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Traceability management model
in information system design processes

Yoshihisa Udagawa'

Managing traceability on artifacts among development processes is essential to improve the
quality of information systems developed. This paper discusses an approach to manage
traceability in requirement and design phases using an example of "longon function" to a Web
system. SysML(Systems Modeling Language) has used as a modeling language since it provides
effective constructs for modeling artifacts in system development processes.

SysML provides several relationships that enable a modeler to relate model elements in
SysML. On the other hand, it depends on each of development project on what items traceability
relations should be defined. This paper discusses a Sys-ML technique to manage traceability with
referring to traceability model framework which reflects the purpose of the project.

It is now an industry practice in a database design to define strictly names of objects such as
tables and data items etc. We have pointed out that we can take advantage of these
strictly-defined names to manage traceability among items on database in requirement, design
and implementation phases.
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Figure 1. Information system development model (from reference 5)
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Figure 2. A traceability framework
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Figure 4. Logon function and application system
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Figure 5. Artifacts and traceability
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DF — 5 R— 2k % IDEFIX CHRITLEZLDTHD Y.
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7 —7 L R_Project (%, 7 —7 /L R_User ® UserlD (.—# ID)Z/EF—L LTH
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Figure 8. Database structure described by IDEF1X
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PK  FK % wizg ] NOT N... UNIQ...

# UserID a1—ID varchar(12)
Password JCRAD—F varchar(16) [}
FmyName HF varchar(6) (] (]
Name eI} varchar(6) (] (]
DateUpdate =3rE timestamp 0 0
LockCount Ow oG smallint 0 0
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Figure 9. Logical design of table R_User
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PK  FK #9EE& RIES B NOT N... UNIQ...
o UserID I—1fID varchar(12)
ProjectID Jasz oD varchar(12) ]
Pr_Name JOazszoha varchar(16) 0 0
Role =3 varchar(16) B [
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Figure 10. Logical design of table R_Project
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KIER, B4 ~0 L —3E VT 113 <satisfy> FEMETEHLTWDS.
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: | J—HID ~FOsT & HD SQL Description’
O A~ IDHS EF—CUT/AD— e r--—F------ 3
LU ‘ EHMRERE '
SELECT Password, DateUpdate
v FROM R_User U, R_Project P
X WHERE U.UserID=P.UserID
JO02z 2 MRS and U.UserID=$UID
and P.ProiectID=$PID
PA L Bl o 4

O 7 > K BEm /
L Fail=LogOnFail.jsp
<satisfy>>
(EmEs:0JA>KEEE )

JCRAD— R—E and

FAEE TL0ELIA [ mBUnzsEm/
LWarn#LogOnWarning.jsp
\<<satisfy>>
( EmER: MBINESER )
HHEFT11HM E

Og4> /
Success=LogOn.do

11. SysML (& & 3 7 v —i&k 3
Figure 11. Process flow design by SysML

4. BREPEOFL—YEY T4 BEICDODNVTODEER

41 T—AR—AF/EFE FL—HEUT 4

TSN AREHE, B, SMERFORVBEBTEEIND. £ OEBMITHE
W AT AR TIE, T4, HEA, ¥—HH, TR LOMRE A
YA—THE A LR, BEORGHVERSND. ERTRET, FHAOS
B CEARADORIEE D) PNHEICERSNDLIZLETHD.

Vol.2010-IS-113 No.5
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T —E RN ZARFHOBERE, EBMTERC AT AR TEEINTHH T TR

<, T—HR—AFZHIZEY — L THREINTNS. RBIZR LT — 7 IVEIEK
(IDEFIX ({2 kB2 EF) ¢ LM I0 DT —T NV EEIT, BEOT —F N—2AFHFHX
BY— L TERLELDOTHS., ZHOKTIE, 8 LEAAEN TR TORI R
HLTNBLENS, BMONEBEKRTO ML=V EU T A NEHINL TS,

T A R=2AZHT D HESCY—HE, T HBR R T — 2R AEFY = h
ST IE, T o — R EH TER SN SQL XX Y — A7 7T AMIEEINT
WA SQL L EDEEEMET = v /7T B2 ELAETHD. £, BEOXNRLETEHT
— A R—RFE AT A (RDBMS) T SN TV BT — X BRI EE IEE I T
HIEND, T—ER—ABHNOT —FRXN—RFRET L7200 [F—FXR—XF
#5570 (DDL)) O HBVER B ARETH D (RN O FEE~DO ML —H U 7 o NEHE
ERTW3B). B, HCoVnTIE, BRI TRET S TFETH 5.

42 SysML &EFL—HEUFADETFLIL—LT—Y

l3.4.1 SysML BREFH| TR L T, SysML OERER TIE, BRBEHZERMIC
BHEOBELZ ERTHZENTE D, TN, SysML OEREFREFE %, SysML
D DESHE RV, MEX) LB Z N TE 5. BT TR R BRI,
Ry 4 — 3 (Package)X° 7 L — A (Frame)lZ L » CTEF& S 41 7= 4 B %2 i (Namespace) 12 &
FNDHLDOICRESND. INOLOEBEHAGDESZ LIZLY, k0 LTI,
SysML DIEB OB ERMIC FL—HY VT (BHEZERT DL ENARETHD.

