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Abstract 
 

Current research in the field of software product 
management (SPM) and software process improvement 
does not take the situational context of a company into 
account. Taking the context into account, allows small 
and medium sized companies to improve their SPM 
processes in a more optimal manner. This research 
shows that situational factors (SFs) influence the 
selection process of method fragments for SPM in two 
applications: SPM process maintenance – the 
influence level of SFs on the SPM processes: if the SF 
changes value the SPM process may need to be 
changed; and method fragment choice – selecting a 
method which fits the situational context of the 
company. This paper presents a list of 27 situational 
factors in 5 categories, relevant to SPM, with the level 
of influence they have on the selection of (parts of) 
methods. 

 
 

1. Introduction 
 

Product managers play a crucial role in the success 
of product software companies [6]. They operate in a 
complex setting with many internal and external 
stakeholders, where many improvements can still be 
achieved. When, for example, looking at just 
requirements engineering, it can be seen that products 
are delivered with just 42 percent to 67 percent of the 
required functionality [13].  

Methods are needed to reach more mature software 
product management (SPM) processes. There already 
are some software improvement approaches, which 
have been applied in companies of varying sizes. Some 
of the best-known methods are the Capability Maturity 
Model (CMM) [17], and its follow-up CMMI [5]. Even 
though much research has been done to the 
improvement of SPM, the results of this research 

remain minimal. CMMI, for example, has been found 
too heavy to use by several organizations [7]. And 
there are others who say that extensive software 
improvement frameworks, such as CMMI and 
ISO/IEC 15504 [12] also known as SPICE are even too 
large to implement, or even comprehend [15] [19]. A 
typical CMM software process improvement cycle can 
for example take between one and a half and two years 
to complete, demanding large resources and long term 
commitment [29], which can be a problem for small 
and medium companies. Another problem is that small 
and medium software companies often not only lack 
the funds required to implement many of the practices 
from CMM but also have to base their process 
improvement initiatives on practices that do not apply 
to them [3]. A method is thus needed to select methods 
with an appropriate level which fit the environment in 
which the company is situated. 

Later research in the field of SPM lead to the 
development of a framework for SPM [25], which is a 
lightweight framework in comparison to CMM(I). The 
reference framework shows the product management 
function, containing four main process areas, which are 
portfolio management, product roadmapping, 
requirements management and release planning. 
Several internal stakeholders  and external stakeholders  
are also included in the framework. 

In this paper, the research in the SPM field is 
expanded, by finding out which situational factors 
influence the selection process of method fragments. 
Thus allowing software process improvement to be 
enhanced by tuning the selection method fragments to 
the companies environment. “A situational factor (SF) 
is any factor relevant for product development and 
product services. Examples are company size, branch 
and the number of submitted requirements per month, 
whether or not currently a waterfall-based method is 
used for product software development, etc.” [25]. 



In this research, method engineering is used to 
analyze and store information on method fragments 
[2], consisting of processes and their deliverables, in 
product software companies. To achieve this method 
administration, process deliverable diagrams (PDDs) 
[26] will be used to model activities and work 
products. A PDD is a way of meta-modelling a process 
by creating a model with formal descriptions.  

A method is needed to determine which methods 
are optimal for the situation in which a business unit is 
located. This leads to the following research question: 

“What are the most important situational factors 
influencing the selection of method fragments for 
software product management processes?” 

This research’s main scientific contribution is the 
list of SF weights; a model which indicates how 
influential specific SFs are to the process areas of the 
reference framework for SPM. 

The next section describes the research approach 
that was followed. Then the main results are presented: 
the SFs with their influence on the SPM processes, and 
the research into the application of the SFs as a way of 
indicating the situation for which method fragments are 
intended. Finally discussion, conclusions and 
suggestions for future work are presented, followed by 
related work. 
 

2. Research approach 
 
2.1. Design research 
 

The general method structuring the design of this 
research thesis is the design research methodology for 
performing research in information systems. Design 
research involves the analysis of the use and 
performance of designed artifacts to improve on the 
behavior of aspects of Information Systems [22]. The 
design cycle consists of five process steps, Knowledge 
produced in the process steps by constructing and 
evaluating new artifacts is used as an input for a better 
awareness of the problem. 

