0000000000000000000000000000000
000 MO mot 00 Mo mott

Analytic Method using The Relationship between Specification Documents and Records of Meetings to Design
The Documents

Haruhiko Kaiya, Nonmember and Motoshi Saeki, Member
1000000000000 0 obobooooooo

Graduate School of Information Science, Japan Advanced Institute of Science and Technology, Hokuriku,
Ishikawa, 923-12 Japan

1000000 000 oooooooo,ooo

Graduate School of Information Science and Engineering, Tokyo Institute of Technology, Tokyo, 152 Japan

ooooogd: D-I

gboo: bobO0 obobooobooboaoo
googoood
092312000 OO0 OO0 OO 15
Tel (0761) 51 1262

gobog ooboobobobooooboooobbobooobobbooooboobobooob,0o0boboobo
goboooooobbooboboooobobb.ooo,0boboobooboboboobobooon
gobobbooooob,0ogooobooooooboooboboob. obobobo,o0000oboaon
goboboooboobooboboboboboooobooooobbboboboboboboboob,bobboo
gobooooo.gogogbooboboobooo,oboobbobosboboobooooooooo
googooag.

ugoooo booooboo,boob,oboo,bbbobbo

1 0oond

gbooobooooobooooooooobooooooooooooboooobooooboobo.ooo,0boboonon
0000000000,000000000000000000000 10000000000.0%2 0ooao
g,000o0oobobboobooboooobooooooboooobooobooooboboOooo,0boo0a
gbooboobooobooboobobOoboboooboobOobooboooboobOOoooooo0o.obooobOoobo,oaon
oboobooo,b0b0o00oboobooboobooobooooboo,0oooooobooooboooooona
ooboooboooooooooobooooao.

000000000000 0000D0D0D00000D0D0000000000000000,000000000
0000000000 0000000000D000. 00000000000 000000000000000
oo @0OME goooo00000000000000D. 000000000000 00000000000
00000,0000000000000000000O0DO0,0000000000000D00.0000,00
00000000000 000000DO0O00O00OO0D0DD0. D00D00000OD0O0000oo0oooooQ,®
000000000000 000D0OD0DO0D0O0D0000OoOoooDooooo.9 goo, 00000000
000000000000 D000000ODDOoDoO.

000000000000000000,00000000000000,0000000000000000
0000000000000 D0. 0oo0ooooooooooog WA ® 3 ggooooooooooon,
0D0000000000,00000000000000000.00000000000000000000
0000000000000 000D0000000000000,000000000000000000000
ooooooo.



0000000000000000000 ®O000. 0000000000000 (00000000,000
000000 )00o0U0U00o,0000, 0000000000000 000D00OODOODODOCOUDUOOOOO
gboboooooooobooobooooboboobooooobooooooboooboooobobobooboOooonogan
0000000000000000000 WD0OoOO00,0000000000000000000000000
gooboobobobooobooboooooboboooobobOooobooooooobooobooobOoooon
bOoobOobooooooooo,boboboobooboobooboobooobooooooog.

g2000,0b00o0booooboooooobooooooboooboooboob,000bboobo0oDboOoad
gboooooooooobobooboosboooboobboooboooboooooobooobo. b40000000
gooboo3gooooocoooooobobobooo,obocooooooobobooooboooboobooboon,ooon
gbobobooooooobooboboooob,oboooboobooooooOooooa.

2 JOooon

gobooboooobooboobbobboboooobobbooooboobooobobo,0oboboboo
gboooooboobbbo. ooooboobooboobobooooobbooobo.

l. 0ooobOoboooboboooooooooo.
2. 000000000000b0O0 100boOo0o0OOO0OOO0obOOoObo0OoOoooDo.
. 0000obob0obooboooooooboooooooo.

