
 

The software development 
process describes the steps 
necessary for the 
development of the software 
functions, warranting its 
stability and traceability.  

 
In order to preserve a 

minimum of usable 
documentation, this plan 
defines the documents which 
must be filed out by the 
participants in a project. 

 
This process is based 

upon ISO/IEC 15288 and 
ISO/IEC 12207 norms for 
which the field of application is 
reduced to the software 
development cycle. 
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Software Development Proce

Development cycle 
 

The development process described in 

this document is based upon a V cycle model. 

One or several documents correspond to 

each step. The documentation plan shows the 

documents which have to be drawn up. 

However, the documents of intermediary work 

can be added to the project file. A review is 

carried out at the end of each design step.  

 

Evaluation – Implementation 

 

 The customer’s specification of 

requirements must be studied. These 

requirements related to the security, safety, 

ergonomics, interface, diagnosis, running, 

maintenance, as well as the development 

constraints (language or platform used…).  

This phase is very important since it will 

define the contract between the customer and 

the designer. 

 The planning will be drawn up, the 

missions of the participants will be defined 

and the acceptance criteria will be specified :  

� The software acceptance criteria at the 

operational level. 

� The software acceptance criteria at the 

maintenance level. 

� The test level for each module and for its 

integration

� The method chosen to ensure the 

traceability of the evolutions.

 

Evaluation of the solutions is based on 

feasibility study, taking into account the 

acquired experience and com

between several solutions. This evaluation is 

submitted for

manager, able to estimate the risks and 

consequences. No development may start 

without agreement by both parties and 

common signature 

requirements. An exhaustive list of 

acceptance criteria is 

 The project manager specifies the 

control plan at every development and 

validation step. He plans the tasks as well as 

the project reviews.

 After the review, any evolution of the 

specification of requirements must be 

reported and submitted 

to evaluate its acceptance.

 

Specification
 

 Before beginning the design, a 

functional specification must be written. 

This specification is a technical translation 

of the specification of requirements. It must 
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integration. 

The method chosen to ensure the 

traceability of the evolutions. 

Evaluation of the solutions is based on 

feasibility study, taking into account the 

acquired experience and comparison 

between several solutions. This evaluation is 

submitted for the approval of the software 

manager, able to estimate the risks and 

consequences. No development may start 

without agreement by both parties and 

common signature of the specification of 

equirements. An exhaustive list of 

acceptance criteria is written.  

The project manager specifies the 

control plan at every development and 

validation step. He plans the tasks as well as 

the project reviews. 

After the review, any evolution of the 

cation of requirements must be 

reported and submitted to analysis in order 

to evaluate its acceptance. 

Specification 

Before beginning the design, a 

functional specification must be written. 

This specification is a technical translation 

the specification of requirements. It must 
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include all the information allowing project 

participants to understand the in and outs of 

a function, and it must be enough detailed to 

enable the development engineer to 

understand the software without additional 

information.  

 These specifications cover the 

functional, the interface, the diagnosis, the 

performances and the failure modes. 

 

Design 
 

 The design specification describes the 

software architecture, the modules 

distribution, the link and information 

exchanges between the modules. 

 This specification is mandatory in case 

of shared or complex functions such as a 

communication bus, input/output 

management, tasks sequencers…. It can be 

integrated into the functional specification if 

it is an autonomous and simple function.  

 

Coding 
 

 This step enables from the design 

specification to translate the modules into 

source language. The coding must be carried 

out by following the rules in force with the 

selected language. When they apply, these 

rules are mentioned in a coding rules 

document. 

 

Unitary tests (software modules) 
 

 The unitary tests are performed with 

simulated input data. This allows to check 

that a function or a code module and its 

interfaces operates as specified. The test plan 

is clearly written in the test report. If an 

anomaly is detected, the designer has to 

decide if it has to be recorded or not 

depending on its importance. 

 

Integration tests 

 

 The aim of these tests is to check if all 

the modules are operational once integrated 

into the whole software thanks to the 

integration plan. The input data are 

simulated. The test plan is written in the test 

report. If an anomaly is detected, the 

corresponding steps must be restarted. The 

designer has to decide if the anomaly shall 

be recorded in an anomaly file or not. These 

tests should be run automatically. 

 

Functional tests 

 

 The functional tests are performed on 

the definitive hardware platform with real 

input data. The aim is to check that the 

whole software runs as specified on the 

targeted hardware. 

 After the end of these tests, delivery of 

a software version can be made. From this 

step, any anomaly or modification request 

must be recorded. Any modification of the 

code must start again the corresponding 

steps and the revision index must be 

incremented.  

 

Validation 
 

 The validation is performed in-situ with 

targeted pilot customers, selected by the 

project manager. The aim is to check the 

conformity with the specifications and the test 

plan. When anomalies are detected, they must 

be recorded and an analysis must show the 

corrections to be implemented. The 

corresponding steps are started over again. 

