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Layer 7 Application Provides application facilities such as email or FTP

Layer 6 Structures information as required
Layer 5 Manages the connection

Layer 4 Creates packets of data

Layer 3 Routes packets of data

Layer 2 Detects and corrects errors at a low level
Layer 1 Transmits bits

13 OSITRIE] (BT

TR 2 BB {08 ey o



T

o [HEEE Y 5 PRV SER R E R o B IR
o FFEEY Z G TR 2 R RO
o VRS AR T RS VRO - IR -

AL ST E SR b UL AT < EIT - SPGB <layer> Y UML F e P A

[ ]

==|ayar==
Fresentation
Logic

_lV
==|ayar==
Business Logic

4
==|ayar==
Data Access
Logic

B2 T

P53 R AT RS Tier » 53 SRR AL K JECERRR
EHYE] 2- B~ 3- B n- FAEAR -
rq%['ZJ p - [[415[%@‘* lf\_F’?%EH TS R //f// [ﬂtﬁﬂ»ﬁiﬁﬂ - —’F‘ji%]gl” FL73 Fgfﬁ“ja - (fEET — _’ﬁljifgpj

Tu 2k FlF b.ﬁuﬁv[rjg (IR PT= F\/tm Fﬁuwi o ,iif’@rfr}r&ﬂp@fﬂ“[ ,/,F/i S i T ﬂbt}qyé,/g/»e@s/f,ﬁjm
EN = ks vf/;ﬁﬂg/giuni%j u[*qvfgiﬁf/gﬁlmi =5 :;ir %’%:,;rjj] u';( %[ (directed acyclic
graph > DAG) = 27775/ 7 ik LI L ffﬂﬂ*ﬁfm.igﬂ[ﬂ 9 R ﬁ[,ﬁaj,f,l F”’[,Ig %

R > o EFod Gy - 2 Tpulich- LRIVEE  ghor T - CEvE [riﬁifj”” T AT
wi ﬁﬁw@‘ﬁgwﬁﬂie“ﬁwwg@ ﬁ**?*ﬂHﬁﬁﬁﬁLFwﬁ’ﬁJ*?wﬂ?ﬁﬁﬂ i
59 -

A
JIES Pk 5% QY » SRR« A0 OV UML ) g~ (W iﬁ"‘ﬁl‘i["@ioﬁéﬁ
JL%E%’*‘M;*@ P By U3, B PO ARG R ¢u+ﬁpm i

o UPIRHIRE] | RV AR
o SIFTLE] : RV 'ﬁgﬂmT’T
o ERMRE RV ’Jﬂ%@r
o [T @W;;ﬁéu‘ﬁ

BN P TR R SR IS RO S o [ P (R o -



5T

\
‘ % a/E e -
Use-Case Analysis Design Implementation
Model Model Model Model

3 ¢ RSP B

bl ]’,djp jﬁLFJ :|J'j"}:[
AR R T
. P Y FH R

5 E"AZ/‘Z

3| B AT S R

e T
o EIHH[IM]
F#’%E%TF ) .T'VE Eﬁ Y- |[4'v'v]§|§? 1A E o
FiE= g
ﬁ‘)?fﬁﬁ PR3 e PPEERL =0 e lqut Lf.j; Er;; FAEBSTAIRER > s T S S A LA
B - i (%‘”EUJ W%HZJ ) v AR R g
o [43IEEH
o Y

o ErREAVELH

g B I[E‘?WH PIRI=Terds (o - rﬁ“éﬁ'M e o REE B - Ry JEL ° iﬁ?ﬂf?ﬁ*ﬁi*? jlredEe
K IpY = {fffsS. — Customer ~ Order 71 Product  [§J[! » Customer M54, & A*T[Jﬁ?l

e CustomerView Z7jj - [EGE‘” Tk IT‘E'FJ'% a}nﬁ LRI o [T T (B e
*  Customer 277/ {114 I llf/i”ﬁéﬁg/’ A R e S
e CustomerData 47/ : g% % iff! TFF FS) B 7 STV 5 ”ﬂvp@ﬂ &k qut;@ﬁ}qkﬁ:



Layers

Layer Content

<=layers» Customeryiew Orderyiew Productyiew
Present_atlon (from Prezentation Logic) (from Prezentation Logic) (from Prezentation Logic)
Logic
¥ | : |
s W W
=<layers> Custarmer Order Froduct
Business Logic (fram Business Logici[<s----- -1 (from Business Logic)p------- 2 (from Business Logic)
k4 : ; :
Yy i '
<=layers» CustomerData OrderData ProductData
Data Access (from D ata Access Logic) (from D ata Access Logic) (from Data Access Logic)
Logic

