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ABSTRACT

This thesis has been requested by Tampere NokitirfMadia. Its purpose was to investigate current-Mul
timedia Customer Technical Acceptance (CTA) eramdiing process and tools during acceptance testing
Error as a concept is called at this stage assar isntil it will be validated to be a valid error.

Mobile phones have to go through many phases béfose will end up to retailer and end users. Nokia
customers in this case, are seen as operatorbarsnaller distribution channels. One of the Igpbsses
before sales is the product approval, which meppsoaal for a product by customer before Nokia can
start the sales.

Customer acceptance testing is relevant for progpptoval because it can ensure adequate quality of
product for customers before they are making thal ales decision. Customers are testing a product
against their own requirement documents, possiidenalies and issues will be reported to manufacture

Customers are reporting issues according to theéaNs&ue handling process and with the help ofejre
tools. Reported issues will be handled throughNbkia issue handling team and validated errors lvall
transferred forward to Nokia Research & Developn{®&D), where those are investigated and corrected.
At this level, CTA ensures that, issues which aev@nting the sales are corrected, so that customsd

give the approval for a product and Nokia couldtdtee sales to the customers.

The purpose of this thesis is to wrap up curresueshandling process of Nokia Multimedia CTA analdo
used for that. The target is to find problematieagrand make proposals to correct them.

During the thesis construction, advantage of owrkvexperience about CTA customer approvals and is-
sue handling were taken. Knowledge of colleagueswsad as well. In addition to that, methods otpro
ess development, fundamental knowledge of softeagineering and testing were in an important role.

As a result, current issue handling process waardeated and problematic issues of the process were
mapped. According these results, it was possibieake improvement to overall process as well asrs¢v
smaller changes. The target of the proposal ifindreate most serious problems, to adapt the pmces
make tools to meet current requirements and makiegssue handling more effective during the accep-
tance testing.

Keywords Error management Issue management Acceptancege8tistomer Nokia
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TIIVISTELMA

Tampereen Nokian Multimedia -yksikké tilasi tamdrirmaytetyon, jonka tarkoitus on tarkastella nyldis
Multimedia -yksikén asiakashyvaksyntatiimin (Custariiechnical Acceptance, CTA) virheenkasittelypsase
sia ja siind kaytettavia tyokaluja asiakashyvakétgstauksen aikana. Virhetta kutsutaan viela tésis@essa
ongelmaksi (issue), kunnes se on todennettu oikeakgeksi (error).

Matkapuhelinten tekemisessé on monta eri vaiheit@me kuin tuotteet paatyvat jalleenmyyjille ja lopgiak-
kaille. Nokian asiakkaina ovat usein operaattaiintuut pienet jakelukanavat. Asiakashyvaksyntéuoteke-
hityksen viimeinen vaihe ennen kuin tuotteen mywititetaan.

Asiakashyvaksyntaan liittyy olennaisesti tuotteguaksymistestaus, jolla asiakkaat voivat varmistedteen
riittdvan laadun ennen lopullista ostopaatostaaldsiat testaavat tuotetta vertaamalla sitd vaasimsda, ja
mahdolliset poikkeamat ja virheet raportoidaanteert valmistajalle.

Asiakkaat raportoivat poikkeamat Nokian virheenttébiprosessin mukaisesti sovittujen tydkalujenlevu
Raportoidut virheet kasitellaan virheenkasittetytii kautta ja validiksi todetut virheet syotetéé@ieleeen No-
kian tuotekehityksen tutkittavaksi ja korjattavak&issa vaiheessa asiakashyvaksyntatiimi varmist&aasi-
akkaiden myynnin esteena olevat poikkeamat kongtgéta asiakas antaisi tuotteen asiakashyvaksyjma
Nokia voisi aloittaa myynnin asiakkaalle.

Taman opinnaytetyon tarkoituksena oli kartoitta&yiyen Nokia Multimedia -asiakashyvéaksyntatiimim-vi
heenkasittelyprosessi ja siind kaytettavat tyokdlavoitteena oli I6ytdd ongelmalliset osa-aluadaatia niille
parannusehdotukset.

Opinnaytetyon laadinnassa kaytettiin hyvaksi oneda ollegojen tydkokemusta Nokian asiakashyvakdgnn
ta seka virheenkasittelysta. Lisdksi hyddynnefiiiosessinkehittdmismenetelmia sekd ohjelmistotunataija
testauksen perusoppeja.

Opinnaytetyon lopputuloksena nykyinen virheenkébiirosessi dokumentoitiin sek& prosessin ongeiseall
osa-alueet selvitettiin. Naiden tulosten pohjalatyttiin tekemé&én parannusehdotus, jonka taveittedi pois-
taa vakavimmat ongelmat, mukauttaa prosessi jeatybkastaamaan nykyisia toimintatapoja seka tefrda
heenkasittelysté entisté tehokkaampi asiakashywéésyvalivaihe.

Avainsanat Error management Issue management AcceptanaegteSustomer Nokia
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1 Abbreviations

CTA = Customer Technical Acceptance

Error = Incorrect action or calculation performgddoftware
ES = Enterprise Solution

HSDPA = High Speed Downlink Packet Access
Issue = An unidentified problem

NMP = Nokia Mobile Phones

MP = Mobile Phones

OTC = Operator Technical Co-operation

PCP = Product Creation Process

PM = Product Marketing

R&D = Research and development

SW = Software

TP = Technology Platforms

TRUE = Trusted & Rewarding User Experience
TSW = Terminal Software
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2.1

2.2

I ntroduction

Starting point

Actions for Nokia CTA issue handling optimizatialaged after the current process was
found ineffective. Customers were not satisfiechvibkia’s issue feedback and service
in general, during the product acceptance phasselas also a negative feedback
from stakeholders, that the customer acceptanck was insufficient. According the
customers and Nokia interfaces, issues were naéafast enough within the required
time frame. This had direct negative influenceeshnical acceptance and quality of
service. In addition, it was important to get isseigorts from customers to the Nokia
system during the customer acceptance testingtaveksialso necessary to get critical
errors pushed thlokia Program into the sw correction process. Once customers re-
ported the issues, they were expecting fast feddtedated to the possible error fixing
solutions and schedules.

The information supposed to be provided for theamsrs within certain time, was al-
ways delayed, and its content was not accuratebdtile neck for this was the issue
handling, resources, tools, missing documentatishiaeffective issue management
process. Some of the problems were also becaubke tck of proper training for issue
management work. It was found that documents agat grocess were missing for is-
sue handling. Tools were found to be inefficiemn¢inally as well. There were occa-
sional problems with tools and customer service neproperly taken care of. This
thesis is focusing on problems in CTA issue hamdtirocess and tools which are used
for that. Preliminary work for development workri¢al in 2004.

Overview

First, everything starts with Nokia history and amgation structure. To understand
Nokia’s product acceptance phases, readers hdwew the basic idea ddokia Mul-
timedia customer technical acceptance and how it is coabipg with different kind of
stakeholders. It is also important to know the lgasknd of the most common tools that
CTA is using. These are covered in chapters 3 and 4

In chapter 5, there are explained fundamental ssefithe software testing. The most
relevant examination from Nokia perspective isdliference between an issue and an
error. Acceptance testing in general is only ex@dilightly, since the topic is covered
more thoroughly in the chapter 6, where the whdléd @cceptance testing is gone
through.

Chapters 7, 8 and 9 are getting their teeth irgaatttual problem and development
work what this thesis is covering up. The old CTreoe handling work is presented in
chapter 7, and chapter 8 is identifying the maobjams of the old way of working and
making new proposals for fixing them. Chapter prissenting the improvements which
are the results of identifying the problems. Thelstthesis will be wrapped up in the
last chapter 10, where it is considered how welldbvelopment work was succeed,
what problems were fixed and which issues needae aevelopment work.



3 Introducing Nokia

3.1 History

Nokia has a long history starting in 1865, where$bindustry enterprise was estab-

lished in Tampere. Before Nokia found its curremsibess area, telecommunications
and mobile phones, there were also diverse othg&néss areas involved through the
20" century. After manufacturing paper, Nokia was imed in rubber industry, which
also led to the establishment of the Finnish Ca¥beks.

Cable industry was paving the way forward to tetegwnications and even further to
computer manufacturing in the 80’s. Since the bagim of the 1990's, Nokia has con-
centrated on telecommunications, by divestingnitsrimation technology and basic in-
dustry operations.

The company includes nowadays four business gradgisiie Phones

(MP), Multimedia, Enterprise Solutions (ES) andNetworks. Nokia also includes two
horizontal groups that support the business graDpstomer and Market Opera-

tions andTechnol ogy Platforms (TP) (Nokia website: Nokia Business Group Structure).

Business groups

Customer

and Market

Operations
E
=
=
TU: Technology
E "m{_';_:;r::s :hnuh'::i Multimedia EST:MW;I: Hetworks
|
= (MP) (ES)
I Brand and

design

Developer

support

Research

and venturing

Business

infrastructure

Corporate Functions
Figure 1 Nokia business groups and horizontal grqes (Nokia website:

Nokia Business Group Structure)

3.2 Customer and market operations

There are sales, marketing, sourcing, manufaguimd logistics included iGustomer
and Marker Operations supporting 3 business groupobile Phones, Multimedia and
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Enterprise Solutions. The Networks business group has its own dedicated sales and
marketing, logistics and sourcing functions (Nokiebsite: Customer and Market Op-
erations).

Technology Platforms

Technology Platforms (TP) is responsible for Nokia’'s technology and compeaditess.

It is providing leading technologies to platformsNokia’s business groups as well as
external customers. E.g. S60 and S80 are platfprogded by TP. S60, used mostly in
multimedia phones, S80 is a platform used in bgsiqdones, such as Communicator
(Nokia website: Technology Platforms).

M obile Phones

Mobile Phones products are focused primary on the markets gelaolumes and on
the main streams of consumers. It has been put eff to the design, facility of use
and the low price. In addition, some basic fundidrave been added like basic cam-
eras, music players and high quality screens, wdniehinterests for most of the people
nowadays (Nokia website: Mobile Phones).

