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By stages of software 
development life cycle:

1. Software planning / requirement analysis (Tasks 1, 2,
 3, 4).

2. Software design and implementation 
(Tasks 5, 6, 7).

3. Software testing, documenting 
(Task 8).

4.Software deployment and implementation (Task 9).

5. Software maintenance (Task 10).

Topic of “Software Engineering Meth-
odology”:

1. Project initiation and management activities (Tasks 1, 
2, 3).

2. Software requirements and requirements engineering 
processes (Task 4).

3. System models and architecture (Task 5). 

4. System design and development (Tasks 6, 7).

5. Veri�cation, validation and testing (Task 8).

6. Software deployment and risk management (Task 9)

7. Software maintenance, reuse and evolution (Task 10).
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“I am happy to announce that we have a 
new client — one of the leading banks 
has decided recently to change its core 
banking system and invited us to 
participate in Automated Teller 
Machine (ATM) software development” 

— Alexander announced to his 
colleagues. Alexander was a managing 
director in a software development 
company SkillSoft, and now the crews-
ize of his organization has grown up to 
30 persons.
 
Alexander had been negotiating scope, 
budget and schedule with the leading 
Russian bank for more then 3 months 
before they came to the agreement.

13 years ago Alexander graduated from 
the University and started his career as 
a programer in a small Russian compa-
ny. He was programming on Pascal and 
Basic, later on Visual Basic and then 
proceeded with C++.  By now Alexan-
der considered himself as a mature 
software developer, who lived out 
many troubles and success stories with 
customers and believed he had great 
expertise and skills in software devel-
opment area.  

Today morning he gathered software 
development company managers to 
announce the new project of develop-
ing software for the banking — ATM 
functionality

“Alexander, may I ask you a question” — 

continued Ivan, the Development Lead, 
— “If the Bank decided to use a new 
banking system, why should not they 
use ATM module, which should be a 
part of this new core banking system?”

“That’s a very good question” — 
answered Alexander. He explained to 
his colleagues, that the conventional 
ATM module is not suitable for the 
Russian bank because of some transac-
tions speci�cs and Russian legislation.  

“It is possible to use this module, but the 
e�orts for customization should be 
huge!  This was the subject of my 
3-month negotiation with the Bank and 
we concluded that it would be more 
reasonable to create ATM software 
from scratch and ensure further inte-
gration” — �nished Alexander.

“And what is about scope and dead-
lines? What architecture and functional-
ity are intended?” — asked Elena, 
System Architect and Testing Lead.  Her 
colleagues actively nodded.
 

“We have 3-month period for software 
requirements gathering, planning, 
designing, coding testing and deploy-
ment!” — commented Alexander. 

“Regarding architecture and functional-
ity you should organize a set of inter-
views with client team and analyze the 
requirements and constraints. We have
very strict deadlines and limited 
budget that could not be enlarged. 

 

Our further step is to organize working 
groups with the client and start to work 
on scope detailed de�nition and identi-
�cation of requirements.  We need to 
�nalize requirements document  in 2 
weeks, so that in 3 weeks time we have 
received the client’s approval for  
requirements and started  designing, 
then coding, testing and deployment!”

“Alexander, how to organize working 
groups? How do we know whom to 
interact?” – asked Irina, system Archi-
tect.  

“Irina, this will be your responsibility to 
identify all interested and involved 
parties by tomorrow so that we can 
start to plan meetings immediately!” — 
said Alexander.

“Ivan should be appointed as a Project 
Manager of this ATM project. I am 
expecting the draft of a high-level 
project management plan with main 
life cycle phase’s and schedule from 
Ivan.  

See you all the same time tomorrow, 
guys! Don’t forget I am waiting for the 
�rst results from you. Have a good day!” 

— Alexander �nished the team meeting.
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After the team meeting �nished Irina 
was dreaming of a co�ee-cup to make 
her mind work.  Irina was not as experi-
enced as her colleagues, but was highly 
motivated and interested in a new ATM 
software development project.

She was nervous and upset due to a 
given task to identify all the interested 
and involved parties by tomorrow, but 
at the same time she felt proud of the 
responsibility! She had never been 
allowed to take self-consistent deci-
sions — all her previous work was to 
e�ect given tasks, clearly de�ned to 
her. 

