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People (as of 2016 April)

e People participating in one way or another

IRAM/Grenoble R. Zylka, J.M. Winters, E. Reynier, J.C. Roche, V. Pietu, J. Pety, A. Castro-
Carrizo, D. Broguiere, M. Bremer, J. Boissier, S. Bardeau.

IRAM/Granada H. Ungerechts, A. Sievers.
IPAG/Grenoble S. Maret.
LAB/Bordeaux S. Guilloteau.

e Large code contributors: ~ 5.0 FTE/yr
R. Zylka MOPSIC.

. Ungerechts PAKO.

. Sievers MIRA + MRTCAL.

Reynier kernel 4 0MS.

. Pietu CLIC + RDI. -

Pety kernel + MRTCAL + CLASS + MAPPING. RS

. Castro-Carrizo CLIC pipeline + 0BS.

Boissier ASTRO.

Bardeau kernel (including the python
binding) + CLASS + MRTCAL.

Maret CLASS/WEEDS.

Guilloteau Kernel 4+ MAPPING.

nwon wepe<mMp>I
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What my daughters think I do at IRAM
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GILDAS

Hexadecimal representation of the 2CO(1-0) LMV cube of
the south-western edge of the Orion B molecular cloud...

4c7225bfadb317bf£31e063f21fab6bd7846db3e0edd5abf2f20803ed28e
b53e23910dbfa730babelbbe2a3f8c2aabbele7f49bfccdfe93edbafe83e
46948b3f916efebe6984ae3e9798a23ecf39bb3f0d91e0be23fb423d4213
b93e2c81e8bbbcaf18bff30531beccd7fabee326e7bcd6a2db53e2da3963d
40ea9bbc91a2d53d0607b1bc98894ebe96ce19bd898f7cbf683f17beab24
4bbec1b9ef3e09£9923f0a1b0£f3cf20d2cc0£f4d189be7615fdbe37£3f4be
2418b6bcc7192e3fe047703fc38f93bfada2c8bfedf765bedaeb63b3e2cec
b23e7ef00c3£3409ef3e946d07bfceOffcbd4feed443ea04f48bdabfb3bbe
1ad525bfcd5cedbdf95a883eb4ac373f539ac9beb6db95c3e806deebef6d4
3b3e3d4cd33e0534053f52a12ebed6f397be2¢c71353f5£615a3f0357043f
29ca013e459010bf989f503ed1646f3e04a236bfeddcO01bf04adO0abf2e5bb
Tabcbede96bf42af0abf7£f6d54be3c37c9bebd1c06becae9d0be3d14e72bd
34984abf0d5c5cbd528c0fbedc32943e7732adbe96a0213eac883fbef537
0abfcfc050bf3b56dfbeb315123f35b80b3dfbfb7abda62325bf8356bcbf
df2834bf8b27a73£f6105823f41881b3f75a00d3fedfea83fce354abf81bb
c33£f8dc0053eab21343faba63a3fa0d037be3fcbaal3efe025e3f63fa2c3f
d91ffa3ea3bad13e3efd60bf4817073f11e714belcf28ebc5a885dbf8dch
8bbf88a339bd3f4d9d3f8cbc03bf9374dcbec0ef683e0368273f19e0453e
9e8fec3d0d93943ef5b085bfd0948e3£9980823fbbff7bbff2a55dbe9eba
973de216d8befb3704bf£2a88f3d761c71bfe6cb80be8b75003fbd59f63e
e8ccl0a3fe8b24bbd2a7efabeea72313f2906a83edcdad1bbe0209dbd8625
fabda6f426bedabe6e3ea91305bf3497233d5a3d783ee02e653f6cdc913f
071b99%beef73ebbel7cfd83eb503783f962aae3efd2a93be8e64fc3edf58
4fbe33d70e3f448fb93e65e5be3d4b98b63e78b7173ecb4c7d3e492b063e
18e5373ecb5eef3d924a5d3ec354583f9ce2f4bdcabel16bf59683cbe9598
223fda2a643e77bb8c3ed520193f1175a43e73e5b73ef992763dcb68cb3e
6£fabb63e7dfc15bfb832063e25ab06bec64f10bf9c4d4abe8b6£83bedb1f
883d848e17be720c2c3f45d65e3fac91293f590dfd3ecalca73e86acbc3e
294ed83edfa03a3f3f07b23eb99a143f7fc4483fcab724beb0318fbe69e8
283f4289b73e025d1a3d824c68bef42c423e53df0cbef420db3e62ddal3e

