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Who Are We (Company)

Sirma Group Holding is one of the largest private Bulgarian software devel opment
and I'T consulting holdings

o 17 years of history, 400 staff, 9 daughter companies, 5 JVs. Offices in 5 Bulgarian cities
and 3 overseas. See more at www.sirma.bg (BG), www.sirma.com (EN)

Sirma Solutions Corp is the backbone of Sirma

« 150 staff, government and private projects, outsourced devel opment, incubation of new
Ideas and units. Inherited Sirma's history and goodwill at corporate reorganization (when
holding was setup)

SirmalTT specializesin complex e-Government projects

« 5years of history, 40 staff (Ruse 30, Sofia 8, Varna 2), young (average age 23), one of the
few BG companies who raises its own staff.

e Focuson JEE, SOA, BPM, RUP, UML.

Sirmabought ITT in late 2007 to add its experience and management practices
o Severa joint projectsin the customs/excise area
e Teams shared between Solutionsand ITT and fully integrated



http://www.sirma.bg
http://www.sirma.com
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Who Are We (Authors)

Viadimir Alexiev isa Sirma Group founder and CTO of SirmalTT / Sirma Solutions. He has
MS and PhD degrees in computer science, PMP certification and 18 years of I T experience.
Having returned home after 12 years in Canada, his dream isto see effective I T use, efficient
eGovernment and less corruption in Bulgaria. Heis currently trying to start up aSirmalT
Consulting unit.

Adrian Mitev isWeb team lead at Sirma I TT. He has 8 years of experience with Object-
Oriented languages, the last 4 specializing in Java front-end devel opment. He contributes to
open source projects JBoss Richfaces, Apache MyFaces, Apache Shale and JBoss Tools.
Current interests include new technologies in the JEE6 stack JSF2 (JSR-314), CDI (JSR-299),
Bean Validation (JSR-303) and JPA2 (JSR-317).

Alexander Bukev isaWeb developer at SirmalTT. From early childhood his computer
experience went through BASIC, C, ASM and embedded systems, then more recently, object-
oriented programming and innovative web-based GUI using JSF and Seam. Special interests
include innovationsin user experience, usability, intuitive interactive GUIs, code optimization
and redundant/fail safe systems.

Vladimir and Adrian are lecturing in the MS Software Engineering programs sponsored by
Srma at University of Ruse and Varna Free University.

Alexander and 6 other Srma | TT staff are graduating in the MS SwEng program
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What 1s ECS2?

» Trans-European system involving 31 countries
* Coordinated by DG Taxation and Customs Union (TAXUD)
* Client: Bulgarian Customs Administration (BCA)

o Strict timeline. "Only" 6 countries were late. BG ECS2 was deployed on time on 1 July 2009
e 11 months from start to production (some national functionalities finished 3m later)
* Including Conformance Testing with EC (and fixing bugs in the CT!), deployment and training with BCA
» Usedintensively: currently handles 80-100,000 export movements (500,000 messages) per month.
e Users: 3500 customs officers, 200,000 potential traders
e Bulgarian Industrial Association is teaching traders how to use Electronic Declaration (paid trainings)
» Large project: 45 message types averaging 100 fields each, 50 Elementary Business Processes (EBP), 30
man/years effort. Subsystems:
» ECS2 Core : message processing (in/outflow), business process, persistence
 ECS2 Web: customs officers data view/entry
 DTI B2B: Direct Trader Interface for system-to-system electronic declaration processing
» DTI Web: trader portal for interactive entry of electronic declarations (manual or XML from file)
* Messaging: EU (CCN/CSI communication, Redix), DTI (db/webservices), BICIS (webservices)
* Routing between ECS1 and ECS2 (complex transition period!)
* Processing Reference Data, Customs Office List, Unavailability (RD/COL/UNA)
» External system integration (BICIS, CAS, RA, SDM, EORI/AEO, TARIC, other gov agencies)
* Printing (Single Administrative Document), Reporting
* Administration (Core and DTI)
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Thelegacy: ECS1

Executed during 2006-2007, deployed in Jul 2007
Big problems with project organization and software architecture

System development continued for 14 months after deployment, some parts never deployed
Big problems with stability, performance and bugs.

Problems with the tool s used

IBM Process Server: heavy XML munching leading to bad performance

Therefore no long-running processes and human tasks used & used as a data flow engine, not areal
BPMS

IBM Message Broker: used only for XML-XML conversion & not worth the overhead

Architecture is not modular

Digparate technologies used for Core and DTI, different GUI technologies

All message munchingis left to Process Server (Websphere Integration Devel oper)
Common steps such as validation, object construction, etc are not modularized

50 disparate processes ("phases') of ~40 steps each: huge complexity, no reuse

a Impossible to modify or extend
I TT was subcontractor, so we knew the business and all problems first-hand
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How do you approach this?

o Immediately (first 3 months) ran an architectural pilot
» Took the hard decision to rewrite ECSL (supported by client), instead of trying to build on
a shaky foundation
« Evaluated IBM vs open source

» Picking toolswasthe "easy part": trust nothing, try everything, be modern but not
bleeding edge

» Finding the architectural approach was the hard part:

» Too complex data & generation of as many artifacts as possibleis key to consistent
Implementation.

* Too much data & share sub-objects, copy/pass references only
Share data beans (stateful Hibernate session) between all core components
* Too much processing & strict code modularization and factoring
» All process-independent steps are done outside of the BPMS
» Screens are reused between core and DTI systems as much as possible

 Too many Rules & Conditions (250, revised daily) & invented X Path based DSL, the
same R& C are used in offline and GUI interactive validation

o Complex processes (and some unclear/buggy TAXUD specs) & design processes
visually, clarify with client numerous times, implement in BPM S
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Toolsand
Technologies
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JBoss AS 5.0.1: application server
JBoss Messaging: message queuing
]BPM 3.3: business process execution

Informix Dynamic Server 10 FC8: database
server (client requirement)

e Tools

JBoss Tools 3.0: development IDE
Hudson: continuousintegration
CheckStyle: static analysis, coding conventions
Subversion source control, EclipseSVN
TestNG 5.8: unit testing

DBUnit: database testing

M S Project: planning

Jira task tracking

Visi0: process modeling

Word: specification writing

Wiki: engineering notes/ collaboration

e Frameworkd/libraries

JBoss Seam 2.1: application
framework, 10C container

EJB 3.0: object mode

JPA/Hibernate 3.3.2: persistence
and O/R mapping

JSF 1.2: web framework
Facelets: JSF templating engine
RichFaces 3.3: JISF AJAX library
JBX 1.1: XML/Java binding
(serialization/deserialization)
Dozer 4.4.1: object graph cloning
(deep copy), used sparingly
JXPath 1.2: DS for message
assignments, R& C validation

Saxon 9: XSLT transformations
Jasper reports 3.1.3: reporting,
printing Single Admin Doc
LLog4J: structured logging

11
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Data M odél
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What’ s In the Data? (complexity)

 BG515B Export Declaration has 220 fields/groups like those below, nested 4 levels
(header, shipment, goods item, package/container/document, 10 kinds of traders)

« Columns: EN name, requiredness, type/repeatability, R& C, codelist, XML tag, Box number in paper
document, BG name (label), BG description (tooltip)

» 45 messages averaging about 100 fields/groups each.
* Imagine 220 chunksof fields like the one below! 150 printed pages

Hame R Fmt Rules CL Tar Knetka Hme OnucaHue Ha 3HaYeHWEeTo HA eneneHTa

—(EXPORTER) TRADER D 1x RBGO2E TRAEXPEX1 2 Hanpaway / HzHocHTERN YoBEKBT N KOMMNAHWATA, KOWTO NPeaocTABAT NEPATEMTE (CTOKWTE) Ha
Npeeo3Iead, 3a TRaHCNopTHRaHeTo un go Monydartens.

