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6. Conclusions

If measurement and process are mutually dependent they should be planned, stored and
reused together. Measurement programmes require cross-project structures for data storage,
analysis, threshold tuning and validation. The TAME model provides the mechanism for
achieving these goais.

Would the author recommend every software development company to drop their existing
organisational structure and adopt TAME? In reality, no. No one would seriously consider
swapping their organisational structure in a revolutionary way. So you might say, what's the
point of the work? The TAME model provides an example of an organisational structure
with facilities to support measurement and for development to be supported by measurement.
It isn't necessary that the TAME model be adopted. However, it is desirable is that those in
software development gain an understanding of the inter-dependencies of measurement and
process, and understand the facilities that need to be put in place in order to take advantage of
them.
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Distributing Human Resources
among Software Development Projects’

Macario Polo, Marfa Dolores Mateos, Mario Piattini and Francisco Ruiz

Summary

This paper presents a method for estimating the distribution of human resources to be
assigned to development projects. The estimation calculates the optimal distribution from the
economical point of view (i.e.: that which less costs). To accomplish this, we built an
economical model to distribute human resources among projects in one organisation. The
equations and algorithms used to do this are presented in the paper. We also briefly present
a tool whlch does these estimations.

1. Introduction

In the last few years, an increasing demand for personnel qualified in Information
Technologies has been observed, which greatly exceeds the offer: in 1998 there was in
Europe 500,000 free positions in IT, with an expected increase of up to 2.4 million people for
the year 2004 [1]. Some reports from the European Commission also confirm this tendency
[2]{3], which is reviewed by daily newspapers almost every month. The situation in the
U.S.A. is quite similar: the yearly number of visas for foreigners qualified in Information
Technologies has been increased to the point of 300,000 ones, although big software
organizations have solicited a greater number of licenses.

With this situation, software organizations must do an adequate planning of their human
resources among the different projects that they are carrying out. An additional difficulty is to
fix the number of development projects to be accepted by a software organization, when
many times it is known that the organization has not (and will not have) people enough to
execute all the projects in time and budget. However, the rejection of a software project will
cause probably the loss of that customer for the organization, and maybe a negative impact on
other potential customers.

Therefore, it is important to accept projects, but it is also a basic activity to distribute the
human resources in an adequate way among all of them, and this one is the main goal of this
paper.

We propose to make an economical model of the portfolio of software development
projects, in order to estimate the optimal quantity of human resources to be devoted to each
project, during every day of the considered period. We have successfully tested the method
with several projects which use different life cycle models, although we have reasons to
believe that it can be easily adaptable to still-non-studied life cycles. This method is a very
advanced evolution of the work presented last year in this same forum {4].

The paper is organized as follows: Section 2 explains the model we use to represent a
portfolio of development projects from an economical point of view, which includes several
equations. In Section 3, an algorithm to calculate the distribution is presented, as well as

! This work is part of the MPM and MANTIS projects. MPM is developed with Atos ODS, S.A. and partiaily
supported by the Ministerio de Ciencia y Tecnologia, Programa de Tecnologias de la Informacién y las
Comunicaciones (FIT-070000-2000-307); MANTIS is partially supported by the European Union and CICYT
(1FD197-1608TIC).
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The ﬁrst. constraint represents the fact that the sum of the hours of a given resource
devoted during a concrete day to all subprojects cannot be greater than the available number
of hours of that kind of resource in that day (A, A;...):

eate, +tey <A Vie bLFlvi

e pte,ttey <4, Vie[LF]Vj

The 1 subindex is used to group resources by its type (i.e.: analysts, programmers...). Eq. 8
summarizes the previous equations:

N
i S Ag, ik Eq. 8

i=1
The next constraint means that the time devoted to a subproject must be equal to the time
required by it:
Ni

ey =Tijt, Vi,k,t Eq. 9
1

Jj=l

The following simple constraints determine the minimal values of the variables that
intervene in Eq. 7:

Lj>20 Vi,j
hij 20 Vi, j
S;j20 WVi,j
T; 20 Yi,jt
e; 20 Vi jk
Ag 20 Vjk

Eq. 10te 15

2.3. Complete model (for reference)

With all the equations stated in the previous subsections, the portfolio of projects can be
modelled with the following equation:
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el u:k;s%

