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Degree Program of Computer Science
National Chiao Tung University

Abstract

With the popularity of Internet, E-Mail has become one important communication
media. It can be seen that e-mail is used forpersonal and enterprise business purpose. Not
only the important interpersonal communication tool, but also the most important
communication bridge for enterprise business. For example, e-mails play an important
role in information exchange, commercial business and holiday greetings.

With the above observation, in this paperfwe intend to discover community
structures via email logs. E-mail of the historical data and content can be converged into
a corporate knowledge data base. Since E-mail logs contain e-mail usage information,
such as sending and receiving time, location, organize department, daily flow and so on,
community structures mined from e-mail logs have considerable social behaviors for
decision making and management. Therefore, this study implements a framework of
mining community structures from e-mail logs which consists of pre-processing module,
mining module and community module. Through the developed modules in this system,
we can analyze the relationship between senders and recipients. Moreover, we could
derive the relationship among departments and the relationship between departments and
suppliers. Furthermore, we try to find out the impact on sales turnover of each department,
and the influence on the revenue from the relationship between sales department and

supply chain.
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d(i)=(gs-k) for all ni €Ns

K-
d

(6) K-Core

K-Plex&_ 2 &+ B & 2.7 ngvEhm St » K-Core 2 K-Plex4p & » & 2 &
0 E BB IR Sl e A B L R D 0 R T N keh
Bho Hog g oldeT

d(i)=k for all ni €Ns

Fl# AL € e A 47 5 AcUCINET » 7 i3 i@ & b B e R R &+ 3

B o @ % U b AL E LA FTNH D 2 FF e pE “f W AIEAE S A
e (4oN-Cliquespedp ™ - E NS ¥ K-Coresidt B8 M EK) > Bv 12
THIOFF AT 7o f P T e S f T U R PR OK T R
T_H ik :izk.fé FEEEEL2 L A LM 4ot * N-Clique ~ N-Clanzt N-Clubi# & ;2
PO E R R e R BT 2 AR P ENK TS o o NI R L
Rl F Do e ¢ A L Ko § iF 2 4cCliquei® > ke - * € F17 5 35 3
BLEE A A3 F Mo F L AR A H S 2B R Y R
WF R T K Tk & P FE P - [Social Network Analysis: Methods and
Applications](Wasserman & Faust, 1994)

%‘
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2.2.3 % oL & |

ik g i B4 (power) £+ 7 £ & T RAL > A B RE R
FaEE R ol 2 R MY - B RIBI P E oA S
His aﬂ—%#’;’ﬁpﬁinf Wb o3RS § 4T BF R BA SR VERE DY
Eo TR ALE MEA Y F i § R GrR 75 K efEd 4] o d s pen
Wt i = gl o

Bl 3 ALETEEREO {72 ¢ < LR b

(1) #m ¢ < (Degree centrality)

* g R Y o (Local Centrallty) BLRE - a2 ¥ e
Bhifudi BB Ao — (BRI R TIAX S gL rfxyp #A4 o AoR P EhA
B BEL A SBER BRI - B &L BAP KT RS FHES 0 TS
FABE2 g %M%Kf CER-A L S b enm RS R ER o @A
AT UL FREI S §8 o BY r’v’ﬂA\B‘C#?E*p g2 Al afeR ¢
Sl AR S AR Y S L AP AR B f AT Bl
B MR s ? otk Gt B 50 e

(2) #1179 < (Closeness centrality)

POUGFR 2B HEH R T BRI THFER o BT U Y LR
St g N FUERTE Y DR R s L R TN I R
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(3)

BET RGP R A - SRR SRk Bfe T REY
HE BRI BCEAEHLA e A R A FHE Y v BA 2 w1 FAS

CkE{LE -
¢ /4 ¢ <+ (Betweenness centrality)

BrR R EE G S B MR o F SEAR BB E BB - LB
SO EEG 0 SBGHE A B MY 4 o Hef fcd il o Bl end

