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Introduction
Overview

- PDS Imaging Node
- Existing backend architecture
- Motivation to evolve
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Introduction
PDS Imaging Node

« Cartography and Imaging Sciences Node (IMG) of the NASA
Planetary Data System (PDS)

- Home to nearly 2 PB of digital image archives
 Diverse collection of images

» Both orbital and landed missions
« Over 20 million images takes from the surface of Mars

* Nearly 5 million images taken of Mars’s surface from orbit
* Images of Saturn, Jupiter, and Beyond

 Original, raw experiment data and derived products
« Differing coordinate systems

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 4 jpl.nasa.gov
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Introduction
Existing backend architecture

* Image Atlas

«  Primary tool for discovering data in
IMG’s archives

« JavaScript webapp running on-
premises

 Interacts directly with Apache Solr
backend

Jet Propulsion Laboratory

=
NASA
3 California Institute of Technology

Show results for Share @

(click to remove fiter) ey page: [

Narrow your search by selecting a facet below

Mission

2001 mars odyssey (3272713)

cassini (996836)

chandrayaan-1 (21645)

clementine (1996197)

galileo (20123)

insight (3920)

juno (39744) ’
Icross (2651) !
lunar orbiter (2991)

lunar reconnaissance orbiter (4248401)
magellan (72818)

mars exploration rover (7278892)
mars global surveyor (243227)

mars pathfinder (17899)

mars reconnaissance orbiter (367973)
mars science laboratory (14172095)
messenger (1018792)

new horizons (15179)

phoenix (256433)

viking lander (6585)

viking orbiter (61693)

voyager (312225)
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¥ Hide Missing Browse Il Images:
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Introduction
Existin kend archi r
sting backend architecture e Mool owlll€
° Image Atlas C—=) ?’ =)
+ Primary tool for discovering data in
IMG’s archives
+ JavaScript webapp running on- v
premises Image Atlas g
* Interacts directly with Apache Solr Webapp
backend )
. v
on—
Apache Solr

g
.‘\\ﬁ

Backend Sol

https://pds-imaging.jpl.nasa.gov/search
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Introduction
Existing backend architecture

- Data access
- Data products served over HTTPS

«  Simple HTML frontend rendering
archives as they exist on disk

https://pds-imaging.jpl.nasa.gov/data

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged.

DS Imagi
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o Jet Propulsion Laboratory

PDS Imaging Node: Data Archive

Name
@ Parent Directory

@ carto/

@ cassini/

@ clem1-I-h-5-dim-mosaic-v1.0/

@ clem1-l-n-5-dim-nir-v1.0/

@ clem1-l-u-5-dim-basemap-v1.0/

@ clem1-l-u-5-dim-uwvis-v1.0/

@ clem1-l_e_y-a_b_u_h_I_n-2-edr-v1.0/
@ clementine/

@ co-e_v_j-issna_isswa-2-edr-v1.0/
@ co-e_v_j_svims-2-qube-v1.0/

@ co-s-issna_isswa-2-edr-v1.0/

@ co-ssa-radar-3-abdr-csv-v1.0/

@ co-ssa-radar-3-abdr-summary-v1.0/

ing Node

U.S. Geological Survey

Last modified

2015-11-10 15:01
2021-02-04 23:10
2015-07-17 10:10
2015-07-16 13:02
2015-07-17 10:04
2015-07-17 10:06
2016-05-04 09:16
2016-07-25 21:04
2007-07-12 09:22
2019-09-18 11:29
2019-09-18 11:29

2019-09-18 09:57

2019-09-18 11:29
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Introduction
Existing backend architecture

e

=
- Data access Client A
- Data products served over HTTPS \
+  Simple HTML frontend rendering 2 =
archives as they exist on disk GFS'

[ ] .
Client B Data Access File System
Webapp

¢
—

Client C

https://pds-imaging.jpl.nasa.gov/data
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Introduction
Existing backend architecture

11,

ATLAS_MISSION_NAME:magellan”,

"facet.field": "CENTER_LATITUDE"
)
i
° “"response": {
“numFound": 72818,
*akexk™s 0,
"maxScore": 6.2685275,
“docs": [
[ ] <