 In case of a major error, i.e. a 

characteristic or quality mismatch, a new 

software version must be delivered. 

 After this phase, all the acceptance 

criteria listed in the evaluation phase must be 

validated.  

 

Documentation plan 
 

 Every document must be correctly 

labeled to ensure its future use. The following 

information must be reported on the first page: 

� The name of the project 

� The project number 

� The document title 

� The document type 

� The revision number 

� The name of the author 

� The updating date 

  

The page after the cover page must show : 

� A recapitulative table of the 

revisions  

� A table of content 

 

Applicable documents (figure 2) 
 

Specification of requirements : this is usually 

the customer’s responsibility, but the software 

manager may contribute to it thanks to its 

expertise, or even write it totally in some 

cases. It describes the needs and the 

requirements of a system. It is essential to 

have all the annexes documents which explain 

or describe in detail a particular aspect of the 

specification of requirements. 

 

Functional specification : Under the 

responsibility of the software manager, it is the 

technical translation of the specification of 

requirements. In the case of simple systems, a 

single specification may be drawn up. In the 

case of complex functions or multi-projects, 

it is better to write a specification for each 

function. 

 It must include a clear diagram 

showing the inputs/outputs of the function, 

their description, a clear explanation of the 

treatments and failure modes. 

 

Design specification : it is written by the 

designer. It describes the structure of a 

software, the module distribution, the linking 

and information exchanges between the 

modules. It can also give details on a part of 

code more difficult to understand or explain 

a technique applied which is not evident. In 

the case of simple functions, this document 

can be included in the functional 

specification. 

 

Source files : The coding is submitted to the 

coding rules in force. It must be easy to read 

: clear, comments, structure… 

 

Generated code : it’s the binary file (intel, 

S1S9, …) or executable file coming from the 

compilation. It is the result of the software 

development. A code is defined by its 

checksum or its revision number which must 

be reported for each version in a delivery 

file. 

 

Tests files : it must show all the indications 

of the version of the tested software (name, 

versions, size, date, checksum or revision 

number), the name of the tester as well as the 

test plan with the results. According to the 

importance of the modifications since the 

last version, the designer may write a 

reduced test plan. 

 In the case of simple systems, the 

unitary, integration of functional tests files 

may be included into the same document. 

 

Development 
phase 

Output document Responsible 

Evaluation  Specification of requirements  Customer 

Specification  Functional specifications  Software manager 

Design Design specifications  Designer 

Coding 
Sources files 
Generated exe 

Designer 

Unitary tests Unitary test files Designer 

Integration tests 
Integration tests files 
Anomaly files 
Delivery files 

Tester 
 
Software manager 

Functional tests 
Functional test files 
Anomaly files 

Tester 

Validation  Validation report Customer 

 Figure 2 : applicable documents 
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Figure 3 : V cycle and applicable documents synthesis 

Anomaly file : all the anomalies are reported 

in this document. A major error defines a 

dysfunction or specification drift, and leads 

to a new software delivery and new tests. In 

case of minor errors, it’s up to the designer 

to decide if a new version must be delivered. 

The anomaly file is part of the tests file. 

 

Delivery file : It shows the software versions. 

It includes every information to identify a 

version (name, version, date, checksum, …), 

the documents which apply, and a description 

of the modifications since the last revision. 

 

Validation report : Written by or with the 

customer, it reports the receipt of the product 

by the customer, to record his comments and 

its requests for modification. 

 

Configuration management 
 

 In the case of systems which may be 

configured both by the production and the 

customer during production or use, access to 

the parameters must be protected. Defining 

levels of access helps the design of diagnosis 

or production tools and improve the safety. 

There are three different access categories : 

� Application : the parameters are 

determined by R&D departments and 

defines the system functioning 

� Customer : the parameters are 

determined by the customer allowing to 

manage different configurations and/or 

to record part numbers for instance. 

� User : It enables the user to configure 

its system. 

 

In case of systems which may be 

configured, a configuration specification 

must be delivered to the customer, giving the 

details of the parameters (address, name, 

size, bit gain, offset, unit, description, access 

level, …) 

 

Conclusion 
 

The software process is essential in an 

industrial project to ensure that the designers 

have evaluated and checked the maximum of 

cases which could happen. 

 

The aim is to gain time, even if at the 

beginning it requires to write some 

documentation which is usually not 

appreciated by technicians and engineers. 

But finally it allows reducing the number of 

iterations during a design by trying to make 

things correct at the first shot. 

 

This document may also apply for the 

amateur on the principles even if he spends 

less time on the documentation. The point is 

to use a method simple and reliable. 

There are many different processes. 

This one may be improved but it may bring 

some methodology bases for those who 

don’t have some. 
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