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HOW TO BUILD AN ON-DEMAND SYSTEM
TO MEET THE CHALLENGES OF LARGE
PROJECTS AND BIG-DATA
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Data archives are central to astronomy today, and their importance continues

to grow. The science impact of these archives is large and increasing rapidly. Papers
based on archival data from the Hubble Space Telescope now outnumber those

based on new observations in any year and include some of the highest-impact
science from the HST, as shown in Figures 5.6 and 5.7. Data from the 2 Micron All
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Archive is not a LS T O
. . | ,}gl&*-! | , [— | "'?P. ffa
simple Repository! S\ '

If you have to handle l.arge
amounts of data o dgifferent
nature, @ repository is not enough

but you need an archive system

with a database catalogue to allow

punctual searches on dataset.
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Archive «role» is
central in
Astrophysics

The major aim of a Scientific Archive is to
guarantee data preservation and
aCCEeSS information for the Long Term and for
all data science products.

The archived information must be also usable by
different user categories (data consumers) who
are separate in time, space and background from
the data producers. Archive must be accessible

well beyond the end of the operational life of the
observatory.

CREATING
DATA

PROCESSING |
DATA

V_{;r

ANALYSING
DATA

PRESERVING
DATA
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Open Archival Information System (OAIS)
the Reference Model

Data Producers and Data Consumers are rigidly
separated by the Archive System

"= The Consultative Committee for Space Data Systems

Recommendation for Space Data System Practices b

Data
- acquisition
- subsystem T

Archive
Database

REFERENCE MODEL FOR AN
OPEN ARCHIVAL
INFORMATION SYSTEM (OAIS)

: Pipeline
i processing
| subsystem §

RECOMMENDED PRACTICE

CCSDS 650.0-M-2

Normal Users

MAGENTA BOOK
June 2012

Priviledged Users
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Good Data Management pass throught
good Project Management

1. Write UCs
2. Extract function tree from the UCs _

3. Extract functional and non-functional* requirements 3 Find Prototypes
4. Extract any interfaces (internal and esternal) implied

5. For each interface write a requirement

6. Translate requirements into an accurate system design

Identify
Required ; - Draft Level-C
Functionality Requirements

& Interfaces 9 Ha rdwa re
e Procurement

=> Fix Computing
Computing Model

=» Evaluate Costs

>

=» Pre-Production

2= — =» Production

\ J \

Critical Continuous Integration & Iteration Assessmentgano catiozzi "oaTa MANAGEMENT .
BEST PRACTICES"




Make a simple Workflow for each use-case
(i.e. Ingestion)

=» Find Archive Users

Data Producers: Data Products:
> Define suitable Data- From Cameras From lev0-1-2-3
Product & Workload (sim & Pipes) to science ready
=» Divide into Atomic Functions
Storage & Access Database
=>» Think on Interfaces : _
Computing Protocols: Catalog:
> Avoid SPOF Distributed Sy Should Distributed and

. Connections follow Datacenters
Different Datacenters and ASA

=» Think on Security

= Find suitable SFTW Scalability: Interfaces:
products

Hardware and Resource To Browse Metadata and Access
= Finad & Purchase HW Horizontal Scalability Data by Sinple Queries
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Make a simple Workflow for each use-case

RUCIO Cluster
Rucio Catalog
=

DataProducer
ﬁl =» Find Archive Users

=» Define suitable

-
=1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,

RUCIO Client/API

cccccc

Storage Sys

— CDNTAINER,

EXTRA. URI/URL ) ) ; i
=» Divide into Atomic
Functions

3 | c
; a n
i oomom—ad RUCIO AR SCOPE,
r'"""d_r"; """" DATASET,
Hot ;

=>» |dentify Use Cases

Find & Que; I
. URI Filelist

\ ~ i N
\ Vs NN
\ 7 S ace
\ / STatal gaterdo '-i,_\ rie
| — / =
T s N e S
~——_ S
B—{ ' = e
Ay
a Archive Users a :
X = P
Rucio Admin n DB Admin
- P
o T )

