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e What is TOPCAT?
e Why HAPI?
e What does it look like?

e Demo

e Implementation comments

Summary
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TOPCAT Context

History
e Developed more or less continuously since ~2003
e Funded by numerous agencies/projects Wrefereed W non refereed 'iﬂ
e Associated with Virtual Observatory — early adopter of many IVOA standards 220
200
Development :gg
e Platform: desktop pure Java (easy deployment) 140
120
e Open source, currently (L)GPL: https://github.com/Starlink/starjava/ 100
e Development team: just me (easy project management) 80
) &0
e Short development cycle, encourage user involvement 40
20

Usage
e Cited by ~1700 papers (2005ASPC..347...29T)

e Run from a few hundred unique IP addresses per day

e Mostly astronomers

> But some users in planetary science, heliophysics (EPN-TAP, PDS4)

e Typically source catalogues

> But other tables too: event lists, simulations, SSOs, spectra, time series, anything in a DB, ...

Mark Taylor, TOPCAT HAPI Client, HAPI developers meeting online, 22 April 2024 4/10


https://github.com/Starlink/starjava/
https://ui.adsabs.harvard.edu/search/q=citations(bibcode%3A2005ASPC..347...29T)&sort=date%20desc%2C%20bibcode%20desc&p_=0

Example

Cone Search = m}
Wwindow Columns Registry Interop Help
Available Cone Services
Registry: |http://reg.g-vo.orgitap |v| o |RegTAP | ¥|
Keywords: |gaia dr3 | | And |
Match Fields: Short Name Title Subjects ID Publisher []Descr
[v] Accept Resource Lists Cancel || Find Services |
A Short Name Title
ARI-Gaia ARl's Cone Search Service for the last Gaia Data Release (DR3) |Gai|~
ARI-Gaia ARI's Cone Search Service for Gaia EDR3 Gai|=|
DR3 lite Cone Gaia DR3 Lite Cone Search sta
DR3 lite Cone Gaia DR3 Lite Cone Search pro
DR3 lite+dist Gaia DR3 Lite Distances Subset Cone Search sta
GAlA DR3 Gaia DR3 at ESA Gai|_|
GAlA EDRZ Gaia EDRZ at ESA Gai| |
4] M [ [ ¥]
AccessURL Description Version

https://gaia.ari.uni-heidelbe. .

Resource Count: 42

" Cone Parameters
Cone URL: https://gaia.ari.uni-heidelberg.defcone/search? |

Object Name: |p|eiades | | Resolve |
RA: |56.601 | |degrees |v| (12000) [v] Accept Sky Positions
Dec  [24.114 ||degrees |~ (2000

Radius: |1.5 | |degrees |v|

verbosity: 1 ninimom) |~
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® B X

Available Cone Services

Registry: |http:ﬂreg.g-vn.nrg.-‘tap

Keywords: |gaia dr3

Match Fields: Short Name [v]]

Accept Resource Lists

& Short Mame

ARI-Gaia ARI's Cone Search
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR.3 lite Cone Gaia DR2 Lite Con
DR3 lite+dist Gaia DR3 Lite Dist
GAlA DR3 Gaia DR3 at ESA

GAlA EDRZ Gaia EDRZ at ESA

4] I I

AccessURL
https://gaia.ari.uni-heidelbe. .

Resource Count: 42

Cone Parameters— |
Cone URL: https://gaia.ari.uni-heidelt

Object Name: |p|eiades

RA: I56.601 | E
Dec:  [24.114 | E

Radius: |1.5 | E

verbosity: 1 ninimom) |~

Cone Search

Sky Plot (5)

Layers Subsets Plot Export Help

a|e|e | Allo] o

= LHCIES

25°00

24°00

23°00

NEEIE]

