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CAESAR

(Comprehensive spAce wEather Studies for the ASPIS protfotype Realization)

The project goals are:

« Encompassall the relevant aspects of Space Weather science
 Implementa prototype for ASPIS (ASI SPace Weather InfraStructure):
the scientific data center for Space Weather of the Italian Space Agency (ASI)

The project involves a large part of the Space Weather Italian community
bringing together 10 Italian institutions as partners:
« 3 nationalresearch institutes
* INAF, INGV, INFN
« 7 universities
- Tor Vergata (Rome Il), Perugia, Genoaq, L'Aquila, Calabria, Catania, Trento

CAESAR will aim to encompass the whole chain of phenomena from the Sun to the Earth up to

planetary environments, selecting a number of well-observed “target Space Weather events” for
detailed and comprehensive studies in order to showcase the proposed approach.
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CAESAR

CAESAR T

(Comprehensive spAce wEather Studies for the ASPIS prototype Realization) INAE

MODE 1000 NDDE 2000 NODE 3000
SCIENCE CASE STUDIES PROTOTYPE DEVELO@MENT DISSEMINATION
N& NIV INRE

The CAESAR project is split intfo three
main “nodes’:
* Node 1000 NODE 2000
e Science cases: PROTOTYPE DEVELOPNAENT
collects all relevant use cases o
and data products fo be
includedin the project
« Node 2000

» Prototype development:

: WP 2100 P 2200 WP 2300
study and design the actual ASPIS DB ASPIS Interface AgpIS
implementation of the platform INAF UNITO Metadata
+  Node 3000 ”“F”
« Dissemination:
oufreach activities and raise
we2no || e 2120 WP 2130 wp22i0 || wp2220 | | wp 2230 P 2310 P 2320 WP 2330
awareness on the asis || nseis ASPIS T N Product Product Docs
CAESAR/ASPIS pro;ecfs Design || Implementation | | Product API GUI Specifications | | Metadata

&
Management InIcE Definitions mapping Wiki
INAF UNIGE UNImoV INAF
UNITOV INAF INFN UNITOV
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CAESAR

CAESAR (Node 2000) T

(Comprehensive spAce wEather Studies for the ASPIS prototype Realization) INAE

MODE 1000 NDDE 2000 NODE 3000
SCIENCE CASE STUDIES PROTOTYPE DEVELO@MENT DISSEMINATION
N& NIV INRE

On the technical side the prototype
implementation will be based on three
main pi”OI"SI NODE 2000

- Database [WP2100] PROTOTYPE DEVELOPRAENT
* Interface [WP2200] o

 Metadata mapping [WP2300]

The ASPIS DB will contain mainly
proprietary/co-proprietary products,

. . . - . P 2100 e 2200 e 2300
with their relative data policy in a ASPIS 0B ASPIS Interface ASPIS

homogeneous, standardized collection INAF UITOU Metadata

of resources. INFN

Other important external data shall be

: : we2no|| we 2120 WP 2130 we22i0 || we2z20 || we2230 NP 2310 weeseo || we 2330
accessed fhrough links fo existent aspis || aseis ASPIS ASPIS ASPIS ASPIS.py Product product Dcs
archives. Design || Implementation | | Product APl GUI Specifications | | Metadata

&
Management InIcE Definitions mapping Wiki
INAF UNIGE UNImoV INAF
UNITOV INAF INFN UNITOV
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CAESAR (Node 2000)

(Comprehensive spAce wEather Studies for the ASPIS protfotype Realization)

High Level Working Packages are responsible for

C WPQ] OO R ' | Comman Researchers
scientific Data

lsers hdvanced Users

« Designing the DB Comuunity A
ASPLS Wi hesess
(database in its general meaning) SPLS @

« Implementit

NP5 py Programmatic Access

« Empty — preliminary— final prototype =) web Agplicaive S
« Ingest product data/models : —J au = owumenaion”
* Incorporate models/tools
«  WP2200
 Define the archive's API ﬂ AP1 - ASPIS DB interfaces Core Functions
* Provide a GUI (avaiable to all user)
« Develop ASPIS.py (for advanced researchers) I I
- WP2300 ) -. -
L empl atin g pro duct des Cl’ipﬂ oNs LN Models | Methods (S = Metadata DB

(and collect them from Node 1000)
« Map metadata content and formats

L

(for internal/external usage) = Product Dataset ‘
« Documentall the activities and processes

_/:'?--',,.
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Choosing a data format

Before collecting product specifications from users in Node 1000 we needed to choose a unique
data format to store them

Several factors were taken into account:
« We have a high number of products, coming from several physics domains and each with its

own custom data format
« |tisveryunlikelyto have commonfields or variable names between different products

=
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Choosing a data format

Before collecting product specifications from users in Node 1000 we needed to choose a unique
data format to store them

Several factors were taken into account:

« We have a high number of products, coming from several physics domains and each with its
own custom data format

« |tisveryunlikelyto have commonfields or variable names between different products

« Data structures can be arbitrarily nested or complex, with variable size or content
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Choosing a data format

Before collecting product specifications from users in Node 1000 we needed to choose a unique
data format to store them

Several factors were taken into account:

« We have a high number of products, coming from several physics domains and each with its
own custom data format

« |tisveryunlikelyto have commonfields or variable names between different products

« Data structures can be arbitrarily nested or complex, with variable size or content

This pretty much excludes a tabular data format

=
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Choosing a data format

The choice fellon the JSON (JavaScript Object Notation) format

It is represented as a collection of key-value pairs, where the value can store several data types,
including other JSON documents (which allows arbitrary nesting of dataq)

o
CG&SAR

It's both very flexible and powerful, and it
allows to store data as strings, numbers,
sequence of other values (arrays), or other
JSON documents.

It was designed to be human-readable, since
each value inthe documentis effectively
"named" by its key.

{

}

"firstName": "John",
"lastName": "Smith",
"isAlive": true,

"age": 27,

"address": {
"streetAddress": "21 2nd Street",
"city": "New York",
"state": "NY",
"postalCode": "10021-3100"

3

"phoneNumbers": [

{
"type": "home",
"number": "212 555-1234"
¥,
{
"type": "office",
"number": "646 555-4567"
}
1,
"children": [
"Catherine",
"Thomas",
"Trevor"

1,
"spouse": null ESWW 2023

23/11/2023
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Metadata Design

With a data format chosen, we then
proceeded to lay down a set of crucial
metadata that would help catalogue and
efficiently search among products including:

« Afitle, shortname and unique identifier, and
a type determiningif the product is @
dataset or a scientific model

« A''status” indicatfingif the product is actively
maintained and updated

« Info about the product "curator” institution,
whichincludesnames of contributors and @
contact person

« An accurate and concise description of the
product data and its layout

« A complete set of relationships with other
products

e ...andmuchmore

C&SAR
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Pros / Cons

JSON filesare easy to inspect by humans (useful for Node 2000
people during the prototype development)

JSON files are easy to handle by computers, allowing Node 2000
to easily automate part of their tasks (e.g. generation of wiki
entry for each product, DB schemadesign, etc...)

JSON can be difficult to write (and time consuming) especially
for first-time users, which includes mostif not all the data
providersin Node 1000

In order to make this process as streamlined and intuitive as
possible we developeda dedicated web application that Node
1000 users could use to fillin their product metadata and save
them directlyin JSON format

ESWW 2023
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ProSpecT

;
o

i

The ProSpecT (Product SpecificationTemplate) project
is based on the JSONFormsweb framework
(https://jsonforms.io)

It allows users to input all the product metadata in pre-
determinedfields and provides some basic form of
input validation to make sure the metadata are in the
right form

Metadata are dividedin sectionsto ease navigation
and to not overwhelmthe user with dozens of fields on
the same page

SASAR

e & » 2 » 3

ProSpecT

CAESAR - Product Specification Template

Welcome to the ASPIS/ICAESAR metadata template form.
Picase Nl the form with afl the relevant Information reganding your products.

oIy O and holp on ths oo, consader
coadeg the ProspecT
VIOWIng o wideo utormls)
with datn CORMCINN USO Casd
Oof numoncal model e casels)
Of (il B0 above donT work)
contactng CA A

ol scomon [l 4moa
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https://jsonforms.io

ProSpecT

The data in the forms will be stored in a JSON object.

JSONFormswill use a special “schema.json” file fo infer
the final layout of the output JSON forms content.

Gx SAR

bt

File

Edit  Selection ===

{1

1

N I} whemajon X

“type™: “object®,
properties”:
“product™:

O WeZ3 10-tamplata-jonlorms D8 m o

ype ct”®
properties {
string
H M
®: *Title of your product. ex: TS5T H-alpha Full Disk Images®
tring®,
HE M
®: "Product short name, for easier reference and ID build®
*: "string®,
i ["data", "lockup-table™, "software"],
®: “Choose a type of the product: it affects the required metadata.”
=: "string™,
-1,
®: "Suggest a product unigque identifier. Tentative form should be a:
=: "array®,
®: "pptiocnal, alternate product identifier{s), DOIs or other.=,
ype™: "string®

=1 “gtring”,
®: “date-time®,

=: “when this product description was first provided.”

=: "string=,
" "date-time",

=: "Please update the datetime when product description changes."
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ProSpecT

The data in the forms will be stored in a JSON object.

JSONFormswill use a special “schema.json” file fo infer
the final layout of the output JSON forms content.

Similarly, JSONFormsrequires a “uischema.json’ file
which specifieswhere and how the Ul elementsshould
be rendered in the resulting webpage.

Ul elements are linked to a specific fieldin the JSON
output viathe special “scope’ key.