Name 0 an..35 MNamEX17 21 me HaumeHoBaHue

Street and number O an..35 StrandNumEX122 2.2 Ynuua ¥Nuua, Homep

Postal code 0 an.g PoeCodEX123 2.3 NnK MowWweHCKN Kog

City 0 an..2% CREX124 2.4 HaceneHo MACTO HaceneHo MACTC

Country code 0 az CcLa CouEX125 25 Onpxasa Kog Ha gbpxasaTa

NAD LNG 0 az TRBGSS CL12 NADLNGEX 265 Ezuk Ezuk Ha Ta2W rpyna gaHHu

TIN R an.17 RBGO23 TINEX 155 27 TIN YHUEANEH HGEHTWHIMEALUMOHEH HOMED HE ThProBeya

Company Type D a.4 CBGO04 RBGOOS  CLS9SSS ComTypEXP16S 2.8 Bug KomnadHua Bug koemnawns (ET, 000, A0 W np). He ce nonknBa =a gUEHYECKH NUua.

Tax Dirgctorats D n.4 RBGO10 CLS513 TaxDirEXP187T 2.1 TepuTopuanda Oduperuna Ha HAT Menbnea c& ake ThRETeBSULT HMa PErMCTPaUMA no feNrapckeTo SaKCHOGATENCTEO
(B¥NCTAT/EWEK, JTHY, ECH}.

Tax Office D n.4 RBGO10 RBGO11 CLS9514 TaxOffEXP168 212 OanbuHa cny=ia Nonbnea ce ake ThErOEELLT HMa PETUCTPAUMA No OBNTApCKOTO 33K0HOGATENCTBO
(BY¥NCTAT/EWK, JTHY, ETH}. Tpafea ga & nogpasgensHis Ha <TepuTOpHANHA
Oupekumna Ha HAI

—(CONSIGNEE) TRADER ©O 1x RO11 TRACONCE1 8 Monyyaten YoBEKBT MNH KOMMNAaHWATA, NOCoOYEHH OT H3HOCHTENA, KOWTO NONYYasaTt
npaTknTe (CTOKWTE) OT NpeB03IBaYa.

Name R an.35 NamCE17 21 me HaumeHoBaHue

Street and number R an.35 StrandNumCE1Z22 8.2 Ynuua ¥Nuua, Homep

Postal code R an.g PoeCodCE123 8.3 NnK MowWweHCKN Kog

City R an.35 CtCE124 2.4 HaceneHo MACTO HaceneHo MACTC

Country code R aZ CcLa CouCE125 8.5 Onpxasa Kog Ha gbpxasaTa

NAD LNG 0 az TRBGSS CL12 NADLMGCE 3.5 Ezunk Ezuk Ha Tazn rpyna gaHHu

TN 0 an. 17 TIMCE159 8.7 TIN YHUEANEH WZEHTHPHEALMOHEH HOMED HA ThPrOBSLE
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Commonality in Data (Factoring)

 BG515B (declaration) and BG513B (amendment) differ by only 1%: 3 tag names
(meaning isthe same), order of 2 fields, 1 added field, and afew rules:

1 I=f12 E1L5 €12 €lfDeclarationOrimendment B 1lx 1 BGELSE :ﬂ]————% 1 I=f1l2 E1L5 612 ElfleclarationOrimendment B 1lx 1 BGELl3E x
z ---HEADER R 1x Z HEAHEA z ---HEADER R 1x Z HEAHEA

3 referencelfunber B an..ZZ EEZO07 2 RefMunHEAL4 jﬂ— 2 referencelunber E an..ZZ EEZOO07 2 RefMunHEAL4

4 typelfleclaration B an. . % CL31 CBGlO0O0 3 TypOfDecHEAZ4 _-_"'-i 4 documentPeferencelfunber B an. _ 21 2 DocHMumHEAL x
25 totalGrossMass O n..l1,3 D222, TRODEL 2 TotGroMasHEAZO7 & type0fbeclaration R an. .3 CL31 CBGlO0 3 TypOfDecHERZ4

26 declarationfOrimendwentDate P nf FEGOLE  PEGO12 2 DeclatHEAZZZ jﬂ 26  totalGrossMass 0O n. . 11,3 Rgzz TROOEZL 3 TotGroMasHEAZOT

27 declarationOrimendmentPlace B am. . 35 2 DecPlaHER394 27 declarationOrimpendmentPlace B am. . 35 2 FomdPlaHERS 98 =
28 declarationfOrimendwentPlacelng 0 az CL1Z TREEGI? 3 DecPlaHERISELNG 28 declarationfrimendwentPlacelng 0 az CL1Z TREEGI? I FndPlaHERS3ELNG

£9 specificCircumstanceIndicator 0 al CL3& B33 3 SpeCirIndHEL]L 29 declarationfOrimendwentDate P nd FEGOL1E, FEGO1S 32 AndDatcHEAESS

£7 E;n 0 an..17 2 TINCELGS 20 specificCircumstanceIndicator 0O al CL2& EBEZZ 3 SpeCirIndHEAL

58 --—-(EXPORT)CUSTOMS0FFICE PR 1x Z CUS0FFEXPERT jﬂ 1= Ein 0 an. .17 3 TINCELlGS

59 officelfExport R an® CLZ233 2 RefNumERTL ]m”'m“ 59 ---(EM{PORT)CUSTOMEQFFICE P lx E2E54 z CUSOFFEXPERT o
&0 —--—(EHIT)CUSTOMS0FFICE PR 1x Z CUS0FFEXIEXT 60 officel0fExport R and 3 RefMumERT1

174 .r_:::-unt,rytlflloutingl:ode I af CLE 3 CoulfRouCodITIL &l ---{(EXIT)CUSTOMSOFFICE R lx £ CUS0FFEXIEKT

180 traderDeclarant B 1lx REGE6Z Z TRADEC jﬂ]mw_ 180 country0fRoutingCode B aZ CLE 3 CoulfRouCodITI1

181l name 0O an..35 3 NamTDEL "mﬂ 181 traderDeclarant R lx REeZ PEGS6Z 2 TERADEC »

182 name 0O an. .35 3 NamTDE1

e S0 we map them to the same javabean class (1513 515 613_615DeclarationOrAmendment)
and generalize data names/requiredness appropriately

 How to discover al commonality and create a properly factored schema?

Generate TXT message descriptions, Diff the appropriate pairs, move repeated groups and common
partsinto sub-objects, replace with references (FKs), generate mapping from several messages to the
same generalized class

l.e.: pour, compare, slice, stir but don't shake. And think alot (repesat, think not drink).
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Data Model (Process)

Developed starting from DDNXA Message Structure (MDB file), including fields,
groups, types, repeatability, requiredness, R& C, XML tag, description

Automatically generated readable tags (e.g. TRACONCEa traderConsignor).We
don't want no Greek tags inside the system! (And this isthe modern way of EMCYS)

Factored to expose and exploit all commonalities (normalization)
Added own business objects (Agent, Message, Movement etc)
Added presentation info: BG name, BG description, SAD box number

Single schema used for: RDBMS, Java objects (data beans), Hibernate mapping,
XSD, XML serialization/deserialization, screen generation, and numerous other
things

Formally described BG changes/additions to DTI messages, added ds.Signature
Formally described CD changes. bugfixes, workarounds for CTP peculiarities

Generated DTI Publication for the traders (Excel description and XSD)
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Data Model (Result)

o 93tables, 750 fields. 45 messages mapped to 28 classes (e.g. 1e501_503_601_603DeclarationData
carries 4 messages). Also covers reference data (RD/COL/UNA), risk analysis data, etc
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Modd -Driven
Generation

17
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~ Generation Architecture
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Model-Driven Architecture

