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N kreuzwerker

kreuzwerker. Short introduction.
Speakers: Alex Ramos (kreuzwerker),
Maria Nunez (AWS).

Building Gen AI Applications on AWS.
Speakers: Chandan Rajah (AWS), Jenny
Vega (AWS).

Startup Bootcamp: AWS Programs.
Speaker: Nina Trejos (AWS).

Architecting for Success and Optimizing
for Longer Runways. Speaker: Wojciech
Orzechowski (kreuzwerker).
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N kreuzwerker

kreuzwerker

We unleash digital technology. Made to
measure.



N kreuzwerker

Founded 2010 ' Migration & Modernization

AWS Partner since 2013 | =y Da_ta & Analytics

100% AWS | ’Cloud Nvatlve Development

; YA Managed Security Services
Berlin, Frankfurt, | |

Warsaw, Zurich | ' Cloud Financial Management

adWS
e

PARTNER PARTNER PARTNER PARTNER PARTNER

Advanced Tier Migration Services Managed Service DevOps Services Well-Architected
Services CERTIFIED e Co '"P‘ ency Provider Competency Partner Program




Founded 2013

From “extended workbench" to Cloud Consultlng Y

100% AWS

) &Y' Y . R,
Certified and more 1mportant1y proven experts
Access to expertlse of a globally act1ve company §

Access to funding to start / grow your busmess






Data Readiness Assessment Open Search Assessment

Scope: Assessment of current data types and usage. Scope: Assess Search Scope, Search Engine Interaction

Deliverable: Data Strategy including Best Practices
Time & Effort: 5 Person Days

Funding Options: Based on ARR MAP/MAP Light
eligible

Deliverable: Assessment Report

Time & Effort: 5 Person Days

Funding Options: Based on ARR MAP/MAP Light
eligible

=

Well Architected Framework Review AI/ML Development & PoC Building

Scope Analyse Data Workload/Architecture along
the Well-Architected Pillars

Deliverable Report of findings / recommendations

Scope Identification of AI/ML Use Cases and
Implementation / Building of a Data / AI/ML PoC
% Deliverable Proof-of-Concept v
Time & Effort: 2 Person Days = Time & Effort: 10-25 Person Days -

Funding Options: 5k Credits / Funding Options: PoC Funding
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STARTUP SCALE SERIES

Building Gen Al
Applications on AWS

Chandan Rajah

Principal Solutions Architect
AWS




Agenda

Introduction to Generative Al
Building on AWS

Reference Architectures
Demo

Questions
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Introduction to
Generative Al

aWS Sta rtUpS © 2023, Amazon Web Services, Inc. or its
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Question: What is generative Al?

e Creates new content and ideas, including conversations, stories,
images, videos, and music

e Powered by large models that are pretrained on vast corpora of
data and commonly referred to as foundation models (FMs)

‘.WY\‘

© 2023, Amazon Web Services, Inc. or its affiliates. All rights.
reserved.
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Generative Al is powered
by foundation models

Pretrained on vast amounts of . 7 N
unstructured data Dee SN 000101101100
Contain large number of parameters that make ERE
. ®@e -
them capable of learning complex concepts Sk 0000000110
®e e o
g2
. . . e . @
Can be applied in a wide range of contexts it
'. 010001010000 100
Customize FMs using your data for domain .

specific tasks

aws

N > © 2023, Amazon Web Services, Inc. or its affiliates. All rights
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How foundation models differ from other ML models

( Y4 )
[ | FPm——=—=—===-= 1 [ | FP==——=-=—=--= 1
! 1! 1 Tasks 0 ! 1 Tasks
1 1 1 1 1 1 : 1
1 1
(Lloe e = ML model ——> ! 1!
data 1 [ T
1 1 T 1 1 | : 1
f n X 1 1 -
Labeled 1 1!
data —_— ML mo‘del —_— 1 P l_ :
i C— g h
Labeled > [ ML model 3 Unlabeled 3 Foundation 3
data data model
1 ] T 1 !
Lzl e =——> ML model ————>

data
] 1 T 1
1 1 []
Li:jt;'il:d = ML model —>

1
Pre-train

>
Q.
Q
-
~~

~—— Traditional ML models 7\ Foundation models————~

aws
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Generative Al and foundation models

Generative Al is a type of Al that can create new content and ideas, including conversations, stories,
images, videos, and music. Like all Al, generative Al is powered by ML models—very large models that
are pre-trained on vast amounts of data and commonly referred to as Foundation Models (FMs).

LLM

CV

NLP — Natural Language Processing
CV — Computer Vision

LLM — Large Language Model

FM — Foundation Model

aWS Sta rtU pS © 2023, Amazon Web Services, Inc. or its 15
N1 affiliates.



Adapting
Foundational Models

aWS Sta rtUpS © 2023, Amazon Web Services, Inc. or its
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Why adapt a foundation model?

 Specific Task

Closed-domain knowledge

Current Knowledge

 Improving the performance/quality

e
g
Reduce likelihood of hallucinations

Common Crawl

FMs on Amazon
Bedrock and
Sagemaker

Wikipedia

Initial
Pretraining

Jumpstart
[ 4 '

»® —> | Foundation Model

Prompt
(Question)

aWS Sta rtU pS © 2023, Amazon Web Services, Inc. or its
N

affiliates.

—>

Response
(Answer)

17



How can | adapt a foundation model?

v=llv=IlIv-
v | ) | S
Ll | Bl | B
v=llv=llv—

Task specific
labeled dataset

Fine-tune
Task .ﬂ
Foundation s .&
Model Prompt

Prompt based learning
Supervised learning (Fine Tuning)
Updates the model weight
Small amount of data (100 to 500) - JSONL
Fewer epochs
Task Specific
Supported models (T5, GPT-J, Diffusion)

aWS Sta rtU pS © 2023, Amazon Web Services, Inc. or its
N

affiliates.