User
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Make a simple Workflow for each use-case

RUCIO Cluster
R Catalog
=

-
=1

,,,,,,,,,,,,,,,,,,,,,,

RUCIO Client/API

cccccc

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

DataProducer
Ajor
t
SCOPE,

e
! c
a’ n
EEzz=4 RUCIO API
DATASET,

— CDNTAINER,

EXTRACT URI/URL
METADATA

->
@Archlve Users

=>» Define suitable
Storage Sys

=» Divide into Atomic
Functions

=>» |dentify Use Cases
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Make a simple Workflow for each use-case

": DataProducer
& % < _—
=>» Find Archive Users
RUCIO Cluster |
] ]
|
: i <
E al n
/‘ B 2 iy . JSss: s :;—:;s SCOPE,
/ i an R DATASET,

& Define suitabD
“~—Storage Sys

EXTRA. URI/URL ) ) ; i
=» Divide into Atomic
Functions

RUCIO Client/API

=>» |dentify Use Cases

Interface I
Find & Que

Y URI Filelist

\ P NN ace
“-\ / aratal datordo -\"a-,_ rie:
7" - I e N "
~—_ Vs
e V4 SN
= '8, e ——

a Archive Users =
prg EEE pr <
Rucio Admin Py 1 DB Admin

T ser ONSUIY f
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Make a simple Workflow for each use-case

e DataProducer
Storage
rape Libra < /
. H =» Find Archive Users
RUCIO Cluster |
E ] !
|
: r
: ata In
w
"""""""""""""""""""""""""""""""""" P s E== SCOPE,
/ ; : PATASET,
g

& Define suitabD
“~—Storage Sys

EXTRA URI/URL q . .
e lvide into Atomic
: “~—Functions

=>» |dentify Use Cases

RUCIO Client/API

V
Rucio RSE3

= Hot
: Storage
~=r [

~s¢ S
\ 7 =
\ % <
\ B / Statial datordo 3
e — B F— A
~—— /
— / ,
~— S o\ v
| o) == " -
_ Class :l:
i Y
a ( Archive Users a
preg ag =
po 4
Rucio Admin Py 1 DB Admin
X '
T “onsuy;
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Make a simple Workflow for each use-case

e DataProducer
Storage
rape Libra < /
. H =» Find Archive Users
RUCIO Cluster |
] ]
|
: ! c
E a n
w
"""""""""""""""""""""""""""""""""" P s E== SCOPE,
/ ; : PATASET,
el g

& Define suitabD
“~—Storage Sys

EXTRA URI/URL q . .
e lvide into Atomic
: “~—Functions

! =>» |[dentify Use Cases

RUCIO Client/API

V
Rucio RSE3

= Hot
A Storage
N
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Analyse Prototypes: Use Case INGEST

oA

Archive Users

FITS file

SiP

Interface
Data Ingest

Producers

tmp _polling DIR/

PIPE/SIMUL,

Telescopes, \RUCIO Cluster (distributed among 4 CTA DCs)|

v
RR_qKSUM . _'
RROVERIFY v
RR_SLAN

FITS VERIFY \ RR_RUCIO
) CHECKSUM

|| Rucie-Uptoad
=
=11 RUCIO API

STATU!
) EXTRACT
" | METADATA
STA
] RUCIO API
STATUS=UPL(
Build JSON
schema

Scope, Dataset, Container, URL/URI

STATUS=ARCHVED () AP

orie edDB
Rethink DB
CLUSTER ! DB Admin

Rucio Catalog

Intermediate Levl -1a 1b

Rucio RSE1

Hot Storage
i

— Repllc%
Rule

File Replicated

6) | to 2nd RSE
SIATUS=

changefeed

=» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

=» Think on Interfaces
= NO SPOF / Bottleneck
=>» Think on Security

=>» Find suitable SFTW
=» Find & Purchase HW

=>» Buildup the System



Analyse Prototypes: Use Case INGEST

Producers

Telescopes,
PIPE/SIMUL,

=» Find Archive Users

[RUCIO Cluster (distributed among 4 CTA DCs)|

FITS file

tmp polling DIR/ . j
ste el G,
Data Ingest RR_QKSUM
= .3
h RR_SEAN
FITS VERIFY \ RR_RUCI])
) CHECKSUM
STATU!
) EXTRACT
- ) | METADATA \
|| Buciotptoad—___
RUCIO API 1 RUCIO API
STATUS=UPL . S
Build JSON Scope, Dataset, Container, URL/JRI
schema

