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2 Process View Deployment View -/-

System integrators System engineering
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Scalability Delivery, installation
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. . K Programmers
Structure Furictionality Cg )

Software management

\

Use-Case View
g/g
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2 Process View Deployment View -/-
System integrators System engineering
Performance System topology
Scalability Delivery, installation
Throughput communication

The Logical View is an “architecturally significant” slice of the Design Model
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Dependency relationship

ClientPackage

\ SupplierPackage
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A T Y
: \\\\\ : I/I
! K v V/I /:*",—/
1 A

T IRTNE FF 27 TR 77— T HTIE U R R 1
Circular dependencies make it impossible to reuse one
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PackageA

Class Al L_

N
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>~x Class A2

Class A3

PackageB

Class B1 ..

2\ ZPublic visibilit/
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Foundation
Classes

global
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<<boundary>> <<entity>>

Layer 1 <<control>>

<<control>>

<<boundary>>
<<control>>
Layer 2 <<entity>>
<<entity>>
<<entity>>

<<boundary>>| | <<control>>
Layer 3 <<entity>>
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Specific

. . e e e e e e e e niﬁinﬂ applicatiun EI.I'JE}FS'IIEH'Ithﬂt
functionality - - f -] f L e an application - contains the
Application subsystems ﬂiﬂ;ﬂ:ﬁ soitware developed by the

SE e Business specifiC - contains a number

..... of reusable sybegyrstemne specific tothe
type of hsiness.

Middleware - offers subsystens for utility

dasses and plaform-independent senvices

for distributed object computing in
Middleware heterogeneous efvironments and so on.

S e Systern software - contains the software for

=l the actual nirastnicure such as operating
systems, interfaces to specific hardwanre, device
drivers and so on.

Business-specific

:  System software -
oo

M DRe
General
functionality
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Package Name
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<<layer>>
Application
layers for the Course
Registration System
<<layer>>
Business
Services
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Example: Architectural Layers

<<layer>>
Application

I
\/

<<layer>>
Business
Services

v

<<layer>>
Middleware

Base Reuse

global
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Example: Application Layer

<<layer>>
Application

Registration
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Example: Application Layer Context

[ ]

<<layer>>
Application

v

[ ]

<<layer>>
Application
Registration h
A
/ I A\
<<layer>> / \'/ ¥ \
Business Services / —‘ \ \
/ External System \
/ Interfaces \
\ N\
"4 -~ \
ol \ N
University Artifacts Secu;itx
—~ | N\
~~
-~ ~ ﬂ
=~ ~ Secure Interfaces GUI Framework
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Example: Business Services Layer

<<layer>>
Business Services
<<subsystem>> <<subsystem>>
BillingSystem CourseCatalogSystem
A 7/
\ 7/
N K

\ /

External System
\ Interfaces /
\ / Secuh
_.‘ \ I / — ecut%
ObjectStore GUI <<subsystem>>
Support \ I / Framework Security
Manaqer
~ N V¥ N /
N, N
X X ecure
University Interfaces r
Artifacts >
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Example: Business Services Layer Context

[ ]

<<layer>>
Business
Services

_j¢

<<layer>>
<<subsystem>> Business Services <<subsystem>>
BillingSystem CourseCatalogSystem
AN 7//
\ -y
&—‘ /
\ External System / /
\ Interfaces / /
\ / ] Security
ObjectStore \ | / / GUI
Support | <<subsyst_em>>
\ / / Framework Security
~ A\ VvV » Manager
/ University > Secure
/ Artifact7 Interfaces
/ /
'l 7
. | /
/ <sfayer>>
!é Mfddleware
com.odi java.sql
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Example: Middleware Layer

com.odi

Map

(from com.odi)

Session
(from com.odi)

Transaction
(from com.odi)

java.sql

DriverManager
(from com.odi)

Connection
(from com.odi)

Database
(from com.odi)

Statement
(from com.odi)

ResultSet

(from com.odi)
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DesignClass
@ / DesignClass
Q DesignClass

DesignClass

Subsystem

@ I_Q <<subsystem>>

<<subsystem>>
Q % Subsystem

Q <<subsystem>>

Subsystem
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sepl: FRGu

Analysis Design
B<_ﬁ_bousnd?ry>> <<subsystem>>
illingSystem ( —-
— ‘ BillingSystem
/I submit bill() IBillingSystem

submitBill(forTuition : Double, forStudent : Student)

<<boundary>>
CourseCatalogSystem Q— <<subsystem>>
_ CourseCatalogSystem
I/ get course offerings() |CourseCatalogSystem

getCourseOfferings(forSemester : Semester) : CourseOfferingList

All other analysis classes map directly to design classes
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MIZEEURSRI2E Architectural Class
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In analysis, we had one
application with many
different forms ...