* You can seethe ECS2 architectureis heavily model-driven
 Themodes are highly pragmatic and specific
e Youdon't need expensive or heavy tools
* All you need is Excel and a couple goods hackers
aExcd-Driven Software Engineering ™ ;-)

« UML models

* \We used seguence and activity diagrams complex module design
o Classdiagrams for illustration only

e Dataisgivenin MDB: we want to use it directly, not transcribe it
InaUML tool (would be too much work for too little gain)

e Transcription leadsto bugs like
"n..5 Ismaxinclusive=5" that stop ships
(ECS1 example)
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UML Modeling

+ TaxudHeader + Message + Movement
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Reference Data

Codeélists: as important as data model

Drive all presentation aspects of the
application

21
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Reference Data (codelists)

» All fixed values are managed in the RD part of the database (two tables)
 TAXUD values are received from CS/RD and loaded with an incremental update algorithm
* National values are managed in Excel and loaded with a generator: highly customizable by the client
* Managing al RD in one place from day 1 was an excellent decision

 RD feeds all listboxesand CL validation and drives many other aspects of ECS2
e E.g. consider National codelist CL9058 "Movement State":

clhvalue descrEn descrBg extra extral extra? extrald order masterCl java

9053 Movement state ChCcToORHWME HA OBWMHEHWE —show? CL58 9057 CL_MOVEMENT_STATE

EXPREG | EXS Registersd 00H pervcTpupaHa 1 L0 1101 XP EXS_REGISTERED

EXPMRE  Not Released for export HepazpewseH wsHoc 1 For 1201 XP EXP_MWOT_RELEASED_FOR_EXPORT
EXPREL  Goods Releazed for Export PazpeleH peximM 1 Fo2 1202 XP EXP_RELEASED _FOR_EXPORT
EXPDAC  Diverzion Accepted MpHETO OTKNOHEHHE 1 FOs 1204 XP EXP_DMNERSION_ACCEPTED

EXPCAN |Cancelled AHynnpada 0 FOg 1206 |XP EXP_CAMNCELLED

EXPSTP  Export Stopped, dizcrepancies at Exit M2HoCkT cnpax 1 FO7 1207 |XP EXP_STOPPED

EXPEXP | Exported M2HOCHT 0CHIWECTEBEH 1 Fo& 1208 |XP EXP_EXPORTED

FXPFUP  |Follow-up Mpocnegreaxds 2 F11 1301 |XP FXP_FOLLOW_UP

FXPUFR | Under Exit Confirmation request Mog zanuTEaHE a npocnegRBaqs 2 F11 1302 |XP FXP_UNDER_EXM_CONFIRMATION_RECQUE:
CXPRCO | Cancellation Requested by Customs Officer AnynupaHe aRBEH0O 0T MUTHHUYECKH CRYAMTEN 1 1401 XP CXP_CANCELLATION_BY_QFFICER
CXPRTE | Cancellation Requested by Trader at Export  Axynupade aRBEHO 0T ThProBEL 1 1402 XP CXP_CANCELLATION_BY _TRADER
CXPUCD  Under cancellation decizion Mog pelweHWe 33 aHyNHpaHe 2 1403 XP CXP_UNDER_CAMCELLATION_DECISION
EXTCRE | Created OuakeaHa npaTka 1 GOz 2101 | XT EXT_CREATED

* cl/value: state code stored in the database and handled by BPM S

» descrEn/Bg: screen labels

* extra=show?: determines whether to show Quick Search by this state, and in what color

* extral=CL58: determines mapping to TAXUD codelist for messages CD904/CD905

o order: the order of Quick Search links on the screen (see shot at the bottom)

* master Cl: for which office is this value applicable (eXPort or eXiT)

e java: enum constant to be used in source (e.g. EXP_DIVERSION_ACCEPTED speaks more than "EXPDAC")

TepceHe: | OJH perdcThMpaHa (72), PaspeweHd pesum (B89) |, MoWeTo oTKNOHEHHE (220, MIZHOCET cNpAH (310, MSHOCET ocbWecTEeH (24) , (o0 2anuTEaHe 38 NpocnenAeaHe (G94)




ECS2 System
Architecture
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 All process-independent data munching, scrubbing and
washing is done in one place, outside BPM S
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Backend Architecture: Processing

» All process-independent data munching, scrubbing and washing is done in one place, outsde BPM S

e Inbound (inflow): REDIX transformation, XSD validation, XSL transformation, formal validation (R&C,
CL, date/time), deserialization XML aobject, enrichment (message assignments DSL), business
validation (missing/duplicate MRN/LRN, EORI for TINs, SDM, state=sequence check), save to DBMS,
error handling, creation of 906 error message

* Inbound pre-Router and Convertor: decides whether to passto ECS2 or ECS1 (complex coexistence requirements)

* If BPMS accepts the message, it contributes to the main object (Movement), and parts are copied in

out90| Ng messages
Only references are copied, objects are shared between pipelines (stateful Hibernate session), so DBMS queries are minimized
* XML is used only for input/output. Inside the backend, java objects are shared

» Example: anincoming message is deserialized to an object and saved to the database. When accepted by BPMS, some of its datais
coped as references (e.g. movement/shipmentAtExit=501/shipment). The BPMS then decides to send 2 outgoing messages, which are
created by copying from the incoming and from Movement. The outgoing messages are saved and queued. Database transaction is
closed, committing all saves.

» During al of this no select statements are executed. Only references are copied and only the minimum possible number of inserts are
executed.

»  Comparethisto the heavy XML copying/parsing/xpathing done by WID/PS involving its Business Objects

» Outbound (outflow): message creation, header creation, serialization objectaa XML, XSL transformation,
REDIX transformation, optional validation (for debugging). Outbound routing:
*  CD message to BG ("loopback™): never serialized. It's already written to the DB, so just signal BPM Sto processit.
*  CD message to another country: Redix for conversion to EDIFACT, then JCSI to queueit in CCN/CSI
* BG message to trader (DTI): queueto DTI B2B agent that storesit to DTI DB for final delivery
* BG message to BIMIS: locate the distributed BIMIS instance corresponding to the receiving customsOffice, deliver by webservice
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o Coupled with
state transition
diagrams like
that (from

IE507[ MRN Unknown ] NE502

ECS2 at Java2Days, 8.10.2009 (Sirma Solutions & Sirma ITT)

Business Process Modeling

COO02 - Process Arrival at Office of Exit part II

« TAXUD provides
global process
diagrams like this
(from FSS)

e Theboxesare

"EBP": linear atomic

processing

DDNXA) ,

IE503( Negative Response )

E501
IE524 (3R
Created
IE507 IE503( Positive Response )

Requested J NE521
Diversion
Rejected

IE501

Arrived
Elsewhere

[No|control ]

Goods ready to
be released

Goods [ Control | NE561 Under [CNTRL_RES=B1]
Presented at Exit Control

[ CNTRL_RES=AL or A2 or A4]

J

[ Storing=Yes ]NE525

Goods held for
storing

[ Storing=No ] NE525

Goods released for
immediate leave <

IES90 ME518(Al or A2
r Ad)

IE547( for the whole¢ movement) NE548

Exited

"

IE547[ other than the first

Goods released for
immediate leave (partial)

IE547( covering part of
th

O First

J Received ] NE548

IE590[ First IE590 received AND IE547 for the
specific IE590|has been received ]

IES47 NE548 Partially 590[ other than the first
Exited or lastreceived |

IE590[ Last IE590 Received AND All IE590s
received for the correspongling IE547 ] NE518

R_Trader natiied of
contral

R_Goods not allwed
toexit

R_Goods alowed to
immediate leave

R_Goods allowed to
be stored
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Actual Office of Exit

