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years with dedicated
healthcare and life
sciences practice

years as world's first, most
comprehensive, and broadly
adopted cloud platform

years on average, AWS
team leaders have been
in the healthcare and life
sciences industry

its affiliates.

ot G O] E] 7tX| &

TEYTYYY Yy
9 of the top 10 pharma companies
use AWS for data analytics and ML
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“Most mature, enterprise-ready provider, with
the strongest track record of customer success
and the most useful partner ecosystem”
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INTEGRATED NETWORKING

INTEGRATED RESOURCE &
DEPLOYMENT MANAGEMENT

VMWARE CLOUD ON AWS
INTEGRATED 5G

PURPOSE-BUILT DATABASES AWS SERVICES ON-PREMISES
HIGH-PERFORMANCE RELATIONAL DOCUMENT DATABASE DATA INTEGRATION

DATABASE
BUILT FOR THE CLOUD GRAPH DATABASE ISNYTSE-(;;ASTED DEVICES & EDGE

MANAGED MARIADB IN-MEMORY CACHING
MANAGED MYSQL KEY-VALUE STORE DATABASE
MANAGED ORACLE LEDGER DATABASE

MANAGED POSTGRESQL TIME SERIES DATABASE
MANAGED SQL SERVER

ANALYTICS STREAMING RELATIONSHIP DATABASES
DATA EXCHANGE ETL

DATA LAKE HADOOP / SPARK

DATA PIPELINES INTERACTIVE SQL QUERIES
DATA WAREHOUSE VISUALIZATIONS
ELASTICSEARCH

INTEGRATED IDENTITY & ACCESS

CONTACT CENTER

UNIFIED COMMUNICATIONS

RULES ENGINE
DEVICE ANALYTICS
DEVICE GATEWAY

LOCAL DATA COLLECTION
MANAGEMENT & SECURITY
MICROCONTROLLER

DEVOPS RESOURCE MANAGEMENT
ONE-CLICK APP DEVELOPMENT
PATCHING

PIPELINE ORCHESTRATION
RESOURCE TEMPLATES

TRIGGERS %g}

ML FRAMEWORKS

DEEP LEARNING AMIS &
CONTAINERS

HARDWARE ACCELERATION
ML AT THE EDGE
TENSORFLOW, PYTORCH, MXNET

MOBILE & WEB APPS WITHOUT
PROGRAMMING

SHARING & COLLABORATION
ONLINE MEETINGS & CHAT
VOICE-ENABLED WORKPLACE

OPERATING SYSTEM
REGISTRY

VISUAL APPLICATIONS
DEVELOPMENT

DEVICE SDK

DEVICE SHADOWS

EVENT DETECTION & RESPONSE
LOCAL COMPUTE

ANALYZE AND DEBUG

APPLICATION LIFECYCLE
MANAGEMENT

AUTHORING
BUILD & TEST
CONTAINERS

BLOCKCHAIN

BLOCKCHAIN TEMPLATES
LEDGER DATABASE

MONITORING & LOGGING
RESOURCE MANAGEMENT
THREAT DETECTION

WEB APPLICATION FIREWALL

MANAGED BLOCKCHAIN

Al SERVICES

CHATBOTS

ENTITY EXTRACTION

FACE ANALYTICS

FACE SEARCH

FORECASTING

IMAGE LABELING

NATURAL LANGUAGE PROCESSING

PERSONALIZATION &
RECOMMENDATION

COMPUTE

RUN & MANAGE
WEB APPS

SERVERLESS COMPUTE
VIRTUAL SERVERS
CONTAINERS
INSTANEE TYPEE CONTAINER SERVICE SACENAKER

MANAGED VIRTUAL PRIVATE MANAGED KUBERNETES AUTOMATIC MODEL TUNING

SERVERS DATA LABELING
STORE & RETRIEVE DOCKER IMAGES

COMPUTE
AUTO SCALING
BATCH JOBS

EVENT-DRIVEN SERVERLESS
COMPUTING

ACCESS CONTROL
ASSESSMENT & REPORTING
CONFIGURATION COMPLIANCE
DATA PROTECTION

DDOS PROTECTION
IDENTITY MANAGEMENT

KEY MANAGEMENT & STORAGE

R

ARCHIVE STORAGE

BACKUP & RESTORE

BLOCK STORAGE

DATA TRANSFER

EDGE PROCESSING & COMPUTING
FILE STORAGE
HIGH-PERFORMANCE FILE SYSTEM

dWsS
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HYBRID CLOUD STORAGE
OBJECT STORAGE
WINDOWS FILE SYSTEM

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

MANAGED REPOSITORY FOR
SERVERLESS APPS

LIVE VIDEO TRANSPORT

MEDIA STORAGE

TRANSCODING

VIDEO ORIGINATION & PACKAGING

VIDEO PERSONALIZATION &
MONETIZATION

VIDEO PROCESSING & DELIVERY
VIDEO STREAMING ANALYSIS

HOSTED NOTEBOOKS
ML MARKETPLACE
MODEL HOSTING

MODEL OPTIMIZATION
MODEL TRAINING
PRE-BUILT ALGORITHMS
