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1. I N T R O D U C T I O N  
1.1 A b o u t  t h i s  d o c u m e n t  
This document is a project plan (“Plan van aanpak”), as defined in the “Stagehandleiding”1 of the 
D ivision of M athematics and C omputer Science of the F aculty  of E x act Sciences, V rije U niversiteit 
A msterdam. The general conditions and financial agreements for the internship (the 
“stageovereenkomst”) have already  b een defined in the contract b etw een C hess-iT and G uus B osman 
(A ugust 1 s t  20 0 2). I f there w ould b e any  additional arrangements necessary  they  w ill b e formulated in a 
separate document. 
 
1.2  S t a t u s  o f  m y  i n t e r n s h i p  
M y  official agreement w ith C hess-iT is dated A ugust 1 s t  20 0 2, although at that moment I  didn’ t have an 
official internship assignment y et. This document serves as a starting point of my  internship.  
 
There is one university  course I  didn’ t finish y et, a practical assignment. The E x amencommissie 
officially  allow ed me to start my  internship2. 
 
2 . I N T E R N S H I P  D E S C R I P T I O N  
2 .1 B a c k g r o u n d  
C hess develops products that are a comb ination of hardw are and softw are. W hen designing 
emb edded products a choice has to b e made ab out w hat to program in softw are, and w hat to 
implement in hardw are. The ob servation made at C hess is that the decision w hat to implement w here 
(distrib ution b etw een soft- and hardw are) is often made too early  in the design process, and is often 
b ased on rules-of-thumb  b y  senior engineers. The hardw are and softw are are usually  produced in tw o 
separate processes, b y  tw o separate teams. 
 
C hess w ould b e interested in a development method that w ould allow  a b etter-structured decision to 
b e taken and that w ould allow  this decision to b e taken in a later phase. Specifically  in the prototy ping 
phase of the softw are cy cle it w ould b e very  useful if hardw are can b e defined using a softw are 
definition. 
 
I n V D M , a language C hess currently  uses, parallelism is hard to specify . C hess considers this a major 
w eakness. They  w ould like to find a (specification) language designed for modeling concurrency . 
 
A  numb er of candidates for this kind of language ex ist. C SP is an older one;  I O A  (from M I T) is from a 
more recent date. C hess is looking for a language that can replace V D M  (the language used now ) and 
that can b e used in 2, 3 y ears from now .  
 
H ow ever, having one specification language is not enough for the complete process 
from specification to implementation. O ften a comb ination of languages and tools is 
necessary . I  w ill call such a comb ination of tools and languages a development 
meth od. Ty pically  a development method consists of 1 high level language (U M L  for 
ex ample), an implementation language (C  for ex ample), and perhaps an 
intermediate language. 

                                                      
1 http: / / w w w .cs.vu.nl/ stage/ documenten/ handl-stage-nl.html 
2 e-mail R . van V eldhuiz en, 6 Sep 20 0 2 
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2 .2  A s s i g n m e n t  
2 .2 .1 D e v e l o p m e n t  m e t h o d s  
I n my  assignment I  w ill select 3 development methods. This selection w ill b e b ased on:   

- C omplete coverage of the process from design to implementation, 
- H aving a representative candidate of each class of developments methods, 
- E x pectations on w hich language is the most likely  candidate to b ecome an industry  standard 

in the field. 
 

These methods w ill b e chosen in close coordination w ith my  internship supervisors. A  refinement w ill 
have to b e made for some languages. F or ex ample U M L  is such a b road language that a description 
of the parts of U M L  used has to b e given. 
 
I  w ill investigate the relevance and relationships b etw een these languages in the track from 
specification to implementation. I ’ ll research to w hich degree ex isting development and implementation 
methods fit into a single paradigm. 
 
