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A Method of Two-Stage Inspection for Software Requirements
Specifications and Its Evaluation with Multi-Domain Automotive Products

AKIYUKI TAKOSHIMAT!'  MIKIO AOYAMA 2

Abstract: Automotive software is facing the increase of size and complexity, and strenuous demands for safety and reliability.
Software requirements specification (SRS) is consequently gaining importance in automotive software development. However, the
diversity in automotive SRSs is becoming an obstacle to apply systematic inspection methods. The performance of an inspection,
as a result, largely depends upon the inspector’s experience and domain knowledge. This paper proposes a two-stage inspection
method, which combines a) first-stage inspection by third-party inspectors, and b) second-stage inspection by the project team. We
define a reference SRS and quality characteristics for automotive software in order to propose a third-party inspection method that
can quantitatively measure the document quality of SRSs. We applied the proposed method to actual SRSs collected from four

product domains, and evaluated its effectiveness.

Keywords: Requirements Engineering, Software Requirements Specification, Inspection, Automotive Software.

1. [FCBHIC

HENEICEBITA Y 7 by =7 OEEEAETICONT,
HEIHEY 7 by =7 OBBITFEL R L, ZOBHEEIL 10
FTEIZ10FOR—ATHEINL TS 4,8, 12]. bbbt
T, BEMEREEMEICHT 2B LVWERESH D, 20k )
V7 MU =27 OB EFTEDTE L B AT LoD5%E
T DITTERLY (RE) OEARRAARTHD [11]. 72
MTHY 7 by =T ERMEEESE (SRS) A AT T3
YRV 7 R =7 OME, BREIA LN, HIMAWZT BT
RN H D ENMENTWD [19]. HEVEFEEIMEHH
WCRERGEOMELZ &> TE 729 [22], "EHABIZIX

BRI E VWS TZIEHIZEZ S DAT— I RV ENHEDS.

FDD, BB AT — 7 RN A TR T E AT
HFBE LTH SRS P CTHE ALK LRSI LIC
D, —F, HEIEY 7 Ny = THE TS AT v a v
DR EW T D2 >OBERNNH 5.

Il DIFHBEY 7 R 72T DA VAT g (lt o

1R 7T vy —

DENSO CORPORATION.
T2 PR

Nanzan University

©2016 Information Processing Society of Japan

FEUE L 22 D 2R SRS M & SWEAFESHESL L TN D
E,ELTHI) IDIEHBEY 7 Ny =T OEEMETH D,
Pretschner o IZHLML B X A B4 5 JEMERER R ICHE H
L, HBIFY 7 b =T T74TA A R, BT 4
JSarv7x—r %k, E—=77 4%, NU—hLAVFK, A
VI TRDSODICHEL TS [22] HEIEY 7 b =T
BHRETIZ, TNOHD RAAL L T LICTE A DM & Hifenk
HOHNDIH, B DM CHET 2R EAS KN T
bbD. FEHEOMBTIIANRD 5 >O KA A L3R
DM, RU LA CRER, BTFER, AFEN, HH
BEFHEHH P TR EZIToTND [6]. 72D
BARMMICET 2702y = 2 M TIHIMHEIC SRS OREARE
FOMEHMIOREER TR L TWAH20, BIREERMREEZ
TN — LicA v ART v a VO A REE S
TV, F2D7®), AV ANRT g Y ORREIEA v AR
7B DR R AL VHRRICIEFELCLES . LL, +
NIRRT AR T D FAA CEMFOHIIR SN TR

161



YILDITIVOZT YT 0RO L 2016
IPSJ/SIGSE Software Engineering Symposium (SES2016)

D, TRTDA AT 2 g VZHBMTE DD TiER.
1.1 AHEOBEB

AVARY Vg UTEBOM R E RHICEERT 57
DX, WHERAL IS, X TOY 7 b =T
FAECERRIL I NI A v AT v a v HERRA TR
Tho.

