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« System Structure Design
 Testing

* Project Progress Management
* Team Management
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links from the world to the systems

System Structure Design




System Structure Design
A Review: Water Fall Model

System Analysis
Customer Demand Analyzer
Structure Design
Structure Designher

Coding
Programmer
Testing
Quality Assurance Engineer

Release
Project Manager
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System Structure Design

Two Sub-stages:
1. Overall Design

General Design

2. Detailed Design
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System Structure Design
Why Overall Design?

Idealized and actual failure

‘ .
curves for software ‘ Increased failure
rate due to side

effects

Failure rate

Actual curve

|dealized curve

IV&“‘@-‘é}? Time .




System Structure Design

Cost Change

{ 60-100x

How .o Cost DownM

Cost to chan

Development After release
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System Structure Design

Overall Design

* Overall Design aims to propose an optimal
project plan for software products, which can
reduce the cost and enhance the quality.
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System Structure Design

Overall Design
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System Structure Design

Steps to Overall Design
1. To list all potential plans for the system’
2. To select some feasible plans

3. To select the optimal one
4. To define the functional components

™~

Component Tree
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System Structure Design

Business Flow
Review:
UML.: Activity Diagram

Other Corresponding Diagrams in Visio:

x
{22 Microsoft Corporation
HIRESR, W . AsirEs . PSR, WEmEENML. UNiRES
B SN o HBEANBE, d i, aiten, EEnALRERESNE,
% 6 Sigma #0 AR, > IR TEHEI3H) 1SO 9000 MR,
/\/\’
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System Structure Design

Component Tree

Transcript System
User Transcript
Management Management

=N
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System Structure Design

Detailed Design

Detailed Design aims to divide each function to

different subsystems, and decide the
corresponding algorithms for each function.
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System Structure Design

Steps to Detailed Design

1. To design the system ——sinterface, Use Case, Data Flow, Sequence
To design the data baseS — . &g piagram, Database Doc
To make the testing plan ——  testpian poc

To write the progress reports

Review

ok W
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System Structure Design
Interface and Prototype Design

Axure RP Pro is a wireframing, rapid prototyping, documentation and
specification software tool aimed at web and desktop applications.

» References
https://www.axure.com/
https://www.axure.com.cn/

 Download
https://www.axure.com/download

AXUrerP
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System Structure Design

Review: Use Case Diagram

LOGIN

Teacher
e
7ﬁ

Student Administrator
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System Structure Design

Review: Sequence Diagram

Customer TextBox SubmitButton | | Database MessageBox
| | I I I
| Input | | | |

1 Click | | |
| 2 Send l l
| : 3 Check |
| | N
| I |
: : Return I
: | :
! Retprn |
| | |
| | |
| | |
| | |

A
u
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System Structure Design

Data Flow for Algorithms

L 3

F—— stale:‘ueni condition ‘w condition
y n

statement statement
statermnent statement statement

slaternent | statement

- t I staternent
statemen
statement ? Y P
{ e ammamaan "E‘ .......... -

main()

R e u S e . funct1()

Il functi
........................ R funct2()

Call funct2
ret

ret
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System Structure Design
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* Review: BSF gyeue

System Structure Design
Pseudo-code for Algorithm Description

First In First Out
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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



System Structure Design

Review: ER Diagram

1 Writes n

Author

Has a

i Xk P
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Database Document
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System Structure Design

EESAS

SYS_ADMIN_MESSAGE:

P51
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16 (PK)-

SYS_ADMIN_MESSAGE_PK: MESSAGE_ID(Cluster Index)-
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INDEX NAME.