000000000000 0U0000O0000o0OU00UC00O0U00. 000000000 (DOoooooo)o
goboooboooobobOoooooboobo,b0cooboboboobooboooooboboOooooobon
goobooooooooboobooobbo. 1goobooobobooboooboooobooboobobobobooooon
goo.booocooooooooobooon.

gboobOooooooboooboooooboboboo,ob0obobooobobobooooooboo,obooboogon
gobooooobooboooooooboobo. boooo,00b0o0ob0ooooboOobO0oboo 20000
g,gboboooobobooo40000000oao.

e JOOOOODOO:
goooooobooobobboobbooooo.ooobooooooboooooooboooobooooboon,
gboooboboobOoooooob. ocooooobooobob 2000000000000 DODOOOOO0
gboooooooboboon.

obOODOOODODDOOOD:DOODDOODOODOOODLOO,00O0DDDOODODOO.
oO0O0OOOODDODOO:-0ODODODODLDDOODOODLOOODODOODOODOODDOO
gooboooob. ooo,0o0oobooo,gbooooboboo,boobooboo,0booooboo
goooooooobobooboob.
gooooooooooobooobooooooboooboobb,0booooooob 4b00bOOn.

e J0000O:0D00O0O0O0O0OOOLOODOODOODOOOODOODODOODLDOOOOOOOOOODOO
go,0boooobobooobobbo.0oog,0b0boooobooobooooboooobooooooobooon.

oOO0OO0OO0OOOODOOOO.

oJOODOOOOODO.
lgobooobobooooooooooooobobooboboobobo,D0oboobo,00b0bOob0Oo0oog
oooooooo.

3 0o

gbboobOooobooooobooboooboooboooooooooobooooboOooo.oooOo,0b0b0000
goboooboooooooooooooooooo,0bobobobooobooboooboobooobo.boooaon
ooboooobooboobobooooboobobbooobooboobobobooooboOoooboooooDboDog
gooooobooboooo. oooob,ob0oobboooooooboooo,o0obbob0oooooooooboo
goooooboo,0o0b0oooboooooooooob. oo,04000,0000000000000D00O
ob,000000000b00D00bO0obboobooo



3.1 0ooggn

goboobooobooooobooooboooboboboooooooboooooboobboboboobobooboo
gbobooooboboboobobbioooooooboooboon

l. 0oobobOooboooooooooboooooooboooboooooboOoOoooboOo,0b0obb0oOoooon
gboooobooboboobooboooooobooboboooboooonoo

2. 000000000000 bO0bO0oO0oOO0o0oo00obOoOo0oo0obooooobbOOobOOobO,b0o00040oa
gobooOoOooo.ooboo,0b00booboooobooooooobooboobboboOoboboOooobOonog

. 0oobooobooboboobooooooboooooboboooooobooo. boo,0booboboobon
gboooooooobocobobooooobooooboobobOooo. obo,bo0ob0oobooboboa
gbooo,000oo0oboboboboooooooboooo,booooooboboobbooobobonog
ug.

googboobo,booooogobobobooboobooboobobobbbooboobobooon.

3.2 OUUObOOobOoodg

gbbooooooo,ocoboboboooboobooobo,ooo0cobo0oboooooobooobo,booboOooo0oa
ood.

l. gooooboooboooboob.ob,0oobo0bbooooOo,1DgoDooobboboooboOoobon
goi1ooooobooooooboo.oboooobooooboooooooboboD.

2. 0000000000000 0DOO,000DODOO0,000,0000bDDOOobOOODODbOO0OOOO0Og
obooooo.oboooob,b0coboboobooobooooboboooobo,00bbobobobOobooon
oooboob.bobooobooooboooooog.

. 0ooboooooooobooobooobobobboobobooobo0obooboboooooooDbboOo. o
gooooobooooboooooog,booooboobbooooDoobDoooboboboooD.
4. 0000000000000 0OO0O0bOOOOO,ODO0bOC0O0O0O0000O0O000. 10000000000

goooooooo.

5. ooooooooooooobooobo. bobooboooo,bo0obooobOoboOobooboooboon
gooo,o0oboooooooon.

6. D0oooooooooooobo,boboooooboobbboob. boboobOooooboOooobooon
ugod.o0o0obob,b00o0o0ooboooooobbooboooobo0o.0obooooboooobooooo
gbooobooobooooboboo,booboboooobooooboooobooboooboooono
gg.

rooooobooobooooobO,bcooboobboobooocoooboooboobobooboOoob,000o0a
gboooooboobooon.

