
0r9an12at10na1 M0de11n9 1n UML and XML 1n the c0ntext 0f 

W.M.P. van der Aa15t 
Facu1ty 0f 7echn0109Y Mana9ement 
E1ndh0ven Un1ver51ty 0f 7echn0109Y 

E1ndh0ven, 7he Nether1and5 
+31 (40) 247 4295 

w.m.p.v.d.aa15t•tm.tue.n1 

W0rkf10w 5y5tem5 
Akh11 Kumar 

5mea1C011e9e 0f 8u51ne55 
Penn 5tate Un1ver51ty 

Un1ver51ty Park, PA 16802, U5A 
+1 (814) 863-0034 

akh11kumar•p5u.edu 

H.M.W. Ver6eek 
Facu1ty 0f 7echn0109y Mana9ement 
E1ndh0ven Un1ver51ty 0f 7echn0109y 

E1ndh0ven, 7he Nether1and5 
+31 (40) 247 2181 

h.m.w.ver6eek•tm.tue.n1 

A857RAC7 
W0rkf10w techn0109Y p1ay5 a key r01e a5 an ena61er 1n E-C0m- 
merce app11cat10n5, 5uch a5 5upp1y cha1n5. Unt11 recent1y the maj0r 
5hare 0f the attent10n 0f w0rkf10w 5y5tem5 re5earcher5 ha5 90ne t0 
the exchan9e 0f 1nf0rmat10n 1n cr055-0r9an12at10na1 pr0ce55e5. 
1ncrea51n91y the f0cu5 15 5h1ft1n9 fr0m the exchan9e 0f data t0 5up- 
p0rt f0r 1nter0r9an12at10na1 w0rkf10w pr0ce55e5.0ne 0f the 1n1t1a- 
t1ve5 1n th15 d1rect10n ha5 6een XRL (eXchan9ea61e R0ut1n9 
Lan9ua9e), an extend161e 1n5tance-6a5ed 1an9ua9e hav1n9 an XML 
5yntax and Petr1-net 5emant1c5. 1n th15 paper, we m0ve t0 the next 
1eve1 6y extend1n9 XRL w1th 0r9an12at10na1 ent1t1e5, 5tructure5, 
and ru1e5. Hence, we de5cr16e an 0r9an12at10na1 m0de1 f1r5t 1n 
UML and then c0nvert 1t 1nt0 an XML D7D. 0ur 0r9an12at10na1 
m0de1 a110w5 f0r the 5pec1f1cat10n 0f n0n-human re50urce5, c011ec- 
t10n5 0f re50urce5 (e.9., department5, team5, etc.), ava11a6111ty 0f 
re50urce5, de1e9at10n, and r01e 1nher1tance. Add1t10na1 feature5 0f 
0ur pr0p05a1 are the t19ht 1nte9rat10n 0f 0r9an12at10na1 c0ncept5 
and r0ut1n9 c0ncept5. An 1mp0rtant 90a1 0f th15 w0rk 15 t0 create 
5tandard f0r 0r9an12at10na1 m0de11n9 much 11ke the X.500 5tandard 
f0r d1rect0r1e5. 

Keyw0rd5 
w0rkf10w 5y5tem5, 0r9an12at10na1 m0de11n9, UML, XML, E-c0m- 
merce app11cat10n5, 1nter0pera6111ty. 

1.1N7R0DUC710N 
W1th the rap1d expan510n 5een 1n e1ectr0n1c c0mmerce, there 15 a 
maj0r need f0r 1nfra5tructure5 and framew0rk5 that can 6e u5ed t0 
1mp1ement 1nter-0r9an12at10na1 w0rkf10w5.1n part1cu1ar 1t 15 e55en- 
t1a1 t0 pr0v1de 5upp0rt f0r r0ut1n9 0f d0cument5 acr055 0r9an12a- 
t10n5 1n a 5tandard12ed and yet f1ex161e manner t0 ena61e 0pen 
e1ectr0n1c c0mmerce. Deve10p1n9 m0re h0m09ene0u5 1an9ua9e5 
f0r var10u5 e1ectr0n1c c0mmerce act1v1t1e5 15 0ne way t0 fac111tate 
1ncrea5ed pr0duct1v1ty and 1nter0pera6111ty. 

7here are tw0 1mp0rtant per5pect1ve5 1n a w0rkf10w 5y5tem: the 
pr0ce55 f10w per5pect1ve and the 0r9an12at10na1 per5pect1ve. 7he 
f0rmer de5cr16e5 the r0ut1n9 and c00rd1nat10n 0f ta5k5 w1th1n a 
pr0ce55, wh11e the 1atter dea15 w1th rea11t1e5 0f the 0r9an12at10n. 1n 
[2,3], an arch1tecture and a 1an9ua9e ca11ed XRL (eXchan9ea61e 

Perm15510n t0 make d191ta1 0r hard c0p1e5 0f a11 0r part 0f th15 w0rk 
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R0ut1n9 Lan9ua9e) are de5cr16ed that pr0v1de 5upp0rt f0r r0ut1n9 
0f w0rkf10w am0n9 trad1n9 partner5 f0r 1nternet-6a5ed e1ectr0n1e 
c0mmerce 5erv1ce5. H0wever, f0r the 5ucCe55fu1 1mp1ementat10n 0f 
w0rkf10w5 1n 0r9an12at10n5, 1t 15 a150 nece55ary t0 m0de1 0r9an12a- 
t10na1 p011c1e5 carefu11y 50 that the w0rkf10w 5y5tem can determ1ne 
wh0 w111 d0 the w0rk. 

7he dec1510n re9ard1n9 wh0 mu5t perf0rm a ta5k 15 an 1mp0rtant 
a5pect 0f 0r9an12at10na1 p011cy 1n a w0rkf10w 5y5tem. M0re0ver, 
there are tw0 d1men510n5 re1ated t0 ta5k a5519nment: a ta5k a5519n- 
ment c0u1d 6e made 6a5ed 0n r01e (a5 1n r01e-6a5ed acce55 c0ntr01 
5y5tem5 0ften referred t0 w1th the acr0nym R8AC [14]), 0r a ta5k 
c0u1d 6e a5519ned t0 a 5pec1f1c emp10yee 0r u5er. 7he 5ec0nd 
d1men510n re1ate5 t0 whether the ta5k a5519nment 15 made t0 a team 
(1.e., a 9r0up 0fu5er5 0r r01e5), 0r t0 a 51n91e 1nd1v1dua1. 

An0ther a5pect 0f 0r9an12at10na1 m0de11n9 re1ate5 t0 n0n-human 
re50urce5 needed t0 acc0mp115h a ta5k. Examp1e5 0f 5uch re50urce5 
are e4u1pment 11ke mach1ne5, c0mputer5, v1de0c0nference 5etup 
etc., and phy51ca1 5pace re50urce5 5uch a5 c0nference r00m5, c1a55- 
r00m5, meet1n9 r00m5, etc. 7hu5, an 0r9an12at10n 5h0u1d 6e a61e t0 
m0de1 a ta5k t0 6e perf0rmed 6y a team c0n515t1n9 0f r01e5 and/0r 
1nd1v1dua15, at a 5pec1f1c 10cat10n u51n9 certa1n k1nd5 0f e4u1pment. 
F0r examp1e, a per50nne1 c0mm1ttee c0n515t1n9 0f f0ur pr0fe550r5 
and the department cha1rman mu5t meet t0 perf0rm the eva1uat10n 
0f cand1date5 ta5k 1n a c0nference r00m e4u1pped w1th 5 we6- 
ena61ed PC5 and a 511de pr0ject0r. 