TOPIC MODELING

DEEP LEARNING MODELS
REINFORCEMENT LEARNING
SPOT INSTANCES

BATCH PREDICTIONS
REAL-TIME PREDICTIONS

SENTIMENT ANALYSIS
SPEECH TRANSCRIPTION
TEXT & DATA EXTRACTION
TEXT TO SPEECH
TRANSLATION

VIDEO & IMAGE ANALYSIS
CONTENT MODERATION
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AWS 223 Q=2 A EEN
31 Launched Regions, 99 Availability Zones and 450+ Points of Presence

United States @ Asia Pacific
GovCloud (U.S.):

*Beijing, operated by Sinnet (3)
skttt ) UsAiest 5 Europe *Ningxia, operated by NWCD (3)
U.S. West Frankfurt (3) Hong Kong (3)
Oregon (4), Northern Ireland (3) Hyderabad (3)
California (3) London (3) Jakarta (3)
U.S. East rll?n(g) gl:ar::: ?;3)
P - aris
N. Virginia (6), Ohio (3) Spain (3) seoul (4)

- 3 Stockholm (3) Sinkgap(or)e €))
anada . Zurich (3) Tokyo (4
Central (3) Africa

Cape Town (3) .
Middle East
! Bahrain (3)
UAE (3)
South America Australia

N Sydney (3)
Sao Paulo (3) Melbourne (3)

Latest Region & number of Availability Zones (AZs) can be found here AWS global infrastructure page

* To comply with China’s legal and regulatory requirements, AWS has collaborated with Sinnet and NWCD, the local partners in China for delivering cloud
aws services within AWS China (Beijing) Region and AWS China (Ningxia) Region respectively.

NN 2) © 2022, Amazon Web Services, Inc. or its affiliates. 13


https://aws.amazon.com/about-aws/global-infrastructure/

HealthCare & LifeScience 20}
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Amazon HealthLake

Analytics & imaging

Store, transform, query,
and analyze health data

-

e
Amazon
Comprehend Medical

Understand and extract health
data from medical text using
natural language processing

dWsS
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Amazon OMICS
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Amazon
Transcribe Medical

Automatically convert
medical speech to text
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Amazon Textract AWS Data Exchange AWS Clean Rooms

Transform genomic, Easily extract text and Find, subscribe to, and Securely match, analyze,
transcriptomic, and other data from virtually any use third-party data in and collaborate without
omics data into insights medical document the cloud sharing or revealing

underlying datasets

COMING SOON

i '’
o 0O
) I %
Amazon AWS
Datazone ID Resolution
Discover, share, and govern data Match and resolve disparate
at scale across organizational records into a complete view
boundaries aligned to a data of consumers

mesh foundation

14



Amazon HealthLake Imaging
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Ultrasound

X-ray scanner

dWsS
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Amazon
HealthLake
Imaging

CT scanner

Image archive
(500TB-5PB)

15



Amazon Datazone vs. AWS Clean Rooms

Data Zone
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Clean Rooms
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Amazon Datazone
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Amazon Datazone
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aws
N

0 DataZone

A Home

M) Data Catalog m Tasks

® Subscription Request

® Asset Approval Request
tted EU_Sales f

® Subscription Request
©® Subscription Request

VIEW ALL TASKS =

MY DOMAINS MY PROJECTS MY DATA ASSETS

Domain Published Data Assets
anagement v Marketing 12892
HR 1902
Portal Management v Sales 928902

