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The aim of this master thesis was to analyze theent presentation of data in the crew
planning system for airlines and to give suggestifam changes and/or present new ways of
representing data either in figure or in graphidse main demand was to provide users with
essential information in a comprehensible and ag-éause way.

This thesis was a way to enlighten the existindf@ms in the system and to show how these
problems can be solved by considering the usermstdsiavhile keeping Interaction Design
principles in mind.

In order to analyze the existing problems and toea® the thesis goal different methods such
as Documentation analysis, Interview, Cognitive Mitalough, Morphological charts and
Iterative Design and Prototyping were used.

Jeppesen develops software for airlines, ships temids. Manpower is one of the new
software which is developed by Jeppesen for magagiriine crew and one of their first
clients is SAS. SAS is now in production phase nreathat they are testing the system and
are using it in parallel with the old system thatyt got. This gives them the opportunity to
both get acquainted with the system and debug Ma&epoBecause of SAS being in
acceptance phase and end-users not being locat@atlienburg, unfortunately only one visit
has been paid to end-users. Most of the informéat@s been provided by internal users at
Jeppesen. After gathering the information and amady the results of interviews, paper
prototyping was done and internal users were agkedaluate the prototypes. In two rounds
of iteration, users’ suggestions were consideredl tae final decision was made. For the
reason that all the suggestions could not be impieged in the time format of the thesis, users
were asked to vote for the three most importantufea which needed to be implemented.
The result was reviewed and the one which fittedthe time frame was picked to be
programmed.

| am proud to say this work had a fruitful resutdamost of the design ideas were cherished
by Jeppesen.
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“The industrial age is over. More and more busiessare utterly dependent on software.
Thousands of companies of all sizes that providelycts and services across the spectrum of
commerce use software in every facet of their dpers, management, planning, and sales.
The organizational structures and management tgobsithat have worked so well in the
past for manufacturing-based companies are failingtoday in the postindustrial age.”
(Cooper et al., Page xxi) That is why everythingedng transformed from atoms to bits or in
the other word everything is becoming computerized.

“Reducing the cost of manufacturing was the esakwrntribution of industrialization.”
(Cooper et al., page xxii) but when it comes titveare and post-industrial age it is not only
about reducing costs but also about making a mesitable and effective product. By being
desirable, | mean not only from vendors’ side (lesgense and more revenue) but also from
end-users’ perspective (easy to use and effectiliprtunately most digital products are just
designed to answer technical needs and not muehtiatt is paid to their ease of use or ease
of control. Developers are focused on resolvinditéxal issues more than thinking about
users and their comfort. Other than their desiravorking on technical issues there are also
three other possible reasons for this 1. They atemcontact with end-users so they do not
know what the end-users want 2. There are techdigals so not everything can be
implemented and 3. They have deadlines to meet sbosetimes they are forced to chose
between ease of code and what users want. “Thesel@®ers) are often given incomplete,
confusing, and sometimes contradictory instructiamsl are forced to make significant
decisions about the user experience with littleeton background” (Cooper et al., page 5) So
all these problems and constraints result in privdusoftware which does not respond to
users’ needs as it is supposed to.

Unfortunately considering the managers’ ideas aedting the deadlines are coming first in
development process after that, if at all, useeechwill be considered. There is also a
problem in understanding users’ needs. Marketersher ones who are mostly responsible for
that part and they believe in ‘what people say ‘thbyy’ (Cooper et al., page 4) which is not

true. Marketers are mostly focused on dominatirgrtfarket by considering list of features.

They do not try to analyze people’s needs butgostsider what they say which is usually is
not what they want. That is typically the reasorywtout of 10 digital products fail.

This is the sign of need for change in industrywNob is the time for many companies to
begin thinking about spotlighting users’ needs @odsidering Interaction Design while

designing a digital product. It is time to replandustrial and technical design with human-
oriented design. Here are three important defingiof human-oriented activities stated by
Alan Cooper which are needed to be considered aadtie burden imposed by difficult-to-

use technological products.

Understanding users’ desire, needs, motivatiors cantexts



Understanding business, technical, and domain dopptes, requirements, and
constraints

Using this knowledge as a foundation for plans teate products whose form,
content, and behavior is useful, usable, and ddsiras well as economically viable
and technically feasible.

The focus of this thesis is on two parts of Manpowgstem with which end-users are
experiencing difficulty to interact. Due to limitedne that development group had, they were
not able to put that much time on user friendlinetshe system but spent more time on
making the system work as accurate and efficiergassible. They have been victorious in
achieving that goal and SAS is their first custoroerthis platform. But it should also be
mentioned that people who decided to purchaseyters are not the ones who are using it
and as usual the buyers have different goals theend-users. That is why the problems with
system and users’ interaction have now been rebirel not earlier. Unfortunately this is a
confirmation to what Alan Dix mentioned in his bogogaying that HCI professionals
complain about being called in when it is too |ateey are called in when a system has been
designed and users are experiencing problems.x’§Dal., Page 195) Or it can be this case,
“In other companies usability is seen as equivaletesting-checking whether people can use
it and fixing problems, rather than making sureytiean from beginning.”(Dix et al., Page
195)

This thesis was done to analyze the root of thédlpm(s) and to recommend solution for
each of them. Several methods have been used apdrtaof the project has been
implemented. All the process will be described riatat | first start with explaining the

background of the project and what works are deonerder to do a crew planning for an
airline.

Jeppesen is a company with 75 years of experiemcaviation industry. Today they are
expanding their scope of work to rail, sea andogerators as well. Jeppesen helps its
customers to discover how they can improve thetygafied efficiency of their transportation
program in the air, on the water and on the ground.

Jeppesen has offices at nearly 50 locations arthendvorld and it is backed by the expertise
and resources of its parent, the Boeing Companywyeppesen.com)

# $ !

This part is to explain how the process of planmreyv is done and how Manpower is helpful
in this process. Different steps which are takewdahe planning for an airline are named
here. Each step has its setbacks but hopefullysoyguManpower these problems will be
reduced since the system is developed to consit#reaproblems in the early stage and to



provide planners with the best solution which &b and has a low cost while maximizes
the quality of life of crew. First month of my womkas dedicated in understanding these
processes and the work which can be done by Manpdwe PowerPoint slides which are
used for teaching the new comers in Jeppesen aadta product manuals that are to present
the system and its functions to end-users werartaerials which helped me through this
step. More information about these processes caedatin Documentation Analysis method.

The list of the steps which are taken by plannerpdrform the crew planning is shown in
Figure 1

L L L L L

Figure 1 Crew planning process

First timetables are distributed by IATA (Interrmatal Air Transportation Society) then Tail
Assignment is done by airlines which mean assigaingyafts to different flightsaccording

to the number of passengers. Now is the time whanpdwer is used to create anonymous
flights (Crew Pairing), Create detailed working ndafor crew (Crew Rostering) and to
maintain the plans (Crew Tracking) till the dayapferation. These three processes are done
in different times during Crew Planning processe Tdioser the day of operation (the day
when rosters go live) gets, the more detailed the becomes.

Manpower is developed in a way to consider allghssible ways for planning the crew and
then presenting the one which has the most befoeflioth the airline and the crew. This is
done by a function called Objective function in Ndawer which guides the optimizer when it
generates the solutions/plans. This function is etextlin Ravé and it returns a value for
every solution. This function contains two parts

Real costs (e.g. hotel costs)
Penalties or cost for lacking quality or stabilitg.g. penalties for unpopular trips)

The best solution is uniquely identified as the ovith the lowest value of the objective
function and is presented by Manpower as the resutis work.

% & "#

This part is about the articles and books whichewewiewed before and during the thesis.
The main focus of this thesis was to find out alasting problems in the system then make
the airline planning system easy to use and uratatdior planners. In order to get a better

A flight is a commercial and administrative concepflight can consist of one or several legs.

A purpose-built declarative modeling language taitbfor resource management and optimization in
the transportation industry (Reference: Interndi\at Jeppesen)

Stability means that the roster is not very sersith delays and other changes



view about UCD (User Centered Design), the desigiblpms and the methods which can
help in overcoming the problems number of artickesl books were reviewed. Here a
summarized version of those studies can be found.

| start with explaining the definition of user-cergd design and usability then continue with
the problems which can occur during design procgis® explanation about methods then
finish it with giving details about prototypes andys of evaluating them.

What is user-centered design?

User-centered design (UCD) is an approach to dekgngrounds the process in information
about the people who will use the product. UCD psses focus on users through the
planning, design and development of a product. (wypassoc.org)

This is the definition of a design which makes stegn usable for its users.

What is usability?

The three main principles which usually are to suppsability are Learnability, Flexibility
and Robustness. A brief explanation for each dfelinciples can be given as below:

“Learnability: The ease with which new users cagibesffective interaction and achieve
maximal performance

Flexibility: The multiplicity of ways in which theser and system exchange information

Robustness: The level of support provided to ther us determining the successful
achievement and assessment of goals” (Dix et afje R60)

These principles are general and can each be diwidthe ones which are more specific such
as familiarity, consistency, customizability, obssyility and etc. These subdivisions give
more concise definition about each principle andatwllesigners need to take into
consideration. These principles should be usetiaadiesigner can achieve one of the primary
goals of Interaction Design which is optimizing #weperience of the user when she engages
with a product. (Cooper et al., Page 151) Alan @oadso mentions that this optimization in
productive tools means “Minimizing work” for userBhe categories of works which need to
be diminished are Cognitive work, Memory work, \aswork and Physical work. Meaning
that it should not be difficult for users to interavith system, users should not be forced to
recall every detail of the system to be able tokwaith it, system should not exhaust users
eye but should provide them with a proper way st they can decode the layout easily and
there should not be too many keystrokes or mousements and such involved to perform a
task. (Cooper et al., Page 151)

What should a designer consider while designing aser-friendly system?
In order to be able to design a user-friendly sysb@e needs to

Explore the user needs and goals
Consider users’ needs and the rules of Intera®isign while designing
Keep the users involved in the design process



A designer also must bear in mind that involving tisers in the design process does not
mean giving them the right to force what they wanthe design of the system. As we know
users do not always know what they want so it sigier’s job to figure out what the real
problem is and offer an acceptable design soldtolvercoming it.

Does a designer need a design plan?

In order to be able to keep the design processemnight track, to avoid wasting time, effort,
resource and to reach a high-quality result a desigeeds to choose a right methodology for
her design process. Methodology means the mettmadnhe will use and the tasks that she
will do to achieve the goal she wants. It is tru@t thange of method might happen during the
design but that happens no matter how detailedogegr plan is and it should not stop a
designer from choosing her design methodology enbiginning of the work.

The methods that the designer chooses should tbeedifferent phases of the project and
should provide the designer with the informatioe steeds to help her reach the goals she
have.

About methods

Fortunately in this work the methods which were sgrowere all informative and provided
the results which were helpful. So there was nalrfee considering other methods than the
ones which were planned to be used. Here is theofisnethods which were used in the
project:

Documentation analysis
Interview

Cognitive Walkthrough
Morphological charts

Iterative Design and Prototyping

As mentioned earlier Manpower is a system which @aly be used by users with certain
kind of knowledge so getting to know both the jdlite airline planners and the system was
the first step | needed to take. Analyzing theutoentation was a wise choice for achieving
this purpose.

Analyzing the documentation and getting to know slistem do not offer all that is needed
for discovering the problems of the system. Theileis a need for getting in contact with
end-users and people who are familiar with theesgdb get more information.

In order to be able to collect information, an getheeds to follow certain rules or methods.
Using a method stops him from going out of tracHl fargetting about the aim. There are two
main categories when it comes to Data collectio@udestion based methods 2. Observation
based methods.

Observation requires spending time with users am@nnot be summarized in one session.
Due to the fact that end-users were not locateGathenburg observing the end-users to
collect information was not a choice for me.

That was why | picked one-by-one interview methodyather data. Like any other method
there are positive and negative points to interingvand they are as mentioned below



Positive points
Interviewing permits clarification of questions
Has higher response rate than written questiormaire
Negative points
The presence of interviewer can influence responses
Reports of events may be less complete than infiwmagained through
observation’

It is true that interviewing has negative pointg btill there is way to compensate for them
and make the results as fruitful as possible. Us&lediating tool” in parallel with interview

is one of the best choices for enhancement ofebiglts. This tool improves the quality of the
feedback which is taken during the interviews aalpéin eliciting end-users’ need(s) and the
problems with the system. Getting in contact witl-@sers and trying to draw out the needed
information is not a trouble-free job. This is §amed by Pontus Engelbrektsson et al. while
mentioning “Part of this problem (eliciting end-useneeds) may be attributed the way the
external dialogue is run, i.e. the efficiency oé ttialogue between the customers and the
product development team. Hence, method is a dngsiae” (Engelbrektsson et al., Page 1)
According to this article there are three itemsalibhave effect in eliciting end-users’ need(s)
so it is not just limited to finding the right meih “However, efficient requirements
elicitation is not only a matter of choosindata collection method Methodological
considerations must also include an efficient cha@t context oenvironmenin which data
collection takes place, a choice mdrticipantsand a choice of stimuli anediating toolsn
order to enhance the data collection pro¢g&ngelbrektsson et al., Page 1)

Further this article gives a more concise desaniptf what a mediating tool can be “In an
interview situation, a typical mediating tool coldé a representation of the existing or the
future product. These product representations n&ysitmple sketches, three dimensional
models, or fully functional prototypes(Engelbrektsson et al., Page?2)

Although the focus of this article is on the mettadled Focus Group Interviews but still the
findings of it can be exercised in other cases siscimine. The idea of using mediating tool to
enhance the outcome of the interviews was a gedptth me and provided me with detailed
feedback from users and developers. More detaiittmation about the chosen mediating
tool and the interview process is given in 4. section.

Evaluation is another way of getting to know a egstand its problems. According to Alan
Dix et al. evaluation has three main goals “to sssie extent and accessibility of the
system’s functionality, to assess users’ experieoficéhe interaction, and to identify any
specific problems with the system.” (Dix et &age 319)

The accessibility of functions is one of the impoitaspects because users should be able to
find what they want easily and not be forced toidigo the system. Besides accessibility of
utilities, the level of responsiveness to the dategds of users and the learnability of system
has to be assessed as well. We may make the fosdiccessible but do they perform the
intended task(s)? Does system target the usersbaiioes it end up doing something which
is not required or which is not correct? All thegeestions should be asked during the
evaluation phase.

The evaluation should be done throughout the dgsigoess and not just once. It can be done
either by involving users or without them and jogtusability experts.

Methods of Interaction Analysis Course, TaughtPyntus Engelbrektsson, 2008, Chalmers
University of Technology



Although users’ engagement in evaluation of sysieimeneficial to the design, it requires a
working prototype and also imposes more expenst@project. But expert analysis can be
done with or without working prototype and it cae performed in any stage of the
development. It is true that at any phase of dgwaént, evaluation can be done but we surely
need to keep this in mind that “the later in theigle process that an error is discovered, the
more costly it is to put right and, therefore, thes likely it is to be rectified” (Dix et al.,
Page 320)

So depending on the situation and the budget optbct designer must decide which kind
of evaluation can be performed.

The crucial aim of the methods which involve exparalysis is to identify the parts which
cause problems because they break the usability ¢eovell known cognitive principles. So
these kinds of methods are really helpful and tlceym be exercised at any stage of
development. “These methods can be used at ang sfathe development process from a
design specification, through storyboards and pypes, to full implementations, making
them flexible evaluation approaches” (Dix et ahgP 320)

The method that | have chosen was Cognitive Wadkitin. This method is “an attempt to
introduce psychological theory into the informaldasubjective walkthrough technique
(which is mostly used in Software Engineering factng code).” (Dix et al., Page 321) This
technique needs the detailed review of the stegisatte taken in order to accomplish a known
task with the system. In this way the potentialbilggt problems can be discovered and
studied by the analyst. There are four questiongtwan analyst asks in each step that she
takes while performing a task and they are:

Is the effect of action the same as the user’s giodiat point?

Will users see that the action is available?

Once users have found the correct action, will tkregw it is the one they need?
After the action is taken, will users understarelfdredback they get?

Everything is documented when this technique islusethe direction of keeping track of

what is good and what needs to be changed. An stnady only records the existing problems
but also indicates the severity of them. The factehich play role in evaluating the severity
of the problem are the frequency in which the peobloccurs and its severity. “This

information will help the designers to decide pities for correcting the design, since it is not
always possible to fix every problem” (Dix et &age 322)

After the information is gathered from interviewsdaevaluation, it is time to analyze the
results and come up with ideas to solve the problerhere are several methods which can
help a designer to look for ideas, methods suctBrasnstorming, Synectics, Removing
Mental Blocks and Morphological Charts. All theswthods fall into a category called
Divergence.

Divergence “refers to the act of extending the ltaumy of a design situation as to have a large
enough, and fruitful enough, search space in wtockeek a solution” (Jones, Page 64). This
helps the analyst to think out of box and not srefjard any idea which seems to be relevant
to the problem. Then these ideas will be reviewed &e parts of system which are
susceptible to change in addition to the ideassafdtions for their change will be presented.

In this thesis, Morphological Charts seemed to lgg@d choice as it offered an easy way to
help me in reprogramming my thoughts and get ridgidl ideas.

The goal of this method can be defined as follotorphological charts are intended to

force divergent thinking and to safeguard againgrlooking novel solutions to a design



problem” (Jones, Page 293) This method and theitnaffers the designers for being creative
and thinking out of box is really helpful but theme some problems when it comes to picking
the suggested ideas or functions. Designers nemdke sure that

The ideas which are in a set are not the same,dbegr all the aspects of existing
problem and they are enough in number so that exntain be made out of them.

The matrix should have an acceptable size so tlein be searched in a short time
and it does not require much time for studyingJiones, Page 293)

Listing the different parts of the problem in a mathen placing different and independent
suggestions in front of each problem, makes it dasyhe designer to rule out the options
which do not worth the investigation. This resutisreducing the level of uncertainty and
confusion that is the main goal of methods whighiarConvergence category.

The final part of methods of this kind is to presansingle solution in a quick and cheap
possible way. This step in Morphological chartsivital one, and it is to select a set of
functions which apply to a certain principle. Tipisnciple should first aim the design rules
meaning that designers should check if the desitgsrare considered in the suggestions plus
the ideas should fix the existing problems of ty&tem.

We know that the aim of each interactive systemasimum usability so we need to take that
in to consideration when we are choosing the smigtior ideas for fixing a system. There are
design rules which have root in psychology, ergoespcomputational theory and etc. and
these rules sometimes go against each other. $signér needs to know about the theory
that these rules are based on, in order to obtaieep insight about these rules in route for
choosing the one which is the most applicable tadesign. (Dix et al., Pagdb9)

Now that all problems have been divided to sub-mis, analyzed and solutions for fixing
them were listed, it is time for prototyping anerétion.