orfented DB
Rethink DB
CLUSTER

Rucio Catalog

Intermediate Levl -1a 1b

Rucio RSE1

Hot Storage
i

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

_— Replicafim
Rule

File Replicated

6) | to 2nd RSE
A - SHTUS=| s
DB Am{
chan ge Teed

@k on Inter@

= NO SPOF / Bottleneck

=>» Think on Security
=» Find suitable SFTW
=» Find & Purchase HW

=>» Buildup the System



Analyse Prototypes: Use Case INGEST

en ) =>» Find Archive Users

n ) |
e ‘ 2 =>» Define suitable Data-

Product

Telescopes, [RUCIO Cluster (distributed among 4 CJA DCs)|
PIPE/SIMUL,

Rucio Catalog — =>» Divide into Atomic

FITS file

TiETac tmp _polling DIR/ . j < L F .
I ke desun > unctions
SIp RR_\ERIFY| HH
& Y¥__© :
E; 3 Think on Interf
Ink on Interfaces
) FITS VERIFY RR_RUCI])
SiAi CHECKSUM
) | wETADATA i
. . = NO SPOF / Bottlenec
3) | RUCIO API E—H T Irucio api \
STATUS=UPLOADE T
Build JSON Scope, Dataset, Container, URL/JRI
schema

=>» Think on Security

_— Replic%
Rule

=» Find suitable SFTW

File Replicated
6) | to 2nd RSE

sricnted DF N W sftus= :
Rethink DB > 9T~ = Find & Purchase HW
CLUSTER DB Admin

STATUS=ARCHVED () AP Changereed

=>» Buildup the System



Analyse Prototypes: Use Case INGEST

en ‘ =» Find Archive Users
™

a

Archive Users

Data

2 =» Define suitable Data-
prOduc?—:eSCopeS P ro d u Ct

[RUCIO Cluster (distributed among 4 CJA DCs)|
PIPE/SIMUL,

Intermediate Levl -1a 1b
Rucio Catalog

=» Divide into Atomic

FITS file

T Rucio RSE1
tmp _polling DIR/ . J < .
N = Functions
e i 4
Use Case P - . |
b RR_SCAN " 3 .

e o ) =» Think on Interfaces
S ) | cHECKSUM y L;‘;J

il BEI)E(::II)\AC'ITA \ 4 ! C:%Ist(i:tz-uva
. . | = NO SPOF / Bottlenec)

s | Rucio api Z:M\o P D Rucio RSE2 Rucio RSI?
STATUS=UPL T " - ke i storage :

Build JSON Scope, Dataset, Container, URL/JRI \ i ¢ 1 i

schema o =>» Think on Security
R e ac! = cachg)

— Replic%
R

=» Find suitable SFTW

File Replicated
to 2nd RSE

=» Find & Purchase HW

DB Admin

Changereed

=>» Buildup the System



Analyse Prototypes: Use Case INGEST

~
la i} n

Archive Users

a

N
Data
Producers

Telescopes, [RUCIO Cluster (distributed among 4 C|
PIPE/SIMUL,

[A DCs)|

FITS file

Intermediate Levl -1a 1b
Rucio Catalog

T Rucio RSE1
tmp _polling DIR/ N —
b . 7
JsP RROVERIFY]
Use Case P |
I
4y | FITS VERIFY \ RR_RUCI])
) | CHECKSUM
STATU.
Hy | EXTRACT Persistent
47 | METADATA v Lev0 -Lev2 - Lev3
SIA | Rucio-Uptoad-| -
_H Rucio RSE2 Rucio RSE3
4) | RUCIO API " lrucio api Helo s =
STATUS=UPL ™ \ = 0 ; Sorric
Build JSON Scope, Dataset, Container, URL/JRI i 2
schema

