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Motivation

To more quickly answer archival related questions for PDS IMG stakeholders

How many safed, extras, and

: Which folders contain (too many)
staged images do we have?

millions of files?

Do we have duplicates? _ ,
What is the proportion of JPEGs to

PNGs?
Which images have labels with

missing metadata? P

‘ What are the largest files per mission /

instrument? o .
SUTE: Which images are missing

thumbnail equivalents?

What is the balance of image files across our
RAID disks?

How is the migration from PDS3 to PDS4 labeled images
being reflected in our archive?
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Strategy

Catalog archival metadata for every asset in our archive, in parallel

Valid Unix
Perms?

Safed? Old?
Extra?
Staged?

Select

PDS3 Label
Metadata

Metadata
within File
Path

PDS IMG Asset
(File / Directory)

\
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Live Preview

(See APPENDIX A for screen-shots)
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Technical Overview

Data Flow

* Create full
directory
listing tree
file

* Split into
chunks for
future
repeatability

* For each
archive
asset, extract
metadata

* Run
extraction in
parallel for
performance

* Post collected
metadata to
an indexer for
post-
processing
analytics

* Post metadata
in parallel for
performance

3

Catélog
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Legend

Technical Overview

Software infrastructure Component

1 Data Product
ArCh |teCtU re Java program that takes a Clust_e red .
file path, and generates Data Archive £ EsliE el Wit
’ 16 nodes

archival metadata

Customized Software

HOLDO

Parallelization via:
* 64 cores \
* 43 GB RAM < I
\ /[ -

Visualization, queries, and

future reprocessing data
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i Reprocessing | ! i AIMS o Metadata |
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Technical Overview
Extract Phase Example (/mnt/data/mer/mer2no_0xxx/data/sol0045)

* Baseline (serial processing): 4m 32 sec

AIMS Met Extraction Time (secs) for 377 files
300
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Baseline 16-cores (4n cluster) 32-cores (8n cluster) 64-cores (16n cluster)  32-cores (gpu1)

m Processing time per cluster type

jpl.nasa.gov



Technical Overview
Extract Phase Example (/mnt/pdsdata/)

35

30

25

20

15

10

a

AIMS Met Extraction Time (days)

8 nodes (32c)

16 nodes (64c) 32 nodes (128c) 64 nodes (256c¢)

m Processing time per cluster type

128 nodes (512c)
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Technical Overview
Extract Phase Example (/mnt/data/mer/spirit)

AIMS Met Extraction Time
20

18
16
14
12
10

N A~ OO

4 nodes (16c) 5 nodes (20c) 6 nodes (24c) 7 nodes (28c) 8 nodes (32c) 16 nodes (64c)

—e—Processing time per cluster type
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Building Blocks for Future Needs

(Un-) Anticipated Applications into Future Years

Eco-system of Trialing
Downstream Metadata for
Applications Image Assets

Continuous
Archive Health
Assessment

Framework for Support for Peer
Scalable Processing / Archives — Packaging
Transformation of AIMS into an Open

File Assets Source Solution

Measuring

Migration /

Evolution of
Label Metadata
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Dashboard of archival metadata visualizations

Disk Usage by Mission (Pie Chart)

lo (2.08%)

\
messenger (10.88%) "\\

Iro (12.12%) ‘

mer (13.18%)

mro (36.22%)

jbcache (17.24%)

Is Old? (Pie Chart)
@ false

@ true

Mime Type Association (Pie Chart)
text/plain (9.41%) ‘

image/png (16.57%)

application/octet-stream (21.11%)

Is Extra? (Pie Chart)

Total Disk Space (Metric)

@® mro
@ jbcache
® mer
®Iro
@ messenger
@ msss
®lo
@ cassini

°
@ magellan
@ photojournal.sav

® juno
®isis

@true
©® false

image/jpeg (51.3%)

Total Disk Space (bytes)

128,813,613,142,378

Is Staged? (Pie Chart)

Is Safed? (Pie Chart)
® false
- @ true
Mount Points (Bar Chart)
@ application/octet-stre...
@ msgep g oo [
. S
-
@ application/xml E
S /mnt/pdsdata5/msi2 -
/mnt/pdsdata5/msl1 .
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Dashboard of archival metadata visualizations: filtered to just Messenger assets

mission.keyword: "messenger” BEXGERIICIE 3

Disk Usage by Mission (Pie Chart)

Actions »

Total Disk Space (Metric)

@ messenger

14,020,550,980,851

Total Disk Space (bytes)

messenger (100%)
Is Old? (Pie Chart) Is Extra? (Pie Chart) Is Safed? (Pie Chart) Is Staged? (Pie Chart)
@ false @true @ false @ false
©® false
Mime Type Association (Pie Chart) Mount Points (Bar Chart)
@ application/octet-stre... @ Count
text/plain (3.35%) ® image/jpeg
‘ @ image/png £
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Visualization to view duplicates in archive