7heref0re, the 1mp0rtant e1ement5 t0 6e m0de1ed are ta5k5, r01e5, 
u5er5, team5, e4u1pment, and 5pace. Wh11e c0ntemp0rary w0rk- 
f10w 5y5tem5 can hand1e ta5k5, r01e5 and u5er5, and c0m61ne them 
w1th r0ut1n9 c0n5truct5 t0 de5cr16e pr0ce55e5, they are 5er10u51y 
1ack1n9 1n the hand11n9 0fn0t10n5 11ke team5, e4u1pment and 5pace. 
M0re0ver, 1t 15 a150 nece55ary t0 m0de1 0r9an12at10na1 5tructure 1n 
the f0rm 0f a r01e h1erarchy, a6111ty t0 make de1e9at10n5 (0f var10u5 
type5 5uch a5 r01e-r01e, u5er-r01e, r01e-u5er and u5er-u5er), and var- 
10u5 0r9an12at10na1 c0n5tra1nt5. 50me 1mp0rtant examp1e5 0f c0n- 
5tra1nt5 are 61nd1n9 0f dut1e5 and 5eparat10n 0f dut1e5 c0n5tra1nt5, 
where the 5ame u5er may 6e re4u1red t0 d0 mu1t1p1e ta5k5 (1n the 
ca5e 0f 61nd1n9) 0r pr0h161ted fr0m d01n9 50 (1n the ca5e 0f 5epara- 
t10n). 

1n th15 paper, we deve10p a f0rma1 0r9an12at10na1 m0de1 t0 capture 
the5e re4u1rement5. 7he m0de1 15 f1r5t de5cr16ed 1n UML and then 
c0nverted 1nt0 an e4u1va1ent D7D. 7he UML repre5entat10n 15 
1ntu1t1ve1y appea11n9 and ea5y t0 under5tand; h0wever, XML 0ffer5 
add1t10na1 advanta9e5 a5 a m0de11n9 parad19m, 5uch a5 9reater 
1nter0pera6111ty. 1n [2,3], XML wa5 u5ed t0 de5cr16e the r0ut1n9 
5emant1c5 1n the f0rm 0f a D7D. 7heref0re, de5cr161n9 the 0r9an1- 
2at10na1 p011cy 1n XML a150 c0mp1ement5 th15 w0rk very we11. 
51nce XML ha5 very fa5t 6ec0me the 11n9ua franca 0f the we6, a 
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m0de1 6u11t 1n XML can ea511y 6e exchan9ed 6etween d1fferent 
un1t5 0f  the 5ame 0r9an12at10n and a150 acr055 0r9an12at10n5. 

1n add1t10n t0 6e1n9 a we11-kn0wn 1an9ua9e f0r m0de111n9, XML 
a150 1end5 1t5e1f ea511y t0 4uerY1n9. An 0r9an12at10na1 m0de1 need5 
t0 6e 4uer1ed a11 the t1me. 7hu5, 1n add1t10n t0 51mp1e 4uer1e5 11ke 
f1nd1n9 a u5er•5 ph0ne num6er 0r 5k111 5et, there 15 a150 a need t0 
f1nd an5wer5 t0 4uer1e5 11ke wh0 15 the m05t 5u1ta61e de1e9ate f0r 
8111 0r 5ue 1f they are n0t ava11a61e t0 d0 a ta5k. An 0r9an12at10na1 
m0de1 c0n5tructed 1n XML can 6e 4uer1ed ea511y u51n9 a 4uerY 1an- 
9ua9e 11ke XPath [10] 0r XQuerY [9]. 

7he 0r9an12at10n 0f  th15 paper 15 a5 f0110w5. 5ect10n 2 w111 6r1ef1y 
91ve 6ack9r0und 1nf0rmat10n 0n XRL and pre5ent an 0r9an12a- 
t10na1 m0de1 1n UML. 5ect10n 3 5h0w5 h0w t0 c0nvert the UML 
m0de1 1nt0 XML and 91ve5 a D7D f0r 1t. 5ect10n 4 w111 111u5trate 
h0w the D7D can 6e u5ed t0 create 1n5tance5 that c0rre5p0nd t0 the 
m0de1. 5ect10n 5 w111 d15cu55 0ther 155ue5 1n the c0ntext 0f  th15 
m0de111n9 appr0ach and c0mpare 0ur w0rk w1th re1ated w0rk. 
F1na11y, 5ect10n 6 w111 c0nc1ude the paper. 

2. A D D 1 N 6  7 H E  0 R 6 A N 1 2 A 7 1 0 N A L  P E R -  
5 P E C 7 1 V E  7 0  XRL 
2 . 1 . 8 a c k 9 r 0 u n d  
XRL (eXchan9ea61e R0ut1n9 Lan9ua9e) 15 an XML data type def1- 
n1t10n (D7D) f0r de5cr161n9 w0rkf10w 1n5tance5.1t c0n515t5 0f  e1e- 
ment5 f0r de5cr161n9 ta5k5 and a150 var10u5 c00rd1nat10n 
re4u1rement5 6etween them 5uch a5 5e4uence, para11e1, 
any•5e4uence, etc. F0r a fu11 D7D we refer the reader t0 [2,3]. 
0nce a w0rkf10w 1n5tance ha5 6een de5cr16ed 1n XRL, then 1t can 
6e par5ed and executed 6y a w0rkf10w en91ne. Prev10u5 eff0rt5 
t0ward5 6u11d1n9 5uch a pr0t0type en91ne ca11ed XRL/F10wer have 
a150 6een de5cr16ed 1n [2,3]. H0wever, XRL 15 6a51ca11y a pr0ce55 
m0de111n9 1an9ua9e that f0cu5e5 0n r0ut1n9 wh11e 0m1tt1n9 0r9an1- 
2at10na1 deta115.7heref0re, we d15cu55 the 0r9an12at10na1 m0de1 1n 
the next 5ect10n and 1ater 5h0w h0w 1t can 6e 1nc0rp0rated 1nt0 the 
pr0ce55 m0de1 0f  XRL. 

c ° 11 e c ~/nd~ ~ n1~n e n t 

1 . . . . . .  ~0-00"0°"0° 1 [m~,0"-00",0"0n1 
1 f---V- 

5pace 5pace•type 
~ m 

F19ure 1. UML m0de1 f0r an 0r9an12at10n 

2.2. A U M L  m0de1 
We f1r5t de5cr16e the 0r9an12at10n m0de1 1n UML and then c0nvert 
1t 1nt0 XML w1th an acc0mpany1n9 D7D. 7he UML 0r9an12at10na1 
m0de1 15 5h0wn 1n F19ure 1. 

