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| Agenda
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C About bp Supply, Trading ¢ Modernization in the cloud
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| Cloud adoption and digital transformation

7l o3

Migration Business transformation Reinventing and innovating



I About bp Supply, Trading & Shipping
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bp Trading digital transformation journey

Innovating with
AWS

Modernization in the
cloud

bp fully migrated into
the cloud

Oil Trading Platform

ETRM and satellite
apps

Decision to migrate to
the cloud
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Realized benefits of migration

&/
Delivery speed Cost Scalability
improvement reduction improvements
m] o o
T@
m]
. S Sy Database Availability
Improvements . X
transformation improvements
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Migrating critical T/{é)%

trading applications .

from on-prem to AWS %9

aws
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| Migrating critical trading applications
About ETRMs

ETRM functionalities
CRM -
Pre-deal
analytics -
Regulatory Credit Market
reporting risk risk
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Migrating critical trading applications
bp Endur Scale

ETRM scale
700+ r
AR applllcatlon
tiers
30 431
year deal tenor servers
24 60
office locations| | environments




Migrating critical trading applications

Migrating Endur to AWS

)
(G
Lift and shift Optimize
Migrate a replica of on- Optimize instance
prem application to types, clusters, cloud
AWS including cold DR cost vs. license cost,

environment
scheduling, self-
service, creation of
small/medium/full-
size environment
templates
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Refactor

Refactor to modernize
DR/HA approach,
leverage cloud
observability, ClI/CD
(blue/green), and internal
service lines

¢

Vv

Consolidate

Consolidate
disjointed
instances within
AWS



Migrating critical trading applications
Real-time position management

Position manager

Holistic view of risk and
performance of portfolio

Real-time positions and valuations

Role-based data access controls

Flexible use case & personalization

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



Migrating critical trading applications
Realtime Position Management - Challenges

Challenges with existing options

Business Technology
Timeliness of Tight coupling with
updates data sources

Scaling concerns

limit data scope High licensing costs

Service reliability Hard scaling limits
Rigid estimation Obscure technology
capabilities stack
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| Migrating critical trading applications
Real-time position management - Data flow

o

aws
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Migrating critical trading applications
Real-time position management - Data flow

Position data




| Migrating critical trading applications
AWS-native architecture — Real-time position management
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Position data
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Amazon MSK

AWS L

mbda
Positions and ref Data

Amazon Aurora

|
%

AWS AppSync

.

Amazon QuickSight



Modernization in
the cloud
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Modernization in the cloud
What is Market Risk Engine

Identify risks associated with . .
— \market fluctuations Market risk functions

Monitor, manage, mitigate risks
. N . . : R Conduct stress
Mission-critical business function Calculating Setting limits e
Value at Risk for risk scenario
Establish daily limits and metrics (VaR) parameters analysis

____~ Monte Carlo simulations
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| Modernization in the cloud
bp’s Market Risk Engine

Market risk scale Business value
6 2 5 M Manage price Protect profit
250 M volatility margins
price lilss
e correlations o : Optimize hedging
Mitigate FX risks .
SiEtiCUEnE across markets 2 strategies
Complex Manage market Regulatory
100M physical liquidity risks compliance
dat formula deals
S and option Operational Safeguard reputation
points TR T T continuity and cost
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Modernization in the cloud
Market Risk Engine — Data flow diagram

7 N\ @

Market risk
Calculation engine
Monte Carlo simulations

o ) -

Value at Risk
reports

Extract transform
load

\ 4

Source systems > Historical

Data store
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Modernization in the cloud
Market Risk Engine - Architecture

Calculation Engine

Data Store Destination

Amazon S3 »| AmazonS3
D_
o— R_~A R__7A
|[|:|— & <S)
¥ N ¥ N

Market Risk Services

\ 4

Amazon RDS Amazon RDS
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| Modernization in the cloud
Market Risk Engine - Architecture

r-———-—=-—-—---

Calculation Engine

Engine Orchestrator

Amazon ECS

Data Store
A 4 Amazon S3
Start Run b
O— < » O
O—|* TN R _ A
o— Run Completion (8)
Amazon SQS ¥ N
Market Risk Services
Amazon RDS
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Destination

