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Abstract

Network on Chip (NoC) is a new paradigm to make
the interconnections inside a System on Chip (SoC). By the
developments achieved in integrated circuits (IC) manufacturing
there have been attempts to design vast amounts of network on
the chips in order to achieve more efficient and optimized chips.
A better routing algorithm can enhance the performance of NoC.
Every NoC should satisfy some performance requirements like low

latency, high throughput and low network power.

This article compares the performance of the various routing
algorithms in NoC, where chosen deterministic routing algorithm, The
XY routing algorithm was chosen due to its wide use and ease of
implementation, and partial adaptive algorithms such as those based
on turn model (Negative First, West First, North Last), In addition to
adaptive routing algorithms like OE, DyAD and DyXY. all of these

routing algorithms had deadlock—free ability.
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Adlally daugiall c¥saall i OF, DyAD (pm st () ¥ are oplin Laiy
e clelasyl AV chladl 8 OF duahylss dae Josd DYAD daejlsa oY ellyy

edee el s Alaia¥) (e Jarae 3 DYAD s )l mualy Gt
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Jal e Ugeall sl docally &jlae A<l QY A8l Dlgind oo (15) J<a
S oS Al Q) @l oDl o XY, OE, DYAD amsill il
Bl a8 D 5 . lgte Aausgially Aganll o Al aill 8 dalss OF du0))lsal
Sls Ageall Lniiid) duall yic DYAD , XY 4l ise)lsad ully A<kl
dsse Dleia¥) elds pa o XY daahlod A S ISh Dlgia) alay daill 038 52l
& daaliall Lo lsadl layloa¥ HUY) ey e I Lg3sS DYAD angill daa))lea 8
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I g e OF amsill Gaj s ied mpcag el clpanl] dugial) dunill iy
el & )l dagy sl Jily LSl IS8 deall ais e dens LaS XY
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50%
% OF LOAD

XY OE = DyAD

Aganll Aygiall ducly dylae aluiy) Jana :(16) J<al

S XY daa) i Jaall dejug dlalin 2lgu A<N s JSI i) LgDlna el
Al c¥peall 3 OF 4ua) )i daal) Aullad g duaiiiial) cgenl)
Pl dad 68y  lanal) ey dame (Ao ali) Jane Lous 8 3(P) 60 (ubika
ity oY1l daeyleall LY

P = Performance Metrics (Per channel basis) = Average

Throughput/Average Latency.................... (3)

daf ca (XY,OE,DYAD) ciluaj lsil Laliy) Jana 5 mlaiud) oo b (2) Jsad
50% ZJJ-AA :\.wu

A gll diay)led Average Throughput Average Latency
XY 8.198 13.5859
OE 9.2098 12.3141
DYAD 10.5469 11.9326
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tob LS (P) dad les ki (2) dsaad) 3 L) bl DA g

XY Routing (50% Load) P = (8.198/13.5859) = 0.6034
OE Routing (50% Load) P (9.2098/12.3141) = 0.7479
DyAD Routing (50% Load) P (10.5469/11.9326) = 0.8836
dali (e Ban @l ael OE5 XY amsill Juejjld om el ol ans Julls
hyyd e by A0l el Jia¥) Planal) o o LS Llamaly sy
NPT INENIN

e ) Ll e Sl sda b lgle Ulas ) bl A3k L
plasiuly BSlaall i Gus OE 5 XY gl il lod cangind (allg «[13] Jaall
& (1)dsadl 3 Ld) 5 lgaladial Ll Y @l Gt Jal g0 NIRGAM
((17) J<all Gad) Lsaad) 5ab Ga) Jae dal 0o Ofiseplsall ol (b
Oo ((19) JSill Gindll) Lals) Jaes 5 ((18) JSill dll) dlgica) delann)
(15)0alc(17)JSall ae (14)JSaN Aijlae DA ey lgeall duw chas Jal
lde Ulias Al ciliaiall 8 adll (ol sl L (17) 5 (16)JSall Laadly ((18)as
cpag el el (B lgpase @ (Al aally Ly B