‘| Position | Subsets | Form |

+ m— rShading

i @ e ||
% + Mark

O Ha
Legend
,@ Axes

5
Satiks STILTS

[»

rGlobal Style
% %w 2: pleiaf Shape: |
o : M >
4] i D
|Position: 03:48:00, +24:12 | [count: 62,147/ 62,147 |

X (A selecc BPan [EZoom [BFrame [ Zoom
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Example

Cone Search = O =

Interop__Help

| Window Layers Subsets Plot Export Help

window Columns Registry

¥ @ X

Available Cone Services Plane Plot (6) - o X
Registry: |http:ﬂreg.g-\m.org:‘tap Wmdow Layers Subsets Plot Export Help
Keywords: |gaia drz @ H%HE& L__H&:IH)’Y L“‘“ 2]
Match Fields: Short Name [v]]
Accept Resource Lists 25000 | 10+ R

& Short Name All

ARI-Gaia ARI's Cone Search of 1
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR3 lite Cone Gaia DR3 Lite Con -lor ]
DR3 lite+dist Gaia DR3 Lite Dist 54000
GAlA DR3 Gaia DR3 at ESA
GAlA EDRZ Gaia EDRZ at ESA ]

4] I I

AccessURL
https://gaia.ari.uni-heidelbe. .

pmdec / rmas.yr¥el
1
(=]

23°00

Resource Count: 42

" Cone Parameters
Cone URL: https://gaia.ari.uni-heidelt

Object Name: |p|eiades

RA: |56.601 [|ae AL ke . _

Dec  [24.114 |ae /| Position [ Subsets | SARMIBEAR é:;', dill PQ‘

Radius: |1 5 ||E Legend +Form5 Shadi ] Frame Position | Subsets | Form |
N i Axes

Mode: [ofa
Legend
rGloba E@Axes
5
Shape | ik STILTS
777 |§ i 2 pleia

[Position: 03:48:00, +24:12 | [col
[X|[?] (Bselet TAPan fBZoom O

- Table: 2: pleiades-ARI-Gaia-1d |+
s vl + Mark ‘ p | |

verbosiy: [ minimom [=]  |sgyorurs

% % 2: pleial

|Position: | [count: 53,354/ 62,147 |
x B select BPanX [HStretchX [HFrameX [E ZoomX
[ ]
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Example

Cone Search = O =

window Columns Registry Intero

p_Help
o x

| Window Layers Subsets Plot Export Help

Available Cone Services

Registry: |http:ﬂreg.g-\m.org:‘tap _ :ﬂindow Layers Subsets Plot Export Help

Plane Plot (6) = m] x

Keywords: |gaia dr3 @ H%HE& @H&]H{ @ ‘ ‘ H X ‘

Match Fields: Short Name [v]]

Accept Resource Lists 25000 | 10+ R
& Short Mame 2 All

ARI-Gaia ARI's Cone Search of ° 2 cluster 1

ARI-Gaia ARl's Cone Search

DR3 lite Cone Gaia DR3 Lite Con

DR3 lite Cone Gaia DR3 Lite Con -lor ]

DR3 lite+dist Gaia DR3 Lite Dist 54000

GAlA DR3 Gaia DR3 at ESA

GAlA EDRZ Gaia EDRZ at ESA ]

4] I I

pmdec / rmas.yr¥el
1
(=]

AccessURL
https://gaia.ari.uni-heidelbe. .

23°00

Resource Count: 42

40

" Cone Parameters
Cone URL: https://gaia.ari.uni-heidelt

Object Name: |p|eiades

RA: |56.601 [|ae DAEAL & . =

Dec  [24.114 |ae /| Position [ Subsets | AR BEARIEA" PQ‘

Radius: |1 5 ||E Legend +Form5 Shadi ] Frame Position | Subsets | Form |
T = i Axes