. o0oboboOobObOooooobboobobooboboob. 1. 00000000 e.O0OO0OODOOOOOOOn
gobooobooooobooooboOo0oooboooo.bobooobbObooooOobobOooDboon

0Uijgooooboooobooooo. coogoboobooboob 1o 40, 000000D0OOO0OOOOO
go0o,00000020,000000000000D000O00C0O0. 00, bOD0O0OODODOOOODOO
gobo,b0o0o0oobooooooobooobobooboobo. 0boo8booboooo,b0co300o0oboooobond
ooooooOO0DOO0OOO0. 00000000 Y000000,0005,6,700000 &bOD00OO0O.00,00
000 40%(2/5)0000000000,000000000000O 1.30 (4/3)00000000000O0OO
00,000000000000 150 (3/2)0000000000.003000a00000,0000001
gloo0o0oo. 003000 28300b00000,00200000000000000008DO0O000OO0OO
gobooob. 00,00 a00057y0000000,00 20000000000000000000000O
U.0030000000 200000,00000000000000000000000D0.

gboogbodogoobooobobobooooobboo.bobobobobobooob0oooboooobo

gbooogooobo. obooooooooboboboboboo. obboooo,0boboobobboboooo
gbooboobbobooobobooobobobobooboobboboobo,bo,bbobobobbobb.



3.3 Uuggoo

gooooooooob. b 20 oooogoo”o00ooooOoooDooDoO0.ogbooooobooo, oo
0011 00000000000000.04000000000000000. 000 A,B,CO0O0O0OOO
ooo0.00d10,3000 cooooooooopoopoooooooo0oogooooooo,00oo 20000
glogooooboooobooboobooob,obboobooobooobobooooboboobooboboo
goboobbooobob,o0obboo0 100o0oobb. boboobooboobobobobosoubbogan
goooobooo.ob4000b000bDbOOO0ODOODOOOOOLO, 00000 bOoODbO04b0D000D.

4 00O

goooo,oouoobooboooobobooooobobobboboooobobbobobobobbobon.
goooboboo,sibboooobooboobobooooobo,obobooooboboboo. o
goobo,02000000000000003000000000000O0.

4.1 0000

gboooooooooobooooooooboooobo 400000 2000000000, 00000000
gdl1ooooooboooooo,0gbooboobobooooooooobooboooobooboooboooboOoog. o
goooooobobooboobooomoo.ooboob10bo0b00ooooooobobobobocobboboaon
g,00b0000 2000000000000 000O00O0,000 2000000000 DOOOOOO0O.0OO
gbOob3booo0ooobooboooooobboooooboooooobbooooooOobO,00bOobooooooon
0o0oo0o0o0ooo (20)0000000U00O0OUOOOOUOOO, 0000000 OOUOOUDODOOUOOO
goooooooOooo0. 0 10 doboobooOooo’oooOo0OoOoD,0b00bDbo 1030,00000
0000 (00 1000000000)00000000D00000DOO. D000 O0DDOD 00000 UDOOOOO
oopoooooboboobo 10b0o00ooDg

goboboob11ooboooboooobo 33odooooo,sbooobooboobooooobooooobboon

O100200000D0000000D00 100 “DO0”0000000OOODOODOOODODOOO,DD000
gboooooobO.obooooboooboobooooobooboobooboooo,oobob0oboboooboDbon
goooooooboooo. oboo,0oo00b,0000,0000,0000,00000 5000000
goobO,00co00b0o0obO00o0o0obobo0ooocoobobooooboobooooog.

gboodooo 200000000000, 00000000000000 100,0000000000¢0 16
goboobooobobobobobooobb. ooboooooooboooboobobooobbobooooboobon
gboobooobooobooobog

ooooo3boooooobbobobobooooboooobosouoboooooo,oo,0oobo0booooaon

b 400000000000 CO0O0OCOOOOOOODOODO,2000000000000000000O00.
gbO200000000000000O0000O0,0000000000000000000O000O0000O00. 0O
uog,b0020000000000000b00000O0OOOOOODbOOO0O0O0ODbOOOOODObOO0OO
go,00000ocoooboboooobobooooooboooooobon.

