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HIRAX

*The Hydrogen Intensity and Real-Time Analysis eXperiment (HIRAX) is
a 21 cm intensity mapping experiment.

* 21 cm is the emission line of neutral hydrogen and it used to trace the
gas in the large-scale structure.

*The full experiment will have over 2,000 signhal chains.
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Artist's rendering of HIRAX array. [3]

What Is A Signal Chain ?

. . . RFoF transmitter | RFoOF receiver | ADC correlator
* Padloper will keep track of connections, locations and states of each L i opticgtble | oy IS ] condialeable oy
: —X_ A S ~
individual component—dual-polarization antennas, amplifiers, cozzial sabls i , ) ) ;%f;
f”terS, CableS, etC. -% (2 polarisations per antenna) °

* Each new configurational modification will come with a timestamp

so that data analysis can be performed efficiently.
*Since each signal chain can be different contingent on the
type/version of components, the software will provide visualization

. . . . . dish N = nr
of any signal chain at any given point of time. - it
Representation of a signal chain comprising of some of the main components in the experiment [4]

The Database

antenna 7 o
(2,048 ADC) .

(1,024 dishes)

p;«;lrferztzt_’}z?;iqw) e The basic Iayout of how the relation Sin:nple tasks such as finding the o.ngoing properties and con.nections of a componen.t, or the.
associated flags, can be executed using graph traversal for which well developed algorithms exist

component_type - hame: s7 '
* name: str (unique) units: str (optional)

« comments: str (optional) | TELProperty_allowed_type | * allowed regex: sir between data is established in the

(= 1 per property type) * n_values: int

rel version_allowed type
(1 per component version)

g.V() .has("category", "component_type").has("name", "antenna'")

* comments: str (optional) . .
database IS represented by th|S > g.E() .hasLabel("rel_connection").has("start_time",P.1lte(t)).has("end_time" ,P.gt(t))
| t
lre( l_gc):rl?o(;g;gn?:z?e rel_property_type mathematical eraph o . : .
8 omrdors (1 per property) grapn. * The first line is a typical example of a gremlin query: It returns the relevant vertices in the database have the category of a
component_version _versl . ‘ ’ .
* name: str (unique) (0 or 1 per component) ) ) e The vertices are represe nted by component_type’ and simultaneously have the name(antenna. o | | |
* comments: str (optional) component - property * The second one returns the edges that have the label ‘rel_connection’ and were active at the given time t.
* name: str (unique) | rel_property * values: list/str] . [
o i e rectangles that box the vertices
:'elt_ito'ntl.lectiton * end: timestamp (optional) . . . . The Software Stack
LSt mestany  ional rel_flag_component categories(displayed in bold) along with
' (= 0 per flag) . "
1 fl fl s . Database Web Interface
| the other attributes and edges are the ’
flag / * comments: str (optional) .
rel_subcomponent . . : : . ]anug(}raph Padloper React MUI
: . (1 per subcomponent) . S;E?tigzrestamp( ) CO n n ECtI ng I | n ES betwee n Ve rtICES . gmph database L ¢ \ M‘(T?bﬁ'(_)llfl-elld st Tlook (I}.Idf?e_]_
: | « end: timest ti . . ; - S e RS . <JavaScript> | | <JavaScript/CSS>
 component | . igmrrigfﬁiiﬁp(o;’;é% \ f]?lgr-s;v:;lty ° AS the expe riment goes Onl there Wi “ ApauhcyTm,l\elpup _g:remlinp}’thon. P:’SI;;EZI L - Ei S
e tagy | comments s opiona) | e adjustments in a component's e s — e <Python> HTTP requests
: Apache Cassandra Elasticsearch alo! o
. . b Eglest . : Nz con b y ‘
properties and connections, therefore, | database backend | | _|indexing back-end g =
user P
. o ; user_group permission . . . o F 5
uname: str (unigue) * name: str (unique) ¥ mame: str (unique) the edges will consist of starting and e — 5 WEO PTG
e pwd_hash: str 1 ] - oo 2 / <Pvthon=
« id: str (optional) r‘zz_gssgflglggl};p e comments: str (optional) rig%r;;%ggiiggbs;g“ * comments: str (optional) - d I ng tl . esta o pS \ )
A schematic layout of how the relation between different components will be |
mathematically maintained [4] Representation of the general layout of the Padloper software [4]
Release The Padloper !
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Representat|on of asetof 8 Slgna| chains at a F|Iter|ng antennas from the list of all the components. [4] A SpECIfIC component page dlsplaylng the component S propertles, connections,
given point in time. [4] subcomponent connections and associated flags. (4]

Upcoming Improvements
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