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Attributes of a Good Software 2

Product characteristics Description

Maintainability d Software should be written in such a way so that it can evolve to
meet the changing needs of customers. This is a critical attribute
because software change is an inevitable requirement of a
changing business environment.

Dependability and security :zz Software dependability includes a range of characteristics

including reliability, security, and safety. Dependable software
should not cause physical or economic damage in the event of
system failure. Malicious users should not be able to access or
damage the system.

Software should not make wasteful use of system resources such
as memory and processor cycles. Efficiency therefore includes
responsiveness, processing time, memory utilization, etc.

Software must be acceptable to the type of users for which it is
designed. This means that it must be understandable, usable, and
compatible with other systems that they use.
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“Our new sales information system seems okay, the invoices are correct,
the inventory records are correct, the discounts granted to our clients
exactly follow our very complicated discount policy, but our new sales
information system frequently fails, usually at least twice a day, each time
for twenty minutes or more. Yesterday it took an hour and half before we
could get back to work . . . . Imagine how embarrassing it is to store
managers . . . . Softbest, the software house that developed our comput-
erized sales system, claims no responsibility ... .”
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“Believe it or not, our software package ‘Blackboard’ for schoolteachers,
launched just three months ago, is already installed in 187 schools. The
development team just returned from a week in Hawaii, their vacation
bonus. But we have been suddenly receiving daily complaints from the
‘Blackboard’” maintenance team. They claim that the lack of failure-
detection features in the software, in addition to the poor programmer’s
manual, have caused them to invest more than the time estimated to deal
with bugs or adding minor software changes that were agreed as part of
purchasing contracts with clients.”

=p A Yunchional , also waintfanabiliFy

& CaS& C 27~

“The new version of our loan contract software is really accurate. We
have already processed 1200 customer requests, and checked each of the
output contracts. There were no errors. But we did face a severe unex-
pected problem — training a new staff member to use this software takes
about two weeks. This is a real problem in customers’ departments suf-
fering from high employee turngyer . . . . The project team says that as
they were not required to deal with training issues in time, an additional
two to three months of work will be required to solve the problem.”
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© other Cramples aboct aon/bunchiom| repirenents
Yrom Or Samer s\ides

Example _
The user must be able to purchase tickets ~ AA5J y’ unctional
The user must be able to access traffic information angs, bunctional

The system must be provided feedback in less than one
second @N$¢ pow Funckional, perReormance

The colors used in the interface should be consistent with
the company LOGO yon - ﬂ.mchoml , us:zloililj

System should be easy to use since users could be of
different ages pon-Punckiona), usab ity

Computer Science Dept, Birzeit University, Samer Zein (Ph.D)

+ Other nonfunctional requirements may
include:

using specific hardware platform for the

system, pon- Yune\iona|

security requirements, g Junckional

how the system should deal with failures
and faults, pon-Yunchional

and how to provide backward
compatibility with an old system that the
client is unwilling to retire. pon- Lunckima

Computer Science Dept, Birzeit University, Samer Zein (Ph.D)
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Inaccurate understanding of customer
needs

Inability to deal with changing

requirements
Modules that do not fit together

Software that are hard to
maintain/extend

Poor Quality
Testing....normally should cost 40%
Unacceptable performance

Technology change and team-member
change over time in long period
projects
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® Wkt is siccessSa) sobHhwate Projects 2

So what is a successful software project?

* Good software should:
*Deliver the required functionality

«Efficient: does not waste voluble
resources, response time

*Usable

*Dependable: reliable, secure, and safe.
*Maintainable
*Within budget and time
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D e e R

Causes:

Cost of delayed error detection

Relative
Cost To Fix
Error
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® Colhvare Lesehpment Process

Software Development Process

* A systematic approach for software development.
« It is a sequence of activities that leads to the production of

software.
6 Phases of the Software Development Life Cycle

r —* System Architect

+ UX/UI designer
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Generic Technical Terms

Notation: a graphical or textual set of rules for
representing a model (UML)

Method: a repeatable technique that specifies the steps
involved in solving a specific problem (Sorting
Algorithm)

Methodology: a collection of methods for solving a
specific set of problems.
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Software engineering in the 22st century faces three key
challenges:

Legacy systems
Old, valuable systems must be maintained and updated

Increasing Diversity and Heterogeneity

Having trustworthy software with faster
delivery of software (time-to-market)

I Computer Science Dept, Birzeit University, Samer Zein (Ph.D)

Systems are distributed and include
a mix of different hardware and software {
Dependability and Delivery ‘
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Software Processes: intro..2
+ When we talk about processes, it is not only about the activities
and their order.

