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Background Proposed Method: RealGraph®PY

 Importance of network analysis * A GPU-based graph engine based on original RealGraph
v'Many types of objects have complex relationships with each other * A novel 5-layer architecture
v'Useful information and knowledge can be obt=ined by network analysis (1) Loading blocks from the storage into GPU buffer

(2) Running operations of a given graph algorithm using GPU threads
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» Growing size of real-world networks
v Efficient analysis has become an important issue

* RealGraph (WWW’19): A CPU-based graph engine on a single PC CPU-Buffer Table CPU Buffer
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v'Processing large-scale graphs by handling storage-to-MM 1/Os efficiently
» The main challenge occurred inevitably by a limited memory size on a single machine

f1.'l'-..'-.I'-..'-.l""'"'I'.I"r""'l‘""lrl"r'

ovjecttnaes Tavte (HH-H-HHHHEH

t.'-.'-.-."-.'.-.'-.'-.'-.'"“"""""""“"'—.‘""‘"“"—.‘J

=TT T T 1T °¥T 1§ °® 7 71

Mgmt. Layer

= o o e

' GPU-Buffer Table

Mgmt. Layer

--:h--

Thread pool <Main & Worker>

Q‘*’w Storage
Attribute data Indicator Thread Mgmt. Layer
( Vector ] Cur. bit vector manasement )
U Vector ] Next bit vector 8
Memory Object index [T} Object t * Optimization strategles to address performance degradation
_______________________________________________ managemen”. (1) Buffer pre-checking: Reducing unnecessary data transfers to GPU buffer
Buffer Buffer (2) Edge-based workload allocation: Balancing workloads among GPU threads
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* An in-depth analysis of RealGraph # of vertices Vertex ID
v The computation overhead is always much higher than the 1/0 overhead
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» Utilizing a GPU for fast parallel graph processing instead of a CPU Edges 370M 930M 1.4B 1.9B 2.5B 6.6B
v Expecting more improvement in the computation part of RealGraph Sjze 57GB 16GB 24GB 32GB A4GB 114GB
Evaluation
EQ (1): How much does RealGraph®©*V improve RealGraph in terms of the performance of graph processing?
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(a) BFS (b) PR (c) WCC (d) RWR
EQ (2): Does RealGraph®*Y provide the performance EQ (3): Are the optimization strategies effective
better than the existing state-of-the-art graph engines? in improving the performance of RealGraph®rY?
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