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Abstract: The paper highlights some of the areas in Software Development Process  Audits that are audited as per ISO 9000 
audit standards and CMMI SCAMPI methods but cannot be classified in the proper perspective of the respective quality 
standards. These gray areas are decided by arbitration by lead auditors at their discrimination, but need to be addressed so 
that future audits will be more beneficial. Further, in case of QMSs developed to satisfy more than one quality standard, the 
auditor’s knowledge with respect to processes outside the standard will be limited and may result wrong inferences of audit 
and may led to disputes.  
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I. INTRODUCTION 
 
Conventional Engineering fields like Civil, 
Mechanical and Electrical have taken long time 
(Centuries starting beginning with the starting of 
industrial revolution in 17th Century) to evolve to the 
current levels of technology. Hence, the 
standardization in these fields also evolved slowly 
over centuries.  
But the growth of computer hardware technology 
exploded in few decades and also the explosive 
growth of software is much faster due to its wide 
spread usage in almost all human activities. The 
evolution of standards to judge quality of the 
computer technology was lagging way behind and 
still evolving. Any lagging in the evolution of 
standards behind the technology evolution leads to 
defacto standards of technology and render the 
standards as mere theoretical models one classical 
example of such missed opportunity is the acceptance 
of TCP/IP protocol stake as the defacto standard and 
that of OSI model developed by ISO remaining a 
theoretical model. While the explosive growth of 
software in a very short time has benefited the 
industry, the lack of standards to judge the quality of 
the software became big concern for those clients 
who want to software to be developed by vendors.  
For  organizations like DoD and NASA it has become 
almost a herculean task to determine the software 
quality development capability of different 
organizations that are making tall claims to develop 
the software as per their requirements. This has given 
birth to Capability Maturity Model (CMM). that is 
developed by SEI at CMU with DoD funding and is 
based on collection of best practices in the software 
industry at that time.  . The main task of SEI is to 
suggest methods to DoD to determine the capability 
of software supplying organizations to develop 
required software with in the defined main 
parameters of quality, cost and schedule. To address 
this problem SEI started collecting best practices  

 
across the major software organizations and 
formulated these best practices into a framework.  
Originally both ISO standards and CMMI framework 
were anticipated to be used for self improvement 
within the organizations. But, the explosive growth in 
demand for software has compelled the organizations 
to off-load the software development work to other 
organizations. 
1.1 COMMERCIALIZATION OF AUDITING 
ACTIVITIES 
This off-shoring approach has given birth to software 
vendor stalwarts like Infosys, Wipro, TCS, Satyam, 
and HCL to name a few in India, and many more 
across the globe, while the ISO and CMMI standards 
address the process needs to develop software by 
these organizations, assessing the adherence to the 
defined processes cannot be just delegated as internal 
improvement tasks. The adherence to these processes 
needs to be verified before multi-million contracts are 
awarded. Hence, assessing the adherence to different 
standards of software development processes by third 
parties has become a commercial activity. Thus ISO 
brought out the ISO 19011:2000 standard for audits 
while SEI brought out its appraisal framework called 
SCAMPI.  The accreditation bodies of these 
standards/frameworks like ISO and SEI cannot be 
equipped themselves to ascertain the adequacy of 
processes defined and level of adherence to these 
processes. This is due to sheer size of the number of 
software development agencies across the globe as 
well as the numerous projects and activities these 
organizations are involved with. As ISO and SEI 
cannot conduct these activities of process audits, 
many third party organizations have come up to fulfill 
this need which has become a commercial activity in 
itself. 
 
While ISO 9000 standard has mainly based on 
production line practices, CMM is based on best 
practices adopted in software giants like IBM. Both 
these models are heavily oriented towards large 
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software development projects following a defined 
lifecycle and are process heavy standards.  
 
