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POSCO uses Fiorano Enterprise Service 
Bus™ for flexible Integration and Business 
Process Automation 

Steel manufacturing is one of the most complex processes. POSCO is 
facilitating the Steel Manufacturing process by leveraging the power of 
technology to simplify many business related tasks such as connecting 
the manufacturing systems to its digital management system called 
POSPIA. POSPIA consists of POSCO’s e-Sales and e-Purchasing and 
across the company’s value chain over the web. To help make this 
happen, the company selected Fiorano Enterprise Service Bus™ (Fiorano 
ESB™) as its Integration Platform for its flexible Integration and Business 
Process Automation Capabilities. With Fiorano ESB, POSCO is 
successfully streamlining and automating internal processes company-
wide and also web enabling many of its operational support systems, 
improving service to its customers in the competitive Steel Manufacturing 
marketplace. 

Company Overview 
Estbish 9 8 K r -b sedP COis te wol' ag eela l edin1 6 , oea a OS h rds lrestst
manufacturer. Withanannualcrude steelproductioncapacityof28million 
tons andannualrevenues of$US8.6b,POSCOis consideredbyMorgan 

Stanleytobe the mostsustainable companyinthe steelindustry. The 
companymakes hot- andcold-rolledsteelproducts,whichitsells tothe 
autoandship buildingindustries. Subsidiaries alsoinclude POSCO 

Engineering&ConstructionandPOSDATA. 

Business Problem 
POSCOis aggressivelydrivingthe transformationofSteelManufacturing 
processes tostandardize the operationsystems ateachSteelmill. This 
wouldleadtoanincrease incostbenefits byminimizingredundancyindata 

andprogram management. POSCO‘s Business andtechnicaldrivers canbe 
summarizedas follows: 

•	 CurrentlyPOSCO‘s ITinfrastructure consists of600computers of 

differenthardware,differentOperatingSystems. Some ofthese PCs 
talkinBSCprotocols while others talkinTCP/IPprotocol,resultingin 
settingu f rll n wok hl e scpe o cop o 2paael et rs wit ittl o f rss 

communicationbetweenthese PCs 

Solution Overview 

Profile 
Established in 1968, Korea-based 
POSCO is the world's largest steel 
manufacturer. With an annual crude 
steel production capacity of 28 million 
tons and annual revenues of $US8.6b, 
POSCO is considered by Morgan 
Stanley to be the most sustainable 
company in the steel industry. The 
company makes hot- and cold-rolled 
steel products, which it sells to the 
auto and ship building industries. 
Subsidiaries also include POSCO 
Engineering & Construction and 
POSDATA. 

Scenario 
EAI 
Messaging Infrastructure 
Business Process Automation 
Legacy Integration 

Fiorano Products Used 
° Fiorano Enterprise Service Bus 
° FioranoMQ 



•	 Additionally,these computers are spreadacross various geographical 
locations inSouthKoreaatSeoul,PohangandKwangYang. Also,the 

exist gpo t o in ineraes b weenv r u pplaio s a tein in-t-po t t fc et aio s A ict n th
various SteelWorks make monitoring,maintenance andnew 
Applaio ev o t temel iffut n ime cn minict nd elpmen exr yd icla dt o su g 

•	 The currentITinfrastructure is averyclosedsystem thatis 

extremelyresistanttoanychanges inhardware/software 
configurationorupgrade. This results inextremelyhighmaintenance 
andupgrade costs 

•	 C rrenl, OS n aymo itr llte Poess C mpuers a itu ty P COma u ll n os a h rc o t ' t s 

various SteelMills. POSCOcurrentlyneeds ateam of15engineers at 
eachofits site,manuallymonitoringallProcess Computers forfaults. 
Av a e t et o l cu c n ' et t nis q iterg ime b weenprbem ocrrene a dits d ecio u e 

high(approximately4hours) 
•	 Dataexchange betweenaProcess Computer(PC)andaBusiness 

Co t ( )is n t v ar ia l in . Moeo erte o l cumpuer BC o o er el be l k r v ,h nyBak p 
andrecovery(BRS)mechanism is acomplexprocess ofanalyzing 

logs ateachofthe PC‘s andcomparingwiththatofaBCtomanually 
detectdifferences. AllLogs are storedatnetworkendpoints andat 
times these couldbe more than200miles awayfrom the place of 

detectionofproblem. The currentsystem provides almostnosupport 
forremote accessingoflogs andevents forremote debugging 

•	 POSCOcurrentlyhas nodisasterrecoverysystem implemented 
across the entire SteelWorks. Incase the Business Computer‘s at 