>

€ O Last 30 days

5 seconds

>

Refresh

Share

Save

Visualize / Duplicate MD5s (Bar Chart)

Uses lucene query syntax

Add a filter +

@ Count
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st
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<
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Viewing which file paths have been duplicated with a specific MD5 checksum value

4,090,248 hits New Save Open Share P 5seconds < O Last30days >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
X md5: "69b0d692bafof38d102e8ff6859e7c88" MFNLERIIEIE Actions»
aims-pdsdata-04-11-2018-* - March 25th 2018, 11:54:51.478 - April 24th 2018, 11:54:51.478 —  Auto j

Selected Fields

600,000
t path
Available Fields & £ 400,000

8
Popular 200,000 HH H
# file_size |_|
0 . =] [5]
t mds 2018-03-26 19:00 2018-03-30 19:00 2018-04-02 19:00 2018-04-06 19:00 2018-04-10 19:00 2018-04-14 19:00 2018-04-18 19:00 2018-04-22 19:00
. timestamp_indexing_time per 12 hours

t mission

t type Time path

t _id » April 11th 2018, 04:10:20.770 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10512/rdr/1p17365357551n55xkp268818ml.img.jpg

t _index » April 11th 2018, 04:10:39.487 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so11576/rdr/1p268096681mrt90b0p2601r8ml.img.Jpg

e » April 1lth 2018, 04:10:20.954 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10512/rdr/1p173653575smn55xkp268818ml.img.jpg

t _type

» April 11th 2018, 04:10:49.485 /mnt/pdsdata/mer/merlno_Oxxx/extras/thumbnail/so10243/rdr/1n149753503sen3600p189710ml.img.Jjpg

@ is_extra

» April 11th 2018, 04:10:21.242 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10512/rdr/1p173653575srn55xkp268818ml.img.jpg

@ is_label file

® is.old » April 11th 2018, 04:10:49.703 /mnt/pdsdata/mer/merlno_Oxxx/extras/thumbnail/so10243/rdr/1n149753503smn3600p189710ml.img.jpg

@ is_permission valid » April 11th 2018, 04:10:49.764 /mnt/pdsdata/mer/merlno_Oxxx/extras/thumbnail/so10243/rdr/1n149753503srn3600p189710ml.img.jpg

@ is_safed » April 11th 2018, 04:10:16.600 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10893/rdr/1p207479451mrt74v1p2620r8ml.img.Jjpg

@ is_staged » April 1lth 2018, 04:10:44.771 /mnt/pdsdata/mer/merlno_Oxxx/extras/catalog/so11163/rdr/1n231429802smn82s1f000610ml.img.jpg

@ is_thumbnail R X X )

» April 11th 2018, 04:10:45.378 /mnt/pdsdata/mer/merlno_Oxxx/extras/thumbnail/so12562/rdr/1n355637311rnnb3__f000610ml.img.jpg

t mime_type

» April 11th 2018, 04:10:17.405 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10893/rdr/1p207479451sen74v1p262018ml.img.Jjpg
t mount_point

» April 11th 2018, 04:10:24.012 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10512/rdr/1p173653596sen55xkp268818ml.img.Jjpg
t name

6 tieETR A » April 11th 2018, 04:10:52.681 /mnt/pdsdata/mer/merlno_Oxxx/extras/thumbnail/so12562/rdr/1n355638334rnnb3__f000610ml.img.jpg
» April 11th 2018, 04:10:18.156 /mnt/pdsdata/mer/merlpo_Oxxx/browse/so10512/rdr/1p173653575mrt55xkp268818ml.img.Jjpg

» April 11th 2018, 04:10:46.625 /mnt/pdsdata/mer/merlno_Oxxx/extras/thumbnail/so11169/rdr/1n231963660srn820tp074310ml.img.jpg
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Generating the total disk usage of all duplicated files with a specific MD5 checksum

Visualize / New Visualization (unsaved) Save Share Refresh P G5seconds <€ O Last30days

Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n

X md5: "69b0d692bafof38d102e8ff6859e7c88" MFNSLERlCIE Actions»

aims-pdsdata-04-11-2018-*

Data Options > R
Metrics
a Metric
Aggregation

Sum -
Field

file_size -

Custom Label

1,554,294,240

Buckets Sum of file_size

Select buckets type

Split Group

Cancel
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Searching paths for a regular expression: how many RDRs do we have for MER?

