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An Effect Analysis for Improvement of Information Lead Time
on Supply Chains : A Case Study of Manufacturing Industry

Chulsoo Kim'- Garp Choong Kim'

ABSTRACT

Information lead time is defined as the time spent by processing orders from some buyers, whercas order lead time is defined as producing
and supplying the products. The information lead time significantly serve to magnify the increase in variability due to demand forecasting. This
paper models a decentralized supply chain composed of cascade type which has four type phases (or divisions) such as retailer, wholesaler, distributor.
and factory. Each phases is managed by different centers individually with their own local inventory information. We investigate whether cach
phase’s information lead time affects companies networked a value chain. In particular, on several experiments performed with a programmed
simulation (like a MIT beer game), we study the following questions : Can information lead times do better than material lead times in cost-benefit
perspective? Can more much information lead times in downstream reasonably do worser than in upstream when playing the simulation? In
the conclusion, we show the importance of information lead time on a SC and, besides, guarantee that improvement of information lead time
in upstream do more effective than one in downstream in cost-benefit perspective.

FI1/E 7|12t MAAHE (Business to Business), 22Xl 22|(Supply Chain Management), B2 =&t (Information Lead
Time), ™ &3} (Bullwhip Effect)

1. 22 =2 B, F93FEE F5AQ Ao i AErIlEe] AR
& FYoA dedd, 14E FlA o8 grEAE e
FEAD AAolA 7ide G5 ARA F, AL uig, el & W}, Eargo M= 7 A 9] Ht§7]°t]91 AEE
B Fol e, BAEEH 3 J1de dF @Al sl ANz FHEA gxn, w2 gapEdy Ps vz aelo
7195 4He AIESZ o|FHA RIS Foli= 3o 7199 AR G o @A 7199 FEFel ¢ gk @A
HL2 7} A}&(value chain) ZHelo]™, Exje} W7} 58 Hog Ay FgAelel eyt RS A g
v 7HAAE Y 5E5E gHHes ek Ao FHA FEAYNE o|FE 7IYES 9gEe vy o 74 ¢4
¢1#e)(supply chain management)®] =7 o]t} 2GRS £ U AHARRY FES B2 A A
TeAdE #elete dHE 7 R B 4 e, 8 A ZAAel Qg Felstal AnAd A EEE Wzt A
e SdAFYoly o e BAg el o]E ulaE 7t gle ASede AR TS 8 Z2 Aol Adst
Al =, 2EAGE Ao T nEFHoR sl 4y
# R P 01 ddtristie] A9l elsh 43512 L (Inha 21990 Hlgo] WASHA #rt FEE shAF o) gAdAE &
g B an v 11 sl Mo 428 el dEsh: Aol e Fast e



162 SENE|Ee=2X D M9-DT H1=(2003.2)

Ae = AR, =o Al F88 atg 4 o
A9 FEolzt & & Ytk 2€ 2uiAY FLE =v
dANA of= Aol Fasht A ©A FEg G5
2ol B Fo38t} oJ#d 55 vE 4 E2F @A
st Az GAZ oA Ak LAY R A VIYE

2 ut2 & A e V19 Augs FEE HEE
AR, O ARE oj &5ty FE Mot AnAHYS THH
o2 HAHE ¥$ ItHChen, 1999 ; Hammer 2001).
oly g At ZF dAe 7IgEe] Av|dA FoR
AR oA HHY 5 T 7 UARE Fsks ¥ oAt
A7 (team decision)o] ER3H|, o[F 3 @Anig &
o mE BAbo] FoRA = HAHF JAMEEAE A&}
Zo]l A3 HLee, et. al, 1997 ; Handfield, et. al., 2002).
AFS stz FFeed L8FHE FE ey 2
g FEo] AgHed LaHed AdHE AL ARYE
ozt shed, ol FFANLY MEEY Xﬂ-ﬂ)\ =
FZo| 3A 9gS F31 ArHChristopher, 2000).
2+ FF 321 (decentralized supply chain)& T
W71 e A AR =E o] WA e JFE 24
Al
55

—?—‘50311 F‘{H‘ o oo
of Mo
e

o
X

g} drgidte] He FaAAdY = HE

A (cascade) o2 29, =vidd, EFAH, Az
olejz)i= 7}X|Ab&(value chain)ol™, 7} 787
|281g AAFo N FadF 25 FE A=
S Y9 w7 A, o=

[e]
AHA 47 FEUA FEAY Y, A ALFE 54, 4

@ oX X
o olrt

o
ot
M

T,
)

oft o
ol
tilo

f
fi

o
%E

BCH

Ru)

nQ.