“What shall I start with?” — Irina was 
thinking. There are at least three 
distinct groups that should be consid-
ered: end users, bank back-o�ce sta� 
responsible for running the software 
once it is in production, and the IT 
support sta� who is responsible for 
aiding users with the software once it is 
in production.  We should also interact 
with the system integrator, who is 
responsible for core banking system 
Implementation — as our ATM soft-
ware should be fully integrated with 
the new system. “Who else?” — she 
sipped her co�ee.

Irina decided to write down the illustra-
tion of her thoughts.

Irina thought that she also needed to identify the level of control that each group 
had over actual development and deployment.  Can any group stop ATM deploy-
ment if we don't meet their speci�c requirements?

 
Task: 
1. Identify all interested and involved parties for the project. What are their interests 
and role in the Project?

2. De�ne working groups with involvement of SkillSoft specialists: project manger, 
business analyst, developers, system architects, tech writers, testers?

3. How many channels of communication you should use for each working group? 
Calculate channels of communication (use the formula: C = n · (n − 1) ÷ 2, where n 
represents the number of people on the project team)  and outline them.
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Ivan has been working for the SkillSoft 
company for more then 5 years. He was 
the most mature and experienced 
software engineer (after Alexander, of 
course). And he was not surprised 
when Alexander appointed him as a 
project manager of ATM software 
development project.

This role was not new for Ivan. A week 
ago he �nalized the previous huge 
project of developing software for 
unmanned petroleum station that 
could provide service with no operator, 
with the use of customer’s credit card 
only.  They successfully �nished all 
deployment tests and the system was 
considered as corresponding to the 
requirements and trustful. The pilot 
unattended petroleum stations already 
operate in the far Moscow region.

Ivan listed for himself the core soft-
ware’s life cycle activities:

• Planning / requirement analysis

• Design and implementation

• Testing, documenting

• Deployment and implementation
maintenance.
 

The question is whether should he add to the development plan the “software 
maintenance phase or not? He knew dick from his experience that software mainte-
nance might be 2-3 times as di�cult as making software design, development and 
deployment.

Then he came back to the team meeting where Alexander announced the dead-
lines: 3 months for all project activities. Ivan found the answer to his previous ques-
tion on software maintenance and started to make a plan.

 
Task:  
1. Draw a high-level schedule for software development activities.

2. Use Gantt Chart for graphical representation to show high-level tasks and activi-
ties, timeline and responsible.
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Being a system architect, Elena was also 
responsible for technical support of her 
colleagues. This was a kind of hobby for 
her. She was always very curious about 
all new gadgets and specialized soft-
ware, was fond of reading modern 
software journals and articles and has 
always kept her pace with new technol-
ogies and tools.  

When she was working for another 
company, being engaged in previous 
projects she always felt lack of comput-
er-aided software engineering (CASE) 
tools to support software development 
and evolution processes. She was 
aware of  many useful tools, but could 
not use them.

When Elena came to SkillSoft, she was 
happy to learn that Alexander, the 
managing director, fully approves the 
idea of using computer-aided software 
in development process and she 
agreed to take ownership of choosing 
and purchasing the required CASE tools 
for the development purposes.

She believed that Case technology has 
led to signi�cant improvements in the 
software process. Of course, software 
engineering requires creative thought 

— this is not readily automated. And 
software engineering is a team activity 
and, for large projects, much time is 
spent in team interactions. CASE tech-
nology does not really support these.  

But still many things can be automated, e.g.

• Graphical editors for system model development;

• Data dictionary to manage design entities;

• Graphical UI builder for user interface construction;

• Debuggers to support program fault finding;

• Automated translators to generate new versions of a program, etc.

 
Task:  
De�ne set of CASE tools for various process and purposes. Use example (�ll-in the 
appropriate tools). Feel free to add new process and tools to the given example.

Example:

CASE Tools Business Modelling

Tools for analysis 
and design

Application 
development

Context 
analysis

Business process 
analysis

Project 
manaegment

Imitation 
modelling

Intellectual
modelling
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Task:  
1. Based on the informal speci�cation
suggest functional, non-functional, 
user, system and interface require-
ments (2-3 for each category). Use 
common sense for writing require-
ments:

A software system for an Automated 
Teller Machine needs to provide 
services on various accounts. ATM can 
service only one customer at a 
moment. Customer able to insert an 
ATM card  and enter personal identi�-
cation number. If PIN is correct cus-
tomer may choose a service. The 
customer services include operations 
on current account, operations on 
savings account, transferring money 
between accounts, managing foreign 
currency account, and change pass-
word. The operations on a current or 
savings account include deposit, 
withdraw, show balance, transfer 
money between any two accounts 
linked to the card and print out trans-
action records. The operation should 
be supported with a sound signal and 
should be �nished with in a reason-
able time (suggest appropriate 
time-limit for the operation). 