Mode: [ofa
Legend
rGloba E@Axes
5
Shape | ik STILTS

a. =i %w 2 pleia

[Position: 03:48:00, +24:12 | [col
[X|[?] (Bselet TAPan fBZoom O

- Table: 2: pleiades-ARI-Gaia-1d |+
s vl + Mark ‘ p | |

verbosiy: [ minimom [=]  |sgyorurs

rs EE o f
§ vl oy 2 pleiag

|Position: | [count: 53,354/ 62,147 |
x B select BPanX [HStretchX [HFrameX [E ZoomX
[ ]
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Example

Cone Search = m} X

Window Columns Registry Interop Help

¥ @ X

Available Cone Services

Sky Plot (5)

Layers Subsets Plot Export Help

LIRS

Plane Plot (6) - m] x
Registry: |http:ﬁreg.g-vn.org.-‘tap Window Layers Subsets Plot Export Help
Keywords: |gaia dr3 Sky Plot (5) - o
Match Fields: Short Name [v]] dow Layers Subsets Plot Export Help
[¥] Accept Resource Lists seam| 1ot @ H %H Eﬁﬂ @ H &H f:‘p‘" & ‘ ‘ H X ‘
A Short Name
ARI-Gaia ARI's Cone Search of
ARI-Gaia ARl's Cone Search
DR3 lite Cone Gaia DR3 Lite Con
DR3 lite Cone Gaia DR3 Lite Con 7o
DR3 lite+dist Ga!a DR3 Lite Dist 24000 *;‘
GAlA DR3 Gaia DR3 at ESA o
GAIA EDR3 Gaia EDR3 at ESA £ 20[
{] I I P
@
o
AccessURL £ a0t
https://gaia.ari.uni-heidelbe. .
23°00 o ; 24°00
Resource Count: 42
40"
Cone Parameters sol !
Cone URL: |https:/fgaia.ari.uni-heidelt ' i ‘
| psi/ig 3h50mo0 !
Object Name: |p|eiades
O<> & 2300
RA: |55.501 | E & | e T TRRRRRRE 5|
Dec: |24.114 | E {[Position | Subsets i g kg &;: % 51 -|ll|lla [
e rShadi |
Radius: |1.5 ||E Legend + Forms Position | Subsets
i Axes Mode:
s - +Ebl Legend
ity: |1 (minimum 5 s v ¢ Mark — .
Verbosity = >iti|ts 5:'1[—1'5 “Globa ,iﬁ Axes & :} O<§ 53', ﬁ @‘
S [v] i 2: pleial Shape |5 =
sl b 2= PE ks STILTS Frame 1:1/ Position rSubsets r Form |
i T o, - Cfa
: 7 [s iy Z pleia Legend Table: [2: pleiades-ARI-Gaia-1d |~ |
|Position: 03:48:00, +24:12 | [col @ Axes Data Sky System: = EIH
7
| [x] [Eselect ApPan [EZoom O . S it STILTS Lon: |ra |v| EEI
: e — B . .
|Position: |col |= ife 2 pleiagf | . |dec |v| EEI
/(7] (Bselect [APanx I8 Stretch i
[

|Position: | [count: 62,147/ 62,147 |
X Select
[
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Example