1n th15 UML m0de1, an 0r9an12at10n ent1ty 15 an a99re9ate 0f  three 
0ther ent1t1e5: (1) re50urce5, (2) re50urce type5, and (3) c011ect10n 
(0r department5). 7he re50urce5 are 5u6typed 1nt0 u5er and n0n- 
u5er ent1t1e5, wh1ch 1n turn are 5u6-typed 1nt0 mach1ne and 5pace 
ent1t1e5. Re50urcetype5 are a65tract ent1t1e5 that 9r0up c0ncrete 
re50urce5 5uch a5: r01e, mach1ne•type, and 5pace•type. A r01e 15 
re1ated t0 u5er5 6ecau5e a typ1ca1 r01e 5uch a5 mana9er w0u1d c0m- 
pr15e 0f  many u5er5 11ke 806, 5ue and H0n9. 1n 9enera1, 0ne r01e 
can have many u5er5 and 0ne u5er can have many r01e5. 7he 
can•1nher1t and can•de1e9ate re1at10n5h1p5 5h0w the 11ne5 0f  1nher- 
1tance and de1e9at10n. 1t 15 1mp0rtant t0 n0te that the can•de1e9ate 
re1at10n5h1p can 0perate at the r01e-r01e, u5er-u5er, u5er-r01e, and 
r01e-u5er 1eve15. Ju5t 11ke r01e5 are re1ated t0 u5er5, mach1ne•type 
and 5pace•type are re1ated t0 mach1ne and 5pace, re5pect1ve1y. 
7he5e re50urce type5 are 1ntr0duced t0 5tructure the 0r9an12at10n 
and t0 a110w a110cat10n 0f  re50urce5 t0 w0rk w1th0ut referr1n9 t0 
5pec1f1c re50urce5. 

M05t w0rkf10w mana9ement 5y5tem5 a55ume that 0n1y 0ne 
re50urce 15 needed t0 execute a ta5k. 7heref0re, 1t 15 n0t p055161e t0 
5pec1fy that a team 0f u5er5, a u5er and a mach1ne, 0r a u5er and a 
5pace are re4u1red t0 execute a 5tep 1n the pr0ce55.70 a110w f0r the 
5pec1f1cat10n and enactment 0fta5k5 re4u1r1n9 a c011ect10n 0fu5er5, 
mach1ne5, and 5pace5, the 0r9an12at10n ha5 a c011ect10n5 ent1ty. 
7h15 ent1ty 15 5u6-typed 1nt0 c0ncrete•c011ect10n, typed•c011ect10n, 
and m1xed•c011ect10n 5u6-ent1t1e5. A c0ncrete•c011ect10n refer5 t0 
5pec1f1c re50urce5, e.9., a team 0f w0rker5 5pec1f1ed 6y enumerat- 
1n9 1t5 mem6er5. A typed•c011ect10n refer5 t0 re50urce type5, e.9., a 
5e1ect10n c0mm1ttee c0n515t1n9 0f  tw0 fu11 pr0fe550r5 and three 
a550c1ate pr0fe550r5 (where fu11 pr0fe550r and a550c1ate pr0fe550r 
refer t0 r01e5). A m1xed•c011ect10n may c0nta1n 60th 5pec1f1c 
re50urce5 and re50urce type5. 7he re50urce•nref ent1ty 15 u5ed t0 
a110w mu1t1p1e re50urce•type5 t0 part1c1pate 1n a c011ect10n a5 1n 
the a60ve c0mm1ttee examp1e (e.9., tw0 fu11 pr0fe550r5). 7he 
ava11a6111ty ent1ty 15 re1ated t0 the re50urce ent1ty t0 repre5ent the 
ava11a61e t1me per10d5 f0r each re50urce. F1na11y, the department 
ent1ty 15 a550c1ated w1th the u5er ent1ty t0 de5cr16e the deta115 0f  
the department (5uch a5 name, mana9er, etc.) each u5er 6e10n95 t0. 

3. C 0 N V E R 7 1 N 6  U M L  1 N 7 0  AN X M L  D 7 D  
7he next 5tep 15 t0 c0nvert the UML m0de1 1nt0 an XML D7D 50 
that var10u5 deta115 0f  an 0r9an12at10n can 6e de5cr16ed 1n XML. 
7h15 D7D ca11ed XRL•0R6.D7D 15 5h0wn 1n the Append1x. 1n 
1ar9e part, the mapp1n9 fr0m UML m0de1 t0 a D7D treat5 each 
ent1ty 1n the UML d1a9ram a5 an XML e1ement. H0wever, 50me 
add1t10na1 e1ement5 a150 have t0 6e 1ntr0duced. 1n part1cu1ar a re1a- 
t10n5 e1ement 15 added t0 capture var10u5 re1at10n5h1p5 pre5ent 1n 
F19ure 1.7he re1at10n5 e1ement 15 a ch11d e1ement 0f  0r9an12at10n. 
1t 15 u5ed t0 de5cr16e var10u5 mapp1n95 5uch a5 u5er r01e mapp1n9 
(1.e., u5er5 are mapped 0nt0 r01e5), mach1ne•mach1ne•type•map- 
p1n9 (1.e., mach1ne5 are mapped 0nt0 mach1ne type5), and 
5pace•5pacetypemapp1n9 (1.e., 5pace5 are mapped 0nt0 5pace 
type5). 5ec0nd, r01e 1nher1tance (can•1nher1t) and de1e9at10n 
(can•de1e9ate) are a150 5pec1f1ed u51n9 the re1at10n5 e1ement. 

XML d0cument5 c0nf0rm1n9 t0 the 0r9an12at10n D7D can 6e u5ed 
t0 de5cr16e 0r9an12at10na1 ent1t1e5, 5tructure5, and ru1e5 (examp1e5 
w111 6e 91ven 5h0rt1y). A5 5uch they can 6e app11ed 1ndependent 0f  
any r0ut1n9 1an9ua9e, 5uch a5 XRL. H0wever, 0ur 90a115 t0 have a 
c105e 11nk 6etween the pr0ce55 per5pect1ve 0f  XRL (a5 de5cr16ed 
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6y the pr0ce55 D7D) and the 0r9an12at10na1 per5pect1ve a5 
de5cr16ed 6y the 0r9an12at10n D7D. 7heref0re, we added the f01- 
10w1n9 c0n5truct5 t0 the 0r191na1 XRL 1an9ua9e t0 6u11d a 6r1d9e 
w1th XRL•0R6.D7D. 

<1ELEMEN7 ta5k (event*, re50urce•61nd1n9*)> 
<•A77L157 ta5k 

1unct10n CDA7A #1MPL1ED 

<1ELEMEN7 re50urce•61nd1n9 ((u5er•ref 1 mach1ne•ref 1 5pace•ref 1 r01e•aref 1 
mach1ne•type•nref J 5pace•type•nref 1 named•c011ect10n•ref [ c0ncrete•c011ect10n 
1 typed•c011ect10n 1 m1xed•c011ect10n)*) > 

7he a60ve 5n1ppet 5h0w5 that a ta5k ha5 tw0 5u6-e1ement5. 7he 
event* 5u6-e1ement 91ve5 the 5et 0f  event5 t0 6e 9enerated 0n c0m- 
p1et10n 0f the ta5k. 7he re50urce•61nd1n9* 5u6•e1ement repre5ent5 
0ne 0r m0re re50urce5 re4u1red t0 c0mp1ete th15 ta5k. 7heref0re, 
each ta5k may c0nta1n mu1t1p1e re50urce 61nd1n95. Each re50urce 
61nd1n9 refer5 t0 a 5et 0f  c0ncrete re50urce5 (u5er5, mach1ne5, and 
5pace5), re50urce type5 (r01e5, mach1ne type5, and 5pace type5), 
named c011ect10n5 (predef1ned team5), and c0ncrete/typed/m1xed 
c011ect10n5 (ad-h0c c011ect10n5 0f  typed and/0r untyped re50urce5). 

