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2-Way Set Associative Cache

Address

01101

Cache
Vd tag data

o) (=] (@] (=)

> Block Offset (unchanged)

> 1-bit Setindex

> Larger (it) Tag
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

AR »
IANELE P

s PEKING UNIVERSITY

Processor Cache Memory
0 78
1] 29
2] 120
Vd tag data 3T 123
ld RL&M[ 1 ] 0 4 71
Ld R2« M[ 5 ] 5 150

St R2>M[ 7 ]
St R1>M[ 4 ] 0 6_162
Ld R3« M[ 0 ] 71 173
ld R2¢ M[ 8 ] 0 8 18
9 21
0 10 33
RO 111 28
R1 S 121 19
i Misses: 0 13[ 200
R3 Hits: O 141 210
| 15 225 10

0ys ' Nk Xy <5>
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

Processor Cache Memory
0p 78
1] 29
2| 120
Vd tag data 3T 123
# Lld R1M[ 1 ] 0 a4 71
Ld RZ(—M[ 5 ] 5 150

St R2>M[ 7 ]
St RL>M[ 4 ] 0 6| 162
Ld R3< M[ 0 ] 71 173
ld R2« M[ 8 ] 0 3] 18
9 21
0 10| 33
RO 11] 28
R1 S 121 19
R2 Misses: 0 13200
R3 Hits: O 14 210
| 15 225 11

0ys ' Nk Xy <6>



2-Way Set Associative Cache H A

A Write -back & Write -allocate

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
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Processor Cache Memory
0 78
1| 29
2l 120
Vd tag data 3 123
qLd RI« M[ 1 ] [1]0] O 78 a4 71
Ld R2« M[ 5 ] 29 5 150

St R2>M[ 7 ]
st RLo>M[ 4 ] 2|0 6] 162
Ld R3« M[ 0 ] 71 173
Ld R2« M[ 8 ] 10 8 18
9 21
10 10p 33
RO 11} 28
R1 29 . . 12] 19
- Misses: 1 13 200
R3 Hits: 0 14 210
| 150 225 12
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

;_\. /’r,,_ 3 t - J, :ﬁ
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Processor Cache Memory

0 78

1] 29

2 120

Vd tag data 3T 123

ld RL«<M[ 1 ] 11]0] O 78 4 71

Ld R2« M[ 5 ] 29 5 150

« rmom 41 |20L] o 162

Ld R3« M[ 0 ] 71 173

Wrzem 81 | 0] | 8| 18

9 21

(ol | 10l 33

RO 11} 28

R1 29 . . 12 19

- Misses: 1 13 200

R3 Hits: 0 14 210
150 225 13
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

;_\. /’r,,_ 3 t - J, :ﬁ
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Processor Cache Memory
0 78
1] 29
2] 120
Vd tag data 3 123
-Ld R1«M[ 1] [2]1]0] O 78 4 71
Ld R2« M[ 5 ] 29 5 150

St R2>M[ 7 ]
St RL>M[ 4 ] 110] 1 71 6] 162
Ld R3< M[ 0 ] 150 71 173
ld R2Z« M[ 8 ] 0 8| 18
91 21
0 10} 33
RO 111 28
R1 29 . . 121 19
> [ 150 Misses: 2 13 200
R3 Hits: 0 141 210
| 150 225 14
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2-Way Set Associative Cache H A

A Write -back & Write -allocate
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Processor Cache Memory
0 78
1| 29
2 120
Vd tag data 3T 123
RriemMm 1] [2[1]0] O 78 4 71
- Ld R2«~ M[ 5 ] 29 5 150

St R2>M[ 7 ]
St RL>M[ 4 ] [1fo] 1 71 6] 162
Ld R3« M[ 0 ] 150 71 173
ld R2« M[ 8 ] o] | 8 18
9 21
(o] | 10 33
RO 11} 28
R1 29 . _ 121 19
2 | 150 Misses: 2 13 200
R3 Hits: 0 141 210
| 15¢ 225 15
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2-Way Set Associative Cache H A

