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Agenda

• The Problem - Front, Middle and Back office

• Messaging - Volume, Complexity and Value

• MDA, NoSQL, Metadata modelling & Binding

• A few personal tips and questions
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Financial Services in a Nutshell

• Front Office
• Traders sit in trading rooms watching screens and talking on 

telephones (drinking, playing games... oops!)

• A price hits a trigger, everyone shouts, a deal is agreed and a new 
trade starts its life cycle

• Middle Office
• Accountants, Economists and Mathematicians create strategies, watch 

exposure and risk on client portfolios

• Trades are matched, cleared and settled against the counter-party and 
corresponding banks

• Back Office
• The day’s cash movements are aggregated and payment instructions 

sent out

• The bank’s overnight positions are re-calculated and updated
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Low Latency
• Front Office - The domain of High Frequency 

Trading (HFT)
• Very high volume, from 50k-380k / sec

• This is per exchange!

• Latency over 10µS is considered slow

• 10µS is just 3km in speed of light time!

• Fix is a good standard but binary formats like ITCH, 
OUCH & OMNet are often better suited

• Much of the data doesn’t even hit the processor. 
FPGA (Field-Programmable Gate Arrays), “smart 
network cards” do a lot of the work
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Low Latency - No Java
• We’re not going to go here today, it’s a world of 

customised hardware, specialist firmware, 
assembler and C

• A world where 1ms is estimated to be worth over 
$100m
• For that sort of money you program in whatever they 

want!

• People who work here are almost super-human, a few 
make it big but most don’t make it at all

• There is little place for Java and VM languages here, 
we need to move down the stack a little
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It’s not all crazy Low Latency

• Most banks and many brokers do not compete in the low-
latency space, their concept of low-latency is measured in 
milli-seconds
• The are not arbitrage trading but managing large portfolios

• Fix is far more widely used as a front-office standard in this 
area, it’s still very fast compared to many standards

• Brokers will take feeds from multiple sources (CME, ICE, 
NYSE, NASDAQ, LSE, LME etc.) and create crossing 
networks and “dark pools”
• This is the world of “normal” human beings
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• Good ol’ Fix
8=FIXT.1.1 9=1 35=AE 1128=7 49=STRING 56=STRING 90=1 91=D 34=1 50=STRING 
142=STRING 57=STRING 143=STRING 144=STRING 145=STRING 52=20020101-00:00:00.000 
122=20020101-00:00:00.000 212=1 213=D 347=ISO-2022-JP 369=1 627=1 628=STRING 
629=20020101-00:00:00.000 630=1 571=STRING 487=0 568=STRING 150=0 572=STRING 
17=STRING 527=STRING 378=0 570=Y 55=STRING 65=CD 48=STRING 22=1 454=1 455=STRING 
456=1 460=1 461=STRING 167=FAC 200=200201 541=20020101 224=20020101 225=20020101 
239=CORP 226=1 227=1 228=1 255=STRING 543=STRING 470=AF 471=GB 472=STRING 
240=20020101 202=1 206=0 231=1 223=1 207=XLON 106=STRING 348=1 349=D 107=STRING 
350=1 351=D 32=1 31=1 15=AFA 120=AFA 194=1 195=1 30=XLON 75=20020101 
60=20020101-00:00:00.000 768=1 769=20020101-00:00:00.000 1033=A 1034=1 1035=E.W 
63=0 64=20020101 573=0 574=A1 552=1 54=1 453=1 448=STRING 447=B 452=1 802=1 
523=STRING 1=STRING 581=1 81=0 575=Y 576=1 577=0 578=STRING 579=STRING 376=STRING 
377=Y 582=1 336=STRING 625=STRING 12=1 13=1 479=AFA 497=Y 157=1 230=20020101 158=1 
159=1 238=1 237=1 118=1 119=1 155=1 156=M 77=O 58=STRING 354=1 355=D 518=1 519=1 
520=1 521=AFA 136=1 137=1 138=AFA 139=1 37=STRING 198=STRING 11=STRING 38=1 468=0 
469=1 528=A 529=1 483=20020101-00:00:00.000 381=1 10=000 

• It might look relatively simple but it has hidden hierarchy...
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• A Fix 5.0 SP2 Trade Capture Report
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• We’re now looking at integration into Fix, some XML, CSVs 
and the occasional binary format

• We need to load huge amounts of data into large in-memory 
“databases” or caches (pick your favourite name) to match 
trades, execute triggers and monitor limits and calculate 
positions

• We also need to store the data for back-testing and 
compliance, the volumes are impressive...

