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Abstract In RT-Datapath synthesis, we sometime encounter a problem to find a control step assignment of con-
trol signals (schedule) for a given input instance which consists of DFG, resource binding and execution order of
operations assigned to a same resource and delay information. This paper discusses the condition for an input in-
stance (DFG, resource binding, execution order of operations, and delay value) to have a feasible solution (a control
step assignment). Recently, it has been reported that skew control as well as control step assignment contributes
to improving the performance of a datapath. Regarding the importance of skew control, we especially focus on
simultaneous skew and control step assignment problem. One of our contributions of this paper is to show the
NP-completeness of the decision problem whether an input instance has a feasible solution or not. The second
contribution is a new condition for the input instance to have a feasible skew and control step assignments and a
heuristic algorithm for simultaneous optimization of skew and control step assignments based on this condition.
Key words High-level synthesis, skew scheduling, control scheduling
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(ters+DJI_, +8) mod clk b L < i (terr—d3i_, +h) mod clk
LTBOMRE.

EE 3 OIEHA(13) &V, EHAX2—#IT 5 7IESFA 7
NWlpnt &, FEDZ7 vy AR L TR Pa—n RO
AFa—HYYTERODBILNTES. BEFETIX, 20
EIRARE D a— VIR THEIAF2—FIVYTE2525 G- £
DORFART 2L L, TOBE G, DI YT 4 HANRR
EEhBBEEANBI RN LREZHRTS. HOBREHS
=B, FHIZOVWTT OL LTRAVWLREZ LB3HINE
POBREREL, —ET »OBRYBRIGNEZBIIFECMZSZ
LEREIETE. R, B (ve) E TIRMAB I LR TEBNE
+ D&, v D u~NDORABRT THEELRNWI L THS.
T 12H (u,0) BMATARZHRT BT, (w,v) €T L23K
(w,v) # T HLRVBRE, (u,v) ZRATHIZIV. BRTS
FRIEIX Fig9 Ok H il 3.

Stepl. EHAX2—HK ST 7 nbAFa— 7 2R, /0y
7 B clk' = [3|M|Dmas/clk] clk 23 LTRAY Pa— 1l
Y5750 Ry Va—Ng ERDB. 2TD L, € Ciexl
0(c3,) = [3|M|Dmaz/clk] o'(c3)+ 7' (m)/clk| E12B R PVa—
Vo ERDB.

Step2. G- Rt G, RT3,

Step3. Gr IZBWT, V, HOEER~DREENRARERD, Zh#
52 B88KT 2R LT5.

Stepd. T ICHIETSE 7 2R, Go b g 2RDB. Zhizxist
arvhu—AVRTyTHECS ¢T5. £ G, IZBVWT, CS %
WETBZIVTFAHINRRE P LT 5.

Step5. & (u,v) € P KA LT, T I (u,v) EMEIEK T(y,v)
EENDRDIE, RIET D 7(u,0) RO, CS(u,v) ZHET .
Step6. Step5. BT, Ty R—o2bikhiant &, EBbhi
BAND CSyppy B CS EDKREVEE, TIHIET2 7 R0 2
ALTHRTT 5. ThSoR, B/ho CS(u,,,) ¥525% Tu,v) T
L LT Stepd. ~.

Fig. 9 5t RAARE

6. £ & &

BEHY T, RAQERF, BIERE, 7oy /RENELDL
NEPBRCAFa—L A Pa— iR BEEICOVTHRN
L, ZOMBEICENEET 20 ENOHEREIL NP B2 TH
BIEERLE. £, COLIRBE 7uy 7 BEICHL
THRY Va—LAAETHHOOMELSEMEETRL, Th

EFRAVWERROMELRE L. BE+LRERERECHT
5+a&HTHY, HRPLAMONTWRIDO+5r 5l & i
BLLTRY Va— VAR EREERETII LR TES.

SHOBEL LT, REFHEOFHELZERICE - THET
BZL, EE3EFWHLT LI RERTILT, REQIRF, BE
R AR T 2MERHITONS.
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