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Abstract: - This paper is a first step for a dissertation on the methods of governing and managing projects of system
integration, avoiding common pitfalls and proposing a new way of considering such projects’ lifecycle. In this work Authors
propose an overview of common issues in complex IT projects underlining the most critical aspects and proposing simple
solutions based on experiences and studies made on big System Integration projects involving international companies.
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1. INTRODUCTION

This dissertation focuses on the correct project
management of System Integration Projects. As probably
most of the readers know, the term “System Integration”
refers commonly to those projects devoted to replace a
Company information system, partially or totally, with an
ERP (Enterprise Resource Planning) System.

The Authors have developed a wide experience since the
’90’s in System Integration projects, with a special focus in
Retail Systems, but not only, having been involved also in
projects about system integration in fashion, public
administration, manufacturing and so on.

By managing various projects as consultants both by the
side of the “system integrator” and both by the side of the
Customer, they explored the different realities and
experienced the most common problems to deal with, when
facing such a complex project.

The aim of this paper is to provide an exhaustive — as far
as possible - description, of the complete management of a
System Integration Project: through the lessons learned and
experience made, this dissertation would like to be a
guidance for risk mitigation and pitfall avoidance in this
kind of projects, providing if possible also a sort of cockpit
of key performance indexes and tools to evaluate the work
in progress and retarget efforts to reach goals with efficacy
and effectiveness.
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As first thing, it is important to remember that an ERP
System is devoted to integrate all aspects of business and its
cycles, including planning, purchasing, manufacturing,
sales, logistics, finance & controlling, invoicing, marketing,
quality assurance etc., so it is supposed to improve
Company performances on many point of views (data
availability and reporting, process automation and
integration, major fluidity and slimness of process flows
etc). But exactly for this reason, the lack of correct target
definitions is the worst enemy of the correct implementation
of such projects.

Many Companies decide to face ERP System Integration
to improve their efficiency and effectiveness, or for other
reasons, such as:

* To manage at the same time more Companies, more
languages, more currencies, many users, many divisions,
plants, and warehouses

* Cover all information technology needs of the whole
enterprise

* Have hardly standardized solutions
* Operate on an integrated, non-ambiguous database

* Be able to manage high-level problems and questions,
such as happens in international Companies

But in many cases, Enterprises realize at a certain time of
the project implementation, that the goal they fixed, and the
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direction where they are going, are not coincident: in the
Authors experience, most of those situations could be
avoided with a clear and correct definition of the targets in
the preliminary phase, and by a Business Process Re-
engineering made before the beginning of system
implementation.

First of all, it is to be considered that those solutions were
not meant to create easy-to-use applications, but to cover
the whole wide functional extension of problems in an
enterprise structure, even if this could mean also some
possible increase of weight in the front-ends or peripheral
systems.

This shall be added to the fact that system integration
projects can last years, with heavy efforts made by the
Company in terms of time and money, but proportionally to
the degree of custom development requested to the system
to adapt itself to Company’s flow: this is not a good thing to
do, because the best would be to rationalize processes and
change them in order to meet ERP original design (usually
responding to standards, laws and ergonomic rules). But
sometimes it is impossible to do such rationalization
because people do not want to abandon their usual way to
work, and see the introduction of ERP as a menace or a
problem, seeing in it all kinds of defects and gaps, though if
they do not really exist. But due to the fact that ERP allows
Enterprise Management to maintain continuously in control
all the Company process flows, a key factor to avoid
resistance created by such inconveniences must be correctly
managed by a strong commitment from top management,
that is the first base principle to be settled as a pillar, to
ensure a correct foundation of System Integration Projects.

In the following of this dissertation, various themes will
be explored, starting from basis of System Integration
Projects organization, golden rules for management, correct
organization of resources, methodologies, lessons learned,
common problems to be avoided, tools and keys to evaluate
periodically project performance and work in progress.