7he tw0 m0de15 1n UML and XML are c0mpara61e 1n 1ar9e part. 
H0wever, there are 50me m1n0r d1fference5. 7he XML D7D f0r 
1n5tance ha5 attr16ute5 a550c1ated w1th the can•de1e9ate e1ement. 
7he tran51t1ve attr16ute 15 u5ed t0 5pec1fy whether the can•de1e9ate 
re1at10n5h1p 15 a tran51t1ve 0ne (1.e., 1f A can de1e9ate t0 8,  and 8 
can de1e9ate t0 C, then d0e5 1t f0110w that A can de1e9ate t0 C). 
M0re0ver, the re5tr1ct10n5 attr16ute can 6e u5ed t0 1mp05e re5tr1c- 
t10n5 0r c0n5tra1nt5 0n the de1e9ate re1at10n5h1p. 0 f  c0ur5e, th15 can 
6e captured 1n UML a150 6y 1ntr0duc1n9 5evera1 new ent1t1e5 and 
a5519n1n9 51m11ar attr16ute5 t0 each 0ne 0fthem, 6ut f0r 51mp11c1ty 
1t ha5 6een 0m1tted fr0m F19ure 1. 

4. U51N6 7HE D7D 7 0  8U1LD AN 0 R 6 A -  
N 1 2 A 7 1 0 N A L  M 0 D E L  
7he 0r9an12at10n 15 the h19he5t 1eve1 e1ement 1n the 0r9an12at10n 
D7D. A5 de5cr16ed a60ve, 1t c0nta1n5 f0ur 5u6-e1ement5: 
re50urce5, re50urce•type5, c011ect10n5 and re1at10n5. 7he5e e1e- 
ment5 and the1r 5u6-e1ement5 w111 6e de5cr16ed 1n th15 5ect10n 1n 
m0re deta11 a10n9 w1th examp1e5. 

4.1. Re50urce5 and Re50urce•type5 
We f1r5t 91ve an examp1e 0f  re50urce•type5 and re50urce5 6e10w 
a10n9 w1th the ma1n 5u6e1ement5 under them. 7he ma1n 5u6-e1e- 
ment under re50urce•type5 are r01e, mach1ne•type5 and 
5pace•type. 7he ma1n 5u6-e1ement5 under re50urce5 are u5er, 
mach1ne and 5pace. 

<0r9an12at10n><re50urce5> 
<u5er name="u.6•j0ne5" f1r5Lname="806" 

1a5Lname="J0ne5" department="d.f1nance"/> 
<u5er name="u.5•6r0wn" f1r5Lname="5ue" 

1a5t•name="8r0wn" depar tment="d.f1nance"/> 
<u5er name="u.Ld0nk" f1r5t•name="J1m•• 

1a5t•name="D0nk" department="d.market1n9"/> 
<u5er name="u.1•h0n9" f1r5t•name="Lee" 

1a5Lname=••H0n9" depar tment="d.techn0109Y"/> 
<u5er name="u.6•6055" f1r5Lname="819" 

1a5t•name="8055" department="d.market1n9"/> 
<mach1ne name="m.pc•1 •• de5cr1pt10n="PC 1"/> 
<mach1ne name="m.pr0ject0r•1" de5cr1pt10n="Pr0ject0r 1••/> 
<5pace name="5.r00m•301•• r00m num6er="301•• capac1ty="10••/> 
<5pace name="5.r00m•307" r00m•num6er="307" capac1ty="30••/> 
<5pace name="5.r00m 321" r00m•num6er="321" capac1ty="50"/> 

</re50urce5><re50urce~type5> 
<r01e name="r.pr0fe550r•• de5cr1pt10n="Pr0fe550r"/> 
<r01e name="r.a550c1ate•pr0fe550r" de5cr1pt10n="A550c1ate Pr0fe550r••/> 

<r01e name="r.a5515tant•pr0fe550r" de5cr1pt10n="A5515tant Pr0fe550r"/> 
<r01e name="r.p05t•d0c" de5cr1pt10n="P05t D0c"/> 
<r01e name="r.vp•f1nance" de5cr1pt10n="VP F1nance"/> 
<r01e name="r.vp•market1n9" de5cr1pt10n="VP Market1n9"/> 
<r01e name="r.vp•techn0109Y" de5cr1pt10n="VP 7echn0109y"/> 
<mach1ne•type name="mt.p0" de5cr1pt10n="PC"/> 
<mach1ne•type name="mt.pr0ject0r" de5cr1pt10n="Pr0ject0r"/> 
<5pace•type name="5t.c0nference•r00m" 

de5cr1pt10n="C0nference R00m"/> 
</re50urce•type5></0r9an12at10n> 

4.2. Creat1n9 a re50urce 61nd1n9 
Next we 1ntr0duce the re50urce•61nd1n9 e1ement wh1ch p1ay5 a key 
r01e 1n c0nnect1n9 a ta5k w1th the re50urce5 re4u1red t0 perf0rm 1t. 
7he examp1e 6e10w 5h0w5 h0w a re50urce 61nd1n9 can 6e a550c1- 
ated w1th a 5pec1f1c ta5k, 1n th15 ca5e the ta5k named 
••rev1ew•5taff•. 5taffcan 6e rev1ewed 6y a pr0fe550r and an a550c1- 
ate pr0fe550r. A1ternat1ve1y, tw0 a550c1ate pr0fe550r5 and 0ne p05t 
d0c may a150 rev1ew 5taff. F1na11y, 1t may a150 6e d0ne 6y 819 
8055. 7hu5, the5e are three a1temat1ve way5 0f  rev1ew1n9 5taff, 
hence the three 61nd1n95. 

<ta5k nam0="r0v1ew•5taff"><re50urce•61nd1n9><typed•c011ect10n > 
<r01e•nref name="r.pr0fe550r"/> 
<r01e•nref name="r.a550c1ate•pr0fe550r"/> 

</typed•c011ect10n></re50urce•61nd1n9><re50urce•61nd1n9 ><typed•c011ect10n> 
<r01e•nref name="r.a550c1atej~r0fe550r" num6er="2"/> 
<r01e•nref name="r.p05Ld0c"/> 

</typed•c011ect10n></re50urce•61nd1n9><re50urce.•61nd[n9><c0ncrete•c011ect10n> 
<u5er•ref name=••u.6•6055"/> 

</c0ncrete•c011ect10n></re50urce•61nd1n9 ></ta5k> 

N0te that 0ne 0f  the p055161e 61nd1n95 re4u1re5 tw0 a550c1ate pr0- 
fe550r5. Apparent1y, 1t 15 p055161e that a 61nd1n9 re4u1re5 mu1t1p1e 
1tem5 0f 50me re50urce type. 7heref0re, we u5e r01e•nref, 
mach1ne•type•nref, and 5pace•type•nref 1n c011ect10n5.7he5e e1e- 
ment5 have an 0pt10na1 num6er attr16ute that den0te5 the num6er 
0f 1tem5 re4u1red. 7h15 attr16ute 15 n0t needed f0r re50urce5, 
6ecau5e they are un14ue (there 15 0n1y 0ne 819 8055.) 

