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Abstract— Defect tracking is used to manage defects and functionality or architectural refactoring and thus
to gather data for process improvement. Defect analysis changes in the current design. From the viewpoint
is used to spot weaknesses o_f applied quality assurancesf an application developer, a defect and a fea-
?ﬁgsoﬁazr;d to make the organization learn from mistakes ture are equal in most of the cases: both of them

In agile methodologies, the whole development team is need some coding work. This analogy S_UQQeStS that
responsible for the product quality. There are no dedicated f€ature management and defect tracking can and
testing team doing its own job separately from the actual e€ven should be done in a centralized manner, not
development work. This fact suggests that feature man- separately. This is more detailly described in Section
agement and defect management should not be separated3 4.
but they should b_e handled with the same process. In thi_s Scrum is an iterative, incremental process for
fesvee?gg:ﬁfn?;n;ézlesed as a reference model for an agileyoa|0ning any product or managing any work. It

A first version of defect tracking arrangement for the produces a potentia_llly shippable set of functionality
case company is presented and it is evaluated by inter- at the end of every iteration. (Schwaber and Beedle,
viewing company’s personel. On basis of the evaluation, 2001) In Scrum there usually is no dedicated quality
the next version of the defect tracking arrangement is gassurance team, but the development team itself is
suggested. responsible for the quality of its own work. This

Index Terms— Defect management, defect tracking, bug fact even more encourages to handle defects and
tracking, Scrum, Agile processes, process improvement feature requests in the same manner, as the same
team handles both of them.

This research concentrates on combining two
worlds: agile Scrum model and traditional defect

HE aim of this research is to describe arrangé&acking. The research is conducted as a combi-
ments made to establish defect managemaenation of literature study and action research in a
in a company applying a Scrum based softwasase company. The case company’s current situation
development process. is that they do not have any established defect

Defect tracking is used to control life-cycle otracking system. The company has applied Scrum
bugs and other quality issues found from a softwargased development process for six months now.

Its main benefit is to make sure that all reported de- o

fects are somehow handled: either fixed or explicitd-1. Objectives of the study

ignored. Defect tracking is also used to gather dataObjectives of this study are as follows:

for software process improvement actions. Defectl) To find out, what are the benefits of defect
analysis is used to find weaknesses of established management?

quality assurance. It can also be used to judge2) To find out, how defects are handled in Scrum
readiness of the software. model?

Defect management is very close to the feature3) Arranging an initial defect tracking system in
and change management. A defect can become the case company according to the objectives
a feature request, if its resolution requires new  set together with the company.

1. INTRODUCTION
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4) Evaluate the made arrangement and give theCurrently the case company does not have any

first improvement proposal structured or managed way to gather defect data.
Defects are fixed as they occur and defect data is
kept in developers’ personal ToDo-lists.

1.2. Research Methods The case product is a web-based messaging ap-
The first part of the research is conducted asp#ication aimed for small and medium sized enter-
literature study. The aim is to fulfill objectives Ilprises. Its first version was released in summer 2002.
and 2. The results of the fulfillment of the objectivehe latest version was released in the second half of
1 are also used to motivate employees of the caggar 2003. It consists of circa 50k lines of code and
company and as an input to the construction phasgs been deployed to tens of customers. So far most
of this study. of the bugs have been concerning the user interface

Scrum literature is studied to find out how thef the product.
basic Scrum model takes care of defects. The pre-According to the software life cycle model rep-
sented construct should be seamlessly integratedented by Rajlich and Benneth (2000), the case
with the Scrum model currently used by the caggroduct is slowly proceeding from the evolution
company and thus previous understanding abgHase to the servicing phase.
Scrum is needed. Improvements in the case company’s develop-
Since the research should be conducted in leggnt process are so far done by obeying the
than two months and the evaluation is to be dorievolution over revolution” approach: development
during two weeks, we are not able to gather enougholution from the existing state of development,
data to execute thorough evaluation of the suggestgith small changes, implemented over time, with a
defect tracking model. Thus the empirical evaluatiapecific end result in mind. The same approach is
part of the study will consist of interviews ofalso used in the scope of this study when the defect
company personnel. tracking construct is presented. First step should
The interview aims to find out how the new defeatot be too big to avoid employees get lost and
management model fulfills objectives set for it anflustrating themselves.
what steps should be taken to further improve it. The role of the author of this research in the
As the case product is rather mature, the amowtdmpany has been rather active, as he has been
of defect reports occurred during the evaluation patorking for it for four years, but he has not been
will most probably be minimal. Real life situationdnvolved in the development or design of the case
will be simulated by feeding the system with somproduct.
old defects found from the defect tracking database