€0020600
Decide to control
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/ |
/ | N
To contral | 4
(IE581) 1 cou21100
4 | Control of the
/ | goods
/ I
|
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No control
|
|
|
|
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8522) | con21500 Con21801
————————— Record control | Handle not
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| control results
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| /
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L
N5 |/
N /
N
N A 3
N €0021601
X Release goods for
(B528) - exit
7/
, |

7’ |
leaving " stored|
4

, |

¥ &

Ambiguities,
discrepancies and
bugs exist
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BPM: Primitives (Notation)

Selected aminimal set of primitives
(based on BPMN) that are easy to
implement in the chosen BPM S yet
sufficient:

- EBP

* send message

e wait to receive message

o walit for user event: ALL user actions are
recorded just like messages

e wait for timer

» choice (walit for several message types)
» decision (condition)

* sefstate

e async subprocess

Turns out there are multiple states per
Movement: per role, and
primary/secondary

Modeled processes with Visio
* Notusing BPEL. And proud of it J

* Very well received by client because they
understand it

e Two levels: Context and Detail

—
=)
—
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FET:FX T
BTOPMHHD CHOTORHHE
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GOE e

Yarane cubutre
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NOTPEBMTENCRD ChBMTME (0T MMTHUHER] 1K
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I
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i EXTywy
1"MurHoeeHo” ChCTOAHKE |

________ - \ S
A *-!—Zi':-Hi-‘!H['l - CEMO 38
3eneHo — camo 3a \ s
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| OBAacseHue (peanHo He I
| npeowIEvEs DeRcTEME) I
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BPM: Context Diagram

 BPM with theclient takes TAXUD as abasis, then should reflect all clarifications, decisions and national
requirements
» Context diagram shows all messages and EBP for one agent (customs office or trader type)
» Focuseson onerole at the time, i.e. what to implement for that agent
 Theglobal processisimplemented through message exchange and choreographed state changein
Independent systems
» Showsonly the messages exchanged by the other agents

*  Usesswim-lanes for clarity
*  Verywell received by client

Mpeeoasay & Wax, MY

WaxogHo MY

O--

Axtyando NeknapupaHo
CO1B1400 Qyakeara nparla@
ObpaboTka
501

Ovakeada npatka

A -
_ Anyrmpane

CO060105 - |
OGpaborea Ha MNoTELEHMAEHWE HE AHYNHMpEHE
AHYNpa He - | 1=

[O'rlcai Ha aHynr_i_paHe]

—

507 Npencrasgn CTOKH

-
—

e

- 3anmka 3a OTKNOHEHHE 906
HesanwaHo npencTassHe .

- C0020202 R it ;@
Ofpafiotka Orrosop
MpeaocTapeMm cToOKK (b HB OTKNOHEHWE e —— 502
508 - CTroBop Ha OTENOHEeHne

— e
YeegoMABAHE JaNMCEHD OTKNOHEHHE

OTKR33HO OTKNoHeHWE

=

-
=

CO0Z0600
Pawexwe aa
KOHTpON

OTENOHeHKE

C0020703 wM apyro MY 554

Januc Ha
OTKNOHEHHE

-
C KoHTpON c l{ourponllxap'run}
T

-
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BPM: Detail Diagram

(null, EXPBIC)

SI1A0000 O6pa@pTka A0 paspeluaBaHe Ha pexuma

e CO1A0501 (SUM) —‘PeI'I/ICTpI/IpaHe Ha OOH

PaspelueH/Hepgd3peLueH pexum

SI0A0501-1
EORI UHTerpauns

Pervnctpupare Ha OOH

PelueHue ng aHynupaxe CO1B1301 PaspeluagaHe/Hepasp. Ha pexuma

S1060103-1 Obp.aHynmpaHe
Bp.aHyUp: @

K
na EXPNRE EXPREL
2 Hi H U3HOC Pa3spelueH pexum

EXPCAN
Avysupasia v $1020400-1
Craptupare TFUP Punckos aHanus
Taiimep [+
551 npocneasiBaHe
M3HOCbT HepaspelueH
MpenpalyaHe Ha @
Mpenpaliane Ha Nony4eHoTo CbobLLeHne @ \\ /
nonyyeHoToEboGLLEHNE sho 628
\ EXPBIC M3HoChT gaspelueH Mpvemane Ha OAH
] B BMMUC @
; N\
5 < ]
3anBKa 38 QTKIIOHEHWE 501
3 OuaksaHa npatka (EAL) ~
C0O020300 O6p.3anBKa 38 OTKIOHEHNE i 601
@ EXPREL/EXPDAC OuaksaHa npatka (O4H)
AN
503- (CANCELED) EXPCAN/CXP:* v null 503- (MRN_UNKNOWN) EXPREG
CbeT? ) ) ) 518/UdD/UCR PeructpupaHna
EXPNRE/EXPSTP/EXPBIC ‘ EXPEXP Dl d I mention It Pe3aynTaT oT koHTpon B MaxogHo MY
EXPREL/EXPREG/EXPDAC n CXP:null @ was Very \Nel I FXP:null, CXP:null
503- (OTHER) ¢ 503- (ALREADY_EXITED_OR_DIVERTED) Cnupa TFUP
o , received by client?
< —P =
Usxoao My2-~ A A E3yNTaTA O
I - 503+/603+ (npenpawaHe OyakBaHa npaTKa) KOHTpON
HE
v HecboTBeTcTBa CuvoTBeTCTBa
5
Crer? C0021801 OBp.HeyA0BMeTB. pesynTaTh CO031200,06p.NoTBBLEMK EHE 33
503- (ALREADY_EXITED_OR_DIVERTED)/ KOHTpON HanyckaHe
EXPREL/EXPREG 603- (OTHER)
M3HocHT cnpsiH M3HOCHT OCbLeCcTBEH
503+/603+ (I'IonoimTeneri OTroBOp)
Tun ABUSKEHNE
Al — &an
T YBepoMneHpe 3a U3HoC
OfH
v 524 etc
EXPDAC | OTKNOHEHNe EXPSTP EXPEXP
\I'IpmeTo OTKIOHEHNE | N3HOCBT cnpgH MN3HoCcHT ocblLUecTBeH
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BPM: Implementation

e Implementation in
jBPM follows closely
the process
specification.

e Most importantly, it
Is at almost the same
level of abstraction
(2-3x the nodes)
because:

e Itdoesn'tindulgein
low-level data
munging

e All common steps
areoutside of BPM S

@ Contrast with next

page

Y — : o =</ode=>
B o Send CD501B-BG5988
Save Movement
to Sawve Movement CDS01B
to_Goods Released For Export End I ==Node==
Save Movement CD501B
to_End Goods Released For Export
<<End State>= :
D e ==
= Gooils Released For Export End e il

o == S1af7 Slaless
Goods Released For Export Start

to_Enrich Movement BG598B

@ ==Node>=
Enrich Movement BG598B

to_Check Control Results

C‘?J == Decision==
“Check Control Results

if controlResults B1 if controlResults *

£ <<Mode=> ' o)

Set State EXP:EXPNRE

==/foge=>
Set State EXP:EXPREL

to_Send BG551B-BG598E

@ == Mode== [ .ﬁf_p

Send BG551B-BG5988

to_Send BG529B-BGS98B

z=}ode>>
Send BG529B-BG598B

to_Save Movement to_Send CDS01B-BG598E

End Goods Released For Export




ECS1
BPM
lmpl.

In ECS1, one EBP
(CO020300 Handle AER
Request) is implemented
In about 50 nodes

My oh my! I'd rather just
write Javal

e (Actually you don't want to
see the Java code inside
many of these nodes)

And no long-running
processes are used

ECS2 ¢

[ intiakze
!
= g
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r @ ! <
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— ! )
LV3 N N ®
) Popuate IES02 with data & Retrive Expart Opesation Set from DoEgart P save Bxport Dperation
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X Path-based
Domain Specific
L anguages
(DSL)
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Message Assignments

« How do you implement the in, in2 and out stepsin the
pipelines? They are simple assignments
o But there are 134 assignment groups of 5-10 assignments each
(over 900 total): how do you manage them?
e You don't want to write thisin Java

« UseaDSL: it'sall the rage nowadays
o XPathisideal for this purpose. JXPath library groks java objects.

