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Pessimistic locks
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Trading Data Analytics Platform

« Legacy Service Replacement

= Supports ~500 data scientists engaged in market research
= Aggregates anonymized customer portfolio data from multiple brokers
— Random low frequency imports will overwrite existing portfolio data
= Strong consistency requirement
— Queries must not return partially updated data



Process overview
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Semaphore items

Obtain Write Lock:
update portfolio_1 set lock = true, writeTimeout = timestamp if lock = false

return all values and then poll until readers = O or readTimeout expires

portfolio_1 2020-12-T12:00:00

Set Read Lock:
update portfolio_1 set readers += 1, readTimeout = timestamp if writeLock = false

return all values and poll until writeLock = false

call error handler if writeTimeout expires



Optimizing shard keys
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Getting the most out of DynamoDB throughput

“To get the most out of DynamoDB throughput, create tables where
the partition key element has a large number of distinct values, and

values are requested fairly uniformly, as randomly as possible.”
—DynamoDB Developer Guide

Space: Access is evenly spread over the key space

Time: Requests arrive evenly spaced in time



NoSQL workload distribution
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Write sharding

Salt indexed keys to support high-density aggregations on GSls

Primary Key

ek [ s« Attributes

2019-11-29T08:31:28Z#01 __ Source Location CustomerType
Online#(0-N) Us

ASIN Status FCCID
Customer_1(2019-11-29T08:31:28Z#01#11
- BO7G6CQQYG#(0-N) {PROCESSING BOOM 3 JNZS00170
— logn | Emal |  Name |  Address |
Customer_1 _ ,
- jdoe  [john@example.com 23 5th Street, Anytown, USA

Data Layer API

I « Abstract partitioning from clients behind an API

“ Processor * Write across many partitions

« Use parallel processes to increase read throughput

Online#1 Onlinet... Online#N




Parallel scan segmentation

Thread 1 Thread 2 Thread 3

Table

Segment 1 Segment 2 Segment 3

Segment N



Single vs. multi-table
shootout
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All data is relational

Social network Document management Process control

IT monitoring Data trees



SQL vs. NoSQL design pattern

Product Database

Normalized

Products
ID
Type
Price
Description

N

Books Albums Videos
D ID ID
Author Type Title
Title Title Category
Fiction Genre Fiction
Category e y | Producer
Date Director
Tracks ActorVideo
ID ActorlD
AlbumID VideolD
Title
Duration
Actors
ID
Name
Ao
“er
10
[ ...




Ad hoc “joins” in SQL | Emmsr———————

1155
17.45
2D

Big Video 14.99

4 ey [Book | 1099
6 [savingPrivateRyan___ [Video | 1899

SELECT * FROM PRODUCTS
INNER JOIN BOOKS ON
productld = productld
WHERE name = “Book Title"

bookld | productid | _author | _publisher | _iseN-10 _|[illalbumid| productid

SELECT * FROM PRODUCTS
INNER JOIN ALBUMS ON | 2 | 4 [Charlotte Bronté |Wordsworth | 1853260207

productld = productld

INNER JOIN TRACKS ON
albumld = albumld

WHERE name = “Album Title"

trackid |albumid]  song | duration |
| 3 |
| 4 |
Rl

| 6 |

|

Southbound Again

Sultans of Swing
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SELECT * FROM PRODUCTS ] o s 5
INNER JOIN VIDEOS ON 9 [ 1 Juos | 505
productld = productld --—_
INNER JOIN ACTORVIDEO ON

: = i om Hanks _ 13 [ 2 ftme | a3
Vite [Yo][s IERYViTe [Yo] [s
INNER JOIN ACTORS ON
actorld = actorld ] .

_ A :
WHERE name = “Movie Title" Time Complexity | e

O(loddp g Nlogiiy e(Nlog (Mda(Mbg(M))



Modeled “joins” in NoSQL

SELECT * WHERE PK="Book Title"
SELECT * WHERE PK="Album Title"

SELECT * WHERE PK="Movie Title"

Time Complexity
O(log(N))

Primary Key

Frankenstein Mary Shelley

Dire Straits

Dire Straits
Tom Hanks

Attributes

Publisher SBN-10
1159 | Banam |ss3210478

Producer ReleaseDate

17.49 10/7/78

Duration
3:55
Duration
5:23
Duration
3:18
Duration
4:10
Duration
2:58
Duration
5:47
Duration
6:16
Duration
4:42
Duration
5:05
Type
video

TrackNo

TrackNo

TrackNo

TrackNo

TrackNo

TrackNo

TrackNo

TrackNo

TrackNo

Price
14.99

Ann Spielberg

MacMillan

BirthDate




Modeled “joins” in NoSQL

Swap PK and SK on index

SELECT * WHERE SK="Author Name" K | Sk Attributes
T R—
SELECT * WHERE SK="Song Title" ie st
="Song 5o | 6

Sultans of Swing

St o Swing The
Very Best of Dire Straits _
N _u ’ Gender
SELECT * WHERE SK="Actor Name
ombonts | sz pma
_uny, ~Gender | Bmnoe | Bo |
SELECT * WHERE SK="Director Name" Tom ans —
 remy st | _ A Spielberg

SELECT * WHERE 5K="Musician

Sultans of Swing: The
Very Best of Dire Straits 25.99 10/19/98
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Thank you!
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