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Abstract

This paper proposes a new set of instructions to improve the packet processing capacity of a network processor. The
proposed set of instructions is able to achieve more cfficient packet processing by accelerating integration of packet
headers. Furthermore, a hardware configuration dedicated to processing overlay instructions was designed to reduce
additional hardware cost. For this purpose, the basic architecture for the network processor was designed using LISA and
the overlay block was optimized based on the barrel shifter. The block was synthesized to compare the area and the
operation delay, and allocated to a C-level macro function using the compiler known function (CKF). The improvement in
performance was confirmed by comparing the execution cycle and the execution time of an application program.
Experiments were conducted using the processor designer and the compiler designer from Coware. The result of synthesis
with the TSMC (0.25 um) from Synopsys indicated a reduction in operation delay by 20.7% and an improvement in
performance of 30.8% with the proposed set of instructions for the entire execution cycle.
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Fig. 1. Structure of the packet structure.
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Fig. 3. Bit stream operation for the network.
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overlay : OPcode rd rsl rs2 rs3 rs4 func

g1l : 111110 rd rsl,2,3,4 000000

srl : 111110 rd rsl,2,3,4 popool

sra : 111110 rd rsl,2,3,4 000011

rol : 111110 rd rsl,2,3,4 000100

ror : 111110 rd rsl,2,3,4 000100

oll : 111110 rd «rsl,2,3,4 goLoocC

olr : 111110 rd rsl,2,3,4 001001
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Fig. 5 Stucture of the accelerator for Overlay.
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Table 2. Bit stream operation for the network.

71Z 22 gx MEYaE T2 AN
HHo] AtelE F 4 2
AA AbelE 1246 862
2 A 1419692 ns 7872.64 ns

WA A AR AbelF 9 FF AZHE H @I A
o] oJEA A & F gKo] CKF AE&Al C
ghdo Ao e Alo]lz ZARY oz} oJAEY

oMol Ax ¥Hol & #4aAD 4 o ol o

Al e e g 2 293 SEE F9 AvldYg

&9 g7t
Folzl ojZeAME AN FAAZ A

¥ 29} o] HE 2EY AiE HE vlaa, AZE,

ol 7 5 4 ApelEe] AQHYE o] viAazAgt

ugo] 2 AlolER E3on, WA Ha Apo]ZeA

1246 8202 308% UAadt ATHAS

[

of Fgd ud, WENZE A% A7 A2 A
overaly %%101% B HlE 2EY g ) 712
4, ovlzlolZ 448 43 5
A4 A A A3 A}OIaoﬂf‘i 22t 20.7%5+ 308%
H2AA MEYS 848 4Ee B & oo,

VI. 2 &

2 eidMe JEYA &7 A7 dis 7H5
8t7] 913 ASIPS 74 o] HAodM BlE AE
H d8s 75 Sl BHe AEE AdsHL
o, o]& 9% 7157 BES AASH. o] 7ME571E
barrel A|ZEE 7|Wkoz HAH3 stglod, we I3

Aelg Hal AZE, nt2aa, A7 S BES A
HESZ ofZgAe]dE ¥z & AP A
EdojHo A 64usecd] A% FFE FAsAh 7IF
Z2 MM E CoWarerl?] Processor Designerg ©]-&3}
o] Z+ 29 RTL Z=E
A3}t o]& Synopsys®] Design CompilerE o]-&3}
o] TSMC 0.25um 332 gAs d3 Aotsl= o
Holg 718 A9, 3 AQATS ¢ 207% FAs)
Atk T AAAZEe] FHAe] wEl HEZ HH A
Ao A8 Alo]F i 308% #HasHth BA F
2 A AR 7 Lo o] ofef 22 JfHE ZHztol A A
AE AZE BEES 3t dA2EHE o83t T8

2 AABLL overlay 25 J



58 HELI B2l M2HE 9B &8

gataA A getr] dEeltt o2 B W, & =&
oA dAG ASIPL T3] VEHA FA & M4

I E g Qo 72 g5 ddgFoof & E
LE! Eﬂ*E “"iMW % =59 7HE7)9 ASdEE
E

[1] Haiyong Xie, Li Zhao and Laxmi Bhuyan,
“Architectural Analysis and Instruction-set
Optimization for Design of Network Protocol
Processors.”, ACM, October 2003.

[2] Matthias Grunewald and 8 person, “Network
Application Driven Instruction Set Extention
for Embeded Processing Clusters.”, in
Proceedings of PARELEC, September 2004.

[3] Bengu Li and Rajiv Gupta, “Bit Section
Instruction Set Extention of ARM Processor
Accelator Using Reconfiguration Logic.”,
ACM, October, 2002.

X KA

- ' 0o E(HIY)

2001 <QlstdiEa A7l AR}
& AL E4.

2001 d ~ & A A3 H= DMF
AdAT4.

2007 A~ @A AAhen

AN AAZ 8 A,

<FHAEOF : wolARZERAAN, YEHIEZE
AlA, SOC>
ol M s5|(43)4)
19843 AEdEgw dx-3 83}
A £4.
1990 ZEwistal M =-F st
AL &4

1984~ @A FFAAFA
SEXIELERS L
A7

cHESARA B, JEUHNQOS>

(1007)

HE AEZ HAHO ME

o
2
e
o

[4] Gokhan Memik, Seda Ogrenci Memik and
William HMangione-Smith, “Design and
Analysis of a Layer Seven Network Processor
Accelator using Reconfigurable Logic.” in
IEEE Symposium, 2002.

[6] J.Wagner and R. Leupers, “C Compiler Design
for a Network Processor.”, in IEEE
Transctions on Computer-Aided Design,
November 2001.

[6] Tilman Wolf, “Design of a Instruction set for
Modular Network Processor.”, IBM Research
Report, 27 October 2000.

[7]1 Network Test Bench, EEMBC Inc. [Online].
Available: http://www.eembc.com

[8] Lal George and Mathias Blume, “Taming the
IXP Network Processor”, ACM 2003.

[9] Woo-Kyeong Jeong and Yong-Surk Lee, “A
Universal Shifter with Packed Data Formats”,
AEU 2003.

7
ol 8 4(334)
19739 AT S A7)
AL E4.

1977'3 Univesity of Michi-gan,
Ann Arbor AA} 4.
19811 University of Michi-gan,
Ann Arbor B4} £4.
1993+d ~ ?ﬂx}] AN w AZARFEH wpy
<FHAEOF  vlolazZRAN, YEHIAZE
AA, 33 ET2AM, SOC>