KwangYanggodown,there is noprocess inplace toensure thatthe 
Business ComputeratPohangtakes controlofallthe PC‘s and. This 
switchhas tobe made manuallyateachofthe 200PCs thatare 
distributedatdifferentgeographicallocations across SouthKorea 

Current Architecture Topology 
POSCO‘s currentITinfrastructure consists ofthree majoringredients: 

POSPIA at Seoul 

POSCO‘s core digitalmanagementsystem is calledPOSPIA. The POSPIA 
system is locatedinSeoul(Boon-dangdatacenter). Itis composedofERP 
(E t pr eso re Pa n g, C S ppl h inPa n g ner isener ise R uc ln in )S P(u yC a ln in )E t pr

systems,DataWarehousing,etc. The ERPsystem takes care ofOrder 
Entry,Millallotment,ATPCheck,andProgress management. The SCPtakes 
care ofProcess plan,Progress managementandProductionManagement. 
Th C l fr aes a dPo ut npln Orer n g te S Pasoperoms S l n rd cio a , d ma a emen, 

Qu lyDesig , h t r uio , n o ma a emen.ait n S ipmen Distib t n a dC st n g t



Figure 2.3POSPIADataFlow 

Pohang Works 

Fujitsu‘s FACOM mainframe is usedtohouse the currentproduction 
managementHost(Business ComputerorB/C)atPohang. There is one 
onin cin n n o stn b ak p. h o cnrl eell e mah e a do e h t a d yb cu T e H st o tos st
manufacturingprocesses anditalsoserves as the focalpointforother 

computers (Process Computers anddistributes servers)totransmit/receive 
datato/from the POSPIA. 
The FACOM Hostprovides connectioninterfaces inFNA(BSC/HDLC)and 

TCP/IPmode. Pieces ofequipmentconnectedtothe HostinFNAare P/Cs 
(65equipment),handy,andterminals. Pieces ofequipmentcommunicate 
withthe HostinTCP/IPare P/Cs (136equipment),LabelPrinterservers (11 
equipment),distributedservers (37equipment),andpersonalcomputers. 



Figure 2.5CurrentSystems inPohangWork 

KwangYang Works 

IBM mainframe is usedtohouse the currentproductionmanagementHost 
(B/C)atKwangyang. There is one online machine andone hotstandby 
backup. The Hostcontrols steelmanufacturingprocesses anditalsoserves 
as the focalpointforothercomputers (Process Computers anddistributes 

servers)totransmit/receive datato/from the POSPIA. 
The IBM Hostprovides connectioninterfaces inSNA(BSC/SDLC)andTCP/IP 
mode. Pieces ofequipmentconnectedtothe HostinSNAare Process 

Computers (P/C)(57equipment),handy,andterminals. Pieces of 
equipmentcommunicate withthe HostinTCP/IPare P/Cs (184equipment), 
LabelPrinters (53equipment),distributedservers (15equipment),and 
personalcomputers (110equipment). 



Figure 2.6CurrentSystems inKwangyangWorks 

The existingtopologyincludes anumberofdisparate platforms and 
Applaio s a tese tr oaio s a escib h a l elw:ict n th hee lct n s d r edinte tbe b o

Steel Works Hardware OS Protocol 

Pohang FujitsuFACOM MSP/EX BSC,TCP/IP,HDLC 

SuperDome Info. Notrequired TCP/IP 

Hp rp8400 HP-UX 11.11i TCP/IP 

HPrp7410 HP-UX 11.11i TCP/IP 

Kwangyang IBM Mainframe OS390V2.7 BSC,TCP/IP,HDLC 

SuperDome Info. Notrequired TCP/IP 

HPrp8400 HP-UX 11.11i TCP/IP 

HPrp7410 HP-UX 11.11i TCP/IP 

Itwas becomingincreasinglydifficultforPOSCOtoexchange databetween 
th eg c ict n n ter ew S st n pplaio s d e tese l ayApplaio s a doh n y ems a dA ict n u o 
differentprotocols. 