BRI A AR g AT DTSR LG, IT
VAT AR EMBE LEEEA VAR v a VHER
BRINTWD [25]. L2L, IT AT L &R0 L8k
REG R AL U ELOABE Y 7 by =2 T ORI, BEAF
DE=ZFA AR a v FiEEFOEEEATHZ L1
T&ERW., 207, RFEOBEANTILLTD 2 5TH 5.
) BHEEY 7 by =7 ORMEICHEIS LR A

ANy va rHERERT D
2) B RAAL L DOEWZLD SRS OFEEMRER AR
I FHEEERT D

DLEDOBEHING, AT FAAL VR E R VE =
FHTH MM 2 REETICEE AR A v AT g v
L, RAAL VEEBAE T A LN (FHE, BRE, T2
28 MR ENDG IR 2y MIEDHA LV ART Y
a v ETSTT, BB AN v a VI HRERETS.

2. AROEMEH

21 BIEDIAVTFR L
ARFIEILH BBV 7T A Y ORRMRICB T, H
BEY 7 N 2T VAT AEXNRIATONZLDOTH S.
B 7T A ¥IZEBE A —7 55 ECU (Electrical Control Unit)
F 723 ECU ZlAB bz AT A0 AL TR B
HEZET D, HEEA —8 TIXEROY 774 ¥ Bl
B ST ECUR Y AT AEffih L CHE LT 5 [15].
BT A RITABE A — SR ARk D BRA:
EZZHEL, ThEabllilY 7 by =T ERAEEE
(SRS), /— N = 7ERAEE (HRS) Z1Ep LELGL %
BT 5. AFETIE, D5 HD SRS #HF RO G LT 5.
SRS DKL HREFEIC L » Ttk &, HEIZIGL
TUML, 7—# 7 u—K, (REXRZEOKEMRE THiZE I
nNa. RU—k LA i EodigEhlEa ek, ZERko—5
28 Simulink 72 EOETFT AV TCERHEINDZ LELHD. L E
FEIXEICHAE LB THD.
2.2 WAREERE
MEFIEOFRE L M A8 L CLL T OWFFEERE~ D5
EaRBD.
RQL. AT TRET 2HE -FA AT v a ik SRS WE
DY 22
RQ2.IEEE Std. 830-1998 THLEI T2 HRHBIZHE
HYT7 T =7 D SRSITE - T2
RQ2.1 HBIHE Y 7 N =T VAT ADOEREZTR TSI
FEARERHRBEHIZSH D22

©2016 Information Processing Society of Japan

RQ22 HBIEY 7 h U =T VAT ADOERZTRT DI
FARRLTWDEKREHIZH D2
23 F—42tv b

AR O GILE —EFEOFIRT LM TR L 6 O
DOHLLD SRS (SRS A 235 SRS F) &, ThmbBMEIT
585D SRS (SRS_G) DFt 7 >DftEkETH S, KA
OBERMAFEEIZY 7 by = TERAAFEE, ~"— Ky =T HE
RIBEERCERO Fx 2 A oK END. KigD
8L, F02Hb0 YT My =T ERMAAEETHD. Lo
L, Y7 by =TT 5 EREAREZEOLAFRIIBAFE T v &
=7 FTEICEB RS TWA D, FHEFITS X A2 b
ONEE, BAR T OB ANTO RE¥F 2 X FOALESIT )
© IEEE Std. 830-1998 23 E# L TV % SRS T\ K3 = 2
VN EER L.

BHD BCU THERREN TWD Y 2T AL DBA X
ECU Z L ITHEREPER EN D720, v AT AR5 I
FERHREA I S ECU & 1 DR L, #® ECU DfLEEE
A UANRT v a L.

1 20 ECU THH#Re Z & ICE D SRS ~4rfft &5
mbdHDH. I, BEHEY 7 b o7 OB TH B0
JRHM S L— R DSk AL~ A A~H T 57z
BTHDH. SRSBH/MENTWEEAIE, SRSOEFE Y £
K% 150 SRS & LR 21T -7, £ 1 IZFHEiAIT -
72T ODSRS PR ET LD FAA & _R—=V8 %R
9. T_XTOD SRS (FHAFETEDINL TS (SRS_F DAk
FEDPFRD).

