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Research and Practice of Enterprise Architecture Design Specification

YANG Ying-Ming', DING Bao-Bao’, WU Tong’, DOU Liang'

!(Department of Computer Science and Technology, East China Normal University, Shanghai 200062, China)
*(CFETS Information Technology (Shanghai) Co. Ltd., Shanghai 201203, China)

Abstract: The distributed and complex trends suggest the new requirements for customization, extensibility and agility of
the enterprise architecture modelling methods. In this study, three kinds of mainstream enterprise architecture modelling
methods Zachman, FEA, and TOGAF are introduced and compared, and the high-level ArchiMate modelling standard
with the existing low-level modelling standard UML are also compared and evaluated. Through areal case study, this
paper demonstrates the application of designing enterprise architecture using ArchiMate“,‘ and how to customize
ArchiMate in real environment. ) = !
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(Architecture) & % S 5 A 2H 41, A03% H 40 W 4y A RS A S B RS, 288 T %
FHHE R R RIS, DL Fe S B H s AL o SR )5 Al ANV ZER 53, E VA Zachman £k 22 f4 HE 2R

JEH (Enterprise Architecture) & —Fi4EH), ¥ & 1 R4t
FEAEA AR, R AR L SRR . FORAME B R
45; BEFIKEZE (Architectural Framework) & — &L A4
Fa), 78 ST HERF A ZRAE A, SR X 28 T A 2 1] ) SR
RER, FFHRAE T X LELE 0 T AR 138 € L

N RS A 1 BT AL ZE A, Ak ek B

FEA IR AL 4R TOGAF T O 41 22 fg e 4]
S XAV ZERY T VE AR 0, XA S5 i A A
AR FER — 2R, I FHFELS G B S 1R Lk
WRBEANFI ) 777%. Roger Sessions X 72 it £V 2L R HE S
T BUBR I ELE RN o3 WS, iz A i 8 AR T 3t T
HESE CER[6]HF 7T A 7 = A A 22 R HE
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28, X AP B A HEAT T 52K, STBR[715E 3L T AR
R A BT R IR 3G, i TR A SRR A
b7 S PECHE AR S SR A R FE AL AR, s T A
T T B4 A b 7 v R A AN A M85 o
iBAE, W R ORI EE . AN S BT K R T th
Rl , SCHR[8]VEAL 1 6 b ll @ AR HE () m] F 1R S
BaUE, SR 1IN EEE A S R R 5 Al
R AT, HAT, B N Al SRS 1 Al e Ty
VE I B R I FFARTEAT S, (R WK Il 2R A4 5V Y
ARANRE AR, I8 AT 1R K e 22 1), 38 D) 7 2245 4l
5 SEBR, RSN . B E SR RE /1 (1 olk 28
T3, 3 LA b AN A P AT RIS AT O 2R,

1 M EHR TR R R S5 IR
1.1 Zachman 7l Z2#94EZ2

Zachman 72 [l Zachman J T~ 1987 £F 411! M—=a
WA, FIR, B R L A ol 2 B,
A a2 RTT R I T 3R B il Zachman SEPR
R —EWMRMN LS, HAT MR — 4
TR R SR R, 1% BE 1) SRR AN B B A kol 25 1)
WA, o 92 5 (What) ZhAg (How). M %%
(Where). it (Who). HJ[A] (When). ZI#L (Why), 4
B (R AT ARRAS [F] A 503, 43 70 2 VG L (Scope) Mk
% (Business). Z 4t (System). AR (Technology). 41
4 (Component). #:{E (Operations).

Zachman ZE8) 771 DAL A VTIN5, I 51 H 4
WAESNA TR, &0 ZHENRE T4
b J Hp 2B B 1) e /L, DL S B e 3 AT Al 2R A
FF K. Zachman & $LAY (1) DAL A b 2R 77V, 3

i 132 AE T 5 I RS K 2 B A S PR AT 402k,

1.2 FEA BEx#B1l 2844 ;

5 [ B Ak 22 1 (F}ede"rai Enterprise
Architecture, FEA), /& 2002 4E ¥ £ &5 | RiSElHe
R R B0, 3R 5 8 A 3 IBCHR U 1
TS RS vt . FEA & — BB A 817
FIRER, &G BUN & EHLRAM KRB ARAE B RGH
TZ W

