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1. INTRODUCTION

This document reports the results of the agile assessment results mapping (based on the experience of four
projects) with the traditional software development standard (Industry Implementation of International
Standard ISO/IEC 12207). The purpose of this document is to support the standardization of agile software
development.

The document is composed as follows: section 2 presents the research goals and a short description of the
case projects, section 3 and 4 illustrate the agile software development mapping results between the ISO
12207 standard. The last section concludes the document with final remarks and outlines future actions.

2. RESEARCH CONTEXT

2.1 RESEARCH GOALS

The goal of this research is to define how the ISO 12207 key activities were addressed in an agile
development. The data for the analysis is collected in agile assessments which were performed for four
different agile software development projects. All of these assessments were focused on the actual project
work (e.g. requirements management, project management and development) excluding the preparation and
marketing phases and the project maintenance. Therefore, these problem areas are outside the scope of this

mapping.
2.2 DATA COLLECTION FOR THE ANALYSIS

Agile practices (such as XP Planning Game (Beck 2000), Test Driven Development (TDD) (Beck 2000) and
post-iteration workshops (Salo, Kolehmainen, et al. 2004)) have been offered as a promising way to meet
the needs of rapid external changes in the dynamic market situations, lower the defect rates and make the
development times faster (Beck 2000; Boehm and Turner 2003; Highsmith 2004). Agile methods have also
been claimed to increase customer satisfaction (Boehm and Turner 2003) and the motivation of the software
developers (Beck 2000; Greene 2004). Only few organizations or projects can, however, take a selected
agile method in use as proposed (Lindvall, Muthig, et al. 2004; Williams 2004). In many cases, the best way
is to use a hybrid method where the most suitable practices from the agile and plan-driven (Boehm and
Turner 2003) methods are integrated based on the organization needs (Boehm and Turner 2003; Lindvall,
Muthig, et al. 2004; Williams 2004)(Boehm and Turner 2003; Lindvall, Muthig, et al. 2004; Williams 2004)[2,
6, 7]. Both agile and plan-driven (Boehm and Turner 2003)(Boehm and Turner 2003) approaches, however,
have the situation dependent shortcomings that, if left unaddressed, can lead to project failure (Boehm and
Turner 2003). The organizations need to see compelling evidence on the hybrid projects' efficiency before
the agile practice is deployed in a larger scale (Lindvall, Muthig, et al. 2004). Therefore, when an
organization is building up its own method this way, a systematic agile assessment approach is useful.

Agile Assessment in all cases was based on Agile Assessment method including the following steps: 1)
focus definition, 2) agility evaluation, 3) data collection planning, 4) data collection, 5) analysis and 6) final
workshops. In the first step, the goals are set for adopting agile methods. The second step provides a better
understanding on how suitable and effective the various agile methods would be in the specific projects.

The agile assessment data was collected using interviews, agile assessment workshops, and from the
recorded iterative SPI actions (Post-lteration Workshop data) and improvement opportunities (from project
postmortems). In addition, various metrics data was utilized in the analysis. The agile assessment
workshops were conducted in order to identify the strengths and weaknesses of the software development
process and to discuss the possibilities of increasing the agility of the development process together with the
project stakeholders. The assessment workshops thus supported the project and organizational learning
between different projects and also the development of a agile software development model on the
organizational level. The agile assessor was from VTT and well aware of the available agile methods, as well
as of the agile assessment method. (Pikkarainen, Salo, et al. 2005).
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2.3 DESCRIPTION OF THE CASE PROJECTS

Scrum Projects

The first evaluated project used the Scrum (Schwaber 1995) method The project team consists of six
persons including four software engineers, a Scrum master/project manager. The core of project 1
(developers) works in an open office space. The project had been going on for over a year conducting three
Sprints. The Scrum method has been used in the project for about five months until now within the following
principles:

Every use case is planned

Documenting only based on the external needs

Reflection workshop after each Sprint

Demo presentation and feedback after each Sprint together with the customer
Design as simple as possible including the unit testing

aprwOdRE

The second evaluated project also used the Scrum method for their software development. The idea of
piloting the Scrum method was based on the excellent experiences of project 1 on the Scrum method use.
The project team of project 2 consists of four persons. One of them works as a Scrum master as well as a
project manager, and the other three project members are software engineers who are focused on
development work as well as unit testing activities. The project team has been operated for about four
months. The Scrum methodology had been successfully utilized in the project for about three months until
now.

