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A Floorplan-Driven High-Level Synthesis Method
Based on Operation Chainings Enumeration-and-Selection

KOTARO TERADAY®  MASAO YANAGISAWA! Tocawa Nozomu?

Abstract: In deep-submicron era, interconnection delays are not negligible even in high-level synthesis, and
RDR (Regular-Distributed-Register) architecture has been proposed to cope with this problem. In this pa-
per, we propose a high-level synthesis algorithm based on enumeration-and-selection of operation chainings.
Our algorithm enumerates operation chaining candidates before performing scheduling and binding. We find
out optimal ones for RDR architectures while scheduling to minimize latency. Experimental results show

that our algorithm reduces the latency by up to 23.5% compared to the conventional algorithm.
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4. FHEHERER

BRERFELY CH+EB LMW TEER lcE®E L. 3
PR ERBEEE X, OS 2% CentOS 5.10, CPU 7 Intel Xeon
CPU E7-4870 2.4 GHz x 40, A& VA2 330 GB Th
L. MBRF~v—I T TV r—rar L LT, ARF (J —
F¥:28), EWF (/ — F¥:34), EWF3 (/ — F¥:102)
ZHWEZ. 7oy s EAMIE34ns &5 %2 HELIT 16
bit & T, 7mﬁxw~wi$MRC%mn&¢é A

X 90pum x 0um T, BEOFEI A R % C = 2, EHELE
255 Cq 1% [6] 1256V 250um T 1ns B 5 LRETSH. &
BICHWHEROERE 2 A N EBERR 2% 2 127RT.
TEBEZREIE X Synopsys Design Compiler 2 HWTHEH
NTETHD. AV 2=y MIFUF T AEY & O
FBARA—PMEEELEMEIZTOO LTS, A€V 2=y MIWT
N1 2O 1 HOAREET 5.

BRRFEOHIMN A RT 2O T O 4 FiEx T 5.

*2 34 ns IREZFEITLCRILAT v FIC 1 SBOBICT—4 %
A CE AR/ D 7 ay 7 A#HTHD (0.1 ns HAL).

21



DAY VHRT T A DAS2015
Design Automation Symposium 2015/8/26
R 1 GIEHIRE A
. . T.i. Control Latency . CPU Time
App. #nodes  #islands FUs Algorithm [ns] steps [ns] #Regs | #chainings [sec]
MCAS [2] 17 57.8 (1.00) 13 - 0.35
Add x6, 8] 15 51.0 (0.88) 14 10 0.35
EWF 34 2x4 Mul x5 | [7] (K =2) 3.4 13 44.2 (0.76) 13 14 0.40
Ours 13 44.2 (0.76) 12 7 0.65
MCAS [2] 49 166.6 (1.00) 17 - 3.66
Add x6, 8] 45 153.0 (0.92) 18 32 3.59
EWEF3 102 2x4 Mul x5 | [7] (K =2) 3.4 39 132.6 (0.80) 19 43 3.60
Ours 36 122.4 (0.73) 17 24 5.46
MCAS [2] 11 37.4 (1.00) 10 - 0.28
Add x4, 8] 10 34.0 (0.91) 10 4 0.39
ARF 8 23 Mul x4 | [7] (K =1) 3.4 10 34.0 (0.91) 10 4 0.28
Ours 9 30.6 (0.82) 8 8 0.75

® 2 HESHOMEE =T A b LEBIE [6).

THE g EAE2 A N FRAE [ns]
TN 1 1.44
el 2 2.82
AEY 2=y b - 2.82
LY RAH - 0.23

BERFEL RDRT7—F T 7 F v 2@ b LI-EAEF =
A =2 TR VARV B AR TFE (MCAS) [2)

PERFE2 RDRT7—FT 27 F v 24 e LT 2 HER
DEFETF = A =2 7 % FBT D EMARTE (8]

WRTE I RRAESLEEOHERTF = = 72 H0
7o LA R TE (7]

BETIE ARTREL-SMNERTIE.

BEE2x2153x3FETEL, MESLEREROK
BRI TCEKR L. X TF~v—0 T TV r—a
T 2 RBERER LITRT. [T ETF=A =0 TR
BREAT v THIBR K 25250, TOEEZT7LIY XL
O T. ‘#Regs’ & ‘#chainings” TRIMIZZNZEN
VUARBEERINTZER T oA = T HEFRT. CPU
BRI ST A T V= U R ADN, FRERARR A S F 72 VE
G (TaTTT e R a— )T e N T 4 )
DEITHRMTH 5.

ERULIZERF~—0 T TV r—> g AR LTRE
FIETBEFREL R L LA TV REI L. EWF
DEERAT[2] LKL TLAT % 23.5%HI L 7.
EWF & ARF CTIXIERFEIIGFEFE LB L TL YR
FEEA LT, BEFOHET =4 =0 7 2 Hnie@hi s
TS [7,8] &L TE L OB AR T D 72 D EITHE
RIZE4 572, ARFDLEXRBERT27ETHA.

5. HHYIZ

AR T 7 2% OF% « BPUESONCHEFE T =
A=V T HERTARDR T —FT 7 F v &t Liz7
07 77 RAEM AR TEEZRE L. RETEE TR
T URER, VARNAT Y 2a—=0 07« XL UF 4
I FEATHHZ CPL 2RI L7232 « BIRT7 LU X b %
WL AT UV ERMESER2WE I REE I I RAZ ) T
WCHEASWTHERETF = A =2 72 FBT4 5. FHEEFERICE
D, BEFEIHET = =0 72O RWIERFE,
BF A= 7 %HAWERDR 7—%7 7 Fyraxtidl L
AL L TCLA T oo B IOV Y 2 2 HiA bl
THFETHDLZ E2MEB L. HEF=A =2 72N
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TRVERTIE L I LT LA 7 > Uik 23.5 Bl L 7=.
AR TRE LA T v — LA P B ARE D T

PERREHE AT LT, HERBIEDOAFHIHE SO TERH
DEAF = A = 7 &3 L35G, BRREBZED YD X A
T =D N T DK BT T D RRBELA R T D
AA I THRINEE L 2D Z N TREND. Thigkst
EEE LUIZEMNARTFE~OURBITSHOMETHS.
HEE AWFEO—EIE NEDO 2L 5.
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