The design cycle methodology starts with the 
awareness of the problem, resulting in a proposal of 
the research. In the second phase, the suggestion phase, 
literature research is carried out and interviews with 
product managers are conducted. First a list of SFs is 
constructed based firstly upon literature and then 
verified and expanded upon by both experts from 
practice (product managers and a technical director) 
and the scientific community (researchers of Utrecht 
University). During the interviews the respondents will 
be asked to indicate what SFs they find important in 
structuring their processes. They will also be asked 
what the value of the SFs are within their business unit, 

thus indicating their situation. The SFs they will look 
at will be presented in the form of a list where they can 
fill out what the value is of that SF within their 
business unit and, for every process area of the 
reference framework for SPM [25], what level of 
influence they deem that SF to have in the structuring 
of their SPM processes. The influence levels thus 
indicate the likelihood that the a SPM method has to 
change if the value of a SF changes. The influence 
levels of the SFs will be measured using a seven point 
Likert scale [16]. A method engineering approach is 
used to analyze and store information on method 
fragments [2] that are used by the product managers. 
The result of this phase is a list of SFs, deduced from 
the literature and interviews; and an analysis of the 
methods that are used by the product managers. 

The third phase is the development phase. In this 
phase, the SF model is created. First, the influence of 
each SF on the SPM processes is determined. 
Secondly, the applicability to label SPM method 
fragments with these SFs is examined. The result of 
this phase is a list of SF weights from which the 
unreliable SFs have been removed, and in which the 
highly correlated factors have been aggregated. 

In the evaluation phase, the developed model is 
evaluated by domain experts from both the practical 
field (product managers) and academic field (SPM 
researchers). This evaluation results in a refined model 
for the selection of processes based on SFs. 

The final phase, the conclusion, consists of 
analyzing the results gathered during the research and 
using them see if we can deduce answers towards our 
research questions.  

 
2.2. Research methods 
 

This research uses two main research techniques to 
gather information, these techniques are: 
Interviews - Explorative semi-structured interviews 
are conducted allowing new questions to be brought up 
during the interview as a result of what the interviewee 
says. The conversation needs to be guided rather than 
provide structured queries [28] in order to get the most 
out of the semi-structured interviews. The previously 
discussed reference framework for SPM [25] is 
therefore used as a framework of themes to be 
explored.  
Document study – Documentation provided by the 
product managers will be gathered to get an overview 
of the SPM processes.  
Literature study – The first list of SFs will be based 
upon a literature study. A second literature study will 
be performed to determine what SFs best describe 



method fragments, these method fragments will be 
taken from literature. 
Meta-modeling – The information gathered about the 
SPM processes will be processed by means of a meta-
modeling technique called process-data diagrams 
(PDDs) [26], which has been developed to model the 
processes and deliverables. 

 

2.3. Validity 
 

The validity of the data gathered during exploratory 
research is important. Yin’s guidelines [28] are 
therefore followed to ensure the validity. 

Firstly, the construct validity is addressed; this type 
of validity concerns the validity of the research 
method. The technique of multiple triangulation is 
therefore applied in the following way:  
Multiple observers – A second person will be 
interviewed for each product manager that is 
interviewed to verify the data from the first interview. 
Documentation – All documents used by the product 
manager during the SPM are requested to verify and 
clarify data gathered during the interview. These 
documents are, for example, requirement templates, 
product roadmaps, or release documents. 

To guarantee the reliability of the case study, a 
chain of evidence is created recording all procedures. 
This is done by using a case study protocol and by 
maintaining a case study database storing all relevant 
information used in the case study.  

 
2.4. Case company description 
 

The research was conducted at an IT company, with 
around 6500 employees, that manages the IT needs of 
numerous customers on a daily basis. They implement 
large-scale projects in a wide variety of markets 
including local government, financial services, housing 
associations and wholesale. The offices are mainly 
situated in The Netherlands, but are also in Belgium, 
Germany and Norway. There are various areas of 
expertise; consultancy, IT solutions, software 

engineering, e-business, systems integration, managed 
ICT services and training.  

The case company has acquired many software 
product companies over the last few years, to become a 
very diverse company. The various divisions all 
operate fully independently in different markets where 
they offer standard software products, which are all 
made by the company itself. Fourteen of these 
divisions, called business units (BUs), are incorporated 
in the case study. The BUs can be looked at as 
companies of small to large size, because all these BUs 
operate totally independent. 
 