Overall Average
Latency [elk
cyclefpacket) 154

Oxy
HoE

10 30 50 70 90 100

% of Load
(b Aganll Ligtall dpaaitly A5l LB JS) dulaia) ca) Jara 1(17)JSl
J13] Jand)
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141
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10+
Total Network 81
Power (mW) gt————o Oxy
4 B oE
2-
0
10 30 50 70 90 100
% of Load
Jandl Al ganll A ghal) dpeuilly 43\0e ASutll 1) ALY} Agiaad :(18) IS
[13]
301
251
Overall Average
Latency =13 20+
cycle/packet) i
15 DXy
101 BOE
5-
D-

10 30 50 70 90 100

% of Load

131 Aganll Agial) Lowilly 43jlie A liy) Jara :(19) JSil

:(XY,OE,WF,NL,NF,DyXY ) daagill <l elaf Jalas -8
ALYl ASially saaaall dmgll Gy s Calida el (LS Cages avdll 138 b
o385 .(deadlock) (e Wasld B lguams ae pdn Jlly S ddja Sl lsall
Turn ) OE 4wl 5 (a deterministic DOR routing) XY & clw))lsall
West First, North Last, Negative First((model based adaptive routing
minimal ) DyXY 4w),lsa 5 ¢(Turn model based partially adaptive routing)
il &jlaay NIRGAM maliy o lgalSlaas asiiw laess .(adaptive routing

Alganl) dus yun PDUa elld,
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BlSlaall A ail) Ciludanal) 8-1
Glaplsd Gn Akl slSlaall oda & Badieddl Gliolll s 5 (3) Jeasdl B
5Ly ae Jadl il elacy dusgyaall ASual) alaad 50l 5 . Lol anitiy dalid) agagill
Agilae 20 Al il leadl aae
Cliaild olal andi lgud ol Al BlSlaall cfiasls 1(3) Jsaadl
. XY,OE,WF,NL,NF,DYXY

4x4 mesh
(topology) A<uill Liaglgish
CBR(Constant Bit Rate ) 32 Gbps (traffic generator) 4.S,all Al
FIFO is 32
(@badl axe) Jaall slE A& chadl sec
(Buffer depth of input channel)
4 400l slall 8 ducal pdY) culgidl) axe
(Number of virtual channels per
physical channel)
3 um (Link length ) Al Jsk
20 bytes
- (Packet size ) da),ll aas
2 clock cycles (flit interval) flith ¢y el Jalil
1 GHz (Clock frequency)icLull 2353
800 clock cycles (Warm-up time) Zugdl ()
50000 clock cycles (Simulation time) slSladl (s

Aogiall Aganll dous ail g slSIaal) a1y
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XY 3 day el Gy € ISa il ol Ageal) Gaus 8y pay Duals <Y
apnsll da) sa (528 Aacgiall cNseal) & WF 5 NF 5 OF Lot il SY1 gl
SSY) a8V (< DYXY duajilsa (b LS Alaial) ey daees Luws Bl NL
augiall c¥seall (B laplsall b o (BeSY) 0e)) Bl Cus e Lllad
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43S bl (38 Al gand) Gl ey A jlBa ALY Jana
RANDOM UNIFORM
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z\ggid\ doudl) @)paty Adjlae daalisy) Jasal g.al..,ul\ Jalad ol :(21) Jéd
A gaall

