TOSHIBA

Leading Innovation >>>

SPINIAS54 MIA—-5 L 20155E7RH

YIRNII7HEREIOCLAT—YICETS
AKX L SETEF R E{ED

KRAatt FZ 1 O9ANFZIICTYYI-S301t
IoT54.)035—1t>4%— J’'0tA - BRI REp
B3 RiE

20154F7H13H

© 2015 Toshiba Corporation



FhiaT

e AT O AEL. 10U EDFVVUT
— J—/RL—KRSEPG (LA DSPIHEE) : 105<5L)
- BOINZ—-SEPG (ft=1>J5FEZEBPDOSPIHEEE)  3G<H0)
e JASPICICEZhIULTWE
- SPIEESREDRIE. SPIBOKD Rl
- S, JASPICRRRICHIBEIZFETT
o ¥
- 201398 ~20154 38
— H—RF-AOPKEYINIT T TEHFFR (CMU/SEI)
e OCETHBE7IvAITERTR !

TOSHIBA

Leading Innovation >>> © Toshiba Corporation 2015 All rights reserved.



HIR
1. TSP
2. EDODRTYT
2.1 A DAL
2.2 TSPT—ER—ZXADEE
2.3 T4 L EFEm
2.4 TEANWRAE
2.5 RBETILDOESE
3. FRDFEEDHESEIDEM

TOSHIBA

Leading Innovation >>> © Toshiba Corporation 2015 All rights reserved.



=P
1. TSP&IE

TOSHIBA

Leading Innovation >>> © Toshiba Corporation 2015 All rights reserved.



1. TSP&(F

TSP (Team Software Process) ¢l

F—L4 TSP: F—LLAR)LDEKE

EA
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2.1 R OIAL

2.1 FAFEOIHEN
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2.2 TSPT—AN—-ADIEEE

2.2 TSPT—AER—ADEE
o & :SEMPR

- Software Engineering Measured and Performance Repository

e 10970z A4VIL(2014FE58RTE)
e Software Process DashboardDiEH4x &5
e MySQL 5.6% & E

!\[ Software Process Dashboa ﬂ \
TSP
2 &)
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2.2 TSPF—ANR-ADIEEE

TSPT—42~R—2X

o+—7—AXTTeam Process Data Warehouse ) X
e http://www.processdash.com/tpdw

e[Fact Tables éDimension Tables | Gk

e[Fact Tables]tDimension TablesJIz&kY . ¥ GE A,
RGP ETOD A AT RE

Dimension Tables Fact Tables

—]
a C

Team d Defectlog

T

ié-

WBS log
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2.3 T—YmEsHm

2.3 7—5 B

® iR
® TSPTRYxHNT—2GE MDA EAETEE
® ICSSP2014(thE MR) ICTHRRK
® TSPOO I T—ADGEE(T
® BEfEERMANS : REBIILENMENABWNBETENSZENSZLY)
@ IRIELARIOYT : RBIEHFEY (FHTLELEIAHLNFEVED)

Barry BoehmE&ICSSP20141=T
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2.3 T—YmEsHm

BET—3mEIZTT+F—HRTE5DH

Predict the future

Comprehend the tendency

Look for fault-prone

Benchmark
otc CSBSG \

from organizations that
have adopted TSP

IPA
[ SEl has collected data L = ISBSG )

) promisedata

ta for reusable SE expenments

BT —Z R EDRAEE, T—FBD=DIZILLEF TR
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2.3 T—YmEsHm

ISO/IEC 25012: —9mBEETNZEH

e Published in 2008

e Defined 15 quality attributes and 2 dimensions
of inherent and system dependent

No Attributes Inherent | System Attributes Inherent | System
Depende Depende
nt nt

1 Accuracy X Efficiency X X
2 Completeness X 10 Precision X X
3 Consistency X 11 Traceabllity X X
4  Credibility X 12 Understandabilit X X
5  Currentness X y

6  Accessibility X X 13 Availability X
7 Compliance X X 14 Portability X
8  Confidentiality X X 15 Recoverability X
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SEMPRIZ$1T5T—4 & E 514l

4 DDLET —EmERMEICTF—HR

2374

3 /5
=]

i

Dimensions Our verification item
(1) | Amount of Data - The number of records in the tables
(2) | Correctness - Illegal formats
- Missing data

- Wrong values

(3) | Consistency - Sequence consistency
- Effort duration consistency

(4) | Credibility - Direct tests

- Indirect test

» Overlapping time
» Questionable work durations

- Duration of Individual time record value
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3 TR
(1) Amount of Data (2014&5884)
eSEMPROD7—J)IVAADLI1— &