A Bg H4E A% Ut 5§ ntEY #7) ok oo #
of FEAUA AT FLE& vAA dh= HHZI=EY
Sa =382 714 AVHeA -0z Al & F

7HAA e A AR sEge) Rl FEAL Ala"d

g, ol2 9& ME e Aralceely W 2=k
o % 71x 291% A 7pAe) Autel o] Heste 1 Az
7} W3 o7} Qx| }\]%E—ﬂo A REHog Ay
el o] e FFA
g7t F "/h/} FEA

ety

ki3 d" Zdell A FFAY 27l
ol ZA v, el Aare] FHu g o g W Y
& RolEAE A AT dEFEdAs AEAS
A TEAAG el 2 ARA=Ed] Aolrt
AlZbell wret FEZH A F v EelA dskE w4
Ao Fask 87E AY T VoA HRYmErge
Ta4dol & dSstn %lﬁ‘r 0131 ks 03??}%"4% THAY
il

2)
A1del Haide A wet \:}ﬂ;ﬂ gt —’F

2. 2T AZeojMd =7

FFAA Aolrde] A FaHbullwhip effect)= ¥F
A FAGA(TAA FAE Aol stgdA el Az
SAE AADAR Hgsh F AARE d5E FEFe
Aol o1 el MEFol Hatg AT dYo2 A
Fch(Lee, et al., 1997 ; Lee, et al, 1999). AHaATZ A

FA Aldo A FaAF]7] HEME e 4 =4
A % 24, 28)n Ao 0 Aadeist 44

T 238 2] Y84 2 =RdAE AR 49 16 sHAl " FFA] Al ~EAA 7} ‘474]01]44 FEAE 7
A 7Iges FAE ol Y FEAA & didez MIT AL Alzde] AA v g A GgFE FAAY FEXY
@ 1) ZIMT M o7 20

7+ % a T £ # e | FAGA HB Ao
. o HZ Mo Huzt FHLUAZ ADdEE AN FE A5 11 BEAHEHE . -
Burbidge(1989) i:ﬂ; }:ﬂ/]ﬁ}.yi QIL__;T_‘;’_/\?]?:}‘ e A 5 e 39 neetA g
o JRGAo A B sE HHE ] NS 7
Lee, et.al.(1997) ® demand signal processing, rationing game, order batching, price variation Q] A g a8z
Oi /HI:Q
Aviv, et. al.(1998) o 332 T AN FERFTFY Buizte AuPFE EPAe EHoog Y A F 4 nHeA Be
Chen(1999) o ERo AH e glrelgle] FFAUA F HEHA SHe JgS ¥4 qEE aHA G
Hong-Minh, et. al.(2000) | ® FHML @AE Faste AFS AGY 3 F g5 53
. o SEH ) 29 th U AvAe 2 st FEAINCA et A . s
Cachon, et. al.(2000) AuE T go] A S BA 4% % | 2HstA g%
ALl o] A = Bog IIAele z]- 1/\4\:} i E=A i;d‘%’ 2
Fransoo, et. al.(2000) . }:‘ﬁg"l{ Z!’al{i_}\]‘j]'of— w1 -’] 7 1_2“%; AHgHE 2 05]' L‘“ u} RN oA A 2] A
o ad&3 2Ry cgdo] YHEHRS BN IE AR O FAE BH(HY -
Chen, et. al.(2000) & %]ﬂ%%qﬁ)q 1 A% A7 7+ * ( qFE | zelE @e




ol HEEH R o|FofA A HA sheldAY HEEA
o] WA FowAR TEHo AadA Huw nne 5
a8} vl Aol AadElg shA Hrh ojzle] RF g
o7 oA "ot aeA o] BE F&A Aurl e &2
olfrol 1 Fofl vt FEAME AA Y al&Adolrt o
e oaABe sl RUY w4 &F ot @ &
0% 3 FHY ALY FFolE B 4 vk

Be BHolA FEAA] B Aot ol FeiAn gl

>
Mo o
=
o
rx
2.
jad
=
il
=
2
x
o2
I
(o)
o
=
Q
o
3
e
3
i)
o,

:ga]—a}?j 0}"41 ﬁg} K Klm, 2001).

