IPSJ SIG Technical Report

CMMI
Web

An approach to traceability management
in information system development

Yosihisa Udagawa'

Managing traceability on design items among development processes is effective to
improve the quality of information systems developed, and thus it is mandatory in
system development standards such as CMMI. This paper describes techniques for
extracting design items exhaustively in a hierarchy from requirement specifications and
design documents on a Web application. We discuss the structure of a data dictionary to
store design items and traceability information. As a model for traceability, we adopt
"trace-relation" which is a binary relationship between design items and provides a
method to verify that design items are exhaustively related. Since the data dictionary
involves meta data on trace-relation, it allows us to flexibly define documents and design
items on which trace-relations are defined. Prototype implementation shows that a set of
essential functions to manage the trace-relation is successfully realized.
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Fig.1 An example of trace-relation in design
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2 SQM-Trace
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Fig.2 Design documents and the data dictionary
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Fig.3 Table structure of the data dictionary
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Fig.4 Design item structure and Trace-relation
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Fig.5 Requirements
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Dim Yer_ID,DocType,C_Title,C_Ho,C Spec ds String

1
210im P_Mo, strSal, insSal, 51, 82 As String
3|0im i, L As Intezer
40im adoCn As ADODB.Connection 4.2
5|3et adoCn = New ADODE.Connection '
6ladoCn.Pravider = “Microsoft.Jet .OLEDE.4.07 421
7ladaCn.Open "Access:T"—Q’*_RU‘? AIE”
GlWer_ID = Cells(1, =i g e IDEERI
9(0ocType = Cells(l, 2) "EREtEOERIENE
10 = 2
11|Da
12| §1= Cells(i, 1)
13| If &1 <* "7 Then
14| L = InStr(st, ".") Excel
15 C_Ho = Trim(Mid(S1, 1, L - 1)) "EBEQES 7
16 C_Title = Trim(Mid(S1, L + 1)) "ED R } )L
17 R 5
18 C_Spec = Cells(i, 2)
19 P_Ho = 'D
20 insial = "insert into R T|t|e Tree "k
21 " walues (7 & DocType & ° & \"er ID &
22 TR C Title & 77, ’"&CNU&" &
23 C_fpec & 77,77 & P_No & 7727
24 adoCn.Execute insSal, , adCndText
25 End If
26 =R
27|Loop While (Cells(i, 1377 Or Cells(i, 2)<:77)
28|adoCn.Close
6
Fig.6 Requirement item extraction program
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Fig.7 External screen design

1|0im J, K, LP1, LP2, LF3, LP4, MP, RP As Integer
210im 51, 52, 83 54, ZName As Strln
3 |Dirm OutD(ZO) InpD(ZO) BitnD{20), KlnaD(ZO) As String
41Dim OutDp, InpDp, BtnDp As Integer
5|For J=1 To Sheets.Count
4] OutDp =10
7 InpDp=10
g BtnOp=10
9|  Sheetst.lSelect
10| Cellstt, 1)CurrentRegion Select
11 RC = SelectionRowsCount % — 2D FEHINE
12| ForkK=1To RC
13 S1 = Cellsi, 1 )Va\ue
14 LP1 = InSteSt, " [Em@ma |
15 LRz = Instis1, [ |
16 LP3 = Irstest, (AR | 72
17 LP4 = Instris1, “[Ra | 73
18 WP = InStrs1, v
18 RP = InStr{SL "
20 If LP1 > 0 Then
21 ZMarme = Mid(S1, MP +1, RP - MP - 13
22 ZName = Trim(ZMame) ‘B &%
23 Elself LPZ > 0 Then
24 54 = MiclS1, MP +1, RP — MP — 1)
25 CutDp = OutDp +1
26 OutD(DutDR) = Trim(S4) B 117 — 418 BERIS
27 Elself LP3 > 0 Then
28 54 = MiclS1, MP +1, RP — MP — 1)
29 InpDp = InpDp + 1
30 InpDXInpDe? = Trim(34) * A7 — 2IBEERIS
1l Elself LP4 > 0 Then
32 54 = Mid(S1, MP+1 RP - MP - 1)
33 BtnDp = EItnD
34 BtnD(BtnDp! = Trlm(SS) S EES
35 33 = Cellslk, 42 valua
36 LP5 = InstrS3, " [#8EE |
a7 WP = In3tr53, " \ "
38 RP = In3tr33, "1™
39 54 = Mid(S1, WP +1,RF - -
40 KinoD(BtnDR) = Trim(S4) &éa IEE?&HRH
4 End If
42 Mext K
43 [Next J
8
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Fig.9 Design items extracted

Fig.8 External screen design item extraction program
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Fig.14 Functional design
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Fig.15 Design items extracted
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Fig.16 Records of table R_Trace_Schema
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2 |HE# SMoPT, TNoPT (AIRPM ERETTA B & 18— 1) ITNUPESRTE T %
3
4|for (F—FILR Trace Schema O FL-I—F RICDILVT )
5[
G| if { RFag ®{EM0" Td S RSDocType, RSYerID, RSC_MoPT,
7 RTDocType, RTVer 1D, RTC_NoPT #&57 ;)
a| [ iffRSDocType, RSVerID, RTDocType, RTWer 1D %
] SOType, SVID, TDType, TVID &—EF 20
10 [ SNoPT& RSC_NoPT &7 —L BB HES O BRI 24— SNoPT %13,
11 TMNoPT & RTC_MaPT &&= —L JHE = O #5158 —"THNoPT %1F5;
12 telse{
13 SMoPTIC RSC_MoPT#, TMoPTIC RTC_MoPTH33FET3;
14 1
15 for (RSDocType, RSWer 1D, SNoPT# -9 L O—FRS #F—7I
16 R_Title_Tree A S3@8Rd 2)
17 { for (R TDacType, RTVer D, TNaPT# - d L - O—FRT #F—FIl
18 R_Title_Tree DS i&5Rd2)
19 [ IfRS.C_Title == RT.C_Titke)
20 {F—ZIR_Trace |2 RS DocType, RS VerID, RS.C_Title, RS.C_MNao,
21 RT.DocType, RT VerID, RT.C_Title, RT.C_MNo &7 2;
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Fig.17 Overview of automatic Trace-relation definition program
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Fig.19 An example of forward trace
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