Multimedia

Multimedia products are focused especially to the multimédhations. High quality
cameras, video calls, high quality media playes @ood internet browser are features
which will clearly jump out of the technology maiream. Multimedia is using S60
platform in their products (Nokia website: Multimay

Enterprise Solutions

Interest ofEnterprise Solution is to provide products and security infrastructsoii-
tions to business world. Products are focused tionage the usage fixed IP network se-
curity, mobilize corporate email and extend corpotalephone systems to Nokia’'s
mobile devices (Nokia website: Enterprise Solufjons

Networks

Networks, provides network infrastructure, communicationd aatworks service plat-
forms, as well as professional services to theaipes and service providers. Currently
in network side, GSM (2G), EDGE (2.5G) are used littie by little the whole world

is heading towards wideband technologies, whickiges more information capacity
in the networks for the users. So called 3G/WCDM®# &ISDPA technologies are now
breaking through in the industrial countries anderlikely developing countries are
following the trend (Nokia website: Networks).
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4 Multimedia Customer Technical Acceptance

4.1

4.2

General

Customer Technical Acceptance (CTA) is part of Nokia Multimedia business group. It is
combined from several teams, which are locatedralind the world. Currently, CTA

is led from Tampere, where the Tampere team islatsded. Other teams are located
all around the world, and those are called astfairteams”, once the composition de-
pends on active projects.

The purpose of CTA is to ensure efficient technazadtomer acceptance for Multimedia
products in time for production and sales readin€34\ is also doing close co-
operation with the customers such as: testing anification for a software quality.
Multimedia CTA is only responsible for Multimediagaluct acceptance, since CTA is a
part of the Multimedia business group. Other Bussn@roups have a similar responsi-
bility.

CTA is interoperating between customers and Nokigqams. CTA is providing in-
formation about software quality supplied by thetomers for Nokia Research and
Development (R&D). Customers are testing hardwacesoftware quality (functional-
ities) and reporting the issues by inserting isgperts iNOTC TRUE database system.
Issue reports are handled and pre-filtered by GSB&eé management team, through the
TRUE database system which sen@EC (Operator Technical Co-operation) organi-
zation is providing. All the valid errors are trégrsed forward to R&D, where the
needed corrections are done.

Relevant stakeholders

Customer Acceptance team works together with sestkeholder groups. In addition
to that, CTA is interacting with several partieside its own business group Multime-
dia. There is also co-operation with other busimggesps: ES, MP and TP as well, and
some stakeholders which are outside from Businessfs.

421 CTA customers

Main customers are the biggest operators, who lyshave the highest sales volumes.
The rest of the customers are consistent of otherators, regions, countries and retail-
ers. Consumers and end users are not includedAndd3tomer scope, but covered by
other Nokia functions.

4.2.2 Technology Platforms

Technology Platforms is providing the software platform for Nokia pradst Multime-
dia phones uses0 platform which is usingSymbian operating system. S60 is devel-
oped primarily by Nokia, and it is licensed alsmtber manufacturer®latforms are
providing their platform software fgrograms which are finalizing the product by in-
tegrating their own specific product software irS#ries 40 andSeries 80 are included
to the platform family (Figure 2).
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CTA interacts primarily withproduct programs, when related to software issues but,
sometimesS60 platform will be contacted directly. This can happen whea obvious
that customer issues are caused by an issue imp@mentation, and CTA can help
program in the error handling work. Then issues are comoated directly to th&60
platform. 60 has its own R&D where the issues are handled.

CTA uses the software information provided3s9 for planning own activities to-
gether withproduct program. Everyprogramis using a certain platform version and
this has to be known before sw can be integratedally, development for the new sw
platform is already ongoing when the old platfoeteases versions are in the same
time developed or ramped down.

Series-40 S60 Series 80
Platform Platform Platform
Figure 2 Nokia Platform technologies (Nokia ForumPlatforms and

operating systems)

4.2.3 Product Program

Product programs are part of business grou@soduct program means practically re-
sources which are doing the integration and impleat®n for one producBrogramis
planning the schedule and setting the strategy.iftcharge that targets are achieved.

CTA plans together with tharogram the product acceptance testing, and the vital-dead
lines when the product needs to be ready. Pralgtigagdnning will be daily work until
customer acceptance is achiev@tie programis providing terminals, testing equip-
ment and technical support to the CTA. Part oftémminals is allocated to the custom-
ers, for acceptance testing purposes.

Like 60, program has the R&D department as wdlhe program R&D is only respon-
sible for the specific issues and errors whichrenterelated t&60 platform software.
Program R&D will do error code fixes in the program specifadta/are which is build
on the top oplatform software Program R&D has to take care that all the necessary
platform fixes are also implemented to the product software

Program R&D will be the first contacted when it is about cetieg the customer re-
lated issues and errors for a specific product. @ilAprovide customer interface and
first level of issue management where issues esegrioritized and filtered before
feeding those tprogram R&D. Program R&D is responsible to inform CTA about
possible error corrections, so that information lbariorwarded to customers as well.

424 SoftwareVariant Team

Multimedia business group has owariant software team, which is creating variant
software for the customers. Variant creation isedon the top of the basic software,
provided fromS60 andproduct program.
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Because variant software will be the last softwbeeelopment phase before software is
given to customer testing, there will be eventuallsertain percentage of variant soft-
ware errors, which are reported to CTA. That isrdason why there has to be co-
operation with variant team, so that customer vagaftware issues will be fixed and
customer acceptance will be achieved in time.

4.25 Marketing

Multimedia has its owmarketing organization concentrated on taking care of market-
ing activities. In several cases, marketing peapéealso acting as an interface between
customer and Nokia R&D, when related to the tedrigsues and phone functional-
ities.

Marketing is trying to sell the products to thegital customers and they are also ne-
gotiating about the new requirements and phonetifumalities with the customer. If
marketing succeed to make a deal with the customatketing organization is provid-
ing the information to the product program aboetphone functionalities and customer
requirements. Sometimes requirement are not rieaiistmplement and requirements
need to be re-evaluated.

CTA has to be aware of the customer requiremermbihation of all multimedia
products and all the customers which have diffekard of setup in their phones can
make it complicated. When customers are reportinggdsues, it is not enough to check
the Nokia technical specifications, but the issuesd to be compared to every customer
requirement document. Since variant software tesaongating customer specific soft-
ware, marketing needs to co-operate closely weimtland create appropriate docu-
ments.

4.2.6 Operator Technical Co-operation

Operator Technical Co-operation (OTC) is an organization that provides services and
technical support for customers. It is co-operatiity operators and customers which
have done agreement with OTC organization. Agreémeinobligate OTC to serve

and give support related to customer issues. USING error database system for re-
porting issues to Nokia is part of the agreemeMC@ having personnel in the cus-
tomer interface, which CTA is also using. CTA hgseamission to use OTC error data-
base, maintaining and handling customer’s issues.

4.2.7 Regional and Country Product M arketing

Product marketing (PM) is responsible of marketing related issues iredit regions
and countries all around the world. PM is a chameth is providing issues from re-
gions and countries to CTA. The difference betwieeune reporting compared to the
OTC, is the process how the issues are reportechdMNokia internal persons who

will report issues based on the internal testinglmervations that the customers have
seen. So, in that sense, PM testing and reporingtithat organized. However, product
acceptance criteria is the same as for other custand software error corrections are
done according the same process than in any aglser ¢
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4.3 Toolsused in CTA

4.3.1 LotusNotes

Lotus Notes is a client-server collaborative software and elsystem owned by.otus
Software, of thelBM Software Group. Notes can be used as variety of personal of busi-
ness situations. It provides help to users manadgily work e.g. e-mail, schedules,
web access or maintaining and storing informatidhthese functionalities can be built
usingDomino environment andDomino servers (Haberman 1999: 4, 6.) From Nokia er-
ror management point of viewotus Notes is used for managing error information in
various databaseBomino servers andclients also enables to flexible work across dif-
ferent time zones all around the world.

4.3.1.1 Domino and Client Servers

In Notes database, system information is moving betwi2emino servers andclient
servers. Databases can be locateddwmino or client servers. Databases can be also
located on both servers with the same ID, it méhasdatabase located in ttieent
server will be copy of the database located@omino server. This kind of copy server
is callerreplica (Haberman 1999: 270). Around tBemino server, a very complicated
network can be build, consisted of many serversdatdbases. For example: a com-
pany could have this kind of server clusters imgweuntry, including various data-
bases. Servers would be connected directly or théthelp of other servers to the main
Domino server. Information would be copied from one server abain reaction and
databases would always have the latest updatecatlatahe synchronization. Actually,
when people are working across different time zptiesdata updates between servers
will happen all the time.

4.3.1.2 Replication

When data is copied from one server to anothés,calledreplication. During replica-
tion, data is synchronized between databases. 8ymezhtion happens in certain peri-
ods, which also enable working in offline. Replioatencompasses all aspects of a
Notes database, including data and design. This meanbltbes databases have a built-
in mechanism for deploying application changesitodnd users, even remote users
who work away from office (Haberman 1999: 59).

4.3.1.3 Database Conflicts

In Notes databases, a conflict can happen when multiples@se editing and saving the
same document. A conflict can happen in the sartebdae or on multiple replica data-
bases. The conflict can beeplication or asave conflict (Haberman 1999: 59).

During conflict,Domino is usingNotes document hierarchy solving the problebont
ino will store one document as th&in document and any other documentsrasponse
documents. Each esponse document will be named eithereplication conflict or save
document. Domino keeps track of the date and time a document tectth determine
which document becomes thin document and which document becomesponse
documents (Haberman 1999: 59).
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A replication conflict happens when two or more users edit the same dotuwn dif-
ferent replicasDomino is using a few simple rules to determine the graation for
saving thamnain andresponse document (Haberman 1999: 59).

The document that has been edited the most withinecthemain document and all oth-
ers will become esponses.