Cone Search = O =

p_Help

| Window Layers Subsets Plot Export Help

window Columns Registry Intero

¥ @ X

Available Cone Services [ Plane Plot () - o &
Registry: |http:ﬂreg.g-\m.org:‘tap Window Layers Subsets Plot Export Help
Keywords: |gaia dr3 m“ sky Plot (5) - o x
- il o "'i‘.
Match Fields: Short Name - ':r;‘ dow Layers Subsets Plot Export Help
PG . . -
Accept Resource Lists .| Y 10r 7 H H & Plane Plot (7) - o ¥
25000 W e || A |
& Short Name q:'.‘r'} - Window Layers Subsets Plot Export Help
ARI-Gaia ARI's Cone Search of Al o el
ARI-Gaia ARl's Cone Search H @ H*H“ﬁ& @H& "‘FV ‘ ‘ H x ‘
DR3 lite Cone Gaia DR3 Lite Con
DR3 lite Cone Gaia DR3 Lite Con 7o T T T T T
DR3 lite+dist Gaia DR3 Lite Dist o | T 25000 ' -
24500 = .
GAlA DR3 Gaia DR3 at ESA o 20 Al
GAIA EDRZ Gaia EDR3 at ESA E 20|y 4 . ol
] | M | = ?'\- 2: cluster
<
AccessURL £ a0t o
https://gaia. ari.uni-heidelbe... g
23°00 a8 | |24°00 = e
Resource Count: 42 ' £
40" | =
Cone Parameters sol ! 2
Cone URL: https://gaia.ari.uni-heidelt ) ‘ 5
3h50mo0 ! % 15 b
Object Name: |p|eiades - -
ey
RA: |56.601 | E &) & oo 7 23000 &
Dec: |24.114 | E ([ position [ Subsets i g kg &;: % 51 .I|||l',, [
O Ha 20 F -
Radius: |1.5 ||E Legend + Forms Shadi Position | Subsets .
i Axes Mode:
s - +Ebl Legend
ity: |1 (minimum s s ¢+ Mark =
Verbosity = bstiies STILTS ~Globa [3f] Axes 1 0 1 2 3 4
* B - = -
5 v ox® 20 pleiad Shape |5 =
s S = P8 e STILTS 1:1/ Position | Subsets
i g - — o
: 1 | |$ 5% 2 pleia Legend Table: |2: pleiades-AFR nill PQ‘
[Position: 03:48:00, +24:12 | [col m Axes Data Sky System: |ec [f== 2 e
[X|[?] (Bselet TAPan fBZoom O Sl STILTS [ Frame [ Position [ Subsets [ Form |
- [=¥:T]
l R tonifa | [5Hiegend Table: |2 pleiades-ARI-Gaia-1d |+ |
ition: SUUSEERIER | ot [dec Dl
5 st . A
|Position: | [col || L= dec >Q Axes x: |bp_rp |v|
/(7] (Bselect [APanx I8 Stretch : s
[ i sties STILTS VE |phot_bp_mean_mag |v| EEI
|Position: | [co % 55 2 pleiay
-x Y
x Select =
| o
|Position: | [count: 61,054/ 62,147 |
Select