+ [t 15 also about:

<>« Products: outcomes of each activity, example Software Architecture
Document

’>° Roles: programmer, designer, analyst, tester, team leader, etc.

7>' Pre and Post Conditions: example
> Software requirements must be ready before building software architecture.

> UML models must be designed and reviewed. @
: -Moha d Jadallah
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> Critical Systems: a very structured development process is required

> A Business System with rapidly changing requirements, a less formal,
flexible process is likely to be more effective
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Two Categories of Software Processes

All process activities are
planned in advance

Progress is measured again
this plan

Processes

Planning is incremental
Flexible
Cope with change

Birzeit University,
CS Dept, S Zein
(Ph.D)
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b How it work ?
Waterfall Model

Requirements }T

L,

Testing

‘ Vo=, O Y S ) Yry‘éés
STUDENTS-HUB.com @ ’;\;%U)gloaéléd;@y?l\ﬁéﬁa@ﬁadya&-aﬁah

e
b
@L
X
2
.
19¢
S¢


https://students-hub.com

MJM :V"”V.\J.,—:J )

[} W}S lJr/ﬁ Vw f{s& %’f bUSMCSS 57511'”‘5 ?\ busimcssJU)&
L4 /&7(,,;,,.-,,,,\4\5 ave net cear, mibe fault and H\e/e 15

a great Prs bk Fhat i will chonge (Gra <& =" )

o \o \O’{ll@%))\/ﬁ\cv\w(_; )ch J')>l e &

/L“/v
\,P_\J._L go.é)\tf’w& \oudge’r; 0’) PLgAT °fd

® ﬁﬂuamtajes ap waterial Hodle |

Advantages of Waterfall Model

* Developers and customers agree on what will be delivered early
in the development lifecycle. This makes planning and designing
more straighttorward.

* Progress is more easily measured, as the full scope of the work is
known in advance.

* Throughout the development effort, it's possible for various
members of the team fo be involved or fo confinue with other
work, depending on the active phase of the project

. cHs’romer presence is not strictly required after the requirements
phase

. The soﬁwore can be designed completely and more carefully,
d(:1]se UBOH a more complete understanding of all software
elivera
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Disadvantages of Waterfall Model

* One area which almost always falls short is the effectiveness
of requirements.

* Gathering and documenting requirements in a way that is meaningful
to a customer is often the most difficult part of software
development.

* Another potential drawback of pure Waterfall development is the
possibility that the customer will be dissatisfied with their delivered
software product

* And Testing of whole system that only happens at end of project

i
o a2z 22, U, va;wnm} 41355 L/Awafw/ I
DB, ft;uol;nﬂﬁj'@\,‘) ’ﬁl-éé = \/ g
00,9'0 o),.,s custome\\ /1y ZLP,J ’b’ \ YJ

qvb&ﬁ\&ﬁywr 4

G very dipe/njm
G high guality
® ?’{’"‘l Sys tem 00\/&10{)7”’/"} G o extremecritical

2 U@ SW*’C w..h,/{lqu 57§"gv/\/f0 highly eribical sysjrc;ms

Formal System Development
\ﬁhs ( wewueu\)zz ov\
f Cq\l K f" * An important variant of the waterfall model is formal
(: ‘. [ system development, where a mathematical model of
&A) >y | s‘u al \ NHIC“‘ 1 I1Ca 6 ! a system specification is created.
* This model is then refined, using mathematical
d 7‘/ Code )\ \; 2D ¢o ‘(e ] ev\era‘ e transformations that preserve its consistency, into
3 executable code
\_‘; ‘6\ w 4\” < 3 « Is particularly suited to the development of systems
o 'JJ 2 M \es/® > that have stringent safety, reliability, or security
requireme 5
w p ,J |
PQ(M\' ) | % )P h simplifies the production of a
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Incremental Development

* Incremental development is based on the idea of
+ A) developing an initial implementation,
* B) exposing this to user comment and

* C) evolving it through several versions until an adequate system has been
developed

* fundamental part of agile approaches

* Better than waterfall approach for most e-business, e-commerce, and
personal systems.

