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Abstract

In this study, we propose a document traceability analysis methodology for high-reliability
software inspection tool, SIS-RT. The proposed methodology calculates the similarity between
two sentences using the cosine vector similarity formula. The keywords are derived based on
inverse document frequencies. When we apply the proposed methodology to real documents, it
is found that a source sentence and a destination sentence can be determined to have traceability
when the similarity between the two sentences is over 80%. In case the similarity between two
sentences is over 30% but less 80%, it turns out that the decision of the inspector is required.
Even though sometimes the trends between the similarity of two sentences and the traceability



of two sentences do not exactly matches, it is found that the methodology we propose in this
paper is useful for traceability analysis.

. do

0000000 000000 0000 000 o000 00 oo oooo o
O000. 00000 DOO0O000O OO D000 ODODOO0O0 O OOooo ooo
00 0 00 OO0 0000, 00 ODOODO OO0 OO0 ooOoOo.ooooo
00 0 00 OO0 000 00000 00 OO0 000 00 oooo0o ooo
O (inspection)d 0O O OO0, 00000 O0OOO OO OOOOO OOOO OO
000 OO0 OO 000DO. OO0, 00000 OO0 0O OO0 D00 oooo
0000 000 0000 OO0 0000 ODooO0o0o Oooo oooog, ooo
000 DOO00O0O OO0 D00 ODODDoOo0O Dog SsIs-RTODO.

SIS-RT (Software Inspection Support and Requirements Traceability)d OOCOOOO0O
0000 000 D000 0ODODOO0oO0O0 OoOooo 00 O 00 (Verification and

HE|¥|E|HHH

Tk

AL R T L S B L S ..
PR R T e el i el W ol DSTRS i T Tiix
E I L&l b h:'l'hﬂ 'Ih S e TE Tk

Ea
EEE! AR eemrca |
—

[

ob 1 SISRKRTOUO OO OO OO OO



Validation) OO 0O. OO 1, 20 SIS-RTO O OO OO OO 0O0OO OO DOO
ugb 0obdo bobdg oo, ob sIs-RTO 00O OO 0OOODb Doobog bo
ugg 0 b0bodo obobdg oobb o4g,booob oo, 000 o0 boo g
ggb ood, od bbb oobod 00 oo oboodg booo bo o
000 OO0 0bO0O 0Ob0O OooO0 ooob b0O. 00 OO SCR(Software Cost
ReductionU OO 00O OO0 OO0 O0O0OO0 OOOOOD ODOOO, D00 SCR OO
(specification)d OO0 O OO OO0 O0OO0OO OO.O00,00000 0 000
U oogobb 0ob bobd boog bodoobb boboobodg, 0ob 0oobobdg bdao
U uogd gooob obbdoo o0 00 0o booo ooob oo,

go, SIs-RTO0 OO0 OO OO, 00 0obO0O DO, sCROOOOO OO, 000
oo oooob 400 000 bobo, oboobo oboboo ob bo
b oboo oobo booo obobob o0 b0bo b Oobo boob O
gog.

[ v GEEEENA] alilzl
I|2|! Il |E |l|:||l |!|Ii|1||I.E|I!|HI'E|I-I|I1|'H|II|3|E1lﬂlﬂl.ﬂl!lﬂlﬂlﬂlﬂl!l.‘.ll-q
i f==1 T
H
[+ | % = =
e | = & =
& | o
& | 2
[+ | 7 = =
0 | = = =2
I =
[ |
[ | 7 = 7
© ==
[ | =
[ | ?
= | = =
= | =S
a = = = B
L o=
[ | =
[ | o= =S
(0 | = =
3 =5 o=
(= | 7 7
[ | =5
[ | = = B

ugd 2 SISRTOUO OO0 OO0 OO0 OO0



In.oooog g oo

OO0 20 OO OO0 SsIs-RTUO ‘00 OO0 OO0 O0OO0OO0O OO0 OoooOod.
OO0 OO0 OOO0d, OO0 Functional Requirement (FR)O O Software Requirement
Specification (SRS) O OODOO O, FRO OO0O0OO OO OO0 SRSOO OO0
000 0000 00 OO O 0o oboOo ooo. b00oog FROO SRS OO OO
O (natural language)D OO OO OO0O0O, 000 OO0 OO OO0 OOO OOO
OO0 0000 SRSOO OO0 OO0 FRO OO OO0 OO0OO OO0 OooOoO O
00 00 000 oo ooo bdo oo, oo od, sIs-Rtddo FRO SRS
0 00O 000 OO0 OO0 OO0 oobo 0o (@b 2,0 OO0 ooo oood
O 0000 ((inspection)d OOOO O0ODO((inspector) OO0 O DO0O OO0 O0O.
000 SIS-RTO KNICSOO OO OOOO(upgrade)d OO 0000, 000 OO0
0 000 OO0 OO0 00 OoObobo OO0 ooo oooo oooo(semi-
automationN)d 0 0O OO0 OO0 O OOOO.

oo oo ouoodo ooo ooodo oooo oo oo FPrROO O OO0
SRSOO 0O OO OO0 OO0 O0OO0OO0O ODO0ooOUOOo oooo booa.