of the case company. 1.4. Structure of the Paper

In this section we set goals of this research.
1.3. Scope Section 2 gives an overview on what benefits can

In the scope of this study, we will not discusbe gained from a defect tracking system. Results are
about defect classification methods and agility critsed to set objectives of the case company’s defect
terias in general. Scrum model used as a base maudatking arrangement. The objectives are stated in
in the context of this study is expected to be agil&ection 4.

Defect analysis itself is not in the scope of In Section 3 we go through characteristics of
this research. However, defect analysis is discussectum development model on those part considered
when motivation for defect tracking is given. important in the defect tracking context. The whole

The case company is a small sized software coerum process and its details are not described.
pany where Scrum based development model hagn Section 4 we describe the proposed defect
been used for six months. The company developacking arrangement.
software products of its own as well as bespokenin Section 5 we evaluate the described arrange-
software for its customers. The company has 20ent. Based on the evaluation, we suggest the
employees consisting mainly of software developengxt steps to be taken to further develop defect
and 4 marketing/sales/admin persons. management.
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2. DEFECTTRACKING is analyzed and more resources are assigned to test
This section explains motivation behind defedfiose modules from which most of the defects were
tracking and describes how defect data can Bnd. This is due to fact stating that 80 percent
further utilized. of defects are caused by 20 percent of the system.
The term defect tracking (also known as bug’atton, 2003) (Kaner et al., 1999)
management) refers to methods, processes and t%oﬁs Process improvement
used to follow life-cycle of defects and gather and™" b o _
analyze information related to each defect. (Freder-In Grady (1996), defect tracking is considered
icks and Basili, 1998) to be the corner stone when improving software
The term defect is a high level term including aguality and quality management processes. Grady
well faults, errors (or bugs) and failures. (Frederickgven states that “software defect data is the most
and Basili, 1998) According to technical report bymportant available management information source
IEEE (1991), a failure occurs when a software doéd" Software process improvement decisions”.
not behave as defined in its requirements specifi-D€f€Ct management is seen as a tool to make or-
cation. A fault is a mistake made by a softwar@@nizations to learn better process. From the process
developer. The mistake itself is called an error. IMprovement view point, the most important defect
In the following subsections, different motivatiorflata is the root cause of defect. Root causes can

aspects of defect tracking are described. be used to focus training and process improvement.
The organization eventually shifts from reactive

responses to defects towards proactive responses.
_ o ~ Failure analysis based on defect tracking data is
The most important motivation for defect trackingised to evaluate defect patterns to learn product or

is very logical and intuitive: it allows managemenbrocess weaknesses. (Fredericks and Basili, 1998)
of defects and tracking that they are eventuallsrady, 1996)

resolved. If defects are not resolved, it leads to Failure analysis sets its own requirements to

customer dissatisfaction. (Black, 2004) (Kaner et afjefect data. The first step is to collect defect source
1999) _ along other defect data. Another important field is
Each defect's life-cycle must be saved to th@efect classification. An example classifying scheme

defect tracking system. Life-cycle is expressed wit§ presented by Basili and Perricone (1987):

2.1. Defect Management

been handled or not. _ _ ~« Functional specification incorrect or misinter-
In Black (2004) the following defect life-cycle is preted
presented: A Design error which spans several modules

« Open, the defect has been registered to the, A Design error or an implementation error in
tracking system, but it has not been handled a single module
yet « Misunderstanding of external environment