* Can be plan-driven, agile, or a mix of both!

! Jniversity, CS Dept, Samer Zein (Ph.D)
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Incremental Development Model

Concurrent
Activities

i ot Initial
‘ Speification ' rre
Outline Intermgdiate
Description ( Developmem) Versions
‘ Validation , E—— Final
Version

Birzeit University, CS Dept, Samer Zein (Ph.D)

( ng is sPrm*)

£ \as| o (o= B H
2> : " — Initial 2P\ sl
: Speification ,cf Versi ‘
Repivrneats \ " &7 N2 _— v U L
‘ spr-m JJ,a, éw(,

Versions

NP 1 5
dﬂ = A2 Intermediate ] 8‘,
’Gevelopment> |

. ) ‘y\:fg:ﬁv_
%"ﬂ : 32)“‘#,‘4_,' LN Y,

" o Final \' $ 5
Validation R S At AN I
A’ U P 2 P-4y
Jlev 3
_7 )

.,(, ‘ ”;“
STUDENTS-HUB.com @ Uploaded By: Mohammad\?adallah


https://students-hub.com

Praks 31 L T\ ERTE Y 200 5 1) 50 @)

Early iterations are farther from the "true
path* of the system. Via feedback and
adaptation, the system converges towards
the most appropriate requirements and
design.

In late iterations, a significant change in
requirements is rare, but can occur. Such
late changes may give an organization a
competitive business advantage.
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* Benefits of incremental development Reqi ~
ruermeds)| o ) \"
+ The cost of accommodating changing customer requirements is 7 kb D
reduced. 2L 2‘/,1 -y j \ }...L
* Itis easier to get customer feedback on the development work that has g P-TY ‘ Cothmer
been done. - mer ! & q))'
* More rapid delivery and deployment of useful software to the customer
is possible ()I 45 C'“‘}”"")\ ‘s ) o | fg'

* Better fit for short time-to-market W
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* Problems with incremental development

» jww % Mawytg)\ G

* The process is not visible. Managers need regular deliverables to g’""' < \V %
measure progress. ) 5\4-5‘ a—LC NL«J b )

* System structure tends to degrade as new increments are added.

* Additional unplanned iterations may be needed. &2’ s »l ey

+» Customer may not have the Tequired free time to be involved. E:C‘ ’Z
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D Process of scrum Prame work

Presto: The Scrum Framework!
et \ | | | Ty

Dally Scrum Meeting
+ Done since last megfing
+ Plan for today
* Obstacles? 24 hours

Sprint Planning Meeting

* Review Product Backlog Lacklog tasks 2 weeks "print Review Meeting

. Esllma}e Sprint Backlog expanded EBemo features to all

+ Commit to 2 weeks of work by team , ‘, etrospective on the Sprint
N AT

Product Backlog! | ] ]
Prioritized Featur, Potentially Shippable
desired by Custor’ r Sprint Backlog Product Increment

Features assigned to Sprint

f—r Estimated by team
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Types of Reuse-Oriented Software
Engineering

There are three types of software component that may be used in a reuse-oriented
process:

1. Web services that are developed according to service standards and which are
available for remote invocation.

2. Collections of objects that are developed as a package to be integrated with a
component framework such as .NET or J2EE.

. Stand-alone software systems that are configured for use in a particular
environment.
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Spiral Model of Bohem

* A risk-driven software process framework
* Each loop in the spiral represents a phase of the software process.

* Thus, the innermost loop might be concerned with system feasibility,
the next loop with requirements definition, the next loop with system
design, and so on.

« includes explicit risk management activities
+ to reduce these risks.