T —AmEBENDIS—LREHT NI BIRICHER

e Dimension Tables
- 109 projects

- 34 teams
— 309 people Fact Table Amount of Data
*Fact Tables Time Log 103,023
- See table
WBS Log 11,449
Defect Log 18,408
Size Log 7,464
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2.3 T EF
(2) Correctness (IE#EtE)
FERGT—SORERE
o JL—)L &R LRz
. F—BRI
e IT5—fE
e BE)UNERRELT—42 (Time log. Defect log) @ E R (X

=0

*Fix defect field&Size logIEFEFELT—ENE L (FE)
ANDT=6)

Fact table Amount of Illegal Lack of Wrong  Incorrectness
data format data number rate
Time log 103,023 1 2 0 0.003%
WABS log 11,449 0 0 0 0%
Defect log 18,408 0 442 277 3.9%
Fix defect field 828 0 442 0 53.4%
Size log 7,464 0 2,688 24 53%
TOSHIBA
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2.3 T—YmEsHm

(3) Consistency (—E %) - sequence consistency
BRYE ZUFAIVTHEFAREDRERLBEN, ELVIEF

TRITNTLSDZERE

¢ IRVEREEDHERLEEDRIIBFZ., B TRZIICT+—HAR

2.3% DERYBR—RBHEIGHNIE

AR B

TOSHIBA

<Case 1>

Task A

Finding & fixing defect

<Case 2>

Task A

Finding & fixing defect

Start Date End Date
Start End
Date Date
;‘f—)
! Start date was entered
manually?
Start Date End Dat
Start § End
Date : Date
;]é

Fixed defect in later task? !>?
[ ]
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2.3 T—YmEsHm

(3) Consistency (— & T#) - Effort Duration Consistency

ARV DEFTRME RAZRIVTHE-FAEREDRRLEBED
EITHBEIOMICFBENGTVIZERE

0.66% DFRAID . FEEDHER

CEBERBOANZNERINFHE
HLTULV-

Q defect fix effort is out of

task effort.
This record was entered
manually?

defect fix effort could
be within task effort.

¢

-
-
-
-
S

task effort defect fix effort task effort defect fix effort
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2.3 T—YmEsHm

(4) Credibility ({E#E1%)
[F—HHETENEEShTVSD ? IICEBUTEREET
i

- Y7 S

— Time Overlapping
— Questionable Work Times

o [HE H"Jtigzﬂﬂﬁ
— Duration of individual time record value
— Distributional properties of the data
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2.3 T—YmEsH

(4) Credibility ({E%81%)- Time Overlapping

e HAVMIDEFBIDI A—=IN—-5vT J(:77|'—737\

- Y-)LOFFE L BEOA—/N=3vT(d. T—HDIEIEICL O TRET DL
==

13.8% DRIV ICHBEDA—
N-SvI2HR

ttttt End
Dat ate
TaskA <
Sta
Dat
Task B 1 >,
; i End
Start ! ; ate
Task C Date '« —
L Y J :
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2.3 T—H BT
(4) Credlblllty (1%*51?) —Duration of Individual Time Record Value
e FRYDEITHREIDHMIZEHE

o ZRYDREITHME, IABIER T MIIZHES . ELVSRERDB L. HERS
MR NLIRITHEZHE

309 EBIZIRINAMIDNHETNAILETEER
o F—AMNETAHIN TS AEEMEAFL

Loc 2.860
200001 Scale 1224
N 101975
15000 \
>
o
[=
o
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2
. \
- Tmm‘
0 T T By == T T T
0 65 130 195 260 325 390 455
work time in time log (minutes)
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2.4 T-9DMRAE

2.4 T-9DTAE

® R
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2.4 T-9DMRAE

O 19 b2AFz MU
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2.4 T-9DMRAE

SEMPROZ7O IO A VLD EAR 53 %

histegram ef duratien In parent prejeet

Fregpseracy
1%
1

Q s TR 184 2oy 2alt cfele
duratlen(deys}
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2.4 T-9DMRAE

SEMPROF—LHALXD9 %

histegram of team #lze In projeet

1%
1

Fregaseracsy

feam gl
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2.4 T-9DMRAE

TH#HDFE(Work item)

the seatterplet Plan task hours ve. Aotual task hours

— In eampanent Work itemL AL D TE D = 81
il : F AR GETH S

ihe seattarpiel Leg plam tazk meurs ve. Log agtual task mours
In ee@mpengnt
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2.4 T-9DMRAE

