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CA-CIG: Communication Architecture Design Based on CIG
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Abstract This paper proposes an efficient on-chip communication architecture design method (called CA-CIG) based on CIG. Analysing the
communication between processing elements given in CIG, and taking into consideration of the communication cost from the transformation
between incompatible protocols and the different bus width, CA-CIG presents a fast and effective architecture prototype design method, and
integrates the communication topology generation, bus width configuration and the communication protocol selection processes. To automate the
design, CA-CIG also provides the related algorithms for the key steps. This paper uses the JPEG decoder application to demonstrate the effectiveness
of the method.
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f(PE,,PE;) = (€
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Cluster PE Cluster
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Cluster 5 6 )
(7)) CIG
( 8)
1: While (Account(Cluster)>1)
2. {
3" VE,E, eCluster,arc(E,.E,): f(E,.E,);
4 Max ( f (E;,E})) : Merge (E;,E,);
51 Remove(Cluster ,E,);
6. Remove(Cluster ,E);
70 Add (Cluster ,E;);
8.  ChangeCIG ();
9: }
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Case (MergeType)

{
T1, T3: P(root)=P(E;); //(1),(2.2)
T2: If (Child(E;)!=null) //(2.1)
P(root)=P(E;) ;
else
P(root)=P(E)) ;
T4: If(ChildNum(E;)>ChildNum(E;))
/1(3.1)
P(root)=P(E;) ;
else
P(root)=P(E;)) ;
T5: If(Father(E;)!=NULL) //(3.2)
P(root)=P(E)) ;
else
P(root)=P(E;) ;
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<PE,, PE,> < PE;, PEs> < PE,

<PEj;, PE>

width(PE,,PE,) = width(PE,,PE,) = width(PE,,PE,) =16
width(PE,, PE,) = width(PE,, PE,) =32 bus,
< PEy, PEs> <PE,, PEg>

width(bus,) =16
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1:  busi= pop(Bus);
2: While (busi!=NULL)
3 {
4: Width(bus;)=0;
5 for each arc; In Arc
6 If(Path(bus;,arc;) &&
(Width(arc;)>Width(bus;)))
7: Width(bus;)=Width(arc;);
8: busi=pop(Bus);
9 }
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