"FILE_NAME'

"browse.img",

_ID": "RADAR",
"ATLAS_LABEL_URL": "https://pds-imaging.jpl.nasa.gov/pds/prod?
[ ] e a rc q=OFSN+%3D+/data/magellan//mg_0001/£60n334/browse. bl +AND+RT+$3D+PDS_LABEL" ,
"CENTER_LONGITUDE": 333.642,
"A_AXIS_RADIUS": 6051.92,
. . "ATLAS_PRODUCT_TYPE": "MIDR",
+ Solr endpoint exposed to internet
"MIDR",
"MIDR"

« Powerful functionality

"NUMBER_OF LINES": 1024,
"MISSTON_PHASE_NAME'": 'PRIMARY_MISSION',
327.333,

° Dlverse CcO ntent Indexed A ATEAS, VOLUME_URE"s, “HEESE T/ pas=inag1ns, JpL aRs Gov/data RS L LEa gL 00UL",
"B_AXIS_RADIUS": 6051.92,
"VOLUME_ID": " ¥
. L "MAP_PROJECTION_TYPI
* 40+ million PDS labels e e
+ Hion UPPER_LEFT._LATITUD
"ATLAS_SPACECRAFT NAME': "Magellan’,

+  “Common” metadata e e
+ Machine-learning enhanced y

"ATLAS_DATA_URL": "https://pds-imaging.jpl.nasa.gov/pds/prod?q-OFSN+83D+/data/magellan//mg_0001/£60n334/browse . img+AND+RT+%3D+RAN" ,

"FILE_PATH": "/mnt/pdsdata/magellan/mg_0001/£60n334",
I“e a a a "ATLAS_BROWSE_URL": "https://pds-imaging.jpl.nasa.gov///data/magellan/mg_0001/extras/browse/£60n334/browse.img.jpeg”,

"ATLAS_PRIMARY TARGET NAME': "
"LOWER_RIGHT_LATITUDE
"UPPER_RIGHT_LONGITUD!

https://pds-imaging.jpl.nasa.gov/solr
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Introduction
Existing backend architecture

adWs
o AWS Cloud >
« Search @ P
» Solr endpoint exposed to internet
« Powerful functionality C— =)
- Diverse content indexed Web Browser \ ryihen Serit
* 40+ million PDS labels —
- “Common” metadata %
. . Solr
* Machine-learning enhanced
metadata

Solr Search Engine

https://pds-imaging.jpl.nasa.gov/solr
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Introduction
Motivation to evolve

Requirements Solutions
« Image Atlas * AWS Cloud
* Multiple data stores - Managed services
« Availability issues * Only pay for what you use
* Cumbersome upgrades « Microservices architecture
- Data access - Decoupled components
« Store on multiple file systems (and object * Developed in isolation
stores!) - Communication via APIs
* Manage cloud egress costs - Containerization
* Search - Easy to scale
- Easier than Solr API’s learning curve - Ephemeral
« Easier to impose structure on search - Orchestration frameworks
results
6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 11
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 Architecture
* Deployment
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Architecture

Overview
- PDS IMG API
- Data Access AP
« Search API

Image Atlas client

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 13  jpl.nasa.gov
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Architecture
Overview

package High-level Architecture [ High-level Architecture ]J

Legend
[ client tools and libraries
«components =) : «components = | [ services
Atlas p Atlas CMS [ Interfaces
Frontend CMS API
ccoGr:p:;:nb = «components
Python SDK
~ «components 5]
«components = = (& Metrics
search Q) Metrics API
Search ALY ~ «components =]
|—‘/O‘i Bulk
] N Bulk Download API Download
e Q) «components )
18Covery Discovery API s IMG API i
A L e
Tiling API | | Simi\larityAPI
[
«components =) =\ ,l\
Tiling Noveliy API Q «components =]
Data Acdess API Similarity
«components ] «components ]
Novelty Data Access
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Architecture
PDS IMG API

pac kage . ] f
Atlas : Atlas CM
witend ’
MS A
'r(.o SOX o «COmponents
Python SOK
,., " 3 M. AP
arch A
Buik
1 . s I W b A downilosd
. | «components =]
y scovlry A IMG API /
g AP 1 T anlar ity AP
g sovell A
ata A ssAPY s ar ity
Nove ity ata A N
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Architecture
PDS IMG API

