
SPICE Process Automation 

Abstract 

This paper describes a novel engineering methodology based on the component 

modelling tool netCCM Studio, which allows a very effective and highly efficient 

production of complex software systems. While it is broadly believed that engineering 

overhead is a typical and necessary consequence of complex development projects, 

netCCM Studio is explicitly reducing this overhead to a minimum. An analysis and 

comparison of the tool to ISO/IEC 15504 (SPICE) has also shown that mere application of 

netCCM Studio implies a significant leap forward in process quality improvement, but 

atypically with minimal impact on existing engineering processes. A mapping of netCCM 

Studio tool functions on SPICE processes of ENG has also revealed that efficiency and 

quality gains are a result of the tools objective to partially or fully automate software 

production activities described in ENG.7 - ENG.11 of SPICE. This result was somewhat 

surprising, because netCCM Studio had been developed from a pure engineering-centric 

perspective and without any direct influence by ISO/IEC 15504 or similar approaches. The 

fundamental possibility of automating entire SPICE processes raises a number of 

questions, for example how an organisation running machine based SPICE processes may 

be practically assessed and properly rated. 

Domain 

General 

Topic 

Interpretation of Process Areas 

Authors: 

Alexander Auerbach Wolfgang Bartelt 

Managing Director R&D Principal Consultant 

netCCM GmbH eVentureCat GmbH 

a.auerbach@netccm.com Wolfgang.Bartelt@eventurecat.com 

 



   

 page 2 of 10 

1 About netCCM Studio 

netCCM Studio is a highly effective software engineering platform, which methodically 

facilitates the permanent conservation and reusability of self-produced software. It 

combines several modern software engineering concepts in such a way that developers 

can easily handle their developed software assets, reuse them and modify them easily to 

adapt to new technological requirements. netCCM Studio requires no specific engineering 

process, but can easily be integrated into any established engineering environment. In 

addition, all development of pure software code may still be performed using any 

existing tools, meaning that retraining times and difficulties in adapting to new 

programming methods are almost completely avoided. 

netCCM Studio allows to model arbitrarily complex software systems as compositions of 

loosely coupled components. Each individual component owns a piece of software code 

that implements its function in the modelled software system, complemented by a set of 

metadata that describes all other aspects of it. The metadata specifies in particular all 

technical information relevant for the deployment of the component in a software 

system, including information about supported interactions with other components, its 

dependencies and its runtime requirements. This information is routinely collected and 

formalized during the development process.  

By adding a component to the model of a software system, its collected metadata 

automatically becomes model data and can be used by netCCM Studio to perform 

consistency checks, such that all component requirements in the software system can be 

satisfied and the software system can be built. The overall model is then used to 

automatically generate an executable software application. There are several generators 

for various target platforms available, e.g. generators for single-user applications, web 

applications, web services, client/server applications and libraries. In all such cases, the 

same components are used, meaning that the whole range of possible target platforms 

can automatically be covered with a single code base. Through the effective use of 

generative techniques no runtime overheads are involved. 

2 Alignment between netCCM Studio and SPICE 

An outstanding feature of netCCM Studio is its minimal influence on existing engineering 

processes, e.g. when it is introduced as a new tool in an existing software production 
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environment. The reason for this lies in the "lean information policy" adopted by netCCM 

Studio. This means that netCCM Studio requires a software developer only to provide it 

merely with essential information, i.e. only information without the desired software 

system could never be built, even not without netCCM Studio. Only this relevant 

information is collected and managed by netCCM Studio in the form of metadata. How 

this information comes about and which processes are applied for its production, stands 

completely outside the scope of netCCM Studio.  

The resulting big advantage of netCCM Studio compared to other engineering solutions is 

its possible use in virtually any existing process environment while ensuring the flow of 

consistent information. This "Do what you want and how you want to do it, but give me 

the relevant information"-policy appears at first glance totally incompatible with SPICE 

concepts, which tend to specify processes in detail and to distinguish good engineering 

practices from not so good practices, whatsoever. 

2.1 Relationship between netCCM Studio and SPICE 

However, on closer inspection there are a number of important relationships between the 

two approaches. A major relationship lies in the fact that a measurement of process 

quality according to SPICE cannot, and never will, be measured directly, but only through 

careful examination of demonstrable evidence in form of work products accomplished in 

the process. In this sense, one could ascribe the SPICE framework an "If you can give me 

the relevant information then you should have been executing the described process"-

policy. Considering netCCM Studio and SPICE policies simultaneously in the same 

contextual window, then the actual process itself is cancelled from the whole setting, 

such that ultimately only the relevant information remains of real interest for both 

philosophies.  