If all copies of the documents have been editetiensame number of times, the most
recently saved document will become thein document and all others will beconme-
SPONSes.

If one document has been deleted and any othenuaats have been edited, the dele-
tion will take precedence and all of the documenvilisbe removed (unless the edit took
place after the time the document was deleted).

A save conflict happens when two or more users edit the same dodwn the same
server. It does not matter which fields are gomghanged, because the first document
to be saved becomes timain document. After that, any of the other users saving the
document will be prompted by a dialog box warningnh that the document will be
saved as save conflict. If the user chooses the save the document, itawithmatically
becomea response to themain document (Haberman 1999: 59).

4.3.2 TRUE Database

TRUE database is part of the Nokia Lotes Notes. ERWstem server and network ar-
chitecture is following Nokia common rules for sery and databases. TRUE database
was designed originally for Nokia internal end-utsssting, but currently the system is
in CTA use as well. The system is maintained byQfA€ organization, which is re-
sponsible for the development area and solvingsipeoblems related to the tools. The
figure 3 is showing a sample view from OTC TRUEadhaise.

The TRUE database concept is used as an errottirgptwol for OTC, this tool is re-
ferred as OTC TRUE DB and it is a simple and efiectvay to report errors directly to
theproduct program. This will provide a common database for@lbduct programs.

TRUE system uses, as other Lotus Notes databa&gptisation to synchronize data be-
tween the servers all around the world. How fast tlacopied between the servers de-
pends on the distance of the servers. For exarinpékes longer time to replicate from
Asia to Finland than from Europe to Finland. To imiize the network traffic, synchro-
nization is done in certain time cycles. In OTC TRE)ystem, all data is going through
the mainDomino server(s) calledOTC Central. Data is moving betweedentral and
project (client) servers which are located as near as possible where the groject is
located.OTC Central is always between customers andphgects servers.
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Figure 3 OTC TRUE view

433 TSW

Originally designed for S6d,SW (Terminal Software), it is a database and an interface
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to maintain information of the R&D errors. As wal OTC TRUE, TSW is a part of
Nokia Lotus Notes system. Error analysis is happening in error respavhere all com-
ments and other information is stored. Mainlysitised foprogram andS60 software
error management. The figure 4 is showing a sample from TSW database. The ac-

tual content related to Nokia internal informatzamnot be shown.

&) Watkspace | [ TSW Erors 12300 By Frogr . x|

oW, Enore g1 2300 (] Now 8w Error Repert ) New TSW Enrors reloase (Januaty 13, 2007)
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Figure 4 TSW view

434 PCP

PCP (Product Creation Process) database is similarly part bbtus Notes system and it
works same way as TSW. Only error focus areasligiely different due organization
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using it. It is mostly used for managing networkl diardware related errors. The fig-
ure 5 is showing a sample view from PCP databdse attual content related to Nokia
internal information cannot be shown.

3 T Close. &) Fisld Test | ANewError (Z2Help 4 Tool Feedback
%} Field Tests @, Search in View '2. Field Testsiby Destination®
—_— - :
Q by Begin Date Searchfor | Search
S b siclion I [Titte | |Status |Responsible  [ID
by Responsible 1
(J_“:‘ iy Statis |
|y nformes Programs
= peren ace
i
bl

»n*»n*»n*»n*»n*»n*»n*t:*»n*»n*»n‘

Figure 5 PCP view

4.3.5 Database Mapping

Database mapping is a vital functionality for managing and synchmng errors be-
tween different databases. Status mapping is happénthree levels; R&D databases
which includes PCP and TSW debases Internal OTCH BRJoject TRUE) database
and external OTC TRUE database. R&D statuses appimgito internal OTC TRUE
database and from there statuses are mapped tonarstin external OTC TRUE data-
base. Customers are only seeing the external OTWETdRatabase information. Project
TRUE, TSW and PCP databases views are only fordNiokérnal personnel (Figure 6).

OT(C, TRUE and R&D status mapping

PCP DB
Project TRUE DB

TSW DB

(internal view) Error from OTC TRUE to PCP

When an error is
transferred from OTC
TRUE, the status is set by
default in TSW/PCP to

Thisis the list of status’s “Detected”.
that can be used by the
Program.

Error from OTC TRUE to TSW

Status mapping
These status’s are set
manually to reflect the
Programs internal status

or

Are updated automatically Automatic Update from PCP Depending on what the status
by the R&D Update system. of an error in TSW/PCP is, the

R&D Update System will trigger
an automatic update, and the
status will be changed in 0TC

Automatic Update from TSW

<« -

~.

Figure 6 Status mapping between databases
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The purpose of mapping is to make the most comrtadnsschanges automatically be-
tween project OTC TRUE and R&D databases. On therdtand, mapping between
external and internal OTC TRUE is fully automafibis is one functionality which is
reducing work in the issue handling.

There are certain status categories in R&D DB, Wi indicating relevant situation
for Nokia error correction process. One of the saskissue handling is to inform CTA
and customers about status of error correctionggd/Nhen this happens automati-

cally, it saves work steps in issue handling.

Status is only giving indication about the errorreotion process. It does not give de-
tailed information about the error and possibleisons for it. As well as OTC TRUE
error reports are giving detailed description almustomer problem, exact information
about the error investigation and possible comestiare included in the actual R&D er-
ror reports.
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5 Softwaretesting

5.1

5.2

White box and black box testing

Testing is trying to validate functionalities oktloftware against requirements and find
possible errors from the product. It is imposstblé&nd all the errors but with a system-
atic and good test planning the most of the repleaters can be found. Testing can be
static or dynamic. Static testing means that the code itself wilabalyzed manually or
automatically. Desk checking is ensuring that theéecalgorithm is mostly working as it
was expected.

Dynamic testing can be divided roughly in to the tseparate partshite box and
black box testing. White box testing looks implementatiordatails. It will cover
widely the whole structure and logic, since itisitMe for a tester (Figure 7).

y=2X
Input x=2 Output y=4

Figure 7 White box testing

In black box testing the internal implementatiomidden from a tester and testing is
only focusing analyzing the results (output) of sloétware run test cases (input). In
other words, in black box model, it is tested fimtl and behavioral issues (Tamres
2002: 220). Nokia acceptance testing is black letirig (Figure 8).

Figure 8 Black box testing

Amount of testing

Testing is good to be done thoroughly, but peréecis not usually cost-effective. From
business point of view, it is worth to stop whea tertain amount of testing is done.
Optimal situation does not mean that tested oligatiissing quality, but if it is not
guestion of costs, over testing will lower the amioof errors. Patton (Patton2001) pre-
sents the relationship between the amount of gpgmformed and the number of bugs
found in the figure 9.
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Figure 9 Optimal situation for testing (Patton 20Q)

Concept of an error

Several synonyms for an error in software engimgeare used. Defect, failure, fault or
bug are widely used when talking about errors. iIEters to an incorrect action or cal-
culation performed by software. When talking altesting, it is departure from specifi-
cation (Haikala&Marijarvi 2004: 287). Error canretist without specification, because
error is validated against the specification.

In general, an error results from a combinatioa defect (code that does not correctly
implement the requirements or intended behaviad)aafault. If, as a result of the error,
the system performs an undesired action or faifgetéorm a desired action, then this is
referred as a failure (Haikala&Marijarvi 2004: 288)

In the beginning of the product acceptance testing,normal that the amount of found
errors stays high, compared to the fixed errorst dfter a while, the amount of fixed
errors will reach the same level with the founaesy until all valid errors for product
acceptance are corrected (Figure 10).

oo
o
f
I

40+ Found
errors

Amount of errors

Fixed
g+ errors

A 4

Time

Figure 10 Error curve and fixed errors (Haikala&Mar ijarvi 2004: 293)
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Error versusissue

In Nokia CTA terminology, an error is rather calleslan issue than an error. The most
relevant difference between an issue and an exttbiat, an issue, is yet unidentified
problem whereas an error is proved to be causedfaylt. Reported customer issue is
not always an actual error, but a feature whiclkiasking according to the specifica-
tions. Customers might report about issues whatske as an error but company might
see that as a feature (Haikala&Marijarvi 2004: 287)

Error handling and error management

Usually, the main reporters are software testedsd@velopers but it is not uncommon
to receive reports from marketers, support stuff eustomers (Bays 1999: 51). During
the Acceptance testing, all errors are coming feoistomers or testers on behalf of cus-
tomer. However, even if usual case is that mogh@kerrors are already found inter-
nally, acceptance testing helps to find errorseodtom live customer environment.
That is the reason why large amount of error respamt concerning on customer fea-
tures and functionalities in the software.

Founded errors should be reported and analyzedoNptthat reports are the most
relevant issue for fixing errors in R&D, but remowill remain as a document which
can be used as a history when planning a new prdfeAcceptance testing, a certain
form to report errors is used. Thorough made foiithferce reporters to write down all
relevant information which was related to the erReport has to contain e.g. clear er-
ror description, expected and actual result. Géer report will help developers to un-
derstand the problem easier and error correctianse made faster.

Error handling and error management is relevarg@afly when the amount of errors
is large. In error handling, the customer reporéschecked and filtered by error han-
dlers. At this point, invalid errors can be sepadaind valid errors can be delivered for
error correction process. Purpose of error manageis to control and monitor that
correct error processes are followed and validremall be corrected. Error manage-
ment, on the other hand, is prioritizing most catierrors for developers, so that error
will be fixed in a correct order.

Classification can be used for making prioritizeggier. Errors can be categorized for
different levels. Thomas Pyzded has used threerdiit levels to categorize defects,
which are presented in table 1(Pyzdek 2003: 2b8oftware engineering, the same
categories defining defects can be used, but definis needed to match software engi-
neering concepts. Nokia is using the same categytwieprioritizing errors. In addition

to these categories, Nokia is using catedgwstopper for defining extremely critical
errors, which need immediate actions from erroresiron point of view.