Mobile-D Project

The third evaluated project used the Mobile-D (Abrahamsson, Hanhineva, et al. 2004) method. The core of
the case project consisted of four software developers and one tester who worked in an open office space.
The team conducted five software development iterations in all (1x1 week, 3x2 weeks, and 1x1 week). The
team leader of the project was an expert of the Mobile-D process and was provided by the research
organization. Thus, the team had constant support and coaching available on adopting the new agile
process model and its practices and tools.

Integration of XP, Scrum and Mobile-D Project

The fourth evaluated project used the selected set of agile practices of Extreme Programming (XP) (Beck
2000), Scrum (Schwaber and Beedle 2002) and Mobile-D (Abrahamsson, Hanhineva, et al. 2004) methods
(e.g. planning games, user stories, test driven development, pair programming and reflection workshops).
The team included four developers, a project manager and an on-site customer. All developers worked in the
open office space.
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3. MAPPING OF AGILE SOFTWARE DEVELOPMENT AND ISO 12206

In this section, the results of the mapping of the Agile Performance Assessment experience (from four case
projects) and ISO 12206 is described. NA in the following analysis means information that is not collected or
analysed related to the evaluated project.

Phase in ISO | Key Activities | Scum projects XP, Mobile-D and Mobile-D project
12206 Scrum integration
project
Acquisition Requirements were Not possible to Requirements were
defined in the product answer with the defined in product
backlog (i.e. list of current knowledge | backlog by customer
product level features and product manager.
that is gleaned from
vision document and
gathered from
brainstorming session).
Product owner collected
the requirements from
the several customers.
NA NA NA
Supply
Process Selection of the agile Used Agile Mobile-D was selected
Implementati | life cycle model based Practices were because of its good
on on Scrum literature. described in the use experiences in
Information mobile SW
Developers and Radiators on the development and the
management read walls of the Open possibility of getting
Scrum book Workspace process model
deployment support
Development (from VTT)
System Product Backlog Product Backlog Product Backlog
Requirement
Analysis Requirements for the Requirements for Product level
whole product were the whole product | Requirements were
defined and listed in the | were defined for analysed and
product backlog. They using the prioritized by the
were analysed and traditional customer, product
prioritized by the methods, manager and the
product owner and Requirements technical architect
Scrum master before were documented | before the planning
the Sprint planning as user stories day. Priorities were
documented in the
product backlog
System Traditional System Traditional
Architectural architecture was
Design Architecture design developed during Architecture was

was implemented by
the developers using
the standard layer
architecture solutions.

the project. It was
updated and
refactored during
the second

implemented by the
product architect who
made an architecture
baseline (prototype)
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Architecture was quite
stabile, it did not include
many updates during
the project.

iteration

before the poject
starting. The baseline
was updated during the
project by the
developers.