BEGE S EMEET BB e A ¢ it ed Y g E o R AR
AP e
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PR FBE
3.1 E-Mail A+ 25§E s 2_nfg

AP, ﬁ@ﬁﬂ‘—%?4ﬂﬁ&%ﬁﬁkﬁng$}ié,ﬁﬁﬁ
iM\E -mail log, v Pre-process mv‘b% i * LCM-freq /% & & fas 3>
B E e bh"jzii"“ifflﬂ?-7 o A AHEEEE S me 2 B o H 3
ﬁ:".%’i%‘p Pt NIV 2 REGANINM Y Hp B BREAEE Y F
£ i’i"zili%/i%iéﬁ JURE T s SALESIRPP e T 5 E = M R Y F IR M R
°ﬁmi%%%i¢ﬁ@&ﬁﬁ R il &1%ﬁauﬁg$@ﬁ

E-Mail Log

4

78 5 32
(Preprocess)

LCM-freq & B %

v

Z£4 (Clustering)
v v v
3R P9 #1230 P9 3R P9 LA JE 42 B 15 H 14

SALES#R P9 g2
-l REY
CEX LK

BRPIELER P
4

&1 P B A 4 A
e EB T X
R

B PTA E4R
RES

Bl 4 F# AR
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3.2 LCM-freq # & 2

A& Mining E-Mail Log + & dvc F & F it 5 2 T8 > LON-freqiw &

2 0 * parent-childM %2 T &AF %0 p ELL‘ ; —Echlldnﬁﬁl tersE P g o
Plparent 24 % 8 p £ & 5 F 2 »parent 2 #p % 38 p & £ » Plchild¥ &
SRR aIE P B E L R e BT AP EREFELAP o LO-freq
EE LA NG EAE FRARMET R AR LI RIS
B k7l d0F 40 p B £ - el 849 ™ » LOM-freqiw & /2 %%
?EL FEE B2 4EH - FENM MM - @ & HMining E-Mail LogeiF gt >

e R S o 8 k2 B PR Fla A PE* LO-freqid & 2 ki
AP T FER T B oo

d Takeaki Uno, Taisuya Asai, Yuzo Uchida, Hiroki Arimura [1] g A
Fdo o iAo Hig# ?E? “i;l]ﬂ,iﬁtr@%¢?"}')§_ 7 i H s b NP *fﬁ ’}—'
B 7% i¢ * binary tree 2 > » b4cFP-growth /# & 2 5 & B & 2 7 >
backtracking /2.7 > U2 E* o aMpRIE P At E G2 o

Backtracking = ;# #_d depth-{5rst %‘%rbm’* moken, A& Atiie N
¥EAFHE P & & (Frequent [temseb) 2@ & & ¥ » 47 % I?E&L‘P’mﬁ’ﬂ‘&
HeP 2@ g7 “hf"*%@%‘;’iﬁ'i?m’i&'@fiﬁ’*iﬁ*dﬁbﬂ Y
NoH W, E- B L LA EEEG ¢ B RS - LT e b4 {ABC)

SRR P B & R ven{AB) - M F g 25 Apriori w232 H
ﬁﬂ%bﬁiﬁﬂﬁg»pw*ﬁﬂﬁbo¢¢$ww@ﬁgﬁ&#§%g{%
’giﬁwmgﬁéugg§$uwz@ﬂmqﬁ,g~3455:ﬂﬁp e gt 7 i (7

‘Qfg;tfﬁi%,}f_ﬁ LR b ek B d b edk ugt;nj.e»a&;—rpl vt

FRPE P FERAP %L‘q‘u'lﬁlﬁﬁﬂ’%fé P E P EEER AR B

£ o

Backtracking = ;% i & ¥ rparent-child M %2 T &R AP & & > 7]
Bt T AT 4o B4 0 ¥ 5 - Btransaction dataset ® 35 @I P
d,efgrdo] LR L3 BisiTbacktracking iwE 2 FAE - B
PRAER T RAE 2R ﬁﬂ{}{}éﬁﬁﬁﬂﬁb’ﬁfi
{b}sp & & A2 &5 {ab) o e {ab) 2l R eh > Ry AL

