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Introduction

*» Graph workloads:

 Transactions e.g. Inserts, deletes, lookups
 Analytics e.g. BFS, SSSP, PR

= Graph HTAP: concurrent mix of transactional and analytical
workloads
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Design Space

= Single Instance CPU
= Pros: easier to manage
= cons: no workload-specific optimizations, no accelerated analytics

= Single Instance GPU
= more complex and problematic than single instance CPU

= Separate Instances
= pros: workload-specific optimizations, leverage GPU
= cons: synchronizing the instances
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Heterogeneous HTAP (HTAP)

Leveraging each processor
for the most suitable workload

TECHNISCHE UNIVERSITAT



Challenges

1. Propagating updates
2. Meeting freshness requirements
3. Guaranteeing consistency

| Update Handling
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Update Handling: Overview
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Phase 1: Update storage (in CPU)
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Phase 2: Update propagation from CPU to GPU
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Evaluation

= Machines:
» GPU server
» PMem server

= Data:
= LDBC SNB dataset
= Graph 500 dataset

= Workload:
= LDBC SNB-like insert and delete queries
= LDBC Graphalytics
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Evaluation

Transaction Time
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Evaluation

Update Propagation Time
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Evaluation

Update Propagation Time Components

(e}

Time (sec)
S

2 5
0.5M 1M 1.5M 0.5M 1M 1.5M
# Deltas # Deltas
(a) ToTaL TIME (b) ScAN AND MERGE TIMES
%‘ 0.9 [rrsmmeiewn o wn 2 i

Z
v 0.6

£ 0.3

# Deltas

(c) DELTA MERGE

° The SPIRIT  TECHNISCHE UNIVERSITAT
of science ILMENAU



Evaluation

H2TAP and Single Instance HTAP (CPU)

BFS PR SSSP

Sortledton Analyticson CPU  1.48 21.34 57.30
Update Propagation 5.38 5.38  5.38
DELTAFE  Analyticson GPU  0.07 0.30  0.13
Sum 545 5.68 5.51

The SPIRIT  TECHNISCHE UNIVERSITAT
of science ILMENAU



Evaluation

Direct Relational Approach
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Conclusion

= Fast and efficient approach for handling updates in a graph
H?TAP setting
* minimal overhead
* freshness
* consistency

= Qutperforms existing approaches
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Thank You
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