OMB((HEBEMWNEHEMEHIAE) K

{Enterprise Architecture Assessment Framework v3.0)
¥ FEA JTI a5 I 2850 s = A8 53

(1) FEA ZE B &AM HERHE T — B AW
ARl R R IR J7 V5, AEARATT AT DAASE AR [R] 3 5 2SI

(2) BRIVILPEHELE: TE L —LeRe g HEAT 5 5 1 140

100 Z %% # System Construction

& FiE B R YR I IR 7 1

(3) NV ZERIPEAGHESL: & X T — RAIVHAG AR iR
7 5 25 LA T DRI A lb ZEAE T H AP AT 1 L.

PLE=ANEB5r o, FEA S B AR AL 22 4
R0, ERE MRS T — B AL AL 220 H
7%, MNTATAE R F A () £ b 22 K6 HEE B2 B LA AT LA
FARTRI RS & AT 2SI

FEA 32449778 2 — B BN AR A I K AESE,
I E AR T AR SE B S L
FAFERR S, N Ja S A B TR R FEAET 58K (1 B A0
SR SRR B, IR ARG VAR O LUARAE AL R R O
(17775, FEA B 3L OS2 3 K7 vEAE i 4
b A A T, 5 T 2 MR 8, HAR AL
Fe B AL 4 R % L 2 K AR BT A T
1.3 TOGAF FFiflE¥4H R AEHESE

FF R 20 25 HEZE (The Open Group Architecture
Framework, TOGAF), s i [ Frbn AR 2H 21 The
Open Group T 1993 4F KK I QHIHESE. TOGAF MU
AN BRI AT T

(1) M55 2844 58 755 R SR ARG
OS5 URE;

(2) Ba e fiR 7 AR R R A AR EE 1)
SR RN B B BT

(3) BLFHZEH: A— L R St T W,
BT ESHEZ SRR (6] El"jjc\ﬁ;

(4) HARZEM: kR T AR, Sk SRR
Bt A0S R 55, JEAREAR T IT SEak B R fF
Wzt B U ARHESESE.

- BRI R — AR PRI AR, B DA 2L
IEARHIAS TR HEAG, iy B4 W vl 2 8 1 50 B M 0 i 15
JUNEE. TOGAF £V 28K Bt HESAE DU 1
MFEEEK b, ag, RN — B R RS,
PR T — B BB I R B AHESE, FRA
ADM(Architecture Development Method), iX t /&
TOGAF ZEF it BRI L4 2 b

ADM ZA1EKESHHFE vk Sl K250 1
Sefih EAR B, BN T R R H Al 1R A i S
T FOEI T REYE, & TOGAF B 1k 0. Wk 1 A
7N, ADM DL SRONIZ O IREN T, — N 58 B LR T
JEA TR BLIRB) )12 FTIRIR G Ze kI8 5. Mk 55 4244
SEARGHM . BARZEK . VBMERTR. TB
R SEHEIE R G A T AN B, 1B 5E T
iR T B AR ZE R T 2.
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B 1 TOGAF ZEM)TF R I7i%:

— A, R AL ZE RO T R A S AR,
Ik, TOGAF ZEA J5 1K S & 301 R AE — e, & LT
XA IS FE. TOGAF ZEM 5% — B RO e St
Bm A T AESE, TR T SR ) DU R o 1 4R
R 7515, Bl JUAE Al s L FE & KAk i, B
L IE
1.4 MBS AR EL RN S 4T

B A Ml B8 A 7 3k (P IR RN AN ), FEAS [ B
JEEZ A NP rIVA G N [ I SR N s 7 B0

H 3 B Aol R 5, AR L =R

NV B T VE AT ELBAN 4347

1£ % % 1 Roger Sessions Xif 4 MWEEAA FOBEFT 1, i%
FAT 12 AVETBRIE R LACRGE (SR Ty %, P2
DBk o 7 E R AV T KRS A5 X 12 TR
B 53 ) .

