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Principles and Views

of Detailed Design



Principles of system architecture design

1

Abstraction

2

Information
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Abstraction

Extract the same parts from different things

Customers

Give levels to analyze them

Product line (or product family) highest abstraction level

System or product

Subsystems/Modules

Packages

Classes/Objects

Methods lowest level

Source code

Abstraction is one of
the fundamental
ways that we as
humans cope with
complexity.”
——Grady Booch

Grady Booch
IBM Fellow




Information hiding and localization

Information Hiding

PRIVATE ¢

28 PUBLIC
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public
class B ISUbC]ﬂSS class C Members

versus
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’- default members
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Modules should be
specified and designed so
that information contained
within a module is
inaccessible to other
modules that have no need
for such information.




Modularity

Divide and Conquer

‘ ‘ Software architecture is divided
into components called modules.




Refinement

A process of elaboration
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‘ ‘ A hierarchy is developed by decomposing a macroscopic
statement of function in a step-wise fashion until
programming language statements are reached.

‘ ‘ In each step, one or several instructions of a given program
are decomposed into more detailed instructions.

‘ ‘ Abstraction and Refinement are complementary concepts.
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Pseudo-code

BSF

First In First Out

FIFO

Algorithm Breadth-First Search (BFS)

Require: Initial node v, graph/tree G(V; E), queue Q

1: return An ordering on how nodes are visited

2: Enqueue v into queue Q;

3: visitOrder = 0;

4: while Q not empty do

5. node =dequeue from Q;

6: if node not visited then

7: visitOrder = visitOrder +1;

8 Mark node as visited with order visitOrder;
//or print node

9: Enqueue all neighbors/children of node into Q;
10: endif
11: end while



Complexity of the Algorithms 1

Time Complexity

o 1 sum = n*(n+1)/2; //EfRIE#Eo(1) 1 for(int i = @; i < nj i++){ 1 int i =1, n= 100;
2 for(int j =8; j < n; j+){ 2 while(i < n){
1 for(int i = @; i < nj i+){ e 3 printf("%d ",i); a 3 i=1ix*2;
2 printf("%d ",i); a 1 !
0 B 5 } 5 [/EBATIREDIx. 22x = n Elx = log2n
4 //HEEZRE(n) 6 //EEAIE#REO(n 2) 6 //EfAIE#E0(log2n)

‘ ‘ Time complexity is a concept in computer science that
deals with the quantification of the amount of time
taken by a set of code or algorithm to process or run as
a function of the amount of input. In other words, time
complexity is essentially efficiency, or how long a
program function takes to process a given input.




Complexity of the Algorithms 2

Space Complexity

‘ ‘ The space complexity of
Relevant to Time Complexity: S(n)=0(f(n)) a recursive program: O(n)

Including:
- Initialized data
— Algorithm data
- Some additional data

‘ ‘ Space complexity is a straightforward way for professionals
to look at the footprint of an algorithm. For instance,
engineers may add up memory to store program
instructions, memory for variable values, and other types
of central or auxiliary memory to get a total number of all
of the memory that the program uses with a given number
of inputs.



Documenting Software Architecture: Architecture Views

Architecture Views

Module/Subsystem Component and Connector Allocation
Views Views Views




Module/Subsystem Views

Decomposition View
» Top-down refinement (e.g., simple “block diagram”)

Dependency View
« How parts relate to one another

Layered View
» Special case of dependency view

Class View
« “domain model” in OOA and “class diagram” in OOD

Class Diagram

Animal

+age: Int
+gender: 5tring

+isMammal ()
+mate()

_— 1

Duck

+reakColr: String = “yellow”

Fish

Zebra

+swim()
+quackl)

-sizelnFt: Int
-canEat: Boolean

+is_wild: Boolean

-swimf)

+run()




Component and Connector Views

Process View
« Defined sequence of activities?

System represented as a series of communicating processes

Concurrency View
Shared Data View

Client/Server View
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Allocation Views

Deployment View

« Software-to-hardware assignment

Implementation View

 File/folder structure — “package diagram”

Work Assignment View

« Work distribution within the development team

Client Devices

StudentPhone

Servers

E MobilePhone
|

% LandPhone

StudentComputer

VolceServer

% PCPhone

AdminComputer

% WebBroweer [

TCP/1IP

Database

DatabaseServer

TCPIP
VoIP
WebServer
{E“g Apache httpd
% VoiceXML
|| Zow

e-Learning Conterit

TCP/1IP

L

wFilex

<Resource descriptor file>

O

«Folders
MagicDraw
=]
| «Folders
plugins T
T wFolders
customPlugin
¥ «Files [
plugin.xmil
I aFiles ™
L | «Foiders customPlugin.jar
data |
aFolders
resourcemanager

% MySQL

UML A UML deployment diagram for
a Speech-Enabled e-Learning System
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Documents

EESA S

SYS_ADMIN_MESSAGE:

(EESJIb S

L S BB

SYS_ADMIN_MESSAGE_PK: MESSAGE_ID(Cluster Index)-

Bk (AK)- |-

INDEX NAME.

FAAr.

JiI -

SYS_ADMIN_MESSAGE

MESSAGE_FROM:

FK: ADMIN_INFO(ADMIN_ID)-

FK1.

SYS_ADMIN_MESSAGE MESSAGE_TO. |FK: ADMIN_INFO(ADMIN_ID).
FK2.