 Now the BA and App Dev (BPMS) teams can share the
responsibility for these assignments
o "alb=c/d" looks nicer than "getA().setB(getC().getD())"
* Moreimportantly, it's much easier to understand and manage
 Embellish as needed with conditionals, "set if non-null",
comments...
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Message Assignment examples

v s .
- w
=

=
=

=
w >

-CD501B:in When 501 is received, enrich it (even if it isinvalid or unacceptable, we want to save it)
sender/role="EXP" The sender is Office of Export
sender/customsOffice=shi pment/officeOfExport The sender is a customs office, and its code is stored in the shipment data

sender/country=sirma:countryFromOffice(sender/ The country of that sender is extracted from the office code (this is an Extension Function)
customsOffice)

-CD501B:in2 When 501 is accepted by BPMS

movement/isSummary="false" Set the Movement as "not summary” (because summary movements are indicated by 601)
movement/shipmentAtExit=shipment Save the shipment datafrom 501 to the movement (the slot concerning Office of Exit)
-CD501B:out To create an outgoing 501

*filter shipment and remove national elements (quite a program here, so we have a comment)

shipment=movement/shipmentAtExport Set message shipment data to the movement shipment data (from slot of
sirma:mapExpTo501() Function call that deep-copies shipment and modifies it to filter out national fields and

array elements. (The only deep-copy in the whole system)

« Thenit grows on you. Why can't we use the same to capture interactive Web context data?
e Indeed we can:

-*:web When ANY message is created by the user of ECS2 Web (customs officer)
dtOfPreparation=%$now Capture NOW in the universal message field "datetime of preparation”
Isender/customsOfficer=$webContext/userld And capture the current user as the message Sender. Instant audit trail!
-BG507B:web When 507 is created by the user of ECS2 Web (customs officer) or DTI Web (trader)
arrivalNotificationDate=$now Capture NOW in a message-specific field (507 is Arrival Notification)

lactual OfficeOf Exit=$webContext/customsOffice Capturethe current Customs Office if present (that'sin ECS2 Web)
*A customs office cannot register 507 for another office



=
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Rules & Conditions

e ECS2hasabout 250 rules, and BG ECS2 adds 50
more. Applied to over 2000 fields

e Add cross-field validationsthat cannot be
expressed in XSD. Example:

C060: | F 'Kind of packages' (Box 31) indicates 'BULK ('VQ, 'VG, 'VL')
THEN

" Marks & nunbers of packages'(Box 31) = 'O

" Nurmber of packages' can not be used

"Nurmber of Pieces' (box 31) = can not be used

ELSE IF 'Kind of packages' (Box 31) indicates ' UNPACKED (' NE',' NF', NG )
THEN ' Marks & nunbers of packages' (Box 31) = 'O

" Nunber of packages' (box 31') can not be used

" Nurmber of Pieces' (box 31) ='R

ELSE ' Marks & nunbers of packages' (Box 31) = 'R

" Nurmber of packages' (box 31') = 'R

" Nurmber of Pieces' (box 31) can not be used

* Weintroduced a classification inspired by
XForms, with some extensions:

G ae

R Required Required Yellow if empty

N  Not applicable Not Relevant  Grayed out

C Cadculate Calculate Calculated static text
X Constraint Constraint Red if false

U  Unchangeable Readonly Static text

I Init (calculate once) None

e Our implementation uses a JXPath DSL (again!):

C060. shi pment / goods| t emf package/ nunber Of Packages. N
sirma:isBul k(../ki ndOf Packages) or sirma:isUnpacked(../ki ndOf Packages)
EN Not applicable when "Kind of Packages" is "%" % ../ki ndOf Packages
BG Henpunoxumo xoraro "Bup naxkeru' e "¥s"
C060. shi pnent / goods| t emf package/ nunber Of Pi eces. N
../ ki ndOf Packages and (sirma:isBul k(../kindOf Packages) or
not (si rma: i sUnpacked(. ./ ki ndOf Packages)))
EN Not applicable when "Ki nd of Packages" is "9%"
BG Henpunoxumo xorato "Bup naxkeru' e "¥%s"
C060. shi pnent / goods| t enf package/ nunber Of Packages. R
..l ki ndOf Packages and not (sirma: i sBul k(. ./ki ndOf Packages) or
sirma: i sUnpacked(. ./ ki ndOf Packages))
EN Requi red when "Ki nd of Packages" is "%"
BG BanmbmxurenHo xkoraro "Bum nakeru' e "%s"
C060. shi prent / goods| t enmf package/ mar ksNunber sO Packages. R
..l ki ndOf Packages and not (sirma: i sBul k(../ki ndOf Packages) or
sirma: i sUnpacked(. ./ ki ndOf Packages))

EN Requi red when "Ki nd of Packages" is "%"
BG BanwmxurenHo xkoraro "Bum nakeru' e "U%s"
C060. shi pment / goods| t emf package/ nunber Of Pi eces. R

si rma: i sUnpacked(. ./ ki ndOf Packages)
EN Requi red when "Ki nd of Packages" is "%"

BG BanmwmxurenHo xkoraro "Bum nakeru' e "Us"

» Theerror messages to be returned (in 2
languages) are also given above

o grmaisBulk() and sirmaisUnpacked() are
obvious Extension Functionsfor thisrule

 If you know the data model and a bit of

XPath, the implementation as easy as
English. Even | can do it!

% . ./ ki ndO Packages

% . ./ ki ndOf Packages

% . ./ ki ndOf Packages

% . ./ ki ndOf Packages
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Rules & Conditions

* Do you want to write rulesin Java?
Don't!

 Thesameruleisimplemented in 60
lines of dense Javain the Standard
Transit Testing Application (STTA) by
| ntrasoft

Furthermore, our rules can be used both
for offline validation, and GUI
Interaction

The STTA rules can be used only for
validation and returning error (906)

public class Q060 extends Rules {

private String ki ndcf PackVal ue;
private String errorDescriptionStr;

publi c bool ean i sRul eVal i d(Docunent doc) {
rul eName = " C060";

NodeLi st 1istOf GDS = doc. get H enent sBy TagName( " GO0l TEGDS' ) ;
int nunberCf GOS = | istOf GDS. get Length();

String tags[] = {"MNunCf PacGS24", "NunOfPi eGS25", " Mar NunCf PacGS21"};
String description[] ={"Nunber Cf Packages', "Nunber Of Pieces”, "Mrks and Nimbers of Packages'};
int id[] =newint[3];
for (int k= 0; k < tags.length; k++) {
Fieldsinfo info = new Fieldslnfo();
i nfo. set Taghame(t ags[k] ) ;
i nf 0. set TagDescri pti on( descri ption[k]);
fieldinfo.addEl enent (info); // add a Fieldsinfo object to the fieldinfo Vector

}

for (int i =0; i <nunberd@s; i++) {
Node GDSNode = IistOf GDS. i ten(i);
NodeLi st i stPackages = ((H ement) GDSNode). get El ement sByTagName( " PACGS2") ;
int nunber Cf Packages = | i stPackages. get Lengt h();

for (int j =0; j < nunber Packages; j++) {
Node packagesNode = I st Packages. i ten(j);

ki ndCf PackVal ue = get TagVal ue( (El ement) packagesNode, "Ki nOf PacGs23");

if (kindOf Packvalue != null) {
if (ki ndOf PackVal ue. equal (" VQ') || ki ndOf Packval ue. equal s(" VG')
ki ndCf PackVal ue. equal s("VL") || ki ndCf PackVal ue. equal s("VY")
ki ndCf PackVal ue. equal s("VR') || ki ndCf PackVal ue. equal s("VO')
id[0] = Fieldslnfo. NOT_USED,
id[1] = Fieldslnfo. NOT_USED,
id[2] = Fieldslnfo. OPTI ONAL;
errorDescriptionStr = "Since the GOOITEGS(" + (i + 1) + ").PACGS2(" + (j + 1) +").KinQPacGs23 " +
“has a value of " + ki ndCf PackVal ue +
which indicates BUK ('VQ, 'VG, ‘W', 'W', 'VR, 'VO), the GOO TEGDS(" +
(i +1) +").PACGR(" + (j +1) +")."

