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= Removed caption read: Photo # NH 96566-KB First Computer "Bug", 1945

. B 4% 194749 A 9 A (1947-09-09)

= R 88 U.S. Naval Historical Center Online Library Photograph

= # Courtesy of the Naval Surface Warfare Center, Dahlgren, VA., 1988.

CIN ) This image is a work of a sailor or employee of the ,
taken or made during the course of the person's official duties. As a of the

¢=2 1 o33 ./p..l.j;f, ‘T"’JW IS

M=
The First "Computer Bug" Moth
found trapped between points at Relay
# 70, Panel F, of the Mark Il Aiken
Relay Calculator while it was being
tested at Harvard University, 9
September 1947. The operators affixed
1 the moth to the computer log, with the

entry: "First actual case of bug being
found". They put out the word that they
had "debugged" the machine, thus
introducing the term "debugging a
computer program”. In 1988, the log,
with the moth still taped by the entry,
was in the Naval Surface Warfare
Center Computer Museum at Dahlgren,
Virginia, which erroneously dated it 9
September 1945. The Smithsonian
Institute's National Museum of
American History and other sources
have the correct date of 9 September
1947 (Object ID: 1994.0191.01). The
Harvard Mark Il computer was not
complete until the summer of 1947.
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FAMRDTOLA vs TR FRIROTOEA

* FREORTLIIC, BERTAMULOTOLALNE, MEISEFAVLEFR-F
AL TOtADIEFIN #930%EEHAMNEGIEFNBESNTNET,

60.00%

Total hours:
-Defect Prevented 93.3
-Test-Centric 128.7

>> Result 72.5%
(-27.5%)
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B Defect Prevention Focused Process B Test-centric Process f"*‘ H.'E:_

"The Practical Guide to Defect Prevention" - By Marc McDonald, Robert Musson and Ross Swmd, et al. ©,2008, Publ'ﬁh r!-Mi%rosoft E_’ress ey
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B AEREODEEEEIBM-Quality Inspection®E A

—RRAICLEI =R VARD YV FDAFILLDMBEREFFOERMEBILGERMSNTVET,
LU, ENoDERERFHRFOH EIRETIRATFIVIICEETS . FAICR AR N EH DL
L\ BREZDLONERAM., FERIRXTCORMBEEERELENGDELEZLDRBZNELET,

IBM Quality Inspection (fBEA AR 30) &lE?
2000 ICHAT7 A E— T LDQAMBCHRREIN-. 7O VM EBDE=FIZLSBHR
DMERIEY—E XTY,

- AN B IR R L - S EARSEEEIT QI Quality Inspection] Tld . REEEHEIRILIFIFH
ENEF. RERBEIHZIOWHIBLIOD IV 71— AP TORELRENTRETT

Workload ( effort-days )
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Workload ( effort-days )
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R Bam#360%~80%(E . £320%DEI1—IVICTFIET S

DOS/V OSICHIFTBFIS00BDEY21—=IDHE. 200%6DEI1—IL TIT—DFI80%%
*ﬁl‘ﬂ bf': (Endres 1975)

Fault-pronefEH S W F BISN = ELI20%60DE T 1—IUIC, £T4—IL FD0NHE
FhN TL V= (ohisson 1996)

BEED80%I[X20%D R BAICLZEDTH-z (Boechm 2000)

:;EEM “1)9‘97\7'-1_\(:%‘&1’1.520%0)’& Ya1—=)UIC. 60%DTA—=)L FREFNTLVE
Fenton 2000

20%MEY1-IVIC, BEAFICHE R SINEZI+—ILEMB80%H S FN T VZ (Fenton 2000)

BIE VAT LICHIFR REED63%~T70%I% ., 20%DEI1—IUCEFNTILVE
(Andersson 2007)

GNU Compiler Collection®70OI1D FT. 80%MDT#4—IL bH20%D 771 IUICEFN
T LMz (Hamill 2009)