4 ST RIVRAIR R
R T R TR

ZARIL C Layer A/ Tier 7/

Fﬁﬁ?&%ﬁﬂj fPLAYPAIER e R z];%l( o tier 4241 layer > FUT
. > Tier Puff=a, Ejj“’é“ = lﬁﬁiﬂ SEN-I1 ? R RIS

2 2 Tier &

layer LI JH Cpgps BB RLRE—F (=~ - g T 2,

2 ¢t i £ b SRR e
A S REEIs e

3T e
RS
SRS

N-g+ [ ki

R (740
TR TV

AEl2 : Layer (tier) A&7 ﬁfﬁé’jf};ﬁ‘

P 0 PLRUERLBE R U352 - U (W SR ot S Rk ATl R 5 SR
[.’[ lﬁ' Jl'l# F4.3, F’?«\ET_T FU_ st e, TR 3 ]P:[n ﬁ H —Fﬁmgﬁiﬂ Hjjl_ﬁu [ﬁzj (fgrwp F,Jf'gjajt’,

) -



53 et

2 31 3-Tg5) g R SS

ViR TR TR

R [RET i K sl
YR v
] E'Jt'lfﬁ} R PR IV
R e

- ‘ﬁﬂﬂﬂﬁﬁﬂ%J S PO | SRR AT
NP ﬂﬁ  RLIAEE RS ﬁ{*ﬂ*?“%’ s o
I EZT EE
# T [I&[F‘EJ HE K LF‘*ﬁTfE‘?EIU’J’Z%E‘J?‘E?“FI‘ﬁ%ﬁ%‘,‘%ﬁ%ﬁﬁ : ?f’/’%ﬂf[ﬁffﬁ”}/fﬂﬁ ° ﬂ%‘%ﬁjﬁﬁlﬁj‘ﬂfﬁlE'JF‘*JI’[#“BHEIU
JEIF 17— @ o

B BET Rk RIS R

%F‘r‘[ﬁéﬁﬁﬁ‘ "5 gl iﬁﬂ# fiit Rational Rose s v =1 > g

o [/ (CustomerView ~ OrderView I ProductView ) - 4% [4 ZI5H 2 (7|

. /}?/i” #2525} ( Customer ~ Order 71 Product )

AT S 2

1

o RS IV ) (CustomerData ~ OrderData #{! ProductData ) » 5% vf| 7 TV g

27



bl

[ Layering strategies 0.2

E-3 Use Case View

-7 Logical Yiew

EIE:I Design Model

[ Architecture Overview - Package and Subsystem Layering
----- =, Associgtions

23 <<lapers> Presentation Logic
..... M ain

----- B Customer/iew

----- B Orderiew

----- B Productview

----- 3, Associations

23 <<lapers> Business Logic

..... M ain

----- B Custamer

----- _—>_), Agzzociations
I'_-'ID <<¢layer:> Datadccess Logic
..... Main

----- B Custorned ata
----- B COrderData

----- B ProductData
----- _—>_), Agzzociations
----- Welcome

----- _—>_), Associations

#-J Component Wi

E]--- Deployment Wiew

@@ Model Properties

5P F'ellng‘m,%ﬁ

G| CIIPEF T I/’f/i{/ﬁ/—f* SN NPUREEG (RIR R vf;f’ Customer + Order A1 Product) » Eifelfiv= fol 7 kI
£, ‘ﬁﬁ?lx#éﬁ Ja{ﬁj@‘cﬁljﬁ)}%w o f19p » Customer ff=&. H‘F» E LJ% F@ﬁi*@ﬁiﬂlﬁ#[ﬁw RAE Jﬁlﬁfdiw% o [F=
Fﬁ(ﬁ (P37t [Eeles] 71 [Herzum] & &— #vE ﬁ% o PRI 'jéﬁjy“ﬁ:jf rqiaﬂ' 6 FITEE EJ?FE'J*JH\ = o T PR o
ST IEHRLI T S EFE I R o YL "”?‘ View ?}S’ggu ( 10 CustomerView ) PR [ Il HedEet > F”r"‘ Data K CRIp
CustomerData ) P g i IV R e o %Hi,iiu_]a YK £ (BT Customer ) R ﬁ@i’ R o

