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Abstract

Assessment and improvement of software maintenance m@s@ssmall software companies is very important
because of large costs of maintenance and constraints dfssftevare companies. This study presents an approach
to assessment of software maintenance requests’ progéssrvery small local software company. The approach is
context dependent and uses trend analysis and feedbamsees assessing the current state of maintenance request
processing. The analysis is based on various sources ofdelaas: internal repository of maintenance requests,
company documents, transcribed records of interviews @athpany employees, and transcribed records of feedback
sessions. Monthly trends for maintenance requests, wothkinurs and types of maintenance tasks, by considering
clients and software products are presented in the artidentified trends were discussed during feedback sessions
in the company. Participants in feedback sessions were aoyngmployees and researchers. During discussions
of trends, some directions for further improvement of mamaince requests’ processing were proposed. The article
concludes with implications for practitioners from indystnd researchers, as well as further research directions.

Keywords: software maintenance, process assessment, trend antegsilsack session, very small software
company.

ACM CCS:D.2.7 Distribution, Maintenance, and Enhancement, D.2a&d8ement—Life cycle, K.6.3 Software
Management—Software maintenance.

1. Introduction

Software maintenance includes all activities related ® pgheservation of consistency and
efficiency of complex software systems. Maintenance consunuss af the costs of software
systems (between 40% and 90% of the total costs) in softv@re)icle (Lientz et al, 1978
Kajko-Mattssoret al., 200% Abranet al., 2004. Maintenance costs for systems that are in use
for a very long time usually greatly exceed the costs of dgwelent. Despite that fact, software
maintenance attracts less attention in scientific liteeatomparing to software development.
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Software Maintenance is in literature recognized as theplzese in software life-cycle, which
does not attract enough attention when compared with smdtdavelopment. Developers and
managers consider maintenance requests as short-ternthgtbshould be done as quickly as
it is possible Junioet al, 2011). Research on the maintenance process conducted withepeopl
involved in the process indicates that only 2.7% thougHtttiamaintenance process téeetive,
while 70.2% of them believe that the maintenance proces&fifective Sousal998.

Small companies are dominant in economies across the gRibkardson & von Wangen-
heim 2007. U.S. Census Bureaus "1995 County Business Patternstambihat the vast majority
of software and data processing companies are small, ahthtse with more than 50 employees
comprise only a few percent of the total numbeayadet al,, 2000. Laporteet al. (2006 reported
that in Europe, 85% of IT sector companies have between 1 @uednployees.

Small software companies are typically characterized asa@uically vulnerable with low
budget to perform corrective post delivery maintenanceyelbas with limited resources and the
lack of knowledge and capacities to implement software gge@ssessment and improvement
activities (aporteet al, 2008. According toVasilev (2012, rationalization of processes indi-
rectly afects company business and reduces managerial costs. Sitakre companies have
not adopted assessment directives proposed by softwategzramprovement (SP1) models (Ca-
pability Maturity Model (CMM) and more recently CMMI) or iahational process-related stan-
dards (ISO 15504 and ISO 900Bayad & Laitinen 1997). Because of limitations in scale and
resources, small software companies find software proogsvement a major challenge that
should be supported with short, light and tailored assessmethods Kic Caftery et al., 2007).
Qualitative empirical study about the maintenance pradciiclocal small software companies
(companies from Timisoara and Zrenjanin), with the focusoltecting and processing client re-
guests, revealed that they face many problems, both teadrand organizationaBtojanov 2011
Stojanowet al,, 2011, Stojanoy 2012b). Therefore, software maintenance practice assessment an
improvement in these companies require more attention.

This paper presents an approach to maintenance assessraemtry small software company
based on analyzing trends in available maintenance daati€ assessment is based on a tailored
lightweight approach with frequent feedback, with thedaling phases: initialization, planning,
execution, and final reporting on assessment. Since the fainisgaper is to present the use of
trend analysis as a valuable tool in process assessmesgsasnt phases will not be discussed in
more details.