Accounting 180

2 Recently Viewed

@ EU Marketing analysis 2020
fﬁ sales_2022

(@ maintenance_record

[ shoes_sales_northAmerica
[ clients_footwear

@ Churn Analysis

@ Sales Decline Analysis

@ Customer satisfaction

Unpublished Data Assets

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

Amazon Athena & Amazon
Redshift@} 27H| Data Portal
Deep Links& &5l H|O|H
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Amazon Datazone vs. AWS Clean Rooms

Data Zone
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Clean Rooms
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AWS Clean Rooms
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AWS Glue oy AWS Glue
Data Catalog AWS Clean Rooms IE Data Catalog

Amazon QuickSight

= Amazon Redshift
AWS Glue X

Data Catalog AWS Clean Rooms

dWsS
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Amazon Omics

Private workflows Ready2Run workflows
Bring your own Hosted
D L 2
WDL  Nextflow l—=
Software Workfl it 1-API Call
Docker Containers orkitow scripts Inputs from S3 or Omics storage
= S i T S Sy 1
= | iZ I 2= AlphaFold ESMFold |
G :_ ______________ 1 |
=== | 1 Workflow : ' gatk (¢ -core |
1-API Call : R N : \ :
Inputs from S3 or _ﬁ: Workflow Run | & £ |
Omics storage | Be=== | \l/ :_ <Z - |
Price based on compute - _P;ce_pzr r_un_ ________
resources specified @

S3 Bucket

for output files
aws

. X - 21
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Amazon Transcribe Medical

(Ees__)
= o>

=13
— <
Microphone-enabled "Patientis 37 yearold femalewith. ..”
Client
1) Callthe API

2) Passan audio stream

3) Get a stream of text

Q T E‘Iﬁ%’?

Amazon Transcribe Medical

22



Amazon Comprehend Medical

patient is a 62-year-old female with a history of Type 2 diabetes mellitus with insulin use (1/14/2019). Admitted ER 1/11/2020 for an
elevated BP with no previous history of HTN. 3/28/2020 she was admitted for hypothyroidism and prescribed metformin
(GLUCOPHAGE) 1000 mg take daily by mouth in evening. Follow up clinic visit (9/20/2020) with A1C results of...

Medical conditions

i
AGER 77
Overlap "BeginOffset": 93,
Overlap "EndOffset™: 102,
Diagnosis "Score": 0.9999784231185913,
—p"Text": "1/14/2019",
patient is a 62-year-old female with a history of Type 2 diabetes mellitus insulin use ( 1/14/2019). "Category": "TIME_EXPRESSION",
Jge (62) Wezmabetesmellitus) @ Generic name (insulin) —————— —>"Type": "TIME_TO_DX NAME",

e Date (1/14/2019) "Traits": [],

e Time to dx name (1/14/2019) "Attributes": [

® Time to medication name (1/14/2019) {

"Type": "DX_NAME",

"Score": 0.9177364706993103,
"RelationshipScore"”: 0.5882568955421448,
"RelationshipType"”: "OVERLAP",

"Id": 8

Abbreviations, and time stamps

"EndOffset": 71,

—> "Text": "type 2 diabetes mellitus”,

Overlap " . = "
R Category”: "MEDICAL CONDITION",
Overlap "Traits": [
Diagnosis Diagnosis, Negation {
—p "Name": "DIAGNOSIS",
Admitted ER 1/11/2020 for an elevated BP with no previous history of HTN. 3/28/2020 she was admitted "Score": 0.9727892875671387
® Address (ER) ————— \ e Dxname (HTN) gTime to e % Q
me to test name (1/11/2020) ® < ~ : » Time t €5/ ] }
o ate (3/28
me to dx name (1/11/2020) ® Date (3/28/2020) }

e Date (1/11/2020) : : }

dWsS
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Medical Condition

of stomach and duocenur /5.08%

Assessment:
doctor: Okay, let's get you started with ¢
~mry . cardiac rehabilitation. The earlier we get th
at ering from diabetes, pain
started the quicker you'll be feeling better. How
have you been walking? Um

sted plan is to take the follow patient: Yes, I've been using my albuterol inhaler,

a): albutero tassium, potassium but only once or twice a day
The suggested

doctor: @@od. | see that you were using inhaler in
the hospital. Are you still using that?

patient: Um_no, | | take the potassium 20 Millgh
SOUNBIBREE o 20[llliequivalents every day it
does not upset my stomach
oo doctor: | also see from the records that your
Pationt is p potassium level was oW on last check. ArSijol
R&Nifo any trouble taking your potassiu
® |supplements every day?
doctor: Keep taking your metformin 500 mg twice
a day for your diabetes and check your blood
Objective:- sugar, as you have been keep a record of them so
we can review them in a month or so
doctor: THAESGRest
patient: Blood sugar thiSiomingmas 1 35.
doctor: How have yolifiBIB0dISloars readings
been afiffime?
doctor: OKay. Your blood sugar readings were:

bl - .-.-..&.nsi - - 44 ]

aws 24

N\ >) © 2023, Amazon Web Services, Inc. or its affiliates.



