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Hierarchical Parameter Model for Two-dimension
Array Based Reconfigurable Computing

J1 Ai-ming’, XIE Man-de?
(1. College of Electronics and Information, Soochou University, Suzhou 215021;
2. College of Computer and Information Engineering, Zhejiang Gongshang University, Hangzhou 310018)

Abstract It is an important research issue to establish a high level architecture model for design space exploration of RC(Reconfigurable
Computing). A hierarchical parameter model for two dimensions array based on RC is presented in this paper, which is organized by four levels, top
description struction, function module description struction, unit description struction and function description struction. With taking no account of
architecture details, this paper describes architecture characteristic of RC in high abstract level. Application examples show that it has high flexibility
and good hierarchy, and it is efficient to characterize two different dimensions array based on RC.
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(1) Array _ Asp
{size_x, size_y} size_x size_y
(2) Pe_Fun
{C,OP} C:{Covclr"'vci}
OP ={OR,,OR, ---, OP;}
3) Cost; |
C OP,
{power, time, conf _cost} power  time
OP, (MW/MHz) (ns)
conf _ cost C (bytes)
(4) Pe Att Pe_Att={area, widt,
reg_s, conf_m} area (
2 ) widt
reg_s
conf _m
(5) Lm_Arc Lm_Arc
{Im_s,Ima_w,glm_w} Im_s
Ima_w
(bytes/cycle) glm_w
(bytes/cycle)
(6) Cm_Arc Cm_Arc={con_n,
cmarw,cmgmw} con_n
cmardw
(bytes/cycle) cmgmw
(bytes/cycle)
@) Con_Arc Con_ Arc
{nn_n,h_n,h_l,c_n,c_l,c_b,h_b} nn_n
h_-n <c¢_n
h_l c_I
C_
h_b
4
4
4.1
name

Block
EendBlock

<TopStructure> name
<Block>
<EendBlock>
<Bconnection>
<EndBconnection>
<Hlconnection>
<EndHIconnection>
<EndTopStructure>
Connection EndConnection
(bytes/cycle)

Hlconnection  EndHlconnection

4.2
name type
id
name id
3 rc, localm
contextm

<BlocksStructure> name
type

id

<Localmemory>
<EndLocalmemory>
<EndBlockStructure>

Localmemory  EndLocalmemory

Contextmemory  EndContextmemory

Element
EndElement

RouteArc
EndRouteArc

<BlockStructure> name
type

id

configure_mode
<Aspect>
<EndAspect>
<Element>
<EndElement>
<RouteArc>
<EndRouteArc>
<EndBlockStructure>

4.3

<ElementStructure> name
id
width

—275—



area
reg_s

<Function>
<EndFunction>
<EndElementStructure>

Function  EndFunction
4.4
( ) name
id name
id
<FunctionStructure> name
id
power
time
conf_cost
<EndFunctionStructure>
5
KressArray®®  MorphSyst”
KressArray
2
RAM1 —
[ —RAM3
RAM2—
2 KressArray
MorphSys
DMA
5 MorphSys
4x4
MorphSys 3
PN TinyRISC_’
1 RC Array
Main Frame
Memory Buffer
Context
Memory
3 MorphSys
KressArray ~ MorphSys
KressArray
<TopStructure> KressArray
<Block>

blockl = 1; block2 = 2;

block3 =3; block4 =4;

<EndBlock>

<Bconnection>

B 12=2;B13=2;B14=2;
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<EndBconnection>
<Hlconnection>
c_b=0;h_b=0
<EndHlconnection>
<EndTopStructure>
<BlockStructure>block2
type = localm; id = 2;
<Localmemory>

Im_s =512; Ima_w = 2;
glm_w =2;
<EndLocalmemory>
<EndBlockStructure>
<BlockStructure>blockl
type = rc; id = 1; conf_m = single;
<Aspect>

size_x =4;size_y = 4;
<EndAspect>
<RouteArc>

nn_n=1;h n=1;
h1=2;cn=1c =2
<EndRouteArc>
<Element>

elel =1;

<EndElement>
<EndBlockStructure>
<ElementStructure>elel

id=1;reg_s=0;

area = 1902; widt = 16;
<Function>

add = 1;

<EndFunction>

<EndElementStructure>

<FunctionStructure>add

id = 1; power = 7.43;

time = 8.21; conf_cost = 32;

<EndFunctionStructure>
KressArray

MorphSys

MorphSys
<TopStructure> MorphSys
<Block>
blockl = 1; block2 = 2; block3 = 3;
<EndBlock>
<Bconnection>
B 1 2=128;B_1_3=32;
<EndBconnection>
<Hlconnection>
¢ _b=2;h_b=2;
<EndHlconnection>
<EndTopStructure>
<BlocksStructure> blockl
type =rc; id = 1,
conf_m = broadcast;
<Aspect>
Size_x =4; size_y = 4;
<Endaspect>
<RouteArc>



nn_n=1hn=1;
h1=3;cn=1c 1=3;
<EndRouteArc>
<Element>

elel =1,

<EndElement>
<EndBlockStructure>
<BlockStructure>block2
type = localm; id = 2;
<Localmemory>

Im_s = 256; Ima_w = 16;
glm_w=2;
<EndLocalmemory>
<EndBlockStructure>
<BlockStructure> block3
type = contextm; id = 3;
<Contextmemory>

Im_s = 16; Ima_w = 16;
glm_w=2;
<EndContextmemory>
<EndBlockStructure>
<ElementStructure> elel

id=1;reg_s=8;

area = 6059; widt = 16;
<Function>

add = 1;

<EndFunction>
<EndElementStructure>
<FunctionStructure> add
id = 1; power = 26.3;

time = 13.7; conf_cost = 32;

<EndFunctionStructure>
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