Ed

MO Py
/Lé ), )4/

sk analesiyz \E ol

J"-'/ NsKksd\ 5,0 e+

Determine Objectives,
Alternati ind

Constraints

REVIEW

2 Simulations, Models, Benchmarks

Requirements Plan

Life-Cycle Plan Concept of
Operation

W ar= L § 2]

Requirement
Validation

Integration
and Test Plan

Plan Next Phase
Develop, Verify

Next-Level Product

e )S\A‘)Pf.h‘rwoazojybi' o) o2 \E 2 G2 K
cw\»)\w)_AJ e \o O\ §° \?(Lm

/ 7/ - s . -
U\ ks 6 WW Al by, 50 )’pl',,m 03D \o &5\, &
Y oL oWy @ b g @

STUDENTS-HUB.com @ Uploaded By: Mohammad Jadallah


https://students-hub.com

@ gme SH:JJ aLalA QA\'NN& Pro¢,¢4s

software Engineering COMP433
Tutorial -3- Software Process Models

1 Which software process model (or models) you would apply for the
following scenarios Justify your Answer
a) To develop a secure ATM sub-system to integrate with an existing banking
system. The developed ATM sub-system will be deployed across a 1000

qun => ATM machines. It should have an availability rate of 99%, accurate. It should

4 ‘FO/M

4

also have a 99 9% accuracy money notes counting dispenser, an?,lhroo-level
secunty that requires a card, a pin code and a biometric code. W [

To develop a mobile app to teach children ages 7-10 the basics of Arabic

b)
w ‘ P l, language The app teaches the basics of Arabic grammar and basic words
1 ?

through well-defined set of exercises. The features of the app are well

. defined, clear, and understood by the development team. However, the app
because Rey is clear

+Pro|'o\'~l(&
Pyile =>

should be designed carefully to be suitable to children users./4/ F

¢) To develop university student management/registration system that can
support 75000 students, and up-to 15000 concurrent students’ access, would
not need more than 1 hour (studet%lluser) training and need to be delivered in
2 years for operational use. \CS &€

To develop a mobile app, that monitors health indicators (e.g. blood pressure,
sugar level, pulse) of patients, by collecting readings through special medical

by an external medical decision system, which your system must be

d)
WQkf E" u => sensors, and then provides medical advice based on the collected readings

connected to it.

To develop a word processing application, that uses existing print, graphic,—

e)
&'456'1 ? font styles. spelling check, and grammar check components. The application

=

must be designed to be used by people with dyslexic/learning difficulties. (% < Se

2. If you were a project manger responsible to develop a system for a product-line
ordering system for a manufacturer of car parts. The system, should allow telephone
and online ordering of car parts, and has a dedicated team to process the orders.
The system should keep inventory of existing stock and be accessed by the
manufacturer's product-line to manufacture parts according to sales. The users of the
system are online users, who should register an account online and store users’
information including their credit card details to enable them ordering online within a
secure login sub-system. To enable users order online, the system will be required to
connect to the respective credit card bank to authorize payment. Other system users
also include salesmen who can place orders through telephone calls, and process
payment through the system, and inventory users who manage availability of car
parts and system administrators who manage the system database. The system
should allow 10 concurrent salesmen and 10 inventory men to use the system.

How would you project manage the above scenario?- particularly which software

process model (or models) would you apply and use? If you are applying more than
one model, indicate for what parts/components of the project and at what stage of its

development life cycle. 3
e The whole S\/s‘cm (s a)ilcﬂ’ Pr-}o}\lf"/‘l"‘}
the Payment pact s waker | + formel
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Process Activities: Software Specifications

* Software specification or requirements engineering is
the process of understanding and defining:
» what services are required from the system \‘PJ‘."’Q" PAVP]]

« and identifying the constraints on the system’s operation
and development ~ dm—= iq‘m =

AoA

* Requirements are usually presented at two levels of
detail.

* End-users and customers need a high-level statement of the
requirements;

* system developers need a more detailed system

I specification. (Sysl-cm Rc")‘hpu‘ a’\b/

niversity, CS Dept, Samer Zein (Ph.D)
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Process Activities: Software Specifications,
2
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Process Activities: Software Design &
Implementation

* A software design is a description of:

* the structure of the software to be implemented,
« the data models and structures used by the system,
« the interfaces between system components

+ and, sometimes, the algorithms used.

* Creating detailed designs for critical systems.

* Generating code from designs and diagrams
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Process Activities: Validation
* infended to show that a system both conforms

to its specification and that it meets the
expectations of the system customer.

» Program testing, where the system is executed

using simulated test dataq, is the principal

validation technique.
» Alpha Testing VS Beta Testing

.
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Birzeit University, CS Dept, Samer Zein (Ph.D)
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