C&SAR

) File Edit Selection - & WP2310-templato-jsonforms D8 [ os

{} vischernajson X

{)

k

e*: “Categorization®,
va®

“type": “"Category”,
“label”: "Product”,
“"elements”: |

“type": "Control®,

“scope”: "#/properties/product/properties/title”,
bel“: "Title"

pe”: "MorizontallLayout™,

pe": “"Control”,
*: "#/properties/product/properties/shortnane”,
bel®: "Short name"
|8
{
*: "Control”,
*: “#/properties/product/properties/type”,
i": "Type"
}
“type": "HorizontalLayout®,
{

": “Conmtrol®,
pe®: “#/properties/product/properties/identifier”,
1": “"Unique identifier"

*: "Control”™,
": "8/properties/product/properties/altidentifier”,
1*: "Alternate identifiers"

pe”™: "HorizontallLayout®,

ESWW 2023  23/11/2023
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ProSpecT

The data in the forms will be stored in a JSON object.

JSONFormswill use a special “schema.json” file fo infer
the final layout of the output JSON forms content.

Similarly, JSONFormsrequires a “uischema.json’ file
which specifieswhere and how the Ul elementsshould
be rendered in the resulting webpage.

Ul elements are linked to a specific fieldin the JSON
output viathe special “scope’ key.

JSONForms supports different JS frameworks and
custom features can be added to the main

application.
e.qg. ProSpecT users can save an incomplete form, and re-
upload it later fto finish working on it.

GESAR

) File Edit Selection - <«

" iy

WP2310-template-sonforms

D8 o

nst element = document.createflesent('a’);
const file = new Blob([JISON.stringify(data, null, 2)], {
type: ‘application/json’,
) 8 H
element.href = URL.createObjectURL(file);
element.download = ‘product.json’;

docusent . body. appendChild elesent ) ;
element.clic
const element = document.createflement( "input');
element, setAttribute "type’, 'file');
element.setattribute! "accept’, “application/json');
document . body. appandChild element ) ;
element.onchange = async (e: Event) =>
ploadfile(e);
element.click();
element.removel );
onst uploadfi » (event: Event | React.SyntheticEvent
onst fileObj = [event.target os NTMLInputElement)?.files?.[@];
if (fileObj
const fetchval = (collback: any) => {
var reader » ne

w FileReader();
reader.addEventListener
‘load’,

let val = reader?.result;
callback(val);

false

reader.readAsText(fileObj);
|
fetchvVal(f on (wal: any
”m

ESWW 2023  23/11/2023
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ProSpecT

One of the results of this effort can be see in the
accompanying wiki, which also holds a list of all the
products includedin the ASPIS prototype database

Y

SASAR

e & ®» 2 » 3

= & o e o0

B Dettcwd 30 TckSenes  f Pacobook | Mome @ SAOMALA A% AD ppovterencecomn [l L wetcam v e s [ TNPorum Powe

ASPS cocumentaion » Welcome 1o ASPE documentatont e | noe
Table of Contents Welcome to ASPIS documentation!

8o Thes 1 the ASPIS sérvico Ive documentadon Hene you can leam how 10 use ASPIS webarp, aspes Dy Mracy

e v @ ok 00Ut e ind W OBt DeoduCts hosied n ASPIS systems

Next topic
This Page
Quick search

e

ASPLS

‘ AS| SPACE WEATHER
NFRASTRUCTURE

Contents

Tabk of Contonts
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ProSpecT

One of the results of this effort can be see in the
accompanying wiki, which also holds a list of all the
products includedin the ASPIS prototype database

The fulllistis generated from the collection of JSON
metadata files that data providersin Node 1000
created using ProSpecT

C&SAR

“ e a2 e >

- .

B Dettcwd 30 TocSones  f Facobock | Mome @ SAOMALS AD% A

ASPIS documentation » Product Cataiogue

Table of Contents Product Catalogue

Intro

o Sofware PrOdets
n CAESAR 860 ASPIS peoscts I SIS “INO0T 500 ERnaad & oart of data BIocks of Sofanes Modules that
topic ; f
CAERN a0 part of the sharng stalt contained and 1 - o

Next topic
NASF S DASIN Coos

Data Products

This Page
Quick search

ESWW 2023

23/11/2023
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Conclusions

The CAESAR project was created with the specific goal of implementing a prototype for the ASPIS
project.

A large number of science cases and data products willbe handled by the project. To facilitate

the design process, and in future help querying for data products in ASPIS, a robust set of
metadata should accompany each product.

JSON was chosen as the data format for metadata description.
To facilitate creation of such metadata files a dedicated tool (ProSpecT) was created using the
JSONForms framework.

The resulting metadata fileshave been successfullyused to automate large tasks (such as the

creation of documentation) and are stilllargely used in the final design of the ASPIS prototype
database.

=
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