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Scaling up the Prime Video
audio/video monitoring service and
reducing costs by 90%

The move from a distributed microservices architecture to a monolith
application helped achieve higher scale, resilience, and reduce costs.

https://www.primevideotech.com/video-streaming/scaling-up-the-prime-video-audio-video-monitoring-service-and-reducing-costs-by-90
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Convert video streams to frames/decrypt audio

Monitoring the quality of every video stream

Analyse frames or audio buffers for defects

Send real-time notifications
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Audio/video stream 8 AmazoniSNS real-time detection

Customer Customer’s real-time results
notification topic

%::;l AWS Step Functions workflow

Start conversion

Media Conversion AWS Lambda
Service Entry point

!

udio/video "
/ Parallel execution

buffers

%:E:n AWS Step Functions %:C:l AWS Step Functions
Detector 1 Detector 2

Amazon S3
audio/video Compute unit
buffers bucket

Aggregated detection
results
AWS Lambda Amazon 53
Result aggregation audio/video
buffers bucket

https://www.primevideotech.com/video-streaming/scaling-up-the-prime-video-audio-video-monitoring-service-and-reducing-costs-by-90
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Amazon SNS
The customer’s real-time
notification topic

Customer

Real-time detection

analysis
results

Amazon ECS task

|
Audio/video |
stream

Orchestration

T Analyze

audio/video buffer

New

conversion audio/video y
Detection

Detector1

Media Converter .
New detection Aggregated detection

Detector 2 result Result results
aggregation

Amazon S3

Audio/video detection

buffers results bucket

https://www.primevideotech.com/video-streaming/scaling-up-the-prime-video-audio-video-monitoring-service-and-reducing-costs-by-90
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Amazon SNS
The customer’s real-time
Start notification topic
analysis

Audio/video ‘
stream i .
Real-time detection

results g N

1azon ECS Forward
request

ECS clustgr

E

Amazon ECS Amazon ECS
service for service for detectors
detectors 1 and 2 3,4and 5

Per-detector aggregated
detection results

Amazon S3
detection results
bucket

https://www.primevideotech.com/video-streaming/scaling-up-the-prime-video-audio-video-monitoring-service-and-reducing-costs-by-90
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So many bad takes - what is there to learn from the Prime

Video microservices to monolith story

Containers

Custom code and services

Lots of choices of frameworks
and APl mechanisms

Where needed, optimize serverless
applications by also building services using
containers to solve for

* Lower startup latency
* Long running compute jobs

* Predictable high traffic

Serverless

Serverless events and functions

Standardized choices

Combine these building blocks
A AWS Lambda
(D API Gateway
& Amazon SNS, SQS
%7 Amazon DynamoDB
& AWS Step Functions

https://adrianco.medium.com/so-many-bad-takes-what-is-there-to-learn-from-the-prime-video-microservices-to-monolith-story-4bd0970423d4
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Divide and conquer
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Original Split Convert Merge Final

Read more: https://bit.ly/3wJOdvQ
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Parallel Computing with Lambda & Step Functions

ELEY AWS Cloud
~

Simple Storage Service
(Source File)

3;’_?,: AWS Step Functions workflow

EE EN

DynamoDB AWS Lambda
(Split Audio)
\

\.

DynamoDB  EFS

B B

AWS Lambda
(Transcode Video)

AWS Lambda (Split
and Convert Video)

AWS Lambda
(Merge Video)

AWS Lambda (Merge
Video & Audio)

Read more:

Multiple Lambda’s run here in
parallel to split the file using the
Dynamic Parallelism feature of
Step Functions.