—
Library

cache /
https

G ac
https

— Replic%
R

File Replicated
to 2nd RSE

DB Admin

Changereed

=» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

=» Think on Interfaces

= NO SPOF / Bottlenec

=>» Think on Security

=» Find suitable SFTW

=» Find & Purchase HW

=>» Buildup the System



Analyse Prototypes: Use Case INGEST

a

~
wﬁn

A;'chive Use;'s l

Data

=» Find Archive Users

Producers

Telescopes,
PIPE/SIMUL,

\RUCIO Cluster (distributed among 4 C

[A DCs)|

FITS file
tmp _polling DIR/

RR_KSUM .
RROYERIFY|

RR_SFAN

4y | FITS VERIFY \ RR_RUCI])
- ’ CHECKSUM
STAl

| EXTRACT
v METADATA
STA]

A
||| Ruciobptoady "
) | RUCIO AP =T RUCIO API

STATUS=UPL

—
Build JSON

Rucio Catalog

§ 9y —

4

Persistent STOTeg, \
Lev0 -Lev2 - Lev3

Intermediate Levl -1a 1b

Rucio RSE1

Hot Storage

AR

https

\

Scope, Dataset, Container, URL/]
schema

A

e

(" Rucio RSE2 Rucio RSE3
0

- Storage

ape
brary

R

cach
https https

DB Admin

File Replicated
to 2nd RSE

Changereed

N

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

=» Think on Interfaces

=> NO SPOF / Bottlenec}

=>» Think on Security

=» Find suitable SFTW
S Cin

@ Find & Purchase D>

=>» Buildup the System




Analyse Prototypes: Use Case SEARCH

=» Find Archive Users

Data
C.onsuners
ctor . .
R = ek => Define suitable Data-
Product
Archlve User
=» Divide into Atomic
=) OUTPUT Functions
Use Case
interface JSON FILELIST _
o-p tind & Query ~ 4) STATUS=COMPLETED =» Think on Interfaces
searchable python
DATASET BY KEYS 2)I keywords  _Jjson Filelist
STATUS=COMMIT P = NO SPOF / Bottleneck
I /
json ; .
=» Think on Security
FIND ENTRIES interface DB /O . .
STATUS=EXECUTION 3) P =>» Find suitable SFTW
:;:-—:-:--:sz K _;
0 = Find & Purchase HW

MONGO / Rethink DB

=» Buildup the System



Analyse Prototypes: Use Case SEARCH

=» Find Archive Users

Data
C.onsuners
ctor . .
(s:TTA?l'}'s‘ |§|§£‘§$H =» Define suitable Data-
Product
Archlve User
=» Divide into Atomic
& ouTPUT Functions
Use Case
D

Interface JSON FILELIST .
e Find Srauecy — 4) STATUS=COMPLETED =>» Think on Interfaces
searchable pyvthon

DATASET BY KEYS 2) l keywords Ason Filelist
STATUS=cOMMIT o = NO SPOF / Bottleneck

I /
json

FIND ENTR'ES interface DB IJO
STATUS=EXECUTION 3)

=» Think on Security

=» Find suitable SFTW

L = Find & Purchase HW

MONGO / Rethink DB

=» Buildup the System



Analyse Prototypes: Use Case SEARCH

=» Find Archive Users

Data
COI'ISI..IT!EI‘S
ctor . .
%&?&'s- §E£‘§$” =» Define suitable Data-
Product
Archlve Use
=» Divide into Atomic
= CUTPUT Functions
Use Case
e JSON FILELIST _
DIP Eind & Luery - 4) STATUS=COMPLETED = Think on Interfaces
searchable pyvthon
DATASET BY KEYS 2)I keywords /json Filelist
STATUS=COMMIT /