IE
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Example

Cone Search = O =

window Columns Registry Intero

p_Help
o x

| Window Layers Subsets Plot Export Help

Available Cone Services

& Plane Plot () _ o0 &
Registry: |http:ﬂreg.g-\m.org:‘tap Window Layers Subsets Plot Export Help
Keywords: |gaia drz n\“ Sky Plot (5) _ o @
- 1 o "'i‘.
Match Fields: Short Name S l:r;‘ dow Layers Subsets Plot Export Help
i) T T -
Accept Resource Lists sqn i 10F 3 H H & Plane Plot (7) _ o =
- Vi ¢|#[All
& Short Name q:'.‘r'} - Window Layers Subsets Plot Export Help
ARI-Gai ARl's C s or =
ARI-Gaia ART's Cone sz::H H € H%H B ke Histogram Plot (8) - 0@
DR3 :ite Cone Gaia DR3 Lite Con 1o .ﬂindow Layers Subsets Plot Export Help
DR32 lite Cone Gaia DR2 Lite Con -l T T
DR3 lite+dist Gaia DR3 Lite DISt |00 £ 25000 " ‘ H e H% i HLﬁJH@ o e Y Hﬁ‘ ‘H X‘
GAIA DR3 Gaia DR3 at ESA o
GAIA EDR3 Gaia EDR3 at ESA £ 207 & T — i i i i i i i — i —
4] I I E ?!" '
g - [12: not_cluster
AccessURL 5901 o e n
- e o . 0.6 2: cluster E
https://gaia.ari.uni-heidelbe. . €0
| 24°00 &
23°00 a0k ! o
Resource Count: 42 ' £ i ]
40 | =
[ Cone Parameters ol ! 2
Cone URL: https://gaia.ari.uni-heidelt ) ‘ § [ ]
3h50mo0 . 215}
Object Name: |p|eiades - '
=
RA:  [56.601 [a¢ N Se o [23°00) 5 i ]
Dec: |24.114 | E ‘| Position | Subsets Ly kg &} % é% -|l||l'.= f
Cfa - : 201
Radius: |1.5 ||E tegend + Forms e Position | Subsets | [ ]
L] Axes Mode:
s - +Ebl Legend
ity: |1 (minimum s 3 vl + Mark Lxte
verbosity: 1 (minimum) || Buws STILTS ~Gioba [ Axes : _
o ; e
5 v ox® 20 pleiad Shape |5 =
sz PE Paes STILTS /[ Position | Subsets
. g - T | |
I | Legend :[2 pleiades a4 :
: = egen Table: [2: pleiades-AF Bl 2e| S f 2 1 0o 1 2 = par;law :]as 6§ 7 8 9 10
|Pnsitinn: 03:48:00, +24:12 | Col 3“ Axes Data Sky System: |e¢ 7= 5 —
[X|[?] (Bselet TAPan fBZoom O s STILTS Sy |: Frame |[ Position [ Subsets | =
skilks . YT
| i .0 : (o IC Legend Table: |2: pleiades-AR .I|I|L P@
Frry— 3 vl i 2: pleiay . y = __
Position: |[co) % Lat: |dec :E] Axes e IE Frame [ Position | Subsets | Form |
[X/[?] (Bselect [APanx I3 Stretch g; iz = —
[ i satits STILTS Y: |phot_bp_mean_m: Legend Table: |2: pleiades-ARI-Gaia-1d |v|
|Position: | [col |53 2: pleiad - ] Axes : |
XeY Lo X: |parallax -
[x] Select b | 6i | | |
| ul, Bins weight: | ][]
5
|Position: | @ satis STILTS
| [X] Select % .||I||I 2: pleia .
|Position: | [count: 53,240/ 62,147 |

X] Select
[
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Why HAPI in TOPCAT?

Reasons to implement HAPI client in TOPCAT

e TOPCAT likes getting astro-like data from remote services
e Time series are a kind of table

> There is already some limited time series functionality in TOPCAT

e Heliophysics is a neighbouring discipline to astronomy

> There may be some overlap of users

e IVOA may adopt/recommend HAPI for time series data
> Baptiste Cecconi talk in Tucson Nov 2023

e HAPI looked like a nice clean standard to implement

Will people use HAPI in TOPCAT?

e | don't know ...
e ... | am not expecting heliophysics users to ditch Autoplot for TOPCAT

e TOPCAT may offer some relevant features not available from other HAPI tools?

> 3D plots, large datasets, format conversions, linked views, column calculations, ...

e It might help IVOA to work with HAPI?


https://wiki.ivoa.net/internal/IVOA/InterOpNov2023TDIG/ivoa-nov-2023-hapi-tdig.pdf

Opening TOPCAT HAPI Window

Download and run TOPCAT from http://www.starlink.ac.uk/topcat

e e.g. curl -0L http://www.starlink.ac.uk/topcat/topcat-full.jar; java —-jar topcat—-full.jar
e v4.9-1 or later required (29 Feb 2024)

Select HAPI toolbar button in Load Window

e there are other ways - e.g. search for “"HAPI" in Help browser


http://www.starlink.ac.uk/topcat

Opening TOPCAT HAPI Window

Download and run TOPCAT from http://www.starlink.ac.uk/topcat

e e.g. curl -0L http://www.starlink.ac.uk/topcat/topcat-full.jar; java —-jar topcat—-full.jar
e v4.9-1 or later required (29 Feb 2024)