F1 AVAXT g UHESRS DF—F ¥ v b
Table 1 Data Set of Inspected SRSs

AR ZE ID T P ~_—=T¥
SRS A fT7F 76
SRS B A 34
SRS C Al 39
SRS D A 41
SRS E ar 7 p—h 53
SRS F LA 108
SRS G A T7F 19
it 370
3. BESR

3.1 SRS D&

SRS (2R3 % EEEMM 21T IEEE Std. 830-1998 [13]23d
5. Foftiic, 7AY EBKRAE D ED T Software
Requirements Specification (DI-IPSC-81433A) [7], NASA 73
7E 8 72 NASA Software Documentation Standard (NASA-Std-
2100-91) [20)72 E3 8% . MKELISLTIE, Robertson 573 =
VHNT 4 TR LELN A E D &2 Volere
Requirements Specification Template 242 L T\ 5 [23, 24].
Wiegers 5 3 [28]OHF TSRS DT 7 L— h &L L
TWa. Linl, BBHEY 7 b =7 OFRICHT 5 Zh
S5OT 7 L— b O GER & &I L 72 FFEIE 0.

162



YILDITIVOZT YT 0RO L 2016
IPSJ/SIGSE Software Engineering Symposium (SES2016)

32 SRS mERKMELBIELE
SRS B4 L LT, IEEE Std.830-1998 TEFR S 7= 8
DD EREN I AW B TWD. Lo L, IEEE Std. 830-

1998 Tid, FaBERMELZIES 2 HIEITE D TR0,

Davis 513 24 @ SRS SEFHIE & BFELTET 2 A BV
JAEBELTVS [5]. LaL, 2L OHEETHRITER
SEE TR ENT SRS A VAT v a T HITIT AR
PEICR T, EBRIZZO T EHHAT HITIEIAR+0TH D.
33 4 VARARY Va3 VAE

Fagan |2 L B A A7 3 a > (Fagan Inspection) [9]D
RRIUK, ZORBICHAT L ORERH D [3].
33INEA VAR 3 Y

NEA AT v a v L FEERO/NAETF— LTS R
Ry varvEEETAHETHS. 1 DORAEF—ALT
FHT 2LV L DOXRMBERHTE 2 LWL D
[18]. L22L, £ > AT ¥ a VORRIFA v AT O
FIERRIC S - & bIRSIRFT D VIR LELN TN D
[14]. 2O K AL X b F2miciE—an
AVART v a rFiEE LTEAR+H0ThS.

332 BBEMIA VAR L3 Y

R A v AT Vo3 UII61IE A BB CTHREE O RE (B
M, BRI, RFHRE) KEFEAL TS v AT v
VEATHIFIETHD. LvL, RAA HFOAEE TR
BT HZEIIEESRTHRY., £, oM &R
OWFEL Y —Aa— RIZR L CoORITOATEY, ZRA
VAT g T STV R,
3334 AR L a VI AT LR FE

SRS D iEZEEMICHIEL, Bied7 vy = MHET
SRS fE DR LA T X DA VAT v a U HEEHE
9572 O Ji 5 (RISDM) BMER STV 5 [25]. RISDM
TIIEHE SRS BLOZE I BT —F Y 7 &t SRS %
AVART varOBE LTS, LinL, HEEY 7
b= TR TIRIRAEBREN TR CTH Y, FRALD SRS b
[HELSL D SRS Z N — A THTBLN & 28 {b i 2 OB U CTHERK
EINB7H SRS 74 —~v hEBRFOLONLH D
D~NEERVTDHOIEIES TR, ZT0), B RKAA
VLR D R D24 SRS A VAN a3 T
5I21E RISDM FEIEZ 43 TIEZ2 0 [26].
3.4 BE)HE SRS [CET 2FfR

