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Abstract.

Although Maintenance is the most costly and conflicting stage of the software life cycle,
most of the enterprises do not possess methodologies to carry out this process. High quanti-
ties of techniques, methodologies, models, etc. have been proposed to improve the quality of
new developments, but they are not useful for maintaining existing ones, due to the different
(and divergent) activities involved in both processes.

In this work we present the approach of the maintenance process proposed in MAN-

TEMA, a methodology for software maintenance that integrates all the activities related to
this process. The goal of MANTEMA is to convert the software maintenance into a controlla-
ble and measurable process through the identification and clear definition of all the elements
(software, documents, persons, tasks...) which participate in maintenance.
v MANTEMA has been developed by our research group and Atos ODS, a French multina-
‘ tional among whose main business activity is the outsourcing of software maintenance.
MANTEMA is based upon the ISO/IEC 12207 International Standard, which has been tai-
lored by us incorporating some additional activities related to maintenance outsourcing.

Keywords: Outsourcing and Quality; International Standard and Quality.

1. INTRODUCTION.

In spite of software maintenance is the most costly and conflicting stage of the software
life cycle /13/, most organizations do not follow any methodology for the execution of this
process, although they use someone for new developments /12/. Moreover, maintenance will
continue growing and will become the main work of the software industry /10/, and novel
products and technologies need to increase maintenance efforts so in corrective and perfective
(for hypertext maintenance, for example, as reported in /3/), as in adaptive (for adapting old
applications to new environments, as client/server /9/).

This fact, joint to the "wrong reputation” of maintenance tasks (it is considered as a
heavy, little creative process) and to the habitual hurries by concluding them, provokes main-
tainability of software decreases after each intervention. Loss of maintainability implies in-
creasing costs in future modifications.

Then, it seems necessary to endow organizations of methodological techniques that per-
mit to convert the maintenance it into a controlled and measurable process, that make possible
the continuous improvement of the process and of the product.

In this work we present MANTEMA, a methodology for managing software maintenance
developed between our university and Atos ODS, a multinational organization among whose
primary business activities is the outsourcing of third-party software maintenance. Atos ODS
is applying the methodology to various large banking customers.

' This work is partially supported by the projects MANTIS (European Union/CICYT 1FD97-1608) and MPM,
Mejora del Proceso de Mantenimiento (Ministerio de Industria y Energia, Iniciativa ATYCA, TA15/1999; Spain).
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This work is organized as follows: in section 2 we explain how MANTEMA methodo].
ogy approaches software maintenance process. Section 3 is an exposition of our conclusiong
and our current and future lines of work.

2. MANTEMA METHODOLOGY AND SOLUTIONS FOR MAINTE.-
NANCE.

MANTEMA /14/ approaches entirely the problem of software Maintenance, putting spe-
cial attention to the reduction of the costs of all its activities. In literature, we found different
dissertations about how to solve the maintenance problems, being able to include them in two
large groups /1, 2, 4,17/

1. Technical solutions.
- Reengineering
- Reverse engineering
- Restructuring
2. Management solutions.
- Management of quality (use of standards, for example)
- Resources
- Structured management
- Documentation of the changes

There are multitude of proposals for the first group of solutions (“technical”), and every
year new proposals are published in the most important conferences on software maintenance
(Euromicro/European Conference on Maintenance and Reengineering, International Confer-
ence on Software Maintenance, etc.). In general, these proposals constitute techniques to be
used for the maintenance (specially reengineering and restructuration) of very concrete sys-
tems, as relational databases, conversion of non object-oriented programs to the object-
oriented paradigm (from C to C++, for example), identification of objects in Cobol programs,
etc.

There are not, however, many “Management solutions” proposed or, at least, there are
not enough full “Management solutions” to solve this problem. In MANTEMA we provide a
methodology which integrates solutions of the last four types of management solutions. We
must not forget that software project management is one of the most important topics for
software quality /11/.

In this section we expose the set of management solutions for the maintenance problem
used in MANTEMA.

2.1 Management of quality (standards, etc.).

The MANTEMA methodology is built from the ISO/IEC 12207 International Standard
/8/. This IS considers the Maintenance to be one of the primary processes of Software Life
Cycle, jointly with the Acquisition of the product, service or software system, the Supply, the
Operation and the Development processes. There are also two additional sets of processes
(“Organizational” and “Supporting” processes), and an special process, called “Tailoring”,
that serves to adapt the international standard to each concrete case.

In ISO/IEC 12207, each process is split into a set of activities, and each activity into a set
of tasks. The construction of this maintenance methodology has been carried out applying the
Tailoring process to the ISO/IEC 12207 Maintenance process /15/.

Very briefly, during the Tailoring process a selection of the processes, activities and
tasks of ISO/IEC 12207 that are going to be used in the concrete case of application of the IS
must be realized. Furthermore, new tasks, activities and processes may be incorporated.
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In outline, after the application of the Tailoring process, a new and “big” Maintenance
process constitutes the centre of MANTEMA methodology, around which rotates all MAN-
TEMA elements. Really, in MANTEMA we define only the Maintenance process, because
we either reject or integrate the rest of processes of ISO/IEC 12207, as Figure 1 shows:

MANTEMA does not detail the manner of execution of the non-integrated processes,

Infrastructure
. - Configuration
Operation
management
MAINTENANCH
Trainin Improvement
assurance

I Tailoring process I

Figure 1. Processes in our methodology.

which are the “satellite processes” of Figure 1. Maintenance process structure follows the
same processes design line of ISO/IEC 12207, since we divide it into activities and tasks.