(1) 4358 %% (Taxonomy completeness): 45 ] /&
FH P A 12 725 R 22 D M o 5 A 28 A 3047 4324,

(2) AL 52 #YE (Process completeness): 8 /2 1%
J7ERE 2 705 M AR 5 P 8 G 0 e R ]
AV 2EH. TOGAF #2117 ADM ) 3 3 fUE7EIX
T, [FIEE, FEA BE48) J7 325 A1 FF 46 5 1 X — 40 3 1) 2
B

(3) ZH RS (Reference model guidance): $f
(2% TR RE 2 I Bh H P @S — B AR S H

B ZIERE WA LT & FEA BIATA &3 &, R,
TOGAF 2 St Jy 1 1 3 F.

(4) RS (Practice guidance): 18 [/ 1% /7L fE
Z KR RE 35 B P ks Aol 2804 1 B 4 7 RN 21
JURZRZR R, FERE 7R AT E A R AU SO AL

(5) AT (Maturity model): $8 12 1% 7 VETE
PEAG AR A AS [F 2H 23 A R0 A RS BE T TR Re 45 H 22
LIRF.

(6) M55 %73 FF (Business focus): 82 1% 7152
50 5T B AR R BR324 1, R, 5 I
B o SO SCH B TSN,

@) ?ﬁ‘ﬁfﬁ% (Governance guidance): 8§ f 2 1% 7
ARy AL A AR B T RE SR it 2 0 Bl

(8) 7 Xy # (Partitioning guidance): ¥& H & 1% /5
EREZ A RO BN SEE A X B iR, KR H A
LR RS i R G R

(9) 3 H 3% (Prescriptive catalog): 1§ 1) /2&1% 5%
e 2 A 2t 4e 5 H P S — /> al DU (1) b R A
F=H .

(10) 3 7 A 32 P (Vendor neutrality): $8 H72 75
KT, F P 2f 2008 TR e G 42, 19
g3 e R E RS, FEIX AN R AR, TOGAF Mt #i1m
t, PR ERVFZ T R SR I TR R,

(11) & B AT H % (Information availability): ¥& /&
BT IR S Bl SR AN SRR B R AN i . R
FE, VHZIT IR R AR X IR ER, 1275 7K 4 iy .

(12) I ] fE ¥ (Time to value): 45 02 A8 F 75 7%
%*@@ﬁf’ﬁ)&fl‘%ﬁ FEAERNNME Z BT, F AT Re s AE
B 1A

Roger Sessions 1 F LA L 12 AN PRAN bR, X =Ff
BN TT AT X LRI PEA, 45 3] DL R VRS 1555, A 3¢
YRR T ER TR AR o E TP ME A T =, Ik
1 .

HE 1 7] W, Zachman 75256 VR0 A, (H2&
TE7 e BEVE B AR BON I i ; FEA BE 56 & T
[HIfE J1&E H, RIBAFEE; TOGAF ZEM) J7 1% 1 sk
1557 F1 FEA F£51 58—, (HAH L2 N 45. 53 73 A 45 55 R 35
1, [FIIT, TOGAF J7 %5 ik L R AR /N, A R G 0 4
X, HAH G BRI T N2 5 3k A, 0 AE 3+ o ACEF
— NN, Zachman HEZEHE 4L 1 A b ZE 4 ) AS 45,
FEA 75 % H1& & BUN L AE R, T TOGAF i i) 58
B, PEAL T RS AT B AL R T i, PR R
RS
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R =R TRE RG50S A TS 22

Zachman FEA TOGAF

VAPt dc 4 2 2
R TE R 1 2 4
SERR T 1 4 3
TR T 1 2 2
PR AR 1 3 1
N& S SES 3 1 1 2
HEER 1 3 2
7 X 1 4 2
e M H 3% 1 4 2
LR 7 S 2 3 4
5 B M 2 2 4
NgETEIE AN 1 1 3
Mt 17 31 31

FIME 1.42 2.58 2.58

Ti 7% 0.74 1.08 0.91

2 AR AR ¢
2.1 ArchiMate Sl B 43R E S

ArchiMate!" & TOGAF H i it 25 () £ lb 248 4 7 A
I, &~ — M A RRIE S, 2 — Rl AL r)
W55 o B s 5

ArchiMate [PJUEAE £ 5 1] DUIE 3 2 A 20 97], /2 i
o 242 A0 IR A S AT 9T A 2R e 1Y, o e I R A2 3
TBUN T AFEARFN 2. J52K, The Open
Group X HBATEIT, M H AT LS TOGAF Bt 5%

+
4ia.