+ Only service that allows direct incoming
network traffic from users

- Single entry point to service network
* Imposes A&A

- Simple webapp defined by OpenAPI
3.0

* Internals of API service mesh can
change without impacting user syntax

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 16 jpl.nasa.gov
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Architecture
P D S I M G AP I class IMG API[ [& API Service Class Diagram 1)

4 API Service I:
[}
ASA
opera pons

+identifyUser()
Input Scrubber +getUserGroups()
operations
+removeHTML() Input Parser !
+removelS()
+rejectDelete()

Search API OI | Hoveity AP OB

LS
< 7
~ Service Router 5 7
| BulkDownload APl O = operstions - | simitarity APL O
BN +searchForward() _
— — _ |+bulkDownloadForward() it
| S Te—— OE:}— “|+dataAccessForward()
— — —+tilingForward() T
+noveltyForward() PR AP O |
_ —  |+similarityForward() \ ]
— +backendForward() e P
Tiling APl () +discoveryForward() | Discovery API OI

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 17 ij. nasa.gov
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Architecture
Data Access A

6/30/21

e o "‘ AP

Atlas

rontend

« COMPOnents
Python SDK

| «components =)
IMG API

novelly AF

Ove ity

Data Acdess API

«components =]
Data Access

kar ity AP

Atlas CM

Buik
Mo boad

Sermslar ity
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Architecture
Data Access API

- Data stored on JPL premises, other data nodes,
and in Amazon S3

- Need a way to route to multiple locations from a
single URL

« Manage egress costs (taxpayer money) via user
access control, maintaining unfettered access to
data for all legitimate use

* Implementation inspired by Earth Science’s TEA:
https://github.com/asfadmin/thin-egress-app

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 19 jpl.nasa.gov
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Architecture
Data Access API

GET /data/cassini/{}
1. 302
https://pds-imaging. jpl.nasa.gov/data/cassini/{}

GET /data/m20/{}

2. 302

https://s3.amazonaws.us-west-2.com/m2@data/ {}

GET /data/lroc/{}

3. 32

https://astrogeology.usgs.gov/1lro/lroc/{}

class Data Access| Data Access Service ])

Data Access Service
'

Elasticsearch ()

1]

Error Handler

Should be
extendable to
arbitrary number
of data repositories

Data Interfaces

URL Signer

$3 Repository | ’ JPL FTP Server | l USGS FTP Server

Reference architectures/solutions:

1. hitps://qithub. comVasfadminithin-eqress-app
2. https:/faws. amaz on.convsolutions/implementations/data-lake-solution/
3. https://github.jpl.nasa gov/M2020-CS3/m2020-data-lake

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 20
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Architecture

Search API

package

6/30/21

Atlas ’ Atlas CMS

fromtend N -
«COMponents
«COmponents
Go Python SDK
!
o AM

«components |
Search

/
Metrics AP

Buik

J Do
ol o Bulk Downioad A M ownioad
) «components =]
— v IMG API
J
Sumlar ity AP
Tihing Sovell ASS ) wonents
Jata Acdess AN Sermutar ity

Nove ity Data Access

© 2021 California Institute of Technology. Government sponsorship acknowledged.
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Architecture
Search API

6/30/21

Multiple search indexes breaking up
data

Indexes mirroring PDS3/PDS4 label
contents

Index for Atlas search
Indexes for machine learning metadata

Search API abstracts away
Elasticsearch indexes into a simple-to-
use API

b

_db

© 2021 California Institute of Technology. Government sponsorship acknowledged.
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Architecture
Search API

GET /search?mission:cassini -»
200
https://es.amazonaws.us-west-
2.com/cassini/_search

GET

/search?mission:m20&

200
https://es.amazonaws.us-west-
2.com/m20/_search
https://es.amazonaws.us-west-
2.com/ /_seadrch