What is a prototype?

“A prototype is an original type, form, or instangesomething serving as a typical example,
basis, or standard for other things of the samegeay” (en.wikipedia.org)

What are they used for?

There are different ideas concerning the use dprpes some think they are employed to

identify requirements and needs while others beligney are means for designers, designed
for discovering possibilities. “Prototypes are theans by which designers organically and
evolutionary learn, discover, generate, and refiesigns.” (Lim and Stolterman, Page 7:2)

This is the meaning which applies to the prototyphih were used in this project.

Types of prototypes

There are different types of prototypes. Genertdgy are divided by their fidelity: High

fidelity prototype or low fidelity prototype. Therare different discussions about how
effective a prototype can be depending on its ifigelSome believe that low fidelity

prototypes cannot be that effective because theyatr very similar to the final product (Lim

and Stolterman, Page 7:4) but some believe thabtymes with low fidelity increase the

willingness of the evaluators/other designers titicaae the system and lead them give
suggestions.



A research to compare the computer and paper ldelitfy prototypes was done by Sefelin,
Tscheligi and Giller. They wanted to see if presgnthe prototype in computerized form
reduces the eagerness of designers/users to gidbdek on them. The result was “paper- and
computer-based low fidelity prototypes lead to adtrtbe same quantity and quality of critical
user statements and subjects prefer computer ppetet (Sefelin et al., Page 779) So they
believe that there is no difference between thasdskof prototypes. They believe that one
can prefer the paper prototyping to computer-basedwhen the available tools in system do
not support the designer ideas, when the desigaatsnall the designers even the ones with
no software skill participate in prototyping prosemd when lots of drawings are needed in
the tests (Sefelin et al., Page 779) Accordingito &nd Stolterman “it is the incompleteness
that makes it possible to examine an idea’s gealitvithout building a copy of the final
design” (Lim and Stolterman, Pa@e7). In all paper prototypes seem to be the betteice
when one is keen on participating others in thégtegrocess.

The problems with prototyping on the management sie

According to Alan Dix et al. there are several peots on the management side when it
comes to prototyping: Time, Planning, Non-functicieatures and Contracts.

According to managers prototyping is time-consunang if it is a throw-away prototyping
then it is even considered as waste of time.

Another problem is that managers mostly are noeggpced in planning prototyping phase
in a sufficient way so it usually is consideredveasste of money as well. In the phase of
prototyping usually the non-functional parts ararged, this can be the speed of work, the
realism that the prototype provides and etc.

The last issue is Contracts; the design proce$sdidy a contract between customer and
designer. The problem is that “prototypes and imgletation cannot form the basis for a
legal contract, and so an iterative design proedéstill require documentation which serves
as the binding agreement” A designer needs to dinday to bridge this gap and make it
possible to translate the result of prototypingldcumentation. (Dix et al., Page 243-244)

What is good about paper prototype?

Paper prototypes are easy and fast to make, claambe/alkthrough. This kind of prototyping
gives the designer the opportunity to involve tisers or stakeholders in the early stage of
design and get their feedback on it. On the otla@dH Software prototypes provide a greater
level of realism than is normally possible with pim paper mockups” (Maguire and Bevan,
Page 7). The problem with software-prototypinghastit takes more time to make and change
in comparison to paper mockups and it also doesofiet the stakeholder the comfort and
openness in giving suggestions that paper protstgpe

Paper prototypes give end-users the impressiorthibatystem is not finished and it is open to
any kind of suggestion from your side. But a wogkiprototype seems to be closer to a
finished system and that might limit the proposiidrom end-users.

Paper-prototyping can even be hand sketched dravahthe interface. The main purpose of
making these mockups is to involve users in thegdegrocess and walk them through the
new system to figure out if designers overlookeg problem then go back, modify the
system and evaluate it again. This is the sameequras Iterative Design.

The essence of iterative design is “a purposefsigteprocess which tries to overcome the
inherent problems of incomplete requirements sp&tibn by cycling through several



designs, incrementally improving upon the final garot with each pass.” (Dix et al., Page
241)

After evaluation of the prototypes and reachinglést design ideas, it is time to move on to
the next phase which is implementation. In orderdevelopers to be able to implement the
design ideas, having only the enhanced and fir@bpmpes is not enough. They need to be
informed about the details of functionalities bg tesigners. With the purpose of simplifying
this process, preparing the use case for eachrdielgg is recommended.

What is a use case?

“A use case model describes the functional requer@mof a software system and is used as
input to several activities in a software developtneroject” (Anda and Sjoberg, Page 127).
There is no especial format or template for writngise case so it can be done in any way
which is preferred by its author. Regarding itsadethe level of details in use case differs in
different projects. The more complicated a projecthe more detailed the use case needs to
be.

Evaluation of use case

Use cases need to be checked with the intentialeteicting defects and problems. These use
cases need to be evaluated to make sure thatealidbded details are given and also that
developers are able to understand and later impieé the design ideas by referring to
these use case models. (Anda and Sjoberg, Page 128)

There are different ways to evaluate use casestladare ad hoc techniques, check-list
techniques, review and walkthrough. Ad hoc techesqdo not use a systematic way to detect
defects and their results only depend on the egsiléind the experience of the inspectors but
in check-list techniques all evaluators are prodigéth a list of flaws to check against. In
review, usually representatives of different staléérs are involved to act as readers. Their
job is to read the document and check for diffesmibacks. In walkthrough there are also
different people involved but one of them, usudtlg author, introduces the document to the
rest of the group or in other words walks them digio the written use cases. (Anda and
Sjoberg, Page 128) In this article it is proventtiha/olving different stakeholders in
evaluation process results in an agreement abquiregnents from different aspects. (Anda
and Sjoberg, Page 132).

There is no definite guide to help us know whiathtéque to pick in different project but in
sum no matter how or with which technique use case®valuated, the last version needs to
be detailed enough to give adequate informatiodeeelopers to help and guide them in
building the system. That is what makes a use eH&gent and serviceable. That is the time
when development phase can get started.

The following parts are all affected by the liter&ts which have been mentioned here. These
articles and books have been studied in differdéaisps and times of the project and helped
me through my way till the end of this thesis.
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Interaction Design is the discipline of definingethehavior of products and systems that a
user can interact with (en.wikipedia.org). Sinceht®logies are usually complex for their
end-users, Interaction Design aims to reduce thisptexity and the time which is spent on
learning systems while increasing usefulness aficlezicy. All of these can be reached if the
design process is done properly.

There are several methods that can be used in twdespect, analyze and design a user
centered system. But the important thing is chapdime one(s) which gives you the
information you need and helps you to proceed. é8ign method is any action one may take
while designing” (Jones, Page xxv) so even one aaate his own user centered design
method if he does not find the existing ones hélpfu

In this thesis | have utilized different kinds ofthods in order to understand the existing
problems, analyze them, to battle the obstaclestarmbost my creativity to come up with
ideas and solutions.

Most of the methods were useful and had the reékatt| anticipated. There was also some
which did not give me the outcome | was expectimy This is what happens in every work
and research so it was not the sign of failureibutas how it supposed to be. A designer
needs sometimes to jump from one method to anotfiErshe finds the one which helps her
in each phase of the design process or | other svthrd one which can help her find her
design methodology.

There are different phase to a design process

1. Planning which includes getting to know the systdhe existing facilities and
problems

2. Research and analyze which is for focusing on ugm@tsing to know their problems
and analyzing them

3. Solution proposals based on the gathered informadiod implementing them (the
most important ones) in prototypes

4. lIterative design and refinement of the suggesti@rs/ed from the received feedbacks

This work has been carried out in a way to coviethal mentioned phases above. The name of
methods and the category they belong to are listéuke following part.

() * ]
The methods which were utilized during this wotie phases they belong to and the reason
why they have been chosen can be found in thigosect

Phase 1: Planning
Method(s): Documentation Analysis, InterviewingHiouse users

To get familiar with the system, the work whichdibes and the functions it
includes, documents which were all provided by &spp were reviewed. These documents



provided me with a general understanding of the levhwoject. Interviews with In-house
users were a complement to the gained informatinoesall the questions could not be
answered by those materials.

Phase 2: Research and Analyze
Method(s): Interviewing end-users, Cognitive watkiingh

Although in-house interviews gave me a general idbaut the existing
problems, the interviews with end-users were mbm@ssistance to me. Getting to know about
the users, their goals and the problems they extpegi while working with the system have a
huge effect on essentiality of the result whichrzdrbe provided by interviewing the coders.
| had the chance to interview SAS planners andtisegroblems from their side by these
interviews. In order to analyze the system fromrafgssional aspect, the method called
Cognitive was performed by two Interaction Designérhe result from this method was a
great help to accomplish the aim of this work whwehs increasing the user friendliness of
the system.

Phase 3: Proposals and suggestions
Method(s): Morphological charts

The main aim of this stage is to broaden the afesearch for solutions to the
problems which were explored via the methods inpife¥ious phases. Morphological Charts
was to choose a group of sub-solutions which gettagy to solve the problem in whole and
to avoid overlooking new ideas and suggestionsthia phase the two different views
(Establishment chart and Driver view) their probfesnd possible fixes were listed and
studied separately and the results were takeretaeRt step.

Phase 4: Design
Method(s): Iterative Design and Prototyping

The final phase is design but it cannot be donétragvay. One needs to
consider the suggested solutions, do prototypes.eaaluate them to be able to achieve the
finest solution and design. The method Iterativesie and Prototyping was utilized to
implement the ideas which resulted from the previsteps in order to be able to get feedback
on the suggested solutions from users. Paper ppatstwere made for each view and they
were evaluated in two rounds by in-house users. Bést solutions were chosen and
documented for the future use.

This stage also includes the implementation of ofiethe suggested solutions. Since
implementing all the ideas were not possible duthéotime frame of this work, all the ideas
were listed on a document. This document was serdlltthe in-house users who were
involved in the project -especially the ones whaktpart in Iterative Design and Prototyping-
they were asked first to rank the problems by tkeirerity then vote for the three of them
which seem to be the most important and urgent tmés.



After this process a meeting with the PD (Produevé&opment) of Manpower project as
attendees en route for estimating the time for @m@nting each feature took place. The
feature which fitted the time frame of project vpasked to be implemented.

+ ', - !

The primary part of a user-centered work is to usid@d users, their work background and
their demands. This part includes the gatherednmdition about users, their work and goal, a
description of the parts of system on which thigkne focused on and finally an explanation
about the existing problems. As these piecesfofnmation have been gathered by utilizing
different design methods, they are explained ifiedgiht sectors titled by the name of the

employed technique.

+ * n

In order to understand the system and get familitir the procedure of planning in an airline,

analyzing the documents of the system and the mattexhich were used for tutoring the

planners was the best choice. The use of existiegrdentation is one of the tools which are
used in Requirements Elicitation. Although docuraéohs are considered rich sources of
knowledge about the system and its functions, theye their flaws too. “Documentation

analysis is a useful technigue to understand tistieg system, but it depends on the quality
of the existing manuals and user procedures” (BigtcPage 47). Most of the time documents
are out of date and they do not mention anythingutabhe exceptions and errors of the
system. (Sutcliffe, Page 47) | found this true siricexperienced some problems while
reviewing the manuals and the reasons for them were

1. Manpower was a hew system and was in testing paS&AS so its manual was not
complete yet. Some features were not mentionedanual due to the changes that
have recently been made in Manpower to suit theuseds’ needs.

2. Since manual was written by a person who was somémiliar with the system and
the procedures, some steps and guidelines werénfustnative enough for a first
time-user like me. So there was a need for me targbask others to come and help
me through some of the procedures

Nonetheless, those documents gave me a good pitiubegin my work on the system.
Below are the documents which | read in order tofamiliar with Manpower and planners’
job

1. Pairing Introduction (developed by Jeppesen Trgifiim Carmen Products)

2. Rostering Introduction (developed by Jeppesen Tngirfor Carmen Products,
Versionl4)

3. Step by step guide, Manpower SAS, version 1.3

4. Functional Reference Manual Manpower v2.10



5. Manpower online help

Crew Pairing and Crew Rostering are parts of Créamiiing process. Some overheads are
prepared by Jeppesen to tutor new employees/dearslap Jeppesen and to teach them the
procedures which are performed by planners. Sireggpeken develops software which
automates Crew Pairing, Crew Rostering, etc. fatinas, having knowledge about
procedures of Crew Planning is considered necesearylevelopers. These courses are
followed by some games which are to ask the copasticipants to use what they have learnt
in order to do Pairing or Rostering for an imagwmtairline. In my case no detailed
knowledge was necessary. Since my work was limite® views of Manpower, having
complete knowledge about airline planning was equired. All | needed was to get familiar
with the processes and to get a general pictutkeesh and these slides were useful means for
me to reach this goal. A general description aleagh process in airline crew planning is
given below?

1. Time table Planning

This is the beginning of the process and is whéimas purchase their time slots. Time
slots are sold at biannual IATA conferences ab@uykars ahead of the flights.

2. Tail assignment

In this step by considering the time slots in tiatd¢, aircrafts are assigned to different
flights while their size is being considered. Fostance larger aircrafts are assigned to
flights with more passengers. In Tail assignmeniting of aircraft with respect to
maintenance is defined as well. A short descriptidnthe input and output of Tail
assignment can be seen in the image below

Revenue forecasts

Maintenance

. . Flights with aircraft types
] Tail Assignment
Timetable

Fleets, etc.

Figure 2 Input and output of Tail assignment proces

3. Crew Pairing

This part of process which is done between 3-8 wéekore the day of operation includes
creating anonymous flight sequences with respettigtat regulations. By considering the
flight regulation they mean to pay attention tatmn of crew, the number of crew which
is needed per flight, stability aspects and et¢.tik should be done while minimizing
costs for the airline and maximizing quality ofelibf the crew. Although objectives like
minimizing costs and improving crew’s quality dliare opposite of each other, planners

Pairing Introduction Course, Provided by Jeppesen



solve this problem manually by experience, rulestlmimb, etc. but it cannot be
generalized since this experience differs amonghr@es. There are some other
complicating factors in Crew Pairing which are @insidered in Manpower when Crew
Pairing is being done. Below a list those fact@ns be found

Varying crew need
Augmentatiofi

Multiple base$
Co-terminal8

Ground transportation
Regularity

Imitation™

Etc.

4. Crew Rostering

This step is done between 1-6 weeks before theoflaperation. Crew Rostering is to
create detailed plans for crew, including flighgepund duties, days off, vacation, and etc.
while as it was in crew pairing, fairness and $atison of crew plus minimization of
costs need to be considered. For instance a crembereshould not have more than two
early starts in a trip; there should not be repetitiuties in a trip, etc.

Crew Rostering input and output are showthéimage below

Unassigned trips

Ground duties

X Rosters
Crew Rostering

Pre-assignments

Reports

Bids

Figure 3 Input and output of Crew Rostering process

Crew need depends on the duty. This typically ariiséong-haul cockpit problems
If crew is located in more than one base, tripstrausommodate crew distribution
Exploiting close vicinity of airports

Designing trips that are more or less identicaifrane period to another

Creating trips by imitating other trips as muctpassible



5. Crew Tracking

This is to maintain Rosters after publication wilenimizing the costs and the impact on
published rosters and it is the final step of tmewc planning process. Since Crew
Rostering is done 1-6 weeks before day of operattois impossible to predict what is
going to happen till the day of operation e.g.oim&one is going to be sick and needs to
be replaced, if there is technical problems antightfneeds to be cancelled, delays and
etc. Crew Tracking is done from roster publicatitn operation and the closer to
operation, the more important on-line update get® importance of stability of the plan
is shown in this step, meaning that if the plastéble then changing a crew member or
the delay of a flight should not ruin the entirampbr impose too much cost on the airline.

After getting familiar with Pairing and Rosteringwas time to get familiar with the system
and what it did. This was done by reviewing Step dbyp guide Manpower SAS and
Functional Reference Manual Manpower.

Step by step guide of Manpower SAS is a documeithwik designed to give detailed
instruction on how to perform planning processA&$&irline while using Manpower.

Functional Reference Manual Manpower is a documénitch includes a description
of all features and details in SAS-specific Manpoejeplication

These documents get updated whenever an updatady to release and this is done once a
year. During a year there might be some minor cearig the system but they are for fixing
the issues that end-users are experiencing soighaceneed for changing these documents in
those cases.

The views on which this project is focused on astaBlishment table, Establishment chart
and Driver view. Establishment table is the onéhwiite least problem while Driver view and
Establishment chart are in need of enhancement $eraral aspects. A general description of
these views and the way they look are included.Buethe detailed information about GUI,
these views and their features can be found inifigeteon of product document which has
been prepared and used while performing Cognitigkiktivrough method. (Appendix C)

Establishment table

Establishment is a crew planning term. It is a wvese plan that shows crew activities
(demand) and number of available crew members [gudgpo in this table both planned and
assigned values for all activities of the airlime mcluded-*
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Establishment chart

The information of the Establishment table is vieagal in this chart
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Driver view

Driver is a crew planning term as well. A driveras algorithm that uses predefined and/or
collected values to calculate the crew demand pplguon a given day, for instance to
calculate free days for a crew grodpAll the drivers in the system are listed in Driwéew.

So in order for users to change the drivers or kchieir settings, users need to open this
view.
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Figure 6 Driver view

After getting a general picture of the processethénairline planning, functions and features
in Manpower, it was time to get in contact with arskrs and developers to get more detailed
information about system and existing problems.

+ #

“Interviewing is an economic way of gathering infation.” (Sutcliffe, Page 45) and it is
used “to elicit information that is known only tgers of the product or system in question”
(Jones, Page 214). That is why | have chosen tathad to get more familiar with the users,
the system and its problems. Interview has its aihges and disadvantages which | try to
summarize the important ones in the lists below
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Advantages:

Being able to change the level of questions totheitcontext

Being able to look into the interesting issueshay tise in the interview
Disadvantages:

Analyst’s failure in following up on details duririge interview

Having to spend time to gain trust of the intenaew, especially the ones who do not
volunteer to share their knowledge

In my point of view gaining the interviewees’ trustthe most important and difficult thing to
do.