EFS DynamoDB
DynamoDB

Simple Storage Service
(New File)



https://bit.ly/3wJOdvQ
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Serverless Video Transcoder

34MB MP4 (00:43, 1920x1080)
77MB MP4 (6:49, 2048x1152)

100MB MP4 (59:56, 1280x720)
350MB MP4 (07:45, 2560x1440)

420MB MKV (01:02, 3840 x 1606)
1GB MKV (57:57, 1280 x 718)

Serverless
Lambda

11 seconds
26 seconds

86 seconds
35 seconds

112 seconds
185 seconds

Read more:

Traditional
EC2 (t2.large)

32 seconds
144 seconds

1073 seconds
432 seconds

157 seconds
4320 seconds

MacBook Pro
16GB 3.5GHz i7

18 seconds
78 seconds

592 seconds
224 seconds

101 seconds
2367 seconds


https://bit.ly/3wJOdvQ
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Encoding, Fast and Slow:
Low-Latency Video Processing Using

Thousands of Tiny Threads

Sadjad Fouladi', Riad S. Wahby?', Brennan Shacklett?,
Karthikeyan Vasuki Balasubramaniam?, William Zeng?,
Rahul Bhalerao?, Anirudh Sivaraman3, George Porter?, Keith Winstein?
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AWS Serverless Hero ? S,
Author of Serverless Architectures on AWS
Co-organiser of the Melbourne Serverless Meetup C \i

Co-organiser ServerlessDays ANZ
Former VP Education & Research at A Cloud Guru

Former head of Serverlessconf

Co-founder of heart hands QQ

human. emotive. connected.
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And the costs weren’t too bad either (2018) > 9N

Key Management Service $25.26 _
Simple Storage Service (S3) $108.23 LN

289 Lambda Functions
19 Microservices
3.68TB of data in S3

107m Lambda Invocations / month

-

45m API Requests / month
3.8+ TB of data via CloudFront per day

650K+ users
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Gaining team efficiency and speed B ”

Microservice #B
DynamoDB

; e ' g
Sewm?ff ----------------- ) <. e ()]

Microservice #A

API| Gateway

DynamoDB
i - M —| ® <=> B
| GraphQL

Endpoint
Microservice #C

__‘EII « > @ . & <.\Dy‘naéoDB

CloudFront S3
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How we build today: from a scaleup back to a startup

Serverless first approach makes technical decisions easier

Leverage as many AWS and third-party services as possible

Differentiate with a magical user experience

Make the development experience easy
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Success GET /integration/transactions

Stacks
:57:37.368 » "Request" : {...} 8 items

Serverless Stack (SST)

Functions :57:37.738 Missing transactions for []
getting cached response false

APT :57:38.216 » "Response" : {...} 3 items

Test your apps live

Set breakpoints in your Lambda functions and test your apps live. Learn more >

B & -

DynamoDB

Success GET /integration/transactions

RDS
:57:37.306 » "Request" : {...} 8 items

lambda.ts X
Buckets :57:37.736 Missing transactions for []

src lambda.ts > .
’ “ - getting cached response false

D Debug sST5f

vARIABLES ex

® 2 D return {
statusCode:
body: "Hellc

GraphqL :57:38.200 » "Response" : {...} 3 items

ol

Cognito

wateh };

Success GET /integration/transactions

:57:37.303 » "Request" : {...} 8 items

cALLSTACK
ebug SST Start

:57:37.738 Missing transactions for []
getting cached response false

:57:38.215 » "Response" : {...} 3 items

LOADED SCRIPTS.
bo

Success GET /integration/transactions

:57:37.300 » "Request" : {...} 8 items

:57:37.737 Missing transactions for []

getting cached response false
pete-dev

) _"Response" - {___1} 3 items
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Serverless App

Lambda

Lambda \\
~ ;-=\\
- api.js —> \ SNs )= sns.js

API Gateway

Serverless Stack (SST)

5
H
7
£

® lambda.js — backend
RUN.. [> DebugSSTStarv §3% - {} I .gitignore M s lambdajs M X > & 5 4 2 O
 VARIABLES src > analytics > portfolio > IS lambda.js > & handler > & handler

» Block: exports.handler jEone =i tonatey ST ..\ \
fromDate: '2022-02-28' '

ProjectionExpression: "#position,assets,debts,#date,currency",

portfolioHistory: )
2 portfoliold: '0a05f3a0’
~ > this: return doc.query(params).promise();
toDate: -08- ’ ‘sst start’ debug stac
Ba Date: '2022-08-31' i t start’ debug stack
» UECR exports.handler = async (event) => {
> Local: exports.handler try [l e Y | V.
> Closure const portfoliold = event.queryStringParameters.portfoliold;
> Global const fromDate = event.queryStringParameters. fromDate;
const toDate = event.queryStringParameters.toDate;
« WATCH const user = event.requestContext.authorizer.lambda;

