AU a0 Eea e e 2022 sle 18 a3l 44 aaal)l Cad) daals Aae

Sla sleall SaSW adlpdadl SlG w181 Joaamn
oladcimly sgan0ll gago2ll do3all jaye

bl a0 T e .a
cusdfgally Y] Al Lidit acid
Gl dnalay — il gty ASilal) duntigl) 4308

Gl padle

O A e LDl AlSa gl ppagi el (upa€s 3 Jens

o ) A A b L liall Lyl (TSV) dwlSill (e saliia) DA
LD 4 gt Ally il Qa5 48 e miie o5 «(3D-NOC) 43l )
Gl e lsiall e 3phall padiy Ayl A8ESN 30 (e A8 o dakiiial)
S ALl TSV amy 46l ddgins elal o € IS5 5 Lae cBadaiae
oSl (sl o Ciligaa dag (@I pay Al dalg ) Al g
Uil aye 05S e Wlle M Aul )l Jadg ) (e Jsmie d3e L) (laal
Plaill Zalasl) (3o IS Lae ¢AY) Lyl e sl 2l cBlall gaaydl)
S g el Aa 2355 (A A Al Auay i uadl 13a andy aleshy
b 4 Lnllae s )l Jagly) 8 asasall anyall Glaill el alal) A0
G Ll i) da) )lsal 3ins o S calad¥) ABDE 4 X 4 X 4 34 Ay
Adlal) agm il iliad e A3jlie AaliYly Al G Cum e oY) 3 asale

Ll it 53 ASa dl 8 e oY1 O Gam e g g

:daalide ailals
A (a5 AR dan g A led Aagdll e dapll Gl

29




ST A g ALl 3 gaaall g3 gant) Aajall (e @D Slag) AN il Al CilSed £ Gl

Performance Enhancing of 3D-NOCs with
Limited Vertical Bandwidth Using
Adaptive Routing

Eng.Aziz Jarrouj Prof. Ibrahim El-Shami
Faculty of Mechanical and Electrical Engineering, Albaath University

Department of Auto control and Computers

Abstract

Die-stacking technology is expanding the space diversity of on-
chip communications by leveraging through-silicon-via (TSV)
integration and wafer bonding. The 3D network-on-chip (NoC), a
combination of die-stacking technology and systematic on-chip
communication infrastructure, suffers from increased thermal
density and unbalanced heat dissipation across multistacked layers,
significantly affecting chip performance and reliability. Currently,
TSV is the most popular and practical way to implement vertical
links. Yet, there exist difficulties at the technological level ensuring
an acceptable yield number of vertical links. Therefore, the
bandwidth of vertical links is often made smaller than horizontal
links, which becomes a bottleneck of the whole system. This paper
presents a traffic distributing adaptive routing algorithm for 3D
systems with limited bandwidth in vertical links. Our simulation
with synthetic traffic pattern reveals that in a 4x4x4 3D mesh
network architecture, our proposed algorithm can achieve
significant performance improvement in network latency and
throughput compared to existing routing algorithms and is robust
since the performance is stable under different traffic patterns.

Keywords:
Networks on the chip, adaptive routing algorithm, TSV.
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1:Xdi = Xc — Xdes; /] a1 olat¥) & el s58a]) (0 Cangll Jpumasll andl Claaa
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3:Zdi = ZC — Zdes; /] gasaadl slay) & Alall il (ge Cargll Jgemsll anil) ilus
4: initiate all Weights to 0;// jsall (is¥) s Jana

5:if (-1 <=Xdi<=1 and -1<=Ydi<=1 and -1<=Zdi<=1) then

6: if (Zdi > 0) then

7 Down_weight = vertical close

8: elseif (Zdi<0) then

9: Up_weight = vertical_close;

10: endif

11: if (Ydi >0) then

12: South_weight = horizontal_close;
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13: else if (Ydi < 0) then

14: North_weight = horizontal_close;

15: endif

16: if (Xdi > 0) then

17: East_weight = horizontal_close;

18: else if (Xdi < 0) then

19: West_weight = horizontal_close;

20: endif

21:else

22: if (Zdi > 0) then

23: Down_weight = vertical_far;

24: elseif (Zdi <0) then

25: Up_weight = vertical_far;

26: endif

27: if (Ydi > 0) then

28: South_weight = horizontal _far_min;
29: North_weight = horizontal_far_detour;
30: elseif (Ydi <0) then

31: North_weight = horizontal far_min;
32: South_weight = horizontal far_detour;
33: endif

34: if (Xdi > 0) then

35: East_weight = horizontal_far_min;
36: West_weight = horizontal_far_detour;
37: elseif (Xdi <0) then

38: West_weight = horizontal_far_min;
39: East_weight = horizontal far_detour;
40: end if

41: end if
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Input: Traffic, (Xdi, Ydi ,Zdi), DR# /i) sal) cDlase

Output: Next Hop (E, W, N, S, U, D, L) // Z3ull 33al) ga =)l

1. if (Xdi = Ydi = Zdi = 0) then

2:  Deliver the packet to the local node and exit; //agll Jsasll xe
-end if

- iIf (DR#<r) then

5. next_hop = Best (Traffic condition of all directions);

6: else if (DR#=r) then
7

8

AW

. return lowest dimension differs from the destination;
rend if

Gl (358 Ao alilall s o)l o oy (2 oLat¥) adiay e jleall 8
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: for all candidate directions

: choose the direction with maximum traffic condition value
- if (the direction with best traffic is unique) then

return the direction;

. else if (two or more directions are tied to be the best) then
return the direction with biggest weight;

cend if

. end for
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