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Abstract. Before starting software projects proper cost esion for accu-
rate project planning and staffing is required. Pheject requirements, which
are normally not well defined in the early stageagfroject, need to be consid-
ered carefully for a comprehensive calculationotder to discuss and under-
stand the project requirements, Mock-Ups or Prpidyare often used, as they
provide the possibility of analyzing the potentiaktomer’s requirements. Be-
cause they show the way the software works andthewget in touch with it,
Mock-Ups are a suitable approach for visualizingdse In this paper we pro-
pose a method using Mock-Ups not only to understamtidiscuss the project
requirements but for proper cost estimation. Fdiiexing this, we use the se-
mantically enriched Mock-Up elements for cost eation.
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1 Motivation

Regarding the common process models of softwarmeaidng, the projects usual-
ly begin with an extensive stage of requirementgrexering and then pass on to con-
ception and realization [1], [5]. In this stageffatent methods of requirements engi-
neering and cost estimation can be used to sp#wfyequirements and calculate the
software to be implemented in collaboration witk frincipal, in case of sufficient
time and money [3].

In practice, the initial analysis of the requiretgeand the documentation do not
take place after signing the contract. This protakss place already before the start
of the software project within the bid preparatitinis primarily used to enhance the
comprehension of the project and to provide a Wasithe bid and/or the contract to
be concluded with a prospective customer.

During the bidding stage, detailed requirementdyaigare not yet possible be-
cause the analysis is not being paid and the tsdaler competing with other suppli-
ers. Nevertheless, the software needs to be pessémthe potential client and a pro-
posal with a detailed cost estimation needs to fitew.

For the presentation, Mock-Ups turned out to béuliseecause the visualization is
the only element of a project that can be discussetthe decision makers. Technical
details are so complex that only IT professionals anderstand and assess them.



This phenomenon is known as IKIW{Sind deals with the problem that the software
users do not understand the requirements untildkeythem [2].

Because of this, drafts, screenshots and HTML pyp&s have been established in
the context of bid preparation of internet basemjgmts in these days and have to be
created to keep the chance to award a contract.

IT budgets are running short and require an efiicepproach when preparing a
bid. The paper addresses this problem and preaentsy to integrate the process of
creating and calculating a project in a Mock-Updehapproach. In this approach the
calculation is one aspect that is integrated inMek-Up while modeling it. Thus,
the focus of this papers lies on dialog oriented iaternet based systems.

2 State of the Art

During the bidding stage there are two challenbedtdders are facing. They have
to gather the customer’s requirements. A suitapler@ach is using a Mock-Up to
visualize the requirements for evaluating themaltaboration with the principal. The
reason is the high importance of the usability thredpresentation layer [6]. Likewise
they have to prepare a precise calculation foptogect.

For the Mock-Up creation the bidders often use lgiaprograms or HTML edi-
tors. Though, these tools only focus the visuaktayhere is no chance to provide
any information about the cost estimation or a mézdl description. This has to take
place in a separate step.

The cost estimation occurs in assistance with @siim methods. Those can be
distinguishing in empiric and algorithmic estimatimethods. The empiric estimation
methods use ascertainment and analyses providgadwously calculated projects
and therefore cause minimal effort. Consequentyetstimation is not as accurate as
the estimation based on algorithmic methods.

Algorithmic estimations (also known as parametristireations), such as
COCOMO I, use mathematical formulas for cost eation. To determine the pa-
rameters, the empirical results will be analyzegharding relevant values, i.e. those
who affect the project time or cost.

A study by Molokken and Jorgensen describes thatirarestimations (70-80%)
were more often used than algorithmic estimatidi@s20%) in practice [7].

The cost estimation quality is highly influencedthg experience of the estimator as
well as the precision of the quantity structureca$ts which was defined for the cost
estimation [8]. Thus, in case the project is ireanly state, empirical methods need to
be used for cost estimation, due to a lack of migion. Algorithmic methods are not
easy to use because the analysis for definingtdeisrguments is complex. The cost
estimation with empiric methods assumes that inpthgt similar project have been
calculated. In case there are not such projecengithe estimation will become more
difficult and the use of risk markups will be respd. However, in the worst case
using risk markups in cost estimation will cause tffer to be no longer competitive.