D 34 D console.® log("Get Portfolio History", portfoliold, fromDate, toDate, user.userId);

onst portfolioHistory = await queryItems(portfolioId, user.userId, fromDate, toDate);

console. log(portfolioHistory); ‘sst start’ client

v CALL STACK e /

B R O 50 statusCode: 200, ) )
Lt index.js [35692] RUNNING OUTPUT  DEBUG CONSOLE  TERMINAL I8 DebugssTstart +v [0 @ ~ X
I index.js [35703] RUNNING e

il Q?ndex,.. PAUSED ON BREAKPOINT
exports.handler src/analytic...

handleOnce

processTicksAndRejections
> LOADED SCRIPTS
v BREAKPOINTS
W Caught Exceptions
B Uncaught Exceptions
¥ lambda.js src/analy.. £ X 34
$° bug/deployment* O ®O0A 0 &> Debug SST Start (backend) Ln34,Col 5 Spaces:2 UTF-8 LF {} JavaScript & (2

E8H8tkPZ2 [src/authorizer/

b4a39fa68",

sportfo-9oX4Pugh8ldf [src/analytics/

hai
Debugger attached.
[



eoe M+ < platform.lumig: . 3511385c00c AST_HOUR

v % Transactions [ Last Hour | 31 Aug, 05:00pm to 31 Aug, 06:10pm fatfire-pete-dev

08 n Transactions with issues only
Dashboard
Start Time Duration Issues

& Transactions Result

A o T E A R O A - pete-dev-fat-fire-app-cor-ApiLambdaGETportfolioC4A-6shéfu... us-east-1

Fx +* o1 %1

Functions

® Success 5:55:43 PM 1,886 ms

pete-dev-fat-fire-app-cor-ApiLambdaGETportfolioC4A-6sh6fu... us-east-1
'  Success 5:54:38 PM
L S D1 %1

O b serva b i | ity L um i g 0 ¢ :jterdev'f:t:r:apprcor—ApiLambdaGETportfolioCAArbshéfu was1 I 2ssame

Transactions

pete-dev-fat-fire-app-his-ProcessUsersTimezoneC1DD-NAUh... us-east-1

eee M- < platform.lumigo.io/project/c_3511385¢0 ) ) o1

© Failure 5:51:13 PM 1,993ms | 3 Runtime.UnhandledPromiseRejection

QGbWW... us-east-1
% Dashboard Q o Failure 5:30:17 PM 2199 ms Runtime UnhandledPromiseRejection

Explore

D7EFB-5Q9E8... us-east-1
® Failure 5:06:40 PM

" & D7EFB-5Q9E8... us-east-1
Function Invocations 1.8K 371 Function © Failure 5:06:40 PM

pete-dev-fat-fire-app-cor-UserAuthorizerFn8DFD7EFB-5Q9ES... us-east-1
o Failure 5:06:40 PM
1

pete-dev-fat-fire-app-cor-UserAuthorizerFn8DFD7EFB-5Q9E8... us-east-1
® Failure 5:06:40 PM

Dark Mode
Transactions Tto140f 14 Page10f 1
Demo

) _
e -~ - —
o s — = — — 0 p— — — —
Q 0s:00PM os0Pm 0520PM 0530 PM 0540 PM 0550 PM 06:00PM 05:00PM 0520 PM 05:30 PM 0540 PM 0550 PM 0600 PM
Explore
@ Most Failed Functions Most Invoked Functions

Resources

=

System Map

Function Name Lumigo % Failur. # Failures Function Name Lumigo Tag #Invocations &

@ pete-dev-fat-fire-app-cor-.. Not Set 412% @ petedev-fat-fire-app-debug-stac...

us-east-1 us-east-1

Not Set 772 e

@ pete-devfatfire-appint-B.. T @ pete-dev-fat-fire-app-debug-sta-D...

