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Software engineering

Software Crisis

= The First NATO Software Engineering
Conference in 1968, Germany.

= How to cope with the difficulty of
writing useful and efficient computer
programs in the required time.




Difficulties in Software Development

unmanageable
and code
difficult to
maintain

never delivered

did not meet
requirements

over-budget




Software engineering is the application of engineering to the design, development,
implementation, testing and maintenance of software in a systematic method.

—Wikipedia
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Basic Elements in Software Engineering

‘ ‘ Development Stages

‘ ‘Professional Expert Participation

‘ ‘ Management Pipeline

@ a ‘ ‘Cooperative Team Work

‘ ‘ Demands Changing



The Process of Software Development

Programming Paradigm (1)

Structured Programming (1)

Control Structure

1. Sequence

2. Selection: /f.then..else..endif switch

3. lteration:  while repeat, for, do...until
¥
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The Process of Software Development

Programming Paradigm (1)

Structured Programming (2)

‘ ‘ Subroutines for reuse

main()
e TUNCt1Q)
Call functi
""""""""""""" i Tunct2()
Call funct2
ret

‘u o




The Process of Software Development

Programming Paradigm (2) i
= L
3 name =""
. . . 4 password ="'
Object Oriented Programming
6 H def  init_  (self, name, password):
. 7 self. name = name
= ObJeCt : i se:!.f._ll:nasswr:'nrd T password
print ('Name: %s' %self. name)
10
[ Class 11 = def get_wvalidation(self, password):
12 if password=—'"=si=u':
. 13 return 1
s Attribute 1
15 ~ return 0
16
| MethOd 17 [Helass Stﬁdent(Customer):
18
s name ="'
20 password ='"'
21 studentID = "'
22
23 = def  init_ (=self, name, password, studentID):
24 Customer. init (self, name, password)
Th ree |mpo rtant Features s | self.studentID = studentID
26
. 27 H def print_studentID(self):
| | Enca psu Iatlo n 28 - return self.studentID
29
M 30 [ def get validation(self, password):
[ ] Inherlta nce 31 if Easswom='snis;'|:
32 . return 'Passed’
N 33 else:
s Polymorphism H T retarm ratica:
35 B B
36 Thomas = Customer ('Thomas Edison', 'sisu')
37 print('Thomas.get_validation() ="', Thomas.get_ validation('sisu'))
38 Albert = Student('Xlkert Einstein', 'sisu', '20160001")
e print('Rlbert.print_studentID() ="', Albert.print_studentID())
40 print('Rlbert.get_validation() ="', Albert.get_validation('sisu'))
41

an example of OOP in python




Waterfall model

W

System Analysis
Requirement Analyzer

h. N

Structure Design
Structure Designer

h. N

Coding
Programmer

h. N

Testing
Quality Assurance Engineer

.

Release
Project Manager




V-model

Project Manager
(Requirement Analyzer)

System Analysis [GEEEEEEEEET LT et PPt

Structure Designer
Quality Assurance Engineer

Structure Design  [alalabalaellbleb bt Testing

Programmer



System System

requirements release
V-Model
System System
design integration

‘ ‘ An example integrated by
software and hardware

Circuit board layout

SIEMENS

REF: https://blogs.sw.siemens.com/simcenter/Reimagining-automotive-software-engineering-process/



Agile software development

THE WATERFALL PROCESS THE AGILE PROCESS

\

'This project has got so big, It's so much better delivering this
I'm not sure I'll be able to deliver it!’ project in bite-sized sections’




Agile software development

CONTINUOUS VISIBILITY

Integrate Integrate ¥
& Test & Test

Clients

Integrate
& Test Developers Users

START

Initiate
Project

AGILE

DEVELOPMENT

RELEASE TO
MARKET

Define

Requirements =




Difference between waterfall model and agile software development
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ILLUSTRATED BY SEGUE TECHNOLOGIES




Influence from Al

Al-aided software engineering

Automatic analysis Code analysis
Requirement Code mistakes

Feasibilities Automatic coding

Automatic Diagnhose Security Assurance
Error diagnose White box attack

Exception diagnose Black box attack

03

06

Automatic testing
Pressure testing
Functional testing
Random testing

Others

Recovery
Backup



Influence from Al

Three key elements of Al Products
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Requirements of Al product

Good

Core

Business

Technologies Model




Conclusion

‘ ‘ In the Al era: product manager must have
n Strong ability in self-study,
n good knowledge in technologies,
n sensitivity to numbers,
m goal-driven thinking,

roduct __

_ growbh development sconcmc

and : LU Y =0 Shess”
take part in the product development. ‘ ' -"colilmepﬁ =

‘ ‘ Product manager should select
a proper development process
according to the project.
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