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Building at Amazon

—
@)
Huge scale Request path
235+ microservices About a dozen services
Over 280 trillion objects Well-defined boundaries
Averages 100 million requests per Great model for ownership
second
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Performance

Key business objective

End-to-end view



What is performance?

Dimensions Measurement
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X
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Tail latency matters

Data lake workloads are sensitive to latencies
Outliers (99.9+ percentile) matter
To improve, we need to root cause
Also. .. |
Each microservice writes its logs separately S\_&‘\\_—.-_ \I'Zr\‘\@‘:g'\'\?

We need to analyze exabytes of log data
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Where does latency come from?
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HDDs: seek times, rotational latency
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Let’'s talk about hard drives

Rotational Latency

Seek Time
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Hard Disk Drives (HDDs) use spinning disks (platters)
to magnetically store information.
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Connections \ i
\ Platters (disks)
Logic board
Image by Animagraffs

https://animagraffs.com/hard-disk-drive/



Where does latency come from?
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d\)@ Storage media
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HDDs: seek times, rotational latency

Computational overhead
Crypto, signing, garbage collection, etc.

v —

)fo} Queuing
Q Time spent waiting adds latency
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Providing insights to Amazon S3 dev teams
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Request latency
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S3 performance profiling in 3 easy steps

G Pull and prepare petabytes of log data from thousands of hosts

Reassemble and measure the latency of trillions of requests, based on the logs of
microservices

a Display results in a user-friendly way, in a completely self-service tool

EVERY HOUR
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What we built: Our architecture
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Log processor

Microservice log retrieval
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Functions . @ application

Log aggregator

Joined request logs

Ul backend
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Success stories

Hardware/Kernel

Timeout tuning combinations

Capacity scaling

Unintended Outcomes
enhancements
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Let's talk about hard drives, again

Hard drives are getting
denser

Ability to access the data
isn't increasing
meaningfully

|O scarcity
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Hard Disk Drives (HDDs) use spinning disks (platters)
to magnetically store information.
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Read/Write heads
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Let's talk about hard drives, again

Hard drives are getting denser
Ability to access the data isn't increasing meaningfully
O scarcity

Access density
250 GB drive =~ 400 IOPS/TB
20 TB drive =~ 5 IOPS/TB (80x reduction!)
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10: A mental model

IO improvement levers:
Increase the supply
Decrease the demand

Spread better
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Access patterns drive 10

Workload observations
Read frequency

Object lifetimes
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coupang
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Business areas No. of employees Annual sales Quarterly sales

Coupang /.\{I / 7>
oupang Eats Q Q Q I e)
(C:Zo:Ea:zlE)I:y ql—lqmlm - . I K

Coupang Pay 60K persons $18'4 billion $5.0 billion

(increased by 54% YoY) (increased by 12% YoY)
Jet Delivery

Logistics Regional investment Customers Rocket Delivery
infrastructure scale

17.9M persons

Coupang Active Customers*

—

|_ ann0nn

2 Establishing
3t9km 1.4km?2FCs

Millions of
inyear 2021 9000K persons
Wow members prod ucts
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Coupang data platform overview

31.5 1,300+ 120K >00K
petabytes of user oh g queries per
data S jobs per day day

7.1M

logs per EM55K 150K 5.'.500
Minute R nodes data sets certified data
ingested per day sets




A/B testing

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
U




“How did I ever live without
Coupang?”’

Customer experience feedback
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Experiment life cycle

1. Design
/ Gating \
5. Decide 2. Implement
Launch review Randomize and log
4. Analyze 3. Monitor
Self-service Alerting

S
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Experimentations on live widget

EI-CTPN

Group B
Control: without live widget R Live widget on 5th position
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Experiment: Seller name on review section
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Z2 13,000~14000%! 7}

By providing seller
information on each
product review:

Increased
customer trust

Increased percentage
of customer revisits



A/B testing architecture
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What is A/B testing?

Random Control group

( split A
509, [—

\ Compare Decide
8 % N pang % L . —

metrics launch
Target \

audience / B
Exposure 500/0

Treatment group
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A/B test infrastructure
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Batch layer — metrics engine

Event
Configuration

l EVENT
GEMERATOR

Metric -
Configuration
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Revisit days - adding seller info on review

20158 Results V3 ~ > Revisit Days ~
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Lesson learned: Cumulative calculation

Incremental calculation

eFaster processing

Non-incremental calculation

eFault tolerance

eScale calculation on Amazon EMR
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Incremental calculation with state
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\
cumulative %
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Common Themes

- Plan for resumability
- Go serverless, if appropriate
_] - Sometimes you find what you're not
looking for
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Thank you!

Seshu Adunuthula Aldi Tjahjadi Seth Markle

seshu@coupang.com altjahja@coupang.com smarkle@amazon.com

[waeres] Please complete the session
T8

survey in the mobile app
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