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The current dominant software factory model
reflects the cumulative impact of two factors.
The first is excessive outsourcing and the
second is excessive customization.

We can identify a possible inflection point in
the early 1990s that would have altered the
strong movement toward the domestic
outsourcing and narrowing of IT capabilities
at Japanese large firms. Large firms spun off
their IT departments as domestic subsidiaries
and came to rely more on these and other
system integrators and their subcontractors. A
common incentive of these initiatives was to
reduce labor costs.

The Japanese software industry has largely
created “blue collar” jobs for those of modest
software skills in software factories in the IT
service sector. This has been a huge factor
inhibiting software innovation.

It is plausible that had large Japanese firms
decided instead to maintain more of their
in-house capabilities, these firms would have
been much more able to recognize new IT
opportunities, to develop in-house software
that more closely met internal and external
customer needs.
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At Japanese firms in the copier/printer
business such as Ricoh, Canon, and Toshiba,
the hierarchy of decision making and status
has been mechanical or chemical engineers at
the top, then electronic engineers, with
software engineers a long way down at the
bottom.

It is a widespread view in the Japanese IT
industry even today, that much of Japanese
top management

continues to be ill informed as to IT’s value
creation potential and its competitive benefits.

Thus, the lesson here for those policy makers
seeking development of their IT industries is
the importance of educating top institutional
leaders in all domains on the value creation
power of IT. Even if they are not going to
develop their own software, firms need the
capabilities to monitor and evaluate the
rapidly evolving global IT landscape.
Similarly, executives in all departments need
the capabilities to interact intelligently with
IT specialists to make strategic IT purchases
and deployment decisions.
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Some 20%of software developers in the U.S. have
some amount of graduate school education
compared to 10% in Japan. The gap in PhDs is
even larger than suggested by this 10% difference.
Until recently, the majority of Japanese PhDs in
engineering were earned by industrial researchers
in Japanese companies.These degrees (ronbun
hakase) are awarded by the employees’ former
university,typically after many years of R&D
research. No coursework is necessary, only
submission of a dissertation with some articles
published in well-regarded journals.

Notable also has been the long, slow process of
incorporating state of the art software knowledge
into the curriculum of Japanese Faculties of
Science and Engineering.

They relied heavily on U.S. created standards of
IEEE-CS (Institute of Electrical and Electronics
Engineers-Computer Science) and ACM
(Association of ComputingMachinery) for
successive curriculum upgrades, but with long
delays each time right up to 2007. Six years was
the typical gap. Moreover, the standards were often
outdated even when they were adopted in the U.S.

In summary, there is ample evidence that the
Japanese educational establishment was slow to
incorporate strong software education into the
curriculum and that it still lags.

PhD students at the best U.S. universities
experience rigorous coursework and practicums
and not a few go on to envision and then create and
sustain a whole new world, e.g., UNIX, relational
databases. Startups founded by those with PhDs
include Adobe, Qualcomm, Google, Sun, Cadence,
Synopsys, VMware, and Symantec. PhD
contributions are where the Americans have
excelled.
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Japan typically ranks among the
lowest-scoring Asian nations in English
language proficiency scores.

Japanese leaders could have set Japan on a
more positive trajectory for IT by instituting
strong English language skill requirements for
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X 1-1. BV RREHE RO 28

SATLRFEIRE

B2 HI4E waETA

BHER BEAGE

TighltE=

FAM-ZE
|

Lei-iEE L mmom

|

1—2. F=2AEDRS
7 — 4 BE T E R R O THERARMICFEHGIO L 5 RN Z . RO RS & fiHICH
T,

pa—}

[SLOC,/ AB%]

<Fo#p >

T s

COBOL 124 0.533 3.233 5.168 7.557 21.745 5.930 3.850
EE 74 0.005 3.078 5.036 8.111 | 325.239 11.644 37.860
VB 80 0.900 4.245 7.406 11.780 | 159.965 11.011 18.576
Java 357 0.359 3.135 5.346 8.950 90.868 8.241 10.566