Domain specific
unlabeled
dataset

Further
pre-train

: [ 4
Foundation — o
Model R
Prompt

Domain Adaptation
Self-supervised learning (further pretrain)
Updates the model weight
Large corpus of data (CSV, JSON, TXT)
Custom vocabulary & tokenizer
Not specific to task
Supported models - GPT-JB & Variant

Ex. Legal or fintech domain

A A . g
== é é Domain specific
= . unlabeled

dataset

l Embeddings
o I

Vector DB &— a9
C__]
Prompt

= | Prompt with
o= context

Foundation
Model

Information Retrieval

Augmented with closed-domain knowledge

(GYA\E))

Retrieval using dense vector representation

Feeds prompt with the "Context”
Query FM w/ context to get the output

No updates to model weights

18



Anatomy of a Prompt

Instruction

Temperature

Context / Examples >

Output Indicator Foundational Model

Top K samples

(e.g.) Llama 2, Mistral

Top P probabilities

Generated Output <

aWS Sta rtU pS © 2023, Amazon Web Services, Inc. or its
) affiliates.



Zero Shot Few Shot

Prompt:

Prompt: A "whatpu" is a small, furry animal native to Tanzania. An example of a sentence that uses
the word whatpu is:
We were traveling in Africa and we saw these very cute whatpus.

Classify the text into neutral, negative or positive. To do a "farduddle" means to jump up and down really fast. An example of a sentence that uses
Text: I think the vacation is okay. the word farduddle is:
Sentiment:
Output:
Output:
When we won the game, we all started to farduddle in celebration.
Neutral
’ Brown et al.
Wei et al. 2020
(2022)
Prompt:
This is awesome! // Negative
This is bad! // Positive
Wow that movie was rad! // Positive
What a horrible show! //
Output:
Negative
Min et al.
aWS Sta I"tU pS © 2023, Amazon Web Services, Inc. or its 2022
) affiliates.

https://www.promptingguide.ai/technigues


https://arxiv.org/abs/2005.14165
https://arxiv.org/abs/2005.14165
https://arxiv.org/abs/2202.12837
https://arxiv.org/abs/2202.12837
https://arxiv.org/pdf/2109.01652.pdf
https://arxiv.org/pdf/2109.01652.pdf
https://www.promptingguide.ai/techniques

Chain of Thought

Standard Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples
do they have?

A: The answer is 27. x

Including self
consistency

Chain-of-Thought Prompting

~,

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples
do they have?

oo

(a) Few-shot

(b) Few-shot-CoT

Q: Roger has 5 tennis balls. He buys 2 more cans of tennis
balls. Each can has 3 tennis balls. How many tennis balls does
he have now?

A: The answer is 11.

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A

ﬁRoger has 5 tennis balls. He buys 2 more cans of ler@
balls. Each can has 3 tennis balls. How many tennis balls does
he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls each is 6
tennis balls. 5 + 6 = 11. The answer is 11

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A

(Output) The answer is 8. X

S o

(Output) The juggler can juggle 16 balls. Half of the balls are goif
balls. So there are 16 / 2 = 8 golf balls. Half of the golf balls are
W& So there are 8/ 2 = 4 blue golf balls. The answer is 4. /

(c) Zero-shot

(d) Zero-shot-CoT (Ours)

Q: A juggler can juggle 16 balls. Half of the balls are golf balls\
and half of the golf balls are blue. How many blue golf balls are
there?

A: The answer (arabic numerals) is

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A: Let’s think step by step.

(Output) 8 X

Cnser is9. ] e 4 J

Wei et al.

(2022)

AWS startups 2023 amazon web services, inc. or its
)

affiliates.

(Output) There are 16 balls in total. Half of the balls are golf

balls. That means that there are 8 golf balls. Half of the golf balls
are blue. That means that there are 4 blue golf balls. v

Kojima et al.
(2022)

\vKnowIedge 1}

[
| Answer
L J

Prompt

E ), K

Demonstrations: ...
(fixed for task) Q(®), K(®

Generate by Knowledge 1 \
sampling

Knowledge 2‘
J

Liu et al.
2022


https://arxiv.org/abs/2205.11916
https://arxiv.org/abs/2205.11916
https://arxiv.org/pdf/2110.08387.pdf
https://arxiv.org/pdf/2110.08387.pdf
https://arxiv.org/pdf/2109.01652.pdf
https://arxiv.org/pdf/2109.01652.pdf

EEYE] %} '
Augmented
Generation (RAG)

FOUNDATION
MODEL

CONTEXT from
DATA STORES

>) © 2023, Amazon Web Services, Inc. or its affiliates. All rights
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Building on AWS
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Al21labs

Multilingual LLMs for
text generation in
Spanish, French,

German, Portuguese,
Italian, and Dutch

aws

Amazon Bedrock

% cohere

Text generation model
for business
applications and
embeddings model for
search, clustering, or
classification in 100+
languages

N 2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights

reserved.

models

stability.ai

Generation of unique,
realistic, high-quality
images, art, logos,
and designs

Choice of foundation

ANTHROP\C

CLAUDE 2

LLM for thoughtful dialogue,
content creation, complex
reasoning, creativity, and
coding, based on
Constitutional Al and
harmlessness training

amazon
~—

AMAZON TITAN

Text summarization,
generation,
classification,
open-ended Q&A,
information extraction,
embeddings and search