¥ Lavering strategies 0.2

-7 Use Caze View

E1-CJ Logical View

B3 Design Model

E|E:| Custarner

----- 3, Agsociations
----- B Customeriew
----- B Customer

----- B CustornerD ata

----- B OrderData
=3 Product

----- B ProductData

----- Architecturs Overview - Package and Subsystem Layering
:):, Agsociations

(B ‘welcame

----- _—>_), Azzociations

-3 Comparngnt Wi

[]--- Deployment Wiew

-8 Model Properties

TERE Rt S e



EE“JH‘ wEAIOR D [ T PR (U T ST AR R B
/77"“’ F%{ﬁ“,?//[/"”/ E‘ﬁﬁ&ﬂ[ﬁ*”j J ] Customer Fy3 7 {2 {F » Order 7! Product % ‘T“*Jrf" gy rﬁ?

:@F

[ Layering strategies 0.2
[:l Use Case View
L_—_|[:| Logical Yiew
EID Design Model
E|D Custarner
B- D <<layery > Presentation Logic
------ E Customeriew
LDy Associations
E- [:l <<Iayer>> Busineszz Logic
------ E Custamer
L Assaciations
B- D <<|a_l,ler>> Data Access Logic
------ E CustornerD ata
B Assaciations
- Maln
----- =, Associations
[]---D Order
-3 Product
----- Architecture Overview - Package and Subsystemn Layering
----- =, Associations
----- Welcome
----- = Associations
-3 Comporent Yiew
-6 Deplopment Visw
{28 Model Properties

B7: R RTINS

ﬁéiﬁ%ﬁf%ﬁ*ﬂ It YN E J«l 4’%7?[ f=s- [4% FERO7 Sk » P 22000 et s syt o B 7y - 10
R S i g 4?“? = i%ifrﬂqfa‘—‘; i ﬁwffrﬁ'ﬁlﬁﬁ I‘Pf#ffvﬂ J b A R S A
Fo @S e | [Hﬁ*ﬁml o [ LA AT A PR T P RS R o ) R A R £ A
FITE | SR L A S B ([ b b TR AR

I%lﬁjﬁdﬁﬁﬂ O I 8, PR (U /517 4% i Rational Rose BBITSRY G- O IR > AT
T PR RO 2 e IPE‘ETWJHI ’ r%‘“”rﬁﬂﬁ U (RIS O i UML o V %J;‘Hfg =t fr
I SRgh) - s L PEHGR] A i P TV BT FEh



T

=3 Use Caze View

#-C3 Logical Yiew

=E [:I Component View

=3 Implementation Madel
500 Client Customerview

Main

-8 ] Customeryfiew

8] Orderfiew T
8] Productyiew LT
-8 ] Chentapplication ==

2-CJ Server Clientapplication Productyiew
s - f--mm-n -

8] Customer
-8 ] CuztomerD ata .
] Order -\-"w_\
B ] OrderData =
] Product

] ProductD ata

-] Serverfpplication

[l Implementation Model Structure

Orderiew

-6 Deployment Yiew
--[#8 Model Properties

I8 ¥ (TIP3 ot

iR S RRP U S U
[ ISP A S IFWf’ = ['[E‘f’/flf}’f:‘??%‘ﬁ
S by LoadBalancer A » - gr F kG- e 9K
ServerApplication A -

53R %ﬁwgﬂ%@%°¢F@9jh’w@“F 1y
f[a{fﬁ"i:»ifw - CllentAppllcatlon A o FrontEndServerﬁﬁ

AR 12 - R

<
z
Ay
)
=
-\
=t
REES
?

«-./ k-
\m
»1_1

[ Layering strategies 0.2 Client A

- 3 Use Caze View

v Logical Yiew

3 Comporent View

= - Deployment Wiew

£ Client &

: & Clentdpplication

£ Client B

: & Clentdpplication
D Client C

[ & Clientépplication

= £ Front End Server

: & LoadBalancer
P Server s

& Serverdpplication
D Server B
------ @ Servertpplication

{28 Model Properties

Server A

Clientapplication

Front End
Server

Client B

Senerfpplication

LoadBalancer SenerB

ClientApplication

Client &

SenverApplication

ClientApplication

O ¢ R TSR

EHIE A
B~ W07 LY IR LR S DI LR g - P MR i
g ﬁo[mﬂwv?@ﬁ?éu B iﬁiﬂﬁ#ugﬁiﬁ“[i;ﬁfwéw‘“ﬁmﬂiﬁfﬁ%ﬂ;ﬁiﬁm e Pl
Ao TH 10, B +4Uacobson]FFﬁﬁ S5 o (A 4 SRS I TEIS e 3
A L R 7