gboboboooooooobooooooobobobboboboobooobooooboobobooooooog
00000000000 O0oO0O0O0O0O0OU0O0O0/O000000O00O0U0ODO0ODOOUOOOOOUDOOOO
ggoboooboobooooboooboooboobooooooooooobooobooobooboboooooon
0000000000 D0000000000000000D000000000 ®O00000000000000
gooooboooooobboobbOoobOobbOOo0oobooboobobooobobOooOooobooonog

4.2 0OO0O0OOO

020, 0000000000000 000LO00O0O0OOOO0O0O0DOOODUDOOO0. 00030 (oOO)O
000000o0oooO0oooooooo0,0 10000 1,34,.b00000. 020 (DO00D0O0O0O)0O0 300
0000000000000Uo00,0 10000 ab0000O0. 040 (OO00)00D0O0O0ODOOOODOOO



000000 10000 14680 0000. 050 (00000000OOO0)004000000000O000O
goooooobooobooooomoobose,yuobooo. ooo,00b000 200,00000000¢0
g130000,00000 4300000000000000000000.00,0000000000 18900
g,00gooos3bboooobobooooooooooon.

goboo,obbobbooobobobobbobbobbooooobooboobob.obbo0obob 200000
gooo,goboobooobobooobbooboooobooooboooobobobooboboo.o
gooogi1g3bog,gbobboboobobboooooobboboobobooobobooboo,0obooobob
gogooooboboob.ooo,obooooobboboobobobobobobobooobobobboboo.obooa,
gooooooo,0boobo0 1obooooooocoobboboobooboobobooboboobbooboooon
gobo,000000 3boooobooobooobooobooooooboooooobobooo.0oo00,bo0b0b00 1000
goboooboobooooo0oboooobooooooboooooboobo,bb0bo0bo 3bobobbboooocooboon
gooooboboobboboobooooooboooooob,0oobooboooooooooaon.

Jigoogob,oooobooboooboon

1. 000oooooooboon:
g3gboooooobooo,oboooocoboooooboooboobooooboooboobbooo. od
U200 10000000000000DO000000000,0300 100000000000O00O0O0O0
gboooobooobooooboo. oo,00b40000b00oo0oobob10b00o0oOO0bOo0oDba
gboooooo,000s00b0obobooboboboboo 1ooobooobooobooooon
oooooo. ooo,000000 2000000,0000 1200000000,00000000A0
081%0 1000000000 DOOU00LO0D00OOOODOoOoDOO.
goooboooooboboboooboobobooo1oboobobooboooobooboOo0oobobOooboOo 1000
goooooooobooobbooooboooooobooooboo,0oobobboooobooobooobooboooon
oooooooooooooob. bo,bbobo45000,00000000000O0O0O0O0O0O0,100
gooooooobooboooooooooo. oo, o000 bobooooDoboDbOoo
gbo,001oo0ooooboooo,0coboo0ooobooo. o0, booooogoOooooon
oooboooobo,0oooobooobooooboobobbooooooboboboooooog.