Foundation models alone
cannot execute tasks

>) © 2023, Amazon Web Services, Inc. or its affiliates. All rights
i



Enabling foundation models to
complete tasks

ey O
F B oR @

1 2 3 4

DEFINE INSTRUCTIONS
AND ORCHESTRATION

2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights
i



P
4

& Agents for
Amazon Bedrock =

Enable generative Al applications to
complete tasks in just a few clicks

IN PREVIEW TODAY

Breaks down and
orchestrates tasks

Securely accesses and
retrieves company data

Takes action by executing
API calls on your behalf

Provides fully managed
infrastructure support



Your data is
your differentiator

So are the
prompts

>) © 2023, Amazon Web Services, Inc. or its affiliates. All rights
i



A comprehensive set of services
for your data foundation

Store & Query Act
DATA SOURCES FOR APPLICATIONS FOR ANALYTICS & ML MACHINE LEARNING
@& Amazon Aurora Data Warehouse @ Amazon SageMaker
3
-> ; —> PEOPLE
10T / DEVICES @ Amazon DynamoDB Amazon Redshift
. GENERATIVE Al _> APPS
APP /LOGS & T Data Lake
7~ Amazon Kinesis Eg% Amazon Bedrock
3RD PARTY DATA -> R @ Amazon S3 —> DEVICES
m Amazon MSK
. BUSINESS INTELLIGENCE
Big Data
@g@ Armazon EMR /DV Amazon QuickSight

& A
4—» Catalog & Govern @ AWS Lake Formation <j:ﬁ> Amazon DataZone
v

aws

N 2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights
reserved.



Vector
embeddings
support RAG

aws

N 2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights
reserved.

QUESTION

VECTOR
DATA STORES

Vector embeddings

FOUNDATION
MODEL

—_—



Enabling vector support across our services

=5

Jfel

AMAZON OPENSEARCH
SERVICE

RNA

K\ N

aws
2



Storing vectors requires
dedicated resources and expertise

>) © 2023, Amazon Web Services, Inc. or its affiliates. All rights
i



e

Vector engine for
OpenSearch
Serverless

Simple, scalable, and high-performing vector
storage and search without managing
infrastructure

Store and query embeddings
alongside your business data

Enable more relevant
similarity search

Scale easily and efficiently



Al21labs

Models
Jurassic-2 Ultra, Mid
Contextual answers

Summarize
Paraphrase

Grammatical error

correction

Tasks
Text generation

Long-form

generation
Summarization
Paraphrasing
Chat

Information
extraction

aws
N
reserved.

Build with publicly available
foundation models

RN Meta Al

Models

Llama 2 7B, 13B, 70B

Tasks
Question answering
Chat
Summarization
Paraphrasing
Sentiment analysis

Text generation

© 2023, Amazon Web Services, Inc. or its affiliates. All rights

% cohere

Models

Cohere
Command XL

Tasks
Text generation

Information
extraction

Question answering

Summarization

AVAILABLE ON SAGEMAKER JUMPSTART

Hugging Face

Models

Falcon-78B, 40B
Open LlaMA
RedPajama

MPT-7B
BloomZ 176B
Flan T-5 models (8 variants)

DistilGPT2
GPT NeoXT

Bloom models
[ENELELIO)]

Tasks
Machine translation
Question answering

Summarization

stability.ai

Models
Stable Diffusion XL 1.0
2.1 base
Upscaling

Inpainting

Tasks

Generate photo-realistic
images from text input

Improve quality of
generated images

Features

Fine-tuning on Stable
Diffusion 2.1 base model

Light®n

Models

Lyra-Fr
10B, Mini

Tasks
Text generation
Keyword extraction
Information extraction
Question answering
Summarization
Sentiment analysis

Classification

databricks

Models

Dolly

Tasks
Question answering
Chat
Summarization
Paraphrasing
Sentiment analysis

Text generation

alexa
N1

Models

AlexaTM 20B

Tasks
Machine translation
Question answering

Summarization
Annotation

Data generation



Reference Architectures

aWS Sta rtUpS © 2023, Amazon Web Services, Inc. or its
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Retrieval-Augmented Generation (RAG)

REFERENCE ARCHITECTURE

Query FM with context

e PR
|
: Domain specific data Text embedding Vector DB I
1
I ;
1 ‘ N -
. Sy = & (<] [k (o] .
N — e, T L :
|
| Amazon Kinesis Amazon S3 Amazon SageMaker  Amazon Bedtock Amazon SageMaker OpenSearch Service (KNN AWS Partner .
I (realtime) (batch) Endpoint GPT-J 6B Titan Embeddings train built-in KNN algo Plugin) / RDS (pgvector) or Opensource :
1
|
: Build and maintain dense vector database of domain specific dataset I
l'__________________________________________________________________________________________I
| 3
I Text embedding Vector DB :
1
1
| w - Sy o1 ;
B Sl T @ ! — .
| : Ls |
|
1 User Query i 68 N\ Amazon SageMaker OpenSearch Service AWS Partner !
geMaker  Amazon Bedrock ; - 3 - I
1 Endpoint Titan Embeddings Endpoint (KNN model) (KNN Plugin) / RDS (pgvector) or Opensource Domain specific -
; , context (K=n) I
| Retrieve the query context I
l'__________________________________________________________________________________________I
: Prompt Foundation Model |
N |
: N — ‘ W — !
' g E — — |i= :
| o —
|
|
Context Amazon SageMaker (R ey Answer '
: User Query Endpoint (Jumpstart) Titan Text -
! l
- |
|

affiliates.
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Retrieval-Augmented Generation on AWS

WITH OPENSEARCH AND LANGCHAIN

| Offline |
| |
| |
| I
| I
| |
| Amazon S3 Sagemaker Processing Job Sagemaker Endpoint |
| (Knowledge Corpus) (Documents to Embeddings) (LLM for Embeddings) |
| |
_______________________________ a
Convert
user question
into embeddmgs
1 5
User ques!ion invokes
S—> Search relevant
T RESTAPI il:a:l ke m i skt . I]"‘&
< generated enhance context [
LLM generated ; response response
response AWS Lambda Amazon
Appllcauon Opensearch
Prompt
+
Query 6

+
Enhanced context

Sagemaker Endpoint
(LLM for Text Generation)

aWS Sta rtU pS © 2023, Amazon Web Services, Inc. or its
N—""

affiliates.