3. Results 
 
3.1. Situational factor weights 

 
This section will provide a statistical overview of 

the results of the interviews. For each SF, we asked the 
product managers how much influence it had on the 
four SPM process areas. We used a Likert scale [16] 
which ranged from 1 (low) to 7 (high).  

Fourteen cases were researched with the expert 
interviews, the first of these cases is not incorporated 
in the overview for the following reasons. All cases 
except for the first case were held within business units 
from the Netherlands. Removing the first case thus 
gives a consistent data region: the Netherlands. The 
interviewer also noted some unclarities in the 
reliability of the data of the first case due to possible 
misinterpretations by the interviewee. 

Table 1 provides an overview of the means and the 
corresponding standard deviations of the influence 
levels. The averages of the SF groupings in Table 1 
(marked bold in the leftmost column) do not take into 
account the grayed out SFs, since these have been 
removed for reasons discussed in the following section 
(Section 3.2). The influence levels have been marked 
with a shade of green, from light green (a low level of 
influence) to dark green (a high level of influence). 

 
Table 1. Situational factor weights, calculated over 14 data sets 

  
Portfolio 

management 
Product 

roadmapping Release planning 
Requirements 
management 

  x  σ x  σ x  σ x  σ 

Business unit characteristics 1,82 
 

2,10 
 

3,14 
 

2,77 
 

   Development philosophy 1,45 1,036 1,64 1,433 2,55 1,572 2,27 1,272 

   Size of business unit team 2,18 1,401 2,55 1,572 3,73 2,149 3,27 2,240 

   Size of development team 2,36 1,748 2,82 1,940 3,73 2,370 3,18 2,562 

Customer characteristics 3,54 
 

3,60 
 

2,82 
 

3,25 
 

   Customer loyalty 4,09 1,973 3,91 1,700 2,64 1,690 2,82 1,888 

   Customer satisfaction 3,91 1,921 4,00 1,949 3,27 1,191 3,73 1,489 

   Customer variability 3,18 2,040 3,45 2,115 3,55 2,252 3,82 2,089 



   Number of customers 3,27 1,794 3,09 1,578 2,18 1,888 2,45 1,864 

   Number of end-users 2,36 2,157 2,18 1,888 1,64 1,502 1,73 1,555 

   Type of customers 3,27 1,794 3,55 1,695 2,45 1,508 3,45 2,018 

Market characteristics 2,44 
 

2,73 
 

2,36 
 

2,19 
 

   Hosting demands 1,55 0,934 1,82 1,168 1,82 1,401 1,64 0,924 

   Localization demand 2,00 1,789 2,91 2,071 2,91 2,548 2,27 1,618 

   Market growth 3,36 2,111 3,09 2,166 1,82 1,079 1,45 0,688 

   Market size 3,18 2,228 2,55 1,968 1,27 0,647 1,27 0,647 

   Release frequency 1,64 1,804 2,27 2,370 3,36 2,461 2,82 2,228 

   Sector 3,09 2,023 3,36 2,335 3,27 2,328 3,64 2,580 

   Standard dominance 1,73 1,618 2,27 2,005 2,09 1,921 2,09 1,700 

   Variability of feature requests 2,18 1,779 3,09 1,973 3,36 2,838 3,00 2,280 
Product characteristics 2,77 

 
2,82 

 
2,87 

 
2,82 

 
   Application age 4,20 2,201 3,90 2,234 3,50 2,369 3,40 2,366 

   Defects per year: total 1,73 1,191 1,36 0,924 3,00 2,236 2,73 2,149 

   Defects per year: serious 2,00 1,342 1,64 1,206 3,27 2,328 2,91 2,166 

   Development platform maturity 2,64 2,203 3,36 1,912 3,45 2,018 3,55 1,968 

   New requirements rate 2,91 2,212 3,00 2,236 3,18 2,316 3,55 2,252 

   Number of products 2,73 2,149 2,55 1,809 2,27 1,555 1,73 1,272 

   Product lifetime 4,55 1,753 4,36 1,804 3,45 2,382 3,36 2,378 
   Product size 2,73 2,005 2,91 1,814 2,55 1,753 2,82 1,991 