{E 2) IT H]o{HI 22t Columbia H|o{HIIS} Bl

-
MIT H|of A9 Columbia ¥]o] A9

EIAEEE 3§ 4

LT ]

MRS ST ER R EERE

gaAdl A A 1

paul g 7t wAME 2 Yoyt | kel Aut Aojyt

A G|z GAdR 2o dold | AuAR dE HoH

FRAY|Favy vg FRET TH ]

3. 2AlY HHEIEEHY Mol F= 51

FHARJN AAE shute] T Alagow BHl o] Fg
A AI2RE HAshstaal b= A4 gl FEAHY
o Edolrt mElm &y, muid, FEAE, FFe] o

ol Auel feehgde] EAsA H=t ol Aue
sue AR Axde) NS oA st adlel 9y
ARE=Es qeold Zedd W HEuds e
GG FANEY, S22 WHER £55UL wAHE
Sol 279 WG HrHele ot wAugE gn
Azd R el Azslel Aden HuUsElS
oz ol Mg Wl A v S9lo] e T W 1917}
gt

of oIt Hu el Y ENE ABUAINS

4 7 ARG Fol Amdskst AA] Aol
Y} 3489 WaE 498 wo)w @,

31 ME2|EEte JHMe F3 AlY
o] HolA olr A} s WEe 717t
el FFAel A AlzEel nx)is e y
g Wal ol QrelRuh e Eelelyt o] Held

Hz=2 SaMNA ZECIZE JiMel =0 Al2A 163

g F=Eelo] WA AlaE wiX e dFgH vlasA A9
& 2t

o 71E A3 ABeel A Folxiz /¥ HAg selA
449

o ulw elsriel A4 AAHS AE wad wdse] o
SERIE Foli wek oAl AR sl
7o) 55 AMah Ade.

o ARTES A4 S Folt FRAGEY FolA
g%w IFE B I AARAD YA

2 AYsE 4usge Adshs A,

Aol Al 7HA A f%% et ofefo} gt

E 3 PMEAHE 22 =R T HIE

(9] 7)

Ame 2EEe Blg | Ve Feusl | e geey | gRe)aig

NE e

VIR N W)

2
wje e AN 2
Hnere A 2

— NS
0S| — | DS

A A wR 1R dse g 2%l R g
NEHA 23S 93 9= An= ol ®Ee} £

col g | %o g | gued | deey
2 2] 8- (/0) 0.50% 0.45% 0.35% 0.25%
v g (/1) 55% 4.5% 3.0% 2.5%
(22142, 135 o . o . . = .
R 25 A | B2 0332 0865 | 0578
T 25 7.346,71384,265,76,65,382643.2768366924

|

ool AHE F A ok Fol gmalmeiel A4 kol
Ay i SRR A QelA e Bghe deal et
Such. AREEY) AN StolMel A wEe) Aol
Y] A koA viehbiz slah wis) mE A
27] FMo] 232YE FIM AAL Y= PG Rolx
ThoolRe Az WA it Fh &3E ud
o gtk ey oleld Beke Azl AuaE g g
Bhel WM Shsh gmesekel A qkel WA Alxdel
= Ee) Aozt HolAn 9eE o 4 Ak Auels

A0 N 30 o nd H

] A st = Aarh 71FE Aol el ke W

g Bolx glont 1 £ g F& 4 4 qrh o9} ¢
2 Aiel A malyd, BR4AE, AxdFgoes s H

A AT Hghsh FepAm, b A Aa F

18t Aol Holam vl AAdow Mo g9 3§
gAY v g9 FEe AAs] ukgsly] Y Ak

i 2=Eg] A QbelAM vpelube iy fAREg . B

T Ak

do 2 B o0
orﬂ‘m



164 SEXcISS=2X D Mo-DT M1%(20032)

ofglel 2@ glol A JHA ARl g & ALBe ]
nE Aotk 74 e ALFE EF HelA 1 AR
g a9z el Aols, A& A% 4% Auel A
o) ATAEE WolN: AL 4 ek 2y )