Ao a—JLINTDA—TR

. schedule performance =
Project performance

higtegram ef sehedule parfermanes In all prejeess i - H
gveriew bin = 6 actual duration - plan duration

plan duration

ﬁ -] _—
W —
Ll — lWork item performance
= = higtogram ef sehedule perigrmanee In all work [tems
g . overfiow kin = 2
i —I—l_l—-—-— i
— — |—|_I i
| i i i | |
! ¥ 3 4 : g 5 -
geheduls performancs g -
. T ] |
| | | | | |
-2 1 ¥ 1 2 3
gehedule perfermanas
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[ Project performance
higtegram of effort perfermanes In &l prejsets
B —
B -
g E ]
s 2 -
W —
R | s
I I I I
.0 08 e Y-
gffort performangs
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2.4 T-9DMRAER

effort performance =

actual effort - plan effort

plan effort

lWork item performance

higtegram of effert perfermanes In all wark Items
ovarflow Rinm2

o e P
|

n
|

|2

gffert performanae
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2.4 T-9DMRAE

Defect Injection Rate® %% (Work item)

histegram ef defeet Injeetien rate In all wark Items
everflow Rinw &

FEE I LT
|

Frexpscrcy
1
|

-
= - I —
I I I I I
Q 1 a g & g
defedt Injection rate (defedtamour
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2.4 T-9DMRAE

Defect Removal Rate® %% (Work item)

histegram ef defeet remeoval rate In all wark Items
everflow Rinw &

® - Defect Removal Rate® 73 fld.
2 _ Defect Injection Rate® & L&l
L
E‘, —
= o .
| | | | | |
0 1 2 g 4 z
wafiact rermoval rate (defectahoury
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2.4 T-9DMRAE

Jx—X@EMNDDefect Injection Rate

— O—kF2x—XMDDefect Injection
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2.4 T-9DMRAE

Jr—XE0ODefect Removal Rate

ERERERE
REEEES
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Defect Removal RatelZ . B{&ATX
FDZENEYELF L (P REIZDLNT)

Rexplot of defeet removal rate n all werk Items
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2.4 T-9DMRAE

@307 0S5 1) MIXI B4
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2.4 T-9DMRAE

BRE IR A : Aokt
o LT O#EHIDWTREE R
we____J&m ______Jmw

N HB2INHAX T—HDE

min &=/IME FT—HDFRTHRE/NELME

max BRAME FT—ADHTRHAEME

range BEH] RANENSE/IMEZSIVZED

median FRoefiE T —HZIRICHNTFRIC, BEARICSEZED

mean 98 FARTDT—ADFNZZDFLETEILILED

SE RAESRE T—ADFIEDNSDE (BREREZVNTEIIZED)

CI {EFEX[E BEHESAROENEDXECFE T DHEERN95% ThDXEIDIL
Var TIEY T—=HADFIIBENSDINZDEZRITHD

SD A fRE T —ADFIGENSOFENRNSDEERITED

cv ZENHER BRI DOEERT (REREZFITEOLED)

Ql, Q3 DIEL Ql: T—A%Z/NEVECHENRTzEE D, NSV HS25%B DB
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2.4 T-9DMRAE

HEEH : 2 HOHTITFEY

o« F—EADHTH, BEAHICENIFL L TEFE>TNIHER
T
o EERDPMANAUTIZEINEIDD. ZDT—EINFTRIAFEZLEZINEDH
F:::
o IMMERAHIEITANILDHTIZTA—HRX

o NDHBTIEIEXYDREEICHIATESLHFIE
« U574 7EFE: Q-Q plot, P-P plot
o UST4AILTIHEBEWFEER: PO —Y - A —1)URE

o EEDMD/INTA—RHEEICIE, RAHEEEZFIF
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2.4 T-9DMRAE

Defect injection rate

e Defect Injection Rate (LLf&. DIR)
= FNESHDRAAHE . TEH (A

TOSHIBA p
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2.4 T-9DMRAE

#l:-5H57a0xHODIRDEE R HFHET

N | min | max |range

30| 0.022| 1.246| 1.225

Median | Mean | SE

histegram ef defeet Injeetion rate In prejeet_key 18
ﬁ -
=
o -
g o7
bl
L.
T
= -
| | | | | | | 1
¢.g ¢a T4 @6 @8 1.6 1.a 1.4
dafect Injectlon rate
TOSHIBA
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0.32222| 0.394| 0.0552
CI | Var | SD
0.113|  0.0915| 0.3025
cv | Q | Q3
0.7671| 0.1692 | 0.5
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2.4 T-9DMRAE