W& 2 fias, ArchiMate NS E . ME.
ARJZ 5 A% N TOGAF HIAZ O & ——ADM )k

FSHM L BB RGHN . BRI =AU Bk

i i) ArchiMate %81 T SR IE &ZNHLZE « LI &ITFE)Z,
EAE R T ADM H ) HAh S SRR & SHLE AT DL
& ADM H I A& B B %%*@)%?J B A A DL
o 75 SR E B DU AN Sl , T S8 I &L 7% )= AT DL R
ADM H S tavE H . TR BRI DL L2 S i R OT
AN, PR E IR, ArchiMate $2 AL 7 3R x5 B A5
oo R MBI, SCIL T AT AR, B P AT BU$E A ArchiMate
XF TOGAF B HEAT 56 B 1) S k.

Kl 3 /& ArchiMate & HLIF) 3x3x3 A, JE7R T
B 2 2 & 1 E IR & M. B R K&, ArchiMate H (1)
BEARTTRW UG R=ANE S ZE M EMEAR
2, B B T A R I R R AN R4 R Z IR
Y KRE, oz o] DRI BT R oy = R X
R AT A AR, Hpo GARERM P R ER, £

102 Z%i% % System Construction

AR I P BB T ER. AN, STTRAITER Z AR
R LR =R SR R SR AN
ERAR, BN HAARERREHAFRTTER.

BARZE

Hdi Uk ISR

FERIERZEN

Kl 3  ArchiMate ] 3x3x3 7Y

F

2.2 Archimate 5 UML

Unified Modeling Language (UML), B 45— 4
WBE, U2 T 1994 45 10 H, wT LA BIRAGI 77 206 8k
1 R G0 EAT THI 1) 0 S IR AN AL, UML2.0 fRAS 2 B
]z AE AR hRCAS, H AT UML B8 iR A2 2.5.

ArchiMate A1 UML A R Z AL Z AL, "EAT#GE AT
AL, #a] DL SRR R4, HE$eE 7 F = s
MR HR, HEANTHZ 02 2. & %6, Bh ArchiMate
AL TR A OC R A FEME, X UML RT3 KR,
N 2 Fizs.

A LA, ArchiMate #2475 1C R, Hrhi
I3 RFAME SCAT LUFI UML A58 42 ILRL, /N7 KR I
B AN, A K A2 ArchiMate FITRFAT (1.
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%2 ArchiMate f1 UML [f15¢ &% EE

# 3 ArchiMate il UML [ 70 2 BLbT

H# RRIEG ArchiMate UML
¥8UK (Assignment) N/A
— M (Influence) N/A
[ - it (Flow) N/A
I fi % (Triggering) N/A
: JE$ (Junction) N/A

X (Association) KBk (Association)

s X4 (Aggregation)  FG (Aggregation)

TEAILE - 4 (Composition) 414 (Composition)
= S (Realisation) S (Realisation)

&> RpERAL (Specialisation) 724t (Generalization)
_ —_— R45F (Serving) Bk (Association)
A -y Vi 1A) (Access) &3t (Dependency)

WIa, LR NMAHZREARZ R, PPl
ArchiMate Fl1 UML $& A f 8l 76 28 i 211X = A2 1
PIFE L, WIEE 3 s, 7] LA, ArchiMate £EaK 55 )%
N EREARZ IR T &R R, oA
ISR AL B3R (W 285X = 2 19 76 %, ArchiMate
EHRIE&ENHLE . SEM&IT B EBRMEE KB R).
UML th A —2e 02 ] LA SRR 55 2 B H EF
FARE, 52T WA T x5 R R4y 3 4T
.