Il
Il
)|

}
el'se if (kindd Packval ue. equal s("NE') ||
ki ndCf PackVal ue. equal s("NF") ||
ki ndCf PackVal ue. equal s("NG')) {
id[0] = Fieldslnfo. NOT_USED,
id[1] = Fieldsl nfo. REQU RED NON ZERQ
id[2] = Fieldslnfo.CPTI ONAL;
errorDescriptionStr = "Since the GOOITEGS(" + (i + 1) + ").PACGS2(" + (j + 1) + ").KinQPacGs23 " +
has a value of '" + ki ndOf PackVal ue +
whi ch indicates UNPACKED (‘'NE, 'NF, 'NG), the GOOITEGDS(" + (i + 1) +
")UPACGS2(" + (j +1) + ).

el se {
id[0] = Fieldslnfo. REQU RED,
id[1] = Fieldslnfo. NOT_USED,

id[2] = Fieldslnfo. REQU RED,

errorDescriptionStr = "Since the GOOITEGS(" + (i + 1) + ").PACGS2(" + (j + 1) + ").KinQPacGs23 " +
“has a value of '" + kindCf PackVal ue + "', the GOOI TEGDS(" + (i + 1) +
Y)OPACGS2(" + (j +1) + 7).

}

((Fieldsinfo) fieldinfo. el ementAt(0)).setldentification(id[0]);
((Fieldsinfo) fieldinfo.elementAt(1)).setldentification(id[1]);
((Fieldsinfo) fieldinfo.elementAt(2)).setldentification(id[2]);

checkFi el d( (El ement) packagesNode, fieldinfo); // check if fields exist in doc

if (errorPointer !=null) {
for (int x = 0; x < errorPointer.size(); x++) {
error = new Rul eError();
error. setError Type(15);
error. setrrorReason(this. toring());
error.setQiginal Attri b Node( "V A") ;
error. set Rul eNane(this. tostring());
error.setErrorPointer ("GOS(" + (i + 1) + ").GS2(" + (j + 1) +)." +
((Fieldsinfo) errorPointer. el ementAt (x)).get TagDescription());
error. set ErrorDescription(errorDescriptionStr + (String) errorDescriptionList.get(x));
errors. addEl ement (error);

errorPoi nter. removeA | Bl enents();

}

}
} 11 for loop for packages
} 11 for loop for good items

return (!(errors.size() > 0));
} /1 is rule valid method

37
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Rules Used for Validation and GUI

° Cong der th|Sru|e Q10:1F first digit of "Transport node at border" (box 25) =2, 5 or 7

THEN "Nationality crossing border" (box 21) is Optional ELSE Required

Q010. shi pment/ national i t yOf MeansOf Transport Cr ossi ngBor der . R

° The I mpl erT]entatl on IS g mple (nothl ng for "Opt") not ( si r ma: RexexpMat ch(. . /transport NodeAt Bor der, "~[ 257] . *

EN Required when "Transport node at border" does not start with 2, 5 or 7

BG 3ambmxurenHo koraro "Bum TpaHCHopT Ha rpaHuuara’ He sanousa ¢ 2, 5 wm 7

» While editing: box 25 doesn't start with [257] so the field is Required (yellow). In thisway the user can
see all erroneous fields at a glance. AJAX implementation: submits&receives only the changes.

o If theuser hovers over the field, itstooltip gives error description (red text) and all details about the field
(tag name, box number, description, format, even codelist)

21 WpeHTHg HEALKWA HA TRPAHCNOPTHOTO GPeACTED NPHW HaNycEdHe Ha EC

CO10: 3anbn®MTENHD Korata "Bya TRaHcnopT Ha
rpaHMuara” He sanodga c'2', 'S WAk ‘7

22 BanyTa W ofwa dakTypHa cTOMHOCT 23 BanyTeH kvpc

26 Bua TpaHcnopT 26 BMA TPAHGNOPT EBE 27 MacTo Ha ToBapeHe/pasTopapeane | TAUHOHANHOCT Ha TRAHCNOPTHOTO CREACTED MPH
on 1 HanyckaHe Ha EC
pp IS HTREWHEELTS (nationality OfMeansofTransportCrossingBorder,
29 MaxogHo MY 30 MecToHaX0K GEHHE H3 CTOKHTR Moan MatofMeaOfTraCroHEAST, 21,47,
BGO04100  |14.10.2009 | |  |®opmat: az INDEX
B2 OTcpovens nnawane| CTORHOCTTa ce M3AOMpa oT KoanuoT CLE (Aepxas
FazpewaHme (BoHHKH)). : - :
« If an incoming message hasthis defect, the same rule implementation returns appropriate error message
<BEI0EE-
° B|||ngua| ErrDes handled <MesSenMES 3> NECR. BG= /MesSenMES 3>
<ZenldeCoduaMES4~BEO05100= SenTdeCodluallESd - I
° CD906A doesn't have EereS’ o we map <MeshecMESE=TRA. *< MeshecMESE >
- <RecTdeCodiusMES7-BEBS3122253 07388 </ Rec Tde CodlualEsT>
to OriAttVd <DatiPreMESS 20091007 /Dac 0 fPratESSs

“Tin0fPreMES10=-1717</Tin0fPreMEZ10:
<IntConBefMEZ11>31d9fel0b34c1l</IntConke fMES1]1 -
“TesIndMES18=0</TesIndlES1S>
“MesIdeMEZ10=31d9feT0b34cll< MasTIdeMES LD
=MesTypMESZ0-BEI06R = MesTypMESED=
<0riMesIdeMEZEZZ=6930Te20b34315<,/0rilesTdalEZEE >
<FUNERRERL=>
“ErrTypER11¥13=/ErrTypERLLl>
<ErrHPaERl1Z-HERAHEA/Nat0fMeaDfTraCroHERE?< Exrr PaER1Z >
<ErrReaERl13+C010=/ErrReaER13
“ErrDesER]15>ZagEM4HMTENHO KOTATO "BME TPaHCMOPT Ha rpaHMUATa" He Samoyea © '2', '5S' somm ' 7'</ErrDesER1E>=
=/FUHERRERL>
< /EGS0EE>



GUI Frontend

JSF+AJAX, lots of generation
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Ul Follows the Single Administrative Document

1TH0EKNAPALKWA A MATHHYECKD ¥UFEXEHKWE HA WZHOC ° "BUSi ne$ payl Oad" data Iaid Out per

co | | DE101000

3 Komnnextu 4 ToORAPHHM CAMCBLA LRM paper form- Cugoms Officers and

| MRN 09DE04211704365622 .
& CTokk-Gpod G Konetu-Gpai 7 CnpaeoueH HOMEp S22 MHaMkaTop cneurandu obeToaTencTea traders knOW It by heart

1 4000 DD4E

35 0f6wo GpyTHO Terno 9 PMHAHCOED OTFOEOPHO MHLE Mo OB ezeMaH1a S22 HauWH H3 NNawaHe =3 TpAHCNOPT ° Pag% Spl it to Common (1) and