The research was conducted in a very small software compahyseven employees (classi-
fied as micro enterprise according dmmission2009). This study is a part of a large project
(from 2011 to 2014) with the aim to assess and improve maames practice in the selected
software company. Data collected in the company througbtiseobservation, interviews with
programmers, and analysis of company documents and mamtenrepository provide the ba-
sis for assessment of the maintenance practice. The olgeaftithe paper is to present a light
assessment approach of software maintenance practiod asend analysis.

The paper is organized as follows. Section 2 contains kklatek that presents the use of trend
analysis in software engineering. After that are descrthedcontext of the research in section 3,
and analysis of maintenance trends in section 4. Discusdigasults follows in section 5, while
discussion of treats to validity is in section 6. The lastiisecof the paper contains concluding
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remarks with implications for research community and ptiacters from industry, and further
research directions.

2. Related work

Software maintenance trend analysis requires systematizcabllection over an appropriate
period. This is very important since maintenance requestsraandomly, and cannot be planned
neither technically nor in budget. It is also important teenthat maintenance workload cannot be
managed using project management technigdpsl(, 2010.

Trend analysis can help in analyzing and controlling théviiets and processes, and in as-
sessing thef@iciency of observed processes. Trend analysis is based bemg#&ical data and
provides information of prime importance for organizat{@uglear 200]). A trend can be seen
as an underlying longer-term movement in the observed @ai@ss In addition, trend analysis is
also important for providing evidence on deviations froentts. Trends are generally related to
long-term observation and data collection, although thm tdong terni is based on the subjec-
tive assessmenChatfield 1996. Kanoun & Laprie(1996 argued that trend analyses are usually
applied intuitively and empirically rather than in quamdiand well-defined manner. Results of
trend analyses provide valuable information for assessiaigitenance activities and workload of
maintenance personnel.

In the paper Kenmeiet al., 2008 is proposed a trend analysis approach of change requests
based on time series analysis of data extracted from veesiotnol and bug tracking systems. The
empirical study is based on data from three large-scale sparce software projects (Eclipse,
Mozilla and JBoss). The study proved that time series #ieient tools for modeling change
request density and further trends in receiving new chaegeeasts.

The study Ahmed & Gokhale 2009 presented an approach to modelling the behaviour of
bugs inside Linux kernels. The study included the analysimig distribution, lifetime, and clus-
tering inside the kernel modules, as well as a deeper asatyshe statistical trends in the bug
data from an architectural perspective. The aim of the stwaly to gain insight into the factors
that impact system reliability. The analysis was relatedrends across the three releases of the
kernel, the manner in which bugs were resolved, and on utatheling the impact of bug severities
on the resolution time of the bugs. From the architecturedpective of the kernel, the results of
the study based on the statistical trends suggested thatdtlale dependencies and interactions
have higher impact on the bugs than the individual moduleshgelves.

April (2010 presented trend analysis of software maintenance servid@alysis includes
supply and demand of software maintenance services. Thar@swas conducted as a part of a
process improvement activity in Integratik, an ERP dewvelept firm in Canada. The improve-
ment aim is the implementation of maintenance requestitiggirocess and information system.
This process should ensure that each request would be egtatidpatched and tracked formally,
as well as time recording of maintenance personfielte In addition, this improvement ensured
that the maintenance demands would be properly measurezhahgzed. The author investigated
trends related to distribution of requests per months, teaance personneffert per months,
distribution of requests and worlfert for particular software applications.
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Zhuet al.(201)) proposed an approach for quality evolution monitoringgoiesn the analysis
of deviation trends of dierent modularity views of software. The approach includesitor-
ing the following views: package view that prescribes howetdigpers intentionally group related
source files as modules (packages), structural clusterthatweflects the nature of inter-file de-
pendencies and method invocation relations, and semdustec view that reflects the nature of
vocabulary used and topics involved irffdrent source files and their correlations. The approach
is based on an assumption that the deviation betwe@ereint modularity views can influence
quality evolution. If the views are properly aligned, thevelepers will be able to easily locate
concepts and implement modifications. Deviation betwedieréint trends was measured with
SiMo (Similarity between the Modularity views) metrics. \Ba&tions for individual versions were
computed and analyzed, and after that deviation trends @gaesice of versions were analyzed.
The main activities in the approach are: construction of uhadty views, computation of simi-
larity metrics and analysis of deviation trends. Deviatiend of diferent modularity views is a
combination of three change trends (i.e. rise, drop, hdlthree SiMo metrics, which is totally 27
patterns of deviation trends. Empirical study was condlote three open-source Java systems,
JFreeChart, JHotDraw and Jedit, that are available at 8barge.net Subversion (SVN) reposito-
ries. Presented empirical study confirms that continuousitmang of deviation trends provides
useful feedback.