Max B = ii[lg -( 2’1“ (Tijt-ht)]— Sij-(Eij - Pij)]

il jei
subject to :

N
D S Ay, Yok
i=i

N
el =Tijt, Vik,t
=t

20 Vij
ht20 Vij
Sii20 Vij
Tijt 20 Vi, jt
e, 20 Vi,jk
Ag 20 Vik

The meaning of each variable in the left side is the following:

e N = number of projects in the portfolio

Ni = number of subprojects in the i-th project

Iij = incomes by the ij subproject :
F = number of different types of resources
Tijt = number of hours required of resource type t by the ij subproject
ht = cost of each hour of resource devoted to the ij subproject
Sij = sanction to be paid by each day of delay in the deliver of the ij subproject
Eij = real number of days used to finish the ij project
Pij is the scheduled duration (in days) of the ij subproject
e; = resources devoted the k-h day to the ij subproject

A, x = available resources of the type ¢ in the k-th day

It is important to remember the following definition of Eij (Eq. 6):
m F F
Eij=m 1YY e}, = Y Tijt . This equation is the basis to estimate the optimal distribution of
k=l 1=l t=1
Tesources.

3. Resources estimation

All we need to estimate the resources to be assigned to every development project in the
portfolio is to resolve the equation shown in Section 2.3. As not all the constraints are lineal
(see Eq. 6), the simplex method cannot be used. Some of the candidate methods to resolve
this kind of equations are Genetic algorithms or Simulated annealing. However, as the
number of unknown values is very little, we can find a very good approximation to the
optimal solution testing all the possible combinations.
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4. Conclusions and future work
This paper has presented a method and a tool to estimate the distribution of resources to be
assigned to development projects. The estimation attempts to assure an optimal distribution
from the economical point of view.
Both the method and the tool must be modified in order to take into account:
¢ Dependencies (i..: a subproject cannot begin before the end of another one)

o Indirect costs (i.e.: the organization cannot accept a project because it will not
have available resources)
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SouthernSCOPE -
A Method for Acquiring Custom Built Software
or
Let the Customer Manage Software Acquisition

Anthony L Rollo, Terry Wright

Abstract

The current size of the global industry developing custom built software is estimated to be
in excess of $US200bn annually. The performance of the software industry in developing
successful projects is poor with an estimated 32% of projects terminating before delivering
anything to business and only 11% completing within budget. Of the remainder that do
complete, the average budget overrun is 87% [2]. A Recent survey of the International
Software Benchmarking Group data repository has shown that the costs paid by business for
comparable software can vary 7 fold [3]. This litany of software failure makes the
development of techniques to allow business to retain control of software acquisition
compelling and ever more urgent.

SouthernSCOPE is a framework strategy for software acquisition, which is designed to
allow project business sponsors the ability to control and manage acquisition projects. The
method allows the business sponsor to retain control of project scope and expenditure in
terms that business can understand. The risk of budget overrun is considerably reduced as
the sponsor is always in control of the scope; this ensures good value for money. The
potential for bidding low and then loading the price of changes is largely eliminated.

The State Government of Victoria, Australia introduced the initial ideas in 1996 and has
since developed several projects refining the method in the light of experience. This has
resulted in the development and introduction of the SouthernSCOPE method as the standard
purchasing policy of the state. This paper will explore the underlying ideas behind the
method and the experience of the State government of Victoria in developing this unique
approach to software acquisition. The paper will also review a case study of a software
acquisition project.

1. Introduction

The State Government of Victoria Australia has an annual software budget of around $50
Million (AUD), (29 Million Euro). The state government is a leader in the use of IT in the
provision of services to its citizens. The UK government has based a large part of its e-
government initiative on ideas originated by the state government. Yet despite a good record
of achievement in the field of government on-line the state govemnment was faced with the
problem of acquiring software within budgets and of suitable quality. These are problems
that any organisation faces when acquiring software. The difficulty is well categorised by a
recent report.  An estimated 32% of projects terminate before delivering anything to business
and only 11% complete within budget. For projects that complete the average budget
overspend is reported by the CHAOS report [2] as being some 87%. This report also stated
that the situation was no better than the previous survey some years earlier. “There is no
evidence that budget performance of software projects has changed™{2]. These figures are
depressingly familiar to IT managers and stand as an indictment of the global software
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