2.000000000000O0DOO:
geddoo0obOoobooooobooooboobbboobooooooooobooooobbooooooooo
goobooooooobooooooboooooobooboooDobbOobDbOboooobooobobobobooo
coooooOoooooooboeb0oUd00 ©OOODD PO “ODOO0O000DDOOO’ODOOOODOOOO
goooooobD gob0obo 0 «0boboO0”’0oo0ooOoO0O0oODbDO0oDOoOO0DODOODOoOo0oDDOOn
0000 (0)ooOo0oOoOooo0ODOO0OO0O0O0O0O00DDODU0000DODUOO0O0O0DO0ODDOOOO0OOO
gooooooooboooooooobobooboooooooboobobooboboobooboogooooog
goooooooooooOobDoO Q00000 "0 “0bObO0o0O0D0OoO0OD”b00bDObDO0O0obDOoOoOoooO
50000000000000000 8000000 10 46000000 20 20000000000000D0
gooboooooobboboboooboboooooboooobooboooooboo,ob0ooboboOo0oon
goooooooooboooooooOoo. oo, 0ooboo 220 “00o0O0ODOOO0O0’ODO0OOOOO0
oo, 00 3,10, 11, 26, 29, 40,42, 43 0 SO000000O0O0O000O0OO0DOOOOOOOOOOOOO
gooooobooobooboooboo s, 10,26,400 4000000000000, “boO0O0oOOobOoO”
gooboogo20b00boboooooooobooooboboooboooooboboooooooooon
goooo
gobooboo 1ooooo,oboooobbooboooooooo0ooobobo,00oooooooooga
gbooooooo.oboboboobooobobboboooooooobooooooboobooo.oooaon
ubO1o0b00,00000b000O0000O00O00000O000O000, 000000 bO0b0bOO0O00,00
gooobooboobobobooooooboboboooooooo,obooboobobooooboobooon
goooboobooobooooobo.obo,0bb00b0b0obooeb0ObObOObOO0O0bOO0Og,on
gooooobooooooooboooobboooobooooobooaa.

3. 00000oboooobooooooon:
gbooobogooboogoooooooooooooboooboooboooooboooMwWooboboooboooo
000o0o00oo0o0. 0000005000 (DDO0OUODO 200 100)0000000O0OOODODODOOO
gobooboooooobboooooobooooooooobobooboboobooooooboooooboog
gogg 1oo0bgeconb0ObD 0o0doooboboobobboboobo 3bboobooobooa



0000000 70000000 (DoOO0OO0O0OO0)DOOoOUODO0OODOUOOOOODODODODUOUOUOODOOO

gbooboob,ob0o0ob00ooo0bobooobooooooboo,bobboooobooobbooboooobooa

0o00.00,000000 10300000000000 (00 10000)000O0UO00OODO,0000

gooooooooooboooooboo.oobob0ob 1000b0o0obo0oooobooboboobooooooaoon

O (1200-1500, 3300-3600, 4500-4800, 9600-9900 00 )OO0, 00000000000 OOOOOOO “O

o’oooboooooo,oo00b0b0o0o0oooobooooobbo0ooOooDoDobooDbD.0o0ooOoboboo 200,

00000000000 000000O0O0O00O00O0OO00OOn (14400-1620000 ), D00U0O0oooOO

gbooobooobooooooooooo.

goooooooboobobooooooooooooooooo,bobooobo Toooo.

00 1. 000000000000,00000000000000000000. (400)

002 000000000000000,0000000000000000. (b00)

ob 3. 00oooboboboo,jooooboooooooooooooooobobbooo.oboboboobog
00o0o0oooooooooooooOooo. (s0O)

004. 000000000 O0ODOOODOOOOO,0000000.@BO00O)

goboooboboooboooooooboooobooooobooboob,oooboobboboobooooDoOo,0Dbo

goobooooooboogobobooobooo.

gbooboboobooooooooboobooooobooobooobOobOoboboboboboOoboOoboOoooo
gboooobooooboboooooooooboooboobooooooobobooboooobooooboboobooOono
gboboboobooboooobobooobooboobooooooooooboooooobobOobbooOoooo
gooo

5 40O

gobbooobobbobooobobboooobobobooobbobobobbobobbobo,0oo
goboobooboooboooboooobobobdoooboooobobooobo,0bo0oobooooooboon
goobboboooooooboooobobooboob.boboo,o0boobooooboobobbon
goooboooooobobb,boboboboboooboobobboob. ob,0o0b0o0oboon
gboobbobboooooboooobooobobbooboobobboooooo.obobbooobo,oan
goboooboobobobbooooooooobobbbobobooooooooooboboo.oo,100000
gogbooog,gbobboogbbbobbooboboboobo,bboboboboobooboboobobn
goo.gob,oobooooobbooboboboboobobobobboooooooobobooobo,0obbobbo
gobbobooooboboobooboooooboo.boboboobooobboobobobooobooon
goooooobobooooobbbo. bbb oooobobobooboboboboboobobb
goooooooo.

oo 00000000000, 0000000 OD00O00000O000 (0 D000 UoooUoo oo
00o0oU0o0)0D0o0o0o00ooUo0o0o0ooo0OoOOo00OO0OO00O0ODUO0ODOO0O0OD OD0oDODOoOoo
gobooboboobobbooooboobbboboooo.

oo m

(1) Jeff Conklin and Michael L. Begeman. gIBIS: A hypertext tool for exploratory policy discussion. In
CSCW’86 Proceedings, Dec. 1986.

