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Abstract. This paper addresses the ailmost never-ending headache the role of
documentation has given for software projects. Working software has been
given recently a focus over comprehensive documentation, yet the required
documents should be authored. This paper “revisits’ the approach developed by
Nokia improving the documentation work without scarifying the quantity or
quality of documentation. The method is called RaPiD7. The cases presented
are from Philips Digital Systems Laboratory. This paper elaborates the method
by providing insights to applying RaPiD7 in practice, explains the encouraging
results of the experiments and gives tips for practitioners of the method by
explaining the lessons learned in Philips.

1 Introduction

In recent years agile methods (see for example [3]) have been the focus of discussion
in the area of software engineering. Agile methods seem to be a response to the
heavily prescriptive processes (see for example [5]) that dominated the field in the
early 1990s. Agile methods focus more on the human aspects of software engineering
than these so-called prescriptive processes, and place human interaction over tools
and processes [1]. Agile methods also state that documentation is often a heavy and
unneeded form of communication.

In [4] another method for documentation work is presented that combines to a certain
extent the good sides of both directions, in other words, from prescriptive processes
and from agile methodologies. The method addresses the challenge of cresting
understanding, sharing understanding and storing the created understanding in
software projects. These challenges are addressed by a stronger focus on planned
human interaction and early joint decision-making by the project development team.
In practice, this method is about planning the needed human interaction and decision-
making as part of project planning in the form of facilitated workshops, and then
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subsequently carrying out this plan. The method is called RaPiD7 (Rapid production
of documentation — 7 steps), and it has been developed by Nokia during 2000-2001.
Similar methods to RaPiD7 exist (see for example [2], [7], [6] and [8]), therefore the
intention of this paper is not to provide a totally new or unique approach for software
engineering. Consequently, this paper is not comparing the different methods, but is
rather a lessons-learned paper providing insights on a particular case with a selected
collaborative method for software related documentation and design. A similar
method to RaPiD7 caled JAD [6] has existed since the 1970s and recently agile
methods have been addressing the same field especially by a method called Agile
Modeling [2]. However, it does not appear that any of these methods, be it JAD, AM
or RaPiD7, have gained the industry de-facto status they should have. We believe that
methods like RaPiD7 should be an integral part of amost any software process. Thus
we also see publishing the usage results as paramount. There have been too few
concrete steps taken on ensuring effective human interaction in the field of software
engineering. Teamwork has often been encouraged, but the real support has been
missing.

Early results from the use of RaPiD7 have already been presented in [4]. Work is still
continuing inside Nokia, with more results to be published. RaPiD7 use has now
spread outside Nokia too. First trials of the method outside Nokia were carried out in
Philips during April 2004. This paper explains this case in detail, giving concrete
suggestions how the method can be applied (something that was not presented in [4])
with some encouraging results similar to what has been published by Nokia before.
Furthermore, the analysis of the applicability of the method in another environment
besides Nokia s briefly discussed, too.

This paper first briefly explains RaPiD7 and the baseline status in Philips. Then the
actual cases from Philips are presented with details about the planning and
implementation phase. The results from the cases are presented and anayzed. Finally
conclusions are drawn from the cases and from the whole paper.

2 RaPiD7in Philips—a Case Study

2.1 Brief Introduction to RaPiD7

In RaPiD7, creating understanding for the specifications is mostly done jointly,
information sharing is done continuously early on and document writing is done as far
as possible jointly, too. Furthermore, the quality assurance is built into the way of
working. In practice, al thisis carried out in the form of facilitated workshops. The
approach is presented briefly in Figure 1.
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Figure 1, RaPiD7 approach in brief

Furthermore, RaPiD7 provides athree-layer structure. First the project layer describes
how human interaction and joint decision-making is planned for software projects. In
practice this means identifying the cases for applying RaPiD7. The case layer
describes how the selected cases such as documents are to be created in consecutive
workshops, and the workshop layer describes how the actual work is carried out in
form of facilitated workshops.

RaPiD7 workshops comprise from seven steps. The steps aim at providing
information on how to organize efficient workshops in software projects. The steps of
RaPiD7 are shown in Figure 2.
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Figure 2, Stepsof RaPiD7 [4]

The workshops are planned in detail (1. preparation), then initiated properly (2. kick-
off) and different ideas are gathered (3. idea gathering). Problem solving (4. analysis)
and decision-making (6. decisions making) techniques are used in the workshops. The
decisions are written down to a desired level (5. detailed design) and workshop results
are verified and next steps are agreed on (7. closing). RaPiD7 workshops typically
produce documents that can be finalized after the workshopsin afew hours. Although
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the workshops play the role of an inspection as well, a short inspection is typical for
the documents produced with RaPiD7.