A Write -back & Write

0y

'tk Xy

-allocate
Processor Cache Memory
0 78
11 29
2] 120
Vd tag data 3] 123
WdRrieMm 1] |2[1]0]j O | 78 4 71
- ld R2«~ M[ 5 ] 29 5| 150
St R2o5>M[ 7 ]
St Rl>M[ 4 ] Il OI 1 71 6| _162
Ld R3« M[ 0 ] 150 71 173
ld R2« M[ 8 ] 1]1] 1 162 8 18
150 9 21
=lo] | 10 33
RO 11} 28
R1 29 . i 121 19
| 150 Misses: 3 13 200
R3 Hits: O 141 210
15 225 16

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
{598 PEKING UNIVERSITY
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A Write -back & Write

2-Way Set Associative Cache H A
-allocate
Processor Cache Memory
0L 78
1] 29
2] 120
Vd tag data 3 123
ldR1«<M[ 1] |2|1]0] O 78 4 71
Ld RZ(—M[ 5 ] 29 5 150
St R2>M[ 7 ]
St RL>M[ 4 ] 110] 1 71 6] 162
Ld R3< M[ 0 ] 150 71 173
ld R2« M[ 8 ] 1|11 1 162 8] 18
150 of 21
210 10 33
RO 111 28
R1 29 . _ 12 19
> [ 150 Misses: 3 13" 200
R3 Hits: 0 141 210
150 225 17

0y
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;_\. /’r,,_ 3 t - J, :ﬁ
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2-Way Set Associative Cache H A

A Write -back & Write

0y

'tk Xy

-allocate
Processor Cache Memory
0p 78
1 29
2] 120
Vd tag data 3] 123
dRri<mM 1] |[2[1]0] O 78 4 71
ld R2¢« M[ 5 ] 29 5] 150
St R2>M[ 7 ]
ot RL>M[ 4 ] (1]1] 1 29 6] 162
ld R3« M[ 0 ] 150 71 173
ld R2¢« M[ 8 ] 1]1] 1 162 8] 18
150 9 21
Zlo] | 100 33
RO 11} 28
R1|__ 29 : ) 121 19
~ | 150 Misses: 3 13 200
R3 Hits: 1 141 210
15p 225 18

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
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2-Way Set Associative Cache H A

A Write -back & Write

0y

'tk Xy

-allocate
Processor Cache Memory
0p 78
11 29
2] 120
Vd tag data 3] 123
WrieMm 1] |2[1j0j 0| 78 4 71
ld R2« M[ 5 ] 29 5| 150
St R2o>M[ 7 ]
St Rl>M[ 4 ] 1|1| 1 29 6| _162
q Ld R3« M[ 0 ] 150 71 173
ld R2« M[ 8 ] 1]1] 1 162 8 18
150 9 21
Zlo] | 10 33
RO 11} 28
rR1l 29 : . 121 19
0 [ 150 Misses: 3 13" 200
R3 Hits: 1 141 210
150 225 19

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
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2-Way Set Associative Cache H A

A Write -back & Write

0y

'tk Xy

-allocate
Processor Cache Memory
0] 78
1] 29
21 120
Vd tag data 3] 123
ldR1<M[ 1] |2 1]0] O 78 4 71
ld R2« M[ 5 ] 29 5] 150
St R2>M[ 7 ]
S T A 1]1] 1 29 6] 162
-Ld R3< M[ O ] 150 71 173
ld R2« M[ 8 ] 1|1] 1 162 8 18
150 9 21
Zlo] | 100 33
RO 11} 28
R1 29 . . 121 19
~ | 150 Misses: 3 13" 200
R3| 78 Hits: 2 141 210
15 225 20

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
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Processor Cache Memory
0 78
1] 29
21 120
Vd tag data 3 123
ld RL&M[ 1 ] 11]0] O 78 4 71
st rzom 71 |5 29 5150
St RL>M[ 4 ] Ef1faj 1 29 6] 162
Ld R3«< M[ 0 ] 150 7\ 173
qLd R2« M[ 8 ] 11]11] 1 162 8| 18
150 9 21
z|o] 1033
RO 11} 28
29 . 12 19
ﬁ; 150 Misses: 3 13200
R3| 78 Hits: 2 14 210

| 150 225 21
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

;_\. /’r,,_ 3 t - J, :ﬁ
o 3 X‘ > T
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Processor Cache Memory
0 78
1] 29
2| 120
Vd tag data 3 123
ld RLe~M[ 1 ] [1]0] O 78 a 29
Ld R2<~M[ 5 ] 29 5 150
SRR SR IE i | 2l
Ld R3« M[ 0 ] 150 71 173
‘Ld R2« M[ 8 ] [1]1] 1 | 162 8| 18
150 o9f 21
zlo] | 1033
RO 11 28
29 . 121 19
ﬁ; 150 Misses: 3 13" 200
R3| 78 Hits: 2 141 210

| 150 225 22
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2-Way Set Associative Cache H A