4.3.1nc1ud1n9 n0n-human re50urce5 1n 61nd1n9 
7he next examp1e 5h0w5 an0ther k1nd 0f  61nd1n9.1t f1r5t expre55e5 
the 1dea that there mu5t 6e tw0 pr0fe550r5, tw0 a550c1ate pr0fe5- 
50r5, and tw0 a5515tant pr0fe550r5 t0 h1re 5taff. 7hen, 1t a150 5pec1- 
f1e5 the re4u1rement5 f0r a c0nference r00m, tw0 PC5, and a 
pr0ject0r. 

<ta5k nam0=••h1r0•5taff"><re50urce•61nd1n9><m1x00••c011ect10 n> 
<r01e•nref name="r.pr0fe550r" num6er="2"/> 
<r01e•nref name="r.a550c1ate•pr0fe550r" num6er="2"/> 
<r01e•nref name="r.a5515tant••,0r0fe550r" num6er="2"/> 
<mach1ne•type•nref name="mt.pc" num6er="2"/> 
<mach1ne•type•nref name="mt.pr0ject0r"/> 
<5pace•.type•nref name="5t.c0nference•r00m"/> 

</m1xed•c011ect10n></re50urce•61nd1n9></ta5k> 

1n th15 way 1t 15 p055161e t0 c0m61ne human re50urce need5 w1th 
need5 f0r 0ther re50urce5 5uch a5 5pace and e4u1pment. 

4.4. M0de11n9 Department5 and 7eam5 
Next we d15cu55 h0w a team can 6e def1ned. A department 0r a 
team 15 m0de1ed w1th a c011ect10n5 e1ement, wh1ch c0n515t5 0f  0ne 
0r m0re named•c011ect10n 5u6-e1ement5. Named•c011ect10n 1n tum 
ha5 three 5u6-e1ement5: c0ncrete•c011ect10n, typed•c011ect10n and 
m1xed•c011ect10n. An execut1ve team may 6e def1ned a5 f0110w5: 

<named•c011ect10n nam0="t.0x0cut1v0•• 
d05cr1pt10 n="Execut1ve 70am"><typed•c0110ct10n> 
<r01e•nref name="r.vpLf1nance"/> 
<r01e•nref name="r.vp•market1n9••/> 
<r01e nref name="r.vp•techn0109y"/> 

</typed~c~1ect10n></named~c011ect10n> 
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7he a60ve team c0n515t5 0f  the VP5 f0r F1nance, Market1n9 and 
7echn0109y. 51nce there 15 n0 num6er attr16ute, 1t5 defau1t va1ue 15 
1. 

N0w, a re50urce 61nd1n9 may 1nc1ude the execut1ve team a5 5h0wn 
6e10w. 

<ta5k name="h1re ex0c 5taff••><r050urce••61nd1n9> 
<named•c011ect10n•ref name="t.execut1ve" /> 
<mach1ne•type•nref name="mt.pc" num6er="2"/> 
<mach1ne•type•nref name="rnt.pr0ject0r••/> 
<5pace•type•nref narne="5t.c0nference•r00m••/> 

</re50urce•61nd1n9></ta5k> 

7he n0t10n 0f  team5 make5 1t ea51er t0 5pec1fy re50urce 61nd1n95. 
M0re0ver, mu1t1p1e team5 can a150 6e c0m61ned t09ether 1n a 
re50urce 61nd1n9 a5 we11. 

4.5. 1nher1tance and De1e9at10n H1erarch1e5 
1nher1tance and de1e9at10n are 5pec1f1ed 6y mean5 0f  can•1nher1t 
and can•de1e9ate e1ement5, wh1ch are 5u6-e1ement5 0fthe re1at10n5 
e1ement. 

<re1at10n5><can 1nher1t> 
<r01e ref name="r.pr0fe550r"/> 
<r01e•ref name="r.a550c1ate•pr0fe550r"/> 

</can•1n her1t><can•1n her1t> 
<r01e•ref name="r.a550c1atej3r0fe550r"/> 
<r01e ref name="r.a5515tant•pr0fe550r••/> 

</can•1nher1t><can•de1e9ate> 
<r01e•ref name=••r.pr0fe550r"/> 
<r01e ref name="r.a550c1ate•pr0fe550r"/> 

</can•de1e9ate><can•de1e9ate> 
<r01e ref name=••r.pr0fe550r"/> 
<u5eF~ref name="u.6•j0ne5"/> 

</can•de1e9ate></re1at10n5> 

7he5e h1erarch1e5 can 6e u5ed t0 determ1ne a11 the attr16ute5 a 
91ven r01e m19ht 1nher1t fr0m 0ther r01e5, and t0 a150 f1nd the de1e- 
9ate5 f0r a part1cu1ar r01e 0r a u5er. We w111 5ee 1ater h0w 5uch h1er- 
arch1e5 can 6e 4uer1ed 1n a 5tra19htf0rward manner. 

N0te that 1n the5e re1at10n5, we d0 n0t need an 0pt10na1 num6er 
attr16ute f0r re50urce type5. 7heref0re, we u5e r01e•ref, 
mach1ne•type•ref, and 5pace•type•ref here. 

4.6. 0ther mapp1n9 re1at10n5 6etween e1ement5 
A60ve we 5aw tw0 k1nd5 0f  re1at10n5, wh1ch are 5u6-e1ement5 0f  
the re1at10n5 e1ement5.7hree 0ther re1at10n5 are re4u1red t0 a550c1- 
ate a u5er w1th a r01e, a 5pace w1th a 5pace type, and a mach1ne 
w1th a mach1ne type. 7h15 15 acc0mp115hed 6y u5e 0f  
u5er r01e mapp1n9, 5pace•5pace•type•mapp1n9 and mach1ne•- 
mach1ne•type•mapp1n9 e1ement5. 7he5e e1ement5 are 5u6-e1e- 
ment5 0f  re1at10n5. 7he5e mapp1n95 w0u1d a110w f1nd1n9 a u5er 
w1th a 5epc1f1c r01e, a 5pace (e.9., a r00m) 0f  a part1cu1ar type, 5ay 
a c0nference r00m, 0r a mach1ne 0fa  part1cu1ar type, 5ay a PC. 7he 
examp1e 6e10w 111u5trate5 the5e mapp1n95. 

<r01at10n5><u5er•r01e•mapp1n9 > 
<u5er•ref name="u.610ne5"/> 
<r01e•ref name="r.a550c1ate•pr0fe550r"/> 

</u5er•r01e•mapp1n9><5pace•5pace•type•mapp1n9> 
<5pace•ref name="5.r00m•301 "/> 
<5pace•type••ref name="5t.c0nference•r00m••/> 

</5pace•5pace•type•mapp1n9><mach1ne•mach1ne•type•mapp1n9> 
<mach1ne•ref name="rn.pc•1 "/> 
<mach1ne•type•ref narne="rnt.pc"/> 

</mach1ne•mach1ne•type•mapp1n9 ></re1at10 n5> 

4.7. M0de11n9 Ava11a6111ty 0f Re50urce5 
An0ther feature 0f  the m0de1 15 hand11n9 ava11a6111ty. Ava11a6111ty 
15 a 5u6-e1ement 0f  re1at10n5. 7he 5tatu5 0f  any re50urce can thu5 
6e repre5ented w1th ava11a6111ty 5u6-e1ement5 a5 f0110w5. 