M . V7 ho = TS —# A 2016-2017

<KDOFHHDOEK>

O N FEiLeTev=r M HlOSE Java T 357 Frny =7 FOMEHMEIZ L D,

@ e/ BEEHE D T 0 /M,

@ P25:25 "—kUZ ALV, JTTOBEZ FNEIZW A~ Th/IMED S 25 /S—k 2 A
D,
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SERE 28 4EBE CITP 7 +—F L /JUAS 7 RN X RRFSE4S  JEREIREE

e RE D Z b, BEE FIRICIENT, b X o EEAFOE, 50 X—k o Z AL,
P75:75 N—t 2 AL LS HUE A FNRIIE S Tl MBS 75 73— > N H OfiE,
K RREHE O T o KAl

A5 BEEHE O E

SLOC,” ABf : SLOC X Source Lines of Code D%, = A ~, ZZHEITERW -7 0/
TLEDAT v T, NRRE, — AD 1R H 720 O T, ANHILX8 AKF (1 H 8 IffH])
ANHIZ 160 AR (1 % H 20 H) &725,

HHLTIELOVOREHETCIEAR L FIETH S, Hx OBIED/NT Y R R X NEA

FHME L 0 gEO N, LV EREBIGIWEEDNSMNS T D, Java DEE, TRAEI

5.346 7e DT, 1BV E3 AT 7 1 BHHTEVNA28 AT v 7 1 0HBOH
855.3 AT v S DEMEM L 725,

Fo, RECHRFHEIN TS HGELIAT 5,

OB 5 THE  :  JARRGH FMRGH fUE Ka7 A M BRETAFDIETHD,

® Qe 6

OMTHBA % D MERHIEEARBNTET IR & W RRICH D, ALAR— M TR
‘C%ﬁ%%%ﬁ5o
OFR¥FHEINV—7  BA¥ SN, COBOL, Java, C., VB OWFNINTH D,

M. T2 AEICGFHEMAERNTHINTWADT, IVEELLMDI-WHIZFELLE
SR ETZ0,

2. RIBTHOERE

T, EBROBRGTIXED L HITIEHT 200 RTH LD,

2—1. AMYRZER T 2HEHEH

(1). A

KHTE I ETHRL, BRSHOEEENDDIUEY AT 2O (AT~ 7480) »
SEEE TS (ANA) 2EHT2ZENTE S,

EERBRETH (M) = AT y7% + EEE X778 AH)
=il SLOC A pENE
PARE S ARRIOEEMII TEROEY Th D, BEIIARTH D 2 LITIERDP LI,
(%R 8-4-41 ERIFESERI SLOC £EMOEAHETE bR, TRFRSHEIIN-T) [SLOC/ ABs]
FHAESE = F3 SR
COBOL 124 0.533 3.233 5.168 7.557 | 21.745| 5.930| 3.850
CS:E 74 0.005 3.078 5.036 8.111 | 325.239 | 11.644| 37.860
VB 80 0.900 4.245 7.406 | 11.780 | 159.965| 11.011| 18.576
Java 357 0.359 3.135 5.346 8.950 | 90.868 | 8.241| 10.566

i . V7 Mo = TR T — & B 2016-2017
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SERE 28 4EBE CITP 7 +—F L /JUAS 7 RN X RRFSE4S  JEREIREE

ANHITHE L7 EPEMEIL, TROBY Th D,

SLOC ABf—SLOC AB#E [SLOC/ AA]

FHFRSE =5 i B RE
COBOL 124 85 517 827 1,209 3,479 949 |  3.850
C 74 1 492 806 1,298 | 52,038 1,863 | 37.860
VB 80 144 679 1,185 1,885| 25,594 1,762 | 18.576
Java 357 57 502 855 1,432 | 14,539 1,319 | 10.566

FORBHFE. BAZE 5 ThE (ARG ~HAET A ) TO Java DAL, 855 AT v 7' Th
Do BEMOHRBEGTIX, IK AT v 7'=1 AADOAEFEME, EEDNTWLIR, 7—FHE
PHbh, HOIRERMTOLIBETHDZ EROND