From this quite abstract but interesting relationship between netCCM Studio and SPICE 

some significant potential can be derived. Despite or perhaps even because of the 

intended ignorance of netCCM Studio in respect to specific processes, it can in principle 

still significantly contribute to the achievement of process quality. The following brief 

argument serves as a basis for further elaboration: 

 The philosophies of netCCM Studio and SPICE are essentially only concerned with 

assuring the existence of all relevant information necessary for a successful 

production of software, in the sense that on basis of this relevant information 
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high-quality software applications can emerge with high probability. If we start 

from rational conditions in the two "camps", the truly relevant information in both 

must be the same, but only viewed from different angles and described in 

different terminologies. If so, there should be a mapping for netCCM Studio to 

depict SPICE concepts (and vice versa) and  then, ultimately, netCCM Studio could 

be understood as a kind of "SPICE Template". This would mean that a successful 

engineering with netCCM Studio would also at the same time imply that SPICE 

requirements have been met, no matter what specific processes had been used to 

produce the relevant information. 

This fulfilment of SPICE requirements in netCCM Studio could be understood such that its 

successful collection of all relevant information can at the same time be taken as 

evidence for process quality under SPICE terms. A simple example is that netCCM Studio 

guarantees the existence of a consistent description of system architecture, which in turn 

could be used as an evidence under SPICE that the “system architectural design” (ENG.3) 

process was performed. Another example is that in netCCM Studio a formal and 

consistent specification of all realized component interfaces is always present, which in 

turn could be used as an indicator for the performance of the “software design” (ENG.4) 

process, and so forth. 

2.2 Differences between netCCM Studio and SPICE 

netCCM Studio proclaims an engineering-centric approach corresponding to the 

engineering core problem, which literally is the manufacturing process of a high-quality 

software system. All activities and processes which have only an indirect relevance to this 

core problem, e.g. by contributing some of the relevant information, are thus seen as 

peripheral processes by netCCM Studio. The scope of netCCM Studio in respect to SPICE is 

therefore limited to the Engineering Process Group (ENG), whereas SPICE has a much 

wider scope covering many other process groups and processes. 

Another major difference between netCCM Studio and SPICE lies in their respective 

methods of defining and handling relevant information in a software production process. 

Whereas SPICE provides mostly vague descriptions of what a particular work product 

should be, netCCM Studio defines and manages all its relevant Information fully 

formalized as model and metadata. The SPICE method has the advantage, that it leaves 

massive space for interpretations and customization and gives maximum degrees of 
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freedom for its particular application. But the advantages of the formal and more 

stringent netCCM Studio method outweigh such SPICE advantages by far, because: 

• A formal preparation of relevant information tears down linguistic barriers, 

which all so often are typical in any kind of specification activities 

• The translation overheads from human language forms of relevant information 

into the formal computer domain are completely avoided 

• A formal representation of relevant information is minimal by nature and eases 

much of the pain to develop and maintain it at all times in the software 

development process 

• Relevant Information in formal representation is machine processable and 

manageable 

• Formal representations of relevant information always open up a potential for 

process automation 

In particular the last point is of extraordinary importance, because process automation is 

what netCCM Studio performs already very well. 

Before going into details about how this can be achieved, another important difference 

between netCCM Studio and SPICE should be mentioned. This relates to the very idea of 

process improvement and how it can be achieved in a directed manner. It also relates to 

the belief, or at least the feeling, that process improvement is intimately linked with 

increased overheads in engineering processes. This believe or feeling is reflected in SPICE 

and similar domains from a necessity, that the proof of higher quality engineering 

processes can only be grounded on the production and maintenance of more and more 

work products in order to support traceability. 

netCCM Studio on the other hand supports an indirect way of process optimization which 

works quite different. To understand this, it is important to remember that successful 

production of software systems under netCCM Studio means that all relevant information 

must have been present and that this information must have been generated by suitable 

and capable processes. netCCM Studio could prove this by handing out all collected 

relevant information, albeit in a formalized, machine processable manner. 

Because, and so goes the argument, netCCM defines formally what the relevant 

information for a successful production of high-quality software should be, it now 

becomes inevitable that it puts some optimization pressure on all peripheral processes 
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outside the core engineering. But differently from SPICE, the thought optimum of such 

peripheral processes now lies in the other direction towards minimizing overheads, i.e. 

towards making peripheral processes as lean as possible under the terms, that these 

processes must just produce the relevant information, not more, not less. netCCM Studio 

therefore implies process improvement towards a “lean engineering process model” 

instead of putting additional overheads into processes in order to optimize them! 

3 SPICE process automation with netCCM Studio 

In order to take a closer look at the relationship between netCCM Studio and SPICE, a 

mapping of SPICE work products to the categories of relevant information collected and 

managed by netCCM Studio in the software production process was performed. 

Surprisingly, a strong correspondence between both was identified as a result of this 

mapping. This correspondence appears surprising because netCCM Studio was developed 

entirely in an engineering-centric fashion, far from any idea towards process quality and 

process improvement. 