7]

i
o

b

JE‘



2l

o PR AT RO ERIRCHIOR S (I Math) < SERTR SRR EH -

o 74_/4/;(7/;7/[//?@ EE ,Eﬁ ;& Fﬂimﬁ?i > [EI fEEn (A= '”‘\FT‘ ( 791 Address Book ) -
= srrs | 1 o
lf‘ S A IR RS P R R
. ﬁé/gﬂ/@:cﬁﬂ/g#ép EEl| L%F'J%*p&;ﬁ:ﬁi ( 11t Personal Organizer ) pr7 3k o lﬁﬁfﬁi
L DR R P -
Layers Layer Content
1 1
==|ayar== Fersonal Organizer
Applica_ttjon-Spec (fram Application-Specific)
ific
v v
1 1
==|ayar== Address Book Calculator
Business-Specif (fram Business-Specific) (from Business-Specific)
i

e

==|ayar== Filestore Memary Math
Base Management Management (from Base)
(fram Base) ifrom Base)

fif 10 - ErHR P 5053

wwwﬁ[l@%*ﬂ¢@~niﬁﬁ%§m@“w’mﬁi%“%kyw@wm#miiﬁiﬂ
EPEHEY

ETHI 750

JJ RN

L PR R R - )t ) R AR S

?j: Fﬁ%ﬁl :|_]_J , ’C/E;{LLIII Fﬁsalll 10J F[fj q|7J



bl

[ Layering strategies 0.2
[:l Uze Case Yiew
-7 Logical Wiew
-3 Design Model
----- [E] Architecture Overview - Package and Subsystemn Layering
----- _:5, Associations
= D <<layer>> Application-Specific
I [:l Personal Organizer
—> Azzociations
- [:l <<Ia_l,ler>> Buzineszs-Specific
- 3 Addresz Book
I [:l Calculator
—> Aszzociations
B- Cl <<Ia_l,ler>> Base
D Filestore Management
-3 Math
I [:l temory Management
—> Azzociations
----- Welcome
----- _—>_), Aggociations
-3 Component Yiew
I::I--- Dreployment Yiew
{23 Model Properties

' 11 ¢ & S ETHIR T R RE]

H P55 E’Lﬁ}u
U R TR T O i) } Tl I BT - Ay SRR
F et AT B SR O l P SR ERP B
PRE55w
AL PP 4 ik £ 53 Tt S I 12 ORI
o i (HEEIHPO R T e
U
GiECEES
o = f[E*EFh = =455 % (tier)
o [l
o PHIELH
o VR E IVELH

ETHIIf F@ﬂ ISR F SR A (AR | ',Tlﬂﬁ'iﬁ‘wﬁﬂréi“g@“?”ﬂi R Jﬁllﬂ&ﬁj% EERL Fqg[l 12 | Fﬁ’ﬁﬁﬂ =l i
RN E[,UPersonaIOrganlzer AddressBook It ]EIJPFEII*FF*]%JII