REEMNHY Z37%15920% TV 2a— L& ELI=L —fault-proneE®D 12— )L F 8
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2) REEF TR : BE/MINHAY (QUS)

s mENAZILYT AL (QVS) &IK?
~FEYMD P B OEKREIRT A (Stare Test) EFERIIZ, BKEYDHS

WA IEFZREL, MILTHRRMRIERDANELTHIIATS.
CHORFIZRTET HNMREFEIRE /AN 2L A2 1 (LLTQVS: Quality Vital
Signs) &M AN
= TATSLICKSEEMNGHE - J37FICLHHEL
= NF—UDHICKBERFIF-YURIT7ER

R DN
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“Rational Software Analyzer”y—JLH h
[ Architectural Discovery J#48E(Z &%
95 A Bk 7R % (Affect/Effect) DRI $R1E
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3D-Plot : Visualizing tool for project quality status

= Plot metrics to visualize quality
—  X-axis: “Size Factor” : LOC

— Y-axis: “Skill Dependency” : Comment Rate

—  Z-axis: “Complexity” : # of IF
—  Color: Sub system groups
»  Findings:
— Found 1 outlier of size metrics
— Comment rate is wide distributed
— “Green” is size controlled well.
—  “Yellow” has less comment and complex

» >>Weak control and management
=  Recommended Action :
— List outliers on 3 aspects and monitor them
— Re-Design largest size program
— Add comment to small size source.
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OchD BT : 1— FIB R bERE

R A A—FR>EFRADLHED

#HH O— FAMEIESNBRRICEIEOAYY FDEME TP/ IV DOREISEMSNSIZEN S LVt REISEM
SNIZRARIZOTTOEBETEVIERZTEELDHD

RE = BEOREE., TOI- FOERZ+ 72 (CERE UG OHERGTI- MEENAADRAH T

" EHRARCLEIRETTANE S (=HEBREO—E) MET IS

{1l : Javad i)
public class AAAAAImp| implements BBBBB {

private Jtc31_koutei_calendarDAO c31Dao;
public Date getShoriKijunDate (Date nyuryokuNengappiDate, String syukeiTaniFlag, String syoriType) {

}
private Date getShoriKijunDateByNitiji (Date nyuryokuNengappiDate, String syoriType) {

}
public Date previousMonday (Date nyuryokuNengappiDate) { (—publlc)(‘j\y IQ\ ?
Calendar ¢ = Calendar. getInstance() ;
. - — R
¢. add (Calendar. DATE, -7); getXXX)“J yRAT R IER
return c. getTime() ;
} [ 71EVVOSEHEESE

}
ZRER =“N/A IBM-LO: N T
o '.'.' e edlar e & siite 208
| a ifact
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I AYF—=TAY MREEE SN TOVEWI—-FEOERE D, QTOTRBIMERE . QAT . DTA
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XE " WEBENGUVN., RFHE S F(CZUEOHFDHI A LKW RS E - EER 5 )

= MEBHENLDIA/ D= FDTPATITATA IR LIS, FERELVTIBELBRLPERLGIER
eREL. - FORETERLPT L (EFa - RTFRIESIENRELY)

1 -
/%
¥ x x x x AT bk
*x yyyIIEEE
* (c) Copyright zzzzzz Ltd. 2009 All rights reserved.
*
* Date 2009/07/07 _ .
*/ DIADANYZ—OAAIR?
Dateld{ERLH ? EHH ?
EZER =N/A
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R \ﬁiww_uwﬁ =

1 Y N
all defects are alse Artjacts



.‘ @ IBM-Quality Inspection Technology Materials
BFOThHOET: 77108 -E#HAICEEB

EREmNEETES, LLHSHRINHIFITES,

[ A TP & . BEBDL, ENBLDERDADNE VD HIET S
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XE = BEORERE., TOI- FOERZ+Z(CEMBEUGVRETGI- MEENADRAH T
s EBANBUCLIRETTANR G L (=HERED—E) METIIEEN DD

5 : LA X £ TIlavaDBl)