A Write -back & Write -allocate

Processor Cache Memory
0p 78
1] 29
2] 120
Vd tag data 3] 123
ld RLe~M[ 1 ] 11]o] O 78 4 29
ld R2«~M[ 5 ] 29 5| 150

St R2o>M[ 7 ]
bR AT Zl1]o] 2 18 6] 162
Ld R3< M[ 0 ] 21 7\ 173
‘Ld R2¢M[ 8 ] (1]1] 1 162 3 18
150 9 21
Z|o 10 33
RO 11} 28
R1|__29 S 12] 19
o 18 Misses: 4 13" 200
R3| 78 Hits: 2 141 210
] 15} 225 23
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For a 32bit address and 16KB cache withlte blocks, show the
breakdown of the address for the following cache configuration:

'tk Xy

A) fully associative cache

Block Offset = 6 bits
Tag = 32 - 6 = 26 bits

C) Direct-mapped cache

Block Offset = 6 bits
#lines = 256 Line Index = 8 bits
Tag =32 -6—-8 =18 bits

B) 4-way set associative cache

Block Offset = 6 bits
#sets = #lines / ways = 64
Set Index = 6 bits
Tag =32 -6 - 6 =20 bits

NT
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A Cache AccessQ . ®

A T avg = T_hit + miss _ratio x T_miss
A comparable DM and SA caches with same T_miss
A but, associativity that minimizes T_avg often smaller than associativity t

hat minimizes miss_ratio

dl:ff(tcache) cache(SA) cache(DM) =20
diff(miss) = miss(SA) - miss (DM) <0

e.g.,

assuming diff(t_....)= 0 => SA better

cache

assuming diff(miss) = -1%, t.. = 20
= if diff(t.,che) > 0.2 cycle then SA loses

0ys ' Nk Xy =e0”
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A Network -on-chip o Chip Multiprocessor (CMP)

Mesh Topology
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Octagon topology

Irregular or ad hoc network
topologies
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A Network -on-chip o Chip Multiprocessor (CMP)

Switching strategies

A v T routers

Ay D '
A phit i @ D D { B
A typically, phit size = flit size

Message
Packet
i Header \
Head flit Body flit Body flit  Tail flit
Flit |
Phit Phit Phit
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A Network -on-chip o Chip Multiprocessor (CMP)

+ Well-controlled electrical parameter

+ Reliable interconnection
Output

+ High performance Channels

T/"e N/etwork Logic

Input
\Chinnels

0ys * Jk Xy <25>
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A Network -on-chip o Chip Multiprocessor (CMP)

A Static and dynamic routing

A static routing G H D
A }

A static routing n
A ¢ w3z Mb
A a I Tl D \

A dynamic routing F AF  _
A -

A H B f
A traffic f

A § f

A Ne T traffic
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A Static Routing Tables
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To Node

e [P BF1 —

Nule 1 Directory

Destimation  Mext Node

CENTRAL ROUTING DIRECTORY
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From Mode

2 3 4 5 i)
— 1 h] 2 4 5
2 — h] 2 4 5
4 k] — A 3 5
4 4 b — 4 bl
4 4 b A — 5
4 4 A 5 ] —

Niule 2 Directory

Destination  Mext Node

Made 3 Directory

Destimation  Mext Node

2 2 1 1 1 5
3 4 ] ] ] 5
4 4 4 4 4 5
5 4 5 4 g 5
(4] 4 i 4 (4] 5

Nuode 4 Directory

Destination  Nexi Node

Mpde 5 Directory

Destination  Nexi Node

MNuoede & Directory

Destination  Next Node

1 2 1 4 1 5
2 2 2 4 2 5
3 5 3 3 3 5
5 5 4 4 4 5
6 5 & & 5 5
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ve v o6 | Y B fit” ¥

[ flits

Input Channe I

Routing Logic

VC Allocator

Arbitrates between
competing input VC &
allocates output VC

Switch Allocator
S

credit out

[ ﬂlt ~ I :"‘“““"'"------------*: E Output Charire.