3. Context

Proper understanding of the assessment approach requoresdetailed insight into the or-
ganizational context where the study is conducted. Thecagpris tailored to a selected small
software company and therefore it is necessary to outlise lfacts about the company.

This research was realized in a very small software compathysg@ven employees (Six pro-
grammers and one technical secretary). Software develajpsne maintenance activities are or-
ganized in the way that one or more programmers are assigmeaah software application. When
a maintenance request (MR) is received from a client, iti&éoded to a programmer from a set
of assigned programmers. Programmers’ assignments twaseftapplications are documented
and available to all employees.

The company maintains over 30 business software applicatised by local clients in Serbia.
Clients are classified in two groups: clients that have sigMi@intenance Service Agreement
(MSA) and pay for maintenance services on the monthly basi$ clients that do not have signed
MSA and pay for each maintenance service after its compietio

3.1. Maintenance request processing

Analysis of trends for a long period of time requires the ense of systematically collected
data, and the process that is implemented and followed bgtalkeholders. All requests are
recorded in the internal software application with the gfuwy for issues tracking (requests,
tasks, work orders). Although a process is usually taildoedhe current request and a user, a
general process is defined and implemented in the comparmypitess includes the following
steps: receiving and recording a request in the internalsiggry, sending a notification email
with the request info to an appropriate programmer, checkiclient’'s status in order to define
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the priority of the request, assigning a programmer to agstjweollecting additional information
that is necessary for understanding and solving a requestdessary), preparing a bid for work
that is supposed to be done for clients that do not have sigi&4&l and solving the request.

The request processing is completed when a client confirmeataess of finished work. In
the repository is recorded who confirms the correctnessldteeand the way of confirming. After
that a working order is printed and sent to a client, and aesqis labeled as closed.

3.2. Internal repository

The repository provides thdfient platform for storing and tracking tasks and mainteean
requests. Practically, maintenance requests includgpabktof requests for maintenance, not only
requests related to modification of software applicatibm&rder to provide support for complete
set of activities related to tracking requests, in the rggposare also stored data about clients,
software applications and work orders that are associateghuests. The repository is managed
through an internal Web based application.

Issue tracking system does not contain only records fontdimaintenance requests, but also
records for all other, non-maintenance, tasks. Howevalyais of all records for the period
from May 2010 to November 2011 provides the evidence thab 188ks of totally 2252 tasks
are related to software maintenance (84%), while 356 tasksetated to other activities (16%).
A period of 19 months that begins two years after introdu¢hegyissue tracking system in the
company is selected for the analysis. Discussions withraragiers in the company confirmed
that they are accustomed in using the system, which ensxir@s&on of more reliable data from
the repository.

3.3. Programmers’ working hours

Working hours spent on solving clients’ requests provide rial basis for charging main-
tenance services. These working hours are hours that agonoger spends on a specific task
associated to a request. In addition, these working hoera grart of a programmer’s daily ac-
tivities. Repository of MRs contains recorded working otor each request. Three types of
working hours exist in the repository: working hours spenthie company, working hours spent
on Internet (activities that require Internet access tentd’ information system), working hours
spent at client side (in client's company). The total nundfexorking hours can be calculated as
a sum of these three types of working hours.