us-east-1 us-east-1

Alerts

Not Set 507 ~

Setiings
) pete-dev-fat-fire-app-hi Notset  100% ) pete-dev-fatfire-app-cor-UserAut

us-east-1 us-east-1

Not Set 194 N

What's New ©
Helj
’ @ pete-dev-fat-fire-app-int-Lambda..
Dark Mode us-east-1

Demo. te-dev-fat-fi -debug-stac...
pete-dev-fat-fire-app-debug-stac. NotSat ~

Not Set 172 ~~







aWS from langchain.prompts import ChatPromptTemplate
from langchain.prompts.chat import SystemMessage, HumanMessagePromptTemplate

co M M U N I I Y DAY template = ChatPromptTemplate.from_messages(

[
AOTEAROA SystemMessage (

content=(
"You are a helpful assistant that re-writes the user's text to "
"sound more upbeat."

Microsoft Guidance vs LangChain

),
HumanMessagePromptTemplate. from_template("{text}"),

# we use LLaMA here, but any GPT-style model will do
1lama = guidance.llms.Transformers("your_path/llama-7b", device=0)
from langchain.chat_models import ChatOpenAI
# we can pre—-define valid option sets
valid_weapons = ["sword", "axe", "mace", "spear", "bow", "crossbow"] W = ChatOpenAI()
# define the prompt 1lm(template. format_messages(text='i dont like eating tasty things.'))
character_maker = guidance("""The following is a character profile for an RPG gan
“json

{

"id": "{{id}}",

"description": "{{description}}",

"name": "{{gen 'name'}}",

"age": {{gen 'age' pattern='[0-9]1+' stop=','}},

"armor": "{{#select 'armor'}}leather{{or}}chainmail{{or}}plate{{/select}}",

"weapon": "{{select 'weapon' options=valid_weapons}}",

"class": "{{gen 'class'}}",

"mantra": "{{gen 'mantra' temperature=0.7}}",

"strength": {{gen 'strength' pattern='[0-91+' stop=','}}

"items": [{{#geneach 'items' num_iterations=5 join=', '}}"{{gen 'this' temperature=0.7}}"{{/g

TS

# generate a character

character_maker(
id="e1f491f7-7ab8-4dac-8c20-c92b5e7d883d",
description="A quick and nimble fighter.",
valid_weapons=valid_weapons, llm=1lama
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us-west-2.console.aws.amazon.com/bedrock/home?region=us-west-2#/providers?mo
Q Search [Option+S] L ® Oregon v Peter Sbarski ¥
Amazon Bedrock Amazon Bedrock » Providers

Model providers .

Amazon Bedrock is a fully managed service that makes FMs from leading Al startups and Amazon available via an API, so you can choose from a wide range of FMs to find the

Overview

Examples . o
model that is best suited for your use case.

v Foundation models
Models A1 AI21 Labs a Amazon A\ Anthropic Stability Al

Providers

Embeddings Provider overview

v Playgrounds

Text Anthropic is an Al safety and research company that's working to build reliable, interpretable, and steerable Al systems.

Image

Models
Terms of service [4

Anthropic offers the Claude family of large language models purpose built for conversations, summarization, Q&A, workflow automation, coding and more. Early customers
report that Claude is much less likely to produce harmful outputs, easier to converse with, and more steerable - so you can get your desired output with less effort. Claude can
also take direction on personality, tone, and behavior.

Claude v1.3 Claude v2 Claude Instant v1.1

Anthropic's most powerful model, which excels at a wide range of tasks from sophisticated dialogue and creative content generation to Open in playground
detailed instruction following.

Model version Supported use cases Resource
v2 Question answering, information extraction, Prompt Design [4

@ CloudShell Feedback Language © 2023, Amazon Web Services, Inc. or its affiliates. Privacy Terms Cookie preferences
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Security/compliance first
Use microservices
Serverless where possible
CIl/CD

Monitor, monitor, monitor!

https://youtu.be/IPOvrK3S3gQ

Serverless monoliths can be OKI
Automation is a must

Think through your testing strategy
Go Serverless to enable experimentation and evolution

Have a technical strategy
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Thank you!

ONA

SECOND EDITION

Peter Sharski
Yan (ui
Ajay Nair

/'l MANNING

https://www.manning.com/books/
serverless-architectures-on-aws-
second-edition

https://itrevolution.com/product/the-value-flywheel-effect/
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