AWS Data Exchange

Registry of Open Data on AWS

About

This registry exists to help people discover and share datasets that are
available via AWS resources. Learn more about sharing data on AWS.

See all usage examples for datasets listed in this registry.

See datasets from Allen Institute for Artificial Intelligence (Al2), Digital Earth
Africa, Facebook Data for Good, NASA Space Act Agreement, NIH STRIDES,
NOAA Big Data Program, Space Telescope Science Institute, and Amazon
Sustainability Data Initiative.

Search datasets (currently 19 matching datasets)

cancer|

Add to this registry

If you want to add a dataset or example of how to use a dataset to this
registry, please follow the instructions on the Registry of Open Data on AWS
GitHub repository.

Unless specifically stated in the applicable dataset documentation, datasets
available through the Registry of Open Data on AWS are not provided and
maintained by AWS. Datasets are provided and maintained by a variety of
third parties under a variety of licenses. Please check dataset licenses and
related documentation to determine if a dataset may be used for your
application.

dWsS
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The Cancer Genome Atlas
| cancer Il genomic | [ STRIDES |

The Cancer Genome Atlas (TCGA), a collaboration between the National Cancer Institute
(NCI) and National Human Genome Research Institute (NHGRI), aims to generate
comprehensive, multi-dimensional maps of the key genomic changes in major types and
subtypes of cancer. TCGA has analyzed matched tumor and normal tissues from 11,000
patients, allowing for the comprehensive characterization of 33 cancer types and
subtypes, including 10 rare cancers. The dataset contains open Clinical Supplement,
Biospecimen Supplement, RNA-Seq Gene Expression Quantification, miRNA-Seq Isoform
Expression Quantificati...

Details -
Usage examples

Molecular Characterization and Clinical Relevance of Metabolic Expression
Subtypes in Human Cancers by Xinxin Peng, Zhongyuan Chen, et al.

The chromatin accessibility landscape of primary human cancers by M. Ryan Corces,
Jeffrey M. Granja, et al.

Cancer Genomics Cloud by Seven Bridges

Pan-Cancer Analysis of IncRNA Regulation Supports Their Targeting of Cancer
Genes in Each Tumor Context by Hua-Sheng Chiu, Sonal Somvanshi, et al.

Integrated Genomic Analysis of the Ubiquitin Pathway across Cancer Types by
Zhonggqi Ge, Jake S. Leighton, et al.

See 29 usage examples -

Therapeutically Applicable Research to Generate
Effective Treatments (TARGET)

| cancer W genomic Ji lfe sciences Jil STRIDES Jl whole genome sequencing |

Therapeutically Applicable Research to Generate Effective Treatments (TARGET) is the
collaborative effort of a large, diverse consortium of extramural and NCI investigators.
The goal of the effort is to accelerate molecular discoveries that drive the initiation and
progression of hard-to-treat childhood cancers and facilitate rapid translation of those
findings into the clinic. TARGET projects provide comprehensive molecular
characterization to determine the genetic changes that drive the initiation and

Registry of Open Data on AWS

VitalDB

[iclogy I heat I e sciences Jl mecicine J signal procesing

Description

VitalDB, a high-fidelity multi-parameter vital signs database in surgical
patients.

Update Frequency
Not updated
License

Creative Commons Attribution 4.0 International Public License
https://creativecommons.org/licenses/by/

Documentation

https://vitaldb.net/dataset

Managed By

Vital B}

See all datasets managed by VitalLab.

Contact

Post any questions to re:Post.