SAERSKRE, ArchiMate /& i1 J2 R B VR ZE R 15 T
HORE T, IR X G0 2 UCE Ik R A Sk, T
UML I K i R G R4 36 4. ArchiMate 3& FH
R ZREPRN AR G R OB, SR80
T AN A VEGT 0 A BB A . 22 ELANAT N, X e
SEXRITEE E#BE T ArchiMate W5, M A H
UML %5 H A @ H40E 5 /iR,

3 T ArchiMate H 4V B2 1% T 2450

ArchiMate J&—Ff Sz A ZE R FAR V5 =, @l i
4 TOGAF 7% E‘J%@i‘@i&ﬁfﬁﬁﬂ DAV TT HH 37 B 1)
B, AR, ArchiMate #2 —ANFFRC. 1 B0
HIRE S, B RVFARYE A 5 1 EHE S A
HHHTES, X2 Archimate FIL S22 —. it B
PBE AT, AR B ER (R HIRAF (8 S
“tiy”) HETIEAEHES TOGAF 75310k 58 4 M 43 4
H5¥%t, kR Archimate i 3 SRR 5 H 4244,
AT T A — AN LSS, RIS A ArchiMate
Bt Ak R R R AR Tk, AR, BRI R T
ArchiMate JF8CME FIARE A BRI 20 =) R0 H (19 75 EEAT
TR E .

Archimate UML
EFLR 2 5% (Actor)
%52 5% (Business actor) VK& (Swimlane)

k%%t (Business role)
45 MEJGE (Business collaboration)
A% #2 11 (Business interface)

3 (Collaboration)

AR B3 (Activity)
Ak 45322 (Business process) Ff5l (Use case)
&3 k%% BhE (Business function) 1 (Event)

& % HIGE (Business interaction)
k45 FE 41 (Business event)
W45 it % (Business service),

. Jki# (Swimlane)

BEETR %% (Object)
\ NZSag (Business object) RYF (System
\ Scope)
£ A (Contract)
J#i& (Representation)
FFOE 2% (Class)

N 444 (Application component)
N HMEITE (Application

A4 (Component)

P3E (Collaboration)

collaboration)
M. F# 1 (Application interface) $1 (Interface)
TATER J7¥% (Method)

2
)ﬂ N Zh g (Application function)

N F%E HIGER (Application interaction)
M it F2 (Application process)
24 (Application event)
R %% (Application service)

AZ H. (Interaction)

IR L .
HEST 4 (Data object) \ 5 MR (Object
EFHTR o i 15 (Node)
L iR (Node) 2014 (Component)
\ Bt (Device) 11 (Interface)
. g R G AE (System software)
B HARWMETTE (Technology

collaboration)
HiAR$#Z 10 (Technology interface)
#%4% (Path)
TR 4% (Communication network)
FRATR
HiARIhHE (Technology function)
H AL HE (Technology process)
HARZ HIGF (Technology interaction)
HiARFHF (Technology event)
H AR (Technology service)
BETR
AN 4 (Technology object)
T.1F (Artifact)

777 (Method)

TAF (Artifact)

31 mMESE
AR A N BT E Rk 5 A DU /NSE e H T R
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S5 R FETT IR, B B ARTE ARG T T R 55 1 56, £
ARG, AR SR S A R A |, BT I
W BRI 2k e 7 R 5 A X, HE S 037 35 R IR S5 5
3.2 MEEEIEE

NG RIER AT LAHEATAZ 5y 5% (A /AN 5k
PG EINIE. KEF 5 H OB 555 i H AT
B SR AEE . DA ENEM W =2 B
RIS IR S5 ThBE, 0 TS RIS, MBS s MR
BEELHER. MR M ERG . MEHE

LY AN P e A EE RN SRS
WL 55 N G ek 555 3N R %5 N 51013 55
N UK IE 2 RS B (s IR M8 B S 44 905 11 ik
%4,
3.3 mBEZRME

4 BTN AR 2 AT ArchiMate 3204 51815
T e, FERE EE RN E T R Ak, AR I
FRE i R HIREAT T . \

L

RS
R O #;ERNO EEEEO e O
=
P a 7a 7
mRER | : | 5 HEEs
’ =ewE .
H - iTTA ACcT il l:1"'r;- RECT Eﬁw’}%’% E
— SEZEN R i (WeChat)
FRE | rrponset s mizsE HFFP ﬂts;r
| 2w o
; FEzERG £]
= = - {RMETS)
pp—— EE MYCHER —
o
s — SEINEEE 4]
EomEl M #(CIM)
E\ TES T A, -
- - >— B g R g
[ S(UUAS)
XEFRO EET O webEer O webEes O &3y O web® O e O HEE O
& = B =
2 S— S 5 2
o | N S | |
i | i FET | e
eSS Redis @] kO] | ikeepalived O | Ngin® mESRE®C RiRABRS
Nﬁ.sgﬁ : ! ! 0 ‘ { IMT
o Tomcat_Stora (O Tomeat A (D Tomeat C (D e O o
ae oo ms
PISRIEE
IMT-API DEP-API