Interviewer needs to make them understand thaitssihere to help and not to criticize
their work or their knowledge. This can be donealpiding any kind of argument
with interviewees. “Never argue with an interview&wen if you do not agree with
the person, it is best to accept what they arengagi face value and double check it
with the information from other interviews. The mia you become argumentative, it
reduces the amount of information that you carfrget that person.” (Latino, Page 4)
It is also necessary for her to make the interveswveure about the exactness of
recording the responses they give. They should ktiat their answers even the
simple ones are important to her research and eirg becorded as they are being
described. “Allow the interviewee see what you\arging. This will set them at ease
since they can see that the information they awsgiging is being recorded correctly”
(Latino, Page 4)

Below are the interviews which were done with bdévelopers at Jeppesen and end-users in
SAS. The taken steps, the questions and answenmneargoned here but the results can be
found in Result section of this report.
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Since at the beginning, interviewing the end-useas not possible | started with interviewing
the people who were part of the project. The ineavees are developers whose level of
contact with end-users is different as some are dewelopers while others are the team who
are in charge of customizing the software for acgjpecustomer. Because of this diversity an
interview guide was designed instead of a queséiman| believed this could keep me on
track while giving me the freedom to probe to thiiviewee whenever an interesting issue
arises. (Dix et al., Page 348) The questions faldwa top down (funnel) approach and started
with asking some general questions about the i®ere himself. Since some of the
interviewees were not comfortable about talking wbtheir academic background, that
guestion was excluded from the Interview guide.

Tablel shows the general information about them a@ad the level in which they are in
contact with end-users.



" Level of contact with users
Position

in general (out of 10)

Team leader , A member of
Female . 5
course design group, Tutor
Female Implementation group for 9
SAS
Associate System Analyst,
Male Implementation group for 9
SAS
Male Service Manager 9
Male Software Developer 3
Male Software Developer 2
Female System Tester 1

Table 1In-House Interviewees

Interview was followed by asking some general quoast about users, their level of
familiarity with the work which is done by Manpowehe frequency of use and also some
guestions about the courses which take place ipedgm to teach the software to users. The
interview ended with getting information about theal of the current design and getting
ideas about the pros and cons of the EstablishamehDriver view. In this part the screenshot
of these views (in different states) were used ediating tool. So | should say | moved from
questions about facts to questions which requistueion and reflectidri

Although end-users have the same job in their copdthey are all planners), they have
different background and computer expertise. Theuesers are 30 or above years old and
their computer expertise is either basic or intetiate.

According to the interviewees some of the end-userge engineering background and
consequently are familiar with computer but some Wwave been employed while ago can be
said that they do not belong to the computer geioeral hey are mostly the ones who are not
that welcoming towards the new system becausewhfahe fear of computer, fear of trying
new things and making mistake. | doubted that mindp computer savvy is the only reason
for end-users’ avoidance and in order to figure thd | needed to gather more information.

Manpower has the ability to get all the informatiabhout crew and then make budgets,
forecasts and discover problems early in the wadcgss. This ability is provided by the
complicated rules and procedures which are definedanpower. As unfamiliarity with a

procedure can also result in avoidance of employtity users (because they do not know

Methods of Interaction Analysis Course, Taught®gntus Engelbrektsson, 2008, Chalmers
University of Technology



what happens if they change something), | wishekintow if users are able to calculate (at
least part of) what Manpower is calculating nowr kustance if they knew in order to
calculate vacation for a crew with a specific caotrwhat rules are needed to be considered,
then they were able to check the accuracy of theiged plan by Manpower for such a crew.
This could help me to understand what the sourqaailem is. Is it complexity of software
or is it users’ unfamiliarity with the rules andopess?

According to the developers users are able to Ewhat they want (Of course not as wide
as Manpower does) so when they get a result tlegtdid not expect they need to check the
settings of Manpower to fix that and that is whitre problem begins. They need to go back
and look for the reason of the problem then figaineay out for resolving the issue but the
complexity of Manpower makes it difficult to achev

Manpower is providing the users with a wide rangelwice and according to one of the
interviewees although this flexibility is a goodatare at marketing side, it is the cause of
confusion at user side. The question which rises isowhat planners of that airline (in this
case SAS) used to use before and to see if they egreriencing the same problem previous
to Manpower. If not then that may give me a cluavbait can be changed to make it easier for
them to understand and resolve the problem thegxeriencing.

According to the in-house interviewees the previgystem included different individual
software with low level of flexibility. They were amly console applications which gave the
users the numbers about the crew (the number dimghours, the number of vacation, etc.)
and then planners could use those numbers to atdcwhat they should (e.g. vacation, leave,
etc.). In addition to those applications Excel wiaed and as we know it is straight-forward
software and does not require any special expef#ise computer expertise) from user. So
why did they change their system to such completaistem?

The decision for transferring to Manpower was maide because of usability problems and
was absolutely not made by end-users. The reasbgstive airline changed the system to
Manpower were first saving money on maintenanc@doyng all-in-one application, second
to enhance the quality of life of the crew whilelueing the costs for the airline. Since the
people involved in the process of purchasing thiéwsme are mostly from marketing and
management, they are interested in having an aigicwhich can cover all their needs and
reduce the expenses. This means usability doesonm first while software is being bought.

Hence users were satisfied about what they wer&imgmwith because of their familiarity
with the system which comes along with simplicityr them and now the flexibility of
Manpower is making it a complicated system whicsuhs in end-users’ confusion. But can
this be changed?

Software is flexible because it is not being destyfor only one user but for different users in
different airlines. So it should be developed way that can cover all the different needs for
all potential customers. It is true that an impletagon team is assigned to each
customer/airline by Jeppesen to customize the aoftior them but that is just for including

the rules that they have in their airline, debugginftware problems and also transferring the



system to them while making sure they know how s$e the features and functions. So
Manpower cannot become less flexible but can beemger-friendly to lessen users’
confusion. With the intention of getting familiantiv the users’ problems the interview was
continued by getting information about the useid #ueir problems in the tutoring sessions.

It is usual to have problems whenever one statsaim something but it is vital to know how
long it takes them to learn it and if takes longdithen what is the reason(s) for it. For the
reason that Manpower is the software which usees! i@ employ in order to do their job, it
should not take long for them to gain knowledget.oBelow is the summary of the answers
to the above mentioned questions which can shouette of learnability of Manpower.

The courses are one week long and different pegttaaght in different sessions.
Different users may patrticipate in different sessisince they do not need to learn all
but just the part they work with
Users do not manage to learn the application caedgléut are just introduced to it.
The rest of learning process will take place wthiey work with it under super-users’
supervision
Their learning pace differs from one to other. Thases for it are as described below

0 Whether they were part of Testing team

0 Their educational background

o Their willingness to learn

o The level of fear in trying things around

So according to the interviewees, users are ablleam and perform simple tasks with
Manpower after attending these courses but if thayt to learn deeper then they need to put
more time on it. All users are frequent users bith wlifferent responsibilities. The more
advanced user you are, the more time is needexito the software. For instance in regard to
Establishment view, users’ level of duty can bed#id as below which shows the complexity
of the work of advanced users.

Basic
o Working with numbers and changing them to get éebegsult
Advanced
o Change the settings of drivers
0 Modeling stuff in new ways
o Predictions based on firing and employing people
o Changing the activities around (change their agtigroup) e.g. if you are
instructor are you doing production or course égtiv

Establishment is presented in two ways: table amdbart.

Bar chart is giving an overview of calculated numsbend the situation caused by them in the
form of colors and nothing else. This kind of infa@tion visualization does not interest
planners so they don't use this view at all. Its isslimited to managers who are not keen on
looking at numbers but more are into having anaeer of the information. As | am working
on both table and chart, | asked if the managettqmate in any course to gain knowledge of



what is presented in the chart for them. | alschedsto know if that responds to what the
managers desire to know from the chart. Gettingathg®wer to the first question was easy
while to get an answer to the latter, | needed nager to talk to. It seems that managers are
not the ones who are using the software so them® ieed for them to participate in any
course/lecture. The lack of knowledge (for instanicéhey do not understand what is
presented in chart) is filled by a report whichluges the necessary information for them.

As mentioned before the interviews ended with ggtinformation about why these views

have been designed in the way they are now. Sdretmnef Establishment and Driver views

have also been used as mediating tool (Mediatialg tdlarieAnne Karlsson) to get the idea
of the interviewees about pros and cons of thegdesialso asked them to mention their idea
about how the negative points can be fixed.

The Establishment view looks like the previous wafe which was utilized by
customer (Excel sheet). This was done to avoid ifgys end-users’ work by giving
a total new look to this view.

About the driver view, since the driver is a matla¢ical formula and all it wants as
input are parameter(s) and value(s) it was desidjikeda simple table with editable
content. The problem with this table is that Drs/emd parameters are shown in
different levels and adding the new informatiordane in vertical form. This causes
the table to be lengthy and difficult to browseddictAlthough developers were aware
of scrolling problem in that view, they did not clgg it because of its low priority in
comparison with functional bugs consequently it Vedisin the way that it is now.

Considering the existing problems the question tbates in mind is if a new view is needed
or if it is better to make some changes in thetexjsones. The interviewees were more
positive about making change rather than visuaitive information in a completely different

way. One of the interviewees mentioned that henateay if a new data representation is
needed or not since he does not know what the uwsersto see in such a view; according to
the team leader users are satisfied with the Hskabént table and the only thing that is
missing is more information about the drivers.

The useful information was mostly gained from timeplementation group who were in

contact with end-users. Developers and testers marthat helpful since they were not aware
of users’ goal(s), were mostly keen on making tinections work, and were not all familiar

with Establishment and Driver views so could noticize/evaluate them even by using the
mediating tool.

Although | thought that | can treat the non-fanmilievelopers as novice users and gain useful
information from them about Establishment and Driviews, it did not become true. It was
correct that they were novice but they did not kredwout the end-users’ goal, subsequently
could not say whether those views can answer tiegd(s) or in other words whether they are
designed in a proper way. So in this case even atieditool could not fill in the gap of
knowledge.
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This is the summary of the interviews which wereried out in Oslo with end-users of
Manpower. An interview guide was prepared to kdepinterview in the right track and to
give the interviews a consistent base. It startéth getting some information about user
herself and was continued with general then detagaestions which all aimed to get
understanding about users’ requirements, theirlenotwith the current views and also their
feedback about the system.

Manpower is a new system and SAS is the first enetaso the system is now being tested by
some of the planners in SAS and has not gone irtdugtion yet. Because of this situation
the number of interviewees was limited to threepbeas they were currently the only ones
working with Establishment and Driver views. Theenviews were done in SAS Learning
Center which is placed near Oslo Lufthavn (Airpoft Oslo) and interviewees were all
Norwegian.

Years of Computer

Expertise

experience in Role in SAS Background

planning
Master degree i
Male 3 Planner Economics and Advance
Logistics
Resource Novice-
Female 3 Planner & Not mentioned Intermediate
Analyst
Manager in Economical .
. Novice-
Male 2 Resource Planning & .
. . Intermediate
Planning Advisor

Table 2 SAS Interviewees

In order to get familiar with users’ requirementsers were asked to explain what makes
them satisfied or unsatisfied with their job. Thegre also asked to clarify their objective
while working with Manpower and the way they measiineir success.

Their answers are grouped to two groups to giveteeboverview of what have been said.
Positive points:

Challenging
Always having something to do
Flexibility of the job and working hours

Negative points:

Short deadlines
Complicated and not user-friendly systems



Having the knowledge about users’ goal(s) and dssian be a great assistance in the design
process. That was the reason why interviewees agked to point out what their objectives
and needs are as a planner. Below are the mentimast

Design a Good —quality plan
Having a better grip over crew
Having the reliable numbers/figures

Previous to Manpower, users had to get the crearnmdtion from number of different of
systems and this problem is now solved in Manposimce all the data is being saved and
loaded from one database, as a result Manpowes gi\eetter grip over the crew. Measuring
the success of this goal is pretty easy sinceralreeds to do is to select the right crew filter
then he will get all the needed information.

About two other goals, they cannot be measured tinatiflights are done. At that time a good
view about how good the plan was and how consigtentprovided numbers were can be
seen. If a plan is good then planners are abl® toagk and have a look at it every time they
want by using Manpower. This is one of the bedtufiess in Manpower since it gives planners
the opportunity to follow the successful plan foture (if the conditions are the same).

As expected, the system seems complicated to asetsey are used to work with simple
systems such as Excel. Manpower considers allulles of the airline plus their priority when
provides the users with numbers in table. Althotiggse users have a good knowledge in
planning and are familiar with all the rules whixte needed to be considered while designing
a plan, they find working with Manpower pretty thgr In their idea users not only need to
have a good knowledge of both computer and planbiricalso they need to be able to think
like an engineer while they work with Manpower. Bsithe provided information enough or
is it too much for them?

Establishment table and chart include too muchrin&tion but it is all needed by frequent
users who are Analyzers and Planners. Given that osers are frequent users, we do not
need to consider people who might rarely work vtftese views or to think about a fix for
their problems. The focus of the work should beptanners and no one else. So what is
considered vital in their job and is Manpower hegpihem to achieve that?

The most important duty of a planner is to makes ¢hat the numbers which are put/set for
each activity in different periods are good. Thare number of factors which make a figure
considered as a good one; some of those factotstee below

Legality

Not having a negative effect on the Balance
Cost efficiency

Etc.

According to interviewees most of the needed infatian is provided by the table but if
anyone needs to get deeper and find out for instabout how a figure has been calculated



he needs to refer to Driver view. So all informatis in Manpower and no other system is
needed in this matter. After Establishment tablesais time to talk about Establishment graph
and its pros and cons.

Both group of interviewees (in-house and SAS) coméid that there is no use for
Establishment graph. Developers thought it is usethanagers while SAS interviewees said
Excel charts are used since Establishment chad doe provide a good overview. Their
suggestions for improving the chart were all reedrtb be used in prototyping phase.

In order to get the reflection of users on expeard unexpected behaviors while working
with Manpower, they were asked to give details lo@ typical task in Establishment and
Driver views. Also to state what they will do if mething goes wrong like getting an
unexpected number for an activity.

A typical task related in Establishment table orvBr view does not require changing the
settings, knowing about all the existing detailg. énow a driver works, what each column
means, etc. Change of settings is a one-time jabhail only done by super-users who have
the enough knowledge.

The same question which was asked from developassmentioned in these interviews, and
that was whether there is a need for a new dataseptation or if some changes are needed
in the existing views. Only one of them showed ne$¢ in having the option of showing
figures in different charts (like what exists in d&X, the rest were happy with the
Establishment Table.

The interviews ended with asking if there is anlyeotthing which needs to be addressed in
the direction of improving the discussed views Ptheere is a feature which was in the
previous system and they like to have in Manpowsewell.

Being able to change the figures directly in Esthiphent Table (at least ABS type)
Having the option of changing the figures withofiéeting other people’s work
Having the possibility for exporting (copy-paste¢ ffigures to Excel or Word

Having the possibility to work on a table while #mer Establishment table
(Establishment table) is being recalculated

The second item is already included in Manpowed-Esers are able to create scenarios and
work with them till they are satisfied with the wvdtsthey have; this is done without affecting
other people’s work. But still end-users are ntisfiad with it because of the reasons below

Although they don’t work with database, the systermstill slow
They still have to go to Driver view to be ablecttange the figures

In all I got good feedback from all these threeimiewees. | should also mention that it was
the first time that | found interviewing a bit riskince one was not willing to talk and seemed
to have a negative feeling towards Manpower as.wedim not sure if the source of her
insecurity towards being interviewed was her ladkknowledge about the system, her



negative feeling towards Manpower or having diffigun talking in English. Whatever the
reason was | succeeded in gaining her trust bydgetier see what | am writing, not arguing
with her in any matter and by showing respect aaiepce whenever she could not find the
right word to say. Except for her all other intews went smooth and without any problem.

+% $! #0 !

This is one of the methods which use expert aralygsevaluate a system. As mentioned by
Alan Dix et al. (Dix et al., Page 320) these methace cheap because they do not need the
participation of users and they can be used atssaye in the development process. “The
basic intention is to identify any areas that @ely to cause difficulties because they violate
known cognitive principles, or ignore accepted etopl results.” (Dix et al., Page 320).

In order to be able to perform this method | askexdkral Interaction Design students to take
part in the evaluation process. Unfortunately amg of them was able and agreed to come.
His personal information can be found in table 4.

Sex Age ' Background

Male 24 Interaction Design

Table 3 Personal Information of the Participant

So the documents with necessary information wegpgred and sent to him in order to make
him ready for the job. Below are the prepared dcenis

Description of Cognitive Walkthrough method alonghwan example (Dix et al., Page
321-324)

Specification of the product plus the informatidmoat end-users and their previous
system (Appendix C)

A description of a representative task with its disactions (Appendix D)

The document with product specification includegresentation of Manpower in general in
addition to detailed information of the views onig¥this thesis was focused.

The participant was asked to read the documerkdiiagjuestions and let me now when he is
ready. Unfortunately he did not pay attention #® demands and claimed to be ready the next
day. Since in one hand | did not know for sure tietvas not prepared yet and on the other
hand he was the only participant | had, | could nsk doubting him or showing distrust
which could make him change his decision to becomelved the evaluation process. That
was why | have chosen to let him perform the ewadnaand check if the expected result can
be deduced.

As anticipated he has not read the documents achali have any familiarity with the
system. The bigger problem was that the gap coatlééven be bridged by looking at Product
Specification document since he did not know whertok for that particular information.
The lack of knowledge, the avoidance in acceptilg land not having the courtesy to accept



his lack of attempt in this matter made the evabmaprocess very difficult and slow. He
blamed it all on the system being complicated amd hot being aware of users’ goal.
Although | explained for him that he did not needhave a complete knowledge of the
system but just to evaluate the design and intergcof it, he did not seem to be convinced
or happy about it.

He was asked to follow the task step by step asd/@nthese four questions for each of them

1. Is the effect of the action the same as the ugeeas at that point?

2. Will users see that action is available?

3. Once users have found the correct action, will thegw it is the one they need?
4. After the action is taken, will users understaral fdedback they get?

All answers were recorded in a Usability Problereethfor further analysis. Beside these
answers the participant was asked to point ouséiverity of the problem as well.

Since the first evaluation did not result as | veahntafter consulting my supervisor | have
decided to do the evaluation one more time mytséfve tried to not to let my knowledge of
the system and my familiarity with it affect my grmdent. The same process was followed and
all the answers to the questions were documentadJsability Problem sheet.

The results from both evaluations were put togesimel shown in a table. This can be read in
Result section of this report.
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Now that the problems of the system are explored, iime for coming up with ideas and
fixes then evaluating them and choosing the onashadio not conflict with each other while
resolving the discovered issues. There are differ@thods which can be handy in this phase
such as Brain Storming, Boundary Searching, Ran&imd)Weighting, Morphological Charts
and etc.

| found Morphological Charts most helpful sinceprpbvides a visual way for capturing the
necessary product functionalities and exploringeratitive ways and combinations of
achieving them (www.ifm.eng.cam.ac.uk). It alsoc&s the divergent thinking which stops
the analyzer from failing to notice the new idead aolutions. (Jones, Page 293) Since there
might be various ways to solve a problem, listing tifferent aspects of a problem and their
solutions in a table can be truly helpful in looatihe finest combination of sub-solutions.