2. THE STARTING POINT: SOFTWARE
SELECTION

The first thing that a Company should do for
approaching correctly a System Integration Project is to
manage a correct Software Selection. In many cases, this
preliminary phase is neglected, because Enterprise
Management could be already confident in the solution to
be adopted. In some cases this is due because the choice is
“forced” by external elements (i.e. acquisition of the
company by a wider group of enterprises that already uses a
specific ERP, requests by very important customers in order
to better integrate the supply chain, reasons of competition
on the market, constraints from the stakeholders etc.), in
some other cases instead it’s the management itself that is
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feeling enthusiastic on a particular solution: because it’s
trendy, because it has been very well presented on fairs,
conferences, specific magazines, web etc.

But this is not the correct approach. In order to be sure that
the System Integration Project will be based on solid pillars,
it is necessary to perform correctly the Software Selection
and identify the ERP that mostly satisfies company’s needs.

A correct software selection process is composed by four
subsequent phases:

- Requirements Definition where the company shall
state its goals and targets in order to choose the most
suitable system for its needs

- Conceptual Design in which the company decides at a
macro-level what could be the final, steady situation that is
to be reached

- Vendor Evaluation in which the enterprise chooses its
System Integration Partners and suppliers (i.e. vendor of
software licences and hardware but also vendor of services,
such as consulting etc., often referred to as “System
Integrator™)

- Implementation that is the core of the process and will
be detailed and analysed in the following sections.

Fig.1 — the four phases of software selection

Also during Software Selection the company could request
the aid of consultants having experience in business process
re-engineering (BPR) and, it would be better, having also
experience in many of the possible software solutions that
could be exploited. The consultants chosen in this phase
could even be different from the vendors selected for the
implementation: it depends on the results of the analysis
performed and on the availability of resources and services
provided: if a consulting company specialized in BPR is not
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specialized also in ERP integration projects, or has no
resources available on that area, obviously it will be
necessary to chose another “System Integrator”.

In many cases customers do ask to big consulting
companies to perform software selection, in order to find a
partner able to know all the possible solutions, address
enterprise towards its best, and support them also during
implementation. But it is quite common to find also
freelance consultants or small groups of very skilled people
that support side by side the customer as super partes
experts, or to certify and verify studies made by consulting
companies. And this could be done also in implementation
phase.

The possibility of having a continuity on Consultants
following the company from Software Selection to whole
implementation, is normally considered positive, so that in
project literature, there is another way to consider the
phases of Software Selection, more integrated and cycling
than the one we considered above.

Project

Scope

Fig.2 — a Cycling representation of Software Selection

In this case, the process of Software Selection is somehow
seen as a continuous process of retuning solutions. This idea
shall not create fears in what could be the result of the
project itself: it is not meant that companies will have to
start from the beginning of the project cyclically, but just to
make a fine tuning of consolidated results in order to
achieve the best as they can, including reconsidering the
vendor and partner selection if they do not match anymore
new requirements.

Let’s keep in mind that the needs of a company introducing
a new ERP are very hard to be defined completely and in a
very detailed way before beginning of system
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implementation: the enterprise is a dynamic reality, with
people, targets and constraints that change continuously.
And such projects last very long time, so it is likely that
needs and targets will change themselves before the
complete realization of the integration. A periodical review,
such as consolidated project management techniques
suggest, it is to be considered necessary and fundamental.
So that the Authors suggest a representation of the cycle
starting from Software selection and arriving to post go-live
as a spiral, with stage gates represented by periodical
reviews.

3. THE SYSTEM INTEGRATION
PROJECT LIFECYCLE

In Project Management literature exist many representation
of the project lifecycle, mostly depending on the kind of
project that is to be considered: plant projects have a
representation different from pharmaceutical projects and
from software projects. So, it is not surprising that also
system integration projects have a representation of their
own lifecycle and phases.

Adoption
Decision

- 2
v
Software
Selection
Fig.3

— classical representation of System Integration projects

Use and
Maintenance

mplementatio

This is a valid representation, in which the Vendor Selection
is not explicit, but able to link together both preliminary
phases (i.e. software selection) both core processes.