The Middle Office
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Storage Volumes

• Take a feed like the CME - 100k/sec is not unusual (recent 
peek @ 350k/sec)
• Message size is small, say 512 bytes but that’s 50MB/sec or 180GB/

hour

• Not huge but that’s just one channel on one exchange, now add two 
dozen exchanges (one client connects to 28)

• Now we’re at 4TB/hour, 36TB/day, 8PB per year etc.

• OK now we’re talking but think about parsing this and 
indexing it at the same time
• Now it starts to get really interesting
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On to the Middle Office

• While the front-office volumes are large and high the middle 
office is somewhat slower and but a lot more complex

• One client portfolio could contain a selection of 50 equities 
spread over several geographic regions
• The trading strategy could be to reduce the exposure in one category 

and increase another, say out of finance into energy across all 
geographic regions

• You can’t just sell one and buy the other, it’s done in blocks 
and allocations, all at different prices each with its own 
associated risk, some of the risk needs to be balanced
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Middle Office Messaging - Complex

• Volumes are not huge
• We could see 1000 per second but it’s usually lower

• Calculations are complex and grid/HPC is usually required

• Messaging formats are complex
• Derivative contracts are complex, they are defined in ISDA’s FpML

• Corporate Actions (SWIFT, FpML & XBRL) and now ISO-20022

• SEPA on ISO-20022, Murex, SwapsWire, CSVs are also common

• XML widely used but usually over MQ & JMS

• Persistence becomes a serious issue
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• FpML - Complex
• 15 levels

• >3000 elements

• But well defined

    <paymentDates id="EquityPaymentDate"> 
      <paymentDatesInterim id="InterimEquityPaymentDate">
      <relativeDates>
        <periodMultiplier>3</periodMultiplier>
        <period>D</period>
        <dayType>CurrencyBusiness</dayType>
        <businessDayConvention>FOLLOWING</businessDayConvention>
        <businessCenters id="PrimaryBusinessCenter">
          <businessCenter>USNY</businessCenter>
        </businessCenters>
        <dateRelativeTo href="InterimValuationDate"/>
      </relativeDates>
    </paymentDatesInterim>
    <paymentDateFinal id="FinalEquityPaymentDate">
      <relativeDate>
        <periodMultiplier>3</periodMultiplier>
        <period>D</period>
        <dayType>CurrencyBusiness</dayType>
        <businessDayConvention>FOLLOWING</businessDayConvention>
        <businessCentersReference href="PrimaryBusinessCenter"/>
        <dateRelativeTo href="FinalValuationDate"/>
      </relativeDate>
    </paymentDateFinal>
  </paymentDates>

FpML
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ISO-20022 & SEPA

• The new standard for standards, ISO-20022
• The foundation for SEPA (Single European Payments Area)
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Implement this!

• From SEPA
• ChequeMaturityDateRule: If ChequeType is present and is DRFT or 

ELDR, then ChequeMaturityDate is optional. If ChequeType is not 
present or is different from DRFT or ELDR, then 
ChequeMaturityDate is not allowed.

• From FpML
• ird-57 (Mandatory): If rollConvention is neither NONE nor SFE, nor a 

day of the week (MON, TUE,WED, THU, FRI, SAT or SUN) then the 
period must be M or Y.
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Integration - High Value

• Back Office
• Low volume (10-1000 / hour), sometimes just a few per day

• Very high value messages, strict compliance and validation

• Often several $trillion per day

• Proprietary networks, mostly SWIFT

• Back to numbers...
• At 1% interest per year that’s 0.0027% per day.

• 0.0027% of $1bn is $27,261.55

• That’s $1m interest per day for each $37bn

• Today USD/GBP went from 1.60 to 1.61, that’s 0.625% (not unusual)

• The loss (or gain) from 0.625% in one day is $6m per $billion!
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SWIFT - MT564 Corporate Action Notification

• Plenty of time for the “<“ and “>” but it’s 30 years old and 
9,000 banks already use it

{1:F01INTRUS33AXXX9999999999}
{2:O5640947040127FRNYUS33AXXX42181834250401270947N}{3:
{108:MT564}}{4:
:16R:GENL
:20C::SEME//2003041800000042
:20C::CORP//12345
:23G:NEWM/CODU
:22F::CAEV//XMET
:22F::CAMV//VOLU
:98A::PREP//20010901
:25D::PROC//PREC
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OK So it’s a REALLY Nasty!