This method was used to find the answer to the oeggl problems via interviews and
Cognitive Walkthrough with Establishment Chart dbdver view. First for each view the
essential functions and at most three differenitsmis are presented in two separate tables,
and then the ones which go together are chosen fasta the problem. In some cases
choosing only one fix for a problem was a bit diffit and more feedback was needed for
taking the decision and choosing one over anothera result the solutions to those cases
were all considered while doing the paper protaype assess the essentiality of each and
ease the decision making process.



In all the principle of selection of solutions fboth views was fulfilling users’ desire and
accomplishing their satisfaction with the providedormation. In Results section you can
read about the result of this method and the readgnother proposed solutions were not
considered for the prototyping phase.

1 1

1 0

Five different methods were utilized during thigject and each of them played an essential
role in reaching the goal of the work. This partagpresent the results based on the analysis
which were done by using the above mentioned msthod

Documentation analysis gave me general informagioout the system while the interviews
with in-house interviewees and end-users plus thgnfive walkthrough made me aware of
the existing problems.

The answers to the interview questions and theuseds’ frequently asked questions during
courses (which were mentioned by tutors in theru&s) demonstrated that most of the
FAQs and problems were about Driver view, driversl dheir settings. This was also
confirmed by end-users’ answers during their inem. This does not mean that there is no
problem with Establishment table or chart but gisiphasizes on the severity of the existing
problems with Driver view.

The difficult parts/terms are as listed below:

Driver term, its use and function
The source of numbers in Establishment view (wlkleréhey come from)
Tracking the numbers and correcting them

Drivers are mathematical functions in which theesubf the airline are included. In order to

get familiar with drivers’ functions users needréad the manual that at least has 30-line
description for each driver. So after a while thr®blem will be solved, all is needed is

spending more time on the system.

While being familiar with drivers and their funati® is necessary, changing the settings for
drivers is not an everyday-job and when it is dom&mal users are not in charge. What
concerns the everyday job of the normal users & rthed of changing the figures in
Establishment table and in order for them to da, ttheey need to have an easy access to the
information below and not to be forced to go bac# forth to Driver view for accessing them

The origin of the figure (Especially when the typd’ERC and more than one drivers
are involved in the calculation)

The period in which it is valid

The crew on whom it has effect



Explaining the problem in the form of an examplefsrio can help the reader to easily grasp
the existing problem(s). The most common problentiwimvolves both Establishment table
and Driver view is tracking a figure in Establishméble.

Scenarios

Scenario A

The crew pairing is done with Manpower and the psaavailable for planners to work on. A
planner has a look over the plan for the crewrfi@SL-LH-FC (meaning the captains with
Oslo as basé or workstation and long-hddlflight) and the figure on February®looks
suspicious. She wants to check if the figure Bha2 February with value of 1.24 has been
calculated correctly

1. Planner tracks the number to the first column fh & the table to find the name of

Activity Group

She clicks on Activity Name to reach Activities @ndit

She clicks on the required Activity to reach SUMANNED and SUM-ASSIGNED

She clicks on SUM-PLANNED to reach the Driver

Now she looks for ¥ of February in the table and right-clicks on itpife

She chooses ‘Edit Driver Parameters..” option frilra context menu to enter the

Driver view via the Establishment table

7. The Driver view opens. There are two types of Patans under the Driver: Standard
and Filter Parameter

8. There is nothing listed under Filter Parametertsodicks on the Standard Parameter
tab to find the origin of the figure

9. There are some crew filters listed but OSL-LH-F@a$ one of them

10. She tries to locate the crew filter(s) which canréated or have effect on OSL-LH-
FC. Crew filter ALL-LH-FC is listed there, so shepands ALL-LH-FC to reach its
Parameter Value for"2of February

11.The value is set to 3 which do not match the figir@4) in the Establishment table.
This is because filter crew OSL-LH-FC is a partAafL-LH-FC not all of it so she
needs to know what percentage of ALL-LH-FC is datiéd to OSL-LH-FC

12.She opens the Establishment table for ALL-LH-FCheaks the Capacity of"® of
February which is 126

13.She goes to Establishment table of OSL-LH-FC aretk$ the Capacity of"2 of
February which is 52. So 41.26% of crew in crewefilALL-LH-FC belongs to OSL-
LH-FC

14.41.26% *3=1.24

o0k wn

So the calculation was OK!

A home base is the station at which a crew mendmdes
Journeys typically made by wide-body aircraft imablves long distance and often non-stop flights



Scenario B
Here is another scenario for tiety more familiar withthe process of tracking a figure. In t
scenario user needs to pay attention to the Caionl®rder of each Parameter. Use
interested in checking the figuwith value 1.5 of Activity Group on"3 of February for crev
filter ALL-LH- FC (base or work statiorany, Type of flight: Londhaul, Type of crew
Captains).

1.

o0k~

Planner tracks the number to the first column fh dé the table to find the name ¢
Activity Group OPC

She clicks orActivity Name to reach Activities undel

She clicks on the required Activity to reach S-PLANNED and SUMASSIGNED
She clicks on SUMRLANNED to reach thd-OPC Driver

Now she looks for® of February in the table and ri-clicks on its figur

She chooses ‘Edit Driver Parameters..” option from tlantext menu to enter tl
Driver view via the Establishment ta

The Driver view opens. There are two types of Patans under the Driver: Stands
and Filter Parameter

There is nothing listed under fer Parameter so she clicks on the Standard Pana
tab to find the origin of the figu

The crew filters which are listed unde-OPC Driver are: ALL, ALI-LH-FC and
OSL-LH-FC. Thér Calculation Order and Parameter Values arestedibelov

OSL-LH-FC Calc Order =1 Parameter Value
ALL-LH- FC Calc Order =2 Parameter Value
ALL Calc Order = Parameter Value =5

It is always recommended to give the lowest CatoutaOrder to the most specit
Crew filter (in this case OS-LH-FC) to get the best result in the plan.

So Crew filter OSL-LHFC gets the value 2 and that is what will be shamvits
Establishment table.

Since OSL-LHFC is a part of AL-LH-FC we first need to exclude that from -
Crew filter ALL-LH-FC then do the calculation to check the figure " of February.
(See the Figure #r more information about the relation among hére three Cre\
filters)

ALL-LH-FC



10. She opens the Establishment tables of the CreardilDSL-LH-FC and ALL-LH-FC
and checks their Capacity off ®f February
Capacity of OSL-LH-FC =35
Capacity of ALL-LH-FC =70
So she needs to give the Parameter Value 3 twh#ie Crew filter ALL-LH-FC
11.05*3 =15

So the calculation was OK!

We can also calculate the figure dff &f February for Crew filter ALL (just to practice)
All we need to do is to exclude the Capacity ofWfdters OSL-LH-FC and ALL-LH-FC
from Capacity of Crew filter ALL.

100 -70 =30
30*5=1.5 The figure on 2 of February for Crew filter ALL

Note: A person is always calculated once. So ifishmalculated in a filter e.g. OSL-LH-
FC, she will not be included in the calculation édhner filters e.g. ALL or ALL-LH-FC



The problem with this view is not only about thguiie but also with interaction with Driver
view. Each driver has two levels under it; one Farameter and one for Parameter Value.
Users need to use 3 scroll bars to be able tolsgrand down under a driver. The obligation
for expanding three levels to reach the requirddrination causes difficulty and confusion
for users. A picture of an expanded Driver in Driview can be seen in the Figure 8.
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The summary of the gathered information, the proisland their cause, even the ones which
do not consider normal users, in Driver view arespnted in Figure 9.



In the figure above the problems are summed uptlzere is a need for giving more detailed
information about some of the problems in the dioecof clarifying them

Setting the Type and Calc Order of a Parameter
The system does not warn users about not entenmgame filter with the
same value and Calc Order. This results to undefipeoblems when
calculation is over
There is no information about how to set a Paranwith PERC (percentage)
type.
Note: An Activity with PERC parameter type is degent on another Activity.
That Activity should be chosen by user other theat Capacity is taken as the
default Activity.
There is no information about how to consider therjty of each Parameter
e.g. the necessity of giving the lowest Calc Ortierthe most specific
Parameter

Entering/Editing the Parameter Value
Users are forced to use Edit option which is hidiskecontext menu to be able
to edit a Parameter Value
Users need to click on a special area to get tiwegb menu but there is no
information or guidance about where to click.

In addition to these problems there are some wthichot fit in these groups such as
The waste of space in front of the Parameter Value
The need of resizing the original view for beinglealto see the Parameters or
Parameter Values below a Driver.



This goes against what is indicated by Alan CodjMost people rather see the
application take some ‘good enough’ first step #meh adjust it to what is desired.
This way, the application has moved a person cliwshis goal” (Dix et al., Page 215)

Presenting too much information in both expandetiraarmal view

All these problems have been documented so thgtdhe be considered in next step when
the solutions are going to be suggested.

Now is Establishment table turn, although end-usams satisfied with the provided
information in Establishment table, they preferute Excel for their work. This is because
Excel provides them with

The possibility to edit the figures directly in ttable
The possibility of setting the functions, puttingtes about why a number is set like
this, etc.

Editing the figures directly in Establishment taldenot possible and there is a reason behind
the current design decision. Manpower is offeramgadvanced service which enables the
users to foretell the future and plan for it; tissdone automating the calculations while
considering all rules and their priorities. Thist@nation comes with the complexity in
process of changing the figures of Establishmebsietée.g. one needs to enter the Driver view
to choose a driver, its parameter or value to réfaeliigure he wants in Establishment table).

It is true that Manpower has a complicated waydoing the calculations but we can bring

the Excel feeling to Manpower by giving the usdre bpportunity to put notes in the time

they are planning and setting a number for a drivethis way they are able to understand the
process better and speed up their work by decigdbm need of going back and forth to

Driver view or consulting a co-worker for figurirayt the source for a number.

There are also other problems with Establishmebietahese problems and their source are
all shown below in Figure 10.



L& & "% %2
 2(

12, # $

In order to complete the research on Establishitable and Driver view, | have carried ¢
the Cognitive Walkthrough method. This was donecteck over the process of tracki
figures and to find out about any areas that caise@abscurit' This method was performe
by me and another Interaction Des student. Its results arecamplement to the results
interviews.
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The reason why Cognitive Walkthrough was not penkxt to evaluatEstablishment cha
was that bothyroupsof interviewees confirmethere is no use for Establishment chart. Develo
did not put that much effort on it and users weot¢ keen on using itAnd in fact there is n



functionality in Establishment chart which is woghtting evaluated or analyzed. In other words this
view needs to be worked on from the start.

The main problem with Detail graph is that it doet provide a good and comprehensible
overview of the existing information. The way thetities are stacked on each other, the
similarity of the colors, the inability to see ootite the amount of difference between
different Activities or even in the same activity different times, etc. make it useless for
users. This can explain the reason why they ptefeise Excel or Word in order to get the
overview in more detailed and comprehensible wayHfemselves or for the managers.

Since the aim of the graph is giving an overviewhaf plan to the user, we need to make sure
that user can get that by looking at the graph.itAss mentioned by Robert Spence
“visualization is solely a human cognitive activitgnd has nothing to do with
computers.”(Spence, page 5) So when it comes ® \datialization, it should be done in a
comprehensible way to address the users’ needsimple, fast and clear manner. “Data-in
whatever form- is transformed into pictures, and pictures are interpreted by a human
being...the sight of a graphical encoding of dataseawan ‘Ah Ha!’ reaction in the viewer in
the sense that a useful discovery has been mageri¢g, page $nd | needed to create that
kind of reaction when users employ Establishmeattch

Since end-users are able to get most of the ratjinfermation from Establishment table and
because they did not see any use for Establishaimamt, they were not able to give feedback
on this part of the system. However they providezl with the features they would like to
have when working with a graph in their field of lwoSuggestions such as

Being able to see the Balance in the middle ottiet

Being able to recognize the activities by a look

Having the ability to choose what Activity to defpiic the chart

Having the ability to change the aggregatiewel (as it is done in Establishment table)
Including the figure in the chart especially whia figures are low

Having an easy access to the figures via chart

Having an easy access to the crew of each Actwéychart

These suggestions helped me to conclude what thigepns with the chart can be. Those
problems are shown below in Figure 12.
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There are two ways for zooming in Establishmentrtchidorizontal and Vertical. Two
separate magnifiers are provided on X and Y axé each of them has one for zooming in
and another for zooming out. | as a novice user diffcculty using this feature for two
reasons

1. The reason for zooming in/out was obscure to me
2. | could not figure out my current situation wherolbomed in

Usually when one uses zooming feature, she neegsttmore information and being aware
of that requirement can help with design procedAeementioned earlier end-users were not
that helpful in answering the chart related questi®o | had to analyze this view with the help
of the read articles and books within the subjédbfmrmation Visualization.

According to Robert Spence there are different &iofilzooming action; it can be geometric
or semantic. Geometric zooming is more about mamibn while semantic zooming is to
get more detailed information. Here is how geometaoming is defined by Robert Spence
“In a conventional ‘geometric’ zooming action ncacige in the data or its representation is
involved, only the activity of filtering caused ltlge inevitable discarding of context when
zooming in.” (Spence, page 117) but “with semamtiom a new representation is involved”
(Spence, page 119). And that is what is expectee bg end-users of Manpower. Besides
knowing the type of the zoom, an Interaction Desigmeeds to also know about the task, the
intention and the required information by users he.interaction designer must understand
the task that is being performed and the way daisied out to be able to effectively design
the sequence of data representations that willtitotessemantic zoom” (Spence, page 119).
Since end-users were interested in having morenrdton in this chart, | could provide them
with that information when they zoomed in.

Currently the graph is showing the number of crdwo\are assigned for the tasks under each
Activity plus the total number of available crewo $he information that an end-user in the
time of zooming can be interested in is



The name of the Task
The exact number of crew for a special Task in plegiod
The date of the task (e.g. 2009-01-01)

The number of crew who are not assigned to any fiasthat period (the remaining
number of crew in total for that period)

In addition to the items above, it is also requit@ihform the user about her current situation
and provide her with an easy mean to be able tbagi to default view. All the problems,
ideas and suggestions for fixing them are gatheaed analyzed by performance of
Morphological chart. This method gave me the chaadist all the suggestions | had in mind
for fixing the problems, compare solutions with leaather and choose the ones which are
compatible and also address the setbacks of thensys
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This method was utilized to list and analyze thietsans for issues in the Establishment chart
and Driver view. Some of the solutions can be usedther views such as Establishment
table e.g. Feedback window as well.

The first step in this method is to classify thediions that a system like the one which is

being worked on, should support. By having a lobtha explored problems in Establishment

chart and Driver view, the functions which can helghe enhancement of those views were

listed, and then the possible ways for accomplghimse aims were gathered in two separate
tables. But first the essential functions

Regarding Drive view:

A. Provide understandable explanation of the functiqts avoid confusion in
Establishment table)

B. Provide understandable explanation about how t@ skiver, parameter Settings. (to
avoid setting them in wrong way and to get the pesstible result)

C. Provide easy way of entering values (to avoid gigsam and confusion)
D. Fast and easy overview of the change in a driversfileed up the process of the work)

Regarding Establishment chart

A. Consider Color blinds (to help everyone benefitrfrthe shown information in the
chart)

B. Show the difference between different number ofvche different times in precise
way (To give a better overview to the user)

C. Make the chart customizable (to provide users thghview they are interested in)



D. Ability to access figures in Establishment table (fhake the chart interactive, to
answer the question “what if?” and to give moreadetl information)

E. Access to crew who are assigned to different Aiidigi(to bring interactivity and to
speed up the work process for users)

F. Provide users with easy way for zooming

G. Give the essential information when zooming in/fld answer to users’ needs for
each situation)

H. Show users their current situation (To answer thestions “Where am | “ and
“Where can | go from here”)

Now it was the time for recommending solutions a&ys to implement those functions. The

suggested sub-solutions are shown in tables 5 aBy @aking the users’ requirements and

principles of Interaction Design into account, test solutions were chosen and highlighted
in these tables. As mentioned earlier due to hagimgpt in the time of selection, there were

cases in which two solutions were picked in ordegdt more feedback on them by evaluators
of the prototypes.



A. Explanatlon of Show the essenti I Show conS|dered-
driver functions rules by Driver

In case both
-Group Crew dominant & sub-
B. Guidance for filters by priority co!lection are both
setting up valid, §how them in
Driver/Parameter hierarchy

-Show if one is
dominant or sub
collection -Give a warning if thg
Setting is not prope

C. Simple way for
entering Values

Show the change i
a chart in Driver
D. Fast preview of || view (use the samg
the made change(s) strategy as in
Scenario to speed

up)

Table 4 List of sub-solutions for issues in Driverview (achieved by Morphological Charts method)



A. Consider color
blinds

B. Show the precise

difference between

diverse number of cre
in different times

C. Make the chart
customizable

D. Ability to access
figures in
Establishment table

E. Ability to access the
assigned-crew for
different Activities

G. Provide the essenti
Info when zooming
in/out

H. Show the current
situation

|. Easy way for going
back to original view

No use of
Green, blue
and red

Table 5 List of sub-solutions for issues in Estatdhment chart (achieved by Morphological Charts methd)

week or month(depending o
the aggregation level) in thq
form of bar in the graph

their figures in
the bottom of
the graph

Show the
percentage of




1 2

Here the explanation for recognition or rejectidrsolutions is provided. The main principle

of selection for solutions in both Driver view akdtablishment chart is fulfilling users need
while respecting Interaction Design rules. But wingbarticular resulted in acceptance/refusal
of these suggestions is clarified in the followtegt.

Regarding Driver view

A. Manpower considers the rules of the airline adtw to their priority in the time when it
is providing a cost-effective plan for airline prers. This is done by Drivers and as said
earlier planners need time to get familiar withv@rs because of their complexity. Here are
suggestions for making this process easy for users:

The essentiality of each piece of information needbe investigated. This is not a
good suggestion since one piece of information b@ymportant to one user while it
is not to another or one piece of information t&aMn one case but not in another one.

Some Drivers functionality is based on one or twtes while some may consider
different and complicated regulations. So demotisggarules in those cases not only
is helpful but also makes the procedure complicateticonfusing plus lots of space is
needed for implementing this feature.