*”? labl2 2 § &% 5 20 mﬁp%bwwa&ﬁﬁ»{%éiw@
L & G lact MR E & {}é%?m’* ‘{ac) 5 #renf & 5 ik {ac) 2 k2
ﬁ*ﬁ%éi%ﬁ&ﬁﬁﬁmm%ﬂmjfiﬁﬁf#ﬁ%m”wm"H%}
BH-PeFife s ME-FHRFAL RS B ERRG ERGEDT
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woF s B ap R F &L {{a) ~ {act ~ {ace} ~ {ad} ~ {ae} ~ {b} ~ {bc} ~
{bce} ~ {bd} ~ {be} ~ {c} ~ {cd} ~ {cde} ~ {ce} ~ {d} ~ {de} ~ {e}} -

abeode

fransaction database f

110300 abed(labee| |abdel |acde bede
slce

4 : L~ S
B2 i)e abe||abd|labe|lacd ’a,c,e A, .z,

ul [2]c|e]e ,

1 HEBHE

15 a c g

wla| [c]d]e

4 .

A HHEHERE

of |2

KRN
=
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3.3 LCM-freq /% & iz ¢ H|#m.p?

B- B@E D+ KPP LO-freq /FE 7975 DRREAR - BKF -
4 £33 cb‘mp ‘}')E_D T IR EY R PRFEIEFEAT Wrk2)

P HFEBE S A FRLZ2(NRA KD EE D | £
% 2 LCM-freq /@ &2 2 FHE D
LEIEP A B |C |D |E

EIR A - L

T001 1 10 (1 {1 |0
T002 0 (1 |1 |01
T003 1 |1 (1 (0 |1
T004 0 (110 |0 |1

GERD B El kT FRRME S LD T
L& o (4r%3)

# 3 LCM-freq i# & & 2 T & D #4#

T E P A|B |C |D |E

T001 1 10 (1 |1 |0
T002 0 (L |1 ]0 |1
T003 1 1 (1 1]0 |1
T004 0 (1 10 |0 |1

4
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X B & &% | T001 | 1002 | T003 | T004

Li | Cont
2 L3P {AY | 2
A T o |1 o —> || 3
B o |1 |1 |1 {cr| 3
C 1 1 1 0 | 1
D 1 lo o o {E}] 3
D o |1 |1 |1

o

i 7backtracking » 23 >3 B & T {(A}E » 2 %
R MBI {A R 1Ea A LA FH AR E ’ENMMﬁQ%%&L
{0010} > A 2 B EEAFEFR > EY I {A} o (4H6)

AR

o 1111 111 | > kB0 [0 1 [o

FAA zZ 2 b ety 0 B 0 {C1N AR (T AR Bk
R A @I{ACHE 2 5 o2 {1010} > 2R m 7 & &) L #F R - @ 31 {AC)

A IFR2

c 111 ]o L___£> AC

[
o
—_
[w=)

ﬁé‘%?éli

MACHE 2 2 b e a T 0 B O~ (B {ACH B 3 0 18a & L5
gl #fﬁ}:“ 5o @ {ACE} 2 2 % a4z £ 5]{0010) » %@ # 5 & & £ 4F
Bl Ew (ACH B (B} &fs—- BEP > friEw 3 (A} o (4r@8)
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wwhE A o B A (BN {A R (Ta A A Bt
212 5 2esk2 {0010} 0 RAA A B AR AEFR AT
his- BIEP o MNETIZEE o (40R9)

LHEFERI]

Elo |1 11 |1 L____:} AE [0 |0 |1 |0

B9 {(A}2{E}A 5 3 dpppd ZE) H 2 #F & 5 1

P i

# 26

FHEF D B E 0 R (BIEREAGE LA 0 B~ (O (B) ks
A A B A FRGE > @BI{BCIE R b e {0110} > KA 4
Bl AR WI{ACHRER AR B8 s esLs] - (4eR10)