4. Maintenance trends analysis

Two sources of data were used for the trend analysis: comgaoyments containing de-
scription of organizational structure of the company, aathdextracted from the internal repos-
itory by using SQL script. Data about programmers’ assigns& software applications, and
the list of clients with MSA were extracted from company do@nts. Internal repository con-
tains data about users’ requests and other entities thatezmessary to track all activities asso-
ciated to each request. Data was extracted from taldesRequest, Worker (programmers),
SoftwareApplication, User (clients) andiorkOrder. In tablel is presented the monthly dis-
tribution of solved (completed) maintenance requests tdtie analysis in this paper, for clients
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Table 1. Monthly distribution of solved maintenance requests

Month | Clientswith MSA | Clientswithout M SA
5.2010. 43 17
6.2010. 37 29
7.2010. 52 24
8.2010. 57 16
9.2010. 42 18
10.2010. 80 18
11.2010. 94 28
12.2010. 88 41
1.2011. 73 49
2.2011. 85 33
3.2011. 85 44
4.2011. 88 30
5.2011. 57 28
6.2011. 60 35
7.2011. 64 30
8.2011. 83 39
9.2011. 49 30
10.2011. 78 54
11.2011. 70 48
Total 1285 611

with MSA and clients without MSA. The following trends can 8ewn: (1) Clients with MSA
submit more requests, which is expected since the costewfrdguests usually fit the contracted
amount in MSA, and (2) The average number of requests perme®9.79, which practically
means that all clients submit approximately four requesiyzeking day.

These trends do not provide enough information on main@neequests’ processing. Trends
are too general, and therefore not suitable for more detaialysis. However, these trends prove
the high demand for maintenance services. In additiongtlresnds show that clients with MSA
require more maintenance services than clients without MBArder to get deeper insight into
maintenance trends it is necessary to include details gdaoticular software applications that are
maintained, about clients, and about types of maintenastest This analysis enables detection
of trends in demands for maintenance by various clientspséliesy of distribution of requests per
applications, and detection of trends for types of maimeradasks.

4.1. Monthly trends for maintenance requests per client

Previous analysis shows that clients with MSA submit twoesmmore requests. Therefore, it
would be beneficial to find out the distribution of requestsgients, to find out clients with the
highest demand for maintenance and based on that to sugg®stied versions of MSA that will
be tailored to each client or a group of clients. Detailed thiyrtrends with the number of requests
for clients that submit more than five requests per monthémage is presented in figuteNames
of clients’ companies are coded with lett&$,C,D andE in order to preserve their anonymity
according to guidelines for ethical issues in empiricatiss in software engineeringinger &
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Table 2. Total and average number of MRs for clients with MSA

Client A | Client B | Client C | Client D | Client E
Total number 171 170 95 184 142
Average 9.00 8.95 5.00 10.82 9.47

Vinson, 2002. It should be noted that clients D and E have zero requestiseitbeginning of
observed interval because client D started to use softvgaiecations in July 2010 and client E in
September 2010.
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Figure 1. Monthly distribution of MRs for clients that submit more thfive requests
per month in average

Data presented in figurkare related to requests submitted by clients with MSA. Tot@hber
of requests, and the average number of requests per mordineimisA,B,C,D andE are shown in
table2. Other clients with MSA submit smaller number of requests they submit them in each
month.

Clients without MSA submit smaller number of requests thizsants with MSA. In addition,
they do not submit requests regularly. This means that therdonger periods of time without
requests from them. Typical trends for requests submityeclibnts ,M andN) without MSA
are presented in figur2

Trend analysis of the number of MRs for particular clients ba used for the proactive man-
agement of software maintenance activities. In additioesé data can be used also for improve-
ment of policies in MSAs. Since trends for clients with MSA aegular, they could be also used
as parameters for estimating future maintenance act\atiel workload. For clients without MSA
it is very hard to draw any conclusion because of irreguylanitrends.