   Product tolerance 1,45 0,820 2,18 1,940 2,91 2,256 2,73 2,328 

   Software Platform 2,00 1,844 1,73 1,348 1,55 0,820 1,55 0,820 

Stakeholder involvement 3,09 
 

3,09 
 

2,89 
 

2,87 
 

   Company policy 3,45 2,339 3,18 1,834 2,55 1,864 2,55 1,864 

   Customer involvement 3,36 1,748 3,64 1,912 3,18 1,888 3,91 1,868 

   Legislation 2,36 1,912 2,45 1,916 3,55 1,809 2,82 1,601 

   Partner involvement 3,18 1,888 3,09 1,814 2,27 1,555 2,18 1,662 

 

3.2. Reducing the SF list 
 
The SF list is reduced in two ways: firstly the 

results are checked for reliability, removing the 
unreliable results; and secondly the strongly correlated 
SFs are aggregated. 

All factors that have a standard deviation that 
exceeds the mean will be eliminated from the list in 
order to filter out the less reliable results.  This results 
in the removal of only one factor, for which a portion 
of the results are unusable. This factor is the ‘Release 
frequency’ (within the process area ‘Product 
roadmapping’) which has a standard deviation of 
2,370, which is slightly higher than its mean value of 
2,27. This factor is thus removed from the list due to a 
unacceptable high variance among the answers given 
during the interviews with the experts. 

Determining the correlations between SFs allows 
the list of SFs to be reduced in size by aggregating 
strongly correlated SFs. The correlations have been 
determined using a Pearson correlation with a 
significance of 0,05. Table 2 shows the results of the 
correlation calculations, done within the SF groupings, 
based upon the results gathered during the expert 
interviews with the product managers. 

SFs are only aggregated when they are grouped 
within one SF grouping, and are correlated in all four 
domains. There are three combinations which meet 
these demands and will thus be aggregated, these are: 
 Size of business unit team & size of development 

team – The SF ‘Size of development team’ will be 
removed from the SF list since it is contained 
within the ‘Size of business unit team’ and since 
the latter is more reliable because it does not 
depend on the balance between personnel groups 
within a business unit. 

 Number of customers & Number of end-users – 
The SF  ‘Number of end-users’ will be dropped, 
since the product managers indicated during the 
interviews that the number of customers is more 
important to them than the number of end-users, 
the reasoning behind that is the all interactions are 
done with customers, and not end-users. This low 
importance of the ‘Number of end-users’ is also 
reflected in its low level of influence. 

 Defects per year: serious & Defects per year: total 
– The SF ‘Defects per year: serious’ will be 
dropped since it is contained within the SF 
‘Defects per year: total’, which will now be 
renamed to ‘Number of defects per year’. 

 
Table 2. Situational factors correlations 



 
Portfolio 

management 
Product 

roadmapping 
Release 
planning 

Requirements 
management 

Pair of situational factors r p r p r p r p 

Size business unit team & Size development team 0,914 0,000 0,957 0,000 0,779 0,003 0,935 0,000 

Number of customers & Number of end-users 0,850 0,000 0,804 0,002 0,845 0,001 0,866 0,000 

Defects per year: serious & Defects per year: total 0,881 0,000 0,850 0,000 0,962 0,000 0,963 0,000 

 

3.3. Fragment choice 
 

A group of 26 carefully selected master students 
from the master Business Informatics at Utrecht 
University performed a research to determine whether 
the list of SFs is suited to describe method fragments, 
and if so, which of SFs are best suited to describe a 
method fragment. All students reviewed different 
method fragments, which are described in papers by 
various authors throughout the field of SPM. The 
papers were divided among two categories for reasons 
of educational organization: Release planning & 
Requirements management and Portfolio management 
& Product roadmapping. The frequencies of the SFs 
that were selected as best describing a method 
fragment can be seen in the following table (Table 3). 

The research clearly indicates several dominant 
SFs, the most frequent SFs are: ‘Customer 
involvement’ and ‘Development philosophy’. Two 
other factors that are less frequent than the previously 
mentioned SFs but still rise above the majority of SFs  
are the ‘New requirements rate’ and ‘Release 
frequency’. 
 