II. THE TRICKY ISSUE OF AUDITS 
 
Many of the Software Service Providers started 
implementing ISO 9000 standard and CMMI 
framework that have been used as differentiators as 
well as  quality bench marks. Since claiming adoption 
of these standards alone cannot be proven to the 
prospect customers, these service providers started 
auditing and appraisals by third parties and get 
certifications as sales strategy.  
ISO 9000 standard is expected to bring discipline into 
the software development processes due to its strong 
demands on management commitment as well as 
audit requirements. But it is weak in areas like 
continual improvement and usage of statistical 
techniques to measure the process quality and 
quantitative measurement of processes. Hence, most 
of the service providers adopt both these standards 
and obtain certifications for both the standards. While 
ISO 9000 standard roughly maps to meet the 
requirements of CMMI between the maturity levels 
of 2 and 3 and establishes a disciplined process 
development, the other process areas in CMMI 
Maturity level-3 and higher levels is expected to 
bring in the optimized software development 
processes.  
ISO 9000 when interpreted properly for software 
development is also strong in maintenance and testing 
projects, while CMMI needs lot of interpretation for 
applying to these areas. 
When multiple standards are used to develop the 
quality management systems, their auditing as per 
each of these standards and assessing the compliance 
levels to the QMS processes becomes tricky issue and   
leads to many gray areas. Most of the non-
compliances observed in these audits fall into gray 
areas and face the cut-the-feet-to-fit-the shoe 
approach and are arbitrated by the lead auditor to fit 
into some clause of quality standard against the scope 
of the audit, Some such gray areas are brought out in 
this paper for open debate and the ways to tackle such 
gray areas. In most of such cases, the auditor is not 
having knowledge of the standard against which a 
process is to be audited (like an ISO auditor auditing 
the Decision Analysis and Resolution process of 
CMMI) and may not even have proper understanding 
of its implications or implementation aspects. In such 
cases either the auditor may not find any deficiencies 
in its process definition or its implementation or if 
some deficiencies are found, may classify them into 
some clause of ISO 9000). 
2.1 TERMINALOGIES 
Standards: For the sake of clarity, software quality 
standards like ISO 9000 and software development 
process frameworks like CMMI are commonly 
referred as standards in this paper.  

Audits: On the similar lines the audits conducted to 
verify compliance with standards like ISO 9000 or 
Appraisals conducted to verify compliance with the 
requirements of frameworks like CMMI are 
commonly referred as audits.  
 
Over Compliance: When the quality management 
systems cover much more than what a standard 
requires, then auditing against that standard is called 
Over Compliance. Examples of over compliance are 
CMMI Level-4 andLevel-5 processes subjected to 
audits against ISO 9000 as these processes are over 
and above what ISO 9000 covers.  
Under Compliance: When the an audit covers an 
area not covered by that standard but within the scope 
like taking care of customer property process being 
audited by CMMI Appraisals as a part of QMS audit. 
Non-conformance beyond the scope (NCBS): 
Normally the auditors issue non-conformances when 
deficiencies are noticed during audits with respect to 
the requirements of the standard (in desk audit) or wrt 
to implementation of the defined processes in the 
projects or functions. But situations may arise when 
the non-compliance is not due to the fault of the 
project or function under audit, but because of the 
non-compliance of the process or not meeting the 
requirements of the standard by another entity. In 
such cases, the project or function under audit may 
not accept the Non-Conformance as it cannot act on 
that. At the same time, the project or function that is 
responsible for this non-conformance cannot be 
served with a non-conformance report as that is not 
under audit. Mainly, in most of the cases the problem 
can be traced to lack of clarity in the process defined 
by SEPG, but again SEPg cannot be given non-
conformance as it not under audit. Hence, in such 
situations an NCBS can be given to the relevant 
entity even though it is not under audit at the time 
finding the non-conformance.   
2.2 AUDITOR’S KNOWLEDGE 
For any audit to be successful and in its true sense of 
verifying compliance to the standards under 
reference, the auditor should have (i) thorough 
knowledge of the Standard (ii) Thorough 
understanding of the Quality Management System 
(iii) Audit skills and (iv) Thorough domain 
knowledge for which the QMS is applied and (v) 
Work experience in the domain to enable proper 
interpretation of the practices in place and they are 
related to the defined processes in QMS.  
2.3 SOME OF THE GRAY AREAS IN AUDITS 
2.3.1: AUDIT AS PER REQUIREMENTS OF 
THE STANDARD OR AS PR QMS?  
The auditor should thoroughly study the updated 
processes and map them to the requirements of the 
standards before doing the field audit. 
In the case of an organization that develops the QMS 
as per the given standard and implements it there this 
question of difference between a standard and the 
QMS does not arise. But many of the service 
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providers combine their processes to meet the 
requirements of multiple standards as their activities 
cannot be completely covered by a single standard. 
Most commonly ISO 9000 requirements and CMMI 
are aimed at by the software service providers to club 
the strengths of both the standards. But the methods 
and scopes of the audits are different for these two 
audits. There are many areas of ISO 9000 that are not 
addressed by CMMI (some of which may be 
applicable to the organizational needs and some may 
not. Those that are not relevant will be waived off 
and hence not applicable) . Similarly there are many 
areas of CMMI that are not addressed by ISO.  
 