A FR2

cl1 1111 1o | - BC (0|1 |1 10

B 10 (B} {Ci@ A 3ipp 6 A4 {BCIE L FFR 5 2

A {BCIE P de 2 B et o B 0 (B (BC e 0 1Fa A 5|2
L A R 0 B {BCE} 2 b ek {0110} > A B EE ) AIFER
WE{BCEME R P # £ b jesrts) > R A{E} S Btl- BIAP o MTIEW
2 {BC} - (@I
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BC Jo 111 |o ~EAL

E 1o Tt 11| | > [BeE Jo[1]1]0

B 11 {AC}&(E}a st s 22 (BCE}E L3R5 2

T TE
IE?"E{BC}L’Q&;‘EH‘@_,?IJ%’?T;’IE {BC}&-—‘%T ﬁJIEE] DR I

MEWA{BIZ 2 kg o B (BBl (T AL BB AR
5 FFI{BE}E R S s A (0111} > Ra B EE ) AR > @ {BCE)
WRIEP B L RE{E}iai- BEP > TUEFIZESE o
(4rRB112)

® 12 {B}&

# 289 -

FlET I 2B E ot E ~{CrE R b ety 0 B 0 (B {C e
T3 A e AR @ I{CE) & 2k e L A{0110)  22A 4
Bl A4ER > BI{CEVESE R B 68 b etrds] > w 2B} S hti- B3
BooruEr Iz EE o (ArRll3)

LHFR2

E o 1T 11 111 | > [ o]t o

W13 (Cle{Ela s Tdpiee A4 {CE} R A 4FR 5 2

# 3210 -

FlEwr Iz EE g A BN R e 0 R (B} - B
FP o TNER T AT R FE 2 o Ay e AR P 5 ({A} ~ {AC) ~
{BC} ~ {BCE} ~ {BE} ~ {CE} ~ {E}} -
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3.4 LCM-freq i# & iz §
3.4.1 E-Mail

FaH g

Jad2

R S A ﬂ 757 (Ac@l14) > 4 2 PE-Mail Logts BB~ i 2 & o
FROAPERHEY ¢ FIWEF B PFFFRE ey ag e
‘s - o

AN LT %ﬁW~ﬁ@s&#iW°

M« FEi1E/#AEsE(Hosses EEE) » owl k ER- S 3

FiEA W RS

F] =kt ] FHEA Lia =N 3= libiaz-e=] Sl HE P AR il
[] 200%-12-28 15:4%:0% Julian_Hsu@mentor... samuel@socle-tech.c... RE: About co-working for Andorid syste... imagedil.j.. 215 10.168.88.4 EREE

[0 =2009-12-28 15:49:09 Julian_Hsu@mentor... hanktsai@socle-tech.... RE: About co-working for Andorid syste... image001.j... 215 10.168.88.4 IEEEE

[0 2009-12-28 15:43:09 Julian_Hsu@mentor... ckang@socle-tech.co... RE: About co-working for Andorid syste... image001.j... 215 10.168.88.4 EREE

[] 2008-12-28 15:48:08 Julian_Hsu@mentor... ryanchen@socle-tech... RE: About co-working for Andorid syste... image00L.j... 215 10.168.88.4 EREE

[0 2009-12-28 edm@carnegie.com... image318@socle-tec... FREIIE - FFERME 3 10.168.88.4 EREE

[] 2009-12-28 kellylin@socle-tech.... sor.shen@vatics.com  RE: Contract extention and MP order (65... Vatics orde... 935 10.168.1.83 EREEGE...