Analysis of the number of working hours spent for each clemws the real state of the
maintenance workload per client. FiguBeshows the monthly distribution of working hours for
selected clients with MSA.

The average number of working hours for clieA8,C,D andE that have MSA per month,
and the average number of working hours for clidtfgl andN that do not have MSA are shown
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Figure 2. Typical MRs monthly trends for clients without MSA

60

50

40

Number of working hours

£ L 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Months [May 2010 to November2011]

m ClientA mClientB mClientC mClientD m ClientE

Figure 3. Monthly distribution of working hours for clients with MSAat submit
more than five requests per month in average
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Table 3. Average number of of working hours per month and per requestlients
with MSA that submit more than five requests per month in ayera

Client A | Client B | Client C | Client D | Client E
Average number of working hours per month 15.72 11.21 5.81 14.29 12.93
Average number of working hours per request 1.65 1.30 1.16 1¢,17 1.42

Table 4. Average number of of working hours per month and per requestlients

without MSA
Client K | Client M | Client N
Average number of working hours per month  1.13 2.61 1.76
Average number of working hours per request 0.44 0.92 0.64

in tables3 and4 respectively.

The first insight into the data related to clients and thejuests suggests that clients with
MSA consume more time and resources than clients without Mi3#s is somehow expected,
but directs the thinking towards tailoring appropriatevgss agreements for particular clients that
have not signed agreements yet.

4.2. Monthly trends for maintenance requests per softwppieation

Application portfolio consists of over 30 software apptioas used by local clients. Organi-
zation of maintenance activities is based on assignmemiogfammers to software applications,
which is documented in the company. This means that whenlsotyeeceives a request,/bke
knows who are potential programmers that should solveig.\ery important to know the distri-
bution of MRs and working hours per software applicationsrider to improve the maintenance
practice.

For that purpose was conducted trend analysis that showdidtidution of maintenance re-
guests per applications, and the distribution of workingrsger applications. Analysis disclosed
that 75.84 percent of all requests are related to five sofwegplications (namedppl app2
app3 app4andapp9, while 87.39 percent of all requests are distributed tallpnine software
applications (see figurd).

Table5 shows the average number of working hours per month for fivst inequently used
software applications, and the average number of workingdper request for these five applica-
tions.

4.3. Trends for types of maintenance tasks associated tests)

Classification of maintenance tasks, or maintenance typteeipractice is subjected of sev-
eral studies. From the first typology of software maintergmoposed bypwansor(1976, many
authors have proposedfdrent typologies. General agreement among the reseaaézacti-
tioners is that maintenance types are: corrective, pe&ree@daptive and preventive. However, in
practice, software organizations define their typologee®eding to their need$sfojanoy 20123).
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Figure 4. Monthly distribution of MRs per sotware applications

Table 5. Average number of working hours per month and per requediviermost
frequently used applications

appl | app2 | app3 | app4 | app5
Average number of working hours per month19.05| 33.07| 20.91| 19.99| 9.51
Average number of working hours per requestt.20 | 1.41 | 1.18 | 1.78 | 1.10
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Joneg2010 proposed the list of 23 types of maintenance tasks basekeobetst practice in in-
dustry.

In the selected small company, all maintenance tasks harereeorded in the internal reposi-
tory. Despite of the large experience in industry, leadixjpeets in the company have not proposed
any classification of maintenance tasks based on proposalsilable literature, but rather on their
own experience and needs. In the repository are defined Hbesiiog types of tasks: change (any
type of change on software products), training, mandatbange (changes proposed by regula-
tive and law), and all other tasks (updates, adaptationgyveder, more helpful analysis requires
more detailed classification of maintenance tasks. Forgbgiose, general change tasks were
manually classified by the company leading programmer ingmwaips: corrections tasks related
to fixing detected faults, and enhancements tasks relatettliog new features and other changes
not related to faults. Classification was based on deta#sdription of tasks provided by clients
and programmers.