6/30/21

class Search| Search Service Class Diagram ]/|

— Query Filter

Delete request filter

Long-running request filter |

|

Search index
attnbutes
+pds3 data
+pds4 data
+pds x data
+commen data

IMG API DSL converter

TODO: Refactor
this to break
down by
technology then
query type (e.g.
Solr -= query
params)

>]] Query cache

© 2021 California Institute of Technology. Government sponsorship acknowledged.
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Architecture
Image Atlas client

pac kage . J i
«components =) . «componenty =)
Atlas £ Atlas CMS
Frontend CMS API
.cGo oK o P «components
0y | —
IMG API
Search M- AP
arch APY
Buis
1 L1 Bulk DoOwnioad A M Jownioad
. : ) _| «components =]
wvery Necovlry APY MG API
m“’_,‘““ T ™ 8  Suni far ity AP
-ne Nove “\ AN v
Jata Acdess AM ke ity
Nove ity )ata Access
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Architecture
Image Atlas Client

6/30/21

Facet Builder

operatons
+getFacetCounts()
+getFacets()
+addFacet()
+removeFacet()
+medifyFacet()
+getActiveFacets()

Query Builder

operanons
+facetsToDSL()
+guery()

I

Free Text Search

operanons
+autocomplete()
+advanced()

Component Diagram Atlas Frontend [ Atlas Frontend ]J

Page Content
attnbutes
[Tcient | [c ion | <
package High leve tecture |
L egena
- "
«components || . «components =]
Atlas | ”g) Atlas CMS
Frontend CMSAPI
o sox (1 e
—@— Python SOK
IMG API
wone
«components 5] ~ Metrcs
Search ) Metrics APt
SearC{API
v
Buik
— L Bulk Downioad APY Downioad
= _| «components 5]
R Discovlty APY MG API
g APY — — Sumidarity APY
v
Ting - wone:
ol A ata Acdess APY Sumtar ity
wonents «comg »
Nove ity Data Access

Free Text Search

operations
+autocomplete()
+advanced()

© 2021 California Institute of Technology. Government sponsorship acknowledged.
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Hi! Wanna learn more

Arc h ite Ctu re about what the cool new

Atlas can do?

Image AtIaS Cllent Be sure to tune in to the

"Searching the Stars with
Atlas IV" talk!

Redesign of existing Atlas Il \

Uses PDS IMG API for search AN
Stores state in database Ug
Just another client of PDS IMG API

CARTOGRAPHY AND IMAGING SCIENCES
Atlas

NAsA
Results Bounding Box (Longitude): -103.535156 -» -15.644531 Bounding Box (Latitude): -7.734375 -» 40.78125

GRID LIST TABLE

/.
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Cloud Processing of PDS Archival Products

Overview
* Introduction
 Architecture
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* Future Work
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Deployment
PDS IMG API

 CloudFront caching at the edge
* Request caching
» Per-geographical region basis ["ecomponents =]
. WAF IMG API
* Prevents application abuse
« Configurable throttling and bypasses

+ APl Gateway (using OpenAPI 3.0 standard)
* Routes requests to appropriate service
* Supports versioning
- Amazon Cognito (tokens)
 Integrates with different identity providers (JPL LDAP, Google, Facebook)

IMG API

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 28 jpl.nasa.gov
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Deployment
PDS IMG API

6/30/21

v !
i Cache |
L O U :J\« o
i User User User User E

Cognito

—%4%3%'1:

CloudFront API Gateway
e
! \ !
i Cache !
1 1
U U O WU
i User User User User i
! Region B |

Other IMG
services
swest2
5
! A |
i Cache %
] |
; J b\:\‘ f
U O UNU
' I 1
i User User User User i
i i

______________________________________
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Deployment

Data Access API L =
1 weam

* CloudFront - '—|
« Caching at edge
+ Data caching ' oataAc1éssAp.
* API calls vs. multimedia transfer — Eompa
« URL signing

- WAF

* Prevent abusive asset transfer
* “No, you can't just download the whole archive, sorry”

