STseRFISH

take the “meh” out of metadata
harness the “chi” in archiving
take the “rage” out of storage
put the “tada” in metadata

www.StarfishStorage.com



Starfish Logically Federates The Storage Environment
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Starfish enables the entire
storage environment to work
logically together.

Starfish moves files between
devices without adding to the
entropy.

Data curation begins when files
are first created.

Unnecessary files and excess
copies are deleted, while
backups and gold copies are
preserved on the appropriate
media.




Starfish: A Simple, but Powerful and Versatile Paradigm

If your files could talk, If your files could listen
what could they tell you and obey, what would you
about themselves? tell them to do?

(piscovery (4] ) execuTion )

Discovery is the ability to know whatever Execution is the ability to take action

is knowable about your files, even at based on your discoveries. Now that you
very large scale. Use these insights to have selected the files, what do you want
identify files that you wish to do to do with them?

something to.
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The Discovery Side of Starfish

A PostgreSQL database that enumerates all files
and directories.

If your files could talk, , : :
what could they tell you e Retention of the history of the file system

about themselves?

metadata over time.
o  Query for specific points in time
o Enumerate changes in the directory
- structure and contents between two
: . points in time.
D|SCOVERY - Q o Track individual file versions
@« " e Extensible metadata
o Simple tags
o Key-value pairs
e Diversity of interfaces
o CLI, API, HTMLS5, reporting,

dashboards
a data catalog for unstructured data e Built for very large scale
massively scalable - billions of files and objects o HPC
extensible metadata - tags and key-value pairs o Institutional

simple and turnkey but suitable for custom integration
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Classification Tags: Simple Tagging to Classify Files

i
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systematic | | hydromatic

automatic
sample 12345 | | contains PlI
HRCI

Classification tags are arbitrary
strings that add color to files and

directories
o As specific as a unique sample
number
o Regional such as a project code
o Global such as a general purpose
classification

The same tags can be used
across the entire environment

Tags are typically applied
programmatically via API

Tags are typically selected from a
predefined list called a “Tag Set”




Action Tags Indicate a Desired Action to Take

N
N
N

automatic | | systematic

hydromatic

sample 12345 | | contains PIl

archive to cloud +90

HRCI

delete OK

Action tags are a special kind of
tag that denotes that some
action is to be taken on the
tagged files or objects. Action
tags are cleared after the action
IS taken.

Note that classification tags are also used to
identify files upon which to perform actions.
The difference is simply whether they are
retained or cleared after actions are taken.




Tags Apply to Directories as Well as Individual Files

Tags can be applied at the directory level
in lieu of individually tagging every file in
the directory.

Bl e

D

automatic | | systematic | | hydromatic

y

sample 12345 | | contains PIl | | archive tocloud +90

y

HRCI | | delete OK




Directory Tags Are Inherited Down the Branch

If the tagging logic pgrtalns to an
entire branch or multiple branches of

the directory tree, there is no need to
tag every subdirectory. A single tag
can be inherited down the branch.

automatic | | systematic | | hydromatic

sample 12345 | | contains PIl | | archive to cloud +90

[N
[
[

HRCI | | delete OK
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Best in Class File System Reporting and Analytics

e Starfish is the industry leading solution for reporting and analyzing POSIX-

style file systems.
o Aging, capacity consumption, trending, cost analysis, etc.
e Major differentiators for reporting capabilities are:
o Scale — Support for scale, complexity, and diversity of file systems
m Products built for the conventional enterprise, simply don’t work in scientific computing.
o Version history — few reporting solutions retain essential history, limiting the kinds of reports
and insights they can deliver
o Metadata — Starfish’s metadata system is unique. Without extensible metadata, file system
reports typically lack actionable meaning
o SQL openness — Our database is PostgreSQL, so it is easy to develop new reports or even to
expose the database to 3rd party Bl tools.
o Actionable — Starfish allows you to take action on on your discoveries.