As an example of the processes integration, and due to its growing importance, as /18/
shows, in MANTEMA we specifically take in consideration the activities that should be ac-
complished to formalize an contractual relationship of Maintenance (outsourcing). In this
manner, the Acquisition and Supply processes of ISO/IEC 12207 are integrated in the set of
initial and final activities and tasks that are executed in the Maintenance process of MAN-
TEMA. Such activities and tasks are related to the procedures that both the acquirer and pro-
vider organizations must execute (study of the software by the acquirer, study of the risk, vi-
ability, etc.). Some of these tasks are modifications of existing tasks in ISO/IEC 12207, while
other are new and they have been incorporated to the methodology because thus it has been
necessary.

2.2 Resources: to use experimented personnel instead of new

The convenience of employ experimented human resources for every software mainte-
nance has been repeatedly manifested by diverse authors /10, 13/. Moreover, every day has
more importance to take into account organizational aspects of software processes in their
implementation /5/ and, for /6/, quality is absolutely influenced by people.

In MANTEMA, the three possible organizations involved in maintenance are defined
/15/. Depending on the case (whether there is or is not outsourcing relationship, for example),
two or even the three organizations may coincide in just one:

1) Customer organization. This organization corresponds with the Acquirer defined in
ISO/IEC 12207. We define it as the organization which owns the software and re-
quires the maintenance service.

2) Maintainer. The organization which supplies the maintenance service.

3) User. The organization that uses the software.

_ Several profiles are also defined for every organization (for example, there are three pro-
files in the Maintainer: Maintenance request manager, who receives each Modification Re-
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quests and decides its type of

Inputs from _ . People

maintenance; Scheduler, who the environment | !ﬁ7 who intervene
plans the queue of accepted I
modification requests; vy v
. — Outputs to
Maintenance team, the group of Inputs from ————p Task name _’the/a following task
people who implement the the previous task —
v e . etrics
accepted modification request). ; v At
- ’ X
the. beglnnlng of the Outputs to 1\-/ !
maintenance  process,  real the environment

persons must be mapped with
these p.roflles. In this manner, Figure 3. Generic structure of a task in MANTEMA. the
responsible people of every

maintenance task will be always

identified. Also some of these profiles may coincide in only one person: for example, maybe
the Maintenance request manager also plans the queue of accepted maintenance requests,
being in this manner the Scheduler.

2.3 Structured management.

As already it has been said, the Maintenance process of MANTEMA is split into a set of
activities, that at the same time are subdivided in tasks.

Furthermore, fruit of the ideas exposed in the literature /7, 8, 17/, as well as of the expe-
rience of Atos ODS, several types of maintenance should be distinguished in this process. The
following two types of maintenance are defined in MANTEMA:

- Planneable maintenance: we include into this type non-urgent corrective maintenance
(there is an error in the software which does not block the normal operation of the sys-
tem), perfective, preventive and adaptive.

- Non-planneable maintenance: to preserve the same terminology, we put here the urgent
corrective maintenance (an error blocks the normal operation of the system).

Different flows of actions are defined for every type: there are several tasks which must
be executed before and after modification interventions. With this consideration, MANTEMA
may be seen as the following multistage graph:

Each node in Figure 2 is defined as a set of activities, and every activity as a set of tasks.
In order to authomatize the Maintenance process, it is important to define rigidly every one of
the tasks which compose our process. Then, a closed structure is defined in MANTEMA for

Planneable
activities and

tasks
- . ; ; L Final activities
Initial activities Definition of Migration and  |— .
. : of outsourcing
of outsourcing p| the retirement
maintenance \A Non-planneable
activities and
tasks

Figure 2. Structure of the MANTEMA Maintenance process.

every task (Figure 3). At a lower level of abstraction, Figure 2 could be redrawn as the con-
catenation of tasks (see Figure 4).

As it is observed in Figure 3, for every task we define its inputs (programs, documents,
etc.), that will be taken from previous tasks or from the environment; its outputs, that will be
go directed also to other tasks or to the environment; the responsible persons and the metrics




to be collected. This structure allows an easy transformation of MANTEMA to a logical de-
sign, susceptible of being modelled on a computer system.

Furthermore, MANTEMA defines, for every task, what techniques can be used to
execute the task (they will be “technical solutions” of those mentioned at the beginning of
section 2) and the interfaces with other needed processes (that will be some of the shown as
vsatellites” in Figure 1).

Recollection of several metrics is also recommended for every task, since this one is the
best and most objective manner to keep the control of the process. To keep product metrics is
important, since they will allow to know the evolution of software along the maintenance pro-
cess. This aspect has special importance when there is an outsourcing relationship, since the
Maintainer may acquire a commitment of “progressive preventive maintenance”, in the sense
of decreasing, for example, the mean cyclomatic complexity of the modified programs.

2.4 Documentation of the changes.

(1 Customer

} L Maintenance Request Manager

A
gs

Modification
Request

m Scheduler
— 1
‘ Modification Y
\ . Validated MR
L __p| Receptionof | Request Decision
- ——plaboutthe type | ———»> @ @ @®
; the MR .
¢ of Intervention —

| + Registered

A E AR e W T

J

| Report about
1 type of maintenance,
v criticise, etc.

Figure 4. Concatenation of two different tasks.

The last kind of “management solutions” mentioned at the beginning of this section was
the “Documentation of changes”. In Figure 3 we saw that input and output products were de-
fined for every task. Many of these products are constituted by maintenance documents,
whose templates are completely defined in MANTEMA.

3. CONCLUSIONS.

In this paper have presented MANTEMA, a methodology for managing and improving
the maintenance process which has been built taking the ISO/IEC 12207 as a basis.
MANTEMA helps organizations to manage the process with adequate quality levels, since it
approaches the process considering different aspects of management solutions for software
processes.
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