[0 2009-12-28 15:47:59 JohnnyWu@wonder... reggiec@socle-tech.c... RE: [WM3451] drc -- wia array violation?  image001.jpg 678 10.168.88.4 LEREEE

[0 2009-12-28 15:47:55 JohnnyWu@wender... arthurh@sccle-tech.c... RE: [WM3451] drc -- wia array viclatien?  image001.jpg 678 10.162.88.4 EHEE

[ 2008-12-28 15:47:56 kennyc@socle-tech.... sophislou@kpmg.co... RE: (T EEIEEIFREEL image001.jpa 118 10.168.7.36 ERHX(E...

[0 2009-12-28 waynelin@socle-tec... sam@SPIL.com.tw RE: SOCLE Work Order- E511-09812000... 52 10.168.1.112 EREE

[ z009-12-28 waynelin@socle-tec... ellentasi@SPIL.com.tw RE: SOCLE Work Order- E511-08812000... 5z 10.168.1.112 EEHE

[0 =2008-12-28 waynelin@socle-tec... alexf4@5PIL.com.tw  RE: SOCLE Work Order- £511-09812000... 52 10.168.1.112 EREE

[0 2009-12-28 15:46:1% JanneWang@muic.c... spchen@secle-tech.c... HE%E HERTSRETIHTA )2 Earth_-_i& 2520 10.163.88.4 EEEE

[] =2009-12-28 ivan.wang@ardente... samuelwu@socle-tec... AEHEEREAHOE 40  10.168.88.4 EFEHE

[0 =2009-12-28 BeingHsiang@mxic.... samuelwu@sccle-tec... BE TTSCIERSEMENELE REFT... 1326 10.168.88.4 EFRHEE

[] 2009-12-28 wlim@denali.com jennifer@socle-tech.c....RE: Leopard? wariable setting 10 10.168.88.4 ERHEE

[] 2009-12-28 15:40:18 wlim@denali.com samuel@socle-tech.c... RE: Lecpard? variable setting 10 10.168.88.4 EREE

[0 2009-12-28 15:40:04 EvanPeng@tp.cmcs... conet@socle-tech.co... RELFRUEEH 14 10.162.32.4 EEEE

[] =2009-12-28 JanneWang@muic.c... spchen@socle-tech.c... %% RHAFEERAIILST 8 10.168.88.4 EFEE

[0 =2009-12-28 JanneWang@mxic.c... spchen@socle-tech.c... % Fw: SERENEEHE F-T4F(BRO8F ... ATTO0430.... 255 10.168.38.4 IEEEE

[0 z005-12-28 15:34:34 ting@mails.fec.com... candywu@socle-tech.... Fo: BHEEHEE REIFIIREM oe 1231, {HF 1.aif, U... 50 10.168.88.4 EFHE

[] 2009-12-28 15:34:14 johnwen@socle-tec... zane@emdoor.com LB RS A EEREEE T image00l.j... 236  10.168.1.179 EREE

[0 2009-12-28 15:34:14 johnwen@socle-tec... dragonet@emdoor.com BT EICHBITL AAMEREENE 7 image001.j... 236 10.168.1.179 EFEE

[ 2009-12-28 15:33:19 chienchih.chen@chi... sulliven@socle-tech.c... B -Extra P OTHE Extra.xls 34 10.168.88.4 EFEE

[0 2009-12-28 15:33:15 franklee@socle-tec... dhan@kpmg.com.tw  RE: KFMG #FerSTRIFFSARsRA 32 10.168.7.38 ERMHE

[0 2009-12-28 15:32:34 JohnnyWu@wonder... arthurh@socle-tech.c... RE: [WMT3445] scan chain reorder image00L.jpa 225 10.168.88.4 EREE 2
< »

Bl 14 E-Mail Log
d 27 E-Mail Logth BFEB-T 0P 5 & chf o d AP RS 472007 FE
L L

2 F AL AP kE B P FREG - BfE APET - BHE EBME
ﬂég*ﬁ;*iﬁlﬁﬁ] EE}‘:F'E&\% —'F%\ tf:’-‘—'ﬁo
FBnT A4 BT (ﬁrﬂ15)
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&