ﬂ




The Execution Side of Starfish: Data Mover / Batch Processor

e The output of a query to the data catalog

Is the input for a batch process. ]
. If your files could listen
e The batch processor invokes any code and obey, what would you

against the list of files. tell them to do?
o  Starfish provides code for common functions
used across our customer base.
o You can write your own code in your preferred

language. » ) EXECUTION

o  You can execute code from 3rd party providers.
e Batch operations run in parallel across as
many servers and threads as is needed

for performance objectives.
o  File content or header analysis
o  File copy and move
o  File disposition LINUX or Windows — File and Object

o . : igrate - replicate - workflow - archive - backup -
e Agents run in either Windows or Linux. g8 = > - P - PUrge
easy to customize - runs your code or ours

a scale-out data mover & batch processor




The Feedback Loop Between Catalog and Batch Processor

e The output of a query is the
input of a batch process

e The output of the batch
process updates the

. tadata
database with a key-value "catalog
pair document that describes
what was:

o Done to the file, and/or
o  Discovered about the file

agents execute commands
against files and objects

e These key-value pairs can
be part of the query that
defines the next job.

copy - move - delete - just about anything

Query - Execute - Update - Repeat
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Example of Key-Value Job Results: Metadata Extraction

<= ST*R FISH sseoss | Updates! I Analytics Browser Tags Zones Jobs Scans Help @ Hints Settings - -
VOLUMES v
< > B «¢ Fi) @ - X, Download CSV & Actions &0~ [ o~ @ Selectionlist ¢ =
| Logical size Physical size T
Location: archive (3) >
N & / prod L N
Location: boston b D) prod:Pictures/0002.DCM
4 gpfs
n U 2.39 GIB; F 87.17 GIB Hame - Rec.. Rec.. Lot
~ DETAILS
& isilon ~ [3 Pictures 2021-0.. 2021-0..
1 U: 876.34 MIB; F: 226.51 GIB
R ) ) v O 23files _ R ) Job - meta-x
P22 GIEF 43 34 GIB D Accession Number
0002 pcm c=a] - -
O vast Axis Units [DPPS’, 'NONE]
I U 1.22 MIB; F: 227.36 GIB
O ooos.oem - - Bits allocated 8
A weka
| U: 9.28 GIB; F: 218.09 GiB @ oooa.ncmM _ R s Bits Stored 8
A windows Columns 512
U: 1.22 MiB; F: 227.36 GIB 10-MB-New-Test.d: - R
- =5 D crtestdon Coordinate Start Value o
Location: chicago (1) >
& [ 10-mB-Test.docx 5 = 1 Coordinate Step Value 40
| Edit | Condensed view | 17 t ipt 1
(@ 10-MB-Testxis . B d Curve Data Descriptor [0, 11
ZONES ~ Curve Dimensions 2
10-MB-Test xl: - -
@ 10-MB-Testxisx ! Curve Range
> big-user
O oo1z.pcm - - Data value Representation 0
> dept-a Exposure
[ cards_utfs.uxt - -
DukeWebinarZone Frame Increment Pointer (0018, 1063)
% gene-sequencing O cards.xt [test] - - Frame Time 33
>  hedge-test O Find_ssN-1.csv _ _ High Bit 7
Image Type [DERIVED', PRIM|
> hitmovie [ Find_ssNs.csv - - : A
> market-data Summary _ R - Instance Number
> market-datal 4 1 » Institution Address
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Example of Key-Value Job Results - Pll Content Analysis

<= STHRFISH sss0ss | updetest Analytics ~ Browser  Tags  Zones Jobs  Scans Help ®  Hims  Semings &
VOLUMES v B
4 > e B @ @~ 2, Download CSV # Actions o8- B a- B8 B Selectionlist ¢
Logical size Prysicaisize || Y
Location: archive (3) >
) & / prod L )
Locatiorzbeston hd D prod:Pictures/10-MB-Test.xls
A gpfs
| U: 239 GiB; F: 87.17 Gig Name B = Loy
A< DETAILS
isilon
1 U: 876,34 MiB; F- 226,51 6B ~ [ Pictures 2021-0... 20210.
__A gene-seq-copy - backup
& prod (main) ] v D 23files :
- 43.34 GIB Job - LookforPll
3 v D seozoom : o
1 U:1.22 MIB; F: 227.36 GiB
a @ ocoos.ocm - Filename /vols/production/Pictures/10-MB-Test.xls
L U:9.28 GIB; F: 218.09 GiB o items Found 789098
0004.0CM -
]6 “’""""‘L + 22w F 227 36 68 Scan End 2020-10-09T19:04:24.749613+00:00
R —— N D 10-MB-New-Test docx - Scan Start 2020-10-09T19:03:57.198681+00:00
10-MB-Test.docx - Supported Yes
| Edit | Condensed vit D
5 Types Found.CCN 70751
10-MB-Test xls -
ZONES v Types Found.SSN 718347
5 biguser 0 10-MB-Testxisx g Time Executed 2020-10-09 15:33
S depta @ oo12.0cM - ——JCo-nach
mds
DukewebinarZone [ cards_utfs.txt .
shal
> gene-sequencing [ cards.txt [test] [tag3]
(est) (2] Time Executed 2019-08-26 10:23
% hedgetest " i
D Find_ssN1.csv ) Job - hash-quick
%> hit-movie
M Find_sSNs.csv . Quick £53a82d77840a97f04847005d9f7cf00
> marketdata Time Executed 20190826 21:13
>