• OK, OK, we get it, it’s serious volumes, really fast, 
horrendously complex and we can’t afford to make a mistake

• So where do the banks use all this stuff?
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Midland Bank 
Settlement A/C No

 Validation File
(GBSEAVP)

[ConnectDirect 
- Send to node

MVSG]

HUB

bond static request (TREMDUnnnn)

Trade info for 
CMS c/parties (GBTTCMP)

[ConnectDirect - Send to
node MDNDMDQ in GBNDMCP.
file:LHEX.BCQ.INTERNL.NDM.

LHEXX.XIN#T.LHEXINTR]

A
/C

 &
 

R
E

VA
LS

currency info/rates
(GBCYIFP)

[ConnectDirect 
- Send to node

MVSG]
 

GCFI feed (CKXGFTP)
[Connect:Direct
to LOHTCRFP]

Martini

FRA mtm (GBMMSFTP)
Swap mtm (GBMMSSTP)

[FTP - Summit PUTs to LOHTCRFP]

TRADE 
IMPORT

TRADE 
IMPORT

Barracuda
[Bloomberg]

various static/control/market data & securities info (23 files)
[ConnectDirect - Send to CD.UNIX.SYINTGT1

folder  /ftp/treats_crisp/data/ ]

HUB

GCS
iaTrade

(source system  
FOSLOH)

OS

GCFI  feed (CKFSFTP)
[Connect:Direct to LOHTCRFP]

ZCNNI trades (SBL*)
[Connect:Direct to LOHGCFFP]

GCFI feed (CKPHFTP)
[Connect:Direct to LOHTCRFP]

Sophis HUB

Fiscal

Online accounting [
MQ - TREATS GETs]

GSA
Domestic FI settlement workflow

trade/status/confirmed msgs
[MQ - TREATS PUTs]

Server
bond settlements (MT580) & 

EUCLID report requests
[FTP - TREATS PUTs]

bond status & EUCLID reports
[FTP  - TREATS GETs]

SWIFT payment & confo msgs
[MQ - TREATS PUT]s

S
W

IF
T

Securities: confos (MT544 -47) 
& settlement status (MT548)

[MQ - TREATS GETs]

transaction status/respsonse
(ATSP, ATXP, BSBP & FSFP)

[SNA/CPI Comms - TREATS receives]

SettleLink

Rolfe & Nolan
(Exchange traded 

derviatives)

CREST settling trade info (RANDNnnn)
[ConnectDirect - Send to CD.UNIX.SYINTGT1

folder /ftp/treats_randn/data/]

corporate securities settlements
transaction requests 

(ATXQ, AATN, ADVN, ATXD, ATHQ)
[SNA/CPI Comms - TREATS Sends]

O
A

S
Y

S

Fax confos header & detail files (TTSnnnnnn.TXT)
[TCP/IP - LaneFx GETs  from IFS  folder LOHTTSLIVE/LaneFax/ directories]

AT

Fax acknowledgement
[TCP/IP - LaneFax PUTs to IFS folder /LOHTTSLIVE/LaneFax/Resp/ ]

c/party info (ISD_TBW_LOH_BEROLE.CSV)
[ConnectDirect - Send to CD.UNIX.SYINTGT1

folder /ftp/treats_isd/data/]

Deals with credit info
[MQ - TREATS PUTs]

ccy info, exchange rates, period defn & prod  weightings
CK tx & risk blotters, credit exp period, prod control, 

collateral pos, cash weightings, standing data & DG mapping
[ConnectDirect - send to node  CD.UNIX.SYINTGT1

folder /ftp/lemGBEOD/data]

PTS Credit Add-on
[ConnectDirect - send to node CD.UNIX.SYINTGT1

folder /ftp/lemGBINTD/data]

CALL trades (GBBGCSVnnn)
[ConnectDirect - Send to LOHGCFFP]

Futures Direct

TRADE 
IMPORT

DML

IDD

TRI

WIM/

Call & ZCNNI deal info
[ODBC - WIM/QMS PULLs 
information from TREATS]