(2) Bill Curtis. Implication from empirical studies of the software design process. In Proceedings of an Inter-
national Conference organized by the IPSJ to communicate the 30th Anniversary, 1990.

(3) Charles Goodwin and John Heritage. Conversation analysis. Annual Reviews Anthropoly, Vol. 19, pp.
283-307, 1990.

(4) Ole R. Holsti. Content Analysis for the Social Science and Humanities. Addison-Wesley, 1969.

(5) Watts S. Humphrey and David H. Kitson. A comparison of u.s. and japanese software process maturity. In
13th international conference on software engineering, pp. 38-49, May 1991.



(6) K.A.Ericsson and H.A.Simon. Verbal reports as data. The Psychological Review, Vol. 87, No. 3, pp. 215-251,
1980.

(7) Eiji Kuwana and James D. Herbsleb. Representing knowledge in requirements engineering: An empirical
study of what software engineering need to know. In Proceedings of the IEEE International Symposium On
Requirments Engineering, pp. 273-276, Jan. 1993.

(8) J. Lee. Extending the Potts and Bruns Model for Recording Design Rationale. In 13th International
Conference on Software Engineering, pp. 114-125, 1991.

(9) G. M. Schneider Johnny Martin and W.T.Tsai. An experimental study of fault detection in user require-
ments documents. ACM Transactions on Software Engineering and Methodology, Vol. 1, No. 2, pp. 188-204,
Apr. 1992.

(10) Gary M. Olson, Judith S. Olson, Mark R. Carter, and Marianne Storrosten. Small group design meetings:
An analysis of collaboration. Human-Compter Interaction, Vol. 7, No. 3, pp. pp.347-374, 1992.

(11) C. Potts. A Generic Model for Representing Design Methods. In 11th International Conference on Software
Engineering, pp. 217-226, May 1989.

(12) C. Potts and G. Bruns. Recording the Reasons for Design Decisions. In 10th International Conference on
Software Engineering, pp. 418-427, 1988.

(13) E. Soloway and K.Ehrich. Empirical studies of programming knowledge. IEEE Trans. on Soft. Eng.,
Vol. 10, No. 10, pp. 595-609, 1984.

0o -
oooo
ooooo
ooooo
0ooooo
(Ooo0)

01000000000
Fig.1 Matching between a specification documents and a

sequence of conversation.



00000:1)10000000000000O0OO0000g. 2)0
000o00o0o0ooooO0O/oooooooo. 3)00oo
gbobooooooooooobooog.

oo0:000000000000000D0C0D. 000000 undo
gooo.

ugb: obobooooooboo,b0bb00ooooboooooa
go.

0o0/Oo0:000000,000000000O0o0Uooooo
ooooo/ooooog.

02000000000

Fig.2 An example of Specification Documents

gooon
gogogo:1o000oboboobobbooogn.
O0000: 0000000000000 /00000000.
gbobod:-gboboboooobobobooobbobobb.
g
goooo:-booooboboobgob,bobobg.
00000: 00000 wndoOODOODO.

gooon
gbooboo:0opoobgoboboob,boboooban
gooooo.

10. 0000O0O/00

11. 00000 /O0: 000000, 000000O0O00OO
0000o0ooooo/oooooo.

© XN o W

0302000000

Fig.3 An example of items among the document in fig.2
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Fig.4 Examples of the conversation in the meeting.
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Fig.5 Corresponding item for conversation no.4 in fig.4.
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Fig.6 temporal distribution map of each item.
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Fig.7 A distribution map of conversations.
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