& Al Dlgind Jae 058 dabdidl Ageall s deg 4 (22) J<all g
ok o adian g3 DYXY doai s agali oY) s WF 5 OF asagill cilaa)jloa
A sie 8 alaaiV) Al i
A8 o bad (38 Al gaad) G ads A jla ASLAL A0SY) A3
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5 i dlalus s 2l Dlgan) & Jie¥) L NLXY e lsa cilS Ly
Logd dangill H)E (3aaas
Sl ledd LaliY) Jaray Slalal) Ga) Jana ad (4) Jsaad
50% &gas & Jal o (XY,0E,DYXY.WF.NL.NF)

daaagil) dua) e Average Throughput | Average Latency
XY 5.90696 66.4783
WF 7.311 68.5387
NL 7.9612 67.7663
NF 7.521 69.0121
OE 9.336 73.661
DyXY 10.186 67.2065

Bl (e 33 lll ailial) e Talaie) dusg yaall cilaay lsall (P) elaY) ubiie Calusny
rand (4) Jsandl 8 sl

P = Performance Metrics (Per channel basis) = Average
Throughput/Average Latency................. 4)

For XY Routing (50% Load) P = (5.90696 / 66.4783) = 0.0885
For West First Routing (50% Load) P= (7.311 / 68.5387) = 0.1066
For North Last Routing (50% Load) P= (7.9612/67.7663) = 0.1174

For Negative First Routing (50% Load) P= (7.521 / 69.0121) =

0.1089
For OE Routing (50% Load) P = (9.336 / 73.661) = 0.1267
For DyXY Routing (50% Load) P = (10.186 / 67.2065) = 0.1515

Gl LS g gl Ao o) Ll (e DyXY daaall dsagil) du)lsd (3o Jaadls
(NL 5 OF 8 L&) daalsad) ddlad sy LS S5l Caall ds 0
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rdoliial) clalyBy) g daldl) -9

(DYAD (OE XY e saS apmsill ciluadplsn cra aad) Lubyay Liad Allaall 020 b
gl culS g A<dal) sl .DyXY « Negative Firstc North Last (West first
Ugesll Ll Loaal) s oL ilua)yleal) s3a olaf &jlaey L LS .Deadlock
G A dalally dalaYly LlaiaY) e ASA) clabl o il LlaaY
il dae) g XY asmngill duehyled (o gadl) 523l LidaaY SLaall (e JoY) sl
O 1Y) aa lgde Ulias il 3l Uldasy @llyy DyAD 4 )il Bla (e OF
Gl 138 IS 5 OF XY 4 &3jlae 02 dignins DYAD & a3sall eliy 4S5 e
Nied L axdiall laasy Al elY) lillie 5 AKal 5 Jaall Jag i 5 Sgasall Cilaa¥L
0sSis OE JIS o€ dall oDlgind o) Giluahylsd aladin gy Y ALl cseal)
s 05 gl (ks e Ll Jashal Loy Lt Aeulidl o XY 1) e
gl s Lavie a8l oDl Jib ddle daly) gasil Y 0 DyAD
cam s sn OF jlas ddall CallSs iy alaY) Zali (e 2 ol (e Jyanl
Shaplsall b Ao DYXY dua))lsa G Lang sSaall o (G ausdll DA 5
Gl lsd 4 Wahaka ge North Last du))lsd Cjady (Alseall o Calide 2y
leadlis calS (dilall eDigind Liad 5 Gaali) 5 Llasal) () dali e S Adia
Als Ajaad dalay Sl L3sS 2l Cus e ga Sl 5 280 4551 QA Janally
laplss o e 25 5 Jede oY as JLa 068 8 Julb 5 el A
AN s e il lsall can i liSay d8UAY $Dlgiad Gua (e 2 ciSal ALKl apagil)
: SIS Q)

Deterministic routing > Partial Adaptive routing > Adaptive
routing.

nglgrshal) 3 UKl & Cliaypleall oY) dilaty &3lal) ehals liad Candll 138 b
Aakiine e Gld gl 5 Dlweylsal) s Gaad e W AN ULy L dakiia)
I b LS i) gelgil amgill ey o mas vie oY) Gentl Labhadle DA (1
gt e Gl leall elal g Algeall @il 5 A<l s dulp e oy DyAD
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