VT o . | wW ~ o " No
- e CROSSBAR | o VC b % o
| o (PxP) ° !
Input Channel | i : E Output Channel
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A Workload Mapping

A & WM o
send msg recv msg A NvR Ao
Y

TaskA : ! Task B . )
: Mapplng ANynsx Qm 0/lNnsXx

A 17> wr channels
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A Workload Mapping
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Stept
Initialize
search space

Repeated X times.

Stepd Reward

*Selection & Expansion: Incremental
node placement guided by value
function(Q) and evaluation(U).

*Update State: Update configuration file
based on the new mapping state.

*Backpropagation: Backpropagate and
update the value function of the selected
node.

*Reward: Get reward from the
environment based on current state.

ezt ¥

PEKING UNIVERSITY
Step1: Workload-aware
Layer Mapping (python)
NN_Model = Get_model{ ile) CEEm— 0 ™

=Get_hardwa ile)

Resuit = NN_Parser{NN_Model.

NH_MudeI.jsn‘nT

Hard«ane.jsoq

NN_Parser

E==—-000 -
=D - BEEn -

Step2: Selection & Expansion

Step5: Backpropagation

ks
- pofe
wtatyl
Step3: Dataflow Construction and
Simulator Setup (python) State
Send_data_flow_construct - O O B Mapped nodes “Layer num™=3 L

4

for each layer:
for each target_layer:
for each node1 in layer:

t_p

Hardware_configinedet}

Receive_data_flow_construct
for esch node:

nodes(node)
o ne(node)
Hardware_config(node)

Build data flow gragh
under this mapping

Stepd: Cycle Accurate
Architecture Simulator {C++)

[0 O [0 ummapped nodes | NoC size” :[N.N]/N=4

O O O Pwctd nodes

“Nodes per layer” : [n1. n2. n3]

“Data dependency” : {
“layer1” - ["layerZ”, 32fit]].
Wit = 32bit
-} Config.json

“PWICHr nodes™:[0, 5, 10]

Mapping.json

Environment

RN
- . Y Latenc:
ite count PIM Cperation Router Pipeline FIM Istency
Capacty Limitation ‘Attention Operation Fouting Function PU latency
FIN & PU Buffer Pipeline start & stall Congestion Monitor ® en B
1 FIM & PU anergy
Buffer energy
Areajson Data Dependency, PIM/PU Operation Communication Latency, NoC energy
Energy and Latency Energy and Latency Ci ion and Energy
Description Files Used in This Framework
NN_Model json Hardware json NoC json Power json
Model_name = "VGG16" Network= { CIM_Power={
“Tapelogy™-mesh, ~CIM_ADC":1.48n,
“NoC_size™-[10.10], ~CIM_RRAM":0.288nJ,
“Reuting”:dim_grder “CIM_Other":0.26nJ
1 +
“connect":"Layer2"” Router={ Buffer_Power= {

1 } “VC_num™:4, “eDRAM™:033n.,

Layer2={ PU_Resource={ Ve, 3 “BUS":0.044n), i
“tensor_size":[576.64]. “Array_size™[32,37], 33h, “Req":0.0005nJ
“input_size™:[224,224], "Cycle”-34, “"Cycle” }
“output_: [112,112], “Head_num":§, “Credit_delay™:1 Router_power={
“Maxpool™:"2x2", “
“connect™:"Layerl” PU_power={

1 } }

<34 >
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GPU: Overview e g%
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Coupled Map Lattice Simulation [Harris 02]

A Application

Great diversity of materials and lights in the world!