. 2 9
=Y A 9 Auese A gel B Aag
HE 2 M 4R A £, A 2

& % 4 sk el e sl=ck AY 9 Anslmg
9 MY gre AT ugol Pol BoisH gomz E
gl WA AD vlg ZRAM S99 A= Aoz ot
Ehdh. :Lam_ e Jueseyd A FES F AAe
ALE wimsuw W elmekel AN ool uese

Lo

4]
2 FJ

bl s ARl AnF FelA 908
nolm R, ol (2@ Dol molRel 7R7RN 3
Relseel 4 kel el WY elEeed 4 el ¥
A Rl fixsl B ok nAS) £48 WEHE Ao

A AR o) FE FABtR AFE HIFL Utk

E-]

——7|&E A%
—a— e G =Elel A
—A— 3K el AN

=
T

1) Ml ZHA] dtekel RjTIEk H|W Jep=

Buesesiol 5 ugel vIAE 9L 2uY A,
4 & APAAE F gl Azto] ANUFE 2 Eo
2 e AR ¥ & AEd, oAE A 2 9
A ekt gelth Arel=Eds 2R =Rl
Hgo] UniwE GHe MAEAE B HelFa X
who] Wl 2J=ES) A ke Hr g
AR kel & ujge uw kgAel RojE molx lod,
AL o) o] AHHoleh: AL MeIFE Aol

v

B
e

a2

4 HEZEEQO| olX= T AlHEA

MRS A ATl @l Ag B
Hae 167 719 oR R A29e ABey
B4 YR ErY, A, UFS 6§ 59 4B
o Columbia ABedeld $H oz Ade sank 334
& s Y Be A gE £79 A s
£9%T Aok £o4% PR dEoE YN F2I

mlo

= gen, olde Aawgel e 9% FA B 19
oA FRY 5 Qe Aueseidle] Aol g ),
ool ALY FASk W g Wl A oW HolE rol=A|,

a3 ANEAs SR o Teld ) Fualzeieel

BA Azl NS weseAE LS

41 M2 e 71

2AE FFARNL obgiet 2 ) A 71ges o] Ro
Hod, Ar=ede] o7k Mz o o e A

< WEez AEEAS ekl ot a9e fEvh W
’3‘2 Aok FHEA o Fol shdoltt. AT A 714
< 55 AYd Fch

[ —» ~_>r —»
H 7Y < T2 ‘ E 7Y < L7y
1-tier 2~tier 3-tier 4-tier
Heo 58! —
2o 55 g——

(38 2) 3EH 74 JHE71Y

1-tier 7192 iAo A 7d7te] A& 7jdL w3y,
4-tierZ FEAol AT 7S 2ot ALHE FHAM #
Mataa ste A FEARC &3te 7IdEe] By
Bl g Y dol ojmd Aol wstel & u| 8o 4
FEANE A 2o, 7t 7ldEvit ARgs E}°‘°] +
& Aozt dujol] AA) FFAY Axwle] FE o=
ANA & BMa) Eoh 2 =FMd dyer su Qe
7t FFARJNL off ®e} 2ol AT 4 Utk

o°‘I

o
= -lﬂ B oo o

i

(E 5 s3H Y d:e|=efel 33

FFA A 1-tier 2-tier | 3-tier | 4-tier | =EFNY)
A 7 8 8 7 30
B 10 7 4 3 24
C 2 4 8 11 5
D 6 6 6 5 23

THAR T4 719E
TYaA A%
FojH oz A sk 71elA ARE
Ao A doingd
cAdAReg mANA ke ZlPel M AR
gdEetqle] Fa e FF7IHANA R
EE}?JOI A deold

HHA P 7IdEe] dAZ HHE =Y
TE%J‘GM] EA3, FFAQ Ad HlsA =2
T 71 E9 F=Ele] 7hAag AHd

2 FRAAN £ /195 G AaE R vIEFE
Wl g2 obl Esh 2tk

o] HAZ AHH=E]

,,
Ex)

2,
[o



(H 6) 35HQ 28 LHXZE
(2] - "4

1-tier 2-tier 3-tier 4-tier

A 2ow & 33 24 2.1 1.1

A o g v 40 31 20 11
B A axo o & 35 26 2.2 1.0
EE vg 42 30 21 9

c A xLow g 34 23 19 09
g FE HE 4 31 19 11

b A v g 37 22 21 10
g FE HE 39 32 21 9

42 M2 £
do) vl 7K BFAY =

oz qF z‘w)r% FAE Dl
1

MO M

o

7HA] 3 foi}%J gt )

de Agsl a4 4

712 305l A

etk o age] (1Y

—e—3=HA
—-E5H B
—A—3sHUC

S2H¢2 D

14 7 9 13 16 19 2 25 28

(19 32 FFA v 74 a3
3 Zolt}t, FFAYU Ad v&A B7)