S3 & BeeGFS for storage
API Gateway (w/ OpenAPI 3.0) for routing

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 30 jpl.nasa.gov
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Deployment
Data Access AP

from Mars 2020 EDL

et i
4 User queries IMG API for photo \

JPL Servers Data Node Servers

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 31 ij.nasa.gov
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Deployment
Data Access AP

; WAF CloudFront i

o | |

User W ; i

4 User queries IMG API for photo G @ |l
= from Mars 2020 EDL e <302 — uligy <302 — |

i IMG API Elasticsearch :

! API Gateway i

Data Access API determines photo
is in S3 bucket s3:/m20-data,
generates signed URL, and returns

302 to user ﬁ ﬁ

JPL Servers Data Node Servers

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 32 ij.nasa.gov
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Deployment
Data Access AP

WAF CloudFront

User

1 User queries IMG API for photo @ J
* from Mars 2020 EDL T "id1 g

Elasticsearch

Data Access API determines photo API Gateway

is in S3 bucket s3://m20-data,
generates signed URL, and returns
302 to user

. . JPL Servers Data Node Servers
3. User follows redirect and downloads their image

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 33 ij.nasa.gov
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Deployment
Data Access AP

i =
—on— U
S3 - Bucket

WAF CloudFront

Vs Y

IMG API

1 User queries IMG API for photo of
Saturn’s a-ring

API Gateway Elasticsearch

JPL Servers Data Node Servers

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 34 ij. nasa.gov
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Deployment

Saturn’s a-ring A AR

Elasticsearch

Data Access AP = 5
Q v s3://m20-data i

) WAF CloudFront :

O i

_lIE.r_ \ E

1 User queries IMG API for photo of ! @ 302 — s gJ«soz — a

API Gateway
. us-west- 2
Data Access APl determines photo
2. is on JPL servers and returns 302
to user ﬁ
JPL Servers Data Node Servers

_ i

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 35 ij.nasa.gov
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Deployment

Data Access API _
—
<

d = ¥

WAF CloudFront

1 User queries IMG API for photo of

Saturn’s a-ring IMG API

s3://m20-data

Data Access API determines photo .

2. is on JPL servers and returns 302
to user

JPL Servers _

3 User follows redirect and
. downloads their image

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged.
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Deployment
Search API

* CloudFront

«compenenty _‘ =
+ API Gateway Rz sear AR
* Routes to appropriate ES index - 1
. _| «components =]
« Managed Elasticsearch i

) T

« Single-button upgrades
« Easy to setup and maintain

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 37 jpl.nasa.gov
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Deployment

Search API

User

6/30/21

Elasticsearch

A

I
I |
I |
I |
I |
| |
I |
I |
| |
I |
I |
I |
I |
|
| Index A |
| I
I |
I |
| |
I |
I |
| |
I |
I |
| |
I |
! IMG AP APt Elasticsearch I
E ateway Index B |
| l
I |
I |
I |
I |
| |
I |
I |
I |
I |
! Elasticsearch I
] |
! Index C !
| us-west-2
e e
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Deployment o
Image Atlas Client
- ReactJS application built into a Docker o
image
* Wrapped in a Kubernetes Deployment
« Stores some state in Strapi CMS -
* Queries Search API for image products to : “woa L
render 1
« Kubernetes manifests packaged as a Helm
chart

* Deployed using AWS'’s Elastic Kubernetes
Service (EKS)

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged.
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Atlas CMS
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Deployment

PostgreSQL
Image Atlas Client
age Atlas Clien PN
AF X
v y
atlas-iv- atlas-iv- atlas-iv- atlas-cms- atlas-cms- atlas-cms-
deployment deployment deployment deployment deployment deployment
-replical -replica2 -replica3 -replical -replica2 -replica3
Y /Y
A A4
atlas-iv-deployment- atlas-cms-deployment-
nodeport nodeport |
A deploy, 4 deploy,
atlas-iv-deployment atlas-cms-deployment
atlas-iv-ingress
]
atlas-iv-webapp-ns

Elastic Load Balancing
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* Deployment
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+ References

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged. 41 jpl.nasa.gov



5th Planetary Data Workshop & 2 Planetary Science Informatics and Data Analytics Meeting ’ ~
It's me again! Want to know more
about how much it costs to run a

Conclusions

Be sure to tune in to the
"Experiments in Transferring,
Validating, and Releasing Mars 2020
Mission Archival Multi-Media and
Imagery Data Deliveries in the
Cloud"!