2.2 Background

We, at Philips Applied Technologies, translate innovative product ideas from research
into real product implementations, such as flat TV's and DVD recorders. During the
creation of these products we have to write an extensive amount of project
documentation. This documentation is required to create a common understanding of
what has to be developed, what the proper system architectures are, and provide
details on the design for development. Furthermore when a product reaches the
maintenance phase the maintainers of the product have to use the documentation to
solve problems in the product or extend the products with new features. Philips
Applied Technologies is a CMM level 3 organization, which means projects should
be created in a repeatable and defined way. To achieve this, an efficient
documentation process should be in place.

To achieve this wefirst looked into challenges and common mistakes in the writing of
project documentation. These are listed in Table 1.

Table1, Challenges and common mistakesin writing project documentation

Challenges

Common mistakes

Readability by the customer (for example
product management and business owners)

Unnecessary documentation
produced by inexperienced
project people

Being able to cover everything that is
required in the document e.g.:

What is essential and what isn't

Are the captured items actually describing
what the stakeholders of the documentation
need

Too little documentation written
by experienced project people
Experienced people can either be
too busy with other tasks or see
some aspects as too obvious to be
written down

Where do we get the right input

How to keep/make it consistent with other
documents or project deliverables, for
example code or test scripts

Achieving common understanding of the
decisions written down

We, at Philips Applied Technologies, have been looking for ways to improve our way
of working and to address the mentioned challenges. When we first heard of RaPiD7,
the method developed by Nokia, we were attracted by its structured workshop
approach used in the creation of project documentation. Including workshops as part
of the way of working was not new to us, but using a structured approach where the
document at hand is really written inside the workshop was. We decided to get more
out of the workshops by integrating them better into our daily way of working and
add more structure to the workshops. In addition, we were intrigued by the possibility
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of finalizing the required documentation almost completely in the workshops.
Furthermore, we also see inside Philips Applied Technologies an increasing number
of requests from our customers to “do more with less’. There are high pressures
especidly in:

e Shortening the time to market

« Reacting faster to changes of the product specification during development

e Spend less Non Recurring Engineering money

Due to these requirements, the introduction of a more agile approach for our software
processis needed and we see that RaPiD7 can play arolein this. At the same time we
need to maintain our CMM level. However, this should not be an issue with RaPiD7,
as Nokia is also using RaPiD7 in parts of their organization that are concerned with
CMM level too. No negative conseguences on the achieved CMM level have been
noticed; on the contrary an improved effect on the KPA review process was the case,
due the intensive collaboration and reviews in the RaPiD7 workshops.

The most important expected benefits from working in a more agile way and from
RaPiD7 in specific are:

« More interaction expected between the project stakeholders: Philips Applied
Technologies project members, customer representatives and third parties if
involved

e Focus on writing only the essential documentation

¢ Create acommon understanding, share knowledge better

e Create more focus, which should result in quicker results

¢ Respond better to changes

As these were exactly the benefits we were looking for we started to prepare
ourselves for the trials with RaPiD7.

2.3 Preparingfor the Case

In preparation for the introduction of RaPiD7 in Philips Applied Technologies, we
(two Philips Applied Technologies employees) first followed a two-day in-house
training course at Nokia. During the training we used this method in the creation of
several documents such as:

¢ Requirementsfor amobile application

¢ Most important “use cases’ for this application

e Highlevel architecture

e Interface description of the building blocks

e Estimatesfor the development of the application
The eight trainees all played a specific role such as project manager, product manager,
architect and so on. In addition, we were confronted with practicing the facilitator
role, which was seen as very important for the success of the workshop. We were
surprised that in only a two-day workshop (where most people were not familiar with
each other and were till learning the method) we got both usable output and quality
of the deliverables as mentioned above.
After the training our thoughts about the usability of the method in Philips Applied
Technologies were positive. However, to avoid initial high costs we experimented in
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one of the software groups within Philips Applied Technologies. The following
describes thefirst trial casein more detail.

24 Thecase

2.4.1 TheBasdine Status

Most of the employees in Philips Applied Technologies have a personal objective
each year to write one or more so called “white cards’. White cards are the starting
point for intellectual property patents. Before RaPiD7 was used, a year ago, a group
of 10 people had the idea to brainstorm together to generate new ideas for white
cards. The group used one afternoon and first visited the room of the future in our
Philips research laboratory to stimulate the flow of ideas for brainstorming. After this
visit they did a brainstorm session and discussed the generated ideas. The end result
of the afternoon was an Excel-sheet with around 20 ideas written down. A single line
described the idea. Furthermore each member of the group was assigned one idea to
expand it into a white card after further investigation about the usefulness of the idea.
After one year a few (3-4) ideas were converted into white cards and the Excel-file
was passed as “a hot potato” between the 10 people until the process came to
completion.