The new classification schema for maintenance tasks ised@yns, enhancements, training,
mandatory changes and other. Figdr@resents trends for types of maintenance tasks in the
company. The most of maintenance work is related to enhgrsnftware product capabilities
(60.18%), while corrections are related to 23.32% of allntenance works. All other mainte-
nance tasks contribute with about 10% .

M Corrections

M Enhancements

W Training

M Mandatory changes
m Other tasks

Figure5. Trends for maintenance tasks

5. Discussion of resultsin the company

According to assessment plan, feedback meetings (seysvens regularly organized in the
company. Feedback meeting is dfeetive tool that helps in discussing the state of the ass#sm
process, current findings, and further stepPgl{aet al., 2004 Oktaba & Piattinj 2008. Hattie
& Timperley (2007 argued that feedback provides directions for the curresttire assessment,
learning based on the experience, and further performamgmivement.

Company manager and leading programmers participateceifettdback sessions. All ses-
sions were prepared in advance in order to reflect the custat®, discussions were type-recorded,
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and records were later transcribed and analyzed. Sessied laetween 30 and 60 minutes. Prac-
tically, sessions were semi-structured, which means tlsasaion plan and initial discussion had
been prepared in advance, but discussions during the sessmuded many issues that had not
been planed.

Discussions related to the analysis of the average numbesréing hours per clients revealed
the following trends:

e Programmers spend approximately six times more time oragedor the realization of re-
quests submitted by clients with MSA. According to MSA, olig pay for contracted num-
ber of working hours on the monthly basis, and that makes ttoef®el more comfortable
in submitting new requests.

e On the other hand, clients without MSA submits less requdstsaddition, their requests
require less time in average on the monthly basis.

e The next issues that is obvious is that MRs submitted by tdiaith MSA consume more
time comparing to requests originated from clients withd&A. In addition, clients without
MSA are less interested in the improvement of the softwapdiegdions they use.

Discussions related to the analysis of the average numbvesriing hours per software appli-
cations revealed the following trends:

e Software applications labeled wipplto app5are usually installed as comprehensive busi-
ness solution for accounting and management of resourcagamizations. This explains
their dominance regarding the number of requests and cagwuarking hours. Other ap-
plications are not so frequently used and usually are salld@pendent software solutions.
This implies that the package of these applications shoelddmsidered as a candidate for
tailoring a special type of MSA for clients that regularlyeufiem, and to fder this option
also to other clients.

e For software applications that consume less working ha@atstions that will increase their
usability to clients should be identified, which will leaditecrease of associated mainte-
nance activities and, therefore, to increased profit to tmepany. There are few possible
directions for further activities that will help in incraag the profit from software applica-
tions that are not regularly used: include them in integrdétgsiness software solutions, or
retire some of them and introduce substitutions that areerattractive to clients.

Discussions related to the analysis of trends in mainten#asks revealed that the most of
the work is related to enhancements and corrections. Haweaea available in the repository
are not suitable for detailed analysis of trends becausetera@nce tasks have not been properly
differentiated.
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5.1. Improvement directions

Software process assessment is usually considered atliteras the initial phase of a process
improvement Gray & Smith 1998. Assessment leads to the identification of key procesg{pra
tice) elements that need improvements, or towards idestiibic of the strengths and weaknesses
that should be considered during improvements’ plannimog (Wangenheinet al., 2006. Based
on the presented trend analysis, the following improverdesttions are identified:

e Development of fort estimation models that will be useful in planning pragraers’ work-
load. These models will consider monthly distributions @intenance requests per soft-
ware applications and per clients and distribution of resgalities in the company.

e Improvement of planning activities in the company relateddistribution of workloads
among programmers in order to achieve mdfeient and faster processing of maintenance
requests.

e Improvements of service agreements for clients. This tioreéncludes proposing fierent
types of MSA that will include various types of software dpations. This will lead to
portfolio of MSAs that are tailored for special clients’ wise

e Improvements of software applications portfolio managettieat will consider software ap-
plications that are irregularly used, and have very smatiloer of maintenance requests.This
direction includes planning the retirement of unsuccessitiware and introduction of ap-
propriate substitutions.

e Development of more detailed typology of maintenance tés&iswill enable derivation of
trends that will cross data about software applicationsntd, programmers workload, and
maintenance tasks.

