Contra
t.uid (See: Lookingup a Contra
t.uid 8.1.3)2. sending the 
ommand:book del (Contra
t.uid) 1;While the TWS may FIXME does (sample) issue an error message if one at-tempts to remove a non-subs
ribed Contra
t.uid, it does not terminate a run-ning TWS session. As the TWS 
ode is obs
ured from being readible by us, we
annot state with 
ertainty whether any other instability e�e
ts may remain be-hind.We infer from observation that the last value is ignored in the del 
ase of thebook 
ommand. 170



Chapter 10Adding a web browser interfa
e

171



10.1 Look up interfa
eTBD - show a lookup interfa
e � s
ript luCID.sh is an exampleTesting � Add 
ode to show the s
reen-shot interfa
e I use:#!/ bin / sh[ "x$1" = "x" ℄ && {e
ho "usage : $0 f i l ename . jpg "}
d ~s l e ep 10import −window root $1
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We dis
uss diagnosis, and point to solutions for the problems we have fa
edalong the way.
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Part IVPreparing this do
ument
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Chapter 11Preparing this do
ument
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How we generate this do
ument � a transient part until it stabilizes
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Chapter 12The writing pro
ess
12.1 Adding new 
ommands1. periodi
ly inventory new 
ommands (YYMMDD will of 
ourse vary)( ./get_
md_list.sh ../shim-070706 | \grep 
md ; ls -1 *tex ) > 
ommand-list-070709.txtand print it2. when a new 
ommand appears, 
opy template.tex to 
ommand-name.tex3. add a pla
eholder% FIXME \in
lude(
ommand-name.tex)in the alphabeti
al 
ommand list in
ommands.texwith the FIXME marker4. edit the new
ommand-name.texto 
ontain a marker\se
tion{
ommand-name - FIXME}5. update shim�help.tex, top se
tion179



12.2 Editing prior text1. spot remaining items to edit thus:grep FIXME *tex | grep -v ':%'and pro
ess newly appearing 
ommands in, as they start working2. 
lean up older 
ommands 
ontaining ^FIXME's, ^TBD's and ^QUERY's����������Run an `edit' window, and a `make' windowmake 
lean ; make all && xdvi 
ommands.dvi
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Part VCon
lusion

181





This ends the do
ument � an `under 
onstru
tion' part until we draw moresubstantive 
on
lusions
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�Feed me, Norman ... Feed me�
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FIXME - Appendix template
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