Table 1 Pyzdek defect categories (Pyzdek 2003: 218)

Critical defect A critical is a defect that judgniemd experi-

ence indicate would result in hazardous or un

safe conditions for individuals using, maintain
ing, or depending upon the product or a defegt

that judgment and experience indicate is likely
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to prevent performance of the tactical function
of a major end item such a ship, aircraft, tank

missile, or space vehicle.

Major defect A major defect is a defect, other thatical,
that is likely to result in failure or to reduce ma
terially the usability of the unit of product fdsi

intended purpose.

Minor defect A minor defect is a defect that is hiegly to
reduce materially the usability of the unit of
product for its intended purpose or is a depar
ture from established standards having little

bearing on the effective use or operation of th

]

unit.

5.6 Error management ver susissue management

In the same way as errors and issues, Nokia CTax aranagement is rather called cur-
rently as CTA issue management. However, CTA&tifitinues to make error man-
agement work as well. When issue management eiistanes always before error
management, and it is emphasizing more about pBraNg issues. Issue and error
managements are basically doing the same tasks) Hifferent level. Issue manage-
ment is a front end work whereas error managenwtitraies from the point where is-
sue management has ended.

5.7 Test planning

Project management is the main responsible foptasning. There have to be also re-
sponsible project management in customer siderdardo care of the test planning on
their behalf, because Nokia cannot interfere custinternal planning. Test planning
has to include, at least, schedule estimationfirsgafesources and equipment needs
(Tamres 2002: 214). Tamres is also mentioning aleviing issues which, are relevant
in a good test plan:

» Overview of schedule for test activities, whicluged by project
managers to produce the project schedule;

» Approach to testing, including usage of testindggpo

* Test tools, including how and when to obtain them;

* Process which conducts tests and report results;

» System test entry and exit criteria,

» Personnel required to design, develop, and exd¢ests;

* Equipment resources — what machines and test beacbeaeces-
sary for;

» Test coverage goals, where appropriate;

» Special configurations of software and hardwareleddor tests;

» Strategies for testing the application;

* Features that will and will not be tested;

* Risk plans.



22

5.8 Testing levels

The design for each testing level is done in threesponding level where the actual
testing is performed. Respectively, the resultsauh testing level are validated against
the documents created in the corresponding design (Figure 11).

Nokia is testing the software internally througlyamization levels by testing teams
which have been set up by project management.dn leael, there are responsible per-
sons who create test cases for software testiegllyd it is a software tester who cre-
ates the test cases. E.g. platform software iedasting test cases created by a platform
testing team and program software is tested ugiogram testing team. In the end,
software has to pass the test cases which areedraatording the specifications and re-
quired standards.

5.8.1 Moduletesting

Module testing is validating against software desigd module planning documents. It
is the first opportunity to test the created cadenbdule level. Module testing can be
done by the person who created the code, or ibearsed separated testing personnel.

5.8.2 Integration testing

Integration testing is validating against architeal and system design documents. It is
verifying that the combined modules work togethanrectly. Integration testing process
starts with combining first individual modules aadiding more of them until the entire
application have been built. The testing is dongtages, making it easier to find the
root cause. When error occurs, it is more obvibas the last added component will be
the cause for the problem (Tamres 2002: 221).

5.8.3 System testing

System testing is validating the entire produciirzgjaoriginal project requirements and
its purpose is to verify that all software and leaice components are integrated cor-
rectly together. Tamres mention following testirmgegories, which are included in sys-
tem testing (Tamres 2002: 222):

Compatibility testing ensures that product will interoperate with ott@mponents and
devices. E.g. Nokia phones have to work togethdr different kind of computers.

Configuration testing is using different software and hardware configare in order to
verify combinations that the system must support.

Functional testing is validating the requirements the system havalfitl.

Install testing. It means testing various installation and unahation procedures which
have to work properly in different kinds of situats.
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Load testing is trying to simulate real world interactions. &ya or application is un-
der a range of loads, in order to determine at \pbatt the system’s response time de-
creases or fails.

Performance testing is ensuring that the system is responding withengpecified time
constraints. This is very important, especiallyvieb applications.

Recovery testing. The device under test or a system is verifiedithaill recover to a
useable state after having experienced a crastiwhee failure, or similarly damaging
problem.

Reliability testing is ensuring that the system operates under cextauditions for a
specific period of time.

Security testing is verifying that only authorized users have astesllowable features.

Serviceability testing. This is related to internal maintenance informmatisuch as traces
and diagnostics messages. It's also known as nirzaidity testing.

Sresstesting is designed to confront abnormal situations atsdessentially purpose, is
to break the program.

Usability testing measures how well people can use some human-nigetet for its in-
tended purpose, e.g. usability testing measuresgaigility of the object.

5.8.4 Regression testing

When the changes are done into software which &as already tested, it has to be
tested again. The purpose of regression testittgaasure that changes have not broken
any other part in the software code, meaning thmeva fault is not found. The part
changed will be tested with the old test casesalsat with new test cases, which are
validating the error correction. After this integom, the testing phase will be repeated
again.

5.8.5 Acceptance testing

Acceptance testing, as a concept, is quite unkraavahit is often associated to release
testing, usability testing, regression testinglpha and beta testing (Haikala&Marijarvi
2004: 288-291). According to Ebelin, acceptancertgor qualification testing is sup-
posed to demonstrate that the system design meditsmpance and reliability require-
ments under specified operating and environmemwtaditions (Ebelin 1997: 315). Ac-
ceptance testing is taking the place, when needdlle end of the V-model. V model
was developed in Germany in order to regulate dftsvare development process (Fig-
ure 11).
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Figure 11 V-model

Acceptance testing is validating the system agaustomer requirements and ensures
that the product is ready for operational use (B=n2002: 223). Depending on the
software development area, the exact locationdoeptance testing might be different.
Acceptance testing can be both seen as part alyftem testing or it can also come af-
ter it.

Acceptance testing can include or precede a prazdesial pha andbeta testing.The

alpha test is conducted at the developer’s site by soousr. The beta test is conducted
at one or more customer sites by the end useeddftware. (Pressman 2000: 483.)
The purpose of this process is to find errors ¢tioatd not be found from internal test-

ing.

Before starting acceptance testing, software ntgthas to be good enough. In accep-
tance testing, the main goal, from corporate petspe is to achieve customer’s prod-
uct acceptance as fast as possible, which doeseessary mean that all software re-
lated errors would need to be fixed by that timev&oping time will be very long if
software needs to be 100% perfect. Finally, thigedels on the product itself and the
requirements what the customer has set.

Steve McDonald(McDonald 2000: 69) is giving somggastive information about the
relation between software faults and the time ektigping the product (Figure 12).
There is a point, when fixing more than 95% of éners, delays the plans. Roughly it
can be said that, acceptance testing is better ttented a little bit earlier when the
amount of corrected faults are reaching 95%. Thgit fault correction number tells
that software is enough mature, and most custonuwapgance will obviously happen in
a short period of time, because they would not &émdrs anymore.
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The figure does not show anything about the sevaritl priority of the software errors.
It does not show about run test cases either. &gdo not represent the right fault cor-
rection status, if the test specification were vglgrdesigned, so real errors are not ac-
tually found at all. Practically, it is very diffidt to make realistic plans for acceptance
testing.

Optimized situation, for product acceptance testimghat software would be mature
enough, so that customers could run the test chsesgyalpha testing. Inbeta testing,

all reported errors found from first round couldfbed in time, so customer does not
find any more errors, which could prevent acceptirgproduct. From mobile business
point of view, it is also important to let custorméest the product early enough during
acceptance testing. Acceptance testing is alsoghpertunity for customers to tune up
mobiles with the network environment.
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6 Nokia acceptance testing

6.1 General

In Nokia termsalpha is referring taechnical trials andbeta is the same ascceptance
testing. Acceptance testing will end up in the customearaypals.Technical trials will
differ from alphatesting in a way that Nokia will provide proto devices aedted soft-
ware to the customers, and the actual testinghapipen at the customer site, instead of
developer’s siteAcceptance testing will also happen at the customer site (Figure 13).

Product
acceptance

Acceptance  (Betatesting)
tesiing

Customer
requirements

validate requirements

Requirements
Engineering

trace
implementation

System Design

trace
ireplementation

Software Design
{Module planning)

System Validation (Alpha testing/
System testing Nokia techinical
trials)

System Verification
Integration testing
verify
design

Software Verification
Module testing

Coding

Figure 13 V-model with acceptance testing included

6.2 Test planning

Nokia acceptance testing is planned together witlyram, CTA and other relevant
stakeholders. Planning includes estimation ab@dwees, equipment, risks and sched-
ules. Relevant information for acceptance tessngpimmunicated and negotiated with
customers after Nokia internal planning. The mogiartant information for CTA and
customers is the schedule and estimation whenciteptance testing can be started. For
the customer, it is vital to know the schedulettsd resources can be reserved in time.

6.3 Starting acceptancetesting

When software is mature enough and it fulfils @&éded requirements, program will
make the final decision when the software is giteethe customer for testing, and when
the actual acceptance testing can be startedhdihécessary equipment and software is
delivered to customer, who will start the testiAgthe same time, issue and error man-
agement prepares to receive issue reports frommustemer testers. Resources, tools
and access rights have to be ready before thetmegpastarts, so that valid errors can be
fed to the software error correction process.
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6.4 Customer testing and reporting

Customers are doing the black box testing, oncg dhe testing the hidden implementa-
tion of the Nokia product. The only thing what Nakvill know about customer testing
is the result of the failed test cases, which afkected to the issue reports. Actual test
cases and other details about the testing mighvenetsible, because customers are not
always providing that information for Nokia.

Customers are writing the error reports accordintpéir own processes. However,
Nokia is providing guidance for customer testersrisure adequate quality of issue re-
ports. A good report should always include bastkbeound information about the test
report: who was testing and where, what was thdymosoftware version and what
kind of environment was used for testing. E.g. Wwhmetwork was used and what possi-
ble other applications were used during the testing

The most important thing is the exact issue/erescdption. The expected and actual
results of the test case, testing steps whicheading to the error and how often the er-
ror was able to reproduce have to be explained #dseenshots, error messages and er-
ror logs will help the investigation a lot. Withodeecent error description, Nokia cannot
help customer to solve their problems.