Resources on AWS

Description
The .vital and .csv files for VitalDB dataset

Resource type
53 Bucket

Amazon Resource Name (ARN)

AWS Region

https://registry.opendata.aws/

25



End User Computing Service

Amazon WorkSpaces | Amazon AppStream 2.0

Cloud-native persistent desktops Cloud-native non-persistent apps and desktops

Remote workforce and work-from-home

| —

djﬁ.:

App migration and
compute-intensive apps

Contingent P@ |

workforce 8

Remote students
and labs

Contact center Q
agents 8@

dWsS
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Spend efficiently and control costs
Total Economic Impact of AWS End User Computing’

N ;
| —= i
Cost savings (TCO) i l
i On premises AWS EUC* On-Prem AWS EUC*
i 1 50/0
Infrastructure cost savings
or avoidance from moving ! Savings over 3 years with on-premises Savings over 3 years with no on-
to the cloud ! hardware and software refresh premises hardware and software refresh

*AWS End-user computing service is Amazon AppStream 2.0 (always on)
41% Assumes one complete hardware and software refresh during this time period
Without a hardware and software refresh during this time period, savings are closer to 5% yearly; 15% over 3 years

dWsS
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https://d1.awsstatic.com/Digital%20Marketing/House/Editorial/products/workspaces/AWS%20EUC%20TEI_Final.pdf

Amazon S3 (Simple Storage Service)

53 Glacer 53 Glaaer
S3 Intelligent- S3 Standard S3 Standard-IA Instant : : S3 Glacier
Tiering Retrieval Flexible Retrieval Deep Archive

(formerly S3 Glacier)

AWS Region > 3 Availability Zones

Infrequently
accessed data

Data with changing Frequently accessed Rarely accessed data Archive data Long-term archive data

access patterns data

+ Milliseconds « Milliseconds + Milliseconds * Retrieval options * Retrieval in hours

. access access access from minutes to .
No retrieval charge el * Retrieval charge

* Retrieval charge * Minimum storage per-GB
per-GB duration * Free bulk retrievals

Milliseconds access

Object monitoring
charge
* Retrieval charge * Retrieval charge ' -

* Archive Instant per-GB per-GB

Access tier v

Opt-in Async
Archive tiers

dWsS
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S3 One
Zone-IA

AWS AZ

Re-creatable, less
accessed data

Milliseconds access

Retrieval charge
per-GB

S3 Outposts

AWS Outposts

On-premises data

* Milliseconds access

* Retrieval charge
per-GB

29



AWS Snowball Edge

Ln
tle, WA 98109

WA 070 9-01
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80 TB
10G W ER3A
EATAS
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50 TB/80 TB Capacity (Snowball)
100 TB Capacity (Snowball Edge)
Local S3 Storage APIs (Edge)
Local Lambda Functions (Edge)

ZE[O|C|0] ERMATE, HAIZH 2=,

AAEH 203 A&
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Amazon FSx for NetApp ONTAP

QX .T'_|-E| of 21 o0 AEEI x|

n

On-premises/cloud . El E|j p
o ‘3] aws FSY(\

/

SnapMirror
Primary 55D Capacity pool
tier Tlenng tier

© | D b d

NetApp ONTAFP CLI ONTAP NetApp / AWS AWS Amazon FSx AWS CLI AWS
Cloud Manager API Provider Management  API/ SDK CloudFormation
Console

dWsS
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Hybrid Cloud 74
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Source - https://summits-korea.virtual.awsevents.com/
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Samsung Medical Center
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INFINITT Healthcare (Smart Backup)

O|2YY TG Z2HQC el AH|A

INFINITT Smart Backup
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INFINITT Smart Backup

Dashboard Billing Report
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AIRS Medical

FDA 510(k)-cleared MEDS ~ MFDS approved

AIRS . 23 = EI¥e |
MEDICAL ) o= 7¢|:7‘|’|'0:| 7|ERLC} w2A Y

PACS

JHelHE 25 Y oje 22N S HEHFUE S22
DIEIGMOZ 2 HAl S
* TLS/SSL, HTTPS DICOM EX2 7|02
* DICOMTLS PACSSt AH5 o2 HEBH0|
SERLILL

Scan time 03:18 Scan time 01:43

Coronal T2 | 1.5T Siemens MAGNETOM Avanto

© ARS HHz YA H © =22S0M SwiftMR 24 Hz| © DICOM EEZS 7|uto2 PACSE B HiFHS
TR/TE: 3420/90 ms, Resolution: 0.43x0.43 mm?, Slice thickness: 4 mm

K-space

IFT/RSS image reconstruction

Blurry, Deep learning combined with physics-
With aliasing based modelling Anti-aliased

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




Healthhub
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Medical Image de-identification solution

Original De-identified (1) De-identified (2)

(WMEDICALIP

MEDIP PRO

Medical IP
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