Wi, ZOAPEMIXBIYE 5 TR TOAEELTH S Z L &Ebtw Wlra—F 7. B
KT AL ETHETRLIE, 1K AT v 7 =1 AATIHETES, TRBIOAEETHRT
Do

@::Fij| SLOC A FENE

SEFRR O AP FR O Y T 5.,

% 8-4-37 78R SLOC AEMOEAHEIE FRMTE. THRSEFIL—T) [SLOC,/ ABS]
|0 P25 thk A W EEEE

S 88 0.84 4.68 7.70 12.55 76.12 10.73 10.77

BHRES % 98 0.01 2.88 4.82 7.97 90.87 7.50 10.55

izl RS E S 55 0.72 4.25 6.14 9.73 82.58 9.02 11.74

£l fRIRZE 204 0.53 2.54 4.19 6.72 | 159.97 6.78 13.35

NTE (fCHFEEINRVED) 64 0.41 4.14 7.16 9.02 | 325.24 12.39 40.01

HE . V7 v =7 BT — 4 B3 2016-2017

NI U2 AEPENEI, TROEY ThH D,

SLOC AKF—SLOC A& [SLOC/ AH]
BRA 13

BhEZE 88 134 749 | 1,232 | 2,008 | 12,179 1,717 10.77

1BHRBESRE 98 2 461 771 | 1,275 | 14,539 1,200 10.55

55 -/\5E 55 115 680 982 | 1,557 (13,213 1,443 11.74

Rl RIRZE 204 85 406 670 | 1,075 | 25,595 1,085 13.35

ic i 64 66 662 | 1,146 | 1,443 | 52,038 1,982 40.01

FUEEDAEMEN @< . 2R - RREEDEFEMEMRN OSBRI, —fRAYIZ Gl - PRER
KT, VAT AEEREROLBERREN LD GERV AT ARRDENLHT20,
+oa7ra A N EREZ DT HUER DD, Ko THERIZHAEFEEMES R DD1EA 9,
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SERE 28 4EBE CITP 7 +—F L /JUAS 7 RN X RRFSE4S  JEREIREE
@ L5 SLOC A pEME
THRERIOEEMITTFROEY Th b,
X 7-7-2 TFER) SLOC £EMOEAMETE GFRR. EHR=EIIL-D) [SLOC/ ABF]

T EEEE

BEAREE 342 0.1 24.4 43.9 85.9 2,855.4 101.6 245.5
SFHmERET 342 0.0 20.7 38.0 75.5 4,788.2 94.9 296.9
UE 342 0.0 12.4 20.1 38.3 1,221.1 44.3 110.1
wETAN 342 0.0 20.5 39.2 73.0 3,314.9 108.0 352.5
BETAN (ROFHESR) 342 0.0 29.1 63.8 145.8 66,000.0 500.6 | 4,115.4
il . V7 Ny = 7RIS — % B3 2016-2017
NAICHAR U= AEFEEIL, TROBY Th o,
SLOC ABF—SLOC AFE [SLOC/ AA]
Ty A
BRGNS 342 16 3,904 7,024 | 13,744 456,864 | 16,256 245.5
SHIMERET 342 0 3,312 6,080 | 12,080 766,112 | 15,184 296.9
e 342 0 1,984 3,216 6,128 195,376 7,088 110.1
wETAN 342 0 3,280 6,272 | 11,680 530,384 | 17,280 352.5
BETAN (RO 342 0 4,656 | 10,208 | 23,328 | 10,560,000 | 80,096 | 4,115.4
B TREICEEEEZ D & BYE TR CITHRE TR 32K 27 v /Lo T 5, 3l
REFETRDboCWIUE, 2—T 4 7 BIET A N THIN SK AT v 7HIETE 5 &0
Y EThbH, Xt LRETIE, BETROK 2 (FOEEEN D D, ARG & FMERE T
HFE Y EFEENED BN T & ITBEBREN,
@Gt EA— UM
AEHTL BMENTHEHETH 5, NEHMTEINZ T,
B 7-2-6 SLOC #UEHIDDRETER-SHOBAFETE FHRMHRE. THRSEII-T) [E.,/KSLOC]