<<boundary>>| 1
MainForm

0.1

0.1
<<boundary>>
MaintainScheduleForm
(from Student Interface)
0..1
<<boundary>>

SelectCoursesForm
(from Professor Interface)

0.1

<<boundary>>
SubmitGradesForm
(from Professor Interface)

0.1

<<boundary>>
ReportCardForm

(from Student Interface)

<<boundary>>
LogonForm

0.1

<<boundary>>
CloseRegistrationForm
(from Registrar Interface)

0.1

MaintainProfessorForm

<<boundary>>

(from Registrar Interface)

0.1

<<boundary>>
MaintainStudentForm
(from Registrar Interface)




SEf: ZRiTtcont.

T &, — N A= <<boundary>>
: ) MainStudentForm
P, FEAFERS 1K

(from Student Interface)

In design, the one 0y

1
application becomes three
applications, each with it’s 0.1 o1 <<boundary>>
- = MainProfessorForm
own forms ...
~<<boundary>> <<boundary>> (from Professor Interface)
MaintainScheduleForm ReportCardForm
(from Student Interface) (from Student Interface) 1 1
<<boundary>> 0.1 0.1
ManggstrarForm <<boundary>> <<boundary>>
(from Registrar Interface) SelectCoursesForm SubmitGradesForm
(from Professor Interface)(from Professor Interface)
1 V1 .
0.* 0. 0.1
<<boundary>> <<boundary>> <<boundary>>
MaintainStudentForm

MaintainProfessorForm
(from Registrar Interface) (from Registrar Interface) | (1
2Q
JU

CloseRegistrationForm
rom Registrar Interface)
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5 = O
User Interface Layer

Professorinterface

(from User Interface)

N~

Registrarinterface Studentinterface
(from User Interface) (from User Interface)
," Registration Student Evaluation
/ (from Business Services) | / (from Business Services)
O P /!
/ Finance System . : :
; \ | (from Business Services / Business Services Layer
"I \\\ ,/I o - ‘
/ N Course Catalog
! N (from Business Obijects)
“o. - :J , )/ =
T~.4  University Artifacts <=7~ Business Objects Layer
(from Business Objects)
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_ Logical View Implementation View =
! -
Analysts/Designers End Ser g K Programmers
Structure Furictionality )

Software management

\

Use-Case View
’/EI
Ny 4
2 Process View Deployment View -/-

System integrators System engineering
Performance System topology
Scalability Delivery, installation
Throughput communication
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circle 25 - L circle 25
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E square 25 | . L square 2= ) i
:$ (square.cpp)[< % (square.obj) R-:\ ‘x\ E
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REMS: HEEEE

o Ji#2Process
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SEA5 . Process vs. Thread

User Address Space
User Address Space

Thread 2 routine2{}) warl Stack Pointer
stack war2 Prgrm. Counter

war3

Stack Pointer
Prgm. Counter
Registers

stack routinel warl ()
wvarZ ()

Thread 1 routinel {} warl

stack Prgrm. Counter
Registers

fext main ()
roiitinel ()
routineZ ()

data text ':::E:E:lelu
routine? {}
Process ID
User ID
Group ID
heap
data
heap
Unix Process Threads within Unix Process
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S245]:  Inter-process communication

® Unix M A% X #5649 142 18] 18 AALH) A :
v' Signalsfz 5

v’ Pipes (K% %) % sxV

v FIFOSf‘Ezﬂ‘j‘Eﬂié’J

v Message queuesiy ,é,h I‘A@J

v’ Semaphoresifi&

v Shared memory F A 4

® FZHH (HH &) thutAR R ERAHA :
v Socket@fé#ﬁ

v RPCZAZ A2 A

v RMI
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SEA. Process5 Thread?:

SHEXT EE

fork() pthread create()
Platform
real user Sys real user Sys
IBM 375 MHz 61.94 3.49 53.74 7.46 2.76 6.79
POWERS3
IBM 1.5 GHz 44.08 2.21 40.27 1.49 0.97 0.97
POWER4
INTEL 1.4 GHz 23.46 3.92 11.59 2.70 0.55 1.66
Xeon
INTEL 1.4 GHz 15.98 0.38 8.93 8.21 1.84 0.96
Itanium 2

Timings reflect 50,000 process/thread creations, were performed
with the time utility, and units are in seconds, no optimization

flags.
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B —

_ Logical View Implementation View =

EndAser
Analysts/Designers T C§ Programmers
Structure Software management
Use- Case View
g/g
N 4

2 Process View Deployment View -/-
System integrators System engineering
Performance System topology
Scalability Delivery, installation
Throughput communication

The Process View is an “architecturally significant” slice of the
processes/threads of the Design Model
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¥ % 7K Concurrency Requirement

oA FERZAT HZIES):
— RGBS A (L) AR

RGBT

= IR Zhevent—drivendgF2 E

R R AR
~IRBLPT X FF A FHATIEATH AR

R
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BEFE R

o AR AME ) T H L& REAE

—FFhActiveRr (AL

%2 (EXAE

o1& JF hR ! :