J¥ 4 P TR FELBEW). %EIEA: | KEE-| Null, Default
01.MESSAGE_ID. A& e Number. |- Xo |-
02.MESSAGE_NAME. B 5 bl Char. 200.| X .
03.MESSAGE_INFO. H 5 N Text. . . .
04.MESSAGE_TO. W5 A B i Number: . X .
05:READ_FLAG. WAEEESS Number- . Xo 0.
06.|STATE. K- Number. . X 0.
06.|CREATE_USER_ID- lf YN TR Number: . X 1.
07./CREATE_DATE. 1 H 1. Date. . Xo |-
08.UPDATE_DATE. 5 H . Date. . Xo |-

O_J—.EHI%_'E l_aﬂﬂ”ﬁ%s 25‘31er€%”@0 o




Data base design 3

Scripts

| Creation_(WIK)SystemFoundation.sq - {8528
SA%(F) H&EE((E) BEU(0) EZEE(V) FEIH)

/
/% */
/% EHEHI Created By Dr. Ting Wang =*/

/% LSB (R) M2 BT 1
VE:

Copyrights (C)2007-05-03 =/
Last Update 2015-11-05 =/

HFR E=nim 1 it Fh
ET Creation_(WIK)SystemFoundation.sql 2016/4/28 16:33 SQL Text File B8 KB
¥ Drop_(WIK)SystemFoundation.sq| 2016/4/28 9:34 SQL Text File 2 KB
ET Initialization_(WIK).sql 2016/6/19 23:10 SQL Text File 2 KB
Table(WIK).doc 2020/3/8 21:55 Microsoft Word ... 333 KB
| Drop_(WIK)SystemFoundation.sql - {2284 - O X
THF) B ES0) BBV FEEIH)
/ /
e */
/% FAEbIAF DROPd By Dr. Ting Wang =/
/% LSB(R) M AL T 45 Copyrights (C)2007-05-03 =/
;* Last Update  2015-11-05 *//{
/ /
/& Intelligent Data Framework — Creation #/ —
e TR Rl Fe 2 ®/ | Initialization_(WIK).sql - i5==
;* System Foundation Database (SFD) *; SHHE) EEE Q) FEV) EEH)
/
/* */
DROP TABLE WIK WIKI /* EE Created By Yongkang. Xiao #/
DROP TABLE WIK EXAMINE WIKI /% IDFIE BT AT Copyrights (C)2015-12-16 =/
DROP TABLE WIK_HISTORY WIKI j* Last Update 2015-12-16 *;

DROP TABLE WIK_LABEL

DROP TABLE WIK_WIKI_LABEL_LINK
DROP TABLE WIK_EXAMINE_LABEL_LINK
DROP TABLE WIK_HISTORY_LABEL_LINK
DROP TABLE WIK_WIKI_EXAMINE_INFO
DROP TABLE WIK_WIKI_PRAISE

DROP TABLE WIK_IMAGE

DROP TABLE WIK BASIC_INFO

DROP TABLE WIK_EXAMINE_ BASIC_INFO
DROP TABLE WIK_HISTORY_ BASIC_INFO
DROP TABLE WIK CONTROL

Windows (C 28 2047, 55 100%

/ /
/ /
/*® Intelligent Data Framework — Creation */
/% R A R */
;* System Foundation Database (SFD) *;

{EREATE TABLE WIK_WIKI

WIKI_ID INT IDENTITY (1, 1)
WIKI_TITLE VARCHAR (255)

DEFINITION VARCHAR (max)

BROWSE_NUMBER INT DEFAULT 0

LIKE_ID INT DEFAULT 0
CREATE_USER_ID INT DEFAULT 1
CREATE_DATE DATETIME DEFAULT GETDATE()
UPDATE_DATE DATETIME DEFAULT GETDATE()

{EREATE TABLE WIK_EXAMINE_WIKI

EXAMINE_WIKI_ID INT IDENTITY (1, 1)
WIKI_TITLE VARCHAR (255)

DEFINITION VARCHAR (max)

BROWSE_NUMBER INT DEFAULT 0

STATE INT DEFAULT 0

CREATE_USER_ID INT DEFAULT 1
CREATE_DATE DATETIME DEFAULT GETDATE ()
UPDATE_DATE DATETIME DEFAULT GETDATE ()

Windows (CRLF)

PRIMARY KEY CLUSTERED,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,

PRIMARY KEY CLUSTERED,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,

|17, |17 100%

INSERT INTO WIK_WIKI (WIKI_TITLE, DEFINITION) VALUES ( sK/F, 7 AKZFJE—Fh Al fi fd e 2w sl sh )
INSERT INTO WIK_EXAMINE_WIKI (WIKI_TITLE,DEFINITION) VALUES ( PGJI’, " P A& —PhmidE A )

INSERT INTO WIK_HISTORY WIKI (WIKI_TITLE,DEFINITION) VALUES (" JuJjil’,’ pUJTLA7 €0 iy prhieft’)
INSERT INTO WIK_LABEL (LABEL_TITLE) VALUES ( %tfa’)
INSERT INTO WIK_WIKI_LABEL_LINK (LABEL_ID, WIKI_ID) VALUES (1, 1)

INSERT INTO WIK WIKI EXAMINE INFO (WIKI ID, MODIFY REASON, ADMIN ID, AGREE, OPINION, WIKI TITLE) VALUES (1,  fE/EfR&Eesid, 1,1, Bl
INSERT INTO WIK_WIKI_PRAISE (UP_DOWN, WIKI_ID) VALUES (1,1)

INSERT INTO WIK IMAGE (WIKI_ID, IMAGE URL) VALUES (1,” /main/images/ico/member. gif’)
INSERT INTO WIK_CONTROL (WIK_CONTROL) VALUES (0)

Windows (CRLF)

F117, 817 100%
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