200714 01:53, whrad 0@ chiproos . oom.tw, ging @oail denmnos oo, tw o
2007 0156, whrnd 0@chipracs oorotw, &2 E1 2 3@ mail. denraos oom v T
20071 A 01256, whrad 0@ chiproos . oom.tw, ging @oail denmnos oot

200704 0156, whod 0@ chiprass ooro. tw, FinishCood @mail denmos comtw

2007 01:57 Hve, peter@rosa, hinet net en @roail denrnos oo, tw

007 A 0200 aklEGg livad S 2 pevsern 841 @yahoo.oo.id, philip_lin@moail.denmoos oo, tw

2007 0201 il @chiproos com.tw ken_huang @rmail denmncs . com.bw

2007 02:00 il @chipros oo tw, pokd_chen @mail denmos oom.

20071 A 0201, ot @chipraos oomn,tw, iffany_chen®rmail dentocs com. b

007 0201l @chiprnos oo, tw, philin lin@mmail. denmcs com.b

2007 A 0201 o] @chiproos oorm.tw,nancy_lo@maail denmnos oot

2007 02:08, iorod- retim-anyaaloftSvEbS @ gmail golfdigest.oo, ip, TAEAA KT MTY ARE@mail denmnos.oom. tw

2007 A 0216 server] @tofst twnail org, woshi_lin@ mail.denmoos oo, tw

200744 02:20 inbpt] @chiproos oo tw, pold_chen @mail denmncs oom. tw

2007 0220 inkipt] @chipraos oom b, iffany_chen@mail denmaos oomotw

2007 A 0220 mlrpt] @chiproos oo e o hnang@mail.denmoos oom. tw

2007 02:20 imbept] @chiproos oo, tw, philip lin @il denrnos com.tw

2007 02:20 mlrpt] @chiproos oot ken_hnang @il denmnos oom.

2007 A 0220 mlipt] @chiproos oomo wnancy_lo@ mail.denmoos . oom. i

200714 0221 mlipt] @chiprogs oom i, gingyu@mail denmos oo, by

20074 0221, mlrpt] @chiproos oom, W susan,_ koo @roail dentoos oom,

2007 A 0221 mbrpt] @chipmmos coom, b, grace_huang @roail dentnos oom

2007 02:21, mlrpt] @chiproos oo, e cheng @rnail denmos.oom. v

007 02:21 mlpt] @chipros oot aty_tien @ roail.denmoos oomo.tw v

b ?

U= i L

B 15 20078 1752 B Mail 2 i& ) Log
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JA2RFRIEETE S

B 2007# % @2 chEppo s uld TS REF AL NP F R PR
4o Bl #To (e R®116) o

_l;.l':x lnckystar csie ncto edu tw - PuTTY

b

Wed Aug 2

B 16 J0F@IL S 5 2 8 2 o0

4R - HHAL DT RALIT R 24250 0 S e S4B F 0 12
By A2 NAPLER L hx BHENHE - 4o BT7 GeBllT) > 2 5
2007 - * X5 3l fiEit > AT RA WL HTABICE FF A 2o SR
FLoE BB EFFLE TR EF e R 2L o
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22 Inckystar.csie nctn edn.tw - PaITY

ord:
Wed Aug 20 2

UTELY

:41:01 2009 from lo

| in.ph
1 MEgI -1 2 . fim in | fim out

E Al A g E-Mail Address A4 41 & B

4
2 3 K 2 T ] (e WI18)

-~

.1on LEer:

d fim out

W m

S

—41z
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0T S000THE - 0 L FE o B T HFEE LT o e BT (de
B19) -

B final0701-0412 - WordPad

BRO #HO BAD BAQ HA0 HED
DSl &8 # &y

ptoup |

Rereiver:

katy_tien @ mail denmmcs . com, tw

grace_thmang @roail.denmos oo, tw
farnie_cheng @mail dentaos como
lelra_chang @roail denmnos oo, tw
van_lin@roail.dentocs comotw

evan_lao@mail denmos com. tw

Sender:

Q22 B0@ fags hinkanlz. oomn b

ilnsqe@aget hiz

adarn_chen @il denracs oo

deorizlai @aiptekcom. tw

rerhnungen-id 2301 80677505 300 w@ve-netwrordd.de
conwellemie@welove,m,

lilian] @chipbomd oo, b

leomad @chiphond.oomo.tw

kin_fin®@mail. denmos. com.tw

voe@eddvicira, wanadoo, ook

gettingly @cifrop.fr

errors-114492-4 856211453 5d W e@engincerlive.nom
sharon.chn@fopo.oomm. b
kunioc@chipbend oom, tw

Greup 2

Receiver:

Jzaty_tien @ roail denmoos oo, tw

grace_thmang @raail.denmnos oomm.tw hd

IIFREREA - EiE Fl

DRCIENCES SPEI- SRS
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B AR LOML 3 TR e s T F Y o R RN

TR AV R gt TR - AT BT R RN 2 B o et~ F
o4 BEFIRRRAM A I AT BT UHFLELTR O REER
B w4 ERE s ea AT H B R

o

3.5.1 2 s WP g1 30 B

2

LA B = 2R mewlramxwz FhaFREES FRIRML
Bt HEBBERNLATRBINM AR 2 'E"':"':"frgfﬂ/”\g"'“f’fﬂi’gi%
% TN AP EINP Fenfd e 0 M iRiE

p W_"!

LR RS BINTLW e
EEE SRS I TR

59:
7o B A HINM 2 E-Mail By > B3 2R
HTr o8N 4L HA2E : Relatiophz=353%4%, -

Relationd(I = Z Gk,i‘*‘Gk,J‘

keGroup

G, ; = Department i & Group k 428 4 #c
G, ; = Department j & Group k 42L& 14 #k

> > Department

K eGroup i, je Dept .

OB PR 2 RN RE PR A R ENES B2 g K BE -

2. HHERYEREEFY :".Lﬁifﬁ"v.f‘a%’gf'l v A IR 2 B S Bl
oo WEDE P P21~ JIRP R Y AP e eiEAR S N A HF VR
AR 0 B2 AR P& M TAR A %*7 °

3. VA B M RGBT TR D
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b4 o Group k ’ﬁ =~ BFALHP D }\;.gmfﬁi.ii;‘:tjﬂz

%4 IR R BB

R A g

PC(Product Control Dept. ) 4 A

PE(Product Engineering Dept. )|2 +

PR(Purchase Dept. ) S
B (23R Realtionzt & = ;V&7 i@
PC-PE 4%2=8
PC-PR 4%1=4
PE-PR 2%1=2

NS 556]
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3.5.2 % et K30 F K g RsAN T

FREEBRE AR APRE BREE LS B S
Bt HIE AN L EBINM ATRE 2 fﬁon‘%%fi—%’ y RBHS P B
BAR2 HA S LSRR TR BB LR
%ﬁ%’%l)“z\ FH e ‘*KF’“b"’%"’*—ﬂzi’_

%
=8}
Fogr bR TR _H’g\:,,ﬁié itz z’"«;‘%\?r-*?o Fle B F2ZE-Mail o %%

BT o4 HpEthE

Relation! #FifEf ~ T#E = A H s i

: _ *
Relation, .(m,n)= >IG,,|*[G,
GeGroup
: _ *
Relation. ..(m,n) = >"G, [*G,,,
GeGroup
: 7. *
Relation, . {MmE > |G, ,|*|G, s
GeGroup
G, , = Department m = Group k #2814 #
G u=t2EREF nl Group K ALEg a4 i
G,.,=7%® n2 &Croup k #Ef 4 #ic
G ,,=8#%® n3Group K42 14 #i

> > Depa.*Cust.

LeGroup meDept.,neCust.

TN PR L SET SIS ST EET PR Y YRR S
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