= NO SPOF / Bottlenec

I /
json

interface DB IJO

N o =>» Find suitable SFTW
/ :::=:"":’:>“—'-E

L = Find & Purchase HW

=» Think on Security

FIND ENTRIES
STATUS=EXECUTION 3)

=» Buildup the System



Analyse Prototypes: Use Case SEARCH

=» Find Archive Users

Data
Consum ers

ctor ACTION = SEARCH =» Define suitable Data-

STATUS=READY
Product
Archlve Use
=» Divide into Atomic
= OUTPUT Functions
Use Case

interface JSON FILELIST _
=» Think on Interfaces

DIP S & _ i - 4) sST2 =COMPLETED
=>» NO SPOF / Bottlenec)
‘

=>» Think on Security

searchable python

DATASET BY KEYS 2’ | keywords AJson Filelist
STATUS=COMMIT /

/ '
{ json :

interface DB IJO

= =» Find suitable SFTW

DB Admin =» Find & Purchase HW

FIND ENTRIES
STATUS=EXECUTION 3)

=» Buildup the System




Analyse Prototypes: Use Case SEARCH

=» Find Archive Users

Data
Consum ers

ctor ACTION = SEARCH =» Define suitable Data-

STATUS=READY
Product
Archlve Use
=» Divide into Atomic
= OUTPUT Functions
Use Case

interface JSON FILELIST _
=» Think on Interfaces

DIP S & _ i - 4) sST2 =COMPLETED
=>» NO SPOF / Bottlenec)
‘

=>» Think on Security

searchable python

DATASET BY KEYS 2’ | keywords AJson Filelist
STATUS=COMMIT /

/ '
{ json :

interface DB IJO

= =» Find suitable SFTW

DB Admin =» Find & Purchase HW

FIND ENTRIES
STATUS=EXECUTION 3)

=» Buildup the System




Analyse Prototypes: Use Case SEARCH

=» Find Archive Users

Data P
Consum ers -

ctor ACTION = SEARCH =» Define suitable Data-

STATUS=READY
Product
Archlve Use
=» Divide into Atomic
= OUTPUT Functions
Use Case

interface JSON FILELIST _
- =» Think on Interfaces

Find & Query =COMPLETED
| =>» NO SPOF / Bottlenec)

DIP - 4a)
=>» Think on Security

searchable pvthon
DATASET BY KEYS 2)| keywords  _json Filelist
| 3 Find suitable SFTW
& —
/ = \’“-_- a / )

l - 4‘
json

interface DB IJO

FIND ENTRIES
STATUS=EXECUTION 3)

STATUS=COMMIT -
L w & Purchase H

=» Buildup the System




Analyse Prototypes: Use Case RETRIEVE

RUCIO Cluster
(distributed among 4 CTA DCs)

DOWNLOAD DATA
5) STATUS=DOWNLOAD

------
.....

......
.......

LY
PR N B A ARy <

i parallel |, . e s s 0 s e e e
* . datadownload
.

Rucio Catalog

.

Data
. Consumers
£ n

™

Archive Users

1) Submit a DIP
STATUS=SUBMITTED

6) OUTPUT
STATUS=COMPLETED

Interface
Data Retrieve

EXTRACT FILES
STATUS=EXTRACT

4.) o pl.!l Files to download /!ﬁ

QUEUE DOWNLOAD .
STATUS=QUEUE  ~ *

interface DB 1/O

3) EXTRACT UR
STATUS=DBEXTRACT

nuatﬁ;t—u:lo_ Rucio Admin
P f |

=» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

=» Think on Interfaces

= NO SPOF / Bottleneck
=» Think on Security

=> Find suitable SFTW
=» Find & Purchase HW

=» Buildup the System



Analyse Prototypes: Use Case RETRIEVE

RUCIO Cluster
(distributed among 4 CTA DCs)

DOWNLOAD DATA
5) STATUS=DOWNLOAD

------
.....

......
.......

LY
PR N B A ARy <

i parallel |, . e s s 0 s e e e
* . datadownload
.