Super users are experienced planners who are d&amith airline rules and their
priority moreover they were the ones involved ia thsting process of Manpower. So
they are familiar with the system as well. Theitesoand guidance can be a great help
to normal users. Consequently by giving the supersithe chance to leave note for
others we can simplify the path f users throughieg the system and its Drivers.

Note: This was the reason why the suggestion fsigdeng a new window in Manpower
was given by me. In the right side of the systern twindows already exist: Workset
Exploref® and Info. But these do not provide users with #iglity of entering
information so a new widow with such a facilityneeded. | called the window, Feedback
window because of its functionality

B. In the time of adding Parameter(s) for differ@rivers one needs to be attentive about
setting their Calculation Order, their valid timegc. to make the result as useful as possible
and to avoid problems. Here are the proposalssgisting users in this process:

Grouping the parameters according to their priastyot possible since each airline
has its rules and preferences so a general ruleotée considered or implemented in
the system

The same critics apply to this solution

It is used to give the user an overview of the etk in a tree structure



Visualizing the relation between the Crew filter Establishment table and t
Parameters under the aimed Driver can give a gued/iew to the er-user. This cal
assist her to take a good decision while considetive Calculation Oder for ea
Parameter Since the Capacity of each Crew filter is a ' piece of information
having it beside each Parameter can be of grepu

Note: This information is shown in Info wind’

C. Handling three different scrolls in order to reddrameter Vall. makes the Driver vie\
difficult to interact with. The suggestions beloanchelp in enhancing the interaction betw
users and system:

Showing the Parameter Values in a calendar sireplithe process of locating a
addirg/editing the Parameter Valufor a certain date/period under a Drivin case
the user entered the Driver view by use of conte&hu in Establishment table, t
target Parameter Value will be high lightened fer.

Adding an Edit button abridges the process of eglithe Paramer Values. In the
current system Edit is hidden in context menu anubk in sigh

More information about the look of the calendar barfound irFigure 13
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Showing the Parameter Values in a horizontal Imevhich different dates and the
Values are shown in separate cells can simplify gfacess of entering Paramt
Values for each day/perio

The windowwhich provides users with different kinds of infation e.g. when objects
bookmarks, scenarios or worksets are selectedniaftion about the selected object is shown



Giving the usershe optior for changing the date to the one they are lookitey as
also another feature which is going to be constlémethis view So they can eithe
slide to find the date or enter the date and ketstrstem do the re:

More detailed description of this look canseen in Figure 14.
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D. In the time when users make a change in a Dritey tvould like to have a fast overvie
of the result. The ideas below can help the systepnovide users with whithey desire

Add a chart in Driver view to give an overview teeus of the change which has b
made by usinghe same strategy which is used in scer™® canbe helpful to use.
Although this is a good suggestiit still takes the same amount of tinrwhich is
spent to go back to Establishment table to recalelwdnd see the char

Making a change in a Driver affecone or moreActivity Groups so by showing tt
affected Activity Groups we can give users a hivawt where to look for the result
the change. Since this change also influence ttenBa (which is an important pie
of information to planner, showing the Balance can be useful to users as

Regarding Establishment chart

A. Considering color blinds is one of the importaspect in the information visualizatior
Two ideas are presented in order to enhance tlablittment chart in this directic

Although ecluding the colors green, blue and red from thert is a good suggestio
it is not applicable in this case. The numbf Activities which are shown in the ch:
differs from one airline to another and there ageally plenty of them. So limiting tf
use of the colors can cal a problem in visualizing the information.

Use of pattern and/or shapes beside color céhelpful in this case

B. Being informed about the Bince for each day/period of time is important to pkars anc
their work To offer them the information they require thg@estions below can be helg

An isolated workset where one can work and tesgghivithout modifying dia in the databa



Adding the figure in the graph can provide userthwie detailed information but it
can make it messy as well. Since some times theevad the figures is not that high,
the width of their color would not be that mucHita figure in it.

A table which shows the Balance for all the neegedods can be added under the
Establishment chart

1. Adding bars to the existing chart to show the begarior that period can be
informative but it increases the risk of confusfonusers because of giving the chart
a chaotic look.

C. Making the chart customizable is one of endgisequest.

End-users would like to be able to choose whaew®is the chart so by giving them
this opportunity we can simply enhance the systanthieir use

D. Users are more into checking the figures toagebverview than looking at the colors in
chart so if | enable them to reach the figuresaiold in an easy way, | can make the chart
more practical. The suggestions below are all segtkiat purpose:

Users can reach the figures of the Activity they aterested in, by right-clicking on
that color and using the context menu which hastit®n to enter the Establishment
table. One of users’ usual tasks is to make chamgeplan, recalculate it and then
check if they have reached a satisfactory resutiot then they change it again. By
integrating a context menu to the graph we can anshe question “what if” which
rises after change of plan

2. Showing the Tasks of each Activity along viltleir figures on the bottom of the chart
can be helpful but it does not provide the usehvail the needed information e.g.
Balance, the result of change on other Activitets, so there is still a need for them to
go and check the Establishment table

Showing the Tasks of an Activity in the chart anghlighting them whenever they
are clicked can be useful to users. This suggestinrnbe used as a complement to D1
since it individually does not provide any accesfigures in Establishment table.

E. Having access to the names of crew who are ress$igo an Activity is considered a
valuable feature to planners since there might beeed for change and the need for
contacting the crew in that regard. Two suggestwere given and one has been chosen

Showing the crew table under the chart whenevekdivity is clicked in the chart is
the easiest and most essential way to implemenfdhiure

3. This suggestion cannot be helpful. First of atldes not provide the user the detailed
information she needs, second of all sometimesetieman overflow which can be



limited to only one day, one week and not all mdeting. This forces us to show the
percentage of the crew on daily base which is ebifhl.

F. Currently there are 4 magnifiers in the Estainlient chart. For each horizontal and vertical

direction two magnifiers are considered. One igiusezoom in and the other is for zooming
out.

Offering the user one magnifier can ease this ®ddser can grab the magnifier and
choose the area she wants to enlarge.

G. Currently no particular information is given wigers when they zoom in/out. As stated
before the sort of zoom here is semantic zoom sadéas below are to convert the current

zooming function to the semantic type and they wea#h chosen for the next phase to get
more feedback from users on their efficiency

Showing the numbers of Y axis in detail in the tiomers zoom in can give more
information to users. In the current view when zednin and out the numbers on Y
axis are 10, 50, 100 so it can be changed to®,3,,...10 when users zoom in.

In order to make it easy for users to track a ctats number on Y axis, we can add a
horizontal line to the top of the mouse cursortas\s in Figure 15.

Note: This line is used in both statuses zoomexhahout
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In the time when users zoom in they should be ttbiee the figures of each Activity
within their colors

H. It is required to inform users about their catrsituation when they zoom in. In order to
achieve this, the solution below was offered

A thumbnail of the chart can be a useful tool tevegr the question “where | am” and
“Where | can go from here” which are the questiaisch users should be able to
answer according to Robert Spence (Spence, Page 162



. It should be easy for users to go back to thgirmal view and not be forced to continuously
click on magnifier-which is for zooming out- to mathat view. (As it is in the current
system) One and an easy solution is the one metibalow

We can make it possible for users to zoom out hybtioclicking on the magnifier.
This function is what is used by Adobe in Photoshop
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This part is to explain the prototyping process @adwo rounds of iteration. As mentioned
before the method “Iterative Design and Prototypimgs employed and its results were
documented in order to be used for the next step.

In both rounds of evaluation all participants wasked not to consider the technical issues
which may occur in implementation of the ideas jost give feedback on their usability and
efficiency. The following table shows the prototypgidevelopment phase:

Prototype
No.

Design
material

Purpose of

Pur f Testing] Test Gr
Development urpose of Testing) Test Group

To evaluate the
efficiency of the
suggestions withouj
considering the
possibility of their
implementation

To present the
design suggestiong
regarding
Establishment tabl¢
and Driver view

PD Group ano
Service Cente
Manager

Paper and
Photoshop

-To assess the
effectiveness of thg
made changes in tie

-To present the
changes resulted
from the feedbacks
of previous round

-To present the

design ideas and
changes regarding
Establishment cha

first round

prototype
PD Group,

Implementatio
SAS and
Service Cente
manager

-To receive
feedback on the ne
functions and
features presente(
in Establishment
chart without
considering their
possibility for
implementation

Table 6 Prototyping development process and relatelshfo



During the evaluation sessions the prototypes were shown tiicipants one after anoth
while each view and the developed design ideas ieirgy explained to them. After showi
each view the feedbacks and suggestions of eatbipant were documente

Prototy®e number one only includes Establishment table &miver view since the
Establishment chart prototypes were not readyattime.As a resulievaluation of thefirst
prototype and finishing the prototypes of Estalstisint chart were done in paral
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The aim of this step was timplemen the changes which have been decided by us
Morphological Charts methogresent them to -house users and get feedk. Two of the
views of the system namelgstablishment table and Driver vi were modified in thes
prototypes.There also was a change whiwas not limitedto any particular view and \s
suggested to ease eunsders’ working process in Manpow This design idea was abc
adding a new window to theystemA window in which allevates the communication amo
users in addition to simplifying the learning pres®f different parts of Manpowe

At the beginning some of the prototypes were im@etad by Photoshop bafter studying
literatures andtonsulting my supervisor at Jepen we came to thdecision that prototype
in Photoshop camive a feeling of finished model rather than a prgte. This migh
intimidate the participants of the evaluation pssand decrease their willingness in givi
commentsinstead of giving themthe freedom tocriticize the prepared prototyy.
Consequently the prototyping material became lichitepapel Some of the paper prototyp
can be seen in the Figure below.
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Appendix E includes the detad information of the design ideas and the resulirst found
of evaluating prototypes can be founi Appendix F. They includall the design idee the
suggestions from evaluators, a list of ideas whiehe not included in the second protot



and finally a list othe suggestions which were documented to repaeppese but have not
been presented the prototype:

3 "
In this round,some of the suggestions for cha which were given by evaluatc have been
considered in the prototypes. Thechanges were either what exactly the participasked
for or the edited version of therMoreover he prototype of the Establishment chart
presented to get some feedback on the design from the in-house usem it. One of the
presented views of Establishment Graph can beisdbe figure belo

-—-
[ | —
[ | —— |
[ S ——
] I —
I e
]
D L e
[ ] [ )

[ aesnaasnae |

| SRR e ST i

1

Due to the decrease of the workload in Jeppesere pepple were able to particip in this
round of evaluation. The changed prototypes wemwvshto them or-by-one and afte
finishing each view, they were asked to commerthem

The changes in the grapbrned out to be satisfying. The reason for thas wWeese desig
ideas give thegraph a more informative look while providing theeus with additione
functionality without complicating the interactiovith the systen

The results of this round of evaluation were docoi®é to be used for the next step of
work. All the commentsrad feedbacks in this round were essential and iegaf | decidec
not to cross any of them out. Due to lack of tineeother round of prototyping or session
evaluation was planned but still the ideas wereladumented in order to use for the fut
work.

The detailed information abbthe configured views, the comments from the pgudints anc
the results can be found AppendixG and Appendix H.
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This part is to explain about the ranking and grgdif the design solutions. Since various
design ideas were presented in the prototypesimgu@ad grading them seemed to be a good
idea for both the implementation part and for tieife work of Jeppesen.

In order to rank and grade the design solutionsauhent with twenty one design ideas was
prepared. Some design ideas were followed by padtexample in order to overcome any
kind of obscurity. Four options were given aftercleadesign proposal and they were
numbered from 1 to 4 to indicate their necessiyne was to present “Definitely needed” and
four was to indicate “Not required”. (See Appenbix

This document was emailed to all the in-house usEnsy were asked to rank the design

ideas first then vote for three of the features im@omparison to others were more necessary
to implement. The summarized version of the resuthe votes and a figure representing the

most important features plus the number of theiegivotes can be found in Appendix J.

The reason for grading the importance of the deprgposals was more for the future work
in Jeppesen. Because in this way they knew whadsnee be fixed/edited in their future
software update.

Now that | knew which ideas were more necessamnpdement, | had to proceed to the next
step. After collecting the results, a meeting v&irmen group was held in order to estimate
the time which was needed for implementing each.iddis was necessary because | had to
pick the one which could fit in my project timeframThis estimation was done without
considering the time which was needed for gettingnow the code and the rules of the work.
The result of the time estimation for all the featuin total was 28 weeks for a professional
developer. (Detailed information about time estiorabf each design proposal can be found
in Appendix J)

After estimating the time for each idea, three h## tesign ideas with the most votes were
picked for further investigations: number 12, 7 8nd5. (Since number 7 and 8 were related,
they were treated as one idea and one use casprey@eed for them). Features 12, 7 and 8
were the ones with the most votes and the longaatldpment time. Given that implementing

them was not possible in the remainder of the wiey thesis, writing use case for each of
them could provide an efficient and useful guidetfe future work. In addition to them, idea

number 15 (making the graph customizable) was &=leor the implementation phase, so
writing the use case for that was necessary as wh# time for coding this feature was

estimated to one week for a professional develapet 2-3 weeks for an intermediate

developer which turned out to be right.

In the following section a brief explanation aboé use cases and the process of writing
them can be found.
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Here the processes for writing the use cases prisadding of the customizable graph are
explained. Use cases were written in pure text,ningathat no UML diagram was presented
(The detailed version of the use cases can be fouAgpendix K.) and coding was done in
C# language.

70 1)

“A use case model describes the functional requerémof a software system” (Anda and
Sjoberg, page 1) and it depicts the interactiomween the user and the system by explaining
the interaction in a sequence of simple steps (kip&dia.org).

By keeping the above description in mind, the uases for the selected design proposals
were written. Different situations, various possillecisions and dissimilar steps which one
might take to reach a goal was analyzed and dociemeAlthough all the situations were
considered in these use cases, still more exammaias required. This is because one’s view
may get limited and not see the setbacks of theualesolutions; so it is vital to discuss the
use cases with others and get feedback on thenortunately due to the lack of time and the
heavy workload of Carmen group in Jeppesen thisudson and evaluation session did not
take place.

As a result, these use cases were presented tes#&ppor further examination and their
future work.

2

This part was fortunately done smoothly. First stegs to get familiarize with the code and
different parts of it especially the parts relatedhe Establishment graph. The second step
was to start coding. This could be done in twoeddht ways: one was to add a new class and
start the code from the beginning, the other wasottfigure the existing code to create the
design idea.

The second option was selected and the work waedam by editing the code of the graph.
This included the way of selecting the Activitiesdehow to illustrate one Activity is selected
or not in different parts of the view. By havingethse cases as guide line and by keeping the
principles for ease of use and interaction in mthd,coding was done.

The coding of this project provided the users vilile ability to customize the graph by
choosing the Activities they like to see. Of counsare work can be done on the graph and its
user friendliness but the essential and requirezhgé was done on the graph during the
implementation phase.

This part was performed on 3 weeks which includettirig to know the code and configuring
the code to reach the goal.
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Every project has its own problems and dilemmasmstter how detailed your project plan
is; you still cannot foresee all the situations anablems.

During this project | experienced different saofsproblems, the most important ones are
listed below

End-users were located in cities/countries othem tiisothenburg/Sweden which
resulted in lack of access to them

The need for limited type of user with certain kiotiknowledge which resulted in
inability to ask people other than planners or tgyers to participate in tests sessions
The help and presence of in-house users was nekotgd) the different parts of the
project but because of their high workload, theyengot always able to cooperate. As
a result slowdown was experienced during the ptojec

In spite of these problems still the project hashtisfactory result and the needed work was
done in an acceptable period of time. The new lobkstablishment chart before and after
omitting an Activity from the chart can be foundAppendix L.

$
This master thesis shows how important the uselystan be before or even after designing a
system, especially a system which is designed fotiqular users. Although only one
interview with end-users was done in this worki] ¢ie collected information made a great
amount of change in efficiency of the results & thesis. This thesis explains how a small
change in a system can make a big difference iamgihg the user-computer interaction.

As a result of the performed researches and asaly& following suggestions can be
proposed:

Minimize the excise

Do not force the users to navigate from one wingd@w to another if all or at least
the necessary amount of information can be showheirsame window/view

Present the information in a way that not much IBogpis needed by efficient use of
space

Remember the previous work of the user e.g. savetistomized table for her future
use

Provide feedback

Visual feedback is an efficient way for informingears about the result of their
action(s) e.g. graying out the non-selected Acaésitn the chart

Show the affordability of different parts of thesgym e.g. give the Establishment table
and graph icon in Workset Explorer look clickable



Minimize the memory and cognitive work

Provide users with the important and useful infdrorato minimize their memory
work e.g. after changing a Driver show what othev&s were affected

Offer the user a simple way for learning the systemd its complicated functions e.g.
let the super users leave note for normal usereapldin the needed parts for them
Use of simple and understandable names for diffdterctions, tittles and menus e.g.
replacing Is snake with repetitive pattern in Driveew

Retain the consistency all over the system

If one part can be reached in different parts efdfistem, give that part the same look
all over the system e.g. the horizontal look of t&ameter Value level in both
Establishment table and Driver view

The job of airline planners is difficult and chaltgng. Manpower is a system which helps
these planners with performing their work as edfitias possible so there is no surprise if the
system is complicated. Considering the above meaticsuggestions in the design of such a
system can reduce the amount of complexity andlginpe user-computer interaction.

The pre-studies, interviews, analysis resultedelpfl design ideas for enhancement of the
system. As mentioned before those ideas were ingigd in the form of low fidelity
prototypes then the users’ critics of these prgesywere collected in two rounds of iteration.
This effort somehow purified the design ideas aratienthe result even more helpful and
efficient.

It is true that Manpower can only be used by linhitssers with certain kind of knowledge but
still the suggestions above can be useful in dasigother systems with other functionalities.
But in general the results of this thesis can bpleyed for design of different software which
is meant to help airline planners with their work.

4
It is advised to inspect the end-users’ reflecbarthe result of the work. The best way would
be evaluating the paper prototypes in which alldhanges that were suggested by in-house
users are implemented. In this way the setback®eatiscovered immediately.

It would also be needed to ask the end-users ® favtthe feature they like to have in the
system as soon as possible so that the implemamtafithose ideas can be prioritized by
Jeppesen.

Further investigation and analyze of use case$sts @nsidered necessary. This is because
first they need to be reviewed so that any vaguenebscurity is resolved before coding



begins, second the developers need to look at frmmtechnical view and check if some of
the actions need to be changed or omitted.

A suggestion for future work would be finding aasgghtforward and simple way to keep users
informed about different actions, calculations atsb about the rules which are considered

during the computations.
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Leg: The smallest (atomic) planning component is Legled is the operation between a
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Interviewee:

Who she/he is
What she/he does
Is she/he in contact with end-users? To what extemel)?