6. Limitationsand threatsto validity

Discussion about internal end external validity, and aimgppossible limitation is mandatory
for empirical studiesKitchenhamet al,, 2002.

Internal validity relates to the design of the researchstancy of analysis, and the influence
of unexpected sources of bias. Analysis is based on trergssmgechniques that are easy to im-
plement, but requires deeper understanding of the contebdiull engagement of both researchers
(assessors) and company employees that perform the prddesss accomplished by joint work
on proposing general improvement and assessment goastiselof appropriate techniques and
methods, and joint analysis of all findings during feedbadetimgs in the company. The prob-
lem with the bias is not addressed since the general goakddttidy is practice assessment and
improvement and we assume that company employees will ggaie full assistance in order
to achieve the best results for them. In addition, usingrage data analysis methods based on
traceable data minimized researchers’ bias in the research

The threat to the external validity primarily is related fapécability of this approach in other
industrial settings. The approach assumes deeper unuadirggeof the context and involvement
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of all company employees in all phases of the research framnphg, through collecting and
analysing data, to discussing and presenting researcimd@indiSince very small software com-
panies have the similar problems in their business, theoagprcould be adapted to other small
software companies, by considering specificity of theieiinal organization. The analysis process
presented in this study could be also adapted to other, rpt@jesmall software companies or
small teams. Subsequent applications of this approachdywolide evidence about its validity
and usefulness.

7. Conclusions

In this paper is presented an approach to software maintena@ssessment based on trend
analysis and feedback sessions. The study was conductedeiry amall software company in
Serbia, which is oriented towards local clients. Trend ysialincludes analysis of maintenance
requests’ processing trends with the focus on the numbeoufasts and working hours spent per
clients and software applications, as well as simple arsabfanaintenence tasks’ trends.

The observations and conclusions from trend analysis wilubed as directions for process
improvement activities in the company. Both technical arghoizational issues in the company
are subject of improvement based on the results of treng/sisalFor example, improvement of
client service agreements is the obvious directions foctp@ improvement related to organiza-
tional issues. Improvement of the practice can be achielssdly proposing #ort estimation
models based on the current trends, such as the model prddgrtojanovet al. (2013. The
next direction for practice improvement is related to depetent of more detailed typology of
maintenance tasks that will enable analysis of trends foowa types of tasks regarding software
applications and clients.

The main contribution of the presented approach is relatachplementation of assessment
method based on trend analysis tailored to a very small softwompany. The method is based
on collecting field data from company maintenance repositoralyzing data by using trend anal-
ysis, and identification of relevant conclusions and dioex for further improvements of the
maintenance practice. The next contribution is detailexb@mtation of trend analysis as a part
of assessment method tailored to specific context, whichb&ihelpful for other small software
companies.

The approach is designed for small software companies orseand can be tailored to other
similar settings. Findings of this research contain lessbat can be used by software practitioners
in small software companies in order to assess and imprewadkbcision-making and maintenance
requests’ processing. On the other hand, researchers findldome useful guidelines how to
conductlight maintenance assessment based on trend analysis by carggigen context.

Further work includes developing a formal model of lightesssnent approach for software
maintenance in very small software companies, and adaptatnd implementation of the ap-
proach in other similar settings. This will provide the oppaity to replicate the research in order
to validate usability of presented approach. The next psorgiresearch direction is related to
adapting this assessment approach to other processeslirseftvware companies, or to compa-
nies that are mostly oriented towards outsourcing of prtedacd services.
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