In such situations if audit is conducted as per the 
requirements of a standard, then there will be many 
areas that cannot be covered by the audits and hence 
the organization cannot be certified for compliance to 
the standard. For example areas like Decision 
Analysis and Resolution, Quantitative Project 
Management etc are not in the scope of the ISO while 
CMMI is not covering many areas of ISO 9000 like 
customer property, purchasing, preservation of 
product, monitoring and measuring devices and 
maintenance aspects like Service Provisions.  
 On the other hand, if audit is based on the defined 
QMS, then many of the areas cannot be classified or 
compared with the standard under consideration and 
issuing of Non-Conformances of the practices 
observed wrt to the defined processes cannot be 
classified into proper clauses of the standard. Further, 
if the audit is checklist based, then two situations 
arise: In the first situation  
 
2.3.2: AUDITS AS PER PROCESS 
UNDERSTANDING OR AS PER PRE-DEFINED 
CHECKLIST? 
Many times auditors study the provisions of the 
standard against which the audit is done and prepare a 
checklist against which the QMS (Desk) audit and 
then field (Compliance) audit are conducted. In this 
case, the checklist will be incomplete when the QMS 
covers areas beyond the requirements of standard 
against which audit is conducted. 
If the audit is conducted on the basis of checklist that 
is prepared based on the defined processes in QMS, 
then each time changes are made, the checklist needs 
updation which is a herculean task.  
 
In this case, the third party that is auditing should be 
continually associated with the organization so that 
the auditors are familiar with the changes. But quite 
often the organizations change the auditing parties for 
a variety of reasons making the audit process in 
complete.  
 
For this the solution is that the auditor firm should 
spend sufficient time to completely study the detailed 
processes defined in the QMS and hold consultations 
with the SEPG before starting the audit processes. 

This is time consuming as well as costly for both the 
parties. One reasonable assumption should be that the 
number of releases of QMS should be limited and 
periodic. For example, in Satyam computer services, 
there used to be a monthly release of massive QMS 
with changes done to the QMS during that month.  
 
2.3.3: AUDIT WITH RESPECT TO DIFFERENT  
QMSS? 
Many times it so happens that the software 
development service provider in strong in some areas 
like quality processes and the customer organization 
is strong in its domain processes and the customer 
wants to be benefited with service providers strengths 
by augmenting them with that of his own 
organizational strengths. There are many such 
incidents like Satyam Ford development center where 
Satyam claims to be strong in its CMMI level-5 and 
ISO 9000 quality compliance and Ford claims 
strength in its Standard operating procedures. Hence, 
these procedures are to be followed in light of the 
Satyam QMS.  
In such situations it is not clear with respect to what 
provisions of the standard the audits are to be 
conducted.  
Similarly case is with Satyam-GE development 
centers where GE is very strong in six sigma 
processes that need to be combined with Satyam’s 
QMS processes.  
There are many more such arrangements like 
Oversees development centers opened by the 
customers at the service provider’s premises.  
 
2.3.4 AUDIT SCOPE FOR OFFSITE PROJECTS 
OR PARTNER PROJECTS.  
Mnay times, the projects of a service provider are 
executed offsite (motly out die the coutnty) but using 
the service providers quality management systems. 
Hence, when the ervice provider’s organization is 
being audited, it is not practicable to audit such off 
shore projects. 
A Similar situation also may arise when a part of the 
project is executed in service provider\’s premises 
and part offsite where audits cannot cover the entire 
project process compliance 
There are many such situations where the quality 
standards have yet to attempt to provide clarity.   
The interim solution to these problems until they are 
addressed by the standards are to go with the 
definitions of under and over compliance statements. 
These statements should clearly indicate what areas 
covered by the audits that over and above the 
requirements (Over Compliance) (like covering the 
Decision Analysis and Resolution process in SIO 
9000 audits) and of the standard and what are not 
relevant to the standard of the audit but nevertheless 
are necessary for the organizations to follow (Under 
Compliance) (like covering of purchase function in 
CMMI appraisals). The audit ins uch areas have to 
strictly wrt to the defined processes as the audit 



International Journal of Electrical, Electronics and Data Communication, ISSN (p): 2320-2084, Volume-1, Issue-1, March-2013 

Can the software quality process auditors avoid the “cut-the-feet-to-fit-the-shoe” syndrome? 
 

64 

standard reference is not available for classifying the 
non-conformances.  
 