Actual activity: Helping people to make sense of
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Scope: I. Softwares at IRAM

e Many different kinds of softwares at IRAM:
1. Proposal and scheduling (statistics, dynamic scheduling, pool observing).
2. Preparation of observations, e.g. setups.
3. Data acquisition:
3.1 Low level, e.g. hardware control (antennas, receivers, correlators, etc...)
3.2 High level, e.g. operator and observer interface.
4. Data archiving.
5. Data reduction and analysis (single dish + interferometry).
6. Generic plot package.
e Science software deals only with a subset. Points: 1, 2, 3.2, 5, and 6.

e GILDAS deals with an even smaller subset. Points: 2, 3.2, 5 and 6.
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Scope: II. Observation Management System

40 000 executable lines

iram Institut de Radioastronomie Millimétrique

Setup Management System (SMS)

Winter 2015 - NOEMA
My pro s

GILDAS

Show setup || Open to P1
Setup W15AL001
Proposal
Pdf: w15
Letter:

Observing mode: Detection / track-sharing 12 sources | Local contact: Charlens
f | Requested sensitivity: 0.35mJy/3600.00MHz PlIs:
On source time (h): 0.57

Sources| Add a source

Dery- f_f.'n APR=2016 urg, Qg 0%:54:28 500 44:38:02.000
Id |Epoch RA DEC Visr (km/s) | O[?] e e 2 ° : : 2

12000  15:55:56.000 -20:45:18.700 0.0 »
12000  15:56:01.040 -23:36:08.100 0.0 %
12000  15:59:11.350 -23:36:00.200 0.0 »
12000  16:00:26.680 -20:56:31.600 0.0 %
12000  16:02:45.750 -23:04:50.900 0.0
12000  16:06:03.910 -20:56:44.300 0.0 @
12000  16:09:58.520 -23:45:18.600 0.0 ¥
12000  16:10:05.410 -19:19:36.200 0.0 ¥
3.170 -25:17:50.400 0.0 #

9.760 -21:45:34.900 0.0 ¥

16:03:34.710 -18:29:30.300 0.0 »
15:54:19.980 -21:35:42.500 0.0 ¥

Calibrators| Recompute

+4 | Name |Band Flux Distance Date
1657-261 3mm  1.10 13.50 23-MAR-2012 SR UL R
1519-273 3mm 11.04 +RORF94d FRAME : EQUATORIAL
1504-166 3mm 14.49 20-FEB-2013 0B5: 05:54:28.500 44:38:02.000
1510-089 3mm 17.89 20-FEB-2013
1511-100 3mm 16.94 20-FEB-2013
1435-218 3mm 20.04 +RORF94d

APR-2016 14:25:49

Hide 0.3 - 0.5 Jy:

Hide 0.5 -1 Jy:

Hide centroid:
Zoom - | Zoom +
Save

0.50
0.50
0.70
0.50
0.60
0.56
0.44
0.35

1508-055 3mm 20.80 +VLBA
1437-153 3mm 21.04 +VLBA FLUN RANGE S 3mm
1443-162 3mm 19.37 +RORF94d 0.3-0.5

1.0 Jy
1.0 Jdy

Type: ® Detection © Mapping © Size measurement
Number of sources: 12

Typical settings per source

Line name[?]: cont 1.3mm Tuning frequency[?]: z30.0 GHz On grid[?]: ¥
Requested sensitivity: 0.35 mly/beam Spectral resolution: 3600.0 MHz _. On source time per source[?]: 0.57 hours
Distribution of time per configuration:
A: 0% B: % C: % D: % or Any: (1000 % from: (JA /B ¥ C ¥D
Size of largest structure[?]: < 2.0 arcsec

Continuum part
Expected continuum flux[?]: 3.0-120  mly
Expected continuum source size[?]:[< 2.0 arcsec

Current user

Select user:

lefevre
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Scope: III. GILDAS at IRAM
450 000 executable lines

e Common facilities
— Command line interpreter: SIC;

— Graphical possibilities: GREG
(1D: curves, 2D: images, 3D: spectra cubes).