22000.500

10 [up#aea Ha NoGneaHD 11 Qupxaca na ‘13 QAL GOOdS |tem (up tO 999)

|uenpamaue Icnenxa
2 Wznpawas / MeHocuten 3463974 HaceneHo macTo . .
WERHAHN FLOUR MILLS NEUSS » Layout made in Excel and the client
¥nuua, Homep Mk Aups. : :
KMNIGESRT. 82-84 41460 DE can ed|t It
8 MomywaTen HaceneHo macTo

o e e . « Fields generated and laid out
B.P. 3041

14 Qeknapatop Hznpauay § Miskocuren automati Ca.l I y
«  Borders, backgrounds, fully

A5 Qupxaea Ha MaHOGC Nonyvaren bI
A6 Qbp#aea H3 Npousxo ¥nuua, Hamep
18 WMaeHTHRHEAUMA W HALWOHANHOCT HA TPAHCNOPTHOTO CP&ACTED NP TPBIE3HE lavpxaca na nenpananemmenns Nuprara va nonyuaeane
| Lk 14
20 ¥ocnogWa Ha A0CTAEKA
31 KoneTH W ONMGAHKE HA GTOKATA
o
21 MaeHTHgHEIUHA HA TPAHCNOPTHOTO CReacTED NPH HanyckaHe Ha EC muEaHnE Narepu 33 TeXKOTOEapHA ABTOMOGHAM 32 Croka H2
NakeTn 4 I
22 BanyTa W 06wa akTypHa cTolHoCT Eng bl apKMpGEKH, HOMEPE, ONKCAHHE ManeT Mapueta Tupr. hlapra
25 Bua TpaHocnopT 26 BMA TPaHCNOPT EBE Y0 MARKT
IHE rpaHwMua IBETPEIIIHOCTTE CS MARKQ 3
29 MzxoaHo My 30 MecTOH3=0KARHHE HA CTOK AL MARII 15
BGO00S100 | —
42 OTCpousHo NNawaHe KonTeinepn
P 3 Bun IHoMep
FaspeweHne I
49 MaeHTHEHEILHA HA CKNag, 33 Tapuden kop 4 OonbAHMTENHA MEPHA 2 AHHKHUE 42 LeHa Ha cTokaTa Kop OOH anachu cTokk
Tun |HOMep Hd CKN3pa OT paspeWHTEnHOTo 10601061 |DD |1DE1 1000
| 24 Dupsfper nponz-es 25 EpyTo TErno (k1 CnpaeoyeH M2 529 HM TpaHncnopT
§13 Mapupyr | 334.000 A&
B CHETOBOSHHA GAHAN TFPEMH KM 38 HeTo Terno (k) 38 Keota 45 CTaTHGTHYECKS CTORHOCT Bamyra
S0 OTroeopHO NHUE Ho MpencTaeeHo 10 IU1 I 100.000 1.00
51 MpeperoeH MATHHYECKH YIPEEAEHHA 53 TPAHSHT H AWpEaEH A0 MpeawecTEIWH LOKYMEHTH
C OTANPABHO MWTHWYECKD ¥UPEXJIEHWE Twn Homep
Z RN LEEUE ) PP 1441C CV 7732/ 26 M

G3 Monyuaeaws MATHHYSCKD yIpesa. (M Aupeaead)

44 MpepcTaeeHn AOKyMEHTHIGEPTHEMEITH

54 [1aTa v MACTO H3 ARKNAPHp aHe
& B B Homep/naTadvsnaesaw, opran JAonenHMTENHA HHGOpMaUKa

Heknapatop ! NpescTIEMTEN (MME] Al Ao ABTEE

CneywanHa vHdopmayma
MocTaeeHn nnomGn Epoi 1 Kog IHHd:opMaL\M

F742
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GUI: Features

Hired a Usability consulting company (still most of the ideas are our own)

Context-dependent "navbars' show important info
o User, office, role
* Number of movements per statein the current office, which are Quick Search links (from CL9058)
o Currently selected movement (sticks even if you switch office type), with linksto its data

« ThCEHE.  QOvakBaHa NpaTka (F52) , 3aAeeHa (71) , NPEACTAEEHM CTOKM (86) , 04 pEWEHWE 33 KopekUMA (1), OOH nod Kopekuua (5)

FISHOCBT cOpad (34, FISHOCBT OCBLWECTEEH (62) , OTKasaH0 OTKNOHeHKE (43) , [0 SaN4MTEaHE 33 NpocnelAsaHe (15
¢ OpveHWe: 09BGO05100X2FM1 OK3 (EXTCRE: OvakeaHa npatka), Pyck, HcTopra, ONpecHK, 3aTe0pK

Onepaunu: NeYaT Ha konWe , BGE07E: MpeACTAEEHM CTOKM B M3X0AHD MY ,[GDEETA: 3anuTEaHe 2a liuqnopmammj

Full type, length, regexp, requiredness, CL, R& C validation (yellow: required unfilled, red:
erroneous). JSF validators are generated from message definitions and R& C metamodel
» Tooltip gives al details about each field (tag, name, description, box number, error)

Msbepete PKCS#11 apaksep v PIN koA Ha BEawaTa 1'

EI eCtrOnI C S gnatur% (PK I Certl fl Cat%) uw for MonA uaBepete qpadeep 3a BaWaTa kapTa: Siemens Card0S |v|
trader &C% and docummt S- gni ng C: Y ITINDOWSY Systendiysiecapll. dll

Mona exeefere FIM k0fa Ha Bawarta smart kapTa:

| |
[n [ omas |

The same business dataforms are used in ECS2 Web and DTI Web.

* The navbars ("chrome") vary per user kind (customs officer, trader) and roles/permissions
Goods Pager: efficiently handles up to 999 goods, add item [+], direct jump, erroneouslist

CNEedHUTE CTRAHUUM CeabpaTrpewkn:OBa, 1 2 3 4 5 7 8 2 10 11 12 13 14 15 16 B 15 OTE-JpL-1|
Oowa, Ctokm:[+] 1 2 2 4 5 6 7 &8 9 1 1 12 12 14 15 s 19 |11 OTE-:upL-1|
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GUI: Features

» Codelist popup (RD selector): allows direct entry (speed) or selection (convenience),
aways validates, allows multi-selection

F 4F -5 0sEnspUpEHE KODEKUNR _

Fﬁxssa Axtyankso Maxogro MY
MaBpaHn CToRHOCTH

] s Ic
2I | CnoBeHuA DE | MlepmaHuA
s’ | CnoBakus

IT | MitanuA
SE | CNoB3aknA

Kagepu | pemaxHi BCUYEN
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GUI: Results of Control

* The most complicated screenin ECS2
* New values (discovered by the customs officer during control) can be entered below
the old values (given in the declaration)

» Color coding isused to highlight deleted values (red-strikethrough), new values (red)
and unchanged values (blue/black)

=
*
‘s

Testl=zer 123, MzHocHo MY, BGO0ST00, Maxon  BGS0YHE: MpeAcTageHW CTOKK B MaxoaHo MY, COS2TA 3anuTeaHe 23 MHGOORMALKEA

TepceHe:  QOJakeaHa npatea (BOY, 2aAeeda (420, MNpeacTaeeH CTOKK (61), BBk OAHE PEIYNTATH OT KOHTPON (7), M2HOCET cApAd (43, M2HOCET OcbWecTEeH (22, OTKa2aH0 OTKAOHE
OeuseHue: 09GR04221 244475629 (EXTUCRE: BrEeXOaHe pe2yNTATH OT KOHTRON), PWck, McTopua