Table 3.  
Selection frequency per situational factor 
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n (number of studies) 18 8 26 

Business unit characteristics    

  Development philosophy 8 1 9 

  Size of business unit team  1 1 

  Size of development team 4  4 

Customer characteristics    

  Customer loyalty  1 1 

  Customer satisfaction 2 1 3 

  Customer variability 2 2 4 

  Number of customers  1 1 

  Number of end-users   0 

  Type of customers 3  3 

Market characteristics    

  Hosting demands 1  1 

  Localization demand  1 1 

  Market growth 1 1 2 

  Market size 1 2 3 

  Release frequency 6 1 7 

  Sector 1  1 

  Standard dominance   0 

  Variability of feature requests 1 3 4 

Product characteristics    

  Application age 1  1 

  Defects per year: total 1 1 2 

  Defects per year: serious 1 1 2 

  Development platform maturity 2 1 3 

  New requirements rate 5 2 7 

  Number of products  4 4 

  Product lifetime   0 

  Product size 3 1 4 

  Product tolerance 3 1 4 

  Software Platform   0 

Stakeholder involvement    

  Company policy 3  3 

  Customer involvement 11 1 12 

  Legislation   0 

  Partner involvement 2 2 4 

 

4. Discussion and conclusions 
 

4.1. Situational factor weights 
 
The list of SF weights presents an overview of the 

most important SFs in deciding which method is best 
suited for software development unit. An overall 
observation that can be made when inspecting the list 
of SF weights is that the four domains can be divided 
into two groups. The first group being Portfolio 
management & Product roadmapping, and the second 
Requirements management & Release planning. The 
value of Portfolio management almost always lies 
close to that of Product roadmapping when looking at 
the same SF for both areas. The same holds for the 
values of Requirements management, which almost 
always lie close to those of Release planning when 
looking at the same SF. 



A difference in influence can clearly be seen when 
comparing the groups into which the SFs have been 
divided. The group ‘Customer characteristics’ is the 
most important group looking at its influence on the 
selection of method fragments. It has great influence 
on all four domains, and has the highest average SF 
influence weights in three out the four process areas. 
The most important SFs within this group are the SFs 
that represent information about the state of the 
customers, these SFs are ’Customer loyalty’, 
‘Customer satisfaction’, and ‘Customer variability’.  

The SFs relating to the market for which the 
product is created have a low influence, with the 
exception of the SFs ‘Sector’ and, somewhat less 
important but still worth noting, the ‘Variability of 
feature requests’. 

‘Product characteristics’ has significant influence 
on the SPM processes, mainly supported by two of the 
most influential SFs of the whole list of SF weights 
‘Application age’ and ‘Product lifetime’. The SF 
‘Software platform’ is remarkable because of its very 
low level of influence. 

‘Stakeholder involvement’ is the final group, and is 
on par with ‘Product characteristics’ in terms of its 
influence on the SPM processes. Overall the SFs are 
important, with the exception of partner involvement in 
the two lower process areas (‘Requirements 
management’ & ‘Release planning’). 

All experts used exactly the same detailed 
definitions for the SFs. However, it is important to note 
that the experts did not always share the same opinion 
about the influence of the SFs. This is reflected in the 
relatively high standard deviations across the list of SF 
weights.  
 
4.2. Fragment choice 
 

The fragment choice research describes which SFs 
are restrictive for a method fragment. For example, 
there are methods that can only be usefully applied in 
environments dealing with a small number of 
customers, these method would then have the SF 
‘Number of customers’ set as a restrictive SF. 

The balance among the SFs is different from that of 
the most influential SFs. ‘Development philosophy’, a 
SF with very little influence, is indicated to often be a 
restricting in selecting which method fragment can be 
used within the unit. 

The list of SFs has shown to be a tool which can be 
applied in practice to indicate the restrictive 
environmental properties of a method fragment. 
 
4.3. The list of situational factors 
 

The list of SFs is a good guide in selecting SPM 
methods. It is a guide showing the most important SFs 
influencing the structuring of SPM processes: 
 SPM process maintenance – Does the SPM 

method need to be changed due to a change in 
environment? – A change in the environment in 
which the business unit is operating may require a 
change in the SPM processes. Table 1 show the 
influence SFs have on the SPM processes, and 
thus the effect a change in environment 
(represented by the list SFs) can have on the SPM 
processes. 

 Fragment choice – What method fragments can be 
applied given the business units SF values? – The 
applicability of method fragments can be restricted 
to a specific situation. A quick selection process 
can be set up by comparing the SF values of the 
business unit to the SF values to which a method 
fragment is restricted. 