System Requirements 
The POSCOArchitecture group hadbeenaskedtodesignanewsystem that 

willresolve the currentBusiness andTechnicalProblems andalsoprovide 
th l ib it oa a t g gmak r u emens. T e Acit tre fex ilyt d ptoemerin ret eq ir t h rh ecue 
team came up withthe followingrequirements forthe newsystem: 

•	 Ability to integrate current Applications running on disparate 

hardware and varied operating systems- POSCO‘s IT 
infrastructure is spreadover400miles with600computers ofvaried 

hardware,OSandevencommunicationprotocols. 200PC‘s (Process 
Co t s)ae spr do er o a g&K n Y n ettin ivmpuer r ea v P h n wa g a g- g gle 
informationfrom steelmanufacturingmachines. Withthe new 
infrastructure allthese PCs needtosendreal-time informationtoBC 

(Business Computer),whichis anIBM Mainframe. 
•	 Improve Quality and Operational processes - POSCOofficially 

la nh s S ig a ig yh lin h S igmaFirstu cedit ixS macmpa nb od gte 'ixS
Wave LaunchCeremony'onMay22002. Throughthe SixSigma 

campaign,itplans tostatisticallyandscientificallymaximize 
companyworkqualitybybasingthe endeavoronthe infrastructure 
th t s estbish h ir ph se o P. Po id ga o iaea wa a l edinte fst a f I rv in pprpr t

informationtoperform SixSigmatasks was difficultas there were 
ov lps o d t mo gsy ems a dte q ait n pert nera f aaa n st n h u lya do aio
analysis datawas notaccurate. Inadditiontothis,Complexdata 
makes performingqualityanalysis difficult. Forachievingthis 

obeciv estbish gu if -b sedo pert nsy ems oj t e, a l in n iedweb a peno aio st n 
top ofthe new infrastructure becomes highlyimportantforPOSCO. 

•	 The new infrastructure shouldalsohelp POSCOmove towards more 

—o -sy ems“t e a l or le fllb efs o n ecn lgpen st ob be t eaiz u en it f ew t h oo ies 
•	 Ability to manage different Data Formats - The POSPIAand 

POSCO‘s Shop FloorSystems consistofapproximately20types of 
system platforms. Currently,there are about110servers with 

various OperatingSystems andDatabases. Business Informationis 
storedinvarious formats. Forinstance,Castingknow-how standards 
are managedinlogicandfile formatatPohangandlogicandina 
table formatatKwangyang. ColdRollinginspectionstandards reside 

infile andlogicformatatPohangandlogicintable formatatCold 
Roin rc t wa g a g h ew sy em n edt ailaell gPoesses a K n y n . T e n st eed ofcitt
informationsharingacross suchsystems. 

•	 Ability to Automate Business Processes spanning geographical 

boundaries - POSCO‘s has multiple Milllocations inPohang, 
KwangyangandSeoulwhere Steelis produced. The existingsystem 
consists ofanIBM hostBusiness ComputereachatKwangyangand 

Pohang. The Programmable LogicControllers atthe shop floor, 
monitorthe manufacturingprocesses andare connectedtothe 
Process Computers whichincludes legacysystems like Melcofrom 

Mitsubishi,Hitachi machines etcandmore moderncomputers. For 
instance,POSCO‘s Rollingsequence change process takes place in 
HotRollingdepartmentatPohangandinProcess Shipping 
department(underProductionControl)inKwangyang. The new 

syst fa rcue sh udh v h b it ota sf d t t eaem inrstutr o l a e te a ilyt rn er aaa r l
time from one locationtootherinasecure manner. 

•	 Ability to Administer and Monitor Applications at Real-time -
Wheneveranerroroccurs,itis currentlyverydifficulttoquickly 



identifywhere thaterrorhas occurredandcorrectit. Again,the lack 
ofl ib it fh u t fa rcue g ert ely n h sfex ilyo te crren inrstutr en aes d a s a dtu

lo r en es. I a faue, u o s ma u lo to a drstev u ncse o filr n meru n a cnrl n e
transmissionprocesses have tobe actionedwithinandbetweeneach 
applaio .ict n

• Ability to integrate Legacy systems withthe best-of-breed 

new Applications - The Programmable LogicControllers (PLC‘s)at 
the shop floormonitorthe manufacturingprocesses are connectedto 
the Process Computers thatincludes legacysystems like Melcofrom 
Mitsubishi,Hitachi machines,whichdonotsupportTCP/IP. Instead 

th se oh l ayprtcl ik C HDL n DL .eyu tereg c ooos le BS , Ca dS C
•	 Ability to respond to Business Changes Quickly and more 

efficiently- The existingpoint-to-pointinterfaces betweenvarious 

Applaio s a Seel rs ma e ma t a c n ewict n t t Wok k inen ne a dn
developments difficultandtime consuming. The complexity, 
un n g b it n o o in-t-po t pplaio t rt naema a ea ilya dcst fpo t o in a ict ninegaio r
huge. POSCOwas lookingforanEAIPlatform thatcouldprovide 

ca b it ffst r n en oBu ess Poess C a gpa ilies o a er espo siv ess t sin rc h n es. 
ForExample inPOSCO‘s Sales AutomationSystem there is an 
attr ue cll in ia cst T e d a lv le is 10 0 nu t Maib t aed” it lo ‘. h efut au ,0 wo nil y 

31,200223:59:59andthe defaultvalue willbe changedto 
10,000wonfrom June 1,200200:00:00. Thenthe usershouldbe 
able tosetthe conditionsothatexistingadapterwilltake care of 
dataup totimestamp ofMay31,200223:59:59andstartanew 

adapterwiththe change atthe settime (June 1,200200:00:00)so 
thatmessages receivedafterthe settime willbe processedbythe 
newadapter. 