*J\',\l"l‘u

<<layer>> Application-Specific
Presentation logic

—_

PersonalOrganizerView

Business logic

=

PersonalOrganizer

- =
Data access logic ﬁ

PersonalOrganizerData

<<layer>> Business-Specific

Presentation Ioglc

—_

AddressBookView

Business logic

ﬁ

AddressBook

=
Data access logic ﬁ

AddressBookData

Iﬁ' 12

Y

SRS P E R R AL 1950 i AT A T o S PP BRI 8 g R (A -

SRS

;FT'Ej—J o

[ Layering strategies 0.2
-7 Use Case Wiew
EI[:I Logical Yiew

-3 Design Modsl

=S .
----- =, Azsociations

: 23 < <lapers » Application-S pecific

=l D <<layery » Business-Specific

----- Architecture Overview - Package and Subsystern Layering

Address Book

=B [:l Addres: Book

: _—)> Agsociations
- [:l <<Iayer>> Preszentation Logic
---—> Azgociations

E AddrezsBookhiew

i} <<Ia_l,ler>> Buziness Logic
---—> Azzociations

---E AddressBook

Reuse-Based
Layers

: ...—> Azzociations

------ E AddressBookData
-3 Calculator

----- _:)5 Azzociations

’> - <<layer» Base

- [H] welcome

----- = Associations

#-(Z3 Component View

-6 Deployment View

{88 Model Properties

“Business Component”
<
Responsibility-Based

i} <<|a_l,ler>> Data Access Logic 4_

Layers

P13 ¢ 7 ) RO

#lz’l
13, ﬂEH ﬁtﬁﬂi?‘ ]
I PR W
- e ﬁL”Ei‘FEE‘m e
o [FLEE Y AddressBookView Kl
o HF B F & AddressBook ]l
o NP TV ;"?[JFA'[ AddressBookData fif]|

s :[J; ﬁ?‘%ﬂ#ﬁﬁk

— g*

£33 'J%'j S FIEgR o LIS PO 0 2 R gL AL ]
Al o T éfgf/%’i‘ré/ 2/ 7’7 EEE j A E 7

RS T SRF | M- S
AL ~ R 5 T Ve o

Ea - gﬂgllﬂf[[guwﬁcw‘% w8

ﬁﬂiw “[#‘%HF—VVHU
i fqzv
3t 1l

_E[

‘,rr'\%& ?:I &



AR
i

ﬁ'ﬁﬂf PR R~ RLE RS F@—#vgx o PREL BT & RE] D "@t;[%*‘ EINYEE - SR RIETR!
”fu,znﬁih*’“ kgl (ﬁﬁ/[fﬂ m*ﬁﬂ%—ﬂi gl?ﬁ?l’ﬁl“ ) H NIEE 2PN Fg“‘“'?'éiig AL ﬁmH%’E“J?‘J =k E‘*m
et YIS [T 22 b (e SRR EE - R B SR R 2 ‘é%ruﬂﬁ [FIFR > [ R P s S i i
PR |2 53 et e RS -

)l

(=8 fEUs 31 Kelli Houston ~ Wojtek Kozaczynski ~ Philippe Kruchten ~ Bran Selic #[ Catherine Southwood =™~ ( 2 FF
= Rational Software | FTJ) S l%?}%ﬁﬁﬁﬂiﬁkjlﬁnﬁ‘ °

SHL
[Buschmann] Buschmann, Frank, et al. A System of Patterns. 1996. New York: John Wiley & Sons.
ISBN 0-471-95869-7.
[Edwards] Edwards, Jeri. 3-Tier Client/Server at Work. 1999. New York: John Wiley & Sons.
ISBN 0-471-31502-8.
[Eeles] Eeles, Peter, and Oliver Sims. Building Business Objects. 1998. New York: John Wiley & Sons. ISBN
0-471-19176-0.
[Herzum] Herzum, Peter, and Oliver Sims. The Business Component Factory. 2000. New York:
John Wiley & Sons.
[Jacobson] Jacobson, lvar, et al. Software Reuse. 1997. Reading, Massachusetts: Addison-Wesley.
ISBN 0-201-92476-5.
[PLoP2] Vlissides, John, James Coplien, and Norman Kerth. Pattern Languages of Program Design 2. 1996.

Reading, Massachusetts: Addison-Wesley. ISBN 0-201-89527-7.



Rational

the software development company

i it 2 il -

Rational Software
18880 Homestead Road
Cupertino CA 95014
F F‘f' : (408) 863-9900

Rational Software
20 Maguire Road
Lexington MA 02421
F FF‘ : (781) 676-2400

4 f+EiAEL : (800) 728-1212

%4 ,éff[ . info@rational.com

E&[ﬁiﬂ*l www.rational.com

B EEREE] 15 ¢ wwwe.rational.com/worldwide

Rational ~ Rational 12 5E# Rational Unified Process f- Rational Software Corporation v+ %;E—;Szl%p/ﬁ‘}iﬂ PH@SZ'%:’EI?J%P'JFEJ?FQ
- Microsoft ~ Microsoft Windows ~ Microsoft Visual Studio ~ Microsoft Word - Microsoft Project Visual C++ I Visual
Basic £ Microsoft Corporation Emﬁﬂﬁﬁ}%}mﬁﬁ? o FE|EL [ R [ N IJFMEJ SEY Fp » B E 3E o
ALL RIGHTS RESERVED. Made in the U.S.A.

© Copyright 2002 Rational Software Corporation.
YrEFER L WP IR