Select HAPI toolbar button in Load Window

e there are other ways - e.g. search for “"HAPI" in Help browser

TOPCAT

File Views Graphics Joins Windows VO Interop Help
Y ER=E e B W]edo

rTable List i\rCurrent Table Properties

Label:
Location:
Name:
Rows:
Columns:

Sort Order: @

EIEIE
BE0

o) | &) X /e D)@

i Row Subset:
/|| Activation Actions:

|rsamp
i . k, k,
61 / 7060 M Messages: O Clients: |*'3::_{¥@ﬂi_$§ | ﬂ



http://www.starlink.ac.uk/topcat

Opening TOPCAT HAPI Window

Download and run TOPCAT from http://www.starlink.ac.uk/topcat

e e.g. curl -0L http://www.starlink.ac.uk/topcat/topcat-full.jar; java —-jar topcat—-full.jar
e v4.9-1 or later required (29 Feb 2024)

Select HAPI toolbar button in Load Window

e there are other ways - e.g. search for “"HAPI" in Help browser

TOPCAT

e VieW Graphics Joins Windows VO Interop Help
g EY B =E e B Lo B ok

t i\rCurrent Table Properties

Label:
Location:
Name:

= L @ ®

el
”
A

Rows:
Columns:

Sort Order: @

i Row Subset:
/|| Activation Actions:

|rsamp
i . k, k,
61 / 7060 M Messages: O Clients: |*'3::_{¥@ﬂi_$§ | ﬂ



http://www.starlink.ac.uk/topcat

Opening TOPCAT HAPI Window

Download and run TOPCAT from http://www.starlink.ac.uk/topcat

e e.g. curl -0L http://www.starlink.ac.uk/topcat/topcat-full.jar; java —-jar topcat-full.jar
e v4.9-1 or later required (29 Feb 2024)

Select HAPI toolbar button in Load Window

e there are other ways - e.g. search for “"HAPI" in Help browser

TOPCAT

e VieW Graphics Joins Windows VO Interop Help

Load New Table — O »

4 2 | mm A 9
. =0 B e E e & SO R s
| Window DataSources Examples Help
t irC t Table P rti ra— | oo -
I e S SN I EE=E DR elE
Location: .
: Name: Format: |{autu] | v|
Culﬁ::n::i Location: | |
Sort Order: G ﬁ Filestore Browser
i Row Subset:
Activation Actions: %Syﬁtem Browser
rSAMP rLoading Tables
61 / 7060 M Messages: O Clients: %%G



http://www.starlink.ac.uk/topcat

Opening TOPCAT HAPI Window

Download and run TOPCAT from http://www.starlink.ac.uk/topcat

e e.g. curl -0L http://www.starlink.ac.uk/topcat/topcat-full.jar; java —-jar topcat-full.jar
e v4.9-1 or later required (29 Feb 2024)

Select HAPI toolbar button in Load Window

e there are other ways - e.g. search for “"HAPI" in Help browser

TOPCAT

e VieW Graphics Joins Windows VO Interop Help

Load New Table — O »

r =
| Window DataSources Examples Help
t :[rCurrent Table Properties va— || o -
Label: ﬁﬁ%%ﬁ:ﬂ?%% .x
: Location:
: Name: Format: |{autu] | v|
—-— Location: | |
Columns:
Sort Order: G ﬁ Filestore Browser
i Row Subset:
Activation Actions: E System Browser
rSAMP rLoading Tables
61/ 7069 M Messages: () Clients: %%G



http://www.starlink.ac.uk/topcat

Querying HAPI in

TOPCAT

Make HAPI query
e Open HAPI window

> Server list downloaded from https://github.com/hapi-server/servers

e Select server from list

> Capabilities and Catalog downloaded from server

e Select dataset (browse or search list)

> Dataset info downloaded from server

e Select/restrict parameters with checkboxes (also Select/Deselect All)
e Choose date range using Start/Stop fields or Start/Duration sliders
e Optionally adjust Chunk Limit for large samples

e Hit OK and wait for download

Use data

e Table loaded into TOPCAT: plot, save, edit, analyse, ...

