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SW26010: 260 cores
PEZY-SC2: 2048 cores y

Adapteva Epiphany: 1024 cores

North 10

1024 64-bit RISC cores

64MB on-chip SRAM
South 10 1024 programmable 10s
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: Sllm FIy [1] ensures the Iowest radlx | -

= (port count) for a given node count o - =

and for a fixed diameter (we use two)... ‘ "

i Sounds |deaI for an on- ch|p settmg? -
. = | ::‘ .‘: 1'-l- ‘:'_‘: . . E 4 > r-. -

[1 ]M Besta andT Hoefler Slim Fly: ArCos Effective Low-Diameter Network Topology. SC14. . =
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WHY NOT JUST USE SLIM FLY
AS AN ON-CHIP NETWORK?
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SLiM FLY ON CHIP — FIRST ATTEMPT
SO HOW DOES IT FARE? ¢ Bad!
No clear advantages
from a topology
that is close-to-optimal
in the radix-size-diameter
tradeoff

Area due to:

i-routers [_]wires
9e-04 a-routers

Area/node [cm*2]

Ve &0
0@-((\5\& ©

No clear advantages
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SOLUTION: SLiMm NoC
NEW COST AND LAYOUT MODELS

¥ Minimize the average wire length (M) :
o

M = Sum of distances
~ Number of links
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SOLUTION: SLIM NoC
NEW COST AND LAYOUT MODELS

¥ Minimize the average wire length (M) :
e

_ Sum of distances
~ Number of links

If i, j are connected,
(¢ij = 1) add the size

All router  of a buffer from i to j
pairs I, j
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SOLUTION: SLiMm NoC
NEW COST AND LAYOUT MODELS

NON-PRIME FINITE FIELDS
:F'C[ = Z/qZ — {xo, xl’ ...,xq_]_}

+012uvwxyz x|0@12uvwxyz elem|—elem
! Minimize the average wire length (M) : 201 2uvwxyz 0000000000 0 0
M20vwuyzx 1]012uvwxyz 1 2
2120 1Twuvzxy 2|02TxXxzyuwyv 2 Q
Sum of distances uuvwxyz@12 uleux2wzlvy U X
= vivwuyzx120 v|Ovzwxly2u \% z
Number of links Wwuvzxy201lT wjowyzluvx?2 W y
XIXyz012uvw x|0xulyv2zw X u
Vlyzx120vwu y[@ywv2xzul y W
Zlzxy20Twuyv z|0zvyu2wlX z Y

Addition Multiplication Inverse

If i, j are connected,
(¢ij = 1) add the size
of a buffer from i to j

All router
pairs i, j
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SLIM NOC ROUTER MICROARCHITECTURE

ENHANCEMENT 1:

ELASTIC BUFFER LINKS [1] No deadlock
+ ELASTISTORE [2]

[1] G. Michelogiannakis et al. Elastic-Buffer Flow Control for On-Chip Networks. HPCA’09.
[2] I. Seitanidis et al. ElastiStore: An Elastic Buffer Architecture for Network-on-Chip Routers. DATE’14.
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SLIM NOC ROUTER MICROARCHITECTURE

ENHANCEMENT 1:
ELASTIC BUFFER LINKS [1] No deadlock

+ ELASTISTORE [2]

ENHANCEMENT 2: Lower latency,
UL smaller buffers

[1] G. Michelogiannakis et al. Elastic-Buffer Flow Control for On-Chip Networks. HPCA’09.
[2] I. Seitanidis et al. ElastiStore: An Elastic Buffer Architecture for Network-on-Chip Routers. DATE’14.

[3] C.-H. O. Chen et al. SMART: A Single-Cycle Reconfigurable NoC for SoC Applications. DATE’13.
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SLIM NOC ROUTER MICROARCHITECTURE

ENHANCEMENT 1:
ELASTIC BUFFER LINKS [1] No deadlock

+ ELASTISTORE [2]

ENHANCEMENT 2: Lower latency,

SMART LINKs 3] smaller buffers .

[1] G. Michelogiannakis et al. Elastic-Buffer Flow Control for On-Chip Networks. HPCA’09.
[2] I. Seitanidis et al. ElastiStore: An Elastic Buffer Architecture for Network-on-Chip Routers. DATE’14.

[3] C.-H. O. Chen et al. SMART: A Single-Cycle Reconfigurable NoC for SoC Applications. DATE’13.
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SLIM NOC ROUTER MICROARCHITECTURE

ENHANCEMENT 1:
ELASTIC BUFFER LINKS [1] No deadlock

+ ELASTISTORE [2]

ENHANCEMENT 2: Lower latency,
UL smaller buffers

ENHANCEMENT 3:
CENTRAL BUFFERS [4]

Smaller buffer
area

[1] G. Michelogiannakis et al. Elastic-Buffer Flow Control for On-Chip Networks. HPCA’09.
[2] I. Seitanidis et al. ElastiStore: An Elastic Buffer Architecture for Network-on-Chip Routers. DATE’14.

[3] C.-H. O. Chen et al. SMART: A Single-Cycle Reconfigurable NoC for SoC Applications. DATE’13.
[4] S. Hassan and S. Yalamanchili. Centralized Buffer Router: A Low Latency, Low Power Router for High Radix NoCs. NOCS’13.
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SLIM NOC ROUTER MICROARCHITECTURE

ENHANCEMENT 1:
ELASTIC BUFFER LINKS [1] No deadlock

+ ELASTISTORE [2]

ENHANCEMENT 2: Lower latency,
UL smaller buffers

ENHANCEMENT 3:
CENTRAL BUFFERS [4]

Smaller buffer
area
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