As it was mentioned before, anyway, the Authors have
experienced the need of a more cyclic and iterative process,
able to evaluate at checkpoints the consolidated work, and
consequently to retune the future steps to reach the goal, a
sort of revised concept of concurrent engineering applied to
system integration projects.
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Fig. 4 - Cyclic representation of system integration projects

The basic idea of this complex representation is indeed
simple: fundamental requirements and macro conceptual
design must be stated in the initial phases, but just because
it is the beginning, all the targets and needs can be just at
macro level. Going through the implementation, it is
possible to define best and in a more detailed design all the
requirements. Meanwhile the company and its processes can
change, external factors could outcome, so it is necessary to
revise periodically detailed sub-targets, in order to get
correctly and efficiently to final goal.

In the following the Authors will go deeply in the core
phases of the projects, analysing the structures, terms
commonly used, human resources and their roles, and
methods to define project design and performance.

4. IMPLEMENTATION
SYSTEM

System implementation is the core of the project. With this
term it is not just meant the development in terms of coding
or customizing: it is a general word to define, in ERP, a
whole process following the software selection.

OF THE

The Authors have experienced mostly SAP©O projects since
the middle of the ‘90’s, so the guideline of this process will
be obviously the ASAP (Accelerated SAP©O) model.

The roadmap to be followed will thus be composed by the
following steps, or phases:

o Project Preparation
. Business Blueprint
J Realization

o Final Preparation

. Go Live and Support
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Project Preparation is the initial phase, in which the task
is to perform planning and preparation for development. It
is indeed a very critical phase, because it is needed to define
clearly objectives of the project and plan with care and
accuracy how to achieve them. This phase includes a series
of deliverables that are here described:

a. confirmation of high-level scope: identification of the
modules to be implemented such as Financial, Controlling,
Materials Management, Sales and Distribution...

b. agreement on technology plan: the key Stakeholders,
including mostly IT, must subscribe commitment to a
concrete plan of technology issues (i.e. what release/version
to use, provide sufficient resources in terms of licences and
hardware, etc.)

c. project milestone dates: the dates in which it is
meant to receive a particular deliverable of the project, such
as blueprints, testing etc.

d. definition of the methodology: in this issue is
included a project organizational structure with resources
assigned clearly to each position.

These deliverables shall be combined in a project charter
that will become a reference during the whole project as it is
the document containing overriding principles and
guidelines for the project.

A clear definition of these points above, ensures
efficiency and effectiveness to the project, being the
foundation of all the implementations that will outcome.

Business Blueprint is to be considered the foundation of
the project: it is needed to provide clear conceptual design
for all the following stages. It is the result of meetings and
workshops with all key stakeholders of the project, as the
product of a collaborative process in which all possible
valid business requirements (commonly referred to as “as-
is”) have to be collected, and the solution to deliver all these
requirements (usually called “to-be”) have to be confirmed.
These are the elements to be incorporated in a whole
document that is named, as mentioned, business blueprint.

Usually the production of a business blueprint is not so
easy, but is indeed very important because guarantees the
acceptance from the stakeholders of the basic pillars on
which the project will be built. It is interesting to notice how
many stakeholders could have not so deep knowledge of the
specific ERP to be implemented, or maybe limited
technology/information system experience. So it is difficult
to make a “translation” of high conceptual design in
practical implementation strategies, but this is the key factor
for the success.

Some advantages produced by a correct business
blueprint implementation are the following:
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. allow non-technical users and business partners to
better understand the solution

. translate the highly conceptual design in a functional
prototype giving to stakeholders a view of AS-IS and
TO-BE

. help the implementation team to configure quickly

the system using all input coming from stakeholders

o avoid situations in which business partners state that
the delivered solution differs significantly from the
conceptual design

o At the stage of business blueprint, some other tasks
can be carried out for the correct progress of the
project, for instance:

. as-is and to-be design to capture valid and current
business requirements and process definition of the
expected results

o define all basic report requirements with
characteristics and key figures involved

. evaluate all functionality not normally delivered by
standard ERP, requiring custom development (list of
enhancements)

o building a prototype system to show to all key users

the functionality of the solution that is to be signed

. define all interfaces with legacy/other systems both
in transition phases both in the steady state

o set up a register of issues and risks that can overcome
during project lifecycle in order to prevent or
minimize

. define data migration from systems that have to be
dismissed

. state a plan of the resources to be involved for

training and “change management”
. installation of the development system

Realization is the busiest phase of the project, regarding the
building of the solution agreed in the business blueprint. In
this phase are included the configuration activities (i.e.
customizing) and the enhancements development (i.e.
coding) from writing functional and technical specification,
to the testing phases.

