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Data Transmission Services (DTS)

Implements logical replication from a source to a target databases.
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(-] Alibaba Cloud - _
Data Transmission Services (DTS)

Provides a wide range of transmission services.

Data Migration Data Synchronization




(- Alibaba Cloud
Towards millions of data transmission

Challenge C1: high database type diversity
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Developing for every pair of source-target types requires M x N efforts
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Towards millions of data transmission

Challenge C2: large transmission task number
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(- Alibaba Cloud
Towards millions of data transmission

Challenge C3: High transmission velocity
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(-] Alibaba Cloud

Contributions

Challenges Calls for

C1: High database type

Reduce development cost  Any-to-Any model

diversity

C2: Large transmission Efficient management of DTS serverless

task number cloud resources Bandwidth scheduler
C3: High transmission High throughput and low

. Sink optimization
velocity latency
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Any-to-Any (A2A) model

General Internal Representation (GIR): data from all database types are
transformed Into a standard format.
Record: schema, operation, primary key, before image and after images
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Any-to-Any (A2A) model
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Sink optimization

Consistency: DTS ensures eventual consistency for real time tasks, which allows non-
conflicting transactions to be executed In parallel & out of order.
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Dependency tracker: constructs a directed acyclic graph (DAG) as a
dependency graph
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(-1 Alibaba Cloud _ - _
Sink optimization

Consistency: DTS ensures eventual consistency for real time tasks, which allows non-
conflicting transactions to be executed In parallel & out of order.
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Hotspot consolidation: merges transactions with same frequently
modified primary key
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Sink optimization

Consistency: DTS ensures eventual consistency for real time tasks, which allows non-
conflicting transactions to be executed In parallel & out of order.
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(-1 Alibaba Cloud _ - _
Sink optimization

Consistency: DTS ensures eventual consistency for real time tasks, which allows non-
conflicting transactions to be executed In parallel & out of order.
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Trade-off: Consistency-performance trade off in sink optimization. We allow users to
choose to disable sink optimizations.
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Data transmission performance

DTS achieves modular (source and sink) and end-to-end
high throughput and low latency
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Sink optimization performance

Parallel execution and hotspots consolidation improve transmission
throughput to OLTP/OLAP target databases
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Real-world performance

DTS serverless achieves low user cost DTS achieves high throughput
with low latency with low latency

15000 - Rps
ps lim 75-
310000- N
o QSO ]
5000 1 m
=
25
O- T T T T T T T T T
02-28 00 02-28 03 02-28 06 02-28 09 02-28 12 02-28 15 02-28 18 02-28 21 02-29 00 O ]
Time (clock) '
(a) 6
~~
2.5 (7))
N’
E OO' 34 T
? 7.51 —
U 5.0; Q2
©
— 254 ilu
0.01 | | | | | | | | | 0= ' ' ' ' ' ' ' ' ' ' '
02-28 00 02-28 03 02-28 06 02-28 09 02-28 12 02-28 15 02-28 18 02-28 21 02-29 00 O 2 4 6 8 10 12 14 16 18 20 22 24
Time (clock) Tim e (hour)

(b)

16



(-] Alibaba Cloud

Challenges

Summary

Solutions

Evaluations

C1: High database type
diversity

Any-to-any (A2A) model

Low development effort

C2: Large transmission task
number

DTS serverless
Bandwidth scheduler

Low user cost & low latency

C3: High transmission velocity

Sink optimizations

High throughput & low
latency
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