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Software Development 2

Software development 2 is an elective course held at the
Faculty of Mathematics, study program Informatics,
during the first year of Master studies.

Software development 2 is structured in such way that
course central activity is focused on projects.

Course goal: Mastering software development advanced
activities as complex teamwork.

Course content: Software projects lifecycle; Software
requirements and software specification; Software
architecture, design and implementation; Coding,
debugging, testing, optimization; Software deployment
and configuration; Project management in software

projects.
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Software Development 2

Literature:

1. Gamma E, Helm R., Johnson R., Vlissides, J: Design
Patterns - Elements of Reusable Object-Oriented Software,
Addison-Wesley, Reading, 1995.

2. McConnel Steve: Code Complete 2, Microsoft Press, 2004
3. Evjen Bill, Hanselman Scott, Rader Devin, Muhammad
Farhan, Sivakumar S. Srinivasa : Professional ASP.NET 2.0
Special Edition, Wrox Press, Birmingham, 2006.

4. Robinson Steven: C# 2nd Edition, Wrox Press,
Birmingham, 2003.

5. Crawford William, Farley Jim: Java Enterprise in a
Nutshell, 3rd Edition, O'Reilly, 2005.
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Software Development 2

Software development 2 is focused on projects

« Real project for real client who intends to use the
software in production

« Students select their own project, any branch of software
development

« Group presentations and reports will be created for every
project

« At the end, projects will be evaluated as a whole, and
each member of the team will explain his/her part

« Projects will be evaluated with the client’s representative

« In order to establish common baseline for project
evaluation, project must be realized using Agile
methodology Scrum and ALM tools
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Software Development 2

Phases:

1) Contact potential clients

« Gain idea of their expectations

« Estimate scope and complexity of the project
« Discuss business decisions

« If teacher is a client, his expectations will be a little bit
higher than the expectations of a regular client

2) Assemble project team
« Post message to all students in the mailing group
 Advertise at the beginning of class

« Teams should be cross-functional (essential for Scrum
methodology)
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Software Development 2

3) Design, implement and deploy solution
« Target must be a production system (not research)

« Client should be one or two designated people - client
should be prepared to meet with team regularly and
attend the presentations

« Teams need many strengths - organizational, technical,
writing, etc.

« Consider appointing a leader to coordinate the effort

« All Scrum roles should be covered by members of project
team

« All Scrum product deliverables should be produced

« All work on analysis, architecture, design,
implementation and deployment goes through ALM
system.
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Scrum is an iterative,
incremental framework for
project management often
seen in agile software
development, a type of
software engineering.
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Application Lifecycle Management (ALM) is a continuous
process of managing the life of an application through
governance, development and maintenance.

ALM is the marriage of business management to software
engineering made possible by tools that facilitate and integrate
requirements management, architecture, coding, testing,
tracking, and release management.
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Benefits

‘Increases productivity, as the team shares best practices for
development and deployment, and developers need focus only on
current business requirements

-Improves quality, so the final application meets the needs and
expectations of users

Breaks boundaries through collaboration and smooth info flow
*Accelerates development through simplified integration

-Cuts maintenance time by synchronizing application and design
Maximizes investments in skills, processes, and technologies
‘Increases flexibility by reducing the time it takes to build and
adapt applications that support new business initiatives

Disadvantages
‘Increases an application's whole-life cost
*Increases vendor lock-in
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ALM tools

IDE continues to evolve and tool vendors are increasingly
integrating their products to deliver suites. IDEs are giving way to
tools that reach outside of pure coding and into the architectural,
deployment, and management phases of the application lifecycle,
providing full ALM.

The hallmark of these suites is a common user interface, meta
model, and process engine that also enable ALM team members
to communicate using standards-based architectures and
technologies such as Unified Modeling Language (UML).

ALM tool that is chosen for course ‘Software development 2’ is
Microsoft Team Foundation Server (MS TFS).

Choice of the ALM tool dictates that whole student’s project will be
realized in Microsoft .NET technology.
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Team Foundation
Server (MS TFS) is a
Microsoft product
offering

source control,

data collection,
reporting

and project tracking.

It is intended for
collaborative software

development projects.
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Team Foundation Server works in a three-tier architecture:
Client tier is used for creating and managing projects and
accessing the items that are stored and managed for a project.
TFS does not include any user interface for this tier, rather it
exposes web services which client applications (like Visual Studio
Team System) can use to integrate TFS functionality with
themselves.

*The web services are in the application layer. The application layer

also includes a web portal and a document repository facilitated by
SharePoint Services.

‘The data layer, MS SQL Server 2005 Standard, provides the
persistent data storage services for the document repository.
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A work item is a single unit of work which needs to be
completed. It has fields to define Area, Iteration, Assignee,
Reported By, a history, file attachments, and any number of
other attributes.

Work items can be of several different types, such as a Bug, a
Task, a Quality of Service Assessment, a Scenario, and so forth.
The framework chosen for any given project in a MS TFS defines
what types of work items are available and what attributes each
type of work item contains.

Each work item has associated control policies which control who
is allowed to access and/or change the items. It also includes
notification and logging capabilities to log all the creation, access
or change events (controlled by policies) and optionally notify
certain users when certain events occur.
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Any given TFS contains one or more Team Projects, which
consists of Visual Studio solutions, configuration files for Team
Build and Team Load Test Agents, and a single SharePoint
repository containing the pertinent documents for the project.

A team project contains the user defined work items, source
branches, and reports that are to be managed by TFS.

When creating a project, a software development framework
must be chosen, and cannot be changed afterwards. TFS
includes several templates for the most common ones, including
agile and formal methodologies. Choosing the framework
populates the project with predefined items such as project roles
and permissions, as well as other documents like project
roadmap, document templates, and report definitions. These
items can be then linked to work items as well.
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Using MS TFS
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Finished projects (until now)

1. Web-based Time-table system for Serbian railways
2. Web-based application for ‘Studentski grad’

3. Promo application for the architecture system Bex
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@ Finished projects (until now)
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Conclusions

« First year of such course organization

« In current school year, 34 students attended the course
‘Software development 2’

 Up to now 10 students successfully finished projects, so
there is not enough data for detailed analysis

« Master students are better than undergraduate students
(on average), so requirements can be ‘higher’

« More resources are needed for the organization of such
course (servers, virtual machines)

« Teacher and teaching assistant(s) should put more effort
in order to make this work
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Conclusions

« Students who attended the course had different
backgrounds and knowledge

 None of the teams finished their project within one
semester (as it was expected - agile development and
Scrum require full focus on work for all team members,
but students have other obligations)

« Using ALM tools allows teacher to have in-depth visibility
of the students’ work

« Students get better perspective about development
process and teamwork

 On average, students have worked hard in order to get a
good mark
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Thank you!

My e-mail address is

vladaf@matf.bg.ac.rs
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