2. Write a) safety, b) functional reliabili-
ty, c) security requirement speci�cation 
for the ATM system.

The ATM software development project has been running for one week. 

Ivan, the Project Manager, accorded the development plan with the client, they 
agreed upon the core milestones and deadlines for each development stage.

Most of all interviews to de�ne functional requirements were conducted.  But there 
were still some gaps that should be considered. For the interviews with the client 
team Ivan prepared questionnaires from the previous project and assigned two 
business analysts to conduct interviews.  They gathered a lot of information. But 
the problem was that the most of requirements were formulated using natural 
language. 

To create a requirement document, business analysts should de�ne:

1. Functional requirements
Statements of services the system should provide, how the system should react to 
particular inputs and how the system should respond in particular situations.

2. Non-functional requirements (product, organizational, external)
Constraints on the services or functions o�ered by the system such as timing con-
straints, constraints on the development process, standards, etc.

3. User requirements
Statements in natural language plus diagrams of the services the system provides 
and its operational constraints. Written for customers.

4.System requirements
Detailed descriptions of the system’s functions, services and operational con-
straints. De�nes what should be implemented so that may become a part to a 
contract between client and contractor.

5. Interface speci�cation
Requirements that come from the application interface and re�ect characteristics 
of that system.
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At the next team meeting Alexander 
decided to discuss the approach for 
software development.

As a model he chose an object-oriented 
approach with developing an 
object-oriented system model to imple-
ment requirements that were de�ned 
during last three weeks. Within this 
approach his development team 
should have developed an object 
model of the application domain and 
execute the coding using an OO pro-
gramming language such as Java or 
C++. His team fully supported his idea 
as it ensured easier maintenance where 
objects may be understood as 
stand-alone entities. What they liked 
about object-oriented approach was 
objects as potentially reusable compo-
nents.

We should use objects (the  entities) in 
a software system which represent 
real-world instances  and system enti-
ties as well as object classes, the tem-
plates for objects that may inherit 
attributes and services from other 
object classes. It was agreed to use 
UML as a core modelling language for 
class description. 

In UML Objects and object classes participate in relationships with other objects 
and object classes. Generalised relationship in the UML is indicated by an associa-
tion. Associations may be annotated with information that describes the associa-
tion. Associations are general but may indicate that an attribute of an object is an 
associated object or that a method relies on an associated object.

Now the software developers should proceed with object-oriented design process 
and become an essential communication mechanism with the client team.

 
Task:  
1. De�ne ATM object classes / subclasses (e.g. ATM, Bank account, Transaction / 
Balance_inquiry, Withdrawal, Deposit, Money_transfer).

2. What factors to be taken into account in the design of a menu-based interface for 
walk-up systems such as bank ATMs? Consider the following factors:

a. System users may be disabled so will not be able to respond quickly to   
requests. 

b. Users may not be able to speak the native language of the country where the 
machine is installed. 

c. System users may be completely unfamiliar with technology and may                             
make almost any kind of error in using the machine. The interface must minimise      
the number of possible errors and must be resilient to any possible error. 

d. Some system users are likely to be confused by many options.  

e. Di�erent people may understand the meaning of icons in di�erent ways. 
 
f. If the system has navigation options, users are almost certain to become lost. 

g. Most users will want to use the system for very simple functions (e.g. withdraw 
cash from an ATM) and will want to do this as quickly as possible. 

h. There are many di�erent ATM interfaces so each must be considered separately. 
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Ivan was really happy — he accorded 
the requirement document and now 
was able to give a task to system archi-
tects to proceed with further steps: 
de�nition of data �ow for ATM and 
creation of sequence of actions to 
make sure he and his team understood 
the problem correctly. 

He gathered his colleagues to discuss 
next steps and the results of the previ-
ous stage re�ecting their and the 
client’s compliance upon the main 
services and operations:
The ATM services include:

• operations on current account;

• operations on savings account;

• transferring money between accounts;

• managing foreign currency account; 

• password change.

The customer is able to conduct the 
following operations with his account:

• deposit,

• withdraw,

• show balance,

• print out transaction records.
 