6.5 CTA issue handling

Customers have an access to the Nokia OTC TRUEmysthere they are inserting the
issue reports. Nokia issue/error management fitadsanalyses the reports. Valid re-
ports are transferred for further R&D investigai@nd the invalid reports will be re-
jected. Figure 14 is presenting an example of ch€ ORUE error report.

st Unit
*Test Unit Serial Hurnber (IMEL) IMEL | ESH / STP:
* SH yersian
* Huy version:

* Country: ity
*Region:
Language used Keyboard layout
Network Used:
Display Mode: Display Type
Menu Mode;
etwork Information
“ perator:

rror information
*Title: Status: Solved

Error category apen Fault syrmptom code: -error-
(selected by filtering person) Fault symptom location: -errar-
*Isthe error repestable: ves * Saverity: Fatal

R&D Error Information

Transfer Status Transferred to TSW on 06.11.2006 by Item number in the DE the error was transferred to:

Link+o this error inthe DE the error was transferred Notes link ta this eror in the TSW Eror DB Current Error status in the DB the error was - Mo data available -

to: transferred to

Program Priority CRITICAL PROBLEM Current Fixed in Release status inthe DBthe error - No data available -
was transferred to

Comments for internal Mokia discussion. Not wisible

1o Operator. (Can contain links)

Scope
Fault Symptom: Phone SW - Call Related - Cellular Voice Call
Scope: Rellability

Detailed description

Comments - Visible to Operator (editing this field wil trigger automatic status update mall:

Error Description
Please explain the error in 38 many details as possible

Error Conditions f Steps Izading ta the Errar

Figure 14 OTC TRUE DB error report.

6.6 CTA responsibilities
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After valid errors have been transferred to R&D A0 responsible for following up
the errors, which are possibly gating the custgoneduct acceptance. This work is
dedicated to CTA responsible persons, who are ragm about the issues in different
levels in the Nokia organization, having meetindere error corrections are discussed
together with software responsible persons. Imtbetings, responsible persons are re-
viewing the current status and decisions are mhdatarror correction priorities,
schedules and targets. If there are any high pyioustomer issues that needs to be
solved, then CTA is responsible to inform softwareation team about this kind of in-
formation.

CTA is also having similar meetings with biggertomsers, like mega operators. In the
meetings, the status of customer plan and erroecton priorities is reviewed. CTA
will take input from customer, discussed again Wittkia R&D. CTA needs to know
also the current Nokia software status, so tharmétion can be discussed together
with customer. E.g. issues which Nokia has rejetieh error correction plan have to
be explained to the customer. It is the customeisam if explanations are acceptable
or not.

Customer product acceptance

Product will be accepted when customers get comdrticat the product is ready for
market sales. Practically, approvals mean a sttmatihen customers are not finding er-
rors anymore, or when the severity of the remaieimgrs is so low that the product is
good enough. After the approvals, there is a pdggito make an agreement where
manufacturer promises to fix remaining errors fer tustomer. If the customer requires
approvals for future maintenance releases, CTA@misuvides that.
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7 OIld CTA error handling

7.1 Old OTC TRUE status

The old OTC TRUE DB was consisted of 13 differgatisses, mapped between inter-
nal OTC TRUE and external OTC TRUE databases. thest®owere able to see a
slightly difference in status from the external OTRUE view, sinceR&D ignored in
internal view, mapped tgjected category in external view. In addition, certain BR&
status categories were mapped to the OTC TRUE DB.plrpose of the error handling
flow was to handle all the open errors within tleetain time, and achieve final status in
OTC TRUE DB.

Final status means that the error report has gone throughrtbe feandling process and
has faced the final decision, which cannot be cedngthout good reason. The reason
for changing the status might be e.g. new evidéasebeen found for an invalid error,
which has turned to be valid errétinal status errors can beclosed, solved, as speci-

fied, not an error, R&D ignored (rejected in external view)

Here all the old OTC TRUE DB status categories fidokia error management point
of view are explained:

1. Open
New externally reported error from originator whismot handled yeOpen reports
needs to be handle primary. This could also beartevhich has been ioperator
query and has been returned back, tmpen when originator has answered to the
guery.Open status is used in both internal and external views

2. Operator Query
When error report is unclear, more informationassible to be asked from originator
usingoperator query function. This function is only used when the Hanéxpects
clarification about the error from the originatgrg. this function is not used when just
commenting the erroOperator query status is used in both internal and external view.

3. Not an Error
A report is not seen as an error at all. The cdrgethe report is not related to errors.
E.g. a report includes only irrelevant questionsanments, or it is just a blank report.
Not an error status is used in both internal and external view.

4. Known
An error has been reported before and the reparbealready found from OTC TRUE
databases or other R&D databases. There has ttirdeta the duplicate error, or a
track known error function is used which makes a link between thersr Duplicate er-
rors needs to be followed up because of custondatap in OTC TRUE database.
Known status is used in both internal and extevieals.

5. As Specified
When error is working according the specificatiddew requirements and customer
suggestions are belonging to this categ@sspecified status is used in both internal
and external views.

6. Report Accepted
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The error has been accepted to be a valid erroitdwad been transferred to R&D da-
tabase first timeReport accepted status can be used also for duplicate errorbeifetis
a wish to emphasize that particular customer énr&®&D error correction process. In
those situations, the link has to be created manaaivith track known error function-
ality. Other option is to usenown statusReport accepted status is used in both internal
and external views.

7. Studied
The error is investigated by error handling teawh mot by R&D team. It is also used
when the issue status is pendiSmdied status is used in both internal and external
views.

8. Solved Not Released
Correction is available, but release schedule fpomauct program side is still open.
Solved not released status is used in both internal and external views

9. Solved
Error is solved: the corrections are available emdr is verified. The error is not repro-
ducible or issue is no longer reproducible, everugi there is no exact fix for the prob-
lem. Solved status is used in both internal and external views

10. R&D Ignored
An error report has been ignored by R&D. The sthfassbeen changeditgored in
R&D databases, which is mapping back to OTC TRUtalmse. This is seen ias
jected in external view.

11. Rejected
The same meaning &&D Ignored but this status is seen externally by customers.

12. R&D Duplicate
An error report has been set as duplicate in R&@lseR&D Duplicate status is
used in both internal and external views.

13. Closed
Originator has closed the error. Open status id usboth internal and external views.

7.2 Processoverall

Customers, who had the agreement with OTC, werartieg errors to the OTC TRUE
DB. Error reports were seen as an error sincelthprocess was not aware about the
concept called “issue” and that was the reasonauingent issue handling was called
before as error handling. In error handling, infatibn was going between customer
and the developer, including acting operator cdrgacson and error handler as in the
middle.

All open errors reported by the customer were heththirough error handling team.
Based on the available information in the errorcdpsion, reports were accepted or re-
jected. If the report was having lack of informatimbout the problem, it was sent back
to originator and asked more information. Other ONMRIJE DB status were used
based on the OTC TRUE error description and watdée status, which was the most
suitable for the situation.
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Accepted reports were transferred to the R&D datebavhere those were set under
specialists’ responsibility. Status of the errquas after that was changed according to
the information given in R&D databases.

Old mapping between databases

Status between external and internal OTC TRUE datdbwere correlating with each
other, excluding statuR&D ignored, which was shown on the external databadeeas
jected. When the originator answered to therator query, it turned back t@pen
again.

When errors were transferred to TSW DB, OTC TRUHust was changed Report
accepted and R&D status was changed automaticallpétected. When error status
was changed ttgnored or Postponed in R&D DB, status was mappedR&:.D ignored
in OTC TRUE DB. Duplicated errors were mapped inCONMRUE toR&D duplicate.
Verified andClosed statuses in R&D DB were mappedSaved in OTC TRUE DB
(Figure 15).

0ld mapping between OTC TRUE and TSW
Project TRUE DB TSW DB
(internal view) \_/
" i TSW View
Operator View Program View
Detected
Open Open
To be evaluated
Operator Query Operator Query
Assigned to Symbian
Report Accepted Report Accepted
— More info
As Specified As Specified
Not An Error Not an Error In progress
Studied Studied I— Ignored
Rejected R&D Ignored Postponed
Solved Not Released Solved Not Released Released
Duplicate
Known |
- Corrected
R&D Duplicate R&D Duplicate !
Solved Solved Pending
Verified
Closed Closed
Closed

Figure 15 Old status and mapping between OTC TRUErad TSW

When errors were transferred to PCP DB, OTC TRWHIstwas changed Report ac-
cepted and PCP status was changed automaticalBetected. When error status was
changed tdgnored or Postponed in R&D DB, status was mapped®R&D ignored in
OTC TRUE DB. Duplicated errors were mapped in OTRIJE toR&D duplicate.
Verified andClosed statuses in R&D DB were mappedSaved in OTC TRUE DB
(Figure 16).
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8 Problemsand solutions

8.1

8.2

8.3

Documentation in general

Most of the problems happened because of the fagmropriatedocumentation, in-
structions, communication and lack of adequate traiing. This problem was seen
both in customer’s and in Nokia’s side. There wesegood instructions for originator
to report the errors correctly for Nokia. Also, theople in the middle of these two par-
ties did not always have sufficient technical cotepee to understand error reports. As
a result, there were too much error reports fed éntor database, which were not un-
derstood. The worst case was that errors which wetrenderstood were not corrected
at all. On the other hand, errors which were thotgtbe errors, ended up not to be er-
rors, wasting R&D resources. That's why those wereeven seen as real errors, caus-
ing delays in the correction process.