— Preparation of observations: ASTRO.

e 30m GILDAS packages
— Spectroscopy: TELCAL + MIRA + CLASS.

M clic
e PdBI Wsic
— Calibration: CLIC; mapping
— Imaging + Deconvolution: MAPPING. mclass
e ALMA Egreg
— Simulator: MAPPING @ alma.map; mira
— Holographies of ALMA antennas are done in CLIC mmrtcal
at San Pedro. astro
Emisc
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GILDAS Strengths

Large range of supported systems Linux, Mac/OSX, Windows.

Light weight Data reduction and analysis possible on laptops.
30+ years of history = Accumulated expertise.
Powerful advanced tools, e.g.,

e Interface to line catalogs;

e Easy OTF processing;

e Easy interferometric mosaicing;
e General fitting routines.

GILDAS
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GILDAS users

e IRAM AODs: Instrument monitoring, data pipelining.
e IRAM users: Data reduction.

e Others:

— CLASS is used in many facilities (e.g. APEX, CSO, NANTEN2, GBT, HHT, Effelsberg,
Kosma, ...); CLASS is partly used by Herschel/HIFI, SOFIA, 45m.

— ALMA: (Single Dish characterization in San Pedro).
e All kind of public from beginners to data specialists.

— Easyness of use for new users.

— Flexibility for data specialists.

= GILDAS evolutions must be thought with all users in mind.
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An example of the GILDAS daily life: CLASS
e The command SET WINDOW has been improved as follows.

— SET WINDOW DEFAULT will revert to the default status, i.e. no signal window defined,
BASE will return an error.

— SET WINDOW NONE will define 0 window, i.e. BASE will fit all channels, assuming
there is no signal at all in the spectrum.

— SET WINDOW AUTO will reuse the previous windows as found in the current base section
in the R buffer.

— SET WINDOW /POLYGON (used in PLOT /INDEX mode) accepts now complicated
polygons shapes resulting in more than 1 window per polygon.

e The support of different projection systems in CLASS was completed, i.e., the PLOT and
HEADER commands now also display the projection kind and angle. We note that this
support implied a change of data format (modification of the position section of the header).
This implies that data written with recent version of GILDAS (after aprl5) can not be read
by older version of CLASS (in contrast, newer CLASS is obviously able to read old CLASS
format). The documentation about the improved support of coordinate projections in CLASS
iS now available here:
http://www.iram-institute.org/medias/uploads/class-projection.pdf

e After 5 years of obsolescence, the old averaging engine (AVERAGE /2010) is removed.

e The CLASS FITS reader did not convert UT and ST from second to radian, implying a wrong
recomputation of the Doppler factor, when needed. This was fixed.

e The possibility to store 2D arrays in the USER section was added after a request from the
SOFIA observatory.

e The LMV command now correctly imports ALMA data cubes produced by CASA into CLASS
as we now enforce that Voff and Restf are aligned on the spectral reference channel.

e ctc...
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User support:
I. Documentation

Web page http://www.iram.fr/IRAMFR/GILDAS.

Memos at http://www.iram-institute.org/EN/content-page-161-7-66-161-0-0.html.
Mail to gildas@iram.fr.
IRAM Memo 2013-2

IEAM Memo 2015-1
CLASSIC Data Containe:

. . . , , I 5 . V. Pistu®. J. Pery®
Eactended support of sky spherical coordinates in CLASS 3. Bardeay”, V. Pigtu®, J. Paty

5. Bardeau', J. Pety!? Lo TRARM [CGrenoble)
e o 2. LERMA, Olservatoire de Paris

! il =]
2 LER o (Grencble) Octobor, 37 2013
ra LA WETVALOIE o Aaris ‘i'rl'.in.{lll 1”
March, 26 2015
“Prsi
Version 1.0 Abstraot
The CLASS/CLIC Data Format are digital formats nsed to describe single-dish /interferometric

Ahbstrsct Tl asnronsny ddata. They can e deseribed o twe layers 1) 4 CLASSIC Dot Contalner, which 1s

grrwrie sncagh to st many kind af dagn bepically several choerwstiane which gngher abesroatianal

U o mowe, CLASS galy supported matively the radie prajection of the sky spherical coardinates.