In order to re�ect the graphical representation of data �ow within an information 
system  he gave a task to his system architects to draw a data-�ow diagram which 
shows processes and activities for modeling the data processing with an ATM bank 
involved when a customer withdraws cash from the machine (the main ATM opera-
tion).

Task:  
1. Create Data-�ow diagram

2. Based on the data �ow of operations  create a model of the data processing that 
might take place in ATM. Consider available context model:
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Ivan invited another system architect 
and asked to write a use-case for a 
withdrawal from an ATM and use 
Sequence diagram to show the 
sequence of event processing in the 
ATM system to model �ow of control 
and illustrate typical scenarios.

System architect knew that sequence 
diagrams (or collaboration diagrams) in 
the UML are used to form interaction 
between objects. He decided to check 
the possible level of detalisation he 
should use for illustrating with Ivan. He 
also asked to provide him with main 
operations that he should describe 
using sequence of actions to show 
interactions between actors and the 
system objects that they use. The main 
operations were:

• System checks customer balance and 
provides the cash if available;

• System prints receipt and asks custom-
er to remove their ATM card;

• Customer removes ATM card.

Task:  
1. De�ne withdrawal transaction use case:

• Pre-conditions,

• Post-conditions,

• Primary actor,

• Stakeholders (customer, bank, ATM administrator).

2. Create Sequence Diagram. Use the recommendation bellow:
Show person, system and database. A box inside the system box is titled, “Validate 
Card”, “Handle Request”, “Complete transaction“.  

Main activities:

• Customer inserts ATM card;

• System displays screen asking for PIN;

• Customer inputs PIN;

• System displays screen with banking options;

• Customer selects “withdraw cash”;

• System displays screen requesting amount of withdrawal;

• Customer inputs amount;

• System checks customer balance and provides the cash if available;

• System prints receipt and asks customer to remove their ATM card;

• Customer removes ATM card.
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Task:  
1. Suggest 3 user errors that might 
occur and propose safety requirements 
for ATM system.

2. Write test requirements for ATM to 
validate given business requirements:

• “ATM must do withdrawals”;

• “Withdrawals are between $20 – $300”;

• “Withdrawals are in $20 multiples”.

Elena perfectly coped with system architecture. Using UML she build very compre-
hensive system models that was an easy subject to discussion and negotiation with 
the client team. Based on her design document with system architecture descrip-
tion, her colleagues produced the program code that needed careful testing. For 
validation and veri�cation purposes Elena needed to check whether software 
conforms to its speci�cation and at the same time software is processing what the 
user really requires. Her aim at this stage was to discover as many errors as possible, 
as suckers “free of defects” system is a myth! 

First of all Elena will focuses on:

a) Defect testing to discover system defects. A successful defect test is one which 
reveals the presence of defects in a system.

b) Validation testing intended to show that the software meets its requirements. A 
successful test is one that shows that a requirement has been properly implement-
ed.

She has built an expert body for testing purposes. Being in a role of Testing Manag-
er she has taken responsibility for managing and control over software test project, 
supervising test engineers, de�ning and specifying a test plan.  To the testing team 
she gave a task to de�ne test cases, write test speci�cations, and run system tests. 

“Please, remember — a successful test is a test that makes the system perform 
incorrectly and so exposes a defect in the system. Find as many faults as you 
can!” — Elena told to Testers. Then she continued:

• All functions accessed through menus should be tested;

• Combinations of functions accessed through the same menu should be tested;

• All user input-required functions must be tested with correct and incorrect input.

For unit and integrations tests Elena engaged development engineers.  
For usability and acceptance testing she planned to engage the client’s users and 
volunteers that were frequently attracted to test beta versions in SkillSoft. Regres-
sion and stress testing will be conducted automatically with the help of special 
software (JUnit or another available system which supports automatic execution of 
tests). The only problem was their pressure for time as she needed to complete all 
the tests in two weeks! 
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Ivan, SkillSoft Project Manager, spent a 
lot of days (and sometimes nights) 
developing a software for banking ATM 
with his team. For the last two weeks 
they have been working non-stop 
testing and debugging the software. 
Using iterative development approach 
they have made many iterations before 
their software product �tted its charac-
teristics and requirements and was able 
to carry out all banking operations via 
ATM. 