2.4 HOW AMBIGUITIES CREEP INTO 

PROCESSES 
There are many reasons why ambiguities creep into 
processes, some of the main sources being: 
 

(i) Lack of clarity while defining the 
processes either due to uncertainties to 
be sorted out later of due to lack of 
knowledge and experience of the SEPG 
staff defining the processes  

(ii) Not mentioning the cross references to 
the processes that are linked to the 
current processes (both which given 
inputs to the processes, and processes 
which take inputs from the current 
processes) 

(iii) When modifications are made to the 
processes 

(iv) When structural changes are made in 
the organization  

(v) When new processes are inducted from 
external sources 

(vi) When some of the processes get 
automated or automated [processes are 
de-automated  

(vii) If the audit is checklist based, non-
updation of checklists in line with the 
changes made in the processes etc  

 
2.5 SOME EXAMPLES OF   AMBIGUITIES IN 

AUDITS: 
Example 1: NON CONFORMANCE DUE TO 
SOME OTHER ENTITY’S NON COMPLIANCE 
 While auditing the training function it was observed 
that the personal training history of some employees 
failed to capture the trainings under gone by some of 
the employees while they are offsite. The training 
section does not accept the NC as it is not its 
responsibility to capture such information as they 
don’t have any knowledge of where the employee is 
located from time to time. While HR is expected to 
capture this information and update the database and 
 to inform the training function. Hence they disown 
the NC as the NC is arising while auditing the 
training function but not that of HR. Hence, what the 
auditor is expected to do in this situation? Further HR 
did not get update on these training sessions from the 
concerned project that has sponsored the training. For 
a similar reason the project refuses to accept the NC 
as it is not under its audit where the NC is given. It is 
obvious that there is gap or scope for improvement 
for SEPG to update the audit processes. Hence in 
such case the actual NC has to be on SEPG for which 
a new NC category like NC –Beyond-Scope is to be 
defined where such issues can be addressed by the 
auditor. 

Example-2: AUDIT SCOPE WHERE 
RESPONSIBILITIES ARE NOT CLEAR 
Many of the software service providers have 
restructured their organizations into Vertical and 
Horizontal business units where the vertical business 
units are specialists in the domains while the 
horizontals are specialists in the technology areas and 
often the verticals get the business and engage the 
customer while the horizontals are responsible to 
execute the project. While doing so the processes 
often overlook to assign the responsibilities clearly 
when there are customer complaints about the quality 
of deliverables and the auditors are in affix to assign 
the non-conformances.  
Example-3: VIOLATION OF CONTRACT 
TERMS 
While auditing a project it is observed that the 
contract requires realization of payment from 
customer in a stage manner and requires 75% of the 
payment to be realized before making final delivery 
of the project. It is observed that only 25% of the 
payment is made by the customer but the project team 
has made the final delivery. When the auditor has 
identified this as a non-conformance the project 
manger refused to accept it as the terms and 
conditions of contract were not within the scope of 
the audit and the objections should come from 
accounts department.  
 
III. POSSIBLE GRACEFUL REMEDIES 

 
It is essential to eliminate the possibilities of 
occurrence of such gray areas and ambiguities. The 
credibility of the audits is often questioned during 
many of such situations that lead to disputes and 
quarrels between the auditee and auditors as well as 
between auditors and multiple auditee entities 
involved in a non-conformance issue.  
 
One possibility is to modify the standards to meet all 
the requirements of the software development 
organizations. But this is neither feasible nor possible 
in the short run. 
 
While it may take long time to develop or modify the 
standards for software quality processes, the audit 
process can be modified with little effort and time to 
avoid many of the gray areas by limiting the scope to 
their standards and auditing the areas outside the 
scope of the standard appropriately either as over 
compliance or under compliance. Accordingly the 
accompanying certificate of audit can mention the 
areas falling into these categories. 
 
Similarly lot of disputes and heart burns of 
ambiguities can be avoided if “Out of Scope Non-
Conformances” are issued to the entities which are 
responsible to addresses these non-conformances 
even through they are not under audit.  
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CONCLUSIONS 
 
Many of the software development and service 
providers adopt more than one quality standards to 
meet the market requirements of producing quality 
products and services. Accordingly the Quality 
Management System is subjected to multiple audits 
with respect certification requirements of different 
quality standards covering some common areas with 
other standards and some areas specifically covered 
by each standard. Often gray areas and ambiguities 
arise while accessing the compliance of the quality 
management system with respect to a particular 
standard. These non-compliances are force fit into 
one or more of the nearest applicable clauses of the 
standard and sometimes lead to disputes between the 
auditor and the auditee or auditee entities. 
 
Graceful methods of avoiding such gray areas, 
ambiguities and disputes are suggested that worked 
well when practiced in true spirit.  
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