Rucio Catalog

.

=» Find Archive Users

E =» Define suitable Data-

LA Product
Archive Users
1) Submit a DIP

STATUS=SUBMITTED

=» Divide into Atomic
6)  OUTPUT Functions

Cumene )
I' STATUS=COMPLETED

e e s prthonion it ey TRACT FILES =» Think on Interfaces
. . STATUS=EXTRACT

4')- URI Files to download /Sﬁ
= NO SPOF / Bottleneck

QUEUE DOWNLOAD .
STATUS=QUEUE  ~ *

interface DB 1/O

3) EXTRACT UR . .
STATUS=DBEXTRACT =» Think on Security

=» Find suitable SFTW

=» Find & Purchase HW

nuatﬁ;t—u:lo_ Rucio Admin
P f |

“ak & =>» Buildup the System



Analyse Prototypes: Use Case RETRIEVE

RUCIO Cluster
(distributed among 4 CTA DCs)

DOWNLOAD DATA
5) STATUS=DOWNLOAD

------
.....

......
.......

LY
PR N B A ARy <

i parallel |, . e s s 0 s e e e
* . datadownload
.

Rucio Catalog

.

1)

Interface
Data Retrieve

4)

QUEUE DOWNLOAD .

STATUS=QUEUE

. ..

URI Files to download

Data
Consumers

)

Archive Users

Submit a DIP

STATUS=SUBMITTED

e s .

6) OUTPUT
STATUS=COMPLETED

++-2) EXTRACT FILES

STATUS=EXTRACT

interface DB 1/O

3) EXTRACT UR
STATUS=DBEXTRACT

=» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

=» Think on Interfaces

= NO SPOF / Bottlenec

=» Think on Security
=>» Find suitable SFTW

=» Find & Purchase HW

=» Buildup the System



Analyse Prototypes: Use Case RETRIEVE

JA

/\

DOWNLOAD DATA
5) STATUS=DOWNLOAD

« " e
......
. . o
.

parallel
* . datadownload
.

RUCIO Cluster
(distributed among 4 CTA DCs)

Rucio Catalog

)
3
d

Persistent Storage .
(LevO - Lev2 - Lev3)

Rucio RSE2 Rucio RSE3

ey

. .*
...........

--------
. s *

1 Data
~.. Consumers

Archive Users

1) Submit a DIP
STATUS=SUBMITTED

QUEUE DOWNLOAD .
STATUS=QUEUE  ~ *

interface DB 1/O

3) EXTRACT UR
STATUS=DBEXTR

-y D ST
e II STATUS=COMPLETED
Data Retrieve
B TT T pxthoniror B, L 5y EXTRACT FILES
", STATUS=EXTRACT
4) . pl}l Files to download 14 N\

ACT

————— &
2 =

=» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

& Thinl

k on Interfaces

= NO SPOF / Bottlenec

=>» Think on Security

=» Find suitable SFTW
=» Find & Purchase HW

=» Buildup the System



Analyse Prototypes: Use Case RETRIEVE

JA

/\

DOWNLOAD DATA
5) STATUS=DOWNLOAD

.....................
. ......-.-.,.'."-.
parallel
* . datadownload
.

RUCIO Cluster
(distributed among 4 CTA DCs)

Rucio Catalog

2
3
d

Persistent Storage .
(LevO - Lev2 - Lev3)

Rucio RSE2 Rucio RSE3

Interface
Data Retrieve

QUEUE DOWNLOAD .
STATUS=QUEUE  ~ *

Data
~.. Consumers
e N

™

Archive Users

1) Submit a DIP
STATUS=SUBMITTED

ygth_or.l json filelist

-------

......