The architecture diagram includes the following AWS services:

- SageMaker and Amazon SageMaker JumpStart for hosting the two LLMs
(GPT-J for embeddings & Llama 2 for generation).

- OpenSearch Service for storing the embeddings of the domain knowledge
corpus and doing similarity search with user questions.

- Lambda for implementing the RAG functionality and exposing it as a REST
endpoint via the APl Gateway.

« Amazon SageMaker Processing jobs for large scale data ingestion into
OpenSearch.

Additionally, we use:
- LangChain for interfacing with OpenSearch Service and SageMaker.

- FastAPI for implementing the REST APl interface in the Lambda

Resource: Blog Post on RAG with OpenSearch and
Langchain


https://aws.amazon.com/pm/sagemaker
https://aws.amazon.com/sagemaker/jumpstart/
https://aws.amazon.com/opensearch-service/
https://aws.amazon.com/lambda/
https://aws.amazon.com/api-gateway/
https://docs.aws.amazon.com/sagemaker/latest/dg/processing-job.html
https://python.langchain.com/en/latest/index.html
https://github.com/tiangolo/fastapi
https://aws.amazon.com/blogs/machine-learning/build-a-powerful-question-answering-bot-with-amazon-sagemaker-amazon-opensearch-service-streamlit-and-langchain/
https://aws.amazon.com/blogs/machine-learning/build-a-powerful-question-answering-bot-with-amazon-sagemaker-amazon-opensearch-service-streamlit-and-langchain/

Generative Al Application Builder

PUSH BUTTON DEPLOYMENT

el AWS Cloud

Amazon Kendra

Stream response back
through WebSocket

WebSocket e

| SN

oL

Knowledge B: Amazon CloudWatch
nowleage Base Custom Dashboard

|
|
| Amazon AP| Gateway  integration AWS Lambda Amizon Badrock
| LangChain
I Orchestrator
: Cache Cognito API key PraX|
User Pool Public Key o E—— ( @ )
0 = (. J -
A2 L B B
AWS Secrets Manager
% E
8 L @ B 5 B 5 J Third-party LLM
—s ) providers
Business Client Lambda Authorlzer Parameter Store Parameter Store
users Custom Authentication Read LLM configuration
(prompt, temperature,
other parameters)
TTL expiry
(24 hours default
configurable)

’ Amazon DynamoDB
Amazon CloudFront  Amazon Cognito Session Store

(Store conversation, context,
LangChain Context)

During resource creation, a custom resource stores

Web app config information required by the Ul P
o ) _serpool, AR onopolnt) and pushedasa Uloonty ________ B

Amazon S3 Parameter Store

aWS Sta I"tU pS © 2023, Amazon Web Services, Inc. or its
N—""

affiliates.

Resource: Generative Al Application Builder on
AWS


https://aws.amazon.com/solutions/implementations/generative-ai-application-builder-on-aws/
https://aws.amazon.com/solutions/implementations/generative-ai-application-builder-on-aws/

Introducing the Generative Al Application Builder on AWS

Facilitates the development, rapid experimentation, and deployment of generative Al applications, without
requiring deep experience in artificial intelligence

000 |

O/\({“ o —

o —<{40
D_
C J J
Choice & Rapid Production-Ready Extensible Modular
Configurability Experimentation Architecture
Connect to any Compare

model or data
sources with
pre-built
connectors

Deploy with
production-ready
security & scalability

performance and
outputs using a
simple interface

Extend and modify

the solution to fit

your specific use
case

aws

N 2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights
reserved.



How it works

Application Builder

Generative Al

[<P>] —>—>—>E

Deploy and Access the Choose and Deploy your
on AWS . N
configure the Deployment connect an application
CloudFormation BEELLGEGEDT LLM with
template create a use your data
case sources
aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights

N

reserved.




Generative Al Application Builder integrates
Amazon Bedrock and its leading foundation models

amazon
~—

Amazon Titan

Text summarization, generation,
classification, open-ended Q&A,
information extraction, embeddings,
and search

Al21labs

Jurassic-2

Multilingual LLMs for text generation
in Spanish, French, German,
Portuguese, Italian, and Dutch

ANTHROP\C

Claude 2

LLM for conversations, question
answering, and workflow automation
based on research into training
honest and responsible Al systems

\. J

( N\ [ )
% cohere N Meta
Command Llama 2 (coming soon)
Text-generation model for business Fine-tuned models ideal for dialogue
applications and embeddings model use cases and language tasks
for search, clustering, or classification
in 100+ languages

\. J

aws

N 2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights

reserved.



Get Started!

Deploy a complete generative Al application
customized with your data in a few minutes

aws

N 2 © 2023, Amazon Web Services, Inc. or its affiliates. All rights
reserved.