Various - 101 files
(as per GBTTF1WP)

[ODBC - TRIPLE PULLs
files from TREATS]

CU

management info
[ODBC - CUPID PULLs

files from TREATS]

nCoMS

Cash Collateral, Swap & FRA Deals , 
Sec Collateral Pos & Transfer, 
C/party Info, Exchange Rate s

[ConnectDirect - Send to 
node CD.UNIX.SYINTGT1

folder /ftp/ncoms/data/]

Accurate NXG
Securities 

position recon
[user download]

OnDemand CMS

GCDUC/party info (daily)
[Connect:Direct - Send to node GBI1

file LDC0.BLQSAM.GCDUGSIF.LDC##.VGT#A.LDC0GTAP]

M

Various
130 TREATS files 

(as per GBTTTMIP)
[JDBC - MBI SQL PULL s

from LOHMCSFP]

bond static reply
(MDUTREnnnn)
[Connect:Direct
to LOHIPLIB]

IE,GL,DD
a/c entries

[DDMF]

a/c stats; 
control & 

static data
[DDMF]

Control & 
static data

[DDMF]

Intellimatch

ZCNNI deal info (MPMZCPPI)
MCNNI deal info (MPMMCPPI)

[ConnectDirect - Send to
node CD.NT.STAGING

folder \\ISAGENT.us.hsbc\
IMATCH_IN\LN\EMTN\}

TRADE 
IMPORT

GCFI  feed (GBCKSBP)
[Connect:Direct to LOHTCRFP]

GCFI  feed (CKNCFTP)
[Connect:Direct
to LOHTCRFP]

SBA

C/party & SSI info [MQ - TREATS GETs]

GME Tactical 
Solution

NY Calypso

cashflow message
[MQ - TREATS PUTs]RTCM

cash flow positions (LOHEPLIB /GBCFCPnnnn) 
[ConnectDirect - Send to CD.NT.STAGING

\\ukhibmdata07\nadsrep\TREATS2NADS\live\]

Cashflow acknowledgement 
[MQ - TREATS PUTs]

Cashflow message
[MQ - TREATS GETs]

nostro transfers (GBCFNO* files) 
[ConnectDirect - Send to LOHIPLIB]

DML

XXXXXX

Saudi Arabia

Australia

Jersey

Japan

Europe

Mexico

Panama

Peru

Canada

Paris

Dubai

MidMail

LaneFax

HUB

GlobalOnee-Treasury

FRA mtm (GBMMMFTP)
Swap mtm (GBMMMSTP)

[Connect:Direct
 to LOHTCNFP ]

ISD

NADS

GLEAM

Phoenix

LEM           
(MQ Feed)

eCredit 
Checker

Various reports + confos & tracers
[ConnectDirect - Send to node : FSL2]

mit 

repo rate change (MARRCH* files)
[ConnectDirect - Send to LOHIPLIB]

repo spreads (RPOSPRMERY) & discount factors (A curve -DFCEccyMRY)
[ConnectDirect - Send to LOHTGMFP] int rates (INTEnnnnRY), exchange rates (FEXEnnnnRY)  & disc factors (G curve - DFCEnnnnRY)

[Connect:Direct to LOHTGMFP]

bond reval prices (BPRE0001RY)
[Connect:Direct to LOHTGMFP]

bond static (BNDSTAT)
[Connect:Direct from LOHTGMFP]

LONDON XXXXXX
(as at Apr ’10)

TRADE IMPORT RISK A/C & REVALS RECON MARKET DATA RISK 
MANAGEMENT

R
IS

K
 M

A
N

A
G

E
M

E
N

T
S

TATIC

C
A

S
H

 M
A

N
A

G
E

M
E

N
T

S
E

TT
LE

M
E

N
T

A/C & REVALSREPORTING
& MI REPORTING & MI 

USD takeover rates
(GBUSDRP )

[ConnectDirect 
- Send to node
MDNDMDQ]

 

C/party address changes (ACmmddnnnn.DAT)
 & Bond confos (OAbmmddnnn.DAT))

[Connect:Direct to ukhibmftp01.uk.hibm.hsbc]

electronic trade splitting (GM*)
[Connect:Direct to library LOHTDLFP]

