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Abstract: In order to solve the problem of low mapping performance and long compilation time of cipher
algorithms on Coarse-grained Reconfigurable Cipher Logic Arrays (CRCLA), a description of cryptographic
algorithms and hardware resources is proposed, which can display the occupancy of each resource more
intuitively during the mapping process. Then by analyzing the inherent relationship between the cryptographic
algorithm operation characteristics and the coarse-grained reconfigurable cipher logic array hardware structure,
with the goal of reducing the critical path delay, an Edge - centric Cipher Logical array Mapping (ECLMap)
algorithm is proposed. Using edge mappings to guide the mapping of nodes, combined with relevant mapping
strategy, the backtracking mechanism is introduced to improve the success rate of mapping. Compared with
other common mapping algorithms, the results show that the algorithm proposed in this paper has the best
mapping performance, with an average increase of about 20% in the algorithm energy efficiency and about 25%
in the compilation time. The high-efficiency mapping of the algorithm is realized.
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2) Map~TInitialize MP(); // ¥I4A ket
3
4

repeat
Voot =—Choose_Root_ Node(V); ///CEHT f 1L
SE<Sort Edge(Vi); //fAEMZED
PE,got<Map_Root(Vioet); //HRUATT SUTHLSS
for each edge e in SE do
Ry~Search _Road(e); //B1EHE %
M<Choose_Road by Affinity(R ,,PE); /3B %k
P AR R
10) R j;~Choose_Min_Road(R,,PE); //i&FH/NIIEE

(
(
(
(5
(6
(7
(
(

8
9

NN 2N N R S RN RNt N

if M70 then
Road < M(0);
Vyr—Get_Destination(Road,); //B§1E2%% SRR A3
114 Bl St

)
11)
)
)

) Upadate _mapping(Roady;, Vj;, Map);
) FT<Updata FT(V,,FT,M,M(0)); //[BI#1% I
) else
) Rpx<Edge To Backtrack(e,FT); //MAzsMsk4T A
) end if
) if Rgxk==NULL then
)  break;
21) else
)
)
)
)
)
)

22 Modify FT(Rgk, FT); / /&84 ml 3%

23 Delete MP(Rp,Map); //MH M5 2 W i 5 4%
24) end if

25) end for
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N T EMLE], AFASREAE R — D WL RO, mT
DU Al [ RIR R 2 20, kA ER
FHATEW, — e R LR 7B R, 2
T B IR

NI UEECLMap B 1 im0tk s 0 50925 1) 2 3
i (] 3 AT 7K, R E5SAM SPKMP)
EPIMap”/f12-Step A COMIEE J1Ff 38 F (1) i i 592
BEAT T XEEE, A RIETHTIR . WE R AT LUE H,
ASCHEH M ECLMap Sy 2 A Sk AR i i 5
CRCLA [WRE 45 14 2 (A1 R 2% B R AT T 780 1
&, IRV I B RS Sk B R B AT TS



1594 m F 5 B B % 43 %
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8100 =
R 4% 1.50
g 50 | 2 1.00
= 0 S P R P R P R #0.50
AES DES A5-1 7UC SM3 '
FATE = AES  DES  A51  ZUC  SM3
e mm B3 4 GRS
o SPKM @ EPIMap 02-StepACOB SA 84
K 6 ECLMapfikm it sl 3 254 L
8 CRCLA %l Sy i it B 3500t bl 3R
2 2000 ) . i . o
= 0 T 4920%, %R NECLMap ik i 55
= 1000 SRR EE O, T REE 55 A2 S5 R0 SRV 1 e BE R
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E 500 B .
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AES DES A5-1 ZUC SM3
BT AFS
OSPKM mEPIMap O2-StepACO OSA O AL

Pl 7 CROLA %A% S WS 4 R B E) %of bl 45 51

R teAl, RIAE 4 R IA]_E AR T HAh S
EH—E S, SFEED T 4125%.

PO A LU= A R W SRS I N 0[P R i
CRCLAREF 55 4 s B e e Th#e. Rk, £
ARSI T F R FEIEE TR TR ERS
B, fECRCLAf BV & FRTHLU S, 2
T3 AR T U E A R SRS R AR S Y
ECLMap5i% T RISt e & 1.2 VIAERE T
PIThFELE RS, S — P E MM B IR T JLFh 2
TS SRR AE AN [F) R W S B509 S B RE . A IEIS T
PUE Y, FEgm iRt O T HASE IR, ECLMap
FVEAE G RE R L R R LL oA SRk s, PR

& 2 NEIRRGIE LT BB R B AR ST 14 B8 (Mbps)

FiEE: SPKM  EPIMap  2-StepACO  SA A
AES 410 420 446 440 450
DES 247 225 219 256 269
A5-1 115 110 112 120 128
ZUC 160 156 150 168 175
SM3 228 217 219 235 256

* 3 TEIRSEATHRBE LRSI IFE(mW)

WHRDEYE HE(V) SPKM EPIMap 2-StepACO SA A

AES 1.2 273 280 265 260 250
DES 1.2 256 267 252 248 241
A5-1 1.2 278 286 272 266 245
ZUC 1.2 285 291 280 273 258
SM3 1.2 293 296 283 275 264
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