From the very �rst day Ivan harmonized 
organization of joint status meetings 
with Client and System Integrator 
(responsible for new core banking 
system implementation), but, since the 
project work began, they have succeed 
to organize only 4 meetings where the 
key IT decisions were discussed. The 
lack of system integrator involvement 
made the development process harder 

— SkillSoft had to read tones of manuals 
for the new system and came to many 
conclusions without any help and using 
their own experience and intuition.

Ivan asked Alexander to try all his best 
to organize meetings with system 
integrator in order to reduce integra-
tion risks and operating costs by archi-
tecting and presenting uniquely 
matched components. But unfortu-
nately many errors, that could be avoid-
ed, were found only at the testing stage 
and it took many e�orts to properly 
comply the functionality work with the 
other modules of banking system.

SkillSoft team already had their functionality in place, running the system in paral-
lel with the existing system. Now it was time to perform a cutover and integrate 
ATM module with the new system. But with a straight cutover Bank would need to 
plan a downtime period for cutover, anywhere from a few seconds to a few hours, 
that was critical for client services. 

This subject grabbed two last nights for Ivan — as Bank rejected to make cutover 
during day due to the customers claims.  There were still some gaps between new 
system functionality and ATM module functionality. And Ivan asked his develop-
ment and testing team to work overtime to meet deadlines. 

A week later all bugs were found and avoided, the ATM software worked properly 
with the new system which was not still �nalized. A client asked for software sup-
port and user documentation, and Alexander found out that they had very poor 
documentation results. He asked Ivan for explanations, but being a programmer, he 
understood that documentation is a typically risky matter at most projects with 
strict budget and deadlines. Production of e�ective documentation is often 
neglected until it is too late. 

Today Ivan came to Alexander with another bad news. Week later after the launch 
of production one of the key stakeholders asks for some changes to be made in the 
ATM software. The stakeholder is asking for the change to be implemented imme-
diately. Ivan believes that the changes in question will require much e�orts and 
resources. Alexander should make the �nal decision whether to implement these 
changes or not.

Task:  
1. List 5 major risks of the deployment stage of the project. Fill in the table:

2. Make a decision regarding implementing a new change after the system go in 
production. Prove your decision.
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4 months left after Alexander initiated 
the ATM software development project 
with leading bank it grew a very tough 
project client altered requirements for 
several times and there was a complex 
procedure of harmonizing change 
requests. The most complicated part 
was integration of the ATM module into 
the whole banking system which was 
completely out of order!  Alexander 
made double work, actually. He 
ensured integration with the old bank-
ing system (replica) to check functional-
ity, made tests and ensured its meeting 
the requirements. On the other hand 
he made the full integration of ATM 
module to the new core banking 
system and some new errors and 
system faults immediately appeared– 
his team had to work overtime and on 
weekends to ensure proper integration 
and absence of faults. 

Due to the fact that the project’s start 
was delayed for 1 week and exceeded 
the budget, Alexander agreed to con-
duct 2-days training for users to be able 
to e�ectively use ATM back-o�ce 
software and understand how to oper-
ate it and support.

The next topic for negotiation with the 
Client was how to ensure further main-
tenance and update the ATM system. 
They discussed several options: 

1. To create a SLA and maintenance contract for 1-2 years

2. To provide the Client IT services with detailed documentation and open source 

3. To deal with system integrator (responsible for core banking system mainte-
nance)

Alexander was expecting the 1st option from the Client — it was the best solution 
for SkillSoft. Alexander knew that maintenance costs usually overweighed develop-
ment costs.

But here was no obvious option for the Client — as the Bank had already made 
huge investments in their software systems. Alexander told the Client, that mainte-
nance does not prick commonly involve major changes to the system’s architecture. 
Usually changes are implemented by modifying existing components and adding 
new components to the system.  He suggested two types of maintenance that 
Skillsoft may provide:

• Maintenance to adapt software to a di�erent operating environment. Changing a 
system so that it could operate in a di�erent from its initial implementation envi-
ronment (computer, OS, etc.);

• Maintenance to add to or modify the system’s functionality. Modifying the system 
to satisfy new requirements.

The Client asked for time-out to think over a maintenance proposal and promised 
to come back to Alexander with the decision in 1-2 weeks. 

Task:  
1. Describe the main types of software maintenance, explain why it sometimes 
di�cult to distinguish between them?

• Corrective maintenance or fault repair;

• Adaptive maintenance or environmental adaptation;

• Perfective maintenance or functionality addition.