« In progress, the defect is currently under han-, Error in the use of programming language or
dling, i.e. it has been assigned to some devel- compiler

oper or at least allocated to some forth-coming . Clerical error
iteration « Error due to previous miscorrection of an error
- Resolved, the defect has been solved Defect classes can and should be adjusted along
- Re-opened, the defect has been for some reasg@fe as more insight concerning defects is gained.
re-opened, usually due to improper resolution The defect analysis is done in a separate meeting,
« Closed, the defect does not need any actiorfuring which a certain set of defects are ana-
for example if the defect can not be fixed folyzed and solutions to the found defect patterns
some reason are brainstormed. The meeting can be arranged for
Defect management data can be used to furtlexample in the end of the project before the next
organize testing activities. During the first testing ibne is launched. Regularly arranged failure analysis
eration, all components of the system are tested witteeting allows establishing of a continuous process
equal resources. When the iteration ends, defect datgrovement cycle. (Grady, 1996)
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2.3. Quality measures combination is Scrum and extreme programming,

Defect tracking data allows measurement of sof0Wn as XP@sScrum. (Vriens, 2003) _
ware quality. Measurements can be used to monitorn the Scrum model, development is done in
projects and to establish quality baselines. They cé@rative and incremental cycles (also known as
also used to measure when a program is ready ®RRrints, see Section 3.2) lasting usually 30 days.

release. (McConnell, 1997) Requirements are managed in backlogs. Usually
In Fenton and Pfleeger (1997) two defect-baséere are different backlogs for the whole product

The first one islefect densitywhich is defined as All items in the backlogs are prioritized and they are
a ratio of number of known defects and product sizé&nPlement in that order. These are described more
Of course this measure does not tell the whole tru#tailly in the following section.
as it depends only on amount of known defects, but
ignores understandably latent defects, that may be
present in the system but of which the developmedtl- Product backlog

team Is unaware. ~ The product backlog contains all that anyone

It should be kept in mind that defect densityyglved in the product or development process has
concerns more quality of the test process 'tSEfHought is needed or would be a good idea in
instead of quality of the tested product as itis totalbpe product. I.e. the backlog contains all features,

based on amount of found defects. ~ fynctions, technologies, and bug fixes that constitute
The second measuresgoilage which is defined the changes to be made to the product in future
as a ratio of time to fix post-release defects angdieases.

total system development time. Spoilage is usedrgrmat of the product backlog and formality of

especially by Japanese companies to define 3gf jtems depends completely on the organization.
measure quality. In general, the product log contains items with very

The major problem involved in defect-based megzrying detail level. The only requirement for each
sures is that they require very carefully, ConS'SteBFoduct log entry is that it is detailed enough to

and thorough data collection, which usually coryiye the highest rhythm frame called Sprint.
flicts with an agile development approach. Mea- Contents of the product backlog is highly dy-

suring is usually highly dependent on subjectivlg:amic’ as the management of the company can

ratings, which should be kept in mind when anef'epeatedly change it according to identified needs or

lyzing measurement results. To avo?d this problerEh nges in the business and customer environment.
measurements can be compared with data gath % only required fields for each log entry is a

from previous projects of same type implement scription and priority.

by the same team. In addition to product features, the product back-
log can also contain issues. Issues are mainly quality
3. SCRUM attribute (security, performance, modifiability etc)

In this section, we represent Scrum developmegfncerns that are not yet realized to some concrete
process. If not otherwise mentioned, this section Work item. Also issues are associated with a priority.
based on Schwaber and Beedle (2001) and Abtasues are in some phase turned into concrete work
hamsson et al. (2002). items.

Scrum is an approach to manage the development@he product backlog is emerged from multiple
process. It does not define any specific software d@urces. The most important source is management,
velopment techniques for the implementation phasssles and marketing persons, who have a vision
but instead it concentrates on managerial and org&ancerning the product and its designated customer.
nizational aspects in a constantly changing enviroBoftware architects and engineers are responsible
ment. Scrum is based on a strict time paced modtsir log items concerning the technology that glues

In many cases, Scrum is used together with sorffe whole product together.
other agile approach, which then concentrates on enCustomer support is responsible for feeding the
gineering practices and techniques. One well knovanoduct backlog with product flaws and all other
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bugs found by customers. These can be either c@3. Scrum meetings

cr_ete_ features or improvements, or just issues thatSprint progress is tracked by arranging regular
will finally evolute to concrete Wf)rk tasks. _ meetings, called Scrum meetings. Scrum meetings