GEMS

E
ur

oc
le

ar
C

R
E

S
T

ccy info, exchange rates, period defn & prod  weightings
[ConnectDirect - Send to node CD.UNIX.SYINTGT1

folder /ftp/fceGBEOD/data/ ]

CONFIRMATION

OREMark-IT

bond prices, book & deal recon files (*BDP, *.REB & *.RED)
[Connect:Direct to TRICSAPPSRV-A.SYSTEMS.UK.HSBC
folder /fos/rel.LOH/import/xxxx/TREATS (xxxx= bond/risk)]

exchange rates, c/party & SSIs, dealing positions,
 period definition, tenor, holiday,currency, product

defintions & weighting, CLS ineligible c/party + ccy
FX & MMK deal recon extracts

[ConnectDirect - Send toCD.UNIX.SYINTGT1 
folder /ftp/treats_ET/data/]

BCDU
(for HBUS GLEAM 

& PCIS)

Confos, tracers, interest advices & call a/c statements 
[ConnectDirect - Send to node : MVSG

file: LMLS.LCQ.INTRNAL.NDM.LML##.SFS#T.LMLSFSTC]

CREST alleged trades &
CREST unmatched/oddlot deals

[TCP/IP - SPLAT PULLs from LOHTDLFP]

Murex

disc factors (K curve - DFCEccyBRY)
[FTP - Summit PUTs to LOHTGMFP]

TREATS generated
CREST GCFI Credit Feed

Credit facility & mitigant data (types E,H,I,K,M,O,U)
[Connect:Direct - Send to node CD.UNIX.SYINTGT1

folder /ftp/treats_gfdmGLEAM/data/]

A/c balances,, HUB codes, Credit mitigant to product reln,
GFDM positions, product control info

[ConnectDirect - Send to node prdcdgcf2
folder /hsbc/gcf/asp/hblo/data/gfdm/]

Credit facility/utilisation
[Connect:Direct - Send to node GBI1

file LGLM.BLQSAM.HBAPHBEU.LGL##.MGB#T.LGLMGBT2]

CRISP

c/party info, ZCNNI deal info & ZCNNI mtm 
[FTP - PUT to OPCOFTP-VIP.UK.HIBM.HSBC 

folder /ftpservlh/ftp_share/dwr/reconciliation/tbw}

DWR / SREC

C
O

N
TR

O
L 

D
AT

A

GM

Deal recon files: (RSxxxn)
[FTP - Summit PUTs to 

LOHTRCFP]

Date bucket definitions (TTBUDDP)
[ConnectDirect - Send to node CD.NT.STAGING

folder \Hnah\us\GBM\MANY\DeptApps\
StrProd\user\svc-us-sftp-treatsuk\

MDU

C/party info (month-end)
[Connect:Direct - Send to node prdcdgcf2

file /hsbc/gcf/asp/hblo/data/gfdm/trea_gsif_hblo.sf]

Exchange & interest rates, yield curves, period defns
[ConnectDirect - Send to node AS4ZIN lib EURIPLIB]

Regional TRICS info (4 files per site: dealing hierarchy, FX 
limit, PVBP limit,Fwd PVBP/FX Pos)

[FTP/HUBCM - PUTs to Silver ibrary LOHTCNFP]

GCF

exchange rates, control & deal info,
acount types, product redefinition, maturity codes

[ConnectDirect - Send to CD.UNIX.SYINTGT1
folder /ftp/treats_gfdmHBEU/data/]

[ConnectDirect - Send to CD.UNIX.SYINTGT1
folder /ftp/treats_mdu/data

TRI

MX3MXGMX3

HGB / LOH HSS

HBAP

HBEU

GMSA

GFDM

Principal & provision a/c balances  (xxxxnnn_ACR.zip & 
xxxxnnn_APB_zip)

& ZCNNI mtm (xxxxnnn_Cash_MTM.zip)
[FTP - OTP PUTs to QDLS folder treats/opsco/LIVE/ ]

KEY :

Critical
System

Production & 
Contingemcy 

Testing on 9.1.10 
– SIGNED OFF 

ZCNNI Arbitrage Deals 
from FX Package trades 

[MQ - TREATS GETs]
ZCNNI trades & statuses

[MQ - TREATS GETs & PUTs]

T

CALL/ZCNNI trades (MPIDTXP1)
[ConnectDirect - Send to LOHTTSFP]

