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Machine-learning based search engine

/

N

Result Pages

A

Indexer Document Retrieval |—® Ranking Model
4 4 4
Learning
Web lPages Algo{r‘ithm
—
User Query Training Data

Ranking plays a key role in information retrieval
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Major Approaches for Ranking
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Major Approaches
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Challenge of listwise approach: high computational complexity
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Position-Aware Sampling
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position-aware approach delivers a better accuracy than traditional stochastic sampling method
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Batch Quantization

—{—I‘DDR T éﬁﬂ:er_ ______________________ E - —=— (a)Direct Fixed-point Implementation
I@ | °| —e— (b)Adaptive Fixed-point Implementation
X ol Forward Propagtion i —— (c)Batch Fixed-point Implementation
: s Pipeline : 59 /
y —:—GroundTruth— Loss Function ([mel:]l_‘?‘;iate : 0
: gha P Pipeline Results) : 3
w?! E Fixed Point Conversion : E 40/
L] w® : Pipeline : 3 b
: Back Propagation : 2
Query, Query, : 1 2 ineline : b9
: e Bu el:p 1 : g 30A)I
I Tnital Data TL(NN Parameters FPGA : 5
ety R g 3
24%’\ Batch L Batch (L-1) << 29
21%
3 1%
E 18%
- 2
S 15% 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
T 120 Fixed-point bit-width
) (]
8 9%
S
6% T
g Batch 2 4.42x speedup over an Nvidia GTX 1080T
s 3% . . .
& GPU implementation with 2% accuracy loss
0%

-30-29 -28 -27 -26 -25 -24 -23 -22-21-20-19-18-17 -16

log2(absolute value) of gradient values



Imperial College
London

Thank you!