•	 Implement Disaster Recovery System œ ImplementingaDisaster 
RecoverySystem,as apartofthe newarchitecture is amajorstep 
towards ensuringcontinuous manufacturingandtoensure continuous 
dataflowandmonitoring. Giventhe highvolume ofinformationto 

process everyday,eachflowhas averyspecificschedule time for 
proessin ,eq ir ghig v ilbit fh oe inegaioc g r u in ha aa ilyo te wh l t rt n 
infrastructure. Ifaprocess is delayedbymore than15minutes,the 
ente inomaio h inis d a ed g ert gd a s ind iv yoir fr t nca ely , en ain ely eler f 

orer n h s lst l o P COd	 s a dtu o saes fr OS . 
•	 Ability to integrate withPartner Applications - POSCOpartners 

withmanycompanies inordertorunits business efficiently. Those 

companies include raw materialproviders,finishedsteelproduct 
manufacturers,transportationproviders,etc. MostofPOSCO‘s 
parn s cmpa ies wer u n gApplaio s a dpltoms tater o n e rn in ict n n afr h t 
were differentthanthe ones beingusedformanagingPOSCO‘s 

internalprocesses. The newsystem is envisagedtoprovide real-time 
co n t it et h pplaio s fr a in u isib it f lln eciv yb weentese A ict n o h v gfllv ilyo a
transactions thatflowbetweenthem. 



The Solution 
Afterresearchingpossible solutions tosatisfythe requirements,the POSCO 

Architecture Group recommendedimplementingFioranoESB toprovide a 
service-basedarchitecture connectingthe variedas software andhardware 
platforms as mentionedabove. 

Fiorn S istib t eric negaio ltom ta simplies thea oE B is ad r uedS v es It rt nPafr h t if
composition,deployment,modificationanddebuggingofbusiness 
proesses. U le souio s pacedtg h wit erl in-prd cs,c nik lt n th o eter hsev a po t o ut

FioranoESB is adistributedplatform basedonthe superpeertechnology 
withalayeredarchitecture comprising: 

• JMSMessagingServer- FioranoMQ 

• FioranoEnterprise Server 
• FioranoPeerServers 
• ManagementTools 
• Adapters 

Firstandforemost,totackle the problem ofintegratingLegacySystems 
(withnon-TCP/IP)protocol)withthe newbreedofPC‘s,aGatewayserver 

was designedtodothe conversionfrom TCP/IPtothe B/Cprotocolthatis 
understoodbylegacysystems. Allthe legacysystems were connectedwith 
the gatewayserverthatcanbe connectedtoanyothersystem suchas HP
UX orWindows thatunderstandTCP/IP. Multiple DCPAdapters were installed 

onthe gatewayserverandeachofthese have BSCprotocolprogram 
downloadedinthem. These adapters canthentalkwiththe legacysystems. 
FioranoESB canrunonbothAIX andWindows machines andthe dataare 
sentacross tolegacysystems throughBSCcards. Integrationofthese 

legacysystems withthe new PC‘s was the biggestbottleneckthatexisting 
infrastructure products (IBM MQSeries,WebSphere Integrator)were not 
able toprovide. 

FioranoESB defines anewbreedofopen-endedenterprise integration 
infa rcue. Fioa oE B h ps l k d id a ener ises le P C ,rstutr rn S el in s in iv u l t pr ik OS O
togetherforextendedprocess efficiencyacross the supplychain,allowing 
th r l ib it n d ptb it orpidyca g gb sinem moe fex ilya da a a ilyt a l h n in u ess 

requirements. Beingapure javabasedimplementationalongwithruntime 
l rr o oh ln u g c s C C isu l sicma es itu hibaies fr tera g a es suha , ++,V a Ba k rnwit
almostallthe systems. 