LnL, YATLAET VT EITHISNENLIE, TOHBIETEDZLEEXS. 4
Z21E, 2L OBE, BREENOL Ty VOB E, Ty Z7HNLNE T e Y Y
X OB & A S CREEEEZEHTSH. 20X )7 — AT, EREFEIPOLN
H7ay 7 I~OBEEIIERTERVEIICHIBT I ENEELVEEXD.

RO EOMAEDRIZH U CHEEE (FL—Y U T ) ZEHLTINE, 7
nYxs7 NZTLIZERD. Wo T, SysML ORZRER—R|Z, KX 33 517 L
— AT =7 | TR L 972, FET AT L — LU= TSV THARTZEM &KLY 1A,
Mo—H v UTF o BEZEHT AMENNELEZS.

43 EREZOHE

SysML DESREFHRTIE, EREENRTFRA P THREEINTWVWAZ EZAHEE LTH
5. RAXOX 61, ERERE, FAIE LT, BREMTEELTWVS. —&IZ, 1
SO BT B FRIE, RN XETH D, T OB CE E A AT L
T, EREMHT L2 LEFFHTHY, EREBOMOIRIE) LRV — 72 E%
EDDMENDH L. BRIER ORE Ltk —i, SysML OEERATH Y, B
BIH, TV OEM, vz OB HIEGFETORETHD. Lal,
CoOMEEERT IR LTUE, EREEBO ML —VE YT ¢ FFENAR.

—oOPIY O E LT, 1SO STEP AP233 DEF AN H 5 2. 1SO STEP AP233 T,
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FL—H B U7 ¢ BEE TR e = —EF ] (REQUIREMENT_VIEW_DEFINITION) 2
FLTEREIND. BRE2—FHRLEREROT F X FERIL (PLAIN_TEXT_ITEM)
i, RIR2IRLEEHERDH D, T7hbb, EREZBONFLKBEND K 5 I2ER
o —EREiT0 (NEOERBENMAN), BRE2—FERIHLTRL—VEI T 1 %
EFXTDHIEEARE LTS, ZEREHONEZBRAICHIT T2 2 L BNEHETH
LZEEEETDLE, NI, BEMRMRTHIEEZD.

SysML B E I I iE, SysML TRk L= T L E KDY — VB TF — & & #d
5454, STEPAP233 242 2 L ZH%E L T 5. SysML & STEPAP233 DET /L
B O RIS (Mapping) (22W T, OMG THRFFTH Y, lEICIEA L TWS

[ PranTed mev | | REQUREMENT  p—{ REQUREMENT CLASSIFIGATION |
[ REFRESENTATONTEM | | RE@UIREMEgT-VERSION | [ CLASSOF REQUIREMENT |
REQUIREMENT VIEW |— REQUIREMENT COLLECTION,
| REPRESENTATON _|— DEFINITION - RELATIOMSHIP
L T CLASS OF REQUIREMENT_
[TRACING RELATIONSHIP | TRACING
(T)

| REQUIREMENT TRACING CLASSIFICATION ‘

[X 12. STEPAP233 O =T 1 7 1 {i
Figure 12. Entity structure of STEP AP233

5. 8hYIC

M= UT s OFHT, WEHEHOKERTHY, HFH AT LB L /4TI
RV, —HT, Y7 MU TEEGRERY AT ABKTIE, SHAENLEE, WEE
RN, BEBEETD, FIHERDRNEVWST-HENRH Y, Wi, HisE,
BERARL LKL ChL—Y B 7 ¢ OFHERET 2 BR AR D NS Y.

B AT LTI, T—F_X—AFHEZIILO LT —HMORFFEICE, £
BLALCHS LB TFERH D00, VAT AREETRT 2 FIESHS LT
WRUVRIA H D, ZE, FICHEHRS AT ARBOZEMERERICHDL EEZ BN
0, WMEEESOHBEO S — L EBET D &, i LRl I E O ML S AT
SN TWD. OMG SysML X, Z DX 5 72 HFFICIS 2 B T2 DITHFE ST & 2 [EERHY
CHA SR TOWBEREFETHY D, AFETHY AT LET U v 7 Ok

Vol.2010-IS-113 No.5
2010/9/13

EmELTND.

ARINE, v 7 F Uk REE Y7l LT, SysML O EEEREIC SV T LZR R
i L7z, SysML T, ZRSORFHEE 2T 288 2MErH 0, HEMD
FL—HE U T FHICH FOICHIGTE DA EVEREN IR ST 5.

—J7, SysML #BlED v A7 ARFRICHEA T 570121%, BEEEOEIHEMG LT 5
MR OHE (FET NV T L—AT—7) ZEHKRL, ZOMEICESHTHREMOEHE
MoORE S (ML—TF VT 1) ZHEENICERT AHMEOCHENEETHD L&
Z5. F£77, SysML Tli, ERERITT FA M LDZEHEZFRE L TWDZ Enb,
BRIAH ORR L — L O L LETH B,

FEBICBIT LR AT AR TIE, R, REH 7A M CoHEBAIHE» L
TFiZks. ZNOHOHEBZFECERET L2 81, TEEBEOBSNDHFEN T
e MEHRY AT LAOFKES - BRERED, HAMO ML —H U T ¢ FEEEE A X
LZHENBETHD. SBOAFEEMET D2 TETHD.
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