2 .2 .2  S c e n a r i o s  
I ’ ll carry  out tw o small ex periments using these methods, to get a good understanding of the prob lem 
of distrib ution. These ex periments w ill b e b ased on ex isting prob lems C hess faces and should have 
different ‘ natural’  distrib utions of hardw are and softw are. The follow ing tw o projects have b een given 
b y  C hess:  

- D esign and implement a D SP chip that compresses or encry pts information (streaming) (A ) 
- D esign and implement a controller that is used in a fuel processing sy stem to send information 

b ack to the gas-company  (B ) 
 

2 .2 .3  M e t h o d s  v s . s c e n a r i o s  
The methods and scenarios can b e seen in this matrix :  
 
 M ethod 1 M ethod 2 M ethod 3 

D SP chip A 1 A 2 A 3 

F uel processing sy stem controller B 1 B 2 B 3 
 
F or each comb ination I  w ill try  to do the w hole process of specification to an (ab stract) implementation 
in hardw are and softw are. The hardw are w ill b e made using a F PG A . 
 
2 .2 .4  C o m p a r i s o n s  
I  hope to discover the merits of the various development methods. I  w ill compare the theoretical 
aspects of the new  languages w ith each other, and address the issues that arise from the 
ex periments. I  hope to b e ab le to link the theoretical results to the practical ex periments. 
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3 . A P P R O A C H  
3 .1 T i m e  s c h e d u l e  
W eek A ctivity  D etails D eliverab les 
46 W riting internship assignment, 

project plan. 
 • I nternship 

assignment 
• Project plan 

47 C reating 2 ab stract project 
req uirements (scenarios) 
F inding 3 methods 

 • Stab le useful 
descriptions of 2 
scenarios 

• 3 methods 
• Tex t on the initial 

selection of the 
methods 

48 A 1   

49    

50     

51 B 2   

52 (H oliday s)   

1  Presentation ab out the 
results of the first 2 
ex periments in the 
b eginning of J anuary . 

 

2 A 3   

3    

4 B 1   

5    

6 C reating a second version of 
A 1, B 2, A 3 or B 1. 

  

7 E x tra w eek.   

8 W riting thesis.   

9    

10    • M y  thesis. 
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3 .2  P r o t o t y p e s  
I n w eek 50 , 1, 3 and 5 I  w ill b e ready  w ith a method/ scenario comb ination. I  w ill deliver a w orking 
prototy pe;  an (ab stract) implementation in b oth softw are and hardw are.  
I n w eek 6 I  w ill redo one of the selected comb inations. This time I  w ill try  to give a different 
hardw are/ softw are mix ture. I f the first time I  had an 80 %  softw are and 20 %  hardw are implementation, I  
w ill now  try  to implement it the other w ay  around. 
 
3 .3  H o l i d a y s  
I n w eek 52 I  planned a w eek off;  my  supervisors w on’ t b e there either. 
 
I n the b eginning of J anuary  B ert B os w ill b e unavailab le for ab out a w eek. I n the second half of 
J anuary  R alf L ä mmel w ill b e unavailab le. 
 
4 . R E Q U I R E M E N T S  
4 .1 T e c h n i c a l  
C hess-iT already  provided me w ith a computer and has b een very  helpful in arranging practical 
matters. A dditionally , to b e ab le to carry  out the ex periments it w ill b e necessary  for me to have some 
ex tra hardw are availab le (i.e. b oard, microprocessor, F PG A ). 
 
I f there is ex ternal softw are necessary  it is important to order or req uest it on time. I f there are any  
costs involved this w ill b e discussed w ith my  supervisors. 
 
4 .2  A d v i s o r y  
I t is mandatory  for an internship to have b oth an ex ternal internship supervisor and a university  
lecturer. R alf L ä mmel, assistant professor at the V rije U niversiteit w ill b e my  internship supervisor. 
E x ternal coaches are B ert B os (C hess-it) and Petra E ussen (C hess-iT).  
 
5 . R E S U L T S  
The final results of this internship w ill b e:  
 

- A  thesis on the differences b etw een the selected languages for modeling hardw are in 
relationship to the distrib ution b etw een softw are and hardw are;  

- A  few  small prototy pes;  
- A  presentation of the results estab lished in the paper 
- M aterial for w riting a scientific paper on the sub ject, to b e done after the internship. 

 
 