2001 FOFR THFEEESE (RE2010) T Weber © 233
# L7z Daimler ® HENHEAFEITI1T 2 ER LA T D50
X[271% T, AENE T ER T 20 EE MK
SNDEoTmote. D%, MO BEHE A -0, FH
TTIA4Y, BIOKEZTOCAHESEERT2ICET 5
WFFRDNIERICAT N C& . ABNEER T2 B9 D A58
DH B, SRS EXRE LRI TOLONH 5.
Ott (% Daimler COFEMAHFNITRT « WD SRS &
HATAEEORB 5,999 1F&2 5 L, 4 BEOARMEED G2

©2016 Information Processing Society of Japan

LHEEREET VEREL TS [21].

Langenfeld 5 (% Bosch TOH) 5 MO A7V v
K E#L[E 1} DC-DC =1 > 23— % SRS @ 588 fifl D KFHIZ- 2O\ T,
IEEE Std. 830-1998 /B Rk &l B IZEF L 72 KRifaD 3
ARICESESHTLTWAE. ZORSE, WERFED S HIE
WPk L SE M NBLR KD 61%% 5, Fh oo —Biitx
Mz 723 OB BIEIET A MREWN ERAL IR -T2
[17].

Aceituna [THIAF T AT LD SRS {ERE B EE T & E
1TEED IR (Operational Context) 72 & 6 -2 D 0> 5 (Concern)
ZEHRL, FELFICKTHTF 2y 7 VA MEREL T
% [1].

LAaL, ZhbOWE T~ OBRRE R, FEMmEER
DOFROR LELBHRTH Y, RAFFED L 9 I SRS &K
xR E LT R¥ a2 A v MnE % E &I 200813170
TR,

4., 77O—F

LI THIRARZ LB, A 2 AR = v BT F A
ANCEST, TRTOY 7 M= THBETETHE S
TWHIZENEE LY. L, BEHEY 7 b 7%
TIE, WA RAA T LR D RAAL BB ME L 7
5708, A VAN v a r FIELRE N AL ORI E K
M 2NERDD. ZOREICERL, ARTIEIRNAAL Y
A R 720V =3 T b B BRI BRE 9T FE i T A
RAVANRT arvlk, RAALVH#BERE T- AN (B
HE, BEE, TRERE) hofERINL e s b
WCEBA VAR v a v L ThiTTn, TEBRSA RNT v
AVVATADT Ia—F kLD, FEEHA AR v a
veTuYa s M UANT T a OENE, ERERR
¥ o AV MVEOMR EERNEOMME THD. T,
BUREDR R¥ 2 A MVEICIREL, ZEREEE&ED D
DI FX a2 A NWE ORI ERDT-DTHH.
AFETIXZDZEWD S S, HEFA VAT v a &R
RRFGE R ET D
5. ZBBEA VAR VIVRTLDI L—
LT—4H
50 ZBBEA VAR LAV IRTLAOTOER

K 1WA AR g VAT ADOTa R AR
RTHEZFEA AR g COEMIE RF 2 AL MAE,
FThROLIBMEZHRT L EICHDH. ENITK LT,
TVl b VAR a VISR 2 s FTHE
fiEA, FREE, TRDLOLARMEEZHRTS.

TS AN a VAT AT TEO ek R
IR TA VAT Vg U EFTD
(1) A AT ZZX D SRS DZE

FRT T VA MNPEHE T —L0nbR570 Vs b

163



YILDITIVOZT YT 0RO L 2016
IPSJ/SIGSE Software Engineering Symposium (SES2016)

INOIMSE ULTe A AT 20, BRT U A N 3MERK

L7- SRS #%fHT 5.

Q) HEFIZELDA AT g v DOER
A VARG B PRFEZFH DT SRS DA ANRT
a v EERTS.

B)  1RA AT v UHER O W
3a) A AT Va URERDERIEREE T HE,

A VAR Z1F SRS HRAFE T — A~F X ET.