COBOLJE CIC++E JavaE
CALC-DATE-URU. java Date_Leap Year. java LeapYear. Java

-BEAH#HE-EWAYY R - AEYNIE - H4L0E ¥Rk

1 - TryCatchXX %55 7 « Nul IPointerzF{o IE X4 T = newXdsyncronized

ZER =N/A
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FRADT-HDIRER: FHEREREESHID 2

DUTOHEEHRICLENS>T FAREOESEERZEETTS

IF FEHEHLES THEN  COBOLEE#EERE
IF ISEHEHRR=12THEN C/IC+H+EEREE
F FHEHELE=18 THEN  JAVASEEDH DIEERE

2) L4 TOCIHFTCHOERAEEL) DBRBREEEBELE /A GET AT S
S EIFRIHAEEEH N Javal T,
BARZEERE EHACOBOLE L, [HIS LB DiRH ~try-catch JZ&EED
B FARER Z FBMC-C++7425, TNull Pointer TS5—4F 12585
FREREFENJavalgn, YV —ABBR SN newE FH1EED

|IBM fULt'I ty Engineering seca 2009
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= J—FR-AM)DADBITE =HBEETHI J— FOIMZR L - {1 B 1l

= BEOHMICAEFEI—-FAMDORAE., 3— F)—F1 T EERTICAIE LTH{IE TS
FICTBLVEKRTCEEHREZIZE5ZS

® [BEDFAZE]
=100%MDIAAVRELHB

AR DB DAAVNERIERIAH S (X5
DULVTULVD)

=HO0—2HHmh 55
SOAVRRI0BUTAEIRIZHS

HMNZL
-
@ [{REi]

O—R OB THEULATREE A B S

s O— TR IZOAV MY BE

- HARMNEOATEEENH S )

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 . ﬁi@{iﬁgﬁ(mg{%ﬁ%*)b‘
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ProgramiD - BARHA BT A R A DS

CommentRate

CommentRate
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EAREMET SLHOBT : 1— FEY—- 3

* - FEFITOXFHTRIEY—FFHE, IE—&A-AMKRPLREDRITE

BRHTERHENHS

public class CJIPR110FCNImpl implements CJPR110FCN {
I TIEREREHL > — DAO */
private Jtc31_koutei_calendarDAO c31Dao;
/**
* JLIRELZE B RS
*EEEEE@E., FERAEEBEE CTHEUHTOAYYR

* ANNGA—L MBI TDIEZTICNBREREHHT 5,
* @param nyuryokuNengappiDate

* ANNSA—2 KBTS DIEZTITRGLEDHIEEITS,

* AN % A BDate

* EBHBORBIHAEEZAVTRELAVSIV B,
* HLLIE, Y ar Mo REL-EILIERER

* @param syukeiTaniFlag

* i HE 1754 String

* 0: BN, 1:BRMNE, 2: ARINE

* @param syoriType

* AERZ A T String

* O:HBEMNE 17508 (A F)0E, 2. %E(R/F)0E
* @return Date

* MIBEAEH

*/

Il B#): TREBRENL X —EICHBE (R /%) D
Il B : TREBEENL A —EICKBE (R /%) D
I EEPORIRBZEERT 5.

I BRONBEAER

I RIREBEADRBEZREHT D,

I RSEREREADRBBEZEREHT D,
IIRBEEREEHT 5,
IIRBEEREEHT 5.

I MBEER=-ANFABOFEDAER

I MBRZER=ANFEABDEDAEH

I 2-3DNIEA~ EXRONEBEAERZFIEF

11 2-3-1-2. AHINSGA—Z NBLEA4T ="1'(F1E (B /FE))DHE
11 2-3-1. [AAINFGA—Z IBRALTDEIZE>TUT DNEF S IK]
/1 2-3. BROMIBEEE A E NG

11 2-2MEA~ BRONEEEHEZIRE

11 2-2-1-2. AHINGA—=Z NBEA4T ="1'"(F1E (B FE))DHE
112-2-1-1. ARANFGA—E20EBL24T ='0(HBNE)DIHE

11 2-2-1. [AHINSGA—Z IIBRALTDEIZE>TUT DNEF S IK]
/1 2-2. BROMIBE#E AEEEG

112-1-3. AANTGA—A KB TSY = 2 (ARLE)DIHFE
112-1-2. AANTGA—REEEMETSY = "1'GARLE)DIFE
112-1-1. AANSA—R EEHERHTSY ='0(BRLE)DIGE

- Y—REY— hUERERNBIE, DEBATICESTIC- LR E, @AY FLAIL TE # S B REN
TOBTHEME . @O/ U1~ BN ELLD RS TLE 1B BRIMSETED e .,

j .

