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Motivation 

When we model inherently synchronous systems that don’t use 
external choice CSP becomes an inconvinient approach 

 
We’d like 
•  Busses 
•  Implicit communication 
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Needed properties 

What is needed: 
Broadcasting channels 
Hidden clock 
Implicit latches  
 
What helps us do it simpler: 
Globally synchronous in nature 

•  Turns out we can relax this easily 
Shared nothing  
’Reading ends’ are guaranteed to be ready at down clock 

•  So external choice is not needed 

Enhedens navn 
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Changes from the original SME approach 

Busses are bi-directional 
 
A bus may consist of a set of signals 
 
Busses are now active objects that are accessed by the 

components 
 
Components within other components may run at a higher 

clock-rate 
 
All signals may be logged 
 
Networks may new be rendered graphically for debugging 
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Elements 

Bus – now an active component 
 
Component – think of it as a process 
 
Function – equivalent to a Componenet but not targeted for HW 
 
Network – describes the wiring of a set of elements 
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The bus 

Hosts a set of signals 
 
Components access bus values directly 
 
Reading a field that was not written raises an exception 
 
Writing to a field that was already written within the same 

clock-cycle raises an exception 
 
Fields are typed, explicitly or implicitly, writing a value of a non 

compatible type raises an exception 
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Total Physical Source Lines of Code (SLOC)                = 64 
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Total Physical Source Lines of Code (SLOC)                = 46 
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What’s not in the paper 

We actually have SMEv2 implementations in 
 
•  Python 
•  C++ 
•  C# 
 
They are not quite identical in API – a little cleanup required 

before we release the code 
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C++ sloccount 

Creating filelist for src 
Categorizing files. 
Finding a working MD5 command.... 
Found a working MD5 command. 
Computing results. 
 
 
SLOC  Directory  SLOC-by-Language (Sorted) 
666     src             cpp=666 
 
 
Totals grouped by language (dominant language first): 
cpp:            666 (100.00%) 
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C++ Performance 

1.9 GHz notebook – using one core 
 
Simulated target frequency 1GHz 
 
Rate 1:980 
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C# stats 

SLOC  Directory  SLOC-by-Language (Sorted) 
820     top_dir         cs=820 
11      Properties      cs=11 
1       obj             cs=1 
0       bin             (none) 
 
 
Totals grouped by language (dominant language first): 
cs:             832 (100.00%) 
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C# Performance 

2.8 GHz notebook – using one core 
 
Simulated target frequency 1GHz 
 
Rate 1:1.400.000 
 
Note that the simulated models are not at all identical 

the C# model is much more detailed 
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Summary 

Much simpler wireing now 
 
Type checking 
 
Graphic rendering 
 
Logs for VHDL simulation input 
 
Clock multiplier support 
 