<re1at10n5><ava11a6111ty 5tart t1me="05-20-02:0800" 
end•t1me="05-20-02:1700" 5tatu5="ava11a61e"> 
<u5eLref name="u.6 }0ne5"/> 
<mach1ne•ref name="m.pc•1"/> 

</ava11a6111ty></re1at10n5> 

7he a60ve 51mp1y de5cr16e5 that 60th 806 J0ne5 and PC 1 are 
ava11a61e fr0m 8 AM t0 5 PM 0n May 20, 2002. 7he 5tatu5 f1e1d 
may have 0ther va1ue5 5uch a5 re5erved, 1n-u5e, etc. M0re 5uch e1e- 
ment5 can 6e added f0r track1n9 the 5tatu5 0f 0ther re50urce5. 

4.8. Funct10n 5eparat10n and 81nd1n9 
Funct10n 5eparat10n and 61nd1n9 re4u1rement5 are 5pec1f1ed u51n9 
the new funct10n attr16ute 0f  a ta5k. 7hu5, 1f a p05t d0c may n0t 6e 
rev1ewed and app01nted 6y the 5ame 1nd1v1dua1, th15 c0u1d 6e 
expre55ed a5 f0110w5. 

<ta5k name=••rev1ew p05t•d0c"><re50urce•61nd1n9> 
<r01e•nref narne="r.pr0fe550r"/> 

</re50urce•61nd1n9 ><re50urce•61nd1n9> 
<r01e•nref name="r.a550c1ate•pr0fe550r"/> 

</re50urce•61nd1n9></ta5k> 
<ta5k name="app01nt•p05Ld0c" 

funct10 n=••d1ff•u5er(rev1ewj:)05Ld0c)"><re50urce•61nd1n9> 
<r01e•nref name="r.pr0fe550r"/> 

</re50urce•61nd1n9><re50urce•61nd1n9> 
<r01e nref name="r.a550c1ate•pr0fe550r"/> 

</re50urce~61nd1n9></ta5k> 

7he a60ve de5cr1pt10n 5ay5 that th0u9h pr0fe550r5 and a550c1ate 
pr0fe550r5 may rev1ew and app01nt p05t d0c5, the 5pec1f1c 1nd1v1d- 
ua15 0f  60th ta5k5 mu5t n0t 6e the 5ame. 51m11ar1y, 0ther funct10n5 
f0r th15 attr16ute c0u1d 6e: 

• 5ame•u5er(ta5k name): 7he 5ame u5er wh0 d1d an0ther ta5k 
mu5t d0 current ta5k 

• d1ff•r01e(ta5k name . . . . .  ta5k name): 7he r01e that perf0rmed 
0ne 0r m0re 0ther ta5k5 mu5t n0t perf0rm current ta5k 

• 5ame•r01e(ta5k name): 7he r01e that perf0rmed an0ther ta5k 
mu5t perf0rm current ta5k 

• h19her•r01e(ta5k name, ..., ta5k name): 7he r01e that perf0rm5 
current ta5k 5h0u1d 6e h19her 1n the r01e h1erarchy than the 0ne 
wh1ch perf0rmed 0ne 0r m0re 0ther ta5k5. 

• 10weLr01e(ta5k name . . . . .  ta5k name): 7he r01e that perf0rm5 
current ta5k 5h0u1d 6e 10wer 1n the r01e h1erarchy than the 0ne 
wh1ch perf0rmed 0ne 0r m0re 0ther ta5k5. 

• n0t(u5er name . . . . .  u5er name): pr0h161t a 115t 0fu5er5. 

1f tw0 ta5k5 are t0 0ccur 1n a 5e4uence, then the 1ater ta5k 5h0u1d 
c0nta1n the funct10n attr16ute that re1ate5 the tw0 ta5k5; h0wever, 1f 
tw0 ta5k5 are 1n para11e1, then any 0ne 0f  them can c0nta1n the 
funct10n attr16ute. 

1t 15 a150 p055161e t0 c0m61ne mu1t1p1e funct10n5. 1n the a60ve 
examp1e 1t w0u1d 6e rea50na61e t0 5ay, 

funct10n="d1ff•u50r(r0v10w•p05t•d0c), 5ame•r01e(rev1ew•p05t•d0c)" 

7h15 w0u1d 1mp1y that a p05t d0c 5h0u1d 6e app01nted 6y 50me- 
60dy 1n the 5ame r01e a5 the r01e 0f  the 1nd1v1dua1 wh0 perf0rmed 
the rev1ew, h0wever, 1t mu5t 6e a d1fferent 1nd1v1dua1. 

F1na11y, 50me funct10n5 may have mu1t1p1e ar9ument5. 7hu5, 1fthe 
funct10n attr16ute app01nt1n9 p05t d0c5 ha5 a va1ue 0f  
••h19her•r01e(rev1ew•p05t•d0c, check•p05t•d0c)••, 1t mean5 that a 
p05t d0c can 0n1y 6e app01nted 6y 50me60dy wh0 0ccup1e5 a 
h19her r01e 1n the 1nher1tance h1erarchy than the 0ne5 wh0 
rev1ewed h1m and checked h15 credent1a15. 

5. D15CU5510N AND RELA7ED W0RK 
We de5cr16ed 0ur appr0ach f0r creat1n9 a deta11ed 0r9an12at10n 
m0de1. A1th0u9h a deta11ed d15cu5510n 0f the 1mp1ementat10n 
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arch1tecture 15 6ey0nd the 5c0pe 0f th15 paper, we expect that a 
w0rkf10w en91ne w1U have t0 6e 5u1ta61y m0d1f1ed t0 1nc0rp0rate 
0r9an12at10na1 p011c1e5. 7hu5, when a ta5k ha5 t0 6e a5519ned, the 
w0rkf10w en91ne may c0n5u1t a p011cy m0du1e t0 f1nd the appr0pr1- 
ate re50urce 61nd1n95. An a5519nment 0f a ta5k may thu5 1nv01ve 
1nf0rm1n9 806, 5ue and Chen that they have a meet1n9 5chedu1ed 
f0r them at 3 PM 0n May 31 1n c0nference r00m C 105, a5 0pp05ed 
t0 1nf0rm1n9 each u5er that a ta5k 15 wa1t1n9 f0r them and 1eav1n9 
the rema1n1n9 deta115 f0r them t0 f19ure 0ut. 