However, only one person is responsible fQfiq yent daily and the meeting should not last more
managing and controlling the product backlog. Thig,, 15 minutes. Intention of the meeting is to check
person is usually in the role of product or projeGhat the team has achieved since the last meeting.

manager. This guarantees that there will be OnlyAgenda of each Scrum meeting consists of going

ane hacklog for each product and thus_ d_evelppmqmough the following questions with each member
teams do not have to suffer from conflicting lists g f the team:

conflicting list items as conflicts are resolved before

items are added to the backlog. « What have you done since the last Scrum

meeting?
« What will you do before the next Scrum meet-
3.2. Sprints ing?

A Sprint is a 30 day long period (iteration) during * Are there any impediments?
which a set of items from the product log are im- Feedback gathered during the Scrum meeting can
plemented. In the beginning of a Sprint, its contenle used to adjust sprint backlog and add items to
are planned. In this Sprint planning meeting, it ithe Product backlog. Reported impediments should
decided what functionality is build during the nexnot be added to the product backlog if they are not
Sprint. One of the inputs to this meeting is thdirectly related to some quality issue.

Product backlog, from which log items are selected
to 'tr)r? |mplemented.|n the priority order. . 3.4 Scrum and defects

e selection of implemented features is done on
basis of two things: priorities set by the product In Scrum, defects are managed in the same
backlog owner and work estimates given by the d&anner as other requirements or work tasks are.
velopment team. Total work estimate can not exce&éiey are part of backlogs as issues or as elaborated
time of one Sprint but still the development workasks. Defects are first class citizens and they are
should serve for implementing the most importamot managed independently from other tasks, as
requirements first. in Scrum there is no dedicated testing team, but

After the next set of functionalities is selectedhe implementation team is responsible for reaching
the team goes through them and on basis of thatanned quality goals.
compiles a list of tasks it has to complete to achievelf during a Sprint defects are found but they can
the Sprint goal. This list is called the Sprint backlodiot be fixed in the scope of it, they are entered onto
The Sprint backlog contains more detailed itenibe Product backlog and prioritized by the Product
than the Product backlog. backlog owner.

During each Sprint, a team is required to test what Customer reported defects are entered onto the
it builds. According to these tests, the Sprint backldgroduct backlog by the Product backlog owner on
is modified: if test results bring up new tasks, thed®@sis of the feedback he/she has received from
are added to the Sprint backlog. As well, if tests gustomer support persons.

a certain implementation passes, the corresponding
task is marked as done. Only members _of the team 4 DerecT TRACKING ARRANGEMENT
are allowed to make changes to the Sprint backlog. . . _

If the team discovers that it can not complete all !N this section, the case arrangement and its
the selected work during the current Sprint, the go@ipiectives are described. Objectives are set together
is downgraded on basis of a discussion between #{éh the product manager of the case product.
product backlog owner and the team. Also if the The elicited objectives are as follows:
testing executed during the Sprint addresses qualityl) Manage defects and guarantee that all of them
issues that can not be resolved during the Sprint, are somehow handled
these issues are added onto the Product backlog and) Provide a communication method inside the
prioritized by the Product backlog owner. development team
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3) Provide visibility how the project is progressand tasks. At the moment, the case company uses

ing Microsoft Excel based backlogs. This, however, is

4) Gather input for the software process inmot the optimal situation, as most of the developers

provement team on basis of the defect claase only Linux workstation and they are thus unable
sification data to access the backlog file.