Software Sprint Planning Planning Games Planning Days
Requirement
Analysis The defined features The defined user The defined features
were selected, analysed | stories were were selected and
for the next iteration in selected and analysed in Planning
the Sprint planning further analysed in | Days together with the
meetings together with | each Planning customer, project and
the Scrum master, Game together product management
product owner, with the customer, | and development team
development team and | project manager during the planning
quality engineering. As | and development day. The user stories
a result of the sprint team were defined for the
planning, project had a features
sprint backlog where
the development team
was committed.
Software Architecture was based | Light architecture Architectural baseline
Architectural | on common standards. | description was (prototype) was defined
design It was developed by the | done in the first before the
development team and refactored in development. Baseline
the second working | was updated during the
iteration project.
Software Principle of the Self- As simple as As simple as possible,
detailed organizing team gave possible to give lack of design
design much freedom to the much freedom to documentation. (Not
developers the developers. recommendation of the
Daily technology Mobile-D method)
Technical issues were risk management
discussed and decided | and problem Technical issues were
face to face in daily solution discussed and decided
meetings. Open Office in face to face
space helped decision discussion.
making
software Pair programming Pair Programming | Pair Programming in
coding and in complex situations in complex Using pair
testing only. One comment situations. programming was very

from the developers
was that pair
programming was good
when creating new
features.

controversial in the
project: few developers
of the team were very
reluctant to adopt of PP
where as the others
would have liked to
increase its usage

Unit testing automation
in many cases.
Automation was
improved all the time
during the project. Test
Driven development
was used in some
situations.

Not automated but
Test Driven
Development in
suitable situations

Test Driven
Development was not
used in project.
Creation of extensive
set of Unit tests was
found important in
automating the testing
with J-Unit tool. (Not
recommendation of
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Mobile-D method)

Software Continuous, hourly Continuous nightly | Continuous integration,
Integration Integration environment | integration release days at the end
was implemented of each iteration
during the project. Hour
level integration helped
the iterative testing
work.
Software Quality Engineer made | Refactoring when Refactoring when
Qualification | the integration tests needed needed, overall system
Testing after the each sprint was tested after the
development phase .
Project had the
separated external
quality engineering
team which purpose
was to do iterative
integration testing
System Automated Continuous | Automated System testing was
Integration Integration Continuous implemented when the
Integration first version of the
overall product was
ready.
System Traditional Traditional Traditional
Quialification
Testing Testing was done Customer and System testing was
feature by feature, roles | project manager started after the eight
and responsibilities of made the tests for | weeks development
the quality engineering | the product parts period. The
team was unclear developed by the management purpose
during the project previous iteration was to to implement it
concurrently with the
project
Software NA NA NA
Installation
Software NA NA NA
Acceptance
support
Operation NA
Maintenance NA Traditional NA
As simple as possible, As simple as Product Backlog, user

only based on external
needs, documentation
was taken as a part of
prioritization in the
planning day.

The architecture
documentation was
implemented by the
external team based on
the workshop with the

possible, simple
architecture
description, tasks
and project status
in information
radiators.

Any criteria or
needs for the
documentation in
agile project, was

stories, tasks cards
which were both in
electronic format and in
the information radiator

Documentation developers not defined
NA Traditional version | NA
management
Configuration system was used.
management Everybody had
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possibility to make
changes in the
code.

Quality
assurance

Quiality engineer
participated in the
project team

The product was
system tested two
weeks after the last
development sprint

Retrospective
workshops were
implemented after each
iteration. They were
used as a mechanism
for defining any agile
practices for the next
iteration

Reflection
workshops

Project had
reflection
workshops where
the used practices
were discussed
and improved for
each iteration

Traditional QE,
Post-iteration
Workshops

Project conducted
iteratively post-iteration
workshops where the
used agile practices
were discussed,
improvement ideas
were defined,
implemented and
systematically
validated.

Joint review

Sprint Planning
meeting, Daily Scrum
meetings, Product
Backlog

Other Scrum project:
weekly meetings where
the technical status of
the project was
discussed with the
development team.
Both projects had the
daily scrum meetings
including discussion of
the technical status of
the project if needed.

Planning Games

The project status
was discussed and
evaluated in
Planning Games,
where the next
user stories were
selected for the
next iteration, daily
discussion with the
project manager
and development
team. Status was
defined in
information
radiators. Product
backlogs included
the description of
possible future
features.