market-datal

Job - meta-x




Example of Key-Value Job Results: Hash Calculation

<= ST*R FISH os5808s | Updatest Analytics ~ Browser  Tags  Zones  Jobs  Scans Help @  Hints  Settings a
VOLUMES v
< > S B ¢ H @~ & Download €SV  Actions % B a- ] B Selectionlist ¢ =
Logical size Physical size HE
Location: archive (3) >
> & / prod N
Location: boston < O prod:Pictures/0002.DCM
4 gpfs
| ] U:2.39 GIB; F: 87.17 GIB anat
- DETAILS
& iion v 03 P
] U: B76.34 MiB; F: 226.51 GiB Suppurted No
v [ 23files
4 prod (main) Time Executed 2020-10-09 16:39
£ 43.34 GIB
b D oo0zoom Job - hash
1 U: 1.22 MIB; F. 227.36 GiB D 0003.0CM md5
“Tan shat d4eesd
] U:9.28 GIB; F: 218.09 GIB [ oooapcm
& windows Time Executed 2020-10-09 16:39
1 U:1.22 MiB; F: 227.36 GiB [ 10-MB-New-Testdocx Job - meta-x
1 u {11 -y
e, Number
Job - hash Axis Units [DPPS, 'NONE]
Bits Allocated 8
md5 bdc98d68248228bf79370ch6807803b0 '
Bits Stored 8
shal 08efb06808fd4ee5d3ab1407ed5e914f8252e98e columns o2
Coordinate Start Value 0
Time Executed 2020-10-09 16:39 Coordinate Step Value 40
Curve Data Descriptor [0.1]
N nedge-te‘g[ D Find_SSN-1.csv Curve Dimensions 2
Curve Range
> hitmovie [ Find_ssns.csv
e Data Value Representation 0
»  market-data Summary : Exposure
> market-datal Frame Increment Pointer

(0018,1063)




Example of Key-Value Job Results: Data Movement

‘ = STARFISH ssem

Analytics  Browser

Tags

Zones

Copy Type
Dest Name
Dest Volume ID
Dest Volume
Opts

Path

Time Executed

Job - sfcopy-Pictures-archive-archive_Pictures

vol
:/farchive/Pictures
7

archive

archive/Pictures/0002.DCM
2020-10-09 16:39

5 genesequencing

D 0002.DCM | € geneseq-c buldng-1 | [ dicom

Job - upload-s3arcbucket1
Copy Type

Dest Name

Opts

Path

Time Executed

storage

s3arcbucket1://galvin1

Pictures/0002.DCM
2020-10-09 16:39

Add condition =

Jobs

Scans
®w B a-
Logical size Use.

1734TB John

6328 MiB

100 TiB

1.89GiB

4514 MiB

1.62 Mig demo

564 KiB demo

547.36 KiB demo

1023 MiB rect

10.23 MiB oot

999 MiB

1.3MiB

4B root

122.04TiB

Help @ Hints. Settings

B W Selectionlist ¢

D prod:Pictures/0002.DCM

DETAILS
Type Of Data ECG
[Image Sequence Number] 15
[Maximum Frame Size] 262144

[Private Data)
000003

Time Executed 2020-10-0% 16:36

Job - sfcopy-Pictures-archive-archive_Pictures

bu00x 00000000000 00\ 00
0002\ 000004\ b 0\ D00 W00 (DD

Copy Type ol

Dest Name “/farchive/Pictures

Dest Volume ID 7

Dest Volume archive

Opts

Path archive/Pictures/0002.DCM

Tirme Executed 20201009 16:39
S————

Job - upload-s3arcbucket1

Copy Type storage
Dest Name s3arcbucket Mfgalvinl

Opis
Path Pictures/0002.0CM
Time Executed 20201005 16:39
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