3b) AU AN va VRN G EREE T S 720
Ba, WEAaT LBET R ANbR5T
TARAL FUR—= FEERT U A R~ RS
5.

@) FBY=Z MMZLD SRS DEZGE
TVl ME, A AR NG IEREE T LT
W5 &I L 7= SRS A 3ZFHT D,

5) TrYVx MILAALA AT v a DN
IaVx NEEEATLERE, BREE, TAXRLE
DENENDSIEGNG R AL N ZTEH LT SRS
DA VAR g B ERTD.

6) 2W|A AT T3 UEEROHIWE
6.2) A VAT T a VRN ERIEEE T 5B,

TuYx/ MEI SRS #X—RT A UBEL Y T
U =T ORRBICEFETS.

6.b) A VAT v URERBEREREL S 0
BE, AVAXRZ v aryTORMMEE LD
MrodR—h2ERTFT U R NEHT .

(7 YeEDOFEM
7a8) TEAAV NUR— NEZHELEZEGES, BERT

F U A MIKET RS ATHEV SRS D EHi &
i79.

7b) ML AR— b EZFELEGS, BERT7 T U R b
IR~ ORIZ 217, KLERGEIL SRS O

AR ETD.
K SRS® (
T /_‘
b e B3 | (7) SRSD W EE(TH ]
= T L) T
| (1 SRS 1 | LAboted |
a — (3) MEHHKEDN? hE |
B e el
Q il Yes |
a | No ~ERK
1
1 3.a) SRSM BIiEL H
‘
5 6) B LB
7 B () 7Rz ok © (6.b) 4F
|3 AL Yes L —h B
= = | No
=
ol (6.a) VAT =T
™= (e

B 1 ZBEA AT a VAT ADT rE R
Figure 1 Process of Two-stage Inspection System
52 BEBA VARV IVDARETIL
HEEZHALVARI T a v DAXETIVER 2 ITART.

©2016 Information Processing Society of Japan

SRS O F¥ = A v FMnE %2 &M T 2 72 DI2i,
SRS DI #EFHR LB SRS & R = A v MERE
DLEELD. SRS OEKIT SRS IZEEFN D REHE
FLXTOWREEDIZSRS T L —FTHDB. FFax
v M ERERREIL SRS AT REMEBEO I B R AL
CHEIFRD 72N S DN E ATRE e BRI & ERT D, —
J7, SRS SWEHHENS F¥ 2 A2 b IEEEE RV Y
BEERGE/FMELEERTD. A VAT vary~<w I TR
X2 SRS @ HRIAE &IE T~ & B R A BhEAT T
5. Bty MEI RS2 2> MERMEEZET 7200
BB FETHD. B~ ) 7 A X7 v =7 b SRS
DOHERERZ S SRS ~HHifT 5. A AT g o~
F) 7 ALERME Y hOMABBEDEEAS AT a3
A RTALEFDR, AL VHEDORWE =N nyx
7 FSRS ZA LV ARY NT 57200 ETD.

SRS @ E K 4;}?37 jj/

———————————

__________________________ A ARG
~EUZR

--------------------------
TOS Ik
SRS
B2 HEEFHA AT a v DALET L
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DELNDBYHE, BEZFA AR HXEHERTF U AR
FNENMSL L CES~ Y 7 ZREAERL L, EHAEROM
HEAICOWTABREEIT) . Bt~ b 7 ZDOMERICEE
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AVART ar~ ) 7 ALERMYE Y NOMAE DY
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T, FALVHRREFFL R VWE=ZFA L AT 2 TH TR
V7 N SRS ORISR % & OB RIRHE ISR L TR
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HH %22 W SRS OAFREE ~KIGT T TR AEZT-
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a7 RIS & ERED 2 DO 2 — R ERT D.
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HEER N F AL, WERMERS LOS M SRS (HERIAE &
DWERAT AR TAaTe—b~vy T EEHR LR
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AL ENTZMBEATTNL EDOL I RMANGELND D
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63.1 SEEEFRIELROT
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WA a0 R a7 #H5H LEZb D TH B, IE
HibA a7 LIEEREA a7 LA, WEREE=— (X
9) LANERIEEE 2 — (K 10) BL UG L 2 — (K 11)
DO CE 5. FERA a7 ol 2 —nbik, 2R
SRS DHAFHEE Z#EIZ 7Y =27 b SRS DREEHRET
X 5. SRS A TIZBM SRS D 1, 2, 4 FITHL T BERT D
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633 HEHREBEER IS LA