o o [} F a% i { it o 1 1 sl i 1 n

The main limitaticn of the radio prajection is the alsence of support of a prajection angle.  This ]::'::.I::PNC“I::'::E'::.;:t:;:.at:l_ﬁl:“l!:"' CLASE/OLIC! Data Format itael, which male » partiruler
could imply some approximatien in the handling of On-The-Fly data with retated scanning directions. : i N i I B ) . _
CLASS tmen supg o all Ui pojections abeady sopgo il i U GILDAS e, Lo, e | The slze of the darasers produced by che TRAR Insonapents experience i tremendeoizs orese
jected spherical coordinates), gnomanic. arthographic. azimuthal, stereographic, lumbert. aitoff. radio, '-""E:“""' of mnmbi-lemm reivrn, wids bendidth recai, speotremters with thonmndy of chann,
ardd sHl. This required the introduction of the MODIFY PROJECTION command. the modification of the ardd for new ohiserving :""_"CI"" like: the ”'JEWF""‘{'“H T '_‘“"1"""'“" - Tl‘f""‘ imgdiedd that the CLASS (CLIC
MDBIEY POSITION command, and the medification of the position beader section in the CLASS Data Data Format were reaching common limits in the size of L which could be stored. To solve these
Fuvamil. Tleis memme desa ilas awll Ui i details, psues, the CLASSILT Lata Contamer stamiand was revised, Uis gociuments ams o dscnbe the new

etandard, A companion dooument deecribes the QILDAS library which implements thie standard

Keywords coordinates, (rejprajection, CLASS Data Format arui which is now sl bw CLASE and CLIC.

Felated documents: CLASS documentation, CLASSIC Data Container
Foehnted dpcnaments: Ve CLASSIC Library, AR mems HEE-S
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User support:
II. Web page http://www.iram.fr/IRAMFR/GILDAS

) (o Mezilla Firefox BE B
File Edit View History Bookmarks Tools Help

Y| www.iram. fr/IRAMFR/GILDAS/ vir | e | ¥ |Qsearch [ eP

/7Y http:/fwwwir...RAMFR/GILDAS/ | 4

INTRODUCTION

GILDAS is a collection of state-of-the-art softwares oriented toward (sub-)millimeter
radioastronomical applications (either single-dish or interferometer). It is daily used to reduce
all data acquired with the IRAM 30M telescope and the NOrthern Extended Millimeter Array
NOEMA (except VLBI observations). GILDAS is easily extensible. GILDAS is written in Fortran-
90/95, with a few parts in C/C++ (mainly keyboard interaction, plotting, widgets).

ACKNOWLEDGMENT IN PUBLICATIONS
The GILDAS team welcomes an acknowledgment in publications using GILDAS software to
reduce and/or analyze data.

Please use the following reference in your publications: http://www.iram.fr/TRAMFR
= /GILDAS

RECENT MILESTONES

(detailed news here)

#: News

® Download

oct-15
The standard HIFI FITS science data format is now directly supported by CLASS.
aug-15
OpenMP is now supported at compilation time with "source admin/gildas-env.sh -o
openmp". Up to now, it is mainly used in MAPPING gridding and deconvolution commands.
jul-15
The NOEMA calibration pipeline now successfully handles in parallel up to 7 antennas with
the WIDEX backend and up to 6 antennas with the narrow band correlator.
jun-15
The support of the sky coordinate projections was enhanced in CLASS. IRAM Memo 2015-1.
may-15
The ALMA cycle 3 configurations files were added for use in the ALMA simulator. The LMV
command now correctly imports ALMA data cubes produced by CASA.

feb-15
- GILDAS was upgraded to accompany the change of name of the IRAM interferometer from
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User support:

III. answers to gildas@iram.fr

New user requests (2007-2014)

e}
N [TTTTTTTT T I T T T I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T T T T T T T T T T I TTTTT
o |
[oN)
s | |
. I |
| ﬂ
o
WWWW%%%%@Q%%QQQQ\\’\\W%(L%AJ%@A)VV\XV
SYSPESYN SRS SRV SO AN N AN VAN
((\&\g\%@%@%\&.\é\%@ g,%\& N Q,QO@ 0002, & 000 @ch, 000 Q,Qbe, OS\Q, @O 000 Q’QO®
T
| Pety
Gueth
r Hily—Blant
t Bardeau
100 L Reynier |
50 + _
0 ! |
2005 2010
GILDAS

155/year.

302 /year.