BRGNS 113 0.15 3.32 6.09 13.07 54.80 10.08 10.34
FFlERET 113 0.36 5.91 10.72 23.48 611.29 21.90 58.32
/N5t 16.81 INET 31.98

il . V7 My = TR T — 4% B 2016-2017

1K AT v T -0 . HAZBEITH 6~ 4. SERIZEEFEITR 10 ~2— D404 Bl 7
Do ZOHMEICEY, VAT ARBHE (AT v TH) 2o, -
ARERBENLD LR DDTHREIZTX D,

Bl 21, 10K 25 » 7RO A, BAREL 60 &,
EWVWHZEThD,

REEDA— TS

FEHEREFEIT 100 HLS H W TR D
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(2). TRERItF
T—X \ ECL, LEMNC T, BXOLTHOLROMFHMENH D, ZHiEH 4 m AV
BT, Ur—Z =7+ VEREAROGEE, B0 LR TED XS R THE IR > T
B3I D D TA HE,
@ TR0 FERE Lo E

KK 7-1-13 TiERIOERETHOLEROEARGETE FARER)

[HEe]

Ty EEREE

BoRs%E 799 0.001 0.103 0.152 0.208 0.589 0.164 0.090
EES R 799 0.011 0.121 0.169 0.220 0.533 0.173 0.076
B 799 0.018 0.264 0.337 0.423 0.847 0.352 0.132
EETAN 799 0.002 0.120 0.169 0.223 0.588 0.178 0.087
WETAN 799 0.000 0.071 0.117 0.177 0.564 0.132 0.086
NET 0.944 /NET 0.999
HE . V7 ho = TH%T —# A 2016-2017
TARBIHERTIE, PRIEE 5 TROAFN 100%I272 57200 T, FHE TR TAHAL I,
BREZHRT L TROLIITRD, (K2—1) REIHKFTLE, fIEFLRE, 72 I
THELDEBBEZ3HD1ICR>TND, (K2—2) ZHITREMEYD OREO TEERD TN
T ARERD EZIIBBIZRDDTIERNES I D,
2 —1. TR TEELMR
I I [ [ I | [ [
ARG iRt BIHE maT AN |67‘-ZI~
(16.4%) (17.3%) (35.2%) (17.8%) (13.2%)
M2 —2. K&t dilfE - 72 P TRTXST
| ?&%‘I‘I&l | | ﬁlJIﬂE | | I aTAM |
(33.7%) (35.2%) (31.0%)
| BREVIES L G
WIZFEREA ST 0 TN =B OFFHETH 5,
Mz 7-1-3 TIERIOEBEAMOLEROEXRNETE FTARHAFR) [EE=R]

T EEEE

EARGSE 309 0.016 0.155 0.201 0.262 0.533 0.216 0.092

FFlEsE 309 0.026 0.138 0.184 0.228 0.645 0.189 0.079

RMF 309 0.047 0.202 0.248 0.306 0.902 0.262 0.103

HETAN 309 0.016 0.119 0.165 0.212 0.604 0.172 0.081

WETA 309 0.014 0.091 0.149 0.208 0.765 0.162 0.097
Ay 0.947 N5t 1.001
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Hh . V7 o= TBIRT — ¥ BE 2016-2017

X2 — 3. LFERISEMEA IR A KR

[ [ [ [ [ [ [
B E3 R HIE STAM BAaTAM
(21.6%) (18.9%) (26.2%) (17.2%) (16.2%)

X2 —4. it #lE - 7 A NIRRT
[ [ [ [ [ [ [ [
W|EtTiE FE BEEaTAN
(40.5%) (26.2%) (33.4%)

FRTE (TE) EEFEAE (TH) 2 &, REFTRIEITEI Y THOG OHR
MREL, WTHETRIZZ DM R>TWD, ZhuE, DRWEBRE TR < Rl %
FTEREFL, BV T—RIClET L \WH 2L T, —RNREEDLFEA L EE LT
WDDTIERWIEA S Iy, ERICEFERRE T 0o =7 FRZVDOTELEE S,