On the Nokia’s side, there were not good simplelgce to handle CTA error reports
and the understanding of the errors was insufftciérror handling had problems some-
times to follow strictly the process, causing merstandings and software correction
delays. However, even if Nokia R&D had good err@nagement documentation and
technical competence, R&D was not totally awarthefimportance of the customer’s
errors and they were unconcerned about the CTAsrro

This problem is complex and needs several actiond#fierent areas. First of all, there
have to be proper documentation and instructionsri@r handling work, so that work
will be done correctly and systematically. Trainimgs to be increased, so that adequate
competence level is fulfilled for people who workwissues and error reports. Visibil-
ity of CTA through organization streams have testyenger when interacting with
stakeholders. CTA have to communicate more closély customers as well as with
R&D, and take care of prioritized and relevant ésuCommunication means also co-
operation from the stakeholders, so that all padi® aware of situation and understand
errors correctly.

Process

The biggest problem for CTA error handling process the non-existence of the
documentation. Work was done before like “ad hdglesand even if there was a cer-
tain process for the error handling, it was nottem down properly. If there is no clear
existence for a process, it cannot be followed.

The solution for this is to identify the process &TA issue handling and write it down.
Process has to be exact enough, so that all paaddsasks can be explained. However,
it shouldn’t go too deep in to details, because@se needs to be still generic and un-
derstandable. Generic process in to the right petsg gives space if something goes
wrong, what was not taken into account when crgdtie process.

Status categories
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OTC TRUE DB was having too much status categomekitawas found that the
categories needed updating. It was also wantechi@ roategories simpler for custom-
ers in the external OTC TRUE view. The reasonli tvas that customers were only
interested in their issue corrections. If error wascorrected, there should to be a good
explanation. Simple status category is not onlful$er customers, but also for error
management because it is making error handling stoagghtforward.

The solution for this is to remove all unnecessaayus categories and use only catego-
ries which have a clear purpose in error handlingcwCategories have to be also ge-
neric enough, so that status is holding it's megiminseveral projects which are using
OCT TRUE DB. Otherwise, there is a risk that catexgoare needed to be changed
every now and then, which is just consuming resesirc

M apping

The purpose of mapping was making the error handioidg easier. Mapping was af-
fecting between internal OTC TRUE, external OTC E&hd R&D databases, but it
was not working perfectly. Mapping had to be chahigetween internal and external
OTC TRUE because status categories changed. Mappohglso to be changed be-
tween internal OTC TRUE and R&D DB. Status categm R&D DB did not always
corresponded to the status in OTC TRUE after mapaimd R&D feedback had to be
explained in details anyway to the customer. Bnaordler had to separately, open R&D
DB manually and check the information which hatbéocommunicated to the cus-
tomer. The action to open the error report in Ldtieges was only adding extra step,
and it might take sometimes a lot of time dependinghe load of the system.

Another problem in R&D database was that mappidgodiy work withcommon base
status, which was used generic 1880 in software correction process. However, CTA
was following the software correction statugpodgram integration team, because it
was the department after all that was combiningstfeware for customers. Now, the
system did not map R&D program integration statuthé OTC TRUE DB at all.

As a solution mapping have to change to matchstagtween internal, external OTC
TRUE and R&D databases according to the new catgydviapping has to be as sim-
ple as possible to reduce the manual work of en@magement, so that the need of
opening the R&D DB could be minimized. This is besait is very common that
working with Lotus Notes databases, gets slowemvthe load of the system will in-
crease, or the amount of data in databases gransigoMapping has to be activated
whenprogramintegration status is changed instead tisemmon base status.

Other problems

In addition to the previous, a group of separatbi@ms were identified, which were af-
fecting the issue management work negatively. $¢venes problems were found in
practical OTC TRUE database usage, caused by a¢iplc data losses and unwanted
breaks during work day. Information was missing dath wasn’t updated. Sometimes
problems were caused just because of developmdrgugport work in the OTC TRUE
system. Some of the problems were related the fe@ataf Lotus Notes system, such as
replication and data conflict issues.
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There is no easy solution for replication and diasaes, once those are issues which
have to accept when using Lotus Notes system.ditiad to that, it's more like a tech-
nical issue what system support has to solve. Bystgport, however, could help with
this issue, giving guidance and information abbetrtdevelopment schedules.

Another big problem was the CTi&gion andcountry issues, because those did not
have account and location in OTC TRUE DB. Issueeweported by email, which
made it difficult to follow and track them systemgatly. A solution for this was to ask
support team to open an account and create adodatiCTA section in OTC TRUE
DB.

It was found that OTC TRUE system was missing tedigch could help managing er-
rors get better. There was a need to import, smftexport outside of the OTC TRUE
system, because the system itself is very heavslamdto use for just reviewing the er-
rors. Also, there was a problem to get trustfuiistia for management use. For some
reason, system created duplicate error items idadtebase, which distorted the actual
results. A tool for import/export functionality hesbe built and also the way to get cor-
rect error report statistics for CTA purposes.

Although, Nokia was providing guiding and ready-mddrm for people who reported
the errors, instructions were not always follow€dstomer error reporters were occa-
sionally creating incomplete error reports, whicad® the investigation more difficult
and in a worst case, the error could not be ingatdd at all. As a solution, there is a
need to improve the guidance and inform all thepfeewho were creating customer er-
ror reports.



36

9 Improvementsin CTA issue handling

9.1

9.2

General

Improvements of the documentation were concentrfatetthe CTA issue management.
The purpose was to write down what the issue managework was all about. The
meaning of the documentation is not only givingdguice for people who are already
dealing with CTA issues, but also new personnetrimining purposes. The idea of
process description, work flow and explaining taiskdetails were to ensure that work
in CTA team was done correctly and more efficierdynew relevant CTA documents
are introduced in this chapter.

Another big improvement was changes in status cage=gand new database mapping.
Changes were done in the OTC TRUE system in au006. Descriptions for new
status categories and new database mapping are iiotinis chapter as well. Actions
for rest of the improvement have already startati@ans are in progress.

CTA issueflow

CTA issue flow was documented in high level to diéschow the issues are moving
through Nokia software error correction processeksraturning back to the customer.
As an input, the issue report was given with aatertiescription and as an output pos-
sible software fix or rejection with explanatioEplanation is corresponding to the
number mentioned in the figure 17.

1. Originator creates an issue report as an inpuiregdts it to the OTC TRUE sys-
tem.

2. CTA issue handling team is receiving the issue ntegoad issue handling is done
using OTC TRUE database. Issues are handled angalihe CTA issue han-
dling process and valid errors are transferreghfogramin R&D databases. Inva-
lid errors are rejected and communicated backdmtiginator.

3. Theprogramis investigating the errors and following theirrerror handling
process. If the errors are solvedpnogram level, then it will be communicated to
CTA issue handling team, which is delivering thimimation for originators.

4. If the errors need to be solvedglatform level, therprogram will forward the er-
rors toplatform responsible area. Also, CTA issue handling teaatidsved to
transfer the errors directly fptatform, if the error is proved to bephatform re-
lated issue. Errors will go through tpkatform error handling process and when
errors are solved iplatform level, information is communicated to back to each
level, program, CTA and originator.

5. If the originator is happy about solving the prabljehe issue will be closed.
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(TA Issue Flow

OTC TRUE db/Web interface

(CTAerror mgnt

OTCTRUE db

R&D database

Figure 17 CTA issue flow

Improved CTA issue handling process

The whole CTA issue handling process is dividestaps in the table 3. Each step is
explained in description column and there is cquesling index number in Figure 18
matching to the index numbers in the table 2. Thike most relevant guide for con-

crete CTA issue handling.

Table 2 CTA issue handling flow

Index Description

1 Originator (operator) finds an issue in a produmdt eeports a

new issue report.

2 The issue report is visible to the issue handle@TC TRUE

database as a neygen issue.

3 The issue is prioritized by issue handler. The rhagh prior-

ity issues are handled first.

4 The issue needs to be understood. More informatonbe
asked from originator by using OTC TRUE system fiarc
operator query which changes the issue status and sends
guestions back to the issue reporter. The repaiteget an
email where the issue report link is attached. lirilewill
take the reporter to the issue report where hedahesee the

questions.

5 When the originator has received and answerecetgulery,
the issue report will come back asapen issue report with
the added operator commerDperator query function can

be used as long as it is needed, until the issndl®ahas

understood the issue report.




At this point, valid and invalid errors are sepadatThe issue
is checked against the test case and the curgragecifica-
tions. If the issue is working according to theafieations,
the report will be rejected with explanations. Taport is
also rejected if the content of the report has ingthto do

with the current testing. Rejected reports neduketoom-
mented carefully, because customer doesn’t alwagism
stand why their issues are rejected. If there igpod expla-
nation for the rejection the customer might demtansblve
their problems, and in the worst case, they witl aygprove

the product, and no sales is going to happen.

All valid errors need to be checked if there aready dupli-
cate errors in the R&D database. If this is notejanis tak-
ing extra time for R&D to investigate duplicatesoes in-
stead of investigating and fixing relevant validoes. Always
when the duplicated error is found, it is has tditleed to the
OTC TRUE error report and vice versa. In that waprs,

can be tracked down later.

If the issue is reproducible, it can be transfeteeB&D for
further investigation. Before transferring issue R&D data-
bases, it is recommended that issues are reprodiycnd
issue handlers with the same testing environmexttttte
customer has been using when they have foundshess
Issue handlers need to follow the same testing stefthe
customer has used in the test case. Also, exdetlgame
software version needs to be used. If the isstepi®duci-
ble, issue is validated and the root cause caounadf This
kind of evidence is very relevant for R&D develapeshen
they are trying to investigate the actual errore ®sue will
be transferred to the S60 area owner if the isagebken re-
produced with S60 software. If the issue has beproduced
with the program software, it will be transferrede pro-
gram area owner. If the issue is not reproductihlen handler
will reject the issue and comments that to thearast
through the OTC TRUE database.

Issue need to be reproduced and verified on newer soft
version. This is done because issue/error miglatieady
fixed on the newer software version. If the isselesfs are
verified already at this phase it will save a IbR&D re-
sources and it will possibly shorten the produgirapal
time. If it is proved that the issue is not reprcile on the

newer software version, it will be communicatedkticcus-
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tomer through the OTC TRUE database. Customes al
informed about the software version which the issas not

reproducible anymore.