= .. because all defects are also "Artifacts”
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L REHET 3 HOBMT : EME T EHRD

= IRBRICGEMUEZRE#. BLUAVIFIVEREBER B EEIMER LIZEEEN
ShdE. LIVT1YDIT—R LIV REDERREICZEEF LB ENHD,
(3F(CLOCHA XD KERI—FICERD)

Sample2.PLI

LOC: 3867417
Size:1689KB

Grep/Find#8E T
[ PROC; 1% %

/

INIT_RTN: PROG;
INIT_RTN: PROG;
INIT_RTN: PROG;
INIT_RTN: PROG;

LAST_RTN : PROG;
LAST_RTN : PROG;
LAST_RTN : PROG;
LAST_RTN : PROG;
LAST_RTN : PROC;
LAST_RTN: PROG;
LAST_RTN: PROG;

LAST_RTN: PROG;

JYOKEN_HANTEI_RTN:
JYOKEN_MEISAT RTN:
KATIN_NO_SET_RTN: PROG;
KAISU_HANTEI_RTN: PROC;
KEIDKN_A_TO_A RTN:
KEIDKN_A_TO_A RTN:
KEIDKN_A_TO_B_RTN:

KEIDKN_A_TO_B_RTN:
KEIDKN_B_TO_A_RTN:
KEIDKN_B_TO_A_RTN:
KEIDKN_B_TO_B_RTN:
KEIDKN_B_TO_B_RTN:
KEIHIN_DOUKON_RTN:

PROC;
PROC;

PROC;
PROC;
PROC;
PROC;
PROC;
PROGC;
PROGC;
PROGC;
PROC;

- LEIN__PROC;
LAST_RTN : PROC; ;

J

= 719RF%
= LAST RTN=46&Ff
= AEREEM(FEARLD)

1. FLAST_RTN : PROC; 1
2. FLAST_RTN: PROC; 1

= KA TOEILER B
= BIERBEGL

r | = i . s
2 1 [ bialidyve Fasovia ooy ey
18] r‘._f. . ’II'.E‘_..L'.L'.;{ ot .I.-:L’,I..('.I. CPNG spee 2000
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= AV RXHRDI, I IODADHICEBTHE. EHABTIER-

BIEEITOCVSEMISHS

B1) BireR cHResRBARADT, 1&T, IR UHh 2

FIyD&ERT1)

— Mdl_UZ05A50 01.bas(322): * H##E ATAEERE IR SSAIERGEL. A1 BEEZRTT %,

— MdI_UZ05A50_01.bas(326): ' #aEEREA HBEALNOT A VIEHRE HE)\SAIZEFL. BIEZERTT D,
FIvD&E2)

— Mdl_UZ05A50 01.bas(3862): * #4HE CATARERE BT ESREEER

— Mdl_UZ05A50 01.bas(3869): ‘ #4REZRER /\oAELY L, REE—EBEEADEBEITI,
FIyDE3)

— Mdl_UZ05A50 01.bas(4288): * #4HE INIA=RIRD S (FEEEK

— Mdl_UZ05A50 01.bas(4298): ‘ #REERBA :)\IA—RGERLES)(CLD, FEBFSERT

BEISBDHR, I-FOKRE (4594Step) ITEVVAD D, [RRIGEIMSNEATREME 1ZHREET S

””" |5. ':.La.E.r’ :' "=.r||. ey r'

& snce 2004
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lso "Artifacts
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