Bl 4 i ArchiMate £ [TE RG220 B

HRAE T H 1) 28 208 7 2L, o S0 B = IRk AT T
TG, A s gt 1k 55 2= AR, 32 2 s BT R AR
JEER . PR, %2R T AR Y A e B R AN
ARIZ. B, N RN RS A0z

104 Z %% % System Construction

L K 5 2R 5 = KR HEAT 42005 B A 0
55 2 AT S AT S P J2 AT 42,
B2 ST 3ot BTSRRI s 41,
G A ALK TR S B B e B — 87T
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IR, e n] LA R 2 B AR B S| .

AR IR A 2 ) B AR F € il 4015

(1) SR SS 2 R A2 T B )23 A B P R 55
(Application service), RI1Z R 408 H 2 H 6 H 7
AR F Gt LA S e IR S5 AR A T IR 5%, B
(EEE NI E NI Rk /T 3

(2) AR )2 B R AL T R 2 A e
HAkszEl, RIS 2044 (Application component) F1Jw
#2 (Application interface) JG %, [, & X T 42
() 38 TR ok 777 =X

(3) SN R G = xRN EY R, B RA
RGWMKIKAR G, NRGIRMEIE AT e, B0 A &R
gt 1) H s A ThRe, B A oo &R R v B A
(Application component) A M. 4% 1 (Application
interface), H S F 4 1 1) AN AL R F I 78, 0K &
G E A . Ry

(4) HERN B RSS2 R R A SRR 2 o
ARJZMR 55 (Technology'service), ‘& X} i J2 FE itk 8 Jiti FiT 42
PR AR 55 AT HE— DA R 733K, HLAn Web 4%
PELEIE

(5) Ferfisct )= PR R E EERE P S
(Node) Fll R4 (System software), 7 s 38 F K=
RIRSS A, RGWAF AT AR R ERAE R G B RS JE
Tl 1t J= P DA B3 S iR 2 B0 B 1 L, Bl SR 4
ZTILEMS &, 6 RS AW Rg i, K
G MRS as BRI T RS R IR 55 55, Ho, Rl 'S

CIFIE T FH RS AT AR LAY FFE ] T R A5

R, NSRS 5 HIAS R R bR, IR 2 i) 4244
P [ Bl A A RROCAS B B A

(6) T FAGLE R MR H B R AR

TP, A T (Artifact) 763, H TR A R4
v FE 81 ) 7T 52 PG R, SO 0 O 7T 2 P2 4
Pk o e 1 9 3 51 PR BT DA 38 AT A
TEHRA RAEL. Fo, MRS 8 B R PR,
AR AN R S 2 KR 1 HRAS (R B LR, 9 19 30034 3 44
A P T R R P RA.

BR T ORE 2 UCHEAT 4B AL, J5H A A0 TR £ 9%
FHAT T AUE PR E : BE B IR 55 R B AR R 55 J2 5
b RIR RS T (Serving) K&, AR
MO E R R W I w0 PN )
(Realization) J¢ Z&. [A]INF, N FH 4 R0 )8 FH 2842 1 R 55
FRA EEY T A2 EIE RT3, Bl HTTP-
REST %575 3.

4 ZihHREE
A EL I WY ANE B AL B AN T 20 MR R, Al

DR BT 0 SR 2R B 32 B F A, Ak S HE SR

W R . 15 R B B 0T 12 UK A2 B Ak

JEAB L, R, A b ZRAE T VAR AE Aol Hh ) v s th (245

oy HEE WA A B 51 Al A 9GN3 A P 4R

JiR B AT B Aol SR B BRI T, R R R R

E 0P SEY

A
S 3Rk

IEEE Standard. ANSVIEEE 14712000 - IEEE recommended
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