 
4.4. Future Research 
 

Most of the experts interviewed during the case 
studies focus on the two lower levels of the reference 
framework for SPM. Extra research is needed for the 
two high process areas of the reference framework to 
check the validity of the SF list for those domains. 

The number of case studies was fourteen in this 
research; an extra research held on a larger scale would 
provide a more stable base for conclusions. 

The case studies performed for this research provide 
a good basis for a validation of the reference 
framework for SPM. It would be useful to check the 
completeness and correctness of the framework as it is 
a basis for this and future research. 

This research is a step toward the PSKI [27], further 
steps are needed to complete the concept of the PSKI. 
The most important step being the linkage of SFs to 
maturity levels. 
 

5. Related Work 
 
5.1. Software product management 
 

The SPM research done so far has mainly focused 
on singular tasks of the product manager and not on his 
full field of work as can be seen in the papers described 
in this section. When looking at the different 
components of the reference framework for SPM (as 
described in section 1) it can be seen that each 
component in itself has received a lot of attention 
within the field of software engineering,  recent 
research has resulted in a multifold of techniques, 
standards, and frameworks available for each specific 



component, but little research of putting those 
components together [24]. 

Van Gurp et al. [23] were among the first 
researchers to recognize the importance of the 
emergence of software product lines and the concept of 
variability.  

Looking at product line identification, for example, 
there are many researchers trying to create a more 
mature and profitable way of handling product lines 
specifically for software products. Shackman & Lichter 
[20] for example have developed a costing approach to 
enable more transparency on the costs of variability, to 
support sound decisions on the appropriate amount of 
variability and gain control on the development 
process. 

Software product lines have received considerable 
adoption in the software industry and prove to be a 
very successful approach to intra-organizational 
software reuse. Existing literature, however, often 
presents only a single approach towards adopting and 
evolving a software product line. Bosch [1] presents an 
overview of different approaches to architecture-
centric, intra-organizational reuse of software artifacts. 
He relates these to maturity levels for product line 
artifacts and organizational models. The optimal 
approach for a company depends on the maturity of the 
organization, but also on the maturity of the application 
domain. 

Vähäniitty et al. [21] present a software product 
roadmapping technique in which they describe the 
need for adequate roadmapping by stressing that the 
success in software product business requires the 
release of new products and product upgrades with the 
right amount of features and quality within an open 
market window. In order to this, they developed a 
systematic approach for managing the contents, timing 
and roles of future product releases as well as the 
product architecture. They propose that by providing a 
long-term view into release management, product 
roadmapping can help bring together the perspectives 
of business management and software development. 

One of the fields which have received the most 
attention is requirements engineering. It is often seen 
as critical in a software enterprise. El Emam & 
Madhavji [9] therefore decided to check whether the 
overall organizational maturity has effect on this 
practice and found this to be true. 

Weerd developed the concept of a Product Software 
Knowledge Infrastructure (PSKI) and an early version 
of the capability maturity matrix [27]. The PSKI is an 
online systematic collection of methodical knowledge 
for improving process maturity in a product software 
company. It allows product software companies to 
obtain a custom-made advice that helps them improve 
their processes. When fully developed, the PSKI can 

offer companies a solution to help mature their 
processes in an easy to comprehend, incremental way. 
 
5.2. Situationality 
 

Several clues to SFs can be found in existing 
literature presenting methods and models related to 
processes related to the individual processes in SPM. 
For example in the article ‘Quantifying the Effects of 
Process Improvement on Efforts’ by Clark [4], in 
which he calls for a clearer assessment of process 
maturity effects to measure the results of for example 
the Software Capability Maturity Model. He describes 
many SFs influencing the level of maturity in order to 
determine its effectiveness. Schakman & Lichter [20] 
provide a greater inside into product variation with 
their research into a cost-based approach to software 
product line management. They use the concept of 
variability as an important factor. Harter, et al. [10] 
describe the many effects of process maturity on 
quality, cycle time, and effort software product 
development, and therewith the SFs influencing these 
processes.  

Many of SFs found in literature are described 
informally, Jansen [14] makes us aware of some of the 
nuances in describing SFs related to defects, releases, 
and versions; in his book describing a method which 
helps product software developers in structuring the 
process of providing customers with new versions of 
products and updates.  
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