= e

_ Sparse Matrix Solvers [Bolz 03]
0ys ' JJk XY <36 >



GPU: Overview

A Highly Parallel Coprocessor

A GPU: ¢
A ®TwdEDRAM é
ArAMD N/ O
A Wn @iCache

A X AAAY

A GPU Threads
A GPU Threads" e V]
A w  full efficiencyi GPU

0ys * Jk XY

CEEL> »
NEFT S
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creation/context switch)
s N ' A threads

GPU
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A What is GPU Good at

A GPU is good at data -parallel processing
A M~ A data elementX " a @i \ "HA 8 & low control flow
overhead
A High SP floating point arithmetic intensity

A Many calculations per memory access

Amar M{eQ®E va Qé
A~ o eQ V intensity= ™ A DEidata elementY P © memory access
v A v NuAQaRHmO' T g 2z Gsicachel
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GPU: Overview

A General Purpose GPU
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GPU
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~150-300 GB/sec
(high end GPUs)

-

Memory
DDR5 DRAM

(afew GB)

A In 2006, Nvidia introduced GeForce 8800 GPU
supporting a new programming language:
CUDA
A DbFrpsxwh Xqglilhg Ghylfh Du
A Subsequently, broader industry pushing for
OpenCL, a vendor -neutral version of same

ideas.

A Idea: Take advantage of GPU computational
performance and memory bandwidth to
accelerate some kernels for general -purpose
computing

A Attached processor model: Host CPU issues

data - parallel kernels to GPGPU for execution
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A Example GGPGPU System & Example GPU

CPU
(host)

GPU w/
local DRAM
(device)

PCl Express*
x16 Graphics

16 Multiprocessors FU 'FUY 'FU FU

Intel* H
Definition ﬁdio

4 PCl

Register File

N\
DOODOOGMD JEE

' B R

Express* x1

8 Hi-Speed
USB 2.0 Ports

15GB
RAM (Global Memory)

© David Kirk/NVIDIA and Wen-mei W. Hwu, 2007 7
ECE 498AL, University of lllinois, Urbana-Champaign
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GPU: Architecture

A Example o NVIDIA Fermi Architecture

Streaming Processor (SM)

GPC

T T | | I T
T 3 T 3 T 3 T 3 T 3 T 3 T 3
9 SM SM SM SM

I iemory Controller
Jajjonuo0D Alowsy

— — — — — — — — — — — —
ymorph Engine m Polymorph Engine

L0 Instn.

.
=
I
=
o
(5]
=
o
=
o
=

Je|joauon Aowap

Warp Scheduler

Unit

m e

Memory Controller
J8]|ojuon Alowsy

SM SM SM SM SM SM SM SM
3 1 3 1 3 T 3 1 3 1T 3 T 3 1T 3 1

Raster Engine Raster Engine

GPC GPC
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A Example o NVIDIA Fermi Architecture
Streaming Processor (SM)

Instruction Cache

A YeA SMjp & 32A Streaming Processor (SP)
SN N ADbDADA Gre 512ASP

Register File (32,768 x 32-bit)
E 3

TTTTL A $ &V T ~200GOPS

re Core o

CUDA Core

Dispatch Port
Operand Collector

PelyMerph Engine

Viewport
Vertex Feteh | [ Tessellator

[anribute setup] | stream output]
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GPU: Architecture

A Warp

w n thread scheduling unite M’ NVIDIA GPU 32 threads(

lanpayas diepp

Stream Multiprocessor (SM)

Stream Multiprocessor (SM)

Stream Multiprocessor (SM)

Instruction
Fetch » Decode
I |
! !
l-cache Fleqister
File
L4

L

»  Memory

Execute » Writeback
i |
!
SIMD Execution Unit | |.Constcache
©7 7 . 777 | [ Damcacie

iteback

YIOMIaN UOlIZauuollalu|

(DD »
NPT ES

PEKING UNIVERSITY

Off Chip
Global Memory
(DRAM)
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A Memory Hierarchy
® Each thread can: Grid

® Read/write per-thread registers Block (0, 0) Block (1, 0)

® Read/write per-block shared memory ’ ’

® Read/write per-grid global memory Shared Memory Shared Memory

® Most important, commonly used

A Shared memory/L1 cache: ~50 cycles

Registers Registers  Registers Registers

® Each thread can also:
A L2 cache: ~150 CyC|eS ® Read/write per-thread local memory Thread (0, 0)| Thread (1,0)  Thread (0,0) Thread (1, 0)
® Read only per-grid constant memo
A Global memory (GDDRS5): ~500 cycles R e o || man || [nnan | imma
® Used for convenience/performance Memory  Memory Memory  Memory
® More details later
Global
® The host can read/write global, —
constant, and texture memory Somery
(stored in DRAM) —