* Microservice architectures enable diverse ) N ’
applications to interact with each other and form a ’f}

complete system @g

« Cloud computing is entirely feasible for data archival
workloads

-« Serving data from the cloud can be cost-efficient if
the proper safeguards are put in place
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Future Work

* Integrate with PDS API being developed by ENG

* Develop SDKs to interact with various API features
(Python libraries, Go modules, etc)

« Additional API work
* Bulk download
* Metrics

6/30/21 © 2021 California Institute of Technology. Government sponsorship acknowledged.
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factivity Bulk Download Activity Diagram[ @ Bulk Download Activity Diagram ])

. BEGIN

Return invalid
request

downlead file list

input

Create
temporary
directory

a% YES

Copy file to \ NO | Create ZIP Copy archive to
S3

directory F',le:gft" archive
i 7

Notify user of
download URL
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class Bulk Downlead| Bulk Downlecad ]J

Data Retriever
®«USED _
o —a— o operations
+downloadFile()
| +checkLimit()
\
Data Access APl ()
Data Compressor
operations
+createZip()

Bulk Download Service
Compressed Data Storage
Compressed Data Cleanup
operations
+deleteAccessedZips()
+deleteOldZips()
E-mail Notifier
operafions
+notifyZipAvailability()
+notifyZipDeleteWarning()
+notifyZipDelete()
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package Implementation [ |5 | Deployment Diagram ]J
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Architecture
PDS IMG API

6/30/21

activity APl Service Activity Diagram[ \2} API Service Activity Diagram ])

START

(" Accept user
input

Scrub inputs

user token

[ Identify user

«datastore»
User identities

a— user groups
( Parse input [}

YES

|~/ DataAccess
| — =/ Bulk Download

(Fnoverty \J Return 3

> Atlas 3

S )

Route to

subservice Authorized?

Doing the
authorization
check here so that
vulnerable
services can't be
touched by
attackers.

}

_—=crey )

( Reject query

/\ user
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Architecture
PDS IMG API

Scenario: upgrade “Data Access Service” from v1.0 to v2.0
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Architecture

PDS IMG API

Data Access 2.0 Data Access 2.0

=N " DataAccess <N :@E)—>
| — | Bulk Download | ———{ Bulk Download

Data
Access 2.0

GET — ) GET —— ) — GET — )
/data/access/... | — /data/access/... | — /data/access/... p—
to t t,
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Architecture

Search API
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activity Search Activity Diagram[ @ Search Activity Diagram ])
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raw query
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Separate service?
Provided by AWS? i

Check query output query
| cache !

TODO: Probably |
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Evaluate cache |—.Cache response

payload, since
that could match
multiple different
DSLs

response

_.|\

Cache hit?

_[‘send )\ response
=l to user p

(" Determine ) %

payload type

(" ConvertSolr | [ ConvertIMG \‘ (" Convert Solr
DSL \ custom DSL | query params \

[ ConvertiMG | =
query params

\
\

(ConvertESDSL )

bad payload type

-

Send bad

request
message

bad inputs

ConvertEs |

query params |

Really, this and the ES query
narame ronuerter will et nace the

| elasticsearch error
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Architecture
Data Access API

activity Data Access Activity Diagram[ @ Data Access Activity Diagram ])

Expected inputs
from IMG APL: any
AZA information
(user, role(s),
etc.), raw request

BEGIN

. . 2 TR
Parse user bad action Ret:n;nl::\s::nd
| query i <

" QueryES for
I

Unauthorized,
does not exist,
«datastore» temporarily down...
A
Elasticsearch -
-
-
-
URLs left Z _
to R s
retrieve? sset origin? £
0 - YES 2L > ReturnURL |
&
Error
“Send summary Co=cooed ;
to user S3 'Wgeua'f"e (" Log failure
\
\
\
\
\

via CloudFront: https://docs.aws.amazon.
Is-overview
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