HAPI Query _ o &
Window HAPI Help
2|88 X
-Service Selection
HAPI Server: |VirEs for Swarm | (4

HAPI URL: |https:/fvires.services/hapi
Chunk Limit: | 15

rDatasets

CS_OPER_MAG | Filter

GO _MAG _ACAL_CORR | [mag |
GO_MAG_ACAL_CORR_ML | 20/101

GRACE_A MAG
GRACE_B_MAG |
SW _FAST MAGA HR 1B ~

rDataset Parameters

Include | Mame | Type | Size Units

[v] Timestamp isotime |24 uTcC Time stamp

v] Latitude double deg Position in ITRF - Latitude

v] Longitude double deg Position in ITRF - Longitude

vl  |Radius double m Position in ITRF - Radius

¥l |B FGM double |[3] nT calibrated magnetic vector from F

[] |B MEC raw double |[3] nT calibrated and aligned magnetic ve »|
1B | ]

rDataset Metadata
Cadence: PT15
Max Duration:

Resource URL: https://doi.org/10.1186/s406823-021-01373-9

rinterval
ﬁ] Start Date: |2010-04-08T1?:DD:DO | == 2008-01-01T00:00:04. 7876307
[ Stop Date: |2010-04-08T17:59:08 | == 2017-10-31T23:59:38.9450232
. 1 [ {_J 1
2010 2012 2014 2016 lsec 1min lhr lday 1m 1lyr

oK |


https://github.com/hapi-server/servers

Using HAPI Data in TOPCAT _—

Window Layers Subsets Plot Export Help

BERERE

s ®/x

.

Things you can do with HAPI data in TOPCAT:

e Plot dots/lines vs. time

e Plot spectrograms vs. time

e Stack time plots vertically (different params/datasets)

e Non-time plots (3D, Sky/sphere, Corner, histogram; lots of options)

e Interactive pan/zoom on multi-million row datasets Time it (1)
Window Layers Subsets Plot Export Help

e Column calculations (very flexible) algelelanalFEsw @/ x
e Statistical calculations T T

_ _ _ ! N
e Select regions of interest (linked plots) ¢ 05-16+194] ]

. (=] [P
e Save/export data in different formats (FITS, [E]CSV, VOTable, ...) =
e Exchange data using SAMP o2z
I

loglO(1-COSB)

=) 1 1 1 1 1 1 1 1 1 1
1979-05-20 05-21 03-22 05-23 03-24 03-23 05-26 03-27 05-28 05-29
-

i e —
22 Jago JEL]
i ..- |l | R [‘5@ .I:::I

Frame [ Position [ Subsets | Form | Zone |

Legend Table: [1: ISEE1_HO_FE-1979-05-16+19d | v|

’,‘m Axes Time: |Time |v| EEI |I508601 |v| EEI
Ssts STILTS . | ¥ ogron-cosm [~ [4]p]
HER =,

Position: 1979-05-25T05:49, -3.0 Count: 84,554 / 185,498
] (B select BAPant L[EStretcht T[HFramet EH Zoom t
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HAPI Implementation

Code

e Coded from scratch in Java: javadocs, source code
e Parser ~4000 lines, GUI ~2000 lines

e ~2.5 weeks work

Experience

e Standard (v3.1.0) generally clear and nice to work from

> Only a few minor typos/broken links/inconsistencies

e Request size limiting took a bit of getting used to

> Equivalent functionality in VO always returns rows but may truncate (with overflow indicator)

e Some services didn't behave as expected (fixed now?)

e Jeremy Faden has been very helpful!

Any feedback welcome!



https://www.star.bristol.ac.uk/mbt/stil/javadocs/uk/ac/starlink/hapi/package-summary.html
https://github.com/Starlink/starjava/tree/master/hapi/src/main/uk/ac/starlink/hapi