MCNI trades & statuses
[MQ - TREATS GETs & PUTs]

CLSPM

yield curves, exchange rates,
ccy info, period definitions

& date file (CLS prefixed files)
[CLSPM PULL from LOHTDLFP]

Bond Prices 
(INddmmyyy)

[Connect:Direct
from  LOHTDLFP]

2010 Initiative
Global BSM MI

Various – 22 files
ODBC – MBI PULLs 
files from TREATS

Production  & 
Contingency 
Testing on 
23.1.10 – 

SIGNED OFF

QMS

Production  
Testing on 9.1.10 
– SIGNED OFF 

 G

 Contingency 
Testing on 
23.1.10 – 

SIGNED OFF

 Contingency 
Testing on 6.3.10

Production 
Testing on 
23.1.10 – 

SIGNED OFF

S
PID

PLE BI

SPL

Sum   
F

Various 
Static

Various Static Extracts on ad 
hoc basis using JDBC

Weekday  
Testing To Be 

Done

Weekday  
Testing 

Completed

Holiday File

FTP Migration To C:D on 6.2.10 FTP Migration To C:D later February 2010 FTP Migration To C:D on 24.4.10

LEM  non-MQ 
Feeds

Production  & 
Contingency 

Testing in 
February 2010

 P

Counterparty Extract on ad hoc 
basis using Direct:Connect

OS

Production 
Testing in 

February 2010

EUCLID

London deal &
 market risk data
[DirectConnect]

C

Deal
Old FOS

nF
Holiday 
Table

O

Online a/c ack 
[MQ - TREATS PUTs]

Migrate From Direct:Connect

Production &  
Contingency 

Testing on 6.3.10

static/control data
(aka OLD FOS)

via FTP 

DGMAPTP via 
Direct:Connect

Repo Exposure 
& Collateral
(CMRPCOP,
CMRPEXP)

[ConnectDirect 
- Send to node

CD.UNIX.SYINTGT1]
 

MCNI, 
SWAP, FRA 

trades 
& statuses

[MQ - TREATS 
GETs  & PUTs]

SWAP, FRA 
trades 

& statuses
[MQ - TREATS 
GETs  & PUTs]

MCNI rate 
fixing reply

Regional  TRICS  info
[ConnectDirect - Send to

CD.UNIX.SYINTGT1
/ftp/treats_regtrics_<site>/data/]

RISK

M
A

R
K

E
T 

D
ATA

MCNI rate 
fixing request

GMR

MCNN & ZCNN deals
(GBGMMCP & GBGMZCP) 

[ConnectDirect 
- Send to node

MVSG]

New Ledger

GIS/Mikey

GBACGSP
[FTP node 128.9.3.64 

folder: \GISTreats]

GBS

Rates [FTP]

System Architecture View
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Sales Trading
Client 

Relationship 
Management

Marketing & 
Advertising

Product 
Development Research

Fr
on

t
O

ff
ic

e

Order/Trade 
Matching

Trade Allocation 
& Booking
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Now add the geography...
US Europe Asia Pac
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And the rest of the world...
US Europe Asia Pac

Central 
Banks

Exchanges &
Market Data 

Providers

Clearing & Settlement
Utilities

Local Market Agents,
National & International

Payment networks

Corporate
Customers

Market
CounterpartiesPrivate

Customers

Regulatory 
Bodies

23Wednesday, 5 December 12

http://www.incept5.com
http://www.incept5.com


Copyright © 2012 Incept5 Ltd. http://www.incept5.com

Add a few standards...
US Europe Asia Pac
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Payment networks
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FIX/FIXml,
Proprietary
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Proprietary

*ml
XBRL

*ml
XBRL

FIX/FIXml/FpML
Omgeo CTM/OG/OGD

ISO 15022

FIX/FIXml/FpML
SWIFT FIN
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Email
HTTPS
mobile

SWIFT FIN
ISO 20022
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Model Driven Architecture

• We model the data, like a database schema or XML schema

• Our front office trade is part of the middle office derivative 
and forms part of the back office settlement

• Although the format changes as we move through the bank 
the basic meta-data does not
• A payment is a payment

• An amount is an amount

• From the meta-data we can generate code - In our case Java
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CSV & Text files

• One of the simplest but also one of the most common
Name,Card Number,Expiry Date,Amount,Currency,Transaction Date,Commission
Oliver Twist,4325-6486-3757-2678,10/06,100,GBP,26-09-2006,8,14988603,UK
Uriah Heep,4724-7345-4725-7835,11/04,258,USD,21-12-2006,5,15688632,UK
Mr Scrooge,4924-7264-1264-8536,04/09,1250.6,USD,13-09-2006,15,66846035,US
Charles Dickens,4457-436-0087-0104,05/08,350,EUR,13-11-2006,10,93440252,DE
RowCount=4

• While any programmer can parse this in minutes it’s not 
obvious how to...