As Pol et al. (2002) states, the set-up of defectCurrently the case company has a Lotus Notes
management depends on the type of organizatibased defect tracking system, but as it was difficult
and its test organization. In the case company® use and was not integrated with any other project
context, there is no distinct test organization as aflanagement tool, its use slowly decreased and
code is tested — as Scrum suggests — by develogérslly it was dropped completely. Also the need
themselves. Each team is responsible for the qualiey defect tracking tool was not clear enough, as
of their own work. communication between sales team and develop-

This differs the situation from traditional organiiment teams moved very fast and information and
zation models, where there usually exists a distindefect resolution requests were shared verbally.
testing teams doing their own job separately from As sales and marketing persons use Windows
rest of the product development team. In this modéhstead of Linux, the selected defect tracking tool
defect tracking system is more a mean of commahould be platform independent. This allows the
nication between these two teams. (Pol et al., 2002hole company to use the defect data. Sales and

In an agile environment, the role of defect tracknarketing can browse the data to see whether
ing system is more a mean of internal communimportant (from their point of view) defects has
cation of the development team and to steer dieen already fixed or at least allocated to a some
rection of the project. Defect tracking system iforthcoming release.

a centralized point containing a complete list of The tool selection was based on evaluation of
all tasks to be done. These tasks include defedgfect tracking tools available in the Internet and by
as well as feature implementation tasks. All taskliscussing with other software companies applying
are prioritized and during a scrum meeting it isimilar development process. Own tool implemen-
decided whether a defect fixing tasks or featutgtion was not a choice, as it reserves resources
implementation tasks will be done. from actual business projects. The evaluation was

The combined defect tracking and requirement®ne mostly on basis of demonstrations and feature
management system will be the main tool to stesratrixes.
direction of the project, as same resources are use@n basis of the lightweight evaluation, the choice
to fix defects and to implement new features.  was Jira. Jira is a commercial defect tracking tool

which is implemented as a web-application. Thus
4.1. Tool selection it can be used through a normal browser allowing

A good defect tracking tool should enable theoth Linux and Windows users to browse the same
gathering and management of the defect data. Hoformation. It also allows allocation of issues and
ever, the real value of a good bug tracking toélefects to a certain release. Jira can also be used to
lies in its ability to gather and manage informatioflanage product backlogs.
during each bug report’s life-cycle. (Black, 2004)

Support for the workflows in the defect trackingt-2- Defect Data
system should be integrated with release manageThe next step was to define the structure of
ment. This allows traceability between defects, tasgathered defect data, which is highly dependent on
done to resolve them and the release in which théhe selected tracking tool. The objectives also set
are fixed. In Scrum, release management is domguirements to defect data to be gathered. For ex-
through product backlogs. In the product backlogmple, without decent classification data the process
log items are road-mapped by allocating each itemprovement objective could not be achieved. The
to a certain release. This allocation forms a rouglefect management objective requires support for
road-map. (Black, 2004) defect life-cycle (state) related fields.

As Scrum recommends, defects are handled inTo fulfill the above-mentioned objectives, the
backlogs along with other product related featurdésllowing data will be gathered for each defect:
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« Unique identifier (generated automatically by and thus it should be taken account at the

the tool) product backlog level.
« Product / project name In each case the project manager is responsible
. Defect description for assigning priority for each defect. Developers
« Priority themself are not allowed to set priorities as they do
« Type / classification not have the decisions responsibility.
. State Reported defects are handled at the sprint level,
« Name of the author of this entry i.e. defects are kept in the sprint backlog. They are
« Product version not inserted into the product backlog, as its purpose
In the 1st phase, classification will be done in this to guide the direction of the whole project, while
following scale: the sprint backlog guides direction of one sprint.
. Requirements incorrect or misinterpreted I all defects could not be resolved during one
. A Design error iteration, these over left defects can be transferred
« An Implementation error into the product backlog. Also major quality issues

« Misunderstanding of external environment should be inserted directly into the product backlog.
« Error due to previous miscorrection of an error In the project review meeting organized in the

The above-mentioned classes were identified d Of €ach project, the defect list gathered during
gether with the product manager and with the pr&?® Project will be analyzed and quality process
cess improvement responsible of the case Compdm,provement actions will be targeted to tackle the
Classes are supposed to be distinct from each oth&Pnd weaknesses and to further elaborate defect
In the beginning there should not be too marfjassification scheme.
classes to keep the defect data simple. In the futureAS the Scrum model states, only the product

classes can be elaborated on basis of the def@@fklog owner is allowed to change the product
analysis done in the end of each project. backlog. Thus all defect reports should be first

Simplicity was also the key rationale while decid’€Ported to him/her and are then entered onto the
ing the defect data structure. The structure can BEPduct backlog. Also defect state changes are done
elaborated and extended in the future, when mdp¥ the backlog owner. Changes should be done after

experiences concerning defect tracking are gainet@.etda(‘j“yt scrum meeting to keep the defect states
up-to-date.

