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Development of a Systolic Array Design System(SADS)

Kee-Young Yoo - Sung-Woo Lee ™' - Dong-Ki Park " - Yoon Ho Kim ™'

ABSTRACT

This paper presents a systolic array design method which derives 1 or 2 dimensional optimal planar systolic
arrays from a given # dimensional problem fepresented as a regular recurrence equation and its implementation
called a systolic array design system(SADS). The SADS parscs a regular recurrence equation and pets the infor-
mation such as problem space, data dependence vectors, and initial data positions. Systolic arrays are automati-
cally derived by the space-time transformation from the information to be obtained in the parsing phase. The
SADS allows us to verify the parallel execution of the derived systolic array through the graphical interface.
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out_portlpe]l = work_reg(pel
End
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e — lei

> ] 3l
I -——'—'-——){ by ¢ > la
B N .

T ]

(O 8) AlI~EE| oldo]o] PE LHP=E
(Fig. 8) The intemal structure of PE of systolic arays
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g ¥ 942 A9y G wde) Q71
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<o B A 442 ANE A2 B 5 Qg
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AAHAEAE 4A A3 4 9o
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G71M s FollA AFA o 29] Ix3 ABT4 0]
FHEE HH A2EY oldo]|E AX2d SADS=
AAF A& BEl o 33 Po] FolA FHEIFA
9 AYgd g FY 3 EAFTD, ASTE Y, g
Z715ke AXNFLE FE53 o AAF YL s
ot Ao g F7-A WL FgFT A4

¥ sbed FH AT g FolA o 19 99
ZE F-AREFE AdYste WiaE a4

AHERZE T R ARS8 A

No, PEg : 19 {x)
Delags 3 2 [QN-T0

¥ €l Al Bt

(32! 9) B2t § MZHES sl
(Fig. 9) Selection window for space and time functions

Weh, 79 95k o) AR BAES [] | g

St Az T=[11 1] dgeictd 448 A=
EY of#lole 19 103 ok ¥F 4o dgHE
dZPAE (1, 117919, ¥5 B [0, 117, A% C&
[1, 0]7 o]}

28 107 112 A5HA F N2he] 32 BT
oo @S oz AN PEE od o0 g AdS
FHGE A& BAFI oM AR NDE §4
& & T & 4 Atk o vt} o] ol 7} £
¥ ¥ 2 9= A& &4 PES 831 1 PE7}
7He A EE HAF7 T st}

A ofgolg] Al EH el Frid a9 129 2
ol i C9 o] AY2E AHFE 2 g4
7t AdHAY FF & g4 gt Bk 4B
2 Udd 2342 BAHE 2N 4A ANsd F

Syatalle Noray Duelgu Systam:ws s

T - W

(32 10) AAE2] ofdo]2| S AR (ATZE A8-2)
(Fig. 10) Execution step of the systolic array(time step 4)

Symtolic Azimy Design Syetem’ ¢ 7URET Lo gy
TTiom - dwp % = '"'pi

(33 1) A|2E32] ofglo]e] 8P (A2t A5 5)
(Fig- 11) Execution step of the systolic array(time step 5)
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{Fig- 12) Verification window of execution results
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