47,162,219 hits New Save Open Share P 5seconds <€ O Last30days 2
path:/.*V/rdr\/.*/ Uses lucene query syntax n
Add a filter + Actions»
aims-pdsdata-04-11-2018-* v March 25th 2018, 11:57:50.258 - April 24th 2018, 11:57:50.258 —  Auto j
Selected Fields
¢ path 8,000,000
Available Fields o g 600000
3 4,000,000
Popular o
# file_size 2,000,000
0 _—
t mds 2018-03-26 19:00 2018-03-30 19:00 2018-04-02 19:00 2018-04-06 19:00 2018-04-10 19:00 2018-04-14 19:00 2018-04-18 19:00 2018-04-22 19:00
o timestamp_indexing_time per 12 hours
t mission
t type Time path
t _id » April 13th 2018, 17:57:06.269 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13839/rdr/1f469008020id1ci__p121210ml.img
t _index » April 13th 2018, 17:43:04.556 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13789/rdr/1f4645597861d1cht9p121410ml.img
# score m : : " .
» April 13th 2018, 19:44:59.888 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so14522/rdr/1f529634628id1cta4p111010ml. img
t _tvpe
» April 13th 2018, 17:32:43.315 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13732/rdr/1f459509932id1cf__p121110ml.img
@ is_extra
» April 13th 2018, 17:34:33.408 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13737/rdr/1f4599545867d1cgd3p121210ml.img
@ is_label file
® is.old » April 13th 2018, 17:13:16.389 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13671/rdr/1f4540904491d1cdbap111010ml.img
O is_permission valid » April 13th 2018, 18:29:06.203 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13998/rdr/1f483112621id1cmt8p121410ml. img
@ is_safed » April 13th 2018, 18:29:49.143 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so14000/rdr/1f4832884731d1cmufp121410ml.img
@ s staged » April 13th 2018, 20:01:24.980 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so14641/rdr/1f54019793071d1cw00p121410ml. img
@ is_thumbnail R . . .
» April 13th 2018, 20:15:37.388 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so14716/rdr/1f546860035i1d1cynpp121110ml.img
t mime_type
» April 13th 2018, 18:20:15.267 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13958/rdr/1f4795637751d1cm61p121410ml.img
t mount_point
» April 13th 2018, 16:57:57.053 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13614/rdr/1f4490246961d1cbigp121410ml.img
t name

6 iR s iadin » April 14th 2018, 08:31:01.111 /mnt/pdsdata/mer/staging/rel51/merlho_Oxxx/data/so14430/rdr/1f52146165471d1cr00p121410ml.img

» April 14th 2018, 14:24:00.530 /mnt/pdsdata/mer/staging/rel53/merlho_Oxxx/data/so14638/rdr/1f5399371031d1cvrpp111010ml.img

» April 13th 2018, 18:15:37.677 /mnt/pdsdata/mer/opportunity/merlho_Oxxx/data/so13945/rdr/1f4784082447d1c13ap120510ml. img
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How Do You Build Your Own AIMS?

Procure Compute Infrastructure

« Set up a cluster of at least five machines to help distribute your AIMS
metadata extraction work.

» Local clusters have data transfer advantages, but remote cloud (AWS)
systems have cost advantages. If time is a premium, set up a local
system, but if cost is a premium, leverage a cloud provider

Deploy AIMS Infrastructure onto Compute Infrastructure

» Apache Spark v 2.2.0+ is sufficient (htips://spark.apache.orq)

» Elasticsearch v 6.2.2+ sufficient
(https://www.elastic.co/products/elasticsearch)

» Kibana v 6.2.2+ sufficient (https://www.elastic.co/products/kibana)

» Ensure Unix tools like find, split, head, tails, shuffle, are present for
crawling and verifying data
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https://spark.apache.org/
https://www.elastic.co/products/elasticsearch
https://www.elastic.co/products/kibana

How Do You Build Your Own AIMS?

Define the Questions you have for your Archive

» Clearly articulate the types of queries, statistics, and measurements
you want to collect from your archive

Design and Build an AIMS Extractor

« Based on #4 queries, create a Java / Scala / Python extractor program
built on the Apache Spark API kit, to extract metadata from a given file
(https://spark.apache.org/docs/latest/quick-start.html)

* Ensure you are leveraging Spark’s textFile, or binaryFile, method to
perform processing per file

» Leverage Elasticsearch’s Java RESTful API, to post extracted metadata
to Elasticsearch cluster

jpl.nasa.gov


https://spark.apache.org/docs/latest/quick-start.html

How Do You Build Your Own AIMS?

Run AIMS Processing Job Against your Archive

» Use Unix find to build a directory tree of your archive. Leverage Unix
parallel or multiple machines to speed the crawling task
» If your directory tree file is very large, split it to ensure faster
reprocessing if needed
» Run your AIMS Extractor as a Spark job, ensuring that attributes like
the following are set:
» --executor-cores <USE MAX CORES AVAILABLE>
» --executor-memory <USE 90% MEM, NOT ALL>
» Within your AIMS extractor code (textFile, binaryFile), set default
min partitions to the number of nodes X cores you have available.
You may experiment with this for faster processing
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