General:

Who are the users?

What is their background?

What range of age they usually belong to? What sex?

Are they familiar with computer? Or is their workitiv computer only limited to
working with Manpower? (Level: Basic, Intermediag®epfessional)

Specific:

Are they familiar with the processes which are dogeManpower? Can
they do it manually? If so then how did they ledh (E.g. can they
calculate and plan for each activity?)

What did they used to use/do before? (What wagtbblem there? Is it
solved now or is it placed by another problem?)

How long does it take for them to learn and undeciwhat to do and how
to work with Manpower?

Do they manage to learn all the taught parts duoimg period of lectures
or do they come back? What is it that they usufdlget about or take
them long time to learn (regarding Establishmeatw?

Do they learn in the same pace or is it neede@géad more time for some
of them and teach them in a slower pace? If solwbies are they (which
customers) and what is the reason for that? (Tdmgsy; experience in this
field or with Manpower, their background?)

Do they have the same responsibility when workingh vwlanpower?
(Have in mind: Are they divided to separate groups and are agsigo do
different tasks while working with Manpower?)

If there are different groups of end users do thaye different kind of
lectures or tutoring sessions (e.g. if managerskweth bar chart do they
learn how to use it in tutoring sessions? Whathdty twant to achieve by
using the bar chart? Do they experience any prolitreonderstanding the
chart?)

Can users be divided to frequent and non-frequesits@ If so then who are
the frequent users and who are the non-frequerg?o¥hat do they want
to achieve by using Manpower?



What is the most difficult part to work with or usrdtand when it comes to
working with Establishment view (both table and lghart)? Why is it
difficult?

Things to rememberConsider both original Establishment view and also
afterrecalculation

What is (are) the most frequent question(s) askeerd-users when it
comes to learning and working with establishmeetwa (before and after
recalculation in both table and bar chart)

Personal idea:
Developers & Tutors

Why did you choose to depict/show the informatinrtie way that it is now? (table
and bar chart)

Have in mind: Ease of coding, Different kind of end-users (Bhart for managers
and table for planners)

Do you think a new data representation is needel2W
Have you had any suggestion from customers abauttth@how information?
If so then have you considered implementing ithdf then why? What was the
problem?
Show the pictures of system and ask:
o0 What is good in this view? What is bad in this view
o What and where should be changed?
o How the change should be? (Draw it if you can)



1. Name, Years of experience in planning, Role in SAS
2. Background

3. Computer expertise

Novice Intermediate Advance

Interview Guide

1. What makes you satisfied with your job (planningy?it speeding of the work; is it
the quality of the plan and its preciseness?)

2. What makes you stressed and dissatisfied?

3. What is it that you want to achieve when using Mamgr? How is the success
measured?

4. How much expertise in planning is required in orderbe able to work with
Manpower? What about expertise in computer?

5. Who are the people who work with Establishment l&hment table and graph? Do
they belong to different work groups?

6. Can users be grouped to frequent and non-freqeens?

6.1. Who are the non frequent users?

6.2. What information are they after when workingthwEstablishment
table/graph? Why?

7. What information do you need to have in order t&kenthe decision about whether the

plan or the number for one activity is good?

7.1. Is the needed information provided in Estéinfisnt table or do you need
to refer to another part of the system to getitifarmation?



7.2. What about Establishment chart? Do you use @valuate your plan? Is
the needed information included? If not then whatd you like to have/see
there?

8. Describe a typical task about Establishment Estabient table

8.1. Why do you do this?
8.2. What if this develops a fault?

9. Describe a typical task about Driver view

9.1. Why do you do this?

9.2. What if this develops a fault?

10. How do you check if a number in Estalvtigit table is correct or nofThis is to
know the process that they follow to check a numé@mwe may be able to make it
easier for them)

11. What are the main problems which arise whgimgrto find out how a number in
Establishment table was calculated?

11.1. What do you think is the source of the proiile

11.2. Do you have any proposal for kgsg this issue?How would you like
it to work?)

12. What would you like to see when you pane two tables@(g. Comparing detalil
table for one crew this year and Establishmentdatflthe same crew in last year to see how
efficient or exact the planned figures were thigryend if you planned/predict it well

12.1. Is the information provided by Manpower?
12.2. How would you like to see the resylt?figures or in graphics)

13. Do you think a new data representation is ed@dOther than table and graph) If so
what do you like to see and have in that view?

14. Is there any especial function/feature whiclised in the previous system and you
like to have it in Manpower as well?

15. What other suggestions do you have? (Anything the¢ds to be changed or
enhanced)
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Carmen Manpower is a software solution for longrt@anning of crew. It is used to control
the balance of the crew supply and demand. Sonteeofmain benefits are to make more
precise budgets and forecasts, discover produptioblems early, create transition plans and
integrate vacation distribution.

Figure 1 Simplified image of the components in Manpwer

GUI is the part on which the focus of the work wbk. That is why | will continue with
general information about different existing viearsd a brief explanation about what can be



done in them by users. Then will continue with $fi@cexplanation about Driver and
Establishment views which are going to be testeddiyg Cognitive Walkthrough method.

-)
The user interface of Carmen Manpower containsraévews, for example Training, Leave
and Establishment. These give you a quick overakthe crew supply and demand.

In Manpower you can

Use crew filters to show crew data

Calculate the crew establishment on a given day

Assign, move and edit leave

Plan transfers of crew between crew groups

Create courses, assign course participants andmoahd release courses
Edit and update seniority numbers.

Below are the existing views in Manpower which give the opportunity to do the above
mentioned tasks.

Crew view
In this view all data regarding crew in this workiseshown. Use crew filters to show

only a subset of the crew.

Establishment view
In Crew Establishment you see the relations betveetinities planned on a day and

the planned or assigned crew to do a certain task.

Leave view
The Leave view consists of an overview of planreal/é for a specific period. Here

you can assign, move and edit leave.

Training view
In the Training view, course blocks and other atiéig are shown.

Drivers view
A driver uses collected values to calculate thevastablishment on a given day.

Transition views
Transition is used for flight deck crew for plangitransfers of crew between crew

groups.

Seniority Editor
The Seniority Editor is used for editing and upa@tseniority numbers.



Figure 2 Different parts in the upper part of Estallishment Establishment table

The image above shows the bar which can be seem @moopen Establishment table

View level
It defines the lowest level in the hierarchy thaddd be displayed in the table.

Crew Filter
It is the filter that its information is shown ihe table

Aggregation Level
You can aggregate the information to get an overgéwhat you are interested in. You can

select aggregation level DAY, WEEK or MONTH. Defeaaggregation is WEEK.

Aggregation method
You are able to change aggregation level to Maximdwerage and Median

Strategy
Different strategies can be applied for all aci@gtin the whole period.

Different strategies are: Max, Assigned, Plannatjusted and Default



Figure 3 Capacity, Demand and Balance

In Figure 3 a part of table is shown in which thenié and Type of each Activity Group can
be seen. The upper part of the table the activityigs which are considered as demand are
displayed while in the lower part effective and sgacapacity are shown. The line in the
middle shows the balance which is the differencevben effective supply and effective
demand.

In order to get more detailed information such esvdies included, tasks and drivers about
each activity group you should click on the namehatt activity group. You will then see
something like the image shown in Figure 4.



Figure 4 The view of an expanded Activity Group

% 0 : 0
These two are placed in right part of the table.

Workset Explorer is to give you an overview of therksets in a tree structure. You can
double-click any of the items which are shown inéet Explorer to be displayed in the
workspace.

Figure 5 Workset Explorer



Information Window is placed in right corner berresiforkset Explorer. When the mouse is
moved over different views, or when objects as Inaaiks, scenarios or worksets are
selected, information on the selected object véldisplayed in the Information window.

Figure 6 Information Window



Here is how the Establishment view looks like itato

Figure 7 Establishment Table

(*# #
In order to be able to see this view you have tpioos

1. Click on Establishment menu, and then click 8hdw drivers” option

Figure 8 Establishment menu & Show Drivers option



2. Expand an activity group in Establishment talidsv so that you can see the drivers.
Right click on a number which is shown in fronttleé driver you want to see.

Choose “Edit driver parameters” from the contexhme

Figure 9 Context menu for editing a Driver Paramete(s)

In the driver view you are able to see all the taxisdrivers, their detailed information e.g.
rank, activity they belong to, their order, if thegpend on another activity and so on.

Figure 10 Driver view, Information about Drivers and Filter boxes

If you are looking for a special driver you carheit scroll to find the driver or you can use
the text boxes in filter, type in the name of thevet name or other information (e.g. Main
Rank, Activity, etc.), then you will be able to see
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A driver uses collected values to calculate thevastablishment on a given day. One activity
can have several drivers connected to it. One nedgpand a driver in order to be able to
configure it. The definition of each of the columsi®wn for each driver can be read below:

Name: Name of the driver

Main Rank: F (Flight deck crew) or C (Cabin crew)

Activity: The activity the driver belongs to.

Order: The calculation order within the driver.
Used if you have several drivers calculating thmesarew filter. Here you decide which

driver is to be calculated first. In a calculatiomler range, as for example 1, 2, 3, 5, 8, 13 ...
144, the driver with the lowest number (1) is cédted first and the driver with the highest
number (144) last. The calculation order has impactirivers that have a dependency on an
activity. Drivers must have been calculated ficstgtve input to the activity before another
driver that depends on that activity can be catedla

Calculate: Defines if the driver should be calculated or natdriver can easily be
removed from the calculations without deleting dnieer settings.

Class: Type of driver, for example smearing driver omstard driver.

Dependent Activity: For standard drivers of PERC type you can specidgpendency on
other activities. Double-click and select from tisé

Strategy: Strategy used.

Description: Additional comment.



Different drivers have different kinds of paramétgrSome may use Standard parameter and
some Filter parameter. It depends on the kind efttiver which is being used.

Filter parameters do not have value but Standarahpeters do. So when a user is configuring
a Standard parameter he needs to set a valueg®miell.

Both Standard and Filter parameters have a cailonlatder that indicates which one (which)
parameter should be calculated first. For instahagarameter has lower calculation order in
comparison with other parameter, it will be caltedafirst.

If a user is looking for a specific parameter halie to either scroll to find it or can use the
filtering boxes which are located under each titlegype in the information about the filter
they are looking for. That will filter other paratees and just shows the one user is looking
for.

Figure 11 Driver Parameter and its detailed information

The description for each column shown in front atle Parameter can be read below:

Name: Name of the parameter.

Filter: The parameter is valid for the crew that is seléan the crew filter.



Order: The calculation order within the driver.

Valid from: The start of the period in which the driver iske appplied. The interval
defined byValid From andValid To is used if the values fafalid Start andValid End
are empty.

Valid to: The end of the period in which the driver is toapplied.

Valid Start: The valid start of the sliding period, given itatéon to the day of operation
(OD), for example OD+30 (30 days after day of ofierg. SR (Scheduled release) can be
used in the same way as OD. Default value is OD.

Valid End: The valid end of the sliding period, given in tala to the day of operation,
for example OD+30 (30 days after day of operation).
SR (Scheduled release) can be used in the samasi@ip.

The outer bounds of this sliding period are defibgdhe start and stop date in talid
From andValid To fields.

Is Snake:States whether the parameter should be repeategattern or not.

Type:
ABS =Absolute value. The driver will take the sgied value as output value for
the day.
PERC = Percentage. For Standard drivers of PERE@ type can specify a
dependency on other activities.

Description: Additional comment.

Each Standard parameter has one or some valuese Madues also have a date which
indicates the date they can be valid from



Figure 12 Parameter Value(s) and its detailed infanation

(% 4

Figure 13 Filter Parameter and its detailed infornation

Filter parameters are used to configure filter eéivand are mainly used by planners. They
are used to calculate specific values on speciBevdilters, for example vacation. As filter
parameters use input values as for example contrBrtnation, they are less complex than
implemented standard drivers.



Note: Filter parameters have no value

Figure 14 shows how the driver view looks in total

Figure 14 Driver view

+$ 4

Crew filters are often client-specific. They shdwve imain information about the crew who are
included in that filter, information such as DuBase, Rank, Station, Contract ID, etc.

Crew filters view can be opened by using the “Si@rew Filters” option under “Crew Filter”
menu



Figure 15 Crew Filter menu

In the Crew Filters view different kinds of infortien about each filter is shown. The
description about them can be found below:

Name: Name of the filter

Visible: If this is checked the crew filter will be visible Workset Explorer. Crew filters
are shown as nodes under Crew Establishment andelLisaWorkset Explorer. The
selection is only done for the current user. (Bedrhage below)

Filter: Crew filter expression

Figure 16 A visible Crew filter in Crew filter view and Workset Explorer

Below is how the Crew Filters view looks like



Figure 17 Crew Filter view

10 )
In this part a short description about users iggiv

Users’ Job and Background
Age range

It is followed by a short explanation of the prawdcsystem used by customer

Users’ Job and Background
Users are airline planners who are in charge ofrptay crews for different flights.

Their background differs from one to another. Thgpkyees who have been employed for
several years are not that computer savvy while nbely employed have engineering
background and consequently are more familiar witinputer. However that does not mean
that they are professionals in this field.



Age range

Their range of age is 30 years old and above. Tlasg different responsibilities so they may
use only the parts which are related to their joth mot the others. For instance some are only
responsible for planning the training courses asglgaing them to crew while some are in
charge of planning the leave and vacation.

Apparently the employees who work with Establishtreme younger than the ones working
with other parts which need more experience sudtease or Transition.

1 # mn
The previously used systems were as follows

Excel beside
Console applications

So users are not used to employ applications @lith, complicated functions and features
which are now included in Manpower. So Excel cancbesidered as the most modern
application which was used by customers.

The reason for transferring from that system to paver can be summarized to

1. Cost efficiency

Manpower provides customer with all the needecttions and information. In this way
customer can avoid the high maintenance fee whisbded to be paid for different
applications/systems which they used to utilizeobef

2. Enhancing crew’s Quality of Life

Manpower provides the planners with a plan in whicl needs and requests of crew
members are considered. Later planners are aleldittthat plan to make it fit better to the

needs of crew members. This keeps the crew happycansequently improves the

working outcome for the airline.
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UA: Click on an Activity Group

SD: Activity shows up

UA: Click on Activity

SD: Sum Planned and Sum Assigned show up
UA: Click on Sum Planned

SD: Drivers show up

Track the first number after schedule releaseantfof a driver

a) First alternative

UA: Click on Establishment menu
SD: Menu opens
UA: Click on Show Drivers

SD: Driver view opens

1) First alternative

UA: Scroll to find the driver

SD: System follows the user’s action
2) Second alternative

UA: Click in Name filter box

SD: Cursor blinks



UA: Type in the information (driver name)

SD: The driver shows up

Locate the crew filter in the driver
1) First alternative
UA: Click on plus sign beside driver's name
SD: Parameters show up
UA: Click on Parameter (Standard or Filter)
SD: Parameter window shows up
UA: Scroll to find the filter
SD: System follows user’s action
2) Second alternative
UA: Click on plus sign beside driver's name
SD: Parameters show up
UA: Click on Parameter (Standard or Filter)
SD: Parameter window shows up
UA: Click in filter box
SD: Cursor blinks
UA: Type in the information (e.g. Crew filter name)

SD: The crew filter shows up

Note: If the crew filter is not found refer to Exceptiot

Check the Parameter value for that date (only Stahdarameter)

UA: Click on plus sign beside filter

SD: The Parameter values show up



1) First alternative
UA: Scroll to find the value

SD: Systemnlduals user’s action

2) Second attative
UA: Click in filter box
SD: Cursor blinks
UA: Type in the date or/and value in theéefing box

SD: The value shows up

b) Second alternative

UA: Click on an Activity Group

SD: Activity shows up

UA: Click on Activity

SD: Sum Planned and Sum Assigned show up
UA: Click on Sum Planned

SD: Drivers show up

Track the first number after schedule releaseantfof a driver

UA: Right click on the first number after schedwdéease in table
SD: Context menu opens
UA: Click on “Edit Parameters”

SD: Driver view opens



Locate the crew filter in the driver

1) First alternative
UA: Click on plus sign beside driver's name
SD: Parameters show up
UA: Click on Parameter (Standard or Filter)
SD: Parameter window shows up
UA: Scroll to find the filter

SD: System follows user’s action

2) Second alternative
UA: Click on plus sign beside driver's name
SD: Parameters show up
UA: Click on Parameter (Standard or Filter)
SD: Parameter window shows up
UA: Click in filter box
SD: Cursor blinks
UA: Type in the information (e.g. Crew filter name)

SD: The crew filter shows up

Exception 1: If filter is not found

I.Check for subsequent crew filter(s)
1) First alternative
UA: Click in filter box

SD: Cursor blinks



UA: Type in the information (e.g. Crew Group or Bas

SD: Crew filter(s) shows up

*In case it did not another kind of information sittb be typed (e.g. Rank or Station)
2) Second alternative

UA: Scroll to find the crew filter(s)

SD: System follows user’s action

II. Check for a dominant filter(s)

1) First alternative
UA: Click in filter box
SD: Cursor blinks
UA: Type in a dominant filter (e.g. ALL-FC)
SD: The filter(s) shows up

*If it didn’t then enter another kind of informatide.g. M8-ALL)

2) Second alternative
UA: Scroll to find the crew filter(s)

SD: System follows user’s action

Check the Parameter value for that date (only Stahdarameter)
UA: Click on plus sign beside filter
SD: The values show up
1) First alternative
UA: Scroll to find the value

SD: Systenlduals user’s action



2) Second attative
UA: Click in filter box
SD: Cursor blinks
UA: Type in the date or/and value in theéefing box

SD: The value shows up

*If the value is not the same as what is shown istBblishment table

I. In case the crew filter(s) in Driver is subsequehthe crew filter shown in Establishment
view

If the crew filters overlap (They have common ppicheck the percentage that they have in
common

UA: Click on Crew Filter menu
SD: Menu shows up
UA: Click on Show Crew Filter

SD: Crew Filters view shows up

Find the crew filter

1) First alternative
UA: Click in filter box

SD: Cursor blinks

UA: Type in the Name or Filter
SD: Filter shows up

UA: Check Visible

SD: Crew filter shows up under Establishment ardve in Workset
Explorer



2) Second alternative
UA: Scroll

SD: System follows user’s action

Open the Establishment view for each subsequewt filter

UA: Click on Plus sign beside Establishment in éatkExplorer

SD: Crew filter shows up

1) First alternative
UA: Double-click on Establishment table
SD: Loading bar shows up
SD: Establishment Table shows up
2) Second alternative
UA: Right-Click on Establishment table
SD: Context menu shows up
UA: Click on “Show Establishment Establishment &bl
SD: Loading bar shows up

SD: Establishment Table shows up

UA: Look at the Capacity for the day after schedelease in subsequent crew filter
UA: Click on the pane for Establishment table & tther crew filter
SD: Establishment table for dominant crew filteows up

UA: Look at the Capacity for the day after schedellease and compare with the subsequent
one

UA: Click on the pane for Drivers view
SD: Drivers view shows up

UA: If there is more than one subsequent crewrfilteompare the Order of them to see how
they affect the calculation of the value



Now you are able to calculate the value for the idamt filter

II. In case the Crew Filter in Establishment view issmguent of the filter(s) listed under driver

UA: Click on Crew Filter menu
SD: Menu shows up
UA: Click on Show Crew Filter
SD: Crew Filters view shows up
3) First alternative
UA: Click in filter box
SD: Cursor blinks
UA: Type in the Name or Filter
SD: Filter shows up
UA: Check Visible

SD: Crew filter shows up under Establishment ardve in Workset
Explorer

4) Second alternative
UA: Scroall

SD: System follows user’s action

Open the Establishment view for each dominant diiésv

UA: Click on Plus sign beside Establishment in éatkExplorer

SD: Crew filter shows up



1) First alternative
UA: Double-click on Establishment table
SD: Loading bar shows up
SD: Establishment Table shows up
2) Second alternative
UA: Right-Click on Establishment table
SD: Context menu shows up
UA: Click on “Show Establishment Establishment &bl
SD: Loading bar shows up

SD: Establishment Table shows up

UA: Look at the Capacity for the day after schedelease (for dominant crew filter)
UA: Click on the pane for Establishment table af fubsequent crew filter
SD: Establishment table shows up

UA: Look at the Capacity for the day after schedellease and compare with the dominant
one

UA: Click on the pane for Drivers view
SD: Drivers view shows up

UA: If there are more than one dominant crew fiferompare the Order of them to the order
in which they effect the calculation

Now you are able to calculate the value for theseghent filter.



