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Agenda

We're going to collaboratively explore a set of design puzzlers:
1. "Amuse Bouche" puzzlers to get us warmed up
2. A design to vend redemption codes

3. A design to look up IP addresses

For each puzzler, I think | have a good answer and will guide you there,
but maybe you'll surprise me with something better!
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““My on-demand table is very f
slow to load some initial data. |
had to switch to Provisioned
and it loaded much faster”

What could explain this?
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“I'm looking at a table with lo
of write traffic but zero read
traffic. Why would anyone
have a table they never read

from?"”

What could explain this?
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Vending redemption codes
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Codes table

 Imagine you're vending unique

redemption codes as a service. Your
partition key (PK) is each marketing SFDCHT25 B ULM7-QGA08
campaign, and the sort key (SK) holds
the codes as a random alpha-numeric. EESEs OUZAJ-ULCVZ
You might have thousands of unique
PKs and a million unique SKs. You
want to efficiently pull a code for a
campaign, after which you will use it
and then "burn" it from the table so SFDC#910 143CX-GRQP9
it's never vended again.

SFDC#725 TR4JW-H5VPT

SFDC#910 HTDRL-5C5AF

SFDC#910 Z38B6-KNQ2S

How do you do this? Example RedemptionCode table data
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Atomic get and delete

First, how do you get and delete an item safely?
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Pick an item

What's the best way to pick an item to "burn"?
What happens if you always pick the first?
Can you pull the first N items and select a random one? Pros and cons?

Can you pull a true random code from a specific campaign?
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Keep an audit

What if you need to keep a record of "burned" codes?
Must you use TransactWriteltems?

Can Amazon DynamoDB Streams be helpful?
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Table class
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What table class would be best for an audit table?

Update table class

Table class

Select table class to optimize your table's cost based on your workload requirements and data access patterns.

Choose table class

© DynamoDB Standard DynamoDB Standard-IA

The default general-purpose table class. Recommended Recommended for tables that store data that is

for the vast majority of tables that store frequently infrequently accessed, with storage as the dominant table
accessed data, with throughput (reads and writes) as the cost.

dominant table cost.

(® Table class updates is a background process. The time to update your table class depends on your table traffic,
storage size, and other related variables. You can still access your table normally while it is converted. Note that no
more than two table class updates on your table are allowed in a 30-day trailing period. Learn more [£]
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Global tables
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How would this design work with global tables?

Create replica

Replication settings

Current Region
US East (N. Virginia)

Available replication Regions
You can replicate your table to one of these Regions.

Choose a Region

1AM role

This service-linked role is used for replication.

@ For replication to work, DynamoDB Streams will be enabled automatically for new and old images.

Cancel
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Looking up IP addresses

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
\-—-;’



IP lookup table

- Imagine you want to look up metadata about incoming IPv4 addresses (such as
owner, country of origin, security rules to apply, and more). Your metadata is
represented by 500,000 IP address ranges, each having a start and end address
as well as the metadata payload to be returned for any IP address in that range

How do you data model this? To what query rate can it scale?
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The algorithm

First, what's the algorithm?
Let's assume continuous non-overlapping ranges
You can do this with a single query
What data type to use for the sort key?

What value do you pick for the partition key?
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Option: IP address as a string

SK

10.0.0.0

11.0.0.0

11.128.0.0

12.0.0.0

Metadata

Range 10.0.0.0/8 metadata

Range 11.0.0.0/16 metadata

Range 11.128.0.0/16 metadata

Range 12.0.0.0/8 metadata



Option: IP address as a number

SK Metadata

167772160 Range 10.0.0.0/8 metadata

184549376 Range 11.0.0.0/16 metadata

192937984 Range 11.128.0.0/16 metadata

201326592 Range 12.0.0.0/8 metadata
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Option: A higher cardinality partition

SK Metadata

167772160 Range 10.0.0.0/8 metadata

184549376 Range 11.0.0.0/16 metadata

192937984 Range 11.128.0.0/16 metadata

201326592 Range 12.0.0.0/8 metadata
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Loading speed

How fast should we expect to load the 500,000 items?
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Loading from a CSV, using one partition key

Il Provisioned Writes Consumed Writes
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A 6 minute load. Why do we see this performance? Is this good or bad?
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Loading again with 200+ partition keys

Il Provisioned Writes Consumed Writes
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Why do we see this performance?
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Loading from a tweaked CSV, still 200+ PKs

. Provisioned Writes Consumed Writes
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What change was made to the CSV to improve performance like this?
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Querying rate

If we use one PK, how many queries per second should we expect?
(assume eventually consistent reads)

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



New on-demand table, using one partition key

Read usage (average units/second) Tminute ¥  (multiple) ¥  Resetzoom @ | & | v X

1h 3h 12h 1d 3d 1w  Custom

4,500 RRUs = 9,000 QPS

5 minutes of traffic. Why do we see this performance?
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10 minutes later...

Read usage (average units/second) 1minute ¥  (multiple) ¥  1h  3h 1w Custom ‘ C ‘ v ‘X

9,000

Why do we see this performance?
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15 minutes later...

Read usage (average units/second) 1minute ¥  (multiple) ¥  1h  3h : 3d 1w Custom C

18,000

16,000

12,000

4,000

Why do we see this performance?
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After a 90 minute run...

Read usage (average units/second) 1minute ¥  (multiple) ¥  1h 3h 12h 1d 3d 1w Custom (90m) C 105 v | X

225,000

220,000
200,000
180,000

160,000

140,000
140,000 1 20,000

120,000
100,000
80,000
&0,000

40,000

20,000

Why do we see this performance?
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Partition key cardinality

Is there any advantage to high cardinality partition keys?

Hint:
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New on-demand table, now 200+ partition keys

Why do we see this performance?



Scaling up

What max query rate we should expect?

Hint:
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Provisioned at 500,000 RCU, using 200+ PKs

3d 1w Custom (100m) C 10s ¥
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720,000 = 1,440,000 QPS
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90 minute run. Why do we see this performance?



Amazon CloudWatch “query latency”

Query latency (milliseconds) 4 tTh 3h 12h 1d 3d 1w  Custom (2w) Line v Actions ¥ C im ¥

Apply time range Q
25

1.88ms
,_’\,—\_,_/\,_/ﬂ-/k_,_,b/x/\’_¥

0

2325 23:30 23:35 23:40 23:45 2350 23:55 00:00 00:05 0010 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 00:55

Average query request latency as measured during the 90 minute run
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Thank you!

[waeres] Please complete the session
T8

survey in the mobile app
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