Planning Days, Post-
Iteration Workshops,
Product Backlogs

The project status was
iteratively discussed
and evaluated in
Planning Days (post-
iteration workshops +
iteration planning
including the task and
effort definition), where
the next user stories
were selected for the
next iteration. Daily
wrap up meetings
where the technical
status was discussed
with the development
team. Product backlogs
included the
description of possible
future features

Agile assessments:

Agile assessments:

Agile assessments:

improvement purpose improvement improvement purpose
purpose
Audit
Daily technical problem | Daily technical Daily technical problem
resolution in daily problem resolution | resolution in daily wrap
Scrum meetings and in daily wrap up up meetings and in
daily discussions in the | meetings (technical | discussions in open
open office space. viewpoint) and in office space. Problems
Problems were resolved | discussions in were resolved
immediately. open office space. | immediately.
Problems were
Problem resolved Post-Iteration
resolution immediately. workshops were used
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as a technique for
iterative improvement
needs definition and
problem solution

Scope and overall
schedule was defined
for the project before
the actual development
by the product-, project
management and
customers

Developers had their
own meeting after the
sprint planning, where
the detailed level tasks
were defined for the
next iteration.

Planning Games,
Information
Radiators

Project tasks and
schedule for the
next iteration were
defined during the
planning games
together with the
project manager,
customer and
project team based
on the rewritten
use cases.

Tasks were
defined and
scheduled (effort
estimations) by the
project developers
using the task

Planning Days,
Information Radiators

Project tasks and
schedule for the next
iteration were defined
during the planning day
together with the
project, product
manager, customer
and project team based
on the product backlog
which was prepared by
the project, product
manager and customer

Tasks were defined
and scheduled (effort
estimations) by the
project developers in
the task cards on the
information radiator.

cards in
Management information
Process radiator.

NA The project had an | The project had a 0-
iteration where the | iteration where the
techniques and techniques and tools
tools were were evaluated and
evaluated and selected for the project

Infrastructure selected for the
Process project

The project had The project had The project had the

retrospectives after reflection post-iteration

each Sprint where the workshops where workshops where the

used agile practices the used practices | used agile practices

were discussed, were discussed were discussed, and
answering the following | and improved for process improvements
guestions: What are the | each iteration were agreed, defined,
problems now?, What implemented, and
practices we are going validated

to keep? And, What systematically with the

practices are we going project team and
to try in the next facilitator.
iteration? Many XP
practices were included
in the project because
Improvement of the developers'
Process decision

The developers studied | Information The project included a
Training the Scrum method from | Radiators project manager and
Process the Scrum book before developers from VTT
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the first Sprint. The used agile who were familiar with
methods were the agile methods (i.e.
Scrum and Crystal described in the coaching throughout
trainings were information the project).
organized for the radiators on the
developers wall of the open Mobile-D™ trainings
office space, some | were organized for the
practices were development team at
trained by VTT and | the beginning of the
others were project
discussed in the
workshop together
with the project
manager and the
development team.

4. CONCLUSIONS AND FUTURE WORK

In this document, the empirical evidence from the agile assessment of the case studies is used to define how
the agile software development could be mapped against the ISO 12207 standard. Agile practices, such as
Planning Days, Planning Games and Sprint Planning, include the activities that could be mapped with the
task status management (joint review) and requirements definition activities in development process area.
The Post-Iteration workshops (Salo, Kolehmainen, et al. 2004), reflection workshops (Cockburn 2004) and
agile assessments (Pikkarainen and Passoja 2005) offer good techniques for improving the agile software
development (Pikkarainen, Salo et al. 2005). Pair programming and Test Driven Development and
continuous integration give mechanisms for the implementation and testing activities of 1SO 12207
development process.

In future, the mapping should be continued with the 1SO 15288 standards. Any influence of the agile
methods should be defined in acquisition, supply and maintenance process areas (for instance, using the
workshops). Also, the mapping work could be extended to the future agile assessment results and new
project experiences.
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