<<stereotype>> <<stereotype>>
ActlveCIassName ActlveCIassName %

o5
aHER (o
KRR

)

j_

\=

¥ ) Fe L ht
—#)#FComponents ( ZEHFE

7))

<<process>>EH <<Lthread>>
o F2 8] 4 X £ 7T LA BRI X A

<<stereotype>>
Component Name




LB SRR —RE

1 <<thread>>
1 CourseCache
<<process>> \ composition
CourseCatalogSystemAccess / P
a
dependency / 1
\// <<thread>>
1 OfferingCache
<<process>>
CourseRegistrationProcess
/‘l
L
<<process>>
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LB BEAREARE — A

<<thread>>
OfferingCache

~7
”
”
”
”
”
”
”
| e
— | <<process>> <<thread>>
| | |CourseCatalogSystemAccesy™ = ~ _ _ | CourseCache
S
/\
, dependency

2

<<process>>
CourseRegistrationProcess [¥(
A
<<process>>
StudentApplication
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AT IR 2

R RS AR

o LK

~-F R A AR

<<process>>
Process Name

<<thread>>
Thread Name

AL B K YL A £ A

<<process>>
Process Name

Class Name

MR T RANEES KX A

<<process>>
Process Name

~_|<<subsystem proxy>>
Subsystem Name

OR
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<<interface>>
Subsystem Interface Name




BEAE ) R R

;éiﬁi 8] X 2 S&I0 XAFFIR T UE 1] 49

<<process>>
Process Y — ClassB
1
/ 0.*
// g
supports
/ PP
/ 1
<<process>>
ProcessX ] ClassA
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K

URAE M 2

—

-

v

—
.

<<process>>

<<process>>

StudentApplication I

1

1

MainStudentForm
(from Registration)

0.1

<<boundary>>

RegisterForCoursesForm
(from Registration)

1 CourseRegistrationProcess I

1 ¢
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<<process>>

1 CourseCatalogSystemAccess

1

1

<<subsystem proxy>>

CourseCatalogSystem
(from CourseCatalogSystem)

1
1 ~<<control>> +courseCatalo
RegistrationController
(from Registration) 0.* 1

<<Interface>>

ICourseCatalogSystem
(from External System Interfaces)




O

e PRAEF MR (contd.)

3}

<<thread>> <<entity>>'
OfferingCache [ CourseOffering
1 0. * | (from University Artifacts)

1 /1
<<process>>

CourseCatalogSystemAccess

1 1
<<thread>> |1 0..* <<entity>>
CourseCache |[@ Course
(from University Artifacts)
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A AR Distribution Pattern

o X F(Client/fR%-%Server
—= B 3-tier
_FEZ P Fat Client
AR $-23Fat Server

R ARE P /R%HEDistributed
Client/Server

o7 x| 5% Peer—to—peer
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Chient/Server Architectures

(CIient A

L

A

Application

s A

Business Object

> Thinner client, thicker server

A 4

(Client B

[ Application ]

~\

mim — |DCOM ‘
[ADO/R]%ORBA] [Beans

Client C

-

[WWW Browser]

4

1]]0] Services \_
Business Object /
Engine [Web — \
\ / 4 Business | COM | |Beans Y | Server [ CGl ] [ASP ] [Java]
Object Server| MTS ETS |
— Business Object S— Business Object
— Services — Services
Business Object Business Object
Engine — Engine 4
\ — L = ) ) \ L J )

Database Server(s)
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Client/Server: 3-Tier

Architecture

Client B

[ Application ]

mim — |DCOM
e
G —/

Application Services

( Business ‘ COM \ Beans \
MTS

Object Server ETS |

. . — rBusiness Object‘
Business Services — Services
rBusiness Object‘
Engine
\ —_— L 9 y )

_ Database Server(s) — e
Data Services —

/3
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Chlient/Server: “Fat Client”

Architecture

(Client A , \
i : . Application
Application Services ‘ \ J
- Business Object
. . 0]11{1] Services
Business Services .
Business Object
Engine
\§ J
: Database Server(s) — B
Data Services =
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Client/Server: Web

A‘F@hﬂﬁﬁiﬂf

lWWW BrowserJ
IIIIIII =

[

] . . [\Neb HTML \
Application Services Server[ cGl ] [ASP ] [Java]
) ) E rBusiness Object‘
Business Services = .
(Business Object‘

| Engine | y
\

[ Database Server(s) — B

Data Services
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Peer-to-Peer Architecture

Application
Services

Business
Services

Data Services
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[ Application ]

DCOM
ADO/R] [:ORBA] [Beans]

il

COM Beans‘
MTS ETS J

Business Object
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