FioranoESB alsoprovidedPOSCOwithacomprehensive setofManagement 
andMonitoringTools. WithFioranoESB‘s Business Process Management 
Ca b it OS sin n ecn a A ay s cnn wq iclypa ilies,P CO‘s Bu ess a dT h icl n lst a o u k

compose,develop,testanddeployBusiness Processes. Inaddition,Fiorano 
ES n oin n v t a din a b it o id OS OwitB‘s Mo itr ga dE en H n l gC pa ilies prv edP C h 
GraphicalTools toinvestigate the originofthe problem andthentake 
corrective action. This notonlyhelpedinminimizingthe errors butalso 

reducedthe delays inproblem resolutions. FioranoESB provideda 
centralizedsystem forRealTime monitoring,debuggingandadministration 
forthe whole system from aremote location. 

Fiorn S o id lipl e ( e R d , e Wrer d pt s)a da oE B prv es mut e Fil Fil ea erFil it A a er n
Database Adapters (Oracle,DB2,SQLServeretc.)tohandle awide range of 



dataandfile formats. The FioranoPre-BuiltAdapters extractthe MetaData 
informationfrom the Source andsendthe datatothe TargetDataSource 

afer pplin aio s Bu ess R l ta sfr t n n aid t nt a y gv r u sin ues,rn omaio s a dv l aio s. 
FioranoESB alsocomes alongwithavisualdraganddrop toolcalledthe 
FioranoMapperthatcanbe usedtomap differentXMLformats. The use of 
FioranoAdapters andthe MappingtoolhelpedPOSCOsave precious time 

andresources,whichwouldotherwise be requiredforprogrammingthese 
differentcomplexBusiness Rules andvalidations forautomatingthe 
ManufacturingBusiness Processes. 

Figure 3.1ProposedSystems usingFioranoESB 

FioranoESB providedPOSCOwithmultiple levels offailoversupport(very 
importantforadisasterrecoverysystem). These are: 

l :overiaJMSF Multiple JMSbus‘s canbe startedondifferentmachines and 
the FioranoEnterprise Server(FES)andFioranoPeerServers (FPS‘s)canbe 
configuredtoconnecttothese JMSBuses withdifferentorderofpriority. In 

case offailure ofanyofthe JMSbus,allthe FioranoESB servers onthe 



networkgetautomaticallyconnectedtothe nextavailable JMSbus as per 
the definedpriority. Duringthis migrationfrom one JMStoanother,these 

servers store data,thereby,ensuringnodataloss. 

eS

simula eo sl oen be h tfilv su ra h ner ise l el ne oftn u yt a l o ao er ppot tte E t pr ev . O

the FESacts as aprimaryone andthe otherone as secondary. The 
SecondaryFESkeeps aconstantvigilandwheneverthe primaryFESgets 
disconnectedfrom the network,the secondaryFEStakes over. Tillthe time 
the primaryFESis up,itkeeps synchronizingthe secondaryFESwiththe 

latestinformation. Allthe peerservers runningonthe networkwill
automaticallyswitchtosecondaryFESincase ofprimaryFESfailure. 

E itnerprs l :overF iaerver TwoEnterprise Servers canbe started 

eL

quite possible thatthe FioranoPeerServer(FPS)goes downorgets 
discn ecedwit h et r. A h eric u n go h t riclro n t hte n wok llte S v es rn in nta pat ua
FPScanthenbe automaticallylaunchedonsome alternate FPS,ifdesiredby 

Fiorn S o id OS Owit h b it od n micll k ha oE B prv edP C hte a ilyt y a ayma e tese 

changes andsynchronize withthe existingBusiness Processes. Fiorano 
ESB‘s componentmodelprovidedPOSCOwithadistributed,internet
enablednetworkandalsoallows (throughthe aidofvisualtools)the 
efficientsynthesis anddeploymentofenterprise business processes by 

pro rmmer n t pr n g s aik wh e su rin h egeega s a dener ise ma a er le, il ppot gahig -d r
ofeu b it n l ibit s su r edb o .r sa ilya dfex ilyœ a mmaiz elw

S iervc

hte user. 

l :overF ialeve Inanenterprise wide networksuchas POSCO‘s,itis 

POSCO‘s Enterprise Users Benefits withFiorano ESB 

POSCO‘s Business User Spreadsheetlike simplicity 
Real-time Modifications ofthe 

business process 
Extendprocesses withnew 
components whenrequired 

POSCO‘s ComponentProgrammer Focus onIntra-componentlevel 
details (tasks,functions) 
TestingandQAatthe component 

levelassumingstandards-based 
interfaces 

POSCO‘s Business Process Developer Focus onInter-componentlevel 
assemblydetails 
Remote compositionofthe business 
process 

Built-inSecurityatthe component 
levelenhances overallsecurity 
Remote launch,monitoringand 

debuggingofbusiness process 