7h15 appr0ach ha5 5evera1 1ntere5t1n9 feature5. F1r5t, 1t 15 re1at1ve1y 
5ucc1nct and we 5h0wed that 1t c0u1d capture a 10t 0f u5efu1 1nf0r- 
mat10n a60ut 0r9an12at10na1 5tructure and p011cy. C1ear1y, there 15 
a1way5 a trade-0ff 6etween 51mp11c1ty and expre551ve p0wer, and 
0ur appr0ach 91ve5 c0n51dera61e expre551ve p0wer w1th1n an 1ntu1- 
t1ve and ea5y t0 1earn framew0rk. 5ec0nd1y, the m0de115 expre55ed 
1n XML, wh1ch 15 under5t00d very w1de1y. 7h15 can he1p 1n 1nter- 
0r9an12at10na1 1nteract10n5 1n var10u5 way5. 7w0 0r9an12at10n5 
p1ann1n9 t0 c011a60rate can 5end the1r m0de15 t0 each 0ther, and 
th15 1nf0rmat10n can then 6e u5ed t0 enhance under5tand1n9 and 
exchan9e. F0r examp1e, 1t can 6e u5ed t0 create 1nter-0r9an12a- 
t10na1 team5, wh1ch 15 a prere4u151te 6ef0re c011a60rat10n can c0m- 
mence. 7h1rd1y, the appr0ach 15 a150 extend161e. A1th0u9h we 
expect the D7D t0 6ec0me a 5tandard (5ay, 11ke the X.500 5tandard 
f0r d1rect0r1e5 [8]), d1fferent 1ndu5tr1e5 0r even 9r0up5 0f 0r9an12a- 
t10n5 may w15h t0 expand the D7D. 7hu5, the 0r9an12at10n D7D 
w0u1d 6e a 1ea5t c0mm0n den0m1nat0r, 6ut 1t may 6e extended 6y 
add1n9 attr16ute5 and e1ement5. F0r examp1e, add1t10na1 attr16ute5 
11ke 5a1ary c0u1d 6e added t0 the u5er attr16ute, and ta5k5 may 6e 
a5519ned 6a5ed 0n a 1ea5t-5a1ary-f1r5t ru1e t0 e119161e emp10yee5. 
51m11ar1y, 0ther e1ement5 can 6e added under re50urce (e.9., raw 
mater1a15 1n manufactur1n9) 6a5ed 0n the need5 0fthe 0r9an12at10n. 
1n th15 way, var10u5 enhancement5 are p055161e. 

Re5earch 0n 0r9an12at10na1 m0de11n9 1n w0rkf10w 5y5tem5 ha5 
6een re1at1ve1y 11m1ted. 7he R8AC (R01e-8a5ed Acce55 C0ntr01) 
m0de1 [11,12,14,15] repre5ent5 0ne appr0ach f0r determ1n1n9 5u1t- 
a61e u5er5 f0r a ta5k. 7he 5a11ent feature5 0fR8AC are that perm15- 
510n5 are a550c1ated w1th r01e5 and u5er5 are made mem6er5 0f 
r01e5, there6y ac4u1r1n9 the a550c1ated perm15510n5. R8AC m0de15 
are u5efu1 6ut they have 11m1tat10n5, 1n part1cu1ar they are pr1mar11y 
perm15510n 0r1ented, fr0m a 5ecur1ty p01nt 0f v1ew, and ne91ect 
0ther a5pect5 0f the 0r9an12at10n 5uch a5 re50urce ava11a6111ty. 
7hey a150 d0 n0t hand1e de1e9at10n very we11 and 1ack 9enera1 4ue- 
ry1n9 capa6111t1e5. 8u551er and Ja610n5k1 [6] have a150 d0ne 50me 
p10neer1n9 w0rk 1n p01nt1n9 0ut many 11m1tat10n5 0fw0rkf10w 5y5- 
tem5 1n m0de11n9 p011cy and 0r9an12at10na1 155ue5. 5evera1 
re5earcher5 have deve10ped 50-ca11ed meta m0de15, 1.e., 06ject 
m0de15 de5cr161n9 the re1at10n 6etween w0rkf10w c0ncept5, wh1ch 
1nc1ude w0rk a110cat10n a5pect5. C0n51der f0r examp1e 50me 0fthe 
paper5 6y 2ur Mf1h1en [18,19]. 0ther auth0r5 have exam1ned the 
155ue5 0f 5ecur1ty 1n w0rkf10w 5y5tem5 fr0m var10u5 d1fferent per- 
5pect1ve5. F0r a part1a1 115t 0f the5e eff0rt5 and the1r 5a11ent feature5 
5ee [4,5,7,13,16]. 

6. C0NCLU510N5 
5upp0rt f0r r0ut1n9 0f w0rkf10w5 and 1nte9rat1n9 the w0rkf10w5 
w1th the 0r9an12at10na1 m0de1 are key t0 5ucce55fu1 1mp1ementa- 
t10n 0f var10u5 E-C0mmerce app11cat10n5. Many re5earcher5 have 
n0ted the need f0r 5uch an 1nte9rat10n [6,18,19]. H0wever, t0 the 
6e5t 0f the auth0r5• kn0w1ed9e, the pre5ent w0rk repre5ent5 the 
f1r5t eff0rt t0 de5cr16e a deta11ed 0r9an12at10na1 m0de1 1n XML and 
t0 1nte9rate 1t w1th a w0rkf10w r0ut1n9 m0de1 a150 1n XML, 1n 
0rder t0 t1e the tw0 t09ether 1n a c0mm0n framew0rk. 7he 0r9an1- 

2at10n m0de1 de5cr16ed 6y the 0r9an12at10n D7D can 6e u5ed 1nde- 
pendent1y, and 1t a150 c0mp1ement5 the XRL pr0ce55 D7D very 
we11. 1n part1cu1ar, the D7D de5cr16ed 1n th15 paper capture5 f0ur 
1mp0rtant e1ement5 1n an 0r9an12at10n 1n a 5y5temat1c manner. 
7he5e e1ement5 are: re50urce5 (5uch a5 u5er5, mach1ne5 and 5pace), 
re50urce type5 (5uch a5 mana9er5, v1ce-pre51dent5, PC5, c0nference 
r00m5, etc.), c011ect10n5 (5uch a5 team5 c0n515t1n9 0f re50urce5 
and/0r re50urce type5), and var10u5 re1at10n5h1p5 6etween 
re50urce5 and re50urce type5. We a150 5h0wed h0w 0ne can m0de1 
155ue5 0f re50urce ava11a6111ty and expre55 advanced c0n5tra1nt5 f0r 
5eparat10n and 61nd1n9 0f dut1e5.7heref0re, we 6e11eve th15 frame- 
w0rk 15 c0mprehen51ve. 

7he advanta9e5 0f th15 appr0ach are that 1t w111 1ead t0 6etter, 
••0r9an12at10na11y aware•• w0rkf10w 5y5tem5, and there6y 1ncrea5e 
chance5 0f 5ucce55fu1 dep10yment. M0re0ver, 1t w111 a150 fac111tate 
1nter0pera6111ty, 60th 6etween 0r9an12at10n5, and acr055 depart- 
ment5 0fthe 5ame 0r9an12at10n. F1na11y, 1t w111 1mpr0ve the a6111ty 
t0 4uery an 0r9an12at10na1 m0de1 u51n9 an XML 4uery 1an9ua9e 
5uch a5 XPath [10] 0r XQuery [9]. 1n future w0rk, we expect t0 
1mp1ement th15 m0de1 u51n9 rea1 data fr0m an 0r9an12at10n and 
mea5ure 1t5 effect1vene55. Further, a pr0t0type 1mp1ementat10n f0r 
a w0rkf10w en91ne 6a5ed 0n the pr0ce55 D7D a1ready ex15t5 [2], 
6ut 1t 1ack5 an 0r9an12at10na1 m0de1. Hence, a next 1091ca1 5tep 15 
t0 enhance 1t 6y 1nc0rp0rat1n9 the 0r9an12at10n m0de1. 1t 5h0u1d 
a150 6e n0ted that 0r9an12at10na1 m0de15 c0nta1n va1ua61e c0mpany 
1nf0rmat10n that many c0mpan1e5 may 11ke t0 keep c0nf1dent1a1 0r 
5hare 1n a 11m1ted way. Hence, there 15 a need f0r re5earch 0n v1ew5 
that a110w a c0mpany t0 exp05e 1t5 m0de1 5e1ect1ve1y depend1n9 
up0n h0w much 1t tru5t5 the trad1n9 partner. La5t1y, a1th0u9h tw0 
c0mpan1e5 may have the 5ame unde r1y1n9 D7D, yet there are d1f- 
ference5 1n 5yntax. Wh11e 0ne 0r9an12at10n may have a r01e ca11ed 
d1rect0r, an0ther may refer t0 the 5ame r01e a5 5uperv150r. Hence, 
meth0d5 may 6e re4u1red f0r de5cr161n9 the character15t1c5 0f r01e5 
1n 5t1ff m0re deta11 and mapp1n9 them appr0pr1ate1y 1nt0 0ne 
an0ther. 
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APPEND1X: 7 H E  0 R 6 A N 1 2 A 7 1 0 N  D7D 
(XRL~0R6~D7D) 
<•xm1 ver510n="1.0" enc0d1n9="U7F-8"•> 
<•ELEMEN7 0r9an12at10n (re50urce5•, re50urce•type5•, c011ect10n5•, re1at10n5•)> 
<•ELEMEN7 re50urce5 ((u5er 1 mach1ne 1 5pace)*)> 
<•ELEMEN7 u5er EMP7Y> 
<•A77L157 u5er 