LIKIWISI: | know it, when | see it



To avoid this dilemma, we present an approach ugiagk-Ups to provide a process
of cost estimation.

3 Mock-Upsfor software calculation

As mentioned before, Mock-Ups are usually usedrémresenting the presentation

layer. However, theModeling by Examplepproach describes a different strategy.
Beside the visualization of the requirements, thithod tends to enrich Mock-Ups

with semantic information. The aim of semantic elnment is an automatic creation

of a project calculation as well as a technical prafessional specification.

3.1 Themodeling by example method

The idea of Modelling by Example refers to the Quiey Example approach [9].
With this method the user can add entries to abdat without minding different
database language as for example SQL. The Modbiingxample method transfers
this approach to requirements engineering of welliggtions. Instead of making the
user learn new methods of representation or mddnlathe resulting presentation
layer will be used for the conception of the weplegation [10].

The construction of Mock-Ups follows the templatscept, which is widespread
in the development of web applications. The teneptigscribes the website’s “Look
& Feel”, which will be included in all subsites. flvermore the hypertext layer is
depicted on the template.

The real content of a web application contains, tpidtures, form elements and
further objects. An example of a form would be atact form on a website. A con-
tact form contains form elements for the input eéudata. Furthermore, there is a
submit button which triggers an action. As a reghk user sees a success or a failure
site. For representing this behavior, the Modelliygexample approach defines rules
for controlling the behavior of sites.

3.2 Semantical enrichment in the MbE method

The related sites (e.g. contact form) and the ddfirules are summarized into a
module. A useful description for the example abaeeld be a contact form.

Sites represent the module’s visual aspect. Bebideaspect, there are yet 3 an-
other aspects. Those provide the semantic enrichofienodules (figure 1).



Visual Calculative Technical Professional
Aspect Aspect Aspect Aspect
Mock-Ups Efforts Technologies Specifikations
Presentation Licences Best Practices Discriptions
Videos Time Duration Test Cases Arguments

figure 1: MbE-Modul Aspects

e The professional aspect contains the descriptioth@fmodules, sites and
templates. It serves the annotation of the Mockadg its functions.

* The technical aspect contains information that lsarused for creating pro-
fessional and technical aspect as well as testssafications.

e The calculative aspect contains information abdet éxpenditure and the
duration for the conversion of the project. Thecse pattern of the calcula-
tion is described in chapter 4.

The three aspects descripted above can not ondyideated to the modules itself.
Furthermore, also sites and those elements (t&tyrp etc.) that are included in the
module can be enriched by these aspects.

A core aspect of the Modelling by Example methothes reuse of requirements.
Each requirement like the contact form example shabove can be mapped into a
module. Those modules can then be enriching withasgic information. The precal-
culated modules will be stored in a separate mochilection.

4 Mobex: atool for semi-automated softwar e calculation

To prove the suitability of this approach in praetithe Mobex tool was devel-
oped, implementing the Modelling by Example method.

41 TheMobex Tool

The Mobex tool combines features for image edituimgl requirements engineer-
ing. The presentation view of the Mock-Ups is thel's key component according to
the Modelling by Example method. An overview of sifigle modules and their sites
will enable the user to navigate using a tree strec

For enriching sites with content the user may choostween a set of elements
given by the tool. These sets contain elements asdiorms, text, pictures etc. Fur-
thermore, Mobex provides an integrated librarytHis library templates, functions
and stylesheets can be defined and added to a eyaiti@ or element when required.
Semantic information as described above can bedatddibe library elements, too.

The allocation of semantic information will be damging the properties of the ob-
jects (for example element). Semantic informatialh lpe applied to objects in a tex-
tual-based way.