4 1
The satisfaction of users towards use of Excel imdunctions lead me to think about a
feature which can bring that feeling to Manpoweset$ are always in need of changing the

figure and in order to do that they need to know lamd why the current figure has been set
or calculated. Below are the functionalities whiak considered for this window

0 An option for each user to be able to take privetes

o0 An option for super-users to leave note for normgkers to help them with
complicated features, functions, etc. This hel@pérs communicate in an efficient
way while learning the system.

o Showing an automatic help which gives revised imiation about the feature or
function that users hover over/click

0 Guidance for users about what to do next

o Showing the current status of user

For the reasons above a new window called Feedwaskadded to Manpower. (See figure
below)

~

Figure 18 A Photoshop sample of Feedback window
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Here the changes which have been prototyped ifirsteound in Establishment table and the
related parts e.g. Workset Explorer are listed

1. To reduce excise in the time of opening the Esthbiient table for a Crew Filter
a. Open the table as soon as a Crew Filter is chosen
b. Expand the Crew Filter folder under Establishméstiin Workset Explorer
as soon as a Crew Filter is chosen
2. Make the Detail Graph and Establishment table iclmak clickable in Workset
Explorer and highlight them to show the user higrent situation. E.g. if
Establishment table is open and user is working wjtits icon in Workset Explorer is
highlighted (See the figure below)

'

Figure 19 Photoshop sample of idea No. 2

3. Add an arrow beside Name of each Activity Grouptivity, Task, etc. in table. When
that row is not expanded the arrow is horizontair{fing to the Name of row), after
expansion the arrow will point down (Changes a@ashin Figure 20)

4. Add a gradient background to the cell of Parametue with PERC type (Refer to
Figure 20)

- ~

Figure 20 Photoshop sample of ideas no. 3 and 4



5. Add Average column to table to reduce ex. (Currently users need to change
view from e.g. Daily to Week to be able to see the average for each v

6. Add a drop down called Overview on top of table ethgives the users the ability

choose the aggregation level of Average columrhak two options Weekly ar

Monthly

Add the Parameter Value row(s) undeiver in Establishment table

Coloring every other row in the Establishment tgBlefer taFigure 21)

Add a dotted frame around an expanded row arsub rows to show they are of ¢

group and related. The paper prototype is shovindriigure below

© o N

Figure 21 The dotted frame and the colored rows

10.Add a button to the main toolbar which enablesuber to customize the tie (see
Figure 22and Figure 23or more informatior
Steps to customize the tat
Click the buttol
A new column (named “Visible”) with checkboxes bestdeh row appee
Check the desired rows/Activity Grot
Click the button to exclude unwanted rows/Actividyoup:



Figure 22 Photoshop sample of idea N0.9: Rows sekst

Figure 23 Photoshop sample of customized table

ol ! *H OB !

Here is the list of the design changes in Driveewiwhich were implemented in the
prototypes.

1. Change the appearance of “Drag a column to grougpdaycolumn” from plain text to
text box. Figure 24 shows the current look of feeture



'

Figure 24 The current look of grouping feature

2. Hide the filter boxes above Driver table and adgileer button. Filters will appe:

whenever the button is click

Warn users about the repetitive Parameter in the &f adding the Pemete

Gray out the type of Parameter which is not usethbyDriver

Gray out the period for which no Parameter Valug leen consider

If the context menu was used to enter the Drivewvirom Establishment table, filt

out the Parameters which atot related to the Crew Filter in the table

Note: Users have the option to see the-related Parameters whenever they \

7. Visualize the relation between the Crew Filterschhare listed as Parameter and
Crew Filter in the Establishment table. An mple can be found in figure belc

2 e

|
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Figure 25A sample of the relation visualization between Paraeters and the Crew Filter in Establishment tabl

8. Change the look of Parameter Value level (Please te Figure 13andFigure 14 for
more information)
a. Show the Parameter Value of each day in separlisairc@ horizontal rov
b. Show the Parameter Values in a cale
9. Add two text boxes above Parameter Value whichcates the period in which tt
Parameter Value is valid
10.If the context menu was used to enter the Drivewnirom Establishment table, frar
or highlight the Parameter Value and the periodnduwhich it is valid in the Drive
view
11.Change the name of “Isnake” option to Repetitive pattern
12.After a change in a Driver, show the result of gdmange on the Activity in a smi
chart in Info window



This part includes the feedbacks | got during th& found of evaluation of the prototypes.
Although evaluators were asked not to think abdet possible technical obstacles which
might arise in implementing the design ideas, ttdlycould not follow the rule. Nevertheless
most of the ideas were valued by the participasfeeially the idea of adding the Feedback
Window turned out to be the popular one amonghallsuggestions.

Here | just mention the suggestions and ideashhéyconcerning different views and will not
state the parts they cherished. Then a list ofideas which have not been considered in
second prototype followed by the list of the ondscl were documented to be reported to
Jeppesen can be found.

Establishment table

1.

6.

It is not wise to open a table as soon as a Créeri$ selected since users may not
need to work with Establishment table but with satieer view e.g. Leave

Currently users are able to select the cells oAetivity Group and see the average of
those cells in Info window. Having the Average eotuin table will interfere in this
calculation and result in wrong answer in Info eow (if user is not attentive)

After change of Parameter Value show both old valoe new one in Establishment
table

If the Crew Filter in Establishment table is notlided under a driver and its figures
are affected by a larger Crew Filter which is listes Parameter under that Driver,
show what percent of the dominant Crew Filter bgforo the Crew Filter in
Establishment table

In the customized table show some Activities hagerbfiltered out and give the user
the option to go back to default Establishmenteabl

Provide the Save option in table to enable usesave the customized table

Driver view

7.

If during a period the Parameter Value is the sém@ collapse that period and just
show its value in its cell

Give the user the ability to choose the aggregaliewel for seeing the Parameter
Values since showing them only in Daily format wilkeke it difficult for user if they
want to give one Parameter Value to e.g. three nsanta row

In case of use of context menu in Establishmené tabenter Driver view, inform the
user know to which Crew Filter the Driver(s), Paeten(s) and Parameter Value(s)
belong to. This is mostly helpful when differenbles for different Crew Filters are
open and being analyzed.

10.Clicking the title of each column (in Driver vieyuts that column in order. So the

idea of giving explanation about e.g. what a tdfea column means in Feedback
window by clicking on the title, does not work here



11.When a repetitive Parameter is being created allndeded information needs to be
filled and also OK button needs to be clicked. ®than that no warning can be given

12.Showing the effect of a change in a Driver for actiity in a small Graph is not
enough or useful for a user. Since changing a viduea Driver may affect other
Drivers e.g. Smearing Driver, showing the affecéativities will be more helpful to
users

13.Show if a part of the crew has not been assignethyoActivity

14.There is no situation in which no Parameter Vaki€ansidered since when a user
assigns a Value for e.g> bf April and nothing more, that Value will be agséd to
all days since *Lof April

15. Filter boxes should not be hidden but they sho@drimre noticeable to users (In this
way consistency will be preserved)

16.The calendar look (Figure 13) does not show thes dayg. Monday) but only shows
the dates which is not convenient for users

17.1t is better to use the suggestion from Figure &esit retains the consistency
between the look of Parameter Value row in Esthbiisnt table and Driver view

18. Give the user the ability to copy-paste the vafues Excel sheets

Feedback Window

19. This window should only be dedicated to the botligte and public notes of users
The information which is provided by system e.glaration about different features,
the current status of the user or the relation betwdifferent Crew Filters, they should
be shown in Info window not Feedback window. Tki®écause Info window already
provides some kind of information so the new infatibn can be included there as
well.

20.The information/notes in Feedback window shouldcbetext dependant. This is to
avoid confusing the users by showing non-relatedsfor the view on which they are
working. For instance if a user is working with @t view, the notes which are
related to Drivers should only be shown.

21.Public notes should be updated when a change ig auad there should be a history
so that users can see what have been changed avitbhy

22.Giving the users suggestion about what to do rexioi possible because there are
various choices that one can make depending on hdrapurpose in working with
system is.

The changes which were not considered in the sepmidtype are

Number 3: There already is large amount of inforamain the table. Keeping the old figures
brings nothing but messiness.



Number 13: Leaving out a part of a crew rarely leaq®p Since after assigning activity to each
part of crew, planners consider and assign anictivthe rest.

Number 20: Since showing the related notes to ardigpr feature can easily be done by
clicking or hovering over them, there is no needdi@anizing them in any order

The changes which were considered helpful and wWeceimented to report to Jeppesen
but has not been implemented in second prototype

Number 18: The ability for copy-pasting figuresrrdxcel sheets is what is needed by end-
users.

Number 21: A useful suggestion since sometimesti®en need to contact the person who
made a change to get more information about theoretor the change of plan

Here are the changes which were made to the ppastgf Establishment table and Driver
view. These changes are either the reflection aitvexactly the participants asked for or the
edited version of them. The reason for editingghggestions was to make the changes user-
friendly, to make them close to what end-users dskaing their interviewees and not to
make them easy to implement for the developers.

1. Feedback window will not show help or guidanceuks is only limited to saving the
notes which are entered by end-users.

2. The current status is shown to user in the bottbtheopage not in Feedback window.

3. The aggregation level of Average column can be @hdsy users (it can be set to
show Daily or Monthly average or not to be theralBt

4. Hiding the Average column when user expands a Diivéstablishment table. This
is because average has no meaning when it conisvtr level.

5. Change of the place of the Customize button fronmn@olbar to the top of table.
This was done because the Customized button betoriggo table so there is no need
for having it in the main toolbar.

6. Show that some Activities have been filtered oul amake them users able to bring
them back if they want

* ! *HOH !

1. Add the name of the crew filter to the tab of Driv€if context menu was used to
enter the Driver view)



. In case the settings or any part of a Driver igesflishow the name of the affected
Drivers in Info window instead of showing a smathgh

. Add a drop down which gives the user the abilitchmose the Aggregation Level of

the selected Parameter Value (e.g. Having thetwahdi choose to see the values in
Daily, Weekly or Monthly base)

. In case a Driver is edited, show the name of tliectfd Drivers in the Feedback
window. (This a helpful piece of information to usend it can speed up the users’
working process )

. Add an arrow beside the filter icon to put more &ags on filter boxes and inform

the users about the existence of these filter boxes

. When an Activity is clicked in the chart or in thanel in the right side of the chart
(See Figure 26)
a. The figures of Demand, Balance and Supply for geatod are shown in Info
window
b. A table which includes the Tasks of that Activitygthe crew of each Task is
shown under the graph
. Add a checkbox beside the names of each Activityi¢ivis shown in the panel on the
right side of the graph, see Figure 26) to giveuber the opportunity to customize the
graph by checking the required Activities and uegtting the non-required ones.
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Figure 26 The panel with the name of all Activitiesn Establishment graph

Filter out the unchecked Activities in the graph

Add a context menu to the graph which providesugers with the possibility to go to
Establishment table when they right-click in thartton the Activity they want.

Add a line on top of the mouse cursor to make theking of the numbers easy for the
users (see Figure 15)

The number of magnifiers is reduced to one.

Users are able to grab the magnifier and choosar#eethey want to magnify

To zoom out, grab the magnifier and hold Ctrl thkexep clicking till you reach the
desirable view

In order to go back to the original view (when z@ahin), users need to double-click
on the magnifier icon

10.When zoomed in

a. The figures of the selected Activity can be seethiwithe color of the Activity
in the chart

b. The numbers on Y axis are shown in detail (0, ¥t&, instead of 0, 50, 100,
etc.)

11.Add a thumbnail of the graph in the panel on ttghtriside of the graph where

Activities are listed



12.While zoomed in, the area is marked in the thumbioainform the user about her
current situation. This is exactly like the Navigratvhich is used in Photoshop in
which the area which is zoomed in is presented nedarectangle (see the figure
below)

Figure 27 The Navigator in Photoshop

Here the comments of the participants in the secondd of evaluation can be found. This

part includes only the suggestions for improving ttesign ideas and not the affirmation of
the design proposals. Although the participantseveesked not to think about technical issues,
some of the critics are technical. Below you candfithe critics about changes in

Establishment table, Establishment graph and Driieaw

Establishment table

1. Add the “No overview” option to the Overview dropwin in case users do not want
to have Average column in the Establishment table

2. Give the Average column a different look to illad# its difference for users

3. Users should be lead to Parameter Value leveléartithe when they use the context
menu in Establishment table to enter Driver view

Establishment graph

1. In the time of customizing the chart, do not filert the unchecked Activities. Instead
gray them out and move them to the top of the cfdmis keeps the users informed
about their effect on the plan.

2. Two opposite comments about the place of thumbmaitiow

a. Use a floating window for thumbnail of the graphtkat users can move it to
the place they are most comfortable with

b. Fix the place of thumbnail window so that usersvknehere to look for it
whenever needed

3. Do not use double-clicking on the magnifier icon asool for going back to the
default view



4. Keep the X and Y magnifiers because sometimes wegans to zoom in horizontally
and not vertically or vice versa. E.g. a user maydoking at weeks 4 and 5 and she
wants to zoom in vertically to see the number efacin those weeks. So they don't
need to zoom in horizontally at that time.

5. Enable users to zoom in by clicking on X or Y axmstead of grabbing the
magnifier(s)

6. Give the users “zoom to fit” option. In this wayethcan choose the area they want to
magnify and be directly lead to it without the neddising magnifier and continuous
mouse-clicking

Driver view

1. In Parameter Value level if the Aggregation leweét to Monthly but the days of that
month have different values, make the appearancdhadfcell different from others.
This will inform the users about this situation

2. Do not change the appearance of “Drag a colummaopgby that column” (see Figure
24) to textbox since textbox does not show the &ralgop affordability either

Technical issues

3. The appearance of “Drag a column to group by¢batmn” cannot be changed since
it is one of the features which is provided by tiiele and cannot be customized

4. After a change in a Driver listing all the affectBdivers is not possible since the
connection among some Drivers is a bit complicaldds is because their connection
is defined in code and not by users

In view of the fact that all the feedbacks in thieind were helpful, | did not cross any of
them out. Even the two opposite suggestions whiehevgiven for the place of thumbnail
window were kept and documented.
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1. Adding the Feedback Window under Info Window and pioviding users with the
possibility of writing private and public notes.

[~ 1 (Definitely) 2 3 [~ 4(Not required)

2. Showing the current situation of the user in the btiom of the page/screen

[ 1 (Definitely) 2 3 [~ 4(Not required)

3. Adding an arrow beside each row in Establishment tale so when a row has not
been expanded the arrow points to right and when #row is expanded the arrow
points down (See the example below)

[~ 1 (Definitely) 2 3 [~ 4(Not required)
F Activity Group
CS Activity Group
F Activity Group
F Activity
CSs Activity Group

4. Showing the relation between rows by using differencolor for each row. For
instance when F Task Group is expanded the rows lml (e.g. F Task, F1,F2, etc.)
look like the way shown below



[ 1 (Definitely) 2 3 [~ 4(Not requirec

. Providing the users with the ability to customize he Establishment table (To be
able to select the rows one likes to st

[~ 1 (Definitely) 2 3 [~ 4(Not requirec

. Providing users with the option of adding an Overvww column to the
Establishment table e.g. if users are in Dail view they can choose to have
column which shows the overview of the month in thEstablishment table (The
figures in the Overview column will follow the seleted Aggregation Method)

[~ 1 (Definitely) 2 3 [~ 4(Not requirec

. Showing the values under Driver level irEstablishment tableand giving the
users the ability to change values directly iIEstablishment table

[~ 1 (Definitely) 2 3 [~ 4(Not requirec

. If the crew filter of the Establishment tableis not listed under a driver, then in
value level show the crew filters which are affeatig the figures of the crew filter
in Establishment table

For instance you open theEstablishment tablefor crew filter CPH -CJ-FD then

you go to value level of the driver -F FG SH but CPH-CJ-FD is not listed there.
Instead you have crew filers ALL and ALL-CJ-FD and these are the ones whict
have effect on figures in CPI-CJ-FD

[ 1 (Definitely) 2 3 [~ 4(Not requirec

. Showing the essential information of crew filters €.g. filters ALL and ALL -CJ-
FD in the example above) which affect the crew fiér of Establishment table.



Information such as their calculation order, Percentage of the qacity e.g. if
CPH-CJ-FD is 30% of filter ALL -CJ-FD

™ 1 (Definitely) 2 3 [~ 4(Not requirec

10.Showing the relation between the crew filter inEstablishment table and crew
filters which are listed under a driver in the form of picture in Info window.

