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Peak shopping season is going global

« Sale on Cyber Monday hits new record at $6.6 Billion in 2017
« Black Friday racks up $5.03 billion in online sales in 201712
* The 24-hour sale on Nov. 11 reaches $25 billion in sales in 2017[3]
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« Bursty traffic is arriving!

« Conversation rate in 24h!4l e Statistics on double 11

W W v' 325,000 orders/s at peak
v' 256,000 transactions/s at peak

Cyber Monday Black Friday



Bursty traffic is a headache!

Payload size breakdown(®!

—

= [0, 31 bytes]
(31 bytes, 41 bytes]

10

5

0

Servers

Packet processing
throughput (Gbps)

[
10 Gb Linux
m 64 bytes

10 Gb IX
64 KB

i‘
A g

i
L 2

Large volume

Short duration

Small packets

Severe overhead



Traditional remedy: migrating hot data for load balancing
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PostMan: batching and offloading on demand
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How to assemble small packets?
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v' Request: a packet sent by a client
v" Reply: a packet sent by a server
v' Connect: a command to create a connection
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How to assemble small packets?
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How to assemble small packets?
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Is batching in helpers efficient?
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Is batching in helpers efficient?
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Is batching in helpers efficient?
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Everything works fine, except...
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Stateless failover mechanism
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Programming with PostMan library

Client’s library Helper nodes Server’s library
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PM_connect: decompose:
v" Chooses a helper and connect to the v' Identifies the “connect” packet and
helper. notifies application that a new client
v' Sends a special “connect”’ packet to the tries to connect
helper node. v Disassembles the packet into small
get_info: packets
v Allows the application to retrieve compose.:
connection information, such as the v Buffers multiple replies and assemble
number of sent and received packets them




How to enable helpers?
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Load balancing across helpers
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Load balancing across helpers
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How to disable helpers?
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Complementary to data migration
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« Positioning of PostMan
« PostMan is an alternative solution to data migration for bursty traffic
« Data migration is the ultimate solution to mitigate bursty traffic



Evaluation Setup

O Testbed: CloudLab: 15 machines

O Machine: 10 physical cores and hyper-threading, an Intel
82599ES 10 Gigabit NIC

O Server side: Memcached , Paxos and IX
O Helper node: DPDK 16.07.2
O Client side: Ping-pong benchmark and IX

O SLA: 500 us (99 percentile latency, p99)



PostMan vs. Data Migration
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Capabilities of PostMan
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Performance gain of PostMan
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Fault tolerance

2.5
Kill helper service Reonnect finished

o
»15] W
)
)
810!
:g | 0.4

0.57 Response timeoTJt

0 Y,

0 20 40 60 80 100 120
Time (107's)

Takes about 0.4s to recover all 21000 connections



Conclusion

We propose PostMan, an alternative approach to rapidly mitigate load imbalance

for services processing small requests
v' Rapid: much faster than data migration
v’ Efficient: Fast I/O, user-level stack for packet processing
v Fault-tolerant: stateless failover design

v Scalable: no scalability bottleneck
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Is batching in helpers adaptive?
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Is batching in helpers adaptive?
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Is batching in helpers adaptive?

Clients
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¥ 3000 Bytes

4 Buffers 1500bytes in 160us

The batched size < S...
Update: S (1500B), T (160us)
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Connect to helpers
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Switch to other helpers
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Migrate connection after pending packets are received
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Further optimization

O Better load balancing strategy

O Information communication

« Better solution to update utilization of helpers in clients

« Better solution of informing clients to disconnect from helpers

0 Management of large scale helpers

* How to startup and shutdown helpers



Adaptive batching
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Performance of PostMan
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