FAE

JH k.
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SYS_ADMIN_MESSAGE MESSAGE_TO. |FK: ADMIN_INFO(ADMIN_ID).
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e PSR- L VA A BEUES. | KJE.| NulliDefault|
01.MESSAGE_ID. o - Number. |- X |-
02.|MESSAGE_NAME. & b Char. 200.| X .
03.|MESSAGE_INFO. B N2 Text. . . .
04.MESSAGE_TO. U5 A s Number. . Xo .
05:|READ_FLAG. CLi bRl Number- ; X. 0-
06.|STATE. R Number . Xo 0.
06.|CREATE_USER_ID- B AR Number- . Xo 1.
07.|CREATE_DATE. i H . Date. g Xo |
08.|UPDATE_DATE. ST H - Date. . Xo |-

[iE:

] CiEbril: 0-RiE, 1-Ci, 2 Gl 3 AMEMmER. .
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System Structure Design

Principles:

1. Abstraction
2. Information Hiding and Localization

3. Modularity
4. Refinement
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System Structure Design

Abstraction

1. Extract the same parts from different things

Customers

2. Give levels to analyze them
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Grady Booch
IBM Fellow

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



System Structure Design

Information Hiding and Localization

* 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.
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System Structure Design

Modularity
1. Divide and Conquer

2. Software architecture is divided into components called
modules.

* Low Coupling, High Cohesion
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System Structure Design

Refinement

|t is the process of elaboration. 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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Complexity of the Algorithms

e Time Complexity

1 sum = n*(n+1)/2; / /BRI EZ&Eo(1)
1 for(int 1 =8; i < nj i++){

2 printf("%d ",i);

3}

4 //EfREZHEO0(n)

1 for(int 1 = 0; 1 < n; 1++){

2 for(int j =8; j < n; j++){
3 printf("%d ",1);
4 }

5 }

6 //EREIEZEE0(n"2)
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System Structure Design

VN

B e —irpmsppiis ._':'_.'__....'_%';;:
o #F———— A =25

0O 10 20 30 40 50 60 70 30 90 100
1 int i =1, n = 100;

2 while(i < n){

3 i=1%2;

4}

5 //BHATIREDx. 2% = n Bix = log2n
6 //EHEEZE0(log2n)



System Structure Design

« Space Complexity

— Relevant to Time Complexity

— Including:
* Initialized data
 Algorithm data
» Some additional data

La10)2 09
NG==/  SHANGHAIINTERNATIONAL STUDHES UNIVERSITY



IV@H 9231 f

software quality assurance

Testing




Testing

A Review: Water Fall Model
Customer Demand Analyzer
Structure Designher

Coding
Programmer
Testing
Quality Assurance Engineer

Release
Project Manager
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Testing

Testing Preparation Stages

Testing PIan Testmg Case
Writing Setting
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Testing Plan

Testing Case is a specification of the inputs, execution conditions, testing
procedure, and expected results that define a single test to be executed to
achieve a particular software testing objective, such as to exercise a

particular program path or to verify compliance with a specific requirement.
e Automatic Testing Tools

— Web: selenium, QTP

— Function: loadrunner, jmeter
— Interface: SoapUl, postman
— Cellphone: robotium, appium
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Testing Types and Stages:
1.  White Box: Programmer =
2. Black Box: Programmer and Testing Engineer (same group)

3. Integration Testing: Programmer and Testing Engineer
(different groups)

Regression Testing: Programmer and Testing Engineer
Release Testing: Testing Engineer (all groups)
Disaster Recovery Testing : Testing Engineer
Alpha Testing: Testing Engineer (all groups)
Beta Testing: User :

|
sade)s 3uipo) 3uidojana(

- Testing Stages

© N O OBk
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Testing Report
— Introduction
— Testing Results
— Results Analysis
— Conclusions
— Cost and Consumption
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finish your project before the deadline

Project Progress Management




Project Progress Management

When you want to start a new project,
you should know:

1. When is the deadline;

How many people you have;

How many components in this projects;
Which components can be done in parallel;
Risks.

ok~ W
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Project Progress Management

How to do:
« To give out the schedule start from the deadline
« To know the advantages of your team members
« To divide the system into components

» To avoid the risks
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Project Progress Management

1 Time estimates
Iag ral I lS Activity | Predecessor Expected time (75
Opt. (O) Normal (M) | Pess. (P

a — 2 4 6 4.00

 Gantt chart b - s s

c a 4 5 7 517

d a 4 6 10 6.33

e b c 4 5 7 517

f d 3 4 8 450

g e 3 5 8 517

I |Tazk Mame |Predecessors Duration 1ul 23,08 ul 30,08 Aug 6. 06 Aug 13,06

s[M[T[w[T[F[s|[s[m[T[w[T[F[s[s[m[T]w[T[F[s|s[m]T[w]T[F[s
1 Start 0 days
2 a 1 4 days
3 b 1 5,33 days
4 c 2 517 days
> d 2 5.33 days
6 e 3.4 517 days
7 |f 3 45 days
a g & 517 days
9 | Finizh 78 0 days