Amazon S3
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Amazon RDS




I Modernization in the cloud
Market Risk Engine - Architecture

| R B ol S iy el 6 S R P O, 2 o o & -
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] Engine Orchestrator .
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: Amazon ECS :
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Calculation Engine
Data Store Destination
[ T et . | g 1 |- TEEECTT o SRR 1 [ Eontiami el il )= Raies. oy 1
| I 1 | 1 1
I Ingest ' : Process ' ! Publish i
I | | l : :
| I 1 | ] 1
| I 1 | ] |
Amazon S3 > ! ! ! 0 ! ! »| Amazon S3
Start Run > : : ! ! : !
o— 1 1 1 1 I 1
< 1 1 | 1 | 1
o= ' EMRServerless | ' EMRServerless | ' EMRServerless |
o— Run Completion : : : ! : !
AMazZONES @S | N L et et bbb et
Market Risk Services
Amazon RDS Amazon RDS
Publish Application Scripts, Configs,
Events Logs
Amazon EventBridge Amazon S3
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: A
Modernization in the cloud

Market Risk Engine — Modernization benefits

flick i =]

Meet growing business needs High performance Licensinq
including what-if analysis and scalability with cost reduction

EMR Serverless

- I"'oo N @
~ [ B0 T \=ye N

oa J

et

Cloud-native

) Operational
architecture patterns

Faster engine
excellence

runtimes
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Building cloud-native <>
architectures < e

\V4
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I Building cloud-native architectures
Pricing platform

@{}% Collaboration = Data, dlgl.tal, and Al.teams partnering even more
0o closely with the business
E ) = Developing solutions for advancement that drive value
El lE Integration across regions and teams
g = Standardized tools to simplify, focus, and support
% Optimization analysts — for better decisions, faster
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Building cloud-native architectures
Pricing platform architecture

Pricing execution

Frontend

po
® o 1z
Amazon CloudFront AWS WAF Amazon
AP| Gateway

Backend

B @

AWS Lambda SNS

& 8

Microservices

Step Functions  SQS

| Workflow |
i[‘""‘]j
E | Rules |
Amazon ElastiCache
| Caching |

Database

=

Aurora Postgres Cluster

aws
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' Building cloud-native architectures
Pricing platform architecture

Pricing execution Data analytics

Front End

Power BI Service

® 2} (z)

Amazon CloudFront AWS WAF Amazon
AP| Gateway
()
Back End 2 @%
. @ Amazon RedShift Amazon Athena  Amazon EMR

AWS Lambda SNS

& @

Step Functions  SQS | Workflow |
- | Catalog | .
S| | Rules |

Microservices | Ingest |

Amazon ElastiCache

Caching | Data Mesh | HITEEE 22
DETELER]
+ Ll
S -
= i
Aurora Postgres Cluster AWS Glue
bp AWS DataHub Platform
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Pricing execution

Frontend

- Building Cloud-native architectures
Pricing platform architecture

Data analytics

N4
® o 1z
Amazon CloudFront AWS WAF Amazon
AP| Gateway

Power BI Service

Backend

N &

AWS Lambda SNS

G

Amazon RedShift Amazon Athena  Amazon EMR

Al/ML insights
O/\r f a—
5 ==
| ————Y e —
ML Models Insights Recommendations

%:% @ | Microservices

A

Step Functions  SQS | Workflow
e
E | Rules
Amazon ElastiCache
| Caching

Database

+

S5

Aurora Postgres Cluster
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Catalog | . <
S | Amazon S3
»
<
AWS Glue

bp AWS DataHub Platform

&

Amazon SageMaker

bp AWS MLOps Platform




| Building cloud-native architectures

Generative Al-based pricing analyst assistant

aws

S

Ny -
&) - @

Amazon S3 Amazon OpenSearch Serverless
Vector Database

& <

Amazon Bedrock

HJBD >
Amazon APl Gateway AWS Lambda
Prompt Processor

- &5

Amazon Bedrock Flows

% B

Amazon Aurora Postgres Amazon DynamoDB
Pricing application database Historical data,
weather etc.

=

Amazon DynamoDB
Conversational History

=

Amazon DynamoDB
bp asset info
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Building cloud-native architectures

Pricing platform — Cloud-native build benefits

¢

h v

Enhanced responsiveness Single source of truth
More automation Greater certainty
Faster output Deeper insights
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Global application for pricing
Enabled by data, ML, and Al

Enhanced, harmonized
capability



Innovating with AWS

%@

Working with AWS

Engaging AWS Solution
Architecture and rapid
prototyping teams to
accelerate building out MVPs

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Al/ML & generative Al

Summarize and extract relevant
information

ML-based risk calculations for pre-
trade analytics

AWS methodology

Working backwards, product-
led approach
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Resources

#ﬁ:l‘]

ML-based price capture bp Trading - AWS Energy Amazon Bedrock Flows
Symposium session

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



' ey Please complete the session
y u ") _Diz@ survey in the mobile app

Amruta Karnik Tara Wanner
aakarnik@amazon.com Tara.wanner@bp.com
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