L The selected defect tracking tool also supports
4.3. Defect management guidelines sending e-mail notifications when a new defect is

One of the most important step to be takesntered into the tracking system. This was con-
before defect management is deployed into usfdered as a very valuable feature among software
is to agree how it is used and to design hogevelopers, as they immediately receive notification
it will be seamlessly integrated with the softwargpout new defects concerning products in which
development process. they are involved.

These rules should be documented as a part oEven though developers receive e-mail notifica-
the process guide. Even more important is to takens, they should not start to resolve defects before
these rules as a part of the daily process couchingey have agreed about it with the product manager

Developers can directly report defects to th@vho also is the owner of the product backlog).
defect tracking system in the following cases:  This is a consequence from responsibilities stated

« A new defect is found during another taskn Scrum model: it is on product managers respon-

implementation. sibility to decide scope of each Sprint.

« Known defects were left to the product as they If a defect’s severity requires immediate resolving

could not have been fixed before deadline. actions, it can be taken into account when future

« A major issue with a particular quality attributeactions are planned in a daily Scrum meeting. This

is found. For example, the product is nashould be also taken into account when Sprint con-
scalable enough or its usability does not metdnts and schedule is planned. In a Sprint planning
requirements. Fixing of such an issue needseeting, a certain amount of the Sprint's total work
major design (or re-design and re-factoring)me is reserved for defect fire-fighting. This amount
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can and should vary according to the productfgovided data too complicated and thus it was
maturity, type and many other factors. difficult to find the information in which he was

The fire-fighting time should be adjusted accordrterested. A method to display only certain fields
ing to experiences gained from previous projectahile hiding rest of them was suggested. In general,
Most probably the fire-fighting estimate will fail inusability of the system was experienced to be good
the few first Sprints. enough and thus fulfilling its requirements.

If no severe defects occur during a Sprint, the Sales persons find it easy to track status of a
over left time can be used to develop more featuresrtain issue from the system. Product manager was
to the product and thus exceed the Sprint goal. not willing to allocate issues to releases before he

was really sure it can be implemented during a
5. EVALUATION certain iteration as he was afraid that sales persons

This section describes the evaluation method us#gu!d sell the feature beforehand.

and represents evaluation results. The evaIuationThe gathered defect data structure seemed to be

was done by interviewing persons involved in thaufficient for developers to fix reported defects.

product development. One of them is product malylore guidance concerning defect description was

ager, two of them are members of the developme(?{fjposed' This gui(_jance ?hou'd be part of the
team and one is a sales and marketing persgﬁc_)cess documentation, but it should also be studied

and understood by persons communicating with
stomers and registering defects reported by them
the defect tracking systems.

Most of the defect reports were not unambiguous

Totally four interviews were done.
The aim of the evaluation was to check whethé&H
the objectives set for the defect management 1o

rangement are met or not. The arrangement was no hto b d | to find th ted
evaluated against the process improvement object ough 1o be used as alone 1o 1in € reporte
ﬁfect from the product. In most of the cases, the

due to firm schedule of this research. The evaluati ) :
was done during two weeks, which is definitely to eveloper responsible for the fix h_ad to contact the
fect reporter and get more detailed reports.

short time to make any process improvement acti ﬁB tutori in th ¢ tact. th
— not to mention evaluating the improvements’ y tutoring persons in the customer contact, the€y
effects. could also be able to ask correct questions and thus

The gathered data was analyzed manually laborate the defect report to be unambiguous and
cfear enough.

clusterlng flndl.ngs. ynder the following categories: Both of the developers experienced the classifi-

1) Pro!ect visibility cation of defects rather complicated. The root-cause

2) Sprint log mana_ggment of a defect is not easy to discover in some cases.