[Neyar Ha konue, UCR: Peaynrati or KoHTpOnN

UCR: PesynTaTh oT KOHTpOn

Odwa Crokm 1

1TOEENAPALMWA A MATHUYECED ¥YPEXIOEHWE HA MIHOC

Ex | | GRODN10Z

2 KoMmnnekTH 4 ToOEApHH CNHEGBLM LRHM

| RN DOGR04221244475629

5 CTokn-Gpod G KoneTh-Gpod J-'ﬁ?a_mueu HOMER i P MHaMEATOp GNeyManHK o cToaTencTEd

1 23 (eess i\

1 e SO 43 \"""'--...__ __,....--"'j
e Ofwe GpyTHO Terno T WHAHGOED OTTOEOPHD NHLLE o —T OBwo EzemMania 5289 HauwH HAa nnawaHe 3 TpPAHCNOpT
w23435454.000 L~ £

10 R Fr AT 11 Jupxaea Ha 13 040,

Insnpam,aHe Ic.u.enxa
2 Mznpawau ! MeHockTen 2809826 HaceneHo macTo
KOPPFI MORTMLIRD
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GUI: Generated from Excel

A B C | D|E|F

GIHII|J K|L

[ ]
MN[0 P|[Q RIS TU W [WwW|x|[Y | Z | AMABAC AL

12

1 0EEKNAPALNA

A WMATHHECK S ¥HPEALIEHIME HA M3HOC

13 .

| | . A

14

15

3 Komnnektu 4 TOE SRR COMC BLF LEM Fig
| MEN A

16

17

B KoneTw-Gpoi ¥ CNpaEaYeH HoMep

& [7 532

5 CToRM-Gpok 532 MHAKMEATOR CneupanHy abcToaTencTes

18

19

35 OBwo BpyTHD Terno 9 PUMHAHCOE D OT M EORHD NHUE Mo ORWD B3EMaHKA 529 HaquH Ha

] . . =28

20

21

10 0 vp#aes Ha NocnegHo 11 Drp#asa Ha 13 0A.
Imanpa WAHE

|cp,emca

22

23

24

25

=2 Trader=2 Mznpawszd f MaHOCKTER

ﬂ'.; ECSZ: test5100, M3xoaHo MY BGO0D5100 - Windows Internet Explorer

O - [e wammsm e R S i aot s

2B

e

23

28

=5 Trader=8 NonyJaTen File  Edit Wiew Favorites Tools  Help

ﬂ? ﬁ'ﬁf £ | ECSZ: bestS100, Mzxoano My BGOOS100 | |

30

31

32

33

14 Heknaparop ‘:E<.':|F:___-c|

1
3 KowmnnekTH

Ynuya, Homep |
2

A MUTHWHECKD YYPEXEHUE HA M3HOC
BG005100

4 ToE3pHHW CMHCEUW LRM

09BG005100X0000577

34

35

36

37

[SU4030

9 PMHAHCOED OTTOECPHD MHLE Mo OB

=14k Trader=14b NpegcTaEMTEN

2 16

35 0o GpYTHO TErmo

OpYyTH =

[5.000

33

39

10 Jrp=ass H3 NOCNEAHD 11 Orep=asa Ha

15 1 bpa s s Ha MaHOC

HEMpaWaHE caenka

GBTo5764

40

41

2 Wznpawau / HeHocuTeN

[JOHNK.

16 1 vp#abs Ha NpoKsxog

42

18 VM LEHTHEMESLMA M HALL HS TREHCI |Q U_HQ E:F RG]

44

45 |

—

20 ¥CnoEWA Ha LOCTaEKS

CNyJYaTEr

Best news:. the GUI
IS generated
Presentation
attributes from
schema.xls,
validations from
R& C metamoddl,
layout from
forms.xls, lists of
valuesd/links from
codelist.xls.

Very flexible and
powerful. The client
can edit any visua
aspect. The client
lovesiit.

(Can you guess
what'sthe yellow?)
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GUI: Technical Details

» Conversation scope: while the user works with one Movement, all fetched datais cached in aUnit of
work, even if the user switches Office Role. When the user goes away, the object is freed and the cacheis
released.

o Specia JSF components integrating with the R& C framework. Every JSF component uses the R&C
metadata about a field or group, which affects type, validators, error status, color, tooltip.
* R&C marks key fields (those participating in rule xpaths) as AJAX triggers: changing such field causes partial submission, R&C
recalculation and partial refresh
» The generator takes care to put specific IDs on client-side controls, facilitating AJAX and automated
testability (JSF puts dynamically generated default 1Ds that can't be used for such purposes)
* Web optimizations:
* TheGUI is fully zoomable, ensuring optimal use of screen resolution
*  CSScompliance, using a cross-browser CSS framework
*  XHTML doctype tagging, ensuring best browser compatibility mode
*  All resources (CSS, JS, images) are properly marked for caching, ensuring the browser caches them for 1 month and reduces traffic
* Resource merge: all CSSand all JSfiles are merged, ensuring faster page processing time.
* Resourceversioning: the build dateis added to each resource filename, ensuring the browser will refetch it.
 HTTPcompression: main pages (business content) are gzipped to reduce traffic. The largest page zips to 10kB.

» Web traffic optimization was critical to enable centralization of ECS2 Web
* BICISisdistributed (120 instances acrossthe country) .
» ECS1Web isaso distributed, while ECS1 Coreis centralized, creating weird timeout problems
« ECS2is centralized and ensures fast response time, even though some remote Customs Offices have bad connectivity (64-128 kbps)
* Client'ssysadmin lovesit. We love it too, it simplifies new version deployment immensely.
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Deployment
Moael

46
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Platform: RedHat Enterprise Linux, Informix 10, JBoss, 5.0.1, JEE 6, EJB 3, JSF
* Centralized (ECS1 was semi-distributed)

‘ VPN Client

B2B Application ‘

Trader System

» Dedicated servers (ECSL shares server with 4-5 other applications, sometimes crashed)
Level 1 Level 2 Level 3
Web PI(_)irr;fZ\)I( BTMS = Check Server = BCA Server Farm
3 Linux 3
Application Server i T
JBoss 4 Application Server
Web applications JBoss 4 Rebponse EORI/ TARIC
(Requested only) AEO
» [ A
Web applications
BICIS
Request
DBMS Informix 10 SDM ‘ CAS ‘ ‘ RA ‘
JDBC
y A A
Database: CWS Database: ECS2
Users Declarations Application Server
JBoss 5
1DBG A A v A J A
i ECS2 Core
| Web Setrvices
Bxopsiwy
JDBC
MeHumxbp WHTepn
y Ha petatop
icati M [ CbO6LLEHN Ha
Application Server decries arta ‘ cbobLue
JBoss 5 Reducded oniy) ECS2 B2B KOHBEVp HUS X
» [ ECS2.
Web applications 44 i Core | & .
- _— Vs DB )3“
O Redix S
Q Request
EDﬁtoiECSZCDI‘P‘
JBDPBM JBPM
ECS2 |Online
@ Mennmxbp Ha
M > = < M < notpeburenckus
‘ ‘ MHTEepdenc
MQ
ECS2Core_to_EQ)
“ A All ports All ports
Firewall | \ Firewall | \
HTTP(S) mrTe v A 4
‘ VPN Server ‘ ‘ VPN Server
External j—
o I . . /\"
omain External Domain v v Common Domain Y
Y i [

EORI/AEO

22 MQ
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Thanks for your
time!
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e Questions/discussion?
e We think our ECS2 architecture is pretty smart, and
would like to hear your comments
 What would you have done differently?
 We'd love to apply this architecture to ssimilar
problems, e.g. Import/export/transit/excise systems.

o Especially in nearby/EU candidate countries (M acedonia,
Serbia, Bosnia-Herzegovina, Turkey, Russia)

e Contacts: vladimir@sirma.bg, +359 (888) 568 132,
callto://valexievl



mailto:vladimir@sirma.bg