A ol o ek olze

2 1M Y REe=Elglo] =27
rekelel 7] W] 2ol FEE&

—o—3ZH A
—m—ZFH el B
—A—3ZHeC

32D

QT 2EFE Ww
Aurio| FRago] 2
FgA B A4 A7t
B, o728 Au
seld) g w9 ¥

Nz=e SSALI0IM F=22(=Erd HHQl 1 AfRilE4 165

g3 FFAYU C= AA Dol

M AA et e T} zuk] WE PH 5F0F 9l

A FEFE QD F3o Doﬂ 22 % HejFa gk
&

) 7 3
Aol Qe AL B 4 e, oAe
of adeh A A7k el A el
Aol dARoR Axge AnsE FA
S AAaha Qe

go age FEAA FEZ Auugel FHuEE
Mg Rolth ¥ WEe BE FR

Aol A9l Auelserele] i

Qolde & # ok FFAY Cx 2]

A& w24 Zstthrh FERe] o Ax 149
2 f2n ges naFn ok agn EAY C%
E At BAsHA BEAbgl uket Aunjg ZHeA A
Bl HsjA 953 =& ARE BZy g} o|Re
# g=ede dlssldEts T 7}7;}T L EDR:
< ? ARAQ A|xele] & uge Aobd

iy
}:o{:
__\E‘
~
3o

FAsH Wb AR &odA AA-AE AAF
AsA NAe olAzA ) F-EAHo a1 AN HAHA
02 4o wyor HAS Faldel d} s|go
Welo] e 4EA AHaE FFY S v UL
= AR TRAT A FEY o] He uAe F
A5 dzsla WglalE LA N3 Y&E £

S 3E Aulz, Ay, 499 55& FAHA BHAA
st welshs Ao] FasE UL QAT ol
@ geld 2 oiTel olvE Hstw thest gk

A FFANBRY BEAA ARSI R Fa
S, W83} A7 Fiko] 2 BRAANN JuEle Pa
SeE w3 oldd AAZEYE FaATEE o]
WS Fashe B ATE Ak gt

SAE FEAS THSD At 7 Jde Anesg
Qo AN FEFN FEARE o] W o2l g,
Seln ARe FadS, Ahe FRY A4, 292 A4
FE 5 Aresede 2ol #4393 ohe AFW
ARsEe fASed APEe] ¥ vk Auelueigel
Wit oleld BAE A4Y 4 Yt Agol Htd, B3 @
wolA h7ke F1delxe] Areselel A FEAA A
2¥le) & gL wolt: AuE AHA AR @

F7h Qltk wh W, Aresdde Ads 9@

t
H



166 FEX2IES=EX D MO-DTH H1=(20032)

a7je) Sash 878 9 wE ARk ve gt
719 oA WA olFolHok & AAbetn AUtk

Ho
re

> |

[1] Aviv, Y and A. Federgruen, “The operational benefits of
information sharing and vender managed inventory (VMI)
programs,” working paper, Washinton Univ., St. Louis, MO,
1998.

[2] Baganha, M. P., M. A. Cohen, “The stabilizing effect of
inventory in supply chains,” Oper. Res. 46, S72-S83, 1998.

[3] Burbige, J. L., Production Flow Analysis, Oxford Univer-
sity Press, Oxford, UK, 1989.

[4] Cachon, G. P. and M. Fisher, “Supply chain inventory man-
agement and the value of shared information,” Manage-
ment Science, Vol.46, No.8, pp.1032-1048, 2000.

[5] Chen, F., “Decentralized supply chains subject to infor-
mation delays,” Management Sci, 45, pp.1076-1090, 1999.

[6] Clark, A., H. Scarf, “Optimal policies for a multi-echelon
inventory problem,” Management Sci, 6, pp.475-490, 1960.

[71 Christopher, M., “The Agile Supply Chain : Competing in
Volatile Markets,” Industrial Marketing Management, 29,
pp.37-44, 2000.