@ T E % TR

VAT LB EIENBMG SN OBE, BHERTREO TEREY O%YEEZRGET 5 2 &
HLWEEY, BHOHMEEIZL o TRV ENH TS 200671, T—FHETIIHES
TR EEFERZTROMROFKIMENH D, BHBICTDHERVNE LR,

M 7-1-15 BAHEZTIE6SHE TRNIORETHOLROEAGHE FTRHR)

[tE=]

&K i S RE
BHESR 442 0.001 0.046 0.082 0.130 0.672 0.098 0.076
¥ 5 11 442 0.328 0.870 0.918 0.954 0.999 0.902 0.076
INET 1.000 INET 1.000
it Y7 My =7 BT — 2 HE 2016-2017
MFE 7-1-5 BHEEIEGSOLTLIEROXRERBOLROEARGTTE GiRHR) [tE=]

: B

BEMHESR 201 0.026 0.112 0.154 0.230 0.743 0.182 0.102
FFE 5 112 201 0.257 0.770 0.846 0.888 0.974 0.818 0.102
INET 1.000 INET 1.000

it . V7 by =TT — 2 A3 2016-2017

THETIE, B 5 TRICH LK 1 HREOBEHER THBMLETHLZ LD, F
T & LTI RAE T 16% 2 O B E I 2 #efh T D M EN H D Z E DD,
FEHDVWEFRT OFEROVAT AFFEE T 5 & WE SOBEFERIC T - Wi ZH#
FREDL SRR LT 20, T—ZAFTHIHINTWL e =7 M, EITHRIILT
WH 7B Yz MrDTE), HIZEZIE TV 27 MRS L0120, EER T
IR T EMMZET 2 2 DB REFEROIEL WD Z ENEFETE 5,
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2 — 2. MEFMERRCIER T DHEEH
RIS 2 D HEHME S LT, EICRFH LETIILV E 2 —FRitk., 7 A F LETIE
A Nr—2%, BEATERFET b5,

(1). ARG T2
OSLOC B H 7= 0 AR A E L B = — 1R i
Mz 7-3-2 SLOC BEHIZDDEARET L E1— BT OB AN G T8 [/ KSOLC]

P25 s | P75 R
436 0.000 0.753 2.381 5.025 300.000 6.396 19.352

il . V7 Ny = TR T — % B3 2016-2017

HIRAE TEARRF IK AT v THIZ VK 23 FOIEMTH L, — KWLV 4+ —4 =7 4+ —L
TIPS TIE, REFTREE T ELEICHFLTELT., 1K H720 O L v o —fiEfHE,
EEDLNTHLEEKLSLWVE LR, Lo TLYEEBIZITWR—VHEHZVDLE
— RSB OREFHER B 5.

@ — VBTV ARG E L B 2 — R

[Z 7-3-5 R—SHIDOBEARETL L 15 SR0EAHEt S [/ R=2]

3 REERE
270 0.000 0.110 0.281 0.620 10.000 | 0.580 0.991

M . V7 Mo =TT —# A 2016-2017

HIECTIE, AR 1 =T H720 0.28 0fEfE. oF Y 10 X—YT28 DL E2—
e AL & D,

(2). HIfELRE

FE LR TO L B o —fE#EuEL, SLOC BN Y O b DR L WA, BIEEN DR
T AFETREIATORY, BELSKRFEOT R 2T NI, flxiEY —RXa—Fk
LE a2 —ThiuX, HRME T 177 ARk L TTIE R, $ 7V 7 Tlba—
LTWENLTHAIMN, BEL LT, THEDLEZY DL —iHTERE2TZ#ET 5,

@ b= —fEfEkK

M 7-3-7 TESHIOORWETIELE 1— IS OBARETE (2) [#£/160 AKE]

B\ P25 FR = 13 RERE
174 0.0 45.7 121.5 290.3 18623.8 | 316.9 1420.5

il . V7 Ny = TR T — % B3 2016-2017
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(3). 7AMIF2E
T A NIRRT, 7 A M —=2AERE AT EROREN DD, D DHEHEDOT T
Z DI T— %ﬁbﬂé%ﬁ TIERWEAS S Dy, ZORMEBEEKIZT, BENDHRD