name 1D #REQU1RED f1r5t name CDA7A #1MPL1ED 
1a5t•name CDA7A #1MPL1E~D department 1DREF #1MPL1ED 
e-ma11 CDA7A #1MPL1ED 1091n•1d CDA7A #1MPL1ED 
addre55 CDA7A #1MPL1ED ph0ne CDA7A #1MPL1ED 
5k1115 CDA7A #1MPL1ED> 

<1ELEMEN7 mach1ne EMP7Y> 
<1A77L157 mach1ne 

name 1D #REQU1RED de5cr1pt10n CDA7A #1MPL1ED 
num6er CDA7A #1MPL1ED c0ntact CDA7A #1MPL1ED 
addre55 CDA7A #1MPL1ED ph0ne CDA7A #1MPL1ED> 

<]ELEMEN7 5pace EMP7Y> 
<1A77L157 5pace 

name 1D #REQU1RED 6u11d1n9•num6er CDA7A #1MPL1ED 
r00m•num6er CDA7A #1MPL1ED de5cr1pt10n CDA7A 

#1MPL1ED 
capac1ty CDA7A #1MPL1ED c0ntact CDA7A #1MPL1ED 
addre55 CDA7A #1MPL1ED ph0ne CDA7A #1MPL1ED> 

<•ELEMEN7 re50urce•type5 ((r01e 1 mach1ne•type 1 5pace•type)*)> 
<•ELEMEN7 r01e EMP7Y> 
<1A77L157 r01e name 1D #REQU1RED de5cr1pt10n CDA7A #1MPL1ED> 
<1ELEMEN7 mach1ne•type EMP7Y> 
<•A77L157 mach1ne•type name 1D #REQU1RED de5cr1pt10n CDA7A #1MPL1ED> 
<]ELEMEN7 5pace•type EMP7Y> 
<•A77L157 5pace•type name 1D #REQU1RED de5cr1pt10n CDA7A #1MPL1ED> 
<]ELEMEN7 u5er•ref EMP7Y> 
<1A77L157 u5er ref name 1DREF #REQU1RED> 
<]ELEMEN7 m~h1ne~ref EMP7Y> 
<•A77L157 mach1ne•ref name 1DREF #REQU1RED> 
<•ELEMEN7 5pace•ref EMP7Y> 
<•A77L157 5pace•ref name 1DREF #REQU1RED> 
<•ELEMEN7 r01e ref EMP7Y> 
<•A77L157 r01e•ref name 1DREF #REQU1RED> 
<1ELEMEN7 mach1ne•type•ref EMP7Y> 
<1A77L157 mach1ne•type•ref name 1DF1EF #REQU1RED> 
<]ELEMEN7 5pace•type•ref EMP7Y> 
<1A77L157 5pace•type•ref name 1DREF #REQU1RED> 
<]ELEMEN7 r01e nref EMP7Y> 
<1A77L157 r01e~ef name 1DREF #REQU1RED num6er CDA7A #1MPL1ED> 
<•ELEMEN7 mach1ne•type•nref EMP7Y> 
<1A77L157 mach1ne•type•nref name 1DREF #REQU1RED num6er CDA7A 

#1MPL1ED> 
<1ELEMEN7 5pace•type•nref EMP7Y> 
<•A77L157 5pace•type•nref name 1DREF #REQU1RED num6er CDA7A 

#1MPL1ED> 
<•ELEMEN7 c011ect10n5 (named•c011ect10n*)> 
<•ELEMEN7 named•c011ect10n (c0ncrete•c011ect10n 1 typed•c011ect10n 1 

m1xed•c011ect10n)> 
<•A77L157 named•c011ect10n 

name 1D #REQU1RED de5cr1pt10n CDA7A #1MPL1ED> 
<•ELEMEN7 named•c011ect10n•ref EMP7Y> 
<•A77L157 named•c011ect10n•ref 

name 1DREF #REQU1RED> 
<1ELEMEN7 c0ncrete•c011ect10n ((u5er•ref 1 mach1ne•ref 1 5pace•ref)*)> 
<•ELEMEN7 typed•c011ect10n ((r01e•nref 1 mach1ne•type•nref 1 

5pace•type•nref)*)> 
<•ELEMEN7 m1xed•c011ect10n ((u5er•ref 1 mach1ne•ref 15pace•ref 1 r01e•nref 1 

mach1ne.•type•nref 15pace•type•nref)*)> 
<•ELEMEN7 re1at10n5 ((u5er•r01e•mapP1n9 1 mach1ne•mach1ne•type•mapp1n9 1 

5pace•5pace•type•mapp1n9 1 can•1nher1t 1 can•de1e9ate 1 ava11a6111ty)*)> 
<•ELEMEN7 u5er•r01e•mapp1n9 (u5er•ref, r01e•ref)> 
<•ELEMEN7 mach1ne•mach1ne•type•mapp1n9 (mach1ne•ref, mach1ne•type•ref)> 
<•ELEMEN7 5pace•5pace•type•mapp1n9 (5pace•ref, 5pace•type•ref)> 
<•ELEMEN7 can•1nher1t (r01e•ref, r01e•ref)> 
<•A77L157 can•1nher1t tran51t1ve•f1a9 CDA7A #1MPL1ED re5tr1ct10n5 CDA7A 

#1MPL1ED> 
<•ELEMEN7 can•de1e9ate ((r01e•ref 1 u5er•ref), (r01e•ref 1 u5er•ref))> 
<•A77L157 can•de1e9ate tran51t1ve•f1a9 CDA7A #1MPL1ED re5tr1ct10n5 CDA7A 

#1MPL1ED> 
<•ELEMEN7 ava11a6111ty ((u5eUef ] mach1ne•ref 1 5pace•ref)*)> 
<•A77L157 ava11a6111ty 

5tart t1me CDA7A #REQU1RED end•t1me CDA7A #REQU1RED 
5tatu% CDA7A #REQU1RED re5erved•f0r CDA7A #1MPL1ED> 
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