10

All valid and non-duplicate error is transferredR&D data-
bases. For every product and function area theaeéstain
location in R&D databases, where the errors arssfesred.
For an every location area, there are assignezhat bne
person to take a responsibility for an error. Resjize per-
sons need to take care that the errors are haadéextding to

the error management process.

11

Customer wants information about their error cdioers.
That's why errors are needs to follow up all thediand
communicated about the possible error correctiaak o
the customer. CTA's operator responsible persom$aiiow-
ing the sales gating issues regularly, but thifoise also by
the issue handlers. The developers, who are igasty the
errors in R&D database, need sometimes more infimma
about the errors as well. Issue handlers are coritiatimg
closely with developers in the R&D databases aodigding
more updated information related the error. In toldito the
normal information, issue handlers are deliveringedopers
different kinds of test content and other evidepiaavided by
customers. When issue handler needs to provide imfare
mation for developers, it is done similarly astiepsnumber 4
(operator query).

12

If an error is corrected, it will be communicatedhe cus-
tomer. It is also recommended that issue handlérsevify
the error correction before it is communicatedh ¢us-
tomer. If the error is still reproducible, thenstcommuni-
cated back to the R&D and it will be asked to fie error
again. Due to the lack of time to verify all erratsstomer
can also be requested to retest with the correxciftaare.
This is not however recommended, since withoutrirate
verification it is unsure if the correction wilbfithe customer

error.

13

All errors which will end up to the final statusaagreed with
the customer, if those can be closed. Errors statwhich the
customer will not agree will be negotiated betwhlerkia and

customer.

14

Issue will be closed.

39



40

(TA Issue Handling Process

— eI 000 @I O
P -

B ) cfpoddbias | Seiiiiiiiiiiiis fegot
Wi
R&D db investigation
eproducble - Ee sl
ré ne
Follow up the error Q

Figure 18 CTA issue handling process

Tasksidentified in CTA issue handling

CTA issue handling process can be divided to smpéets, which helps to understand
issue handling details better. CTA issue handlirmg@ss includes different kinds of
tasks which are needed to perform, so that theegsowill be as complete as possible.
An essential part of CTA issue handling is theefilig and pre-screening of the issues.
Also, issue analysis is a relevant part of the ggecThere are 6 different main sections
in the process. Tasks and descriptions are explamthe table 3 and corresponding
numbers can be found from figure 19.

Table 3 Tasks involved in CTA issue handling

1 New Open error report

1.1 Customer is reporting a new issue report in OTC ERJdta-
base.

2 Prioritization

2.1 Checking the most important issues first. Eachesgandler has

to recognize the critical issues which are goingdte the sales.

2.2 Sorting the issues by the severity. The operatpri@itizing the
issues marking them, based on severity. There diéeBent
severity levels in OTC TRUE DB indicating the imfzorce of
the issue for the originator&atal, severe, andminor. Fatal is-
sues are usually sales stoppers and those aredrieehle cor-
rected before the agreed approval deadline. Msguds are not
necessarily expected to be corrected. Howeveiisthe severity
can be still upgraded afterwards by the operatothat case, it
means that the minor issue is going to be upgréaatleast

severe issue and it needs more serious actionshror one.

2.3 Sorting the issues by the originator. Operatorgéa@itized




based on how big business partner it is going tfmbslokia.

High priority operator issues are going to be haddirst.

2.4

Sorting the issues by the focus testing area. Timggat be a
certain testing area that needs special focushewtissues are
handled first.

Investigation

Understanding the issues. Issue reports need tedoethor-
oughly and the actual issue has to be understdadebhe issue
can be forwarded to th@ogram or platform as a possible error
If the issue report is not understood correctlyyisg the issue
is going to be difficult. If the issue is wronglyderstood, the
resources are bound to investigate totally diffeigsue that wag
reported by a customer. In a worst case, the aissad/error is
not going to be fixed, because the informationtheen mislead-
ing and the assumed issue/error is not reprodubipR&D. In
addition to that, wrong understood issues/erragsaasting
R&D resources and the actual issue might still pecdlem for

a customer.

3.2

Studying the issue. Since operator is testinggelacope of test
cases, there are various complex errors reportdtbidatabase.
Issue handlers need to have wide technical knowl¢olginder-
stand the root cause of the error. To fulfill laafkknowledge,
the issue handler needs to find the source whetelkect more
information about the technical issue. In that seti®e issue

handling is constant learning.

3.3

Finding duplicates. Duplicate errors are errorsclffiave the
same root cause, in other words, the errors whielhe same
between each others. Duplicates errors need tbrbmated, so

that unnecessary resources are not used to ingtstigem.

3.4

Reproducing on valid software. There have to bdende that
the errors are valid ones. Reproducibility validatee error.
After reproducing the issue it is easier also tdarstand the tes|
case what the originator has used for testing. asereproduc-
tion, some conclusions can be made if e.g. therésts tested
against the correct specification, or if the testecitself is incor-
rect. Reproduction need to be done exactly ondahgessoftware
version as the original issue. However, the issugobd to re-
produce also with a newer software version, becHubke issue
is not reproducible with a newer software verstten it can be

concluded that the issue/error has been alreadg.fix

t

Action

Transferring valid errors. Valid error will be tigferred to R&D
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database. There are mainly two different datababese the
errors are investigated: TSW DB and PCP DB. Thesmiin-
struction in OTC TRUE documentation, TSW, PCP prad
grams error management guides how the errors are transferre
and what additional details are needed in erroontsp

)

4.2

Finding the correct area owner. When the errordegs trans-
ferred to R&D databases, the correct area ownatebe
assigned for the error. Certain developers argasdito every
area, which are then investigating and taking residity of

the error correction.

4.3

Sorting out invalid errors. All invalid errors argjected and

commented back to originators.

4.4

Linking the valid duplicates. The reported dupléeatrors are

linked to the errors, which are already found.

4.5

Making comments and queries. If the issue reparbtunder-
stood, the OTC TRUE system allows making a queck va
reporter to ask more information related to theesst is also
important always to comment the error when theseHagppened
changes to the error during the error handling gsecA mean-
ing of the comments is to give up to date informmatbout the

error correction to the customers.

Follow up the error correction

Follow up is done in the same way as the tasksioreed in the
prioritization section. Customer needs informatitrout the
error corrections and issue handler has to follpvthe status in
R&D databases.

5.2

Updating the statuses. The statuses are givingntheation
about the error corrections for a customer. Thengbd error
status needs to be communicated to the customer.

5.3

Updating the comments. Status is not always gicimgplete
information about the error corrections and dethiiféormation
needs to be provided to the customer by commetiie@rror
e.g. what is the corrected software version. Conication is
used to fulfill the missing information. The waya@mmunica-

tion needs to follow the appropriate CTA process.

5.4

Verifying the errors. Error verification is not lgldCTA team
responsibility, but it is done because the infoioratibout the
error correction is delivered faster to the custgraed it will
also fasten the customer approvals. The reported isrrepro-
duced with the corrected software version, andeaférror is not

reproducible, then it is verified.

Closing the error
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6.1 If the errors are verified and solved, and it hasrbagreed with
customers, then the error will archived the firtatigs and it will
be closed. There might be cases where the finaisteeed to be
negotiated with the customer, e.g. if the errawdsking accord-
ing to specification but the customer does not pctteat. There

also might be too big risk to fix the error withauaking the

software quality go worse, which is also calledresgion.

Tasks During CTA Issue Handling

Filtering/pre-screenin

e e
anew Open error

3.3 Find 3.4 Repro with
4.1 Transfer | 14.2 Find the correct, | 4.3 Sort out | |4.4 Link valid | [4.5 Comments or|
valid errors areaowner | |Invalid errors| | duplicates queries

Figure 19 Tasks during CTA issue handling

9.5 Improved status categories

Current OTC TRUE DB contains less status categohias before, which is making the
issue handling simple. Two new statuses were ainfdnd system. Purpose ioivesti-
gation ongoing status is to give positive indication for the ausers, that their issues
are in Nokia error correction procesgtion needed status is added in the system to
make issue handling more straightforward and itlmaseen as a basket which collect-
ing all the reports needed to be handled in oneepBefore, status from R&D DB was
mapped to several different OTC TRUE statuses.edtigr mapped errors are collected
under the one statu&ction needed.

Five status categories wanted to be removed frensyatemNot an error andRejected
were giving negative expression for customB&sD ignored, R&D duplicate andDu-
plicate were seen useless and unpractical for issue mgndihose were mapped to
OTC TRUE DB when error reports were identified &iggnored or duplicate errors in
R&D DB. Those status categories were only tempoparyding reports until issue han-
dler had to change status to one of the final caiteg 6olved, closed, as specified,

solved not released).

New status categories means also changes to #diesfaius. Final status is meaning the
last step for an issue report. After the finalstaerror report will not be followed
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unless it is opened again for some reason. Fiaalsts including the following cate-
gories:closed, solved, as specified. New status categories are described in the table

Table 4 New OTC TRUE Status and description

Status Description

Open New externally reported error (from originator
which is not handled yet. These are primary
needed to handle.

Operator Query When error report is unclear, then more info is
possible to ask from originator usiogerator

query function. This function is only used whe

=

the handler expects clarification about the errpr
from the originator. E.g. this function is not

used when just commenting the error.

Report Accepted Error has been transferred to TSW/PCP and it is
under R&D investigation.

Investigation Ongot When status is changedrigport accepted in
ing Project TRUE DB, status is mapped agesti-

gation ongoing to the OTC TRUE (Customer
(New Status)

side).

Studied The error is investigated by error handling tegm
and not by R&D team. This is also used when

the error is pending.

Known Error has been reported before by any operator
or duplicate error can be found from TSW DB.
There has to be a link to duplicate errotrack

known error function is used. Duplicate errors

are needed to follow.

As Specified When error is working according to the specif
cations. New requirements and invalid error

reports are also put under here.

Solved Not Re- Correction is available, but release schedule is

leased open.

Solved Error is solved: the corrections are available and
the issue/error is not reproducible or issue/ertor
is no longer reproducible even though there i$

no exact fix for the problem.