The promise of RaPiD7 to really finish some documentation work inside the
workshop by collective decision and communication was the reason we wanted to try
out asimilar session with the help of this agile method.

24.2 Theplanning Phase

As afirst step we planned a one-hour preparation meeting (step 1) together with the
project leader and the team leader of the project team (in total 11 people) selected to
generate white cards on the specific technology they were working on. During this
preparation we went through the whole process (steps 2 to 7) and estimated time for
the steps and assigned roles. Furthermore we decided upon techniques to be used and
the materials we needed.

The most important outputs of the preparation were:

e The god set by the manager of the group was: “Generation of a number of
white cards related to the technology that the group was working on”.

e The target set was:”3 to 4 detailed and submitted white cards, plus several
ideas ready for next workshop”.

e The project leader should present a short presentation to set the scene
known technology and trends of the subject.

e The team leader should present one patent (granted) in this field as an
example (5 minutes needed).
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e« A detailed agenda (describing 4 hours of work) with al the steps and
methods to be used was made.
e Thelist of needed material was asfollows:
o0 Enough laptops connected to the network
0 Post-it notes
0 Aroom
o Invitationsfor the workshop and copies of the agenda

We found that the preparation of the above-mentioned subjects and the following of
the process resulted in high and promising expectations for the workshop itself.

243 TheWorkshop

The workshop attendees were the manager of the department (who played the
facilitator role), the project leader (who played the secretary role), the team leader and
the team itself containing an architect and 7 software developers.

During the kick-off (step 2) the manager explained the goas and target of the
workshop. A one-slide introduction was then given about RaPiD7 (explaining the
steps). This was followed by two other short presentations about stimulating creativity
(as already described above in the planning phase).

We then continued with gathering ideas (step 3). During this step, each person
received a pen, an empty A3 sheet of paper and some post-it notes. The task was to
think quietly, write a new idea on the note and then place the sticker on the A3 sheet.
The sheet would then be passed to your neighbor and the process repeated. The idea
was to stimulate further ideas on the same theme. This process continued for 25
minutes and after that each of the 76 stickers was placed on the white board. We then
continued by clustering the ideas on the white board. After a further 10 minutes the
facilitator took the lead and asked the contributors to clarify their ideas if necessary.
We finished with 7 clusters of related ideas. The group was divided into three sub
teams and each team picked a cluster that they liked to work on further. The
remaining four clusters were saved by the scribe for later investigation (possible input
for next workshop). After these two steps the team took a well-deserved break.

Each of the three sub-teams began with analysing ideas (step 4) of the cluster they
picked. They asked for clarification when necessary and removed duplicates; they
also wrote a one-line description of the ideas that were left. The final result was that
two teams ended up with two ideas and one team with nine. Although the teams had
different numbers of ideas to work on, the work seemed equally divided because the
nine ideas were more easily to refine then the others.

Next step was detailing (step 5) the oneiners into a full description (text plus
drawings). In this step, laptops were used so that the text was immediately written
down in the right format. During this writing process an automatic review process
took place. The fact that a single PC was used meant that review comments could
immediately be taken into account. The team finished with a decision (step 6) on each
produced white card and the result was submitted online. Each team member’s
personal opinion was taken into account. This way the work was completed in 4
hours, and the workshop finished on time. During the closing session (step 7) the
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team with nine ideas made an appointment (next day) to finish and submit the last
white cards.

Looking back on the workshop the most important team remarks were:
e Surprised at the number of generated white cards. The target was to have 3-4
white cards, but the workshop finished with 13.
¢ Thefocus of the team and energy used was high during the whole workshop
e Good help with the structure (agenda) of the meeting
¢ Clear what was expected
e Very satisfied feeling at the end result

This was our first exposure to using RaPiD7 in the authoring of documentation within
Philips Applied Technologies. We saw that the workshop provided a productive and
very interactive way of working.

244 TheResaults

Although in the above case we did not produce any project documentation such as an
architectural document or a design document, we could still draw important
conclusions from this experiment. We could assume that if the method was successful
in the creation of white cards it might also be successful in the creation of more
technical project documentation later. This could be proven in another case.

