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Hrb, d#riEsE K% (Stanford University) T 2017 E4% i GraphSAGE &
—MIRNRIR B, T PN A R BN R . AT ORI R R
B, BTN R R T AR E BT T I EFTR,
GraphSAGE 5Lkt S el Aoy N =4 T 200 BR:

1. AR FORFE—— I TR E 2k, —BCREEM R, SRR LA AL

2. RE—HTRABM A, RIERRLE A RN,

3. W —— R FHR A N A& R N, DL H AR 5 d BRR2E

A Y
N
“". k=2

-
il -

1. Sample neighborhood 2. Aggregate feature information 3. Predict graph context and label
from neighbors using aggregated information
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&l 3: GraphSAGE E X a] it CFJR:
http://snap.stanford.edu/qraphsage)

1.Sample neighborhood
1. FEAR R
2.Aggregate feature information from neighbors
- REK B RIS B
3.Predict graph context and label using aggregated information
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Input : Graph G(V, £); input features {x,, Vv € V}; depth K'; weight matrices

WE Wk < {1, ..., K}; non-linearity o; differentiable aggregator functions
Step 7: Iterate for each AGGREGATEy, ¥k € {1, ..., K}; neighborhood function N @ v — 2V
search-depth Qutput: Vector representations z,, for all v € V
0 .
lllc Xy, V’“_E Vi Step 2: Aggregate features from neighbor
Step 5: Iterate for each for k = 1..K do nodes, e.g. mean(}, Istm[}, polling[}

neighbor within a sub-graph

= -

h_{'\‘-(p) ¢ AGGREGATE({hE 1 Yu € N(v)});

i bl o (W# - CONCAT(h® 1, h_kvw;)) Step 1: Sample a sub-graph node
end ) with neighborhood function N[}
7 _L-hE — hE /b, ve e V
Step 6: Normalize s end Step 3: Combine aggregated node
v 7. hE YoeV features. E.g. convolution[}

" for v € V do

Step 4: Nonlinear =
activation, e.g, relu[}

Step 8: Final node
embedding of node v
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Bl 4: GraphSAGE £ 5 A (Fe)E:
http://snap.stanford.edu/qraphsage )

Step 1: Sample a sub-graph node with neighborhood function NI[}.
DR ERTI AR R NP T B0 AT KA

Step 2: Aggregate features from neighbor nodes, e.g. mean[}, Istm[}, polling[}
IR 2. RAAARTT S HRE, #1410 mean(}. Istm[}. polling[}
Step3: Combine aggregated node features. E.g. convolution[}
A3 BIFREHT RAHE. BTG

Step 4: Nonlinear activation, e.g, relu[}

B A4 ARZVEROE, B4 relul}

Step 5: Iterate for each neighbor with a sub-graph

AR5 AT BRIEAEEA LR

Step 6: Normalize

PR 6: FRifElL

Step 7: Iterate for each search-depth

ABRT: R R AR R HEATIEN

Step 8: Final node embedding of node v

TR 8: v HERATT R

SRR B PR H AR A xv, GraphSAGE HiE# 24T DL #E4E
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NoC

DDR4 Ctrl

GDDRe Ctrl *8

DDR4 ;emories GDDRé6 ;emories

&l 6: GNN J#E S ITE4H

Synthesizable IPs
EE

GNN Core: Preforms GNN computation

GNN W#%: #1447 GNN 115

RoCE-Lite: Memory scalability with RDMA
RoCE-Lite: K RDMA ({147 fif n 4 e 1

Harden IPs
figitk IP

Synthesizable IPs

« GNN Core: Performs GNN computation
+ RoCE-Lite: Memory scalability with RDMA

Harden IPs

« NoC: High speed and unified IP connectivity

« DDR4 Ctrl: Large memory for graph storage

+ GDDR6 Ctrl: High speed memory for computing
« PCle Gen5x16: High throughout host interface
« Ethernet 400GE: High speed network
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NoC: High speed and unified IP connectivity
NOC: %j\%\ éﬁ#m IP ﬁ%
DDR4 Ctrl: Large memory for graph storage

DDR4 Ctrl: i+ EEAF-fil I KA1 5
GDDR®6 Ctrl: High speed memory for computing

GDDRG6 Ctrl:  JH i+ 5/ g A7 ik
PCle Gen5 X 16: High throughout host interface

PCle Gen5x16: & &8 ) 4% 1
Ethernet 400GE: High speed network
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Scheduler #4T A HF. TBIKFEAHEE NoC A GDDR6 £¢ DDR4 3 [A]
FA T FEFE B A RURFIEEE hOv 70 T SR A7 AE SRS R Z2 i X (Adjacent List
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AR EZMX (Aggregation Buffer) .

G It ——IB I kA EE PE X R &4 R T EHEHE . B2 WK BUE
k. B R T ReLU B R BGHATIEL AL, [t 74 7E Partial
Sum Buffer #1, PLFHF T —#1%4K%.
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Aggregator Combinator

SIMD

2Tl T

NoC

DDR4 Ctrl GDDR6 Ctrl *8 ' Ethernet . RoCE-Lite
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