[~ 1 (Definitely) 2 3 [~ 4(Not requirec

11.Showing the crew filter name beside “Drivers” in the tab of Driver view, if a user
uses context menu to enter the Drivers view (Seedlimage beow)

[~ 1 (Definitely) 2 3 [~ 4(Not requirec

12.Changing the way values are added under drivers iDriver view from vertical to
horizontal

[ 1 (Definitely) 2 3 [~ 4(Not requirec

13.Providing users with an option which shows them aidt of connected/dependan
drivers in Driver view. For instance uses can right click on d-OPC and choose tc
see drivers which have effect on-OPC or the drivers which are affected by ~
OPC

[ 1 (Definitely) 2 3 [~ 4(Not requirec

14.Giving a warning to users in case they are creating Parameter which already
exists



15.

16.

17.

18.

19.

20.

21.

[ 1 (Definitely) 2 3 [~ 4(Not required)

Providing the users with the ability to customize hie Detail Graph by giving them
the option to select Activities they want

[ 1 (Definitely) 2 3 [~ 4(Not required)
Separating each day by drawing vertical line in Detil Graph

™ 1 (Definitely) 2 3 [~ 4(Not required)
Providing the users with the crew list when an Actiity is clicked in Detail Graph
™ 1 (Definitely) 2 3 [~ 4(Not required)
Showing Demand, Balance and Supply in the Info winolv when an Activity is

clicked in Detail Graph

[~ 1 (Definitely) 2 3 [~ 4(Not required)

Showing thumbnail of Detail Graph in Detail Graph view in the time when one
zooms in

[~ 1 (Definitely) 2 3 [~ 4(Not required)

Being able to take the magnifier and choose the ameone wants to zoom in.

[~ 1 (Definitely) 2 3 [~ 4(Not required)

Being able to see Mandays’ figures for a selecteatavity in Detail Graph when
one zooms in

[~ 1 (Definitely) 2 3 [~ 4(Not required)



Keyword

Feedback window

Current situation

Arrow beside row name

Show the relation between rows

Customizable Establishment table

Overview column

Value level in table

Show needed/related filters in value leve

Crew filter's information in Info window

10

Pictorial relation between crew filters

11

Adding the name of the crew filter to
Driver tab

12

Changing the value look from vertical to
horizontal

13

Showing dependent Drivers in Driver vie

<

14

Warning while creating a repetitive
Parameter

15

Customizable graph

16

Separating days in graph

17

Crew list in graph

18

Demand, Balance and Supply in graph

N

19

Thumbnail of Graph

20

Selecting the zooming area

21

Showing Manday’s figures in graph

$#



The feature which were voted to be the most impoidaes in the list

Number of votes
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" $ #

The time estimation for development process fohdaature on weekly base can be seen in
the figure below

Time Estimation
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1. Changing the way Value level looks from vertical tdhorizontal
Casel:Find and edit a Value under a certain driver (cfiéter is listed under the driver)

1. Open Driver view
2. Find the driver
a) Scroll (vertical)
b) Use filter
3. Open the driver
4. Find the Parameter
a) Scroll (vertical)
b) Use filter
5. Open the Parameter
6. Values show up in horizontal cells with the datdsch are shown on top of
them (The default view is Daily)

From To Aggregation LeVEI, Daly -

June July

[dul
~
\°Z4

27 | 28 29| 30| 31 1 2 3 4

10 10 10| 10 10, 10 100 10 12 12 12

7. Go to the date or period you want to see
a) Scroll (horizontal) by using the arrows/scrolls ebdhe Values
b) Enter the dates in ‘From’ and ‘To’
c) Use ‘Aggregation Level'’ drop down. This drop dowiashthree

options: Daily, Weekly and Monthly
8. Click on the Value (This will select the Value idsithe cell)
9. Enter a new Value
Notes:

a) In case you delete the value and do not enter aomewthe previous value will be chosen
as the replacement automatically

b) In case you change a value e.g. the value®oof Duly from 10 to 13 then the values for
2" and & of July will be changed to 13 as well, in case younot enter another value for
them

¢) In case the driver is invalid on a day, the celtladt day will be an empty cell which is
grayed out



d) In case the value cannot be shown because thesuset in the right Aggregation Level,
the cell of that value will be a grayed-out celligéhhas a value in it. For instance, user is in
Monthly Aggregation Level and he needs to changé/ezkly Aggregation Level to be able
to see the Values for that month. The cell of tinanth is a grayed-out cell which has the
value of the first week of the month in it.

Exception(s):

Weekly Aggregation Level

If Aggregation Level is set to Weekly and valuesdoweek are different from day to
day then the look of that week is different fronmeat weeks. It will be a grayed-out
cell which contains the value of the first day loé tveek

a) If the user wants to check or change a value cartain day

1. Right-click on that Value

2. A context menu which has three options (Daily, Wgedknd Monthly) will
show up and only the Daily option is active (endhle

3. Click on Daily

4. The Aggregation Level will change from Weekly toilpa

5. Locate the Value you want
a) Scroll (horizontally) by using the arrows/scsadbove the Values

b) Enter the dates in ‘From’ and ‘To’

6. Click on the Value you want to change (This willes¢ the Value inside the
cell)
7. Enter a new Value
b) If the user wants to edit the value for a weekaohtias different values for different

days
1. Click on the cell of that week (This will selebe Value inside the cell)
2. Enter a new value
3. All the values of the days on that week willdieanged

Monthly Aggregation Level

If Aggregation Level is set to Monthly and we haliferent Value for days (not weeks)
on that month then the cell of that month will bayged-out cell with the value of the first
day of the month in it.

a) If the user wants to check or change a value certain day
1. Right-click on that Value

2. A context menu which has three options (Dailygekly and Monthly) will show up
and only the Daily option is active (enabled).



3. Click on Daily
4. The Aggregation Level will change from WeetdyDaily

5. Locate the Value of the day you want
a) Scroll (horizontally) by using the arrows/scsabove the Values

b) Enter the dates in ‘From’ and ‘To’

6. Click on the Value you want to change (Thi8 select the Value inside the cell)
7. Enter a new Value

8. Recalculate the Establishment table to seeftket of the change

b) If the user wants to edit the value for a monthiclwhhas different values for
different days

1. Click on the cell of that month (This will setehe Value inside the cell)

2. Enter a new value (All the values of the dayshat month will be changed)

If Aggregation Level is set to Monthly and we halifferent Value for weeks of that
month then that cell is grayed out and the valueltfe first week of the month is shown
inside the cell

a) If the user wants to check or change a value fmrtain week

1. Right-click on that Value

2. A context menu which has three options (Daily, Wiekd Monthly) will
show up and only the Weekly option is active.

3. Click on Weekly

4. The Aggregation Level will change from Monthly toeékly

5. Locate the Value of the day you want
a) Scroll (horizontally) by using the arrows/scsabove the Values

b) Enter the dates in ‘From’ and ‘To’

6. Click on the Value you want to change (This willes¢ the value inside the
cell)
7. Enter a new Value



b) If the user wants to edit the value for a monthiclwhhas different values for
different weeks

1. Click on the cell of that month (This will setehe Value inside the cell)

2. Enter a new value (All the values of the weekstmt month will be changed)

Case2: Find and edit a Value under a certain driver byngiscontext menu in
Establishment table

1. Find the Parameter
a) Scroll (vertical)

b) Use filter

2. Open the Parameter
3. Values show up in horizontal cells with the datdsclw are shown on top of
them (The default view is Daily)
4. Go to the date or period you want to see
a) Scroll (horizontal) by using the arrows/scrolls ed#ohe Values
b) Enter the dates in ‘From’ and ‘To’
c) Use ‘Aggregation Level' drop down. This drop dowiashthree
options: Daily, Weekly and Monthly
Click on the Value (This will select the Value idsithe cell)
Enter a new Value

oo

Notes:

a) In case you delete the value and do not ememaone, the previous value will be chosen
as the replacement automatically

b) In case you change a value e.g. the valu€’ai duly from 10 to 13 then the values faf 2
and ¥ of July will be changed to 13 as well, in case gounot enter another value for them

c) In case the driver is invalid on a day, the oélthat day will be an empty cell which is
grayed out

d) In case the value cannot be shown because #érdsusot in the right Aggregation Level,
the cell of that value will be a grayed-out celligéhhas a value in it. For instance, user is in
Monthly Aggregation Level and he needs to changé&/éekly Aggregation Level to be able
to see the Values for that month. The cell of tinanth is a grayed-out cell which has the
value of the first week of the month in it.



Exception(s):

Weekly Aggregation Level

If Aggregation Level is set to Weekly and values doweek are different
from day to day then the look of that week is d&fg from other weeks. It
will be a grayed-out cell which contains the vabfethe first day of the
week

a) If the user wants to check the values or changedue on a certain day

1.Right-click on that Value
2.A context menu which has three options (Daily, ellg and
Monthly) will show up and only the Daily option @tive.
3.Click on Daily
4.The Aggregation Level will change from WeeklyDaily
5.Locate the value you want
a) Scroll (horizontally) by using the arrows/scsa@bove the Values

b) Enter the dates in ‘From’ and ‘To’

6.Click on the Value you want to change (This vedllect the value
inside the cell)
7.Enter a new Value

b) If the user wants to edit the value for a weekohhias different values
for different days

1. Click on the cell of that week (This will selele value of the cell)

2. Enter a new Value (All the values of the dagsttmat week will be
changed)

Monthly Aggregation Level

If Aggregation Level is set to Monthly and we hadifferent Value for
days (not weeks) on that month. Then the cell af thonth will be grayed-
out cell with the value of the first day of the ntlom it.

a) If the user wants to check or change a value cartain day
1. Right-click on that Value

2. A context menu which has three options (Dailyeekly and
Monthly) will show up and only the Daily optionastive.

3. Click oraily

4. The Aggregation Level will change from WeetdyDaily



5. Locate the Value of the day you want
a) Scroll (horizontally) by using the arrows/scsabove the Values
b) Enter the dates in ‘From’ and ‘To’

6. Click on the Value you want to change (Thi#l gelect the value of
the cell)

7. Enter a new Value

b) If the user wants to edit the value for a monthclwhas different
values for different days

1. Click on the cell of that month
2. Edit the value

3. All the values of the days on that month willdi&anged

If Aggregation Level is set to Monthly and we hadiferent Value for
weeks of that month. Then the cell of that month e a grayed-out cell
with the value of the first week of the month in it

a) If the user wants to check the values or changedue for a certain
week

=

Right-click on that Value

2. A context menu which has three options (Daily, Wiakd
Monthly) will show up and only the Weekly option is
active.

3. Click on Weekly

4. The Aggregation Level will change from Monthly to
Weekly

5. Locate the Value of the day you want

a) Scroll (horizontally) by using the arrows/scsalbove the

Values

b) Enter the dates in ‘From’ and ‘To’

6. Click on the Value you want to change (This willest the
value of the cell)
7. Enter a new Value



b) If the user wants to edit the value for a monthclwhhas different
values for different weeks

1. Click on the cell of that month (This will setehe value of the cell)

2. Enter a new value (All the values of the weekd$hat month will be
changed)

Case3:Add a parameter under a certain driver and giaevilue(s)

1. Open Driver view
2. Find the driver
a) Scroll (vertical)

b) Use filter
3. Right-click on Standard Parameter area and chodSeeate Standard
parameter”

4. Enter the specification of the parameter and dlék

5. Since Parameter is new, it does not have any aiube beginning. So the
look of Value Level would be horizontal cells withlue zero and the dates on
top of them. The default view is Daily view andigins from the date when
the Parameter is valid from.
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6. Locate the date or period for entering Value
a) Scroll (horizontal) by using the arrows/scrolls e#ohe Values
b) Enter the dates in ‘From’ and ‘To’
c) Use ‘Aggregation Level’ drop down. This drop dowrashthree
options: Daily, Weekly and Monthly

7. Click on the cell you want (The zero in the celllwe selected)

8. Enter the new value (This value will be continued &ll days until the user
enters another value for a different day or urté tlay when the Parameter
becomes invalid)

Case4:Add a parameter under a certain driver and givgevalue(s) (Enter Driver view

by using context menu in Establishment table)

1. Right-click on Standard Parameter area and chodSeeate Standard
parameter”



2. Enter the specification of the parameter and dhék

3. Since Parameter is new, it does not have any \althee beginning. So the
look of Value Level would be horizontal cells withlue zero and the dates on
top of them. The default view is Daily view andbégins from the date when
the Parameter is valid from.
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4. Locate the date or period for entering Value
a) Scroll (horizontal) by using the arrows/scrolls e#ohe Values
b) Enter the dates in ‘From’ and ‘To’
c) Use ‘Aggregation Level’ drop down. This drop dowrashthree
options: Daily, Weekly and Monthly

5. Click on the cell you wanh€@zero in the cell will be selected)

6. Enter the value (This value will be continued &ll days until the user enters
another value for a different day or until the dalyen the Parameter becomes
invalid)

2. Add Value Level in Establishment table and oml show the related/needed
Parameters in that level

Casel:Check and edit the Value(s) directly in Establisinirtable

a. Expand an Activity Group and go to Driver level

b. Expand the driver you want

c. All needed Parameters of that driver are shown uidie Establishment table.
Note that the way Values are shown is accordinthéoselected Aggregation
Level in Establishment table.

Daily Aggregation Level

1. Scroll (horizontally) to find the Value of the dggu want. (For this users
use the scrolls which are already in Establishrtedvie so no extra scroll is
considered here.)



2. Click on the Value (This will select the value fretcell)
3. Enter the new Value
4. Recalculate the Establishment table to see thetejfehe change

Weekly Agaregation Level

1. Locate the Value of the week you want (Use thezomtial scroll which
already exists in Establishment table to scroll.eXtra scroll is considered
here)

2. Click on the Value (This will select the value bét cell)

3. Enter the new Value

4. Recalculate the Establishment table to seefteet of the change

Exception(s):

If Aggregation Level is set to Weekly and values doweek are different
from day to day then the look of that week is d&fg from other weeks. It
will be a grayed-out cell which contains the vabfethe first day of the
week

a) If the user wants to check the values or changedue on a certain day

Right-click on that Value

A context menu which has three options (Daily, Weekd
Monthly) will show up and only the Daily optionastive.
Click on Daily

The Aggregation Level will change from Weekly toilpa
Click on the Value you want to change

. Edit the Value

b) If the user wants to edit the value for a weekohhias different values

for different days

N =
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1. Click on the cell of that week
2. Edit the value

3. All the values of the days on that week willdmanged



Monthly Aggregation Level

1. Locate the Value of the month you want (Use theizootal scroll which
already exists in Establishment table to scroll. éktra scroll is considered
here)

2. Click on the Value (This will select the value bét cell)
3. Enter a new Value
4. Recalculate the Establishment table to see thetaffehe change

Exception(s):

If Aggregation Level is set to Monthly and we hadiferent Value for
days (not weeks) on that month

a) If the user wants to check or change a value cartain day
1. Right-click on that Value

2. A context menu which has three options (Dailyeekly and
Monthly) will show up and only the Daily option étive.

3. Click oraily
4. The Aggregation Level will change from WeetdyDaily

5. Locate the Value of the day you want (Use tibazontal scroll
which already exists in Establishment table to lkcMp extra scroll is
considered here)

6. Click on the Value you want to change (Thi8 select the value in
that cell)

7. Enter a new Value

8. Recalculate the Establishment table to seeftket of the change

b) If the user wants to edit the value for a monthclwhas different
values for different days

1. Click on the cell of that month (This will setehe value in that cell)

2. Enter a new value (All the values of the daygtat month will be
changed)



If Aggregation Level is set to Monthly and we halifferent Value for
weeks of that month

a) If the user wants to check or change a value fmrtain week

1. Right-click on that Value

2.A context menu which has three options (Daily, elklg and
Monthly) will show up and only the Weekly optionastive (enabled).
3.Click on Weekly

4.The Aggregation Level will change from Monthly\Weekly

Locate the Value of the day you want. (Use thezomtial scroll which

already exists in Establishment table to scroll. ddra scroll is
considered here)

5.Click on the Value you want to change (This w#élect the value in
that cell)

6.Edit the Value

8. Recalculate the Establishment table to seeftbet®f the change

b) If the user wants to edit the value for a monthclwhas different
values for different weeks

1. Click on the cell of that month (This will setehe value in that cell)

2. Edit the value (All the values of the weeks battmonth will be
changed)

Notes:

a) In case you delete a value and do not enter a newtbe previous value will be chosen as
the replacement automatically
b) In case you change a value e.g. the valu€’ai duly from 10 to 13 then the values faf 2

and 3° of July will be changed to 13 as well in case gounot enter another value for them
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3.Customize the Detail Graph
Casel:Exclude Activities from the Detail Graph

1. Open a Detail Graph



Detail Graph which includes all the Activities wile shown and there is a check box
beside the name of each activity in Activity List

Note: Activities are all checked by default.

2. Uncheck the Activities (in Activity List) you daot want to see in the Detail Graph.
The unchecked Activities will be grayed out andcké all on top of the selected
Activities

Note: This view will be saved. Meaning that if the ergku opens any other
Establishment table; he/she will get the same cuigted view for those graphs.

Case 2:Add Activities to the Detail Graph

The default view in Detail Graph includes all Adties but if this default view was
customized by an end-user before then next timenwihe end-user opens a Detail Graph
he/she gets to see the customized view for anyilD@taph he/she opens. In this case if
he/she wants to add some/all Activities back toDe¢ail Graph, he/she needs to follow
the steps below

1. Open Detail Graph
2. Check the check box beside the Activities heyshets to see

This will turn that Activity back in color, removiefrom the gray stack and will put it
in the place it was before (by default)

Note: This view will be saved. Meaning that if the enausopens any other
Establishment table; he/she will get the same ouigted view for those graphs.



A
Below you can see the default view of the Estabiisht chart in which all of the Activities
are selected. The colors of the Activities arehim $ame order as their names in the panel on
the right side of the page. The difference betwdes view and the old one is that each
Activity is framed (on the right side of the imads) a rectangle to give user feedback about

the current situation of the Activities.
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The figure below shows the Establishment chartradtee of the Activities (in this case
Unpaid) was deselected by a user. It is vitaulsers to have the effect of all Activities in the
chart even if they are not selected. That is wheyuhchecked-Activity is not being omitted



from the chart but is just moved to the top of ¢dhart while its color is changed to gray to
persist on its inactivity.

~
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As shown above, the color of the background ofrtame of the un-checked Activity in the
panel also changes to gray to give feedback toalseut the status of that Activity. But it is
still at the same place as before and it doeshamge like it does in the chart.

In this way users know if they check/enable e.gpaid again, its color can be found e.g. on

bottom of the chart. So it maintains the consistedecreases the level of error and does not
ask for too much mental effort from user side.