a7~ SRS MO ABRICITAEH~ N I 2%
PER T 5. 2B~ b U 7 ZCHFLT D" X7 O$cak B SRS
OHRRERB L ICEFH LE-ONEEEEE X 75 4 (Y
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WIEEENRTOWZRWONEHRIT HZ LIETE 2R, (T
HEEA NS T LE2ANEZ L TEDOHMINTIREL 22 5.

1.1 Purpose

1.2 Scope

1.3 Definitions, accronyms, and ...

1.4 References

1.5 Overview

2.1 Product Perspective

2.2 Product functions

2.3 User characteristics

2.4 Constraints
2.5 Assumptions and dependencies |
2.6 Apportioning of reguirements i
3.1 Extenal interfaces |
3.2 System Features
3.3 Performance requirements
3.4 Logical database requirements
3.5 Design constraints

3.6 Software system attributes
4.1 Table of contents and index |

ﬁi

o 5 10 15 20 25
X] 3SRS A DffEERIEEE A 7T A
Figure 3 Document Histogram for SRS A
634 RAa7E—brvvT
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FEETOMEA T OO ERT. AaTb— vy
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7 b SRS DWEIZK LAZTH DA MFET 5.
712 #&EEAE

#F LRLET =%y D95 H SRS A & SRS G A
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SRS A & SRS G DFHVE R 27 % B E 2 — L ik
Vo —THELEZFEREZZNAENK 13 & 141277

SRS A & SRS G IF®R 22 EL RS-, X 13 &K
14 OIHFERIZ E BIZEH LA aTICL b0 THD. K
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HEIHY 7 h =7 OEREZFTIRT S 5 2T IEEE Std.
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LTV DATREER S S
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1.1 Purpose F- ]
1.2 Scope | [N
1.3 Definitions, accronyms, and abbreviations —|© | @
1.4 References —| +--HR[I---------- 1
1.5 Overview —| -1
2.1 Product Perspective — F-—-— - 1
2.2 Product functions — + - ]
2.3 User characteristics — |
2.4 Constraints — _ ------ 1
2.5 Assumptions and dependencies | |
2.6 Apportioning of requirements — |
3.1 Extenal interface requirements™ — =
3.2 System features™ —| F_**
3.3 Performance requirements * — -fﬂ
3.4 Logical database requirements* — (IR} -----1
3.5 Design constraints —| - o
3.6 Software system attributes* —{ [N - 1
4.1 Table of contents and index —| [N
4.2 Appendixes — | o
T

4 4 SRS Lk D /3 Afi
Figure 4 Distribution in Amount of SRS Description
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FTRTOULAYRRAERNGRERD. 207D, HREDOS
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WRT AN LAY TiE SRS DFLR bk il E TH AT %
ERH D [27]. LiedoTC, BBIEY 7 b =7 ® SRS T
W8 LSV OBER DN B L~V O BR E CIMBE DR 5
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Figure 5 AUTOSAR Layered Software Architecture [2]
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2. X
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3.13 x| [x
3.14 x| [x
315 X X
32
32.1 X| X
322 X X
323 X[ |x
324 x| [x
33 X X
4.1.1
4.1.1.1 X
4.1.1.2 X
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4.1.1.4 X
4.1.2 X
4.1.3 X
4.14 X
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416 X
4.1.7 X
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