Realization is usually the longest phase of the project, and
includes a long list of deliverables:

. technical building of the system (configuration,
definition of reports, building of enhancements and
interfaces)
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. implementation  of process  re-engineering
(organizational change management) and definition
of internal communication strategy

. development of all testing phases: test scripts,
performance of unit testing, integration testing

. development and delivery of documentation and user
training material

o definition and configuration of users roles and
profiles for accessing the system

. details on data migration: field mapping, cleansing
necessities etc.

. building the cutover plan, in order to control all
activities during the go-live

Final Preparation (or Cut Over) should concentrate
mostly on the completion of training of end-users and
administrator, and on the data loading. This phase is often
called “cut over” because the old system is being dismissed
by transferring existing data, and existing operations,
functions, users, are moved on the new ERP in a
synchronized way.

The final preparation deliverables are:

. closing all open points and issues such as reports
development, training etc.

. completion of training activities
o migration of all static master data
. communication to all stakeholders of the go-live and

post go-live plans and terms
o development of a scenario for disaster recovery
. final sign-off for the decision: go or no-go

Go-Live and Support is the phase in which all users will
begin to operate in the new ERP, so it will be necessary a
very high level of support activities in the initial period: it is
usual to receive a very high number of calls for support in
this phase, due not only to possible residual gaps in the
implementation, but also to the scarce experience of the
users. The support calls usually will drop down after the
initial phase, and will reach a steady state due to system
improvement (application maintenance) by one side, and to
user accustoming by the other.

In many cases the System Integrator, and in particular
the consultants involved in implementation, are asked to
perform the 1% phase of support, but with a plan of
knowledge transfer to an internal helpdesk composed by
company employees, for costs containment. It is a rare (but
in some cases feasible) choice, to continue in outsourcing
this service after the initial period, but the reasons for
“make or buy” in this case are:
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e possibility to have or not internal resources skilled on
support activities

e in case that resources are not available, costs of new
employees versus cost of outsourcing service

e hours in which the personnel is available vs. hours in
which customers need support

e Service Level of all compared solutions

After an analysis of costs and benefits, a company can
evaluate how to structure its helpdesk. In any case, it could
be useful to use a system for registration and management
of incidents, that is required also for needs of international
certifications in Information and Communication Security
(i.e. ISO 27001), based on opening, assigning, solving and
closing tickets with a complete log of all information
provided. This could help to better manage incoming
problems and to avoid persisting issues.

5. ORGANIZATION OF A SYSTEM

INTEGRATION PROJECT

Usually a system integration project needs a huge effort
in terms of human resources, and this is indeed one of the
most critical factors for the success of the project itself.
Cases in which to define clearly project organization matrix
and roles is a neglected operation, reveal themselves as
potentially high-risk of failure projects.

The project matrix is usually dual face: by one side there
are customer resources, by the others the system integrator
ones. Above all of them there is a project sponsor
committee composed by customer stakeholders obviously,
but also by reference resources from the system integrator
side: partners or account managers or program managers
that can guarantee balancing of objectiveness in decisions.

Below it is reported a possible organization structure: it can
be a guideline to implement project’s own, but it is not fixed
in terms of roles, shall be adapted case by case to the reality
to deal with.

—SPONSOR COMMITTEE

ser B || Functioral|- - (Techmical | (Functional | {Technical | - |Functioral| [ Techrical
n Analyst Analyst Analyst Analyst Analyst Anafyst

Programmers

e ord allrsferto C

Fig. 5 — project organization matrix
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Project Manager: Both by side of the customer, both by
the side of the system integrator, a Project Manager must be
provided. The project manager has the role of guiding the
project team, by organizational points of view. He is
responsible of activities being performed, and so should be
able to manage conflicts, to delegate activities and
responsibilities, and to define clearly tasks, programming
communications and meetings when needed.