Conclusions of thisfirst RaPiD7 trial within Philips Applied Technologies:

e Compared to the white card generation workshop of one year ago, we
accomplished much more output using the RaPiD7 method. In the initial trial
only one-liners were described and no white cards were submitted. In the
RaPiD7 case most of the work was done inside the workshop

« Almost no “homework” was required after the workshop, which gave people
asatisfied feeling

«  Proper preparation is essential to success

¢ RaPiD7 seems usable for generating documents needed in Philips Applied
Technologies

e Thedecision was made to deploy the method further

Successes often flourish, and the same happened in this case. The team members
talked to other software people in the department that liked to copy the workshop
approach for white cards. The manager networked with a manager from another
Philips division and explained to him the results and method used. So far we have
heard of 4 successful copies of the white card creation workshop with similar results.

245 A Step Further — Another Case
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The next step was to invite the project team to develop a part of their technical
documentation using the RaPiD7 method. A training/workshop session of two days
was organized.

The workshop was held at Philips Applied Technologies premises with support from
Nokia. The goa was to write an architectural document (describing the functionality
of the system to be build, the mgjor subsystems and their interfaces) and two detailed
design documents of important components of the system. A template for both types
of documentation was available. Normally this kind of documentation takes 40-100
hours to finish (write, review and rework). During this workshop we managed to
come up with the most important parts of the documents, but not the full document.
Finalizing the documents can be done in follow-up workshops or by the author
himself. The most important conclusions of this workshop are listed in Table 2.

Table 2, Pros and challenges of RaPiD7 as seen by the workshop attendees

Pros of the method Challenges of the method

Resulting documents are small in size,
only the essential documentation is
recorded and therefore easier to maintain

Trained and capable facilitators are
needed

Results are written down in reviewed
documentation

Risks if planning of workshop is not
done properly are:

Decisions are made too quickly
Conclusions are drawn too quickly
resulting in sloppy documents

Problem how to handle different
knowledge levels of participants

Lots of collaboration and interaction took
place, which stimulates discussions,
common understanding and knowledge
sharing of the problem at hand

Detecting of important issues (any kind)
early in the process

Mismatch with quality system templates,
these are not workshop friendly

Fast results when writing documents

Workshop teams should be formed

carefully, only real stakeholders should
be selected

If we study the pros in the table above we can conclude that using the RaPiD7 method
we see some pretty results on the documentation process. Namely: Documents will be
small, consist of the essential information, are reviewed and delivered quickly.

2.4.6 Suggestions, Conclusionsand the Future

After the above-described workshops were completed we at Philips Applied
Technologies drew up some tips for the further introduction and deployment in our
lab. These are listed in Table 3.
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Table 3, General workshop and deployment tipsfor RaPiD7

General tips from the team Deployment Tips from theteam

Clearly definethe goals of theworkshop | 1 hour RaPiD7 training for every
employee should be enough, then practice

in projects
Consider to have longer (30 minutes) | Select cases carefully
breaks for: To maximize success of deployment
Looking up things choose a case which is not too difficult

Thinking silently
Check things with others

Use the seven steps liberal (combine | Setup/organize  training/coaching  for

were needed) facilitators at department level

The use of templatesis helpful Consider how to create a baanced
workshop team?

Try to use (parts of) the method in all | Consider how to arrange facilitator

types of meeting assignment

In conclusion, Philips Applied Technologies in conjunction with the SPI steering
group decided to proceed with the introduction of the RaPiD7 method. A further
deployment plan will be made. We expect to introduce it using a bottom-up approach
by selecting newly created project-teams and then deploying the method within these
teams. As with the white card examples success should spread itself. At the same time
we will support from top-down, an action to make the design templates more
workshop-friendly.

3 Conclusions

The results found were only from a few cases of using RaPiD7 in Philips.
Nevertheless, the presented workshops have been mostly successful and detailed
descriptions of the way the workshops have been organized are presented.
Furthermore, the results are a step forward from the baseline situation in Philips for
the mentioned cases. We have created more interaction between the project
stakeholders within the few cases and we have been able to focus on writing only the
essential documentation. Common understanding has improved and reaching the
results has been faster. However, there are definitely more steps we can take within
Philips with RaPiD7. This approach needs to be integrated into the general way of
working rather than just having ad-hoc workshops occasionally. The work towards
this approach is in progress. This is the way to systematically reach the expected
benefits we set for the improved way of working.

On the other hand, when the results are compared to the results Nokia has published,
we can present similar results from our individual cases already now. In addition, this
paper provides a concrete and pragmatic view on organizing RaPiD7 workshops and
thus provides part of the missing guidance on using RaPiD7. The results give us the
confident feeling that, in fact, RaPiD7 can be applied in other environments not
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typical to Nokia. Naturally, the results cannot be generalized either by providing a
single example outside Nokia. Nevertheless, the results emphasize the need for
methods like RaPiD7 in overall.
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