a) pl}l Files to download

6) OUTPUT

- 2)

interface DB 1/O

3) EXTRACT UR
STATUS=DBEXTR

STATUS=COMPLETED

EXTRACT FILES
STATUS=EXTRACT

=» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

& Thinl

k on Interfaces

= NO SPOF / Bottlenec

=>» Think on Security

ACT

/4

=» Find suitable SFTW
=» Find & Purchase HW

=» Buildup the System



Analyse Prototypes: Use Case RETRIEVE

A =» Find Archive Users
\ E =» Define suitable Data-
cAN Product

Archive Users

DOWNLOAD DATA . . — S |

5 STATUS-DOWNLOAD [0 sdfuscsuamry = Divide into Atomic

XCIRRRR A LY 6 outpur Functions
A el || STATUS=COMPLETED —
(distributed smong 4 CTA DCs) . :. . :. EEERE - » PRERERTNNR . 3) EXTRACT FILES =>» Think on Interfaces
LI W : " STATUS=EXTRACT
. "-J 4.)' URI File} to download /im
o QUEUE DOWNLOAD. il =>» NO SPOF / Bottlenec
" ’ STATUS=QUEUE | .
A 3) EXTRACT UR . .
=>» Think on Security

STATUS=DBEXTRACT

\: < Vhaimeon | > Find suitable SFTW

..... | Ry
~ak & =>» Buildup the System




Purchase Hardware to match Requirements

b | - =» Find Archive Users

=» Define suitable Data-
Product

=» Divide into Atomic
Functions

=» Think on Interfaces
=» Avoid SPOF
=>» Think on Security

=» Find suitable SFTW

=» Find & Purchase HW

=» Buildup the System
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Put Everything Together and Build-up
a Protoptype System

ARAS - A "1 E1-Hom/Mini-Aray8CTAt 8-> Define suitable Data-
AMAS Gateway o P ro d u Ct
ASTRI & Miniarray Archive System - AMAS

AMAS-LDAP / AMAS-Gateway

=» Find Archive Users

_r : o =» Divide into Atomic
STRI & "iniarray ~rchive “ystem Functions

=» Think on Interfaces
=> Avoid SPOF

=>» Think on Security
=>» Find suitable SFTW

=» Find & Purchase HW

=>» Buildup the System
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Best Practices

_vs_ Real Life

Scientific ideas are

ﬁ usually limited by the
— cost of a Scientific

Archive

L1

It is common to build
a system starting from
an hardware scratch.

®
=

&S

New Common Paradigm -> [aa$, Paas, SaaS, AaaS.

Buildup ﬂ Find
the Archive

/ System Users \

pEOPLE Define

Find & oSk, .
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A Summary
Compendium

Abstract

This paper presents a flexible approach to a multipurpase, heterogeneous archive and data management system
model that merges the robusiness of legacy grid-based technologies with modern cloud and edge computing
paradigms. It leverages innovations driven by big data, loT, Al, and machine leaming to create an adaptive data
storage and processing framework. In today's digital age, where data are the new intangible gold, the “gold rush"” lies
in managing and storing i effecti pecially when these data serve governmental or
commercial purposes, raising concerns about privacy and data misuse by third-party aggregators. Astronomical data,
in particular, require this same thoughtful approach. Scientific discovery increasingly depends on efficient extraction
and processing of large datasets. Distributed archival models, unlike centralized warehouses, offer scalability by
allowing data to be accessed and processed across locations via cloud services. Incorporating edge computing
further enables real-time access with reduced latency. Major astronomical projects must also avoid common single

points of failure (SPOFs), often resulting from subeptimal technelogical choices driven by collaboration palitics or In-
Kind Contributions (IKCs). These missteps can hinder innovation and long-term project success. The principal goal of
this work is to outline best practices in archival and data management projects—from policy development and task
planning to use-case definition and implementation. Only after these steps can a coherent selection of hardware,
software, or virtual environments be made. The proposed model—CTAARCHS (Cloud-based Technologies for
Astronomical Archiving Research Contents and Handling Systems)—is an open-source, multidisciplinary platform
supporting big data needs in astronomy. It promotes broad institutional collaboration, offering code repositories and
sample data for immediate use.

Keywords: CTAARCHS; cloud and edge storage; ast: ical archi
archives; distributed databases; distributed storage

; big data in ast y; distributed
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