Lo ZENnZnEBbhs, 7—F2BAFETIET A M — A LA 7 E A [FR RIZREHE

LTW5,

K 7-5-16 TARTERI SLOC MARHIOOTAM -2 BB\ THOBEARFEE ( LHFEER) [4#./KSLOC]

REERE

EETAN (FAM—X) 901 | 0.125 | 16.422 | 39.022 | 91.364 | 63800.000 | 232.774 2266.010
BETAN (FAM—X) 963 | 0.017 | 4.460 | 12.439 | 34.721 | 15200.000 | 98.561 760.056
EETAMRHENTE (GRR) 891 | 0.000 | 0.528 | 1.296 | 2.538 700.000 3.421 24.212
WETAMERENTE (RKR) 911 | 0.000 | 0.065| 0.296 | 0.854 64.300 1.013 3.357
EETAMRENTE (REA) 413 1 0.000 | 0.428 | 1.175| 2.369 700.000 3.849 34.597
HwETAMERENTE (RR) 414 | 0.000 | 0.063 | 0.200| 0.726 32.066 0.756 2.112

il . Y7 My = TR T — % B3 2016-2017

@7 X hr—2HK
MEbL-TIr—REATL M 2500, FrTzy Mk THEMENES OT, FEYER
ENKEVEICRS>TWADES I D L bbT 2 MEHEHERD B % L 72 55 EHER
TANr—=2ETHD, TRETHD E,IK AT v 7THI=0 fEET A TR 40 77— &,
BETANTRI2ZF —ADT A MPRKEL2S>TND,

@i N7

PRIECRS &, 1K AT v T bl b, #5872 T 131, RAT A T 0.3 fFoRA
THThHD, BRIEOREOT B Y 27 b (P25~PT75) TH, fEET A M TlE, 0.5 4~2.5
fFOFHANTH Y . MET A FTIE, 0.06 fF~0.8 fFDHEFN L 2> TWND, T BV =7 b
Pt B LSOOI AL LT Zo®INE RIET &5 9,

2—3. TLENDOREYE
AEl, HIC TR O YR L TEICHRVHEBEBER S 2 70V =7 O bz b
iz, TRVFHEBARIRIZ— M7 T A — X — T A — ARIBRICE 2 5 2 L DO THEHT 5.
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gk 28 AEEE CITP 7 +— T A/JUAS 7 KR8 0 A RHFgE4

TR

MK 7-8-17 REFREHIDOMRMERUVRRNESHLOOTHORIMEO—E GiiRFHR. THESE

FMFEIE

BER

BHARGRE

FHilERE

T 78 147 141 573 367
KSLOC ¥h KSLOC &9 KSLOC ¥h KSLOC ¥h KSLOC &b
BFIEYD | 0BHTESE | OEARST | ORHRS DIEATAN | OREFAN
DREMED | BA-U# | BEx-U% | Ex-U F-28 (& | -2 (&
FhskE ("= ("= (RS ~2 -2
/KSLOC) /KSLOC) /KSLOC) /KSLOC) /KSLOC)
1.27 5.93 12.12 32.58 8.83
BHTERE | BARSHE | BWBcE BATANT | $BATAN
‘ KSLOC &9
REMELD | R—SLDD | R=SW0D | R—TWD0) —ZEODEE | —2H0OE
i - o= DEYET %
OTHOPR | BHEET | BEARST | SRt T s AFANTE | &FANTE
& 5 O(AE/R | B (AB/R | 2 (AR ‘ (ABS/— | (B
/KSLOC)
—-3) -3) —-3) 2) 2)
N == 13.76 5.21 2.9 54.03 1.1 2.56
NEE 1.72 0.65 0.36 6.75 0.14 0.32
AA—- 0.086 0.033 0.018 0.338 0.007 0.016

H . V7 v =7 BT — & B3 2016-2017

b EICAR, AR B
AR D AEPEVERS 7 — A DRFHE & BT R72 505,

FIEOVETH D, T—F AEICF

W28 (*3), MAMER DR TNDEE, S LIUTTE N> TND L X, £
D DEZMERT D & TR D500 L7,
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