~

aws ContactUs Support+ English~ MyAccount~  Signin A
2 PP g y g Create an AWS Account

Products  Solutions Pricing Documentation Learn Partner Network ~AWS Marketplace ~Customer Enablement Events ExploreMore  Q

@& AWS Solutions Library Industry v Cross-industry ~  Technology v OrganizationType ~  BrowseBy ~  Whatare Solutions?  Resources ~

AWS Solutions Library

Generative Al Application Builder on AWS

Rapidly develop and deploy producti dy ive Al

w implementation guide

| Free AWS Training | your ca Aws free, four-h course

Overview

Generative Al Application Builder on AWS facilitates the development, rapid experimentation, and deployment of generative artificial
intelligence (generative Al) applications without requiring deep experience in Al. This AWS Solution accelerates development and streamlines
experimentation by helping you ingest your business-specific data and documents, evaluate and compare the performance of large language
models (LLMs), rapidly build extensible applications, and deploy those applications with an enterprise-grade architecture.

Generative Al Application Builder on AWS includes integrations with Amazon Bedrock and its included models, such as Amazon Titan.
Additionally, this solution has pre-built connectors to popular, third-party LLMs and enables connections to your choice of model using
LangChain or AWS Lambda. Start with the no-code deployment wizard to build generative Al applications for conversational search,
generative Al-powered chatbots, text generation, and text summarization.

MacBook

42


https://aws.amazon.com/solutions/implementations/generative-ai-application-builder-on-aws/

Demo

aWS Sta rtu pS © 2023, Amazon Web Services, Inc. or its
SN
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Thank you!

Chandan Rajah

crajah@amazon.com

https://www.linkedin.com/in/crajah



mailto:crajah@amazon.com
https://www.linkedin.com/in/crajah/
mailto:jennyvg@amazon.com

Startup Bootcamp: AWS Programs

Learn about how AWS supports startups through
funding, credits, technology, go-to-market and more.

Warsaw, Poland | November 9th 2023

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I ENIGE

e AWS Startups Account
Executive

e Focused on supporting
early-stage startups

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Why startups build on AWS

M susT EAT Takeawaycom

! All of our infrastructure runs SHasana Affirm 5% Airtable Expect Me atrium
on AWS. We selected AWS
because it's a really solid

AuthO

platform to build on and to 3 )

scale with. We're confident e bﬂﬂ%@ Casper cEes classpass COHESITY
that whatever size we reach,
AWS will be there to Suppor?,

e & Dataminr thGXU drive.al

= C—1 | | T @ wencon | ®orwwe  coinbase

Bastiaan Terhorst
Chief Product Officer

O = =]
— v 1 ——= [C— wamey” [ | [ entelo AYASDI

LaunchDarkly

é Y monzo Betterment O CONSENSYS

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Why startups choose AWS

We love roadest set of roven startup
startups services programs for growth

aWS7 © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved



AWS Startup Universe

Dozens of programs and a dedicated organization for Startups

Idea

Build OR

ove to

el |
Grow-and-Scate

Co-marketand-Co-sell

>

Startup Loft Accelerator
(FREE)

Equity-free program focused on supporting
early stage startups.
APPLY HERE

Startup Loft Trainings (FREE)
Startup event hub covering topics like
pitching, networking etc.

JOIN HERE

Activate Founders (FREE)
$1000 Credits with Support credits for
startups who are just getting started
APPLY HERE

AWS
AWS Activate Program (FREE)
Program specifically designed for early stage
entrepreneurs to build on AWS with up to
$100k credits.
APPLY HERE

AWS Activate Provider (FREE)
Ask your investor or startup enabling
organization to participate in AWS Activate.
APPLY HERE

Partner Consultation (FREE)
Get an architecture review and statement
of work from our AWS Advanced
Partners.

Partner Funding (Co-funded)
Work with AWS Advanced Partners to
save you time and money, and AWS can
co-fund.

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

)

Startup Migrate Program
(Funded)

If you are moving workloads to AWS, we have
programs that can help you. You will also get

a dedicated account manager.

CONTACT US HERE

Ask a Technical Expert (FREE)
Speak to an AWS technical expert and get free
technical advice.

BOOKA SLOT HERE

Business or Developer Support
Enhanced technical support and architectural
guidance that comes with your Activate
Credits.

Learn more HERE

Cost Optimization (FREE)

Take control of cost and continuously optimize
your spend, while building modern, scalable
applications to meet your needs.

READ HERE

Architecture Optimization
Explore advanced services to allow for
even better scale and performance.
CONTACT US HERE

Cost Optimization (FREE)
Join our monthly Cost Optimization
Webinar

JOIN HERE

Well Architected Review
(FREE)

Build secure, high-performing, resilient,

and efficient infrastructure for free.
TRY IT HERE

Training & Certifications
Upskill and get free technical trainings.
LEARN HERE

Recruitment
Get the talents you need through our
partners

AWS Partner Network (FREE)

Prospect and get business with AWS via
Amazon Partner Network. Registering is
free.