Taking reference from Project Management international
Certification requirements, it is possible to summarize the
activities of a project manager, in a system integration
project, as follows:

e Project Integration Management: combine and integrate
all aspects involved in the project

Project Scope Management: identify targets and needs
correctly

Project Time Management: ensure respect of plans and
deadlines

Project Cost Management: define and respect budgeted
costs

Project Quality Management: ensure quality level in
project realization

Human Resource Management: guarantee a correct
management of all the resources involved

Project Communication Management: establish a
strategy in communication and perform it correctly

Project Risk Management: manage and contain risks

Project Procurement Management: evaluate and manage
vendors/services

Team Leaders are experts of processes in a specific areas,
that shall coordinate more specialist resources focusing on
particular aspects or task: they take care to prepare specific
planning and blueprints for their own areas, focusing on
open issues for which they have to obtain specific answers
from customers. They often are senior consultants that may
or not have specific experience in the ERP being
implemented, but can handle processes without forgetting
important aspects, and organize practically tasks and
activities. Their homolog in the Customer’s organization is
the business process owner, or business analyst.

Technical and Functional Analysts are consultants that
have in charge specific tasks of implementation, based on
their skills. The more the project is complex in certain areas,
the more a high number of consultants will be needed. It
could be that some areas such as logistics have a large
number of consultants specialized in parts of the process,
and that some areas such as finance have just a single

ISBN: 978-960-474-131-1



Proceedings of the 8th WSEAS International Conference on SYSTEM SCIENCE and SIMULATION in ENGINEERING

person performing all roles, but it depends on the specific
structure of the enterprise and its processes, obviously.

Analysts have in charge customizing, specification
preparation, alpha tests in order to guarantee that user’s
needs are correctly translated and implemented. In some
cases the distinction between technical and functional is not
so defined: functional analysts should translate user’s needs
in technical requirements, and technical analysts should
scout the system to find the fields, the technical solutions,
flow charts, structure of coding in case of enhancement.
Often, nowadays, the functional analyst or the programmers
themselves perform the technical analysis, depending on
project structure.

Key users are persons designed by the company to deal
with consultants. They have in charge to explain correctly a
specific process in which they are experts, in order to
implement it correctly and efficiently in the ERP. They also
have in charge the definition of significant test cases to be
performed on the system, helped as a guideline by the
consultants. The more they are not skilled in information
systems, the more will be difficult to reach a stable
specification. But it is indeed necessary, and so the
consultant shall be able to make the correct questions and to
obtain the correct answers. In case there is a complication in
this process, at this level or another, both sides perform a
process of escalation.

The escalation process is performed each time there is a
claim, so when it’s impossible to obtain correct answers for
open points, or to obtain approval for specifications, or
whether there is a change request respect to the statement
agreed. It can be performed by both sides, and each level
involves its peers. The more the problem is difficult to be
solved, the more the escalation climbs up. Let’s talk for
instance about a case in which an interface for a legacy
system is required. The specification is agreed and the
development starts. In the beta test phase the key user
discovers that the interface does not produce the expected
result. The programmer/analyst claims that it is a case not
mapped in the test plan, the key user claims that there is a
gap in the development. If they cannot solve the problem at
their level, they go to their superiors: probably the team
leader states the need of a “change request” to be
acknowledged by the customer, probably the business
process owner will answer that the interface should work
and be arranged without any extra paid change request. In
this case is the project documentation that will decide the
situation, but if it’s not sufficiently clear what the interface
was expected to do and in which cases, another climbing
will be done, and the two project managers will need to
solve the problem. If it’s impossible, the decision will be
submitted to Committee, that will take a decision even in
terms of budgeting activities.
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6. CONCLUSIONS and DEVELOPMENT

System Integration Projects are full of complexity
degrees, and so full of risks. In their long experience the
Authors have understood most common pitfalls and tried to
identify possible solutions, identifying a new way to
represent project lifecycle, and, as it will be possible to see
in other publications of the same Authors, some new key
performance indexes. For some specific cases they built
also small and flexible simulators for choosing best forecast
algorithms in sales. This paper is just an overview on all
aspects that must be considered in order to improve
management in System Integration Projects, and will be the
starting point for a wider publication on this subject.
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