Total number of threads from new users:
e Total number of threads from all users:

Number of emails per threads: 2.5 (min:
1, max: 27).

Median time to

— First answer: 6h;

— Final answer: 25h.

New user requests (2007—-2014)

i

- France

Germany

iram.fr

edu

Spain

com

nl

UK

‘R RN

Others
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Bug report: I. Wrong way

Hi,

I have just stumbled on an obnoxious bug which prevents me from making the discovery of the
century. I will defend my PhD thesis tomorrow. Fix this bug in the coming minutes.

Toto.
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Bug report: II. Right way

Dear Gildas team,

Your software is great. For the first time in my life, I encountered a segmentation fault using it. I
succeeded to reproduce the bug with a simple list of commands. I attach the following information:
version of gildas I am currently using, list of commands and the data set to reproduce the bug. 1
hope this will help you solve the bug in the coming months. Continue the great work.

Best regards, Toto.
sk o Kk ok oK oK o K K oK oK oK ok K K oK K oK ok K KoK oK oK o K K ok oK ok ok K K ok o K ok ok K K ok o K oK ok K oK o K ok ok Kk ok o K ok ok K ok o K ok ok o K oK
gildas version: sep15b (x86_64-redhat6.4-ifort) source tree

List of commands:
LAS90> file in test
LAS90> find
Blablablabla...
Segmentation fault

Data set attached: test.30m

>k 3k 3k 3k >k 5k 3k >k 3k 3k 3k >k 5k 3k >k 5k 3k %k 5k 3k >k >k 5k >k >k 5k 5k >k >k 5k 3k >k 5k 3k 5k >k 5k >k >k 5k >k %k 5k 5k %k >k >k >k >k 5k 3k >k >k >k >k >k >k >k >k 5k >k %k >k >k >k %k 5k %k >k >k >k %k *k >k k
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Coping with the NOEMA project: Challenges
Changes of technology
Receiver 2 polar, 4GHz, SSB = 2 polar, 8GHz, 2SB.
Backend XF = FX.
New operation modes e.g. double-array.
Increased complexity More antennas + More frontend/backend chunks.
Increased data rates by a factor 32 to 6000.

Number of baselines PdBI-2010 X Nant(Nant — 1)/30, i.e. 1.9, 3, and 4.4 for 8, 10, and 12
antennas.

Channels PdBI-2010 x32.
Shorter integration times PdBI-2010 x1 — 45.

Typical data rates at the end of phase 1, i.e. end of 2017

Average (Single-field, 10 antennas) 2.8 MB/s, i.e., at most 77 GB for 8-hrs observa-
tion.

Peak (Wide-field, 10 antennas) 63.0 MB/s, i.e., 1.7 TB for 8-hrs observation.

Bigger delivered data products Large 3D data cubes.
Increased scientific capabilities

Wide bandwidth.

Higher sensitivity.

Higher brightness dynamic.

= Discovery of subtle, previously undetected ‘“artifacts’.
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No software is the answer to all these:

e Best (i.e. most recent) computing technology.
e Best portability.

e Best speed.

e Best ease of use (CLI and GUI).

e Best (i.e. shortest) learning curve.

e Best functionalities.
— Best data calibration methods.
— Best data mapping methods.
— Best (i.e. most complete) analysis methods.
— Best graphical possibilities.
e Best cost.
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IRAM Science Software Strategy

Maintain high-quality software for IRAM instruments while staying open to outside world
e Focused but generic developments;
e In/out fillers;
e Python binding.
“Short”, “focused” development cycles
e No one-fit-all-use-cases-in-astronomy software.
e Only exceptional ruptures, e.g., data formats.
A good balance between astronomers and software engineers
e In-house astronomers make the link between the community and the engineers.

e Keeping a science activity is the best way to understand the community needs on a daily
basis.

e Prototypes are useful first steps for more professional developments (e.g., IPP = PMS).
Continuous aggregation of functionality without creating black boxes

e Integration of functionality enable to simplify the interaction with ever increasing data

complexity.

e Viewing the intermediate processing steps enable to keep control of the data reduction.
Yearly versions for the online acquisition

e Ensure stability and evolution at Pico Veleta and Bure.
Monthly releases to the community enable

e the algorithms to follow observatory changes.

e us to quickly distribute new functionality or bug fixes.
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