• Validate semantically & syntactically

• Route based on values

• Transform into another format

• Manage multiple similar formats in a consistent way

• Document the format / contract
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FIX isn’t complex

• FIX is “very” simple, it’s basically tag/value pairs

8=FIX.4.1 9=154 35=6 49=BRKR 56=INVMGR 34=236 
52=19980604-07:58:48 23=115685 28=N 55=SPMI.MI 
54=22 7=200000 44=10100.000000 25=H 10=159

• So, simple, the tag represents the field...
• 44 refers to Price 

• 52 is sending Date/Time

• 55 refers to the symbol

• Basic but it’s still better than XML when latency comes into 
play
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SWIFT - MT564 Corporate Action Notification

• Plenty of time for the “<“ and “>” but it’s 30 years old and 
9,000 banks already use it

{1:F01INTRUS33AXXX9999999999}
{2:O5640947040127FRNYUS33AXXX42181834250401270947N}{3:
{108:MT564}}{4:
:16R:GENL
:20C::SEME//2003041800000042
:20C::CORP//12345
:23G:NEWM/CODU
:22F::CAEV//XMET
:22F::CAMV//VOLU
:98A::PREP//20010901
:25D::PROC//PREC

28Wednesday, 5 December 12

http://www.incept5.com
http://www.incept5.com


Copyright © 2012 Incept5 Ltd. http://www.incept5.com

How not to do it
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A good idea but bad in practice
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Metadata modelling

ISO-20022 (or FpML) Standard

Payment Date

{2:O5640947040127FRNYUS33AX
XX42181834250401270947N}{3:
{108:MT564}}{4:
:16R:GENL
:20C::SEME//2003041800000042
:20C::CORP//12345
:23G:NEWM/CODU

8=FIX.4.1 9=154 35=6 49=BRKR 
56=INVMGR 34=236 
52=19980604-07:58:48 
23=115685 28=N 55=SPMI.MI 
54=22 7=200000 
44=10100.000000 25=H 10=159
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We can achieve the same effect

• If we model the messages to something like ISO-20022 or 
FpML then we can achieve a similar architecture without 
having to map everything to a canonical model
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A solution

• We model every message and end-point and in most cases 
use Java Binding technologies

• We map message elements to a meta-data standard
• Often ISO-20022/SEPA or something like FpML

• We now have self-validating objects that an auto-map many/
most of their elements to any other message

• We can retain every message in it’s original format/structure 
so versioning ceases to be an issue
• Messages can be persisted in their original format
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Persistence

• How do you store something as complex as FpML or SEPA’s 
ISO-20022 messages in a relational database?
• FpML is typical, it has over 1000 elements and umpteen levels of depth

• Normalising FpML would result in the mother of all databases and SQL queries 
up to a page long

• How do you manage multiple versions?

• Answer
• Don’t use a relational mapping

• Simply store it as XML (in a CLOB) and extract the indices you need with 
XPath

• Many databases (Oracle, Sybase, DB2 V9 etc.) offer XML data types but they 
usually don’t implement all the schema features and slow the insert times down 
to a crawl

• Or use a “NoSQL” solution like MongoDB or Redis
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Getting on with Business
• The business requirements define workflow, not how to 

implement the integration

• Should we really care what the message type is or it’s 
format?

• The workflow should be the same regardless of the 
messages we’re processing
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In no Particular Order...

• KISS

• No ORM!!!

• Distributed Architecture

• MDA - Java-Binding (we used C24’s Integration Objects)

• Actor-based Concurrency - AKKA

• Test, code, test, code...

• No Transactions!
• Compensational Transactions

• Multiple Languages (DSLs)

• Oh yes, no ORM!
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It’s question time...

• John.Davies@Incept5.com

• Twitter: @jtdavies
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