In order to be able to use the semantic informatioreport generator was integrat-
ed into the Mobex tool. Hereby, professional- aachhical descriptions can be gen-
erated as well as an offer based on the semaificnation.

4.2  Thecalculation schemain M obex

To be able to make a precise cost estimation opthgect, a quantity structure of
the components which are going to be developeeésied. To receive this quantity
structure, different variables like lines of cotles number of input and output masks
or input and output data that the software produets can be used [3]. Some of
these variables can be used while creating Mock-Ups

For providing calculatory aspects of the Mock-Uihe elements will be enriched
like analogue to the technical and functional atpdeach element of a Mock-Up can
be arbitrarily assigned to many categories of egpsrand provided with cost rates
and times. In addition, a risk premium in the foofma percentage mark-up rate is
provided at the level of modules. This risk premiamables the Mobex user to ac-
count the risk of complex application parts. Therawing of the risk premiums on
the level of modules emphasizes their charactesists a self-contained unit. They are
modeled as such and can be reused.

To increase the flexibility of the calculation, ghema combining aost type(CT)
with atime dimensio{TD) acost rate(CR) atime unit(TU) and avalue (V) is used.
As time dimensions (TD), hours, days, weeks, momthd years are provided. In
order to map expenses, which have no time dimensiach as license fees or hard-
ware procurement, the time dimension (TD) can thkevalue "no", and the time unit
(TU) will then be ignored in the calculation.

Three examples illustrate the possibilities of¢tateulation scheme:

e One (TU) hour (TD) Customizing (CT) costs 80 € (GRY the customizing of a
captcha module in a contact form takes two houjsg¥ cost of 160 € arise.

* The license costs for a database (CT) amountH@04€ (CR) and two licenses for
the project (V) are required, resulting to 9.00€o06ts of yield.

« For the rental of a server (CT) are each (TU) Mdiith) 250 € (CR) computes a
year (V) server rent thus causes 3.000 € cost.

The total costs (TC) for the implementation of aject are then obtained from the
sum of the costs of all the individual elements rf@)ltiplied by the respective risk
premiums (RP) of the modules (m).

n

n
TC = E [Z [TU,e * TD,pp * CRppp * Vel * RP,,

e=1

m=

In the Mobex Tool a standard set of types of experecross projects is defined
(e.g. conception, programming or testing) and camcdmpleted in each project with
individual types of expenses and priced differetdlpachieve maximum flexibility.

In order to facilitate the consideration of expenshrectly when creating the
Mock-Ups, all available elements can be providethwtandard cost rates. The cost



rates define the average expected expenditurgbddntegration of an element in the
project. Causes for example, the integration aridatéon of a text box in a form on

average 10 minutes programming effort, this caddgmsited to the item. If we place
6 text boxes on the form, we need one hour progliagtime multiplied by the costs

for programming in the specific project.

The idea behind the concept is simple, the monmetts a screen mask contains,
the more complex is its implementation. Althougad simple rules do not necessari-
ly apply to the whole project, as the project scigprot associated linear increase in
the complexity and thus the cost, however, is thentjty structure of a valuable tool
in the calculation.

5 Conclusions

In this paper an approach for enriching Mock-Upsiider to simplify the process
of cost estimation has been presented. Each elewi@oh has been modeled in the
Mock-Up will we part of the quantity structure. Awlividual cost rates can be speci-
fied for these elements, the quantity structurelmnsed by the sales staff for prepar-
ing their tenders.

The Mobex tool introduced in this paper combines fhocesses of creating a
Mock-Up and simultaneously performing the calcalatin the background. The re-
sulting offer can either be used for submittingic directly, or as an input for para-
metric estimation methods, such as the functiomtpamalysis or COCOMO II. Fur-
thermore, an expert can use these results asafbasirther calculations.

By merging the design and calculation of softwar@eqzxts into one tool, the time
and money for submitting a competitive offer candeereased. Hereby, resources
can be saved during the usually unpaid biddingestag
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