APPLY HERE

AWS Marketplace

Sell your solution to our customers via the

AWS Marketplace.
APPLY HERE

AWS Data Exchange

Find, subscribe to, and use third-party data

in the cloud with AWS Data Exchange.
APPLY HERE

Co-brand with AWS

Speak in AWS events, co-create marketing

materials and build better branding with
AWS.
CONTACT US HERE


https://aws-startuploft-emea.com/program/accelerator
https://aws-startuploft-emea.com/
https://aws.amazon.com/activate/founders/
https://aws.amazon.com/activate/founders/
https://aws.amazon.com/contact-us/sales-support/
https://aws-startuploft-emea.com/
https://aws.amazon.com/aws-cost-management/aws-cost-optimization/
https://aws.amazon.com/architecture/well-architected/?wa-lens-whitepapers.sort-by=item.additionalFields.sortDate&wa-lens-whitepapers.sort-order=desc
https://aws.amazon.com/partners/
https://aws.amazon.com/contact-us/sales-support/
https://aws.amazon.com/training/
https://aws.amazon.com/data-exchange/
https://aws.amazon.com/marketplace
https://aws.amazon.com/contact-us/sales-support/
https://aws-startuploft-emea.com/meet-aws-expert
https://docs.aws.amazon.com/awssupport/latest/user/getting-started.html
https://aws.amazon.com/activate/portfolio-detail/

aws
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AWS Startup Journey

FEATURED PROGRAMS & SUPPORT

et

EARLY STAGE

Build Differentiated Customer Offerings

{ ,"* AWS Marketplace

AWS Partner Network (APN)

FUNDING & NETWORKING
AWS Startup Loft Accelerator

4

AWS CTO Fellowship

PRODUCT DEVELOPMENT
AWS Startup Loft Accelerator
Startup Loft Trainings

AWS CTO Fellowship

CREDIT & FINANCIAL SUPPORT
AWS Activate Founders

+DISCOVER MORE PROGRAMS

AWS Startup Events
AWS Startup BD VC Network

AWS Startup Business Development

O Fellowship
AWS Well-Architected
Startup Spotlight Program
(invite-only)
Startup Migrate

Labs and Workshops

AWS Activate Portfolio
tartup Migrate Program

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Innovation Sandbox

AWS Partner Network (APN)
ISV Accelerate

AWS Co-Sell Team

Joint Marketing Campaigns
Enterprise Support

AWS Global Sponsorship Program>

AWS Activate >
Training Discounts and Credits
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Startup Needs
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Ask an Expert O To connect 1:1 with AWS
Startup Solutions Architects

go to AWS Startup Loft and
navigate to Ask an Expert

Labs & Workshops

PRODUCT
DEVELOPMENT

Partner Programs

Startup Loft
Accelerator

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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PRODUCT
DEVELOPMENT

aws
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Ask an Expert

Labs & WorkshopsO

Partner Programs

Startup Loft
Accelerator

For 1:many live sessions on
specific technical topics go to

AWS Startup Loft and
navigate to Events or visit
AWS Workshops




Ask an Expert

Labs & Workshops

Partners can help you in Well
Architected Reviews, Proof

Partner Programs O of Concepts, Migrations,
Managed Services and

PRODUCT
DEVELOPMENT

more, while AWS helps cover
part of the costs

Startup Loft
Accelerator

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Jumpstart Partner Program

Get the Expertise You Need

Eligibility:
Q For customers who want to adopt AWS strategic services (i.e. Analytics, loT, ML, Containers, Non-Relational DB) but want it
implemented fast or have technical knowledge or resource limitations

Q Activate customers can apply for Jumpstart

What You Get:

O FREE initial engagement with Partner (SOWAAS), who can give you a Statement of Work

O Statement of Work: contains plan for implementation and potential savings

Q Jumpstart will fund 50% of SOW up to 3.5x MRR with any remainder to be covered by the customer.

HOW? Contact us HERE

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://aws.amazon.com/contact-us/sales-support/

Activat . . Partner New
Migration .
e Programs [ESEIUIEEE]

Partner Proof of Concept

Business As Usual

Purpose:
Q For any project with a partner (for GenAl we have a special program that funds more)

What You Get:
QO 10% of ARR up to $25k

HOW? Contact us HERE

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://aws.amazon.com/contact-us/sales-support/

Well Architected Partner Program (WAPP):

Build Powerful Solutions / Optimize

Purpose:

Q For customers who want to improve production workload using the AWS Well-Architected Framework (WAF)

O Map architecture against design principles and architectural best practices

O Check 6 pillars: operational excellence, security, reliability, performance efficiency, and cost optimization, sustainability

What You Get:
Q FREE (USD 5,000 AWS Credits)**

Conditions**

Resolve a minimum of 25% of all HRIs (High Risk Issues) identified through the review (example, if 16 issues are found, you must resolve a minimum of 4)
Give feedback about the performance of the partner and by filling out a customer survey that will be sent by AWS

HOW? Contact us HERE

aws

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://aws.amazon.com/contact-us/sales-support/

Startup Migration Program

Eligibility:
Q For customers who are trying to migrate workloads from any external platform

Q Migrating from competing platform, on-premise, colocation, other cloud providers
A Estimated AWS spend > $5k MRR

What You Get:

Up to 4 months of credits + cash (max 1.8x MRR in partner cash)
Business Support Plan credits valid for 1 year

Architecture Mapping by AWS Solution Architect

Cost Optimization

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Activat . . Partner New
Migration .
e Programs [ESEIUIEEE]

SaaS Discovery

Business As Usual

Purpose:
Q Establish a SaaS in AWS with a partner

What You Get:
Q $10k cash funding for SaaS Discovery phase performed by SaaS Competency partner

HOW? Contact us HERE

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://aws.amazon.com/contact-us/sales-support/

Ask an Expert

BSSR Labs & Workshops
BRRA

PRODUCT
DEVELOPMENT

Partner Programs

AWS O AWS Startup Accelerators provide
Accelerator innovators from all walks of life
S with access to resources,

technologies, and expertise, to
help them develop their ideas into
fully-formed solutions.