Bl:-Hd7A0x9DIT—XEDDIRD %

hexplet of defeet Injeetien rate by phase In prejeet_key 18

=== .
A
’ :
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2.4 T-9DMRAE

Bl: 55700 9RODIRDFMERLHADYTIEFEY

Emplrical and theerslical dens.

iy Ly
ﬁ -
E . 3
2 o
i E 1
§ r—r—rrr—r § T
2.d 48 18 1.5 2.4 0.8 1.9 1.8
Cata Thamwtesl quantllss
Emplrical and theorellcal CDFs F-F plet

a9 a3 e 1. e LE e 28 8 1R
[V 15:¢ Thezmetion pebaklltles

Maximum likelihood estimation

Estimate SD
meanlog| -1.1988]| 0.1434
sdlog 0.7852 | 0.1014

Anderson-Darling test
Anderson-Darling test | 0.4221

TOSHIBA
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p-value | 0.8254
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2.4 T-9DMRAE

Bl: 35570 ORODIRDITAIT LD HADHTIEEY

Emplrical and theoretlcal dens.

\

Bty
BEE ES 90 945 206
1

e e a8 10k
Ewtz

Emplrical and theeretlcal COFs

=4

GG plet

iz

| CLCNN ©E N FET

e LE 24 2% 0 10 1&

Thamstleal guant! &

F-F plet

g - 1 1 1 1 1

¢ 22 94 28 28 1A

Thaswtloa @pababl il

Maximum likelihood estimation

Estimate SD
shape 1.4331| 0.1935
scale 0.4368| 0.0589

Anderson-Darling test
Anderson-Darling test | 0.6421

TOSHIBA
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p-value | 0.6077
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2.4 T-9DMRAE

Defect removal rate

e Defect Removal Rate (LIf§. DRR)
= ANEEREH . ITEH(ANE)

TOSHIBA 46
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2.4 T-9DMRAE

#l:-HA7A0ODRRD R #HET

Fregpmctancy

TOSHIBA

CTR | (I

B

histegram of defeet remeval rate In projeet_key 18

I I I I I I I I
GQ G2 . .8 g 1. 1.2 1.4

dafect removal rate
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N | min | max |range

29| 0.022] 1.217| 1.195

Median | Mean | SE

0.3165| 0.371| 0.0532
CI | var | SD
0.1089|  0.0819]| 0.2863
cv | Q1 | Q3
0.7702| 0.1692| 0.4286

47



2.4 T-9DMRAE

B-HBH5T700H9FDIT—XEDODRRD %

kaxplot of defeet remeval rate by phase In prejeet_key 18

ET?TT%??
ERRERE
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2.4 T-9DMRAE

Bl:H57A° 2 FODRRODFIMIER T AADHUTIEEY

Emplrical and theersilcal dans,

- i g
% % " Maximum likelihood estimation
E - : Estimate | SD
"] Eé meanlog | -1.2492 | 0.1427
g g sdlog 0.7686 | 0.1009
Y B S R E— — — T
] ) 9.8 1. -] 0.5 1.4 1.4

Cata Thamwt!oal quant!| &
Anderson-Darling test

Emplrical and theereilcal CDFe F-F plot Anderson-Darling test | 0.4956

p-value | 0.7499

e e a8 1 v eE 4 2% 8 18
Letz Thazstioal mekebl|lte:

TOSHIBA 49

Leading Innovation >>> © Toshiba Corporation 2015 All rights reserved.



2.4 T-9DMRAE

#l:H5T7A0TORODRRDITATIL DT ~ADHETITFEY

Emplrical and thecrellcal dans, @G plot

iz

Maximum likelihood estimation

i N %
E m: : Estimate SD

" E 3 shape|  1.4425] 0.1959
g - g scale 0.4123| 0.0562

e 4 08 1.3 00 0% 04 08 08 1.9

Cata Thamwtloal quant! | &&
Anderson-Darling test
Emplrical and theerelical COFe F.Fplet

Anderson-Darling test | 0.7423

p-value| 0.5232

e e a8 10k e & o« oF 8 1
Letz Thazstioal mekebl|ltes
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2.4 T-9DMRAE

DIR. DRRICHTBpEDTH

DIRICHIFIBpIED T h

pfE > 0.7 #960%DTO>TIN (H1I))
pfE > 0.9 #46%0JO> I8 (H149))
pfE > 0.95 #34%0TJ0O>1I8 (BH40)0)
DRRIZHFTBpIED T TH

pfE > 0.7 #67%07TO>1IN (H14I))
pfE > 0.9 #39%nJ0O>178 (H4I)0)
pfE > 0.95 #27%0T0O>1I8 (H49)0)
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