G2 Likd1@2 2y
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Project Progress Management

Milestone
Available
11/2020
9/2020
Coding 5/2019
Design 02/2019
Specification 11/2018

08/2018
Libs@i2 5 g



Project Progress Management

Critical Path

A= ’j/ H=6
U i

‘) G=5¥?J§

Note: Assume all duratlc-ns are in days.

Path 1: A-D-H-J Length = 1+4+6+3 = 14 days
Path 2: B-E-H-J Length = 2+5+6+3 = 16 days
Path 3: B-F-J Length = 2+4+3 = 9 days

Path 4: C-G-I-J Length = 3+6+2+3 = 14 days

Since the critical path is the longest path through the network diagram, Path 2,
Li&1-@2 5.9 B-E-H-J, is the critical path for Project X.
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Project Progress Management

Resource Consumption
— Human

— Time ‘ a
— Equipment RISkS

— Investment
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Project Progress Management

One More Important Risks:
— Demand Changing

Demand Confirm is very very very important!

Revision Control
e CVS
« SVN
e Git
« VSS
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Project Progress Management

Report:
- B HF & X
- AR HEEAR
-EA A% B4R E
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a group working method

Team Management




Team Management

Team Member T Project Manager

Customer System Analyzer

- System Designer

Database Administrator

— your GFOUp ) Programmer

— Vender Testing Engineer
5 i Sales

— Froviaer

La10)2 09
\‘.’/ SHANGHAT INTERNATIONAL STUDKES UNIVERSITY



Team Management

How to run a team ?
— Culture
— Rules
— Good administrative director
— Motivation
— Promotion
— Backup important roles
— Good management of documents and codes
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Team Management

eI

FE—TENNBZIE, MBEEEAER, NBA—ERREL AR HibY
HAS, Hhf—MEit AGBETEE—ESE, FIUCBAENBHET(E, B
&, XTI ARRARRRERAESTXNNE, FABIIM—IMNEFEMMIE
ZIBPTAE, tABEREZXINMIZ, XEEATIEEZIE, (RMIZANEMH:

W 0 BB A EMASRE TR, FERAHNREs, BEEKHFTE
i, Bk mp B AN
D) B ABEIFXATE, FhiSn R
O REER, MR H R T fE
D) EIE A EF R AT, (B2 Tk it o S e Rt o B B B T4
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Team Management

Ways to Influence that Help and Hurt Projects

— Projects are more likely to succeed when project managers influence with
« expertise
» work challenge

— Projects are more likely to fail when project managers rely too heavily on
 authority
* money
* penalty
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Team Management

Suggestions for Improving Project
Communications

— Manage conflicts effectively

— Develop better communication skills

— Run effective meetings

— Use templates for project communications

Email is always the best!

La10)2 09
v SHANGHAT INTERNATIONAL STUIHES UNIVERMTY



Iv@ﬂ @31 f

References




References

Books > Computers & Technology > Programming

Software Engineering: A Practitioner's Approach st Edition

by Roger S. Pressman ~ (Author), Bruce Maxim (Author)
WirWryri7 v 23 customer reviews

Hardcover  Paperback  Other Sellers

Software Engineering $30.38 - $100.88 $43.48 See all 5 versions
A PRACTITIONER'S APPROACH
Rent
* Buy new
In Stock.

Sold by TEXTBookAMAZING and Fulfilled by Amazon.

This item ships to China. Learn more

Roger S
PRESSMAN

Bruce R
MAXIM

ISBN-13: 978-0078022128
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Homework




Homework

Finish the following Documents for your project:
— YiRE TR
— FIE TP
- mMBF % it
— Mt X
— FIRZEK 1B (Optional)
— R FF % % = (Optional)
Additional Score will be added for optional documents.
Deadline: May 15%.
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Thank You

http://www.wangting.ac.cn