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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More than 14 accelerators

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Startup Business O _ i
Development Get advice on fundraising,

Team business strategy, or deep

verticalized support
BRRA

Investor/Startup
Events

FINANCIAL
SUPPORT

AWS Activate Credits

Cost Optimization

i
HO

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Startup Business
Development
Team

Investor/Startup O Join global and local events
Events to meet with investors

AWS Activate Credits

FINANCIAL
SUPPORT

Cost Optimization

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Startup Business
Development
Team

Investor/Startup
Events

FINANCIAL
SUPPORT

AWS Activate CreditsO Access free tools,

resources, content, expert
support and apply for up to

Cost Optimization $100,000 in AWS Activate
credits to help cover AWS
service usage

Do
Do~ ~

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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FI NAN CIAL « AWS promotional credits $1,000 > $100,000

* Business Support credits

SU PPO RT * Online self-paced lab credits

e Office hours

AWS Activate

Providers

M Combinator 500

ANDREESSEN 1) endeit @

HOROWITZ

Hubsppt

][ zendesk @

IANTLER

UnlOnB
aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved. PRIM EVENTU RES B % qTATI o N F
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AWS Activate

We want to help startups build through credits, technical and training support. You can focus on your growth!

Eligibility: Eligibility:

Q Funded Startup (selected venture capital firms, accelerators,
incubators, universities, Angels, or other Startup
Organizations)

QO Do not exceed $100k USD in redeemed credits

Q Active AWS Account and fully functioning website

O For early-stage startups with no institutional funding
Q Self-funded, unbacked or bootstrapped

O Have not previously received credits

O Active AWS Account and fully functioning website

What You Get:
AWS Credits: $1,000 USD / 2 years
Can be used for Developer Support Plan

What You Get:
AWS Credits: Up to $100k USD with 1 or 2 year validity
Can be used for Business Support Plan

Apply for Activate HERE

Watch an Introduction to Activate video HERE
Watch How to Apply AWS Activate video HERE
Developer vs Business Support details HERE

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://aws.amazon.com/activate/portfolio-detail/
https://www.youtube.com/watch?v=Dz-ATKcWMjk
https://www.youtube.com/watch?v=V2ktv1chQog
https://aws.amazon.com/premiumsupport/plans/

FINANCIAL
SUPPORT

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Startup Business
Development
Team

Investor/Startup
Events

AWS Activate Credits

Cost Optimization (5)

Access Cost Optimization
sessions, 1:1 deep dives and

On Demand content on the
Startup Loft
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AWS Marketplace (O [eltaNEITIel: by getting
access to millions of AWS

MARKET customers looking for
innovative products
EXPANSION AWS Partner P
Network Decision-makers cut their
Accelerate time in half using AWS
Marketplace compared to
other sources
aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS Marketplace: 8 popular categories most often provisioned

DevOps

Security

Storage

Networking

Database

Business

AWS Data
Exchange

Professional
Services /
Resellers

O
APPDYNAMICS

O New Relic.
technc
CFsels

i dynatrace

PagerDuty

FZ:RTINET

N

N

CROWDSTRIKE

THEITIN

sumo logic

M NetApp*

¢ druua

{ nans

a Veeam company

O PURESTORAGE

COHESITY

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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afran]
CiIsCo

CiTRIX'
A aVIaTriX
NGiNX

JUnNIPer

< databricks

(] mongo

Q Couchbase

APpPS

(‘i APPTIO

7\ Adobe

© outsystems

Acumatica

CALABRIO

& Facteus

EPSILON

FOURSQUARE

FACTSET

T Tradeweb

“ NielsenIQ

rackspace
technology

PRESIDIO

Future. Built.




& AWS Marketplace

MARKET
Expand your customer reach,
EXPANSION AWS Partner and grow your business with
249 Nepwork @) technical, marketing, and

Accelerate funding resources

O Co-sell with AWS field sellers
globally, who service millions
of active AWS customers

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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STARTUP
LOFT

AWS
ACTIVATE

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved

Start. Connect. Grow

A -8,

Exclusive Ask an Startup Loft
events Expert Accelerator

Prove what’s possible
Sign up to AWS Activate

Learn more )




Q&A Session

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Let’'s connect on LinkedIn!

Nina Trejos Maria Nunez
AWS Account Executive AWS Account Manager




Thank you!

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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N kreuzwerker

Who am |7

Wojclech Orzechowski
Solution Architect — kreuzwerker

- 16 years in IT, 7 years with AWS workflows
- 9 AWS certificates
- AWS Champion Trainer for 6 years

© kreuzwerker 2023 79
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Agenda ‘What we are paying for

'HOW we optimize costs

.Why we do it

© kreuzwerker 2023 80
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Worst practice example

Team 1s working on a set of PoCs for data analytics workflow on
AWS. They try different AWS services for data analytics — based
on EC2, EMR also based on serverless services.

There 1s no AWS resource clean up after another PoC attempt.
They use too many, not optimized, unneeded resources, in a
wrong way. The cost of cloud resources was hidden inside the
total cost of company’'s AWS infrastructure. PoC team has “sky 1s
the limit" attitude towards costs and they were wasting more than
S20k per month.

Sadly — a true story.