Closed Originator has closed the issue/error.

Action Automatic Update returns the erroraction
Needed(New needed when status in TSW/PCP is one of

thesemore info, ignored, postponed, rel eased,
status)

duplicate, verified, closed. Error handler will set
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D

a new status in OTC TRUE based, what is the

status and comments in TSW/PCP.

9.6 New logic for setting the status

Before proper documentation, it was not alwaysrdieav to use different status catego-
ries, even if there were definitions for each staftven if it is difficult to find correct
status for complex issues, documentation guidehdose suitable status in most com-
mon situations. In the figure 20, logic for usingtas categories in OTC TRUE data-
base is explained. The most common cases are nadhrd corresponding number
can be found from a figure 20. Red lines are mentiia optimal way to handle the is-
sues; blue ones are representing the optional way.

1. Originator creates a new issue report, which iscsepen. Issues are prioritized
and understood. If the report is unclear and itlegaore information, issue han-
dler creates a query and status is changegdator query. After originator an-
swer to the query, report will come back wiben status.

2. If the issue is known or if there is already duglecerror created, report is set to
known. At the same time link is created with known issoeduplicate error re-
ports. Originator will see the same reportragstigation ongoing.

3. Allissues, which are working according the speaifions, are set tas specified,
which is seen in originator side with the sameustat

4. All valid and reproducible issues are transferee®&D database, where the cor-
rect area owner is located to be as responsib&opdor the issue. Originator will
see the statusvestigation ongoing in the external view whereagport accepted
is shown in the internal view.

5. Issues which need more internal investigation lavaeove undestudied status.
Originator will see the statusvestigation ongoing.

6. Errors which have a correction solution, but it hasbeen implemented to the
product software, are set with the stagnised not released, which is seen with the
same status for originator. If an error will be notrected, there have to have a
negotiation with customers. Negotiations are outofye, from issue handling
perspective.

7. Certain status categories in R&D database wilvatgi the mapping functionality,
which will change status taction needed in OTC TRUE. Since this status is
working automatically, there is no need set it naiyu However, reports under
that category have to be handle manually and shtth new correct status.

8. Verified issues and errors are set vabhved status and seen with the same status
for originator.

9. After originator has agreed that the issue is nsblved, a report can be set to
closed.
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Logic for changing the status in OTC TRUE db

OTC TRUE db External view

As
Specified

ITC TRUE projéct db interr|

Figure 20 CTA issue handling process

M apping between external and internal OTC TRUE DB

Report accepted, studied andknown are mapped from internal project database to OTC
external DB asnvestigation ongoing. The idea of this new status is to make mapping
simpler, since customers are interested only aNokta solving their issues. The most
important thing was to indicate that their issuesaccepted in Nokia error correction
process and another, when issues are solved.

Another new statusiction needed is not mapped to external OTC DB, since it is
wanted to remain in the project server. Benefihefstatus appears when errors are
mapped from R&D DB into one location undetion needed status. This is helping is-
sue handlers to find the error reports which nextid@, more straightforward. Before,
errors were mapped under several OTC TRUE stat8gase ation needed is only
temporary status, errors have to move under ottogeqt OTC TRUE status as fast as
possible.

In addition of mapping, there is a need of co-openawith the developers, who were
giving information about the error corrections attan in R&D databases. So, not only
the status is giving the information, but the depefrs have to add detailed description
about the error. Status is giving suggestive irtahoeof the error correction status, but
it has to be filled with the more detailed informatgiven by developers.

TSW mapping

Relevant difference to the old mapping was that R&&ius is now directed to the one
internal OTC TRUE DB statuaction needed. Following status categories are indicating
relevant error correction situation in R&D DB, whiare needed to be informed for-
ward to the customer by issue handlemnste info, in progress, ignored, postponed, re-
leased, duplicate, verified andclosed. All transferred OTC TRUEeport accepted re-

ports are automatically mapped indeiected in TSW (Figure 21).
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New mapping between OTC TRUE and TSW

Project TRUE DB TSW DB
TSW status view

Operator View Program View
m | Detected

Open

Operator Query Operator Query

To be evaluated

ion Ongoing Report Accepted Assigned to Symbian
(NEW STATUS) t Studied More info

As Specified

Known In progress

Solved Not Released As Specified Ignored
Solved Not Released Postponed

Closed Duplicate
Action Needed Corrected
(NEW STATUS) Pending
I: Verified
Closed
Not active

Program to add
information to the
Comments section, then
set appropriate status
manually.

Figure 21 New database mapping between OTC TRUE andSW

9.9 PCP mapping

Mapping is implemented in PCP similarly as in TSAll.status categories are mapped
to one statuaction needed in OTC TRUE DB. Status categories used for mapping
PCP areeleased, verified, closed, ignored, postponed andduplicate. All transferred
OTC TRUEreport accepted reports are automatically mapped irdebected in PCP
(Figure 22).

New mapping between OTC TRUE and P(CP

Project TRUE DB PCP DB

Program View PCP status view

Operator Query Operator Query Acknowledged
Investigation Ongoing |— Report Accepted In Study
(NEW STATUS) Studied Corrected

As Specified I_ Known T Released

Operator View

Solved Not Released | As Specified Verified
Solved Not Released dosed
Solved Ignored

Closed Postponed
Action Needed Duplicate
(NEW STATUS)

Program to add \—/
information to the
Comments section, then
set appropriate status

Figure 22 New database mapping between OTC TRUE arfiCP
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10 Conclusion

The improvement proposal of new status categondsstatus mapping was introduced
for the OTC organization, which was approved by idaitakeholders. Improvements
were implemented in the autumn 2006. New CTA idsamalling process was already
taken in practice in the same time as CTA orgaiunatvas established.

Status categories in the external OTC TRUE view foand to work as expected.
However, removing the statust an error from internal view was found unpractical,
since there were still a lot issue reports whicheaAmlonging under this category. Cus-
tomers were still inserting reports which could betseen as appropriate error reports.
As a result, it has to be considered to returrustait an error back to OTC TRUE sys-
tem.

Another big issue was found with the useaction needed category and mapping func-
tionality between internal OTC TRUE and R&D datasasAfter the implementation,
there started to be too much error reports undaeadtion needed category. This issue
was also related to the problem that mapping fonelity was not fully implemented.
Mapping could not still recognize the actual eworrection status qgdrogram integra-
tion team. Mapping was now changing the status acogtdimvhat was th&0 com-

mon base status which was not the correct status to follow andachhivas not giving the
right customer error correction indication. Thiadtionality has to be still implemented
to the OTC TRUE system in order to issue handlimgarefficient. Also, reducing
amount of R&D status categories from where the nmpis currently initiated needs to
be considered.

New location forregion andcountry issues were added into the OTC TRUE database
successfully as well as a new import/export toot weiegrated to the OTC TRUE. Tool
enabled practically import and export data betwearel sheet and OTC TRUE system.
On the other hand, CTA statistics and problemdedlto the Lotus Notes DB use did
not improve. Statistics did not still provide acaterinformation about CTA issues and
OTC TRUE had still problems occasionally handleadasses and replication issues.

Problems related to the CTA general work are namtified and some actions are al-
ready done. Resources for CTA work has been ineteas well as plans for training
personnel. CTA is taking stronger role during costo acceptance testing, so that cus-
tomer issues will be handled better. There is a g@dance document for acceptance
reporting for customers and CTA issue handling doentation will ensure that issue
management is done according the process. Devetdpmuek will still continue to
solve the remaining problems with the help of ty&tesm users and OTC.

The process for CTA issue handling works curreaiyassumed. It is reproducing and
adapting other Nokia error management processethéunther hand a new develop-
ment work for an issue and error management systenalready started which also in-
clude another round for process optimization.



49
References

Bays, Michael E. 1999. Software Release Methodol&ggntice Hall, Inc.

Customer and Market Operations — Nokia Oyj. [wwwu$iviitattu 8.3.2007] Saatavis-
sa:http://www.nokia.com/link?cid=EDITORIAL 3828

Ebelin, Charles E. 1997. Reliability and Maintaitigdo Engineering. McGraw-Hill
Publishing Company

Enterprise Solutions — Nokia Oyj. [www-sivu] Maitu 8.3.2007] Saatavissa:
http://www.nokia.com/link?cid=EDITORIAL 3833

Haberman, Scott. 1999. Mastering Lotus Notes RBEX inc.
Haikala, llkka & Marijarvi, Jukka. 2004. Ohjelmistmtanto. Satku — Kauppakaari Oyj.
McDonald, Steve. 2002. Ohjelmistotuotannon halliiitaPress Oy.

Mobile Phones — Nokia Qyj. [www-sivu] [viitattu 82007] Saatavissa:
http://www.nokia.com/link?cid=EDITORIAL 3831

Multimedia — Nokia Oyj. [www-sivu] [viitattu 8.3.2lF] Saatavissa:
http://www.nokia.com/link?cid=EDITORIAL 3827

Networks — Nokia Oyj. [www-sivu] [viitattu 8.3.20QBaatavissa:
http://www.nokia.com/link?cid=EDITORIAL 3837

Nokia Business Group Structure — Nokia Oyj. [wwww$ [viitattu 8.3.2007] Saatavis-
sa:http://www.nokia.com/A4126325

Patton, Ron. 2001. Software Testing. SAMS Publighin

Pressman, Roger S. 2000. Software Engineeringradiffoner’s Approach. McGraw-

Hill Publishing Company
Pyzdek, Thomas. 2003. Quality Engineering Handbdaccel Dekker, Inc.

Platforms and operating systems — Nokia Forum.vimsivu] [viitattu 28.6.2006] Saa-

tavissahttp://www.forum.nokia.com/main/platforms/index.Htm

Technology Platforms — Nokia Oyj. [www-sivu] [viita 8.3.2007] Saatavissa:
http://www.nokia.com/link?cid=EDITORIAL_ 3845




50
Tamres, Louise. 2002. Introducing Software Testifearson Education Limited

2002.