3) Defec_t_ data sufficiency For example, after first look, cause for a defect

4) Usability could be a design error, but after careful elaboration,

the root cause seemed to be a problem with initial
5.1. Results requirements.

The major benefit gained from the defect tracking Classification choices should be more clearly
arrangement seems to be the visibility it providdiiked to different phases of the development pro-
to the whole development process. Separated §€ss to make the defect tracking provide more exact
fect tracking and requirements management systetfigut to the process improvement team.
could alone provide only partial visibility to the On basis of the analyzed interview data, the
project while hiding rest of the tasks. following issues were found:

Combining all tasks under one system providess A change request will be send to author of
a complete status of all project tasks and allows the Jira tool to make them implement a feature
project manager (scrum master, product manager) allowing hiding of certain fields.
to make decisions between tasks: should we next Defect reporting guidance concerning defect
implement that feature of fix that defect? description should be elaborated.

The major problem with the deployed system « Clarify defect classification
were the views it provides to the defect and task These issues will be taken into account when the
data. For example, sales person experienced trext version of the defect tracking arrangement will
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be designed. Michael Fredericks and Victor Basili. Using defect
tracking and analysis to improve software qual-
6. DiscussioN ity. Technical report, A DACS State-of-the-Art

This study presented motivation for the use of Report, Nov 1998.
defect tracking. According to a literature studyRobert B. Grady. Software failure analysis for high-
the defect tracking was analyzed in the context of return process improvement decisioridewlett-
Scrum. Scrum is an agile development and man-Packard Journal Aug 1996.
agement process used in the case company of tiiEE. IEEE standard glossary of software engineer-
study. ing terminology. Technical report, 1991.

As most of the Scrum principles are manageri@l. Kaner, J. Falk, and H. Q. Nguyen.Testing
and organizational aspects, it does not state anythingcomputer SoftwareJown Wiley and Sons, New
about defect tracking. However, it suggests that bothYork, USA, 1999.
defects and other project tasks are kept in the saBieve McConnell. Gauging software readiness with
system. defect tracking.IEEE Software May/June 1997.

On basis of the Scrum study, a first version @@ Patton. Software Testing Sams Publishing,
a defect tracking arrangement was described. Thdndianapolis, USA, 2003.
arrangement was done for a small case company §artin Pol, Ruud Teunissen, and Erik van Veenen-
veloping software products. This arrangement wasdaal. Software Testing — A Guide to the TMap
evaluated by interviewing different stakeholders of Approach Addison Wesley, 2002.
the system inside the case company. Vaclac T. Rajlich and Keith H. Benneth. A staged

Results of the evaluation can not be generalized,model for the software life cycleComputer 33
as the evaluation was done only on basis of one(10):66—71, 2000.
case company. However, general defect trackik@n Schwaber and Mike BeedleAgile Software
guidelines can applied also by other organizationsDevelopment with ScrumPrentice Hall, Upper
using any Scrum-based agile development processSaddle River, NJ, USA, 2001.

The set of guidelines was created on basis of tk¥rist Vriens. Certifying for cmm level 2 and
literature and thus they do not contain any caseiso9001 with xp@scrum. Proceedings of the
company specific data. Agile Development Conferencpages 120-124,

As a result of evaluation, the current set of report- 2003.
ing guidelines should be elaborated. Especially the
root cause concept was found to be difficult. Also
the current reporting tool does not support enough
different views for different stakeholders. Currently
all stakeholders have to browse defect data through
the same detailed view.

REFERENCES

Pekka Abrahamsson, Outi Salo, Jussi Ronkainen,
and Juhani Warsta. Agile software development
methods, review and analysis. Technical report,
VTT, 2002.

Victor Basili and Barry Perricone. Software errors
and complexity: An emprical investigatio@om-
munications of the ACM27:42-52, Jan 1987.

Rex Black. Critical testing processes — plan, pre-
pare, perform, perfectAddison Wesley, Boston,
USA, 2004.

Norman E. Fenton and Shari Lawrence Pfleeger.
Software Metrics — A Rigorous and Practical
Approach PWS Publishing Company, 1997.