© kreuzwerker 2023 81
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Cost drivers - What we are paying for

© kreuzwerker 2023 82
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How we pay for AWS

\
‘ Pay-as-you-go
|




N kreuzwerker

Fundamental driver of cost with AWS

Compute

Amazon Elastic Compute AWS Lambda
Cloud (Amazon EC2)

R A

Storage

Amazon Elastic Block Store
(Amazon EBS)

Outbound data transfer

Amazon Simple Storage
Service (Amazon S3)

84



N kreuzwerker

Compute costs - EC2

— Pay per second for running specific VM type and size [—'rl

— Pay-as-you-go = pay for VM only when VM 1s running

Instances

- EC2 = Only compute
— Block storage for EC2 = EBS — totally different AWS service

O

Amazon Elastic Compute Amazon Elastic Block Store
Cloud (Amazon EC2) (Amazon EBS)

© kreuzwerker 2023 85
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Compute costs - EC2 - pricing model

n

On-Demand Instances

Instance % On-Demand hourly - vCPU. & Memory ¥

name rate S t

m6g.16xlarge $2.752 64 256 GiB p
Instance Type a Linux/UNIX Usage V¥
mé6g.16xlarge $1.0987

Instance name a Rl upfront fee v RI monthly fees* ¥ Rl effective hourly rate** v Savings over On-Demand Vv On-Demand rate ¥

m6g.16xlarge $14,010 $0.00 $1.599 42% $2.7520

Standard Reserved Instance, Ireland, 1 year, All Upfront
© kreuzwerker 2023 86
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Compute costs - EC2 - saving plans

Compute Saving Plan
Compute without instance family or AWS region limitations

Instance name a Savings Plans rate Vv Savings over On-Demand Vv On-Demand rate ¥ Region v Operating system Vv

mé6g.16xlarge $2.0792 24% $2.752 Europe (Ireland) Linux

EC2 instance Saving Plan

specific instance family in a specific AWS region

Instance name A Savings Plans rate v Savings over On-Demand v On-Demand rate v Operating system v Tenancy

m6g.16xlarge $1.7135 38% $2.752 Linux Shared

© kreuzwerker 2023 87
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S3 - Object Storage - price parts

Storage

Amazon Simple Storage
Service (Amazon S3)

S3 Standard - General purpose storage for any type of data, typically used for frequently accessed data

First 50 TB / Month $0.023 per GB

S3 Glacier Deep Archive *** - For long-term data archiving that is accessed once or twice in a year and can be restored within 12 hours

All Storage / Month $0.00099 per GB

© kreuzwerker 2023 88
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S3 - Object Storage - price parts

Requests & Data Retrievals

Amazon Simple Storage
Service (Amazon S3)

PUT, COPY, POST, LIST requests GET, SELECT, and all other requests Lifecycle Transition requests into Data Retrieval requests (per Data retrievals

(per 1,000 requests) (per 1,000 requests) (per 1,000 requests) 1,000 requests) (per GB)
S3 Standard $0.005 $0.0004 n/a n/a n/a
S3 Glacier Deep Archive
. $0.055 $0.0004 $0.055 See below See below
Standard n/a n/a n/a $0.11 $0.02
Bulk n/a n/a n/a $0.025 $0.003

© kreuzwerker 2023 89
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S3 - Object Storage - price parts

Transfer

Amazon Simple Storage
Service (Amazon S3)

Price
Data Transfer IN To Amazon S3 From Internet
All data transfer in $0.00 per GB

Data Transfer OUT From Amazon S3 To Internet

AWS customers receive 100GB of data transfer out to the internet free each month, aggregated across all AWS Services and Regions (except China and GovCloud). The 100 GB free
tier for data transfer out to the internet is global and does not apply separately or individually to AWS Regions.

© kreuzwerker 2023 90
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EBS - Block Storage - price parts

Type IOPS

Amazon Elastic Block Store
(Amazon EBS)

Throughput Size

O Service Name v [ Status v Upfront cost v Monthly cost v Description v Region v
O Amazon Elastic Block Store (EBS) ~ » = 0.00 USD 106.61 USD GP3 - general purpose Europe (Ireland)
0O Amazon Elastic Block Store (EBS) W _ 0.00 USD 17.20 USD Eol DD >elieapest Europe (Ireland)

storage

1TB, always on
GP3 - 3000 IOPS, 500MB/s

© kreuzwerker 2023 o1
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Methods - NOW we optimize

© kreuzwerker 2023 92
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Cost structure visibility

- Use Cost Allocation Tags

- Get information regarding the cost of particular workflow,
environment, application

— React automatically on your cloud expenses

alE

AWS Budgets AWS Cost & AWS Cost Explorer
Usage Report

52
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Dynamic scaling based on current needs

— No Overprovision !!!

— Act dynamically in automated way

Amazon Elastic Container
Service (Amazon ECS)

— Use serverless

@&

Amazon DynamoDB Amazon EC2 Amazon Elastic Kubernetes
Auto Scaling Service (Amazon EKS)

A
S{TH¢
T
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"Keep your desk clean”

— Clear ownership of resources inside our company : OWner,
department, project,..

- Remove unneeded resources
— Automate process of 1dentify resource waste

— Make a clean-up as a one of last steps in PoC, test projects

© kreuzwerker 2023 95
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Workflow environments

— Create whole environments to get the right-size, cost optimized
resources like Virtual Machines, EBS drives, ...

— Identify resources that can be stopped — once for longer time, or
with schedule

— To get the most of it : automate

© kreuzwerker 2023 96
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Right Pricing Model

— Spot

— Reserved

- Savings Plans

© kreuzwer ker 2023 97
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Architecture optimization

— Use cache when possible
— Go serverless when possible

— Optimize costs early and make 1t an

ongoing process

© kreuzwerker 2023
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Motivation - Why we optimize costs

© kreuzwerker 2023 99
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Why we optime

— Spent less and only for needed resources
— Use saved money to launch another projects
— Increases security by eliminating unused resources

— Increased cost can be a signal of security 1ssue

© kreuzwerker 2023 100
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Summary

— Use only resources that you need
— Cost optimization 1s an ongoing process

— Everyone are responsible for it

© kreuzwer ker 2023






Get In touch

info@kreuzwer
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