IN. O0O00O0OD0OO (Natural Language Processing)dd [0 0O O O (Information Retrieval)

goodoud oooouodo oooo oo oodo ooo od ooo, oo
0000 O00O@ex)ODODO OOODO OO0 ODOOODOOO OO OooOoo od
O 0O O (natural language understanding)] OO OOOO OO 0O0O0OKDO (text generation)
000 OO0 O0OO00. 000 DOoOoOooodg 00 0000 (machine translation)
0 doud ouoo oo, 0 oooo oo oooo goodoodg oood
000 O0b0O. 00 OO0 Oo0obob ooo, bOOoo((literature survey)d OO0
oo oood ooooo ooo oo oood.

ogoodd odo ooouo ooouo oud oo ooo ooooo oo
o0 oud ooouo oooo od oo oo O ogod oo oooodo od
ofd oood ouod od, otud oo oo ododo o oo oo o o
oo oo ooooo.

195700 Luhn[l]O ODOOO DOOOO OOO ODOOOO OOO OO0O OO0
000 OO0 OD000 OO(@uery)D ODOOO OO OOOO OOOOOO OO0
oo doooo ood o o oo oooo oo o odgo goo. o, oo
oo ou good oo ooo oud 0o obobodo oooo oooog oo
(term)00 OO0 OO (OO ODOOO nOOO OOO O), 000 DOOO O
000 OO0 000 OO0 OO0 OO0 0000 ((erm vecto)D OO0 OOO O



god.

D=(t,t,,t;,A ,t,) (1)
ogoo,p: 0ol ood oo ooon
t: 000 OO0 OO0 O0O0O0o0 oo oob 10 0o
k=1,2,...,n)

OO0 000, 0000 (information request), OO OO0 (query) OO OOO0ODO
goddo ood oo goooo.

Q=(9,,d,.95,A ,4,) 2
ooo,Q:uoud oo ooon
: OO0 OO0 OO0 DOoooOoo obbo ooo 10 OO
k=1,2,...,n)

g oooo bbb oo oo o b0b oob 00 ooogdg boo
oo oo oobb 0 0b duodb oo bbb ooo oo.

Similarity(D,Q) = itqu 3)

000, 000000 000 0000 00 00 OO0 000 (weighting factor)O
oood, dono oo 100 Odob OO0 Oob O oobOoo oooo oooa
oo. 00 30 000 obobdod oo bodoo oo oo oo O oo ob oa
0 ooo. oo oood oo oo oood o o ood ood ood
(normalization)l O OO0 OO0 OO ODOOOO, 0 OO0O OO OOO OOO
000 O0O00 OO0 OO0OO0DO00D0O A (cosine vector similarity formula)d 0O O
o000 00.[3]

qukwdk
Similarity(D,Q) = ——< 4)

g (qu)2 % (Wy )

O00O,wg: 0000 kOO OOO OO weighting factor
we: OO0 kOO OO0 OO weighting factor
k=1,2,....,n)



Factors information help human operation retrieval systems

Query human factors in information retrieval systems
VECTOR (1101011)
Recordl containing human, factors, information, retrieval
VECTOR 1101010)
Record2 containing human, factors, help, systems
VECTOR (1011001)
Record3 containing factors, operation, systems
VECTOR (1000101)
SIMPLE MATCH WEIGHTED MATCH

QUERY (110101 1)
Recl (1101010)

(1101010)=4

QUERY (110101 1)
Rec2 (1011001)

(1011001)=3

QUERY (110101 1)
Rec3 (1000101)

QUERY (110101 1)
Recl (305030)

(2305030)=13

QUERY (110101 1)
Rec2 (045001)

(2005001)=8

QUERY (110101 1)
Rec3 (000201)

(1000001)=2 (2000001)=3
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O0O00O0 :If there is bypass condition, all AMS outputs except bypass information shall be
automatically blocked.
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AMS_COMP |
Source ¢ 17 = The AMS shall be capable of an automatic restart after a loss of power, a loss of scan, a loss of inputs. and an input overflow,

Destination : 143 = The &MS shall be capable of an automatic restart after a loss of power, a loss of scan, a loss of inputs, and an input overflow,
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OOoog : All AMS outputs except operating bypass information shall be automatically
blocked.
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O 0000 : Hysteresis shall be considered in programming for the AMS application program.
00000 : To prevent signal oscillation, the bistable algorithm shall utilize a predefined
value for hysteresis function.
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@o 2

OO0O0O0 : Hysteresis shall be considered in programming for the AMS application
program.

OO0000 :Each CPM will contain a functionally identical application program.
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