Memory
3 NVIDIA Comoration 2008




GPU: H100 Overview

A Overview

I

A6t VK M
A w1t FP32 Core FP64 Core Tensor Core SM Core

A 1

GPU Features
GPU Architecture

GPU Board Farm Factor

SMs

TPCs

FP32 Cores / SM

FP32 Cores / GPU

FP64 Cores / SM (excl. Tensor)
FP64 Cores / GPU (excl. Tensor)
INT32 Cores / SM

INT32 Cores / GPU

Tensor Cores / SM

Tensor Cores / GPU

GPU Boost Clock
(Not Finalized for H100) 3

'tk Xy

HBM3 HBM22euw 1

NVIDIA A100
NVIDIA Ampere

SXm4
108
54
64
6912
32
3456
64
6912
4
432

1410 MHz

Mw "

e VK

NVIDIA H100 SXM5' NVIDIA H100 PCle!

NVIDIA Hopper
SXM5
132
62
128
16896
64
8448
64
8448
4

528

Not Finalized

NVIDIA Hopper
PCle Gen 5
114

57

128

14592

64

7296

64

7296

4

456

Not Finalized

Peak FP8 Tensor TFLOPS with FP16
Accumulate!

Peak FP8 Tensor TFLOPS with FP32
Accumulate!

Peak FP16 Tensor TFLOPS with
FP16 Accumulate®

Peak FP16 Tensor TFLOPS with
FP32 Accumulate!

Peak BF16 Tensor TFLOPS with
FP32 Accumulate!

Peak TF32 Tensor TFLOPS!

Peak FP64 Tensor TFLOPS!

Peak INT8 Tensor TOPS!

Peak FP16 TFLOPS (non-Tensor)*
Peak BF16 TFLOPS (non-Tensor)?
Peak FP32 TFLOPS (non-Tensor)*
Peak FP64 TFLOPS (non-Tensor)!
Peak INT32 TOPS*

Texture Units

NA

NA

312/624°

312/624%

312/6247

156/312°
19.5
624/1248’
78

39

19.5

9.7

19.5

432

2000/4000°

2000/40002

1000/2000°

1000/20002

1000/2000°

500/1000°
60
2000/4000°
120

120

60

30

30

528

1600/3200?

1600/3200?

800/1600°

800/1600?

800/1600°

400/800°
48
1600/3200?
96

96

48

24

24

456

ezt ¥
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GPU: H100 Improvements UNEIT SR

A Transformer Engine
A HYPT 4y
AiQ 14 ~ uvd TQscalingfactor
A 11 YP Goutput range

A a 1 PBirange
A Ve  Jdy e

A scalet i P Grange

——p Adaptive precision == High precision =9 Auxiliary data
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A s10We Ed” NYauT ANY et WEG™H w38~ 40 rR
AKY OAAaOMLPB. oF "ANAaCNNB &) AANAaRNNBqg. t6aANA

a Transformer B u 2 4 y

A3 S At AR Nnamyu ™ TYY1 Gr Ru na
O . 4 43 A 4 yNa P = 3,000
: 4 (GB) (TFLOPs-day)
2012 | AlexNet 102 103 22 000
2015 ResNets 101 101 L
2 o
2017 | Transformer 1 10t : 1,000
=
2020 GPT3 102 108 I
2023 | ChatGPT 10° 107 o lm_NN
% 2017 2019 2021 2023 2025
AIN c3A j Ya £ NA P NnTTYN1 ®r R
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Ak W41 CPU Y 4+W A4 Nai v QYCPUY = 1 Th y

A ar mwv All e Y “AAAv N

Execute Write Back

Normalized Energy Cost’

Memory Read MAC* Memory Write
B =iy B au] |l 1x (Reference)
1 | : 15 - 10s kB

NoC: 100s — 1000s PEs | PE ALU

100s - 1000s kB
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Off-chip DRAM

On-chip SRAM
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