[8] Fransoo, J. C., M. J. F. Wouters, “Measuring the bullwhip
effect in the supply chain,” Supply Chain Management,
Vol.5, No.2, pp.78-89, 2000.

[9] Gavirneni, S., R. Kapuscinski, S. Tayur, “Value of infor-
mation in capacitated supply chains,” Management Sci, 45,
pp.16-24, 1999.

[10] Goodwin, J. S., and Franklin, S. G., “The beer distribution
game : using simulation to teach systems thinking,” Journal
of Management Development, Vol.13, No.8, pp.7-15, 1994.

[11] Hammer, M., “The Superefficient Company,” Harvard
Business Review, September, 2001.

[12] Hanfield R., and Bechtel, C., “The role of trust and Rela-
tionship Structure in Improving Supply Chain Responsive,”
Industrial Marketing Management, 31, pp.367-382, 2002.

[13] Hariharan, R., P. H. Zipkin, “Customer-order information,
leadtimes, and inventories,” Management Sci, 41 pp.1599-
1607, 1995.

{14] Hong-Minh, S. M., Disney, S. M., M. M. Naim, “The dy-
namic of emergency transshipment supply chains,” Inter-
national Journal of Physical Distribution and Logistics,
Vol.30, No.9, pp.783-815, 2000.

{15] Kim, Chulsoo, and G. Y. Choi, “The Impact of Information
Delay Improvement on the Distributed Supply Chain sys—
tem,” The Journal of Information Systems in Korea, Vol.10,
No.2, 2001.

[16] Kimbrough, S. O., D. J. Wu, and F. Zhong, “Computers Play
the Beer Game : Can Artificial Agents Manage Supply
Chains?,” Proceedings of 34th HICSS, 1-IEEE 1-10, 2001.

[17] Lambert, D. M., M. C. Cooper and J. D. PaZ, “Supply chain
management : implementation issues and research oppor-
tunities,” The International Journal of Logistics Manage-
ment, VolL9, No.2, 1998.

[18] Lee, H., and Whang, S., “Decentralized multi-echelon sup-
ply chains : Incentives and information,” Management
Sci, 45, pp.633-640, 1999.

[19] Lim, S., C. N. Cha, C. H. Kim, “Analysis of the effect of
information/materials flow system on dynamic behavior
of supply chains using beer distribution simulation model,”
Journal of the Korean Society of Supply Chain Manage-
ment, Vol.l, No.l, pp.8-18, 2001.

[20] Machuca, J. A. D., and Barajas R. P., “A computerized net-
work version of the beer game via the internet,” System
Dynamics Review, Vol.13, No.4, pp.323-340, 1997.

[21] Milgrom, P., J. Roberts, “Communication and inventory as
substitutes in organizing production,” Scandinavian J.
Econom, 90, pp.275-289, 1988.

[22] Rasmusen, E., “Games and Information, Basil Blackwell
Ltd.,” Oxford, UK, 1989.

[23] Simchi-Levi, D., and Kaminsky, P., “Designing and man-
aging the supply chain : concepts,” strategies and case
studies, McGraw-Hill, 1999.

[24] Sterman, J., “Modeling managerial behavior : Mispercep-
tions of feedback in a dynamic decision making experimant,”
Management Sci, 35, pp.321-339, 1989.

[25] Weng, Z. K., “Channel coordination and quantity discounts,”
Management Sci, 41, pp.1509-1522, 1995.

[26] Whang, S., “Coordination in operations : A taxonomy.” J.
Oper. Management,

23 %
e-mail : cskim@inha.ac.kr
19861 meldidtul FAIshH(EHA))
19881 KAIST %% #8H(5 3H4 A
199612 KAIST 2% 4B F3HFotakAh
19883 ~19911 KIDA 7€
19998 ~ & A dsthea FPsHE o
A R o} : Collaborative SCM, Innovative ISP Consulting,
Successful Venture of e-Biz

PANNA 2
e-mail : garpkim@inha.ac kr
1979d A &gt (o] shA})
1988 Univ. of Washington (MBA)
19939 Univ. of Texas at Austin (3%

4 K 3HHEkAL)
199319 ~19943 2HASDS %
19953 ~d A Astdgha Py wg

A Bt 1 Collaborative Computing, SCM, Ethical Issues in IT