According to the mapping result, netCCM Studio can be understood as a tool which 

methodically divides the SPICE defined core engineering processes ENG.2 - ENG.11 into 

two major sections. Those two sections reflect a simple succession of a planning section 

corresponding to ENG.2 – ENG.5, followed by a production section corresponding to ENG.7 

– ENG.11. Both sections are divided by a third section corresponding to implementation/ 

coding in ENG.6, which falls somewhat outside the scope because neither SPICE nor 

netCCM Studio provide any specific details about how to produce software code. 

Within netCCM Studio the planning section consists of a stepwise refinement of 

requirements and design elements into a single, consistent design model for a software 

system. This refinement is performed utilizing modern modeling techniques. Consistency 

is assured at all times. Most important: Information is collected when available in the 

development process. On the one hand this information is collected and managed as 

formal data by netCCM Studio. On the other hand this formal data is used to generate the 

actual software artifacts usually developed manually. Therefore no process overhead is 

associated with the use of netCCM Studio, even in a seemingly unmanaged software 

development process. 
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Fig.  Fig.  Fig.  Fig.  1111    

System requirements are expressed as collections of functions assigned to a system 

element. Such a system element can be for instance a library, an executable, a host, or a 

client. A function is provided by a component. Therefore a system design in netCCM 

Studio reflects a set of constrains that groups components and assigns these groups of 

components to the system elements. Software design is performed by connecting 

components, whereas consistency is ensured by permitting connections only between 

fitting components. 

The production section in netCCM Studio consists of integration and test procedures, 

which in particular utilize the formalized model and metadata collected in the planning 

section to (semi-) automate as much of the work involved here as possible. In most cases 

the software system is automatically generated from the model. This becomes possible, 

because all necessary information is available in the collected formal data. However the 

constraints defining requirements on the system architectural design may be over-

fulfilled. This in turn makes it possible to generate for instance a single standalone 

application for functional testing from a model specifying a distributed software system 

with a number of servers, services, and clients. Of course the same model can also be 

used to generate and install the specified distributed software system.  

This is to say, that what was constructed in the planning section under netCCM Studio was 

more or less a production model for the software system under consideration, which in 

the succeeding production section serves as a plan to (semi)-automatically integrate and 

test the designed system. The emphasis here is on the fact, that the design model 
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constructed in netCCM Studio serves as a formal model of the production process for the 

software system, which can be executed in a (semi-) automated fashion (cf. fig. 2). 
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Fig.  Fig.  Fig.  Fig.  2222    

 

To make the very idea behind this methodology more clear it is best to consider the well 

known V-model divided into two major sections, consisting of its left and right slopes. 

Both slopes are divided by a middle part which represents implementation specifics and 

is therefore out of our scope. The left slope of the V-model now corresponds to the 

planning section and reflects a stepwise top-down refinement process under netCCM 

Studio, leading to a consistent model of a software system. Such a model should now be 

understood as a description of requirements and design elements related to the task of 
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producing the software system, i.e. the final and consistent model must be understood as 

a complete and consistent process descriptionprocess descriptionprocess descriptionprocess description of the software production process. 

Because the resulting process description consists of all formalized and hence machine 

processable relevant information, it can be utilized by netCCM Studio to perform itself an 

automatic execution of the whole production process, leading to (semi-) automation to 

most SPICE processes associated with the right slope of the divided V-model! 

4 Conclusions 

The mere possibility to (semi-) automate SPICE defined processes are mind-boggling and 

fire imagination of process improvement professionals. Given the fact that processes from 

the process dimension of the SPICE framework become subject to automation, would it be 

feasible to go even further and (semi-) automate some of the higher levels of its 

capability dimension? Some very preliminary analysis of the netCCM Studio approach 

toward this adventurous goal has indeed brought up possible avenues to (semi-) 

automate at least some processes up to Level 4 of the SPICE capability dimension, with 

Level 5 only failing because of its relative fuzziness. However, these potentials imply 

some general questions to be asked, e.g.: 

• SPICE was developed in relation to processes which are executed by people, 

but not by machines. So what happens to process quality considerations when 

SPICE defined processes become step by step machine processable? 

• Will a software producing organization get an F, an N or an N/A when it chose 

to entirely automate a SPICE process? 

• Would SPICE assessors have to be able to assess SPICE automation tools? 

• Does fuzzy SPICE level 5 somewhat point into the wrong direction by defining 

“some kind of process optimization” as the top level goal. Shouldn’t this goal 

be none less than “process automation”. Which kind of “optimization” would 

be better than “automation”? 

Those and many more questions are no more only rhetoric questions, but because of the 

novel methodological approach of netCCM Studio swiftly require satisfactory answers. 

Some discussion and action is needed in this field now. 
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