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Kosma Control design
Concept
« Intended as observers program for a telescope system
* Revision control system (CVS) « Software model
+ Online documentation (cxref -~ HTML, LaTeX, RTF, ...) - Serversrunning in idle mode until they are triggered
+ Uses unified parameter and communication interface, which - Only one task to communicate with the hardware
has been in use at KOSMA for over 2 years (KOSMA_file_io) ~ May be distributed on many PCs

« Debugging system with multiple level simplemented;
simultaneous output to logfile

 Supports multiple backends
« Supports multiple frontends (with different frequency setups)

« Split up into severa independent tasks, which can be run and
tested individually

« Easy implementation of new hardware

Only standard compiler and libraries needed
Dataiswritten , raw*
Calibration and display by stand-alone programs (CLASS, ...
* Userinterface
- Console mode
- Scripts
- GUI




Concept

« Computer hardware
- Standard PCs with network interface

- specific interface cards for hardware communication to
frontend and backend

- No additional hardware interface except TTL-signal for
Signal-Reference phase/Status info for sky chopper

« Interprocess communication
- KOSMA file_io
- Locdl file sharing/ NFS on distributed systems

M easurement Modes

» Total power

« Position switch

« Beam switch

» Double beam switch

» Frequency switch

e On-The-Hy

» Temperature calibration (load)
» Frequency cdibration (comby)
« .7

Servers

e a0S sarver
— Communication with AOS hardware

- Runs on PC which isdirectly connected to the backend
hardware

- Writes data directly to hard drive / RAID
- Communicates to rest of system with KOSMA_file_io
* tp_server
- Total power measurement
- Canrun on any PC, communicates only viaKOSMA_file_io
- Sets environment (Mirrors, Loads, Sky-Chopper, Comb, Zero)

Servers

* bs server
- Performs Beam Switch Measurement — Start sky-chopper
- inother respects equal to tp_server

» fs server

- Frequency Switch Measurement— Tell reference synthesizer
for LO towobble

» comb_server

- Make Frequency Calibration Measurement — Switches Comb
generator on and off




Servers
 load_server
- Performs Temperature Calibration Measurement - Switches
Loads
e off_server
- Differs from other measurement servers due to continuous data
transfer

- Commands aos _server and telescope to start measurement a a
given time in the future (synchronization!)

KOSMA's System

(aspresently running on Gornergrat)
» Telescope and Sky-Chopper treated as,, Black Boxes* with
KOSMA_file_io interface
» Array Recelver SMART with KOSMA _file_io interface

» Duas-SIS Receiver with DECnet communication, but
accessible with KOSMA _file_io « — DECnet server

* Array AOSwith PC

« High Resolution Spectrometer (HRS), Variable Resolution
Spectrometer (VRS), Medium Resol ution Spectrometer
(MRS) connected to one PC

 Continuum Backend (included into Array Receiver PC)
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KOSMA's System — overview
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Server model

Low leve user
«—— commands

(T[] [ [ [B55] . Measurement servers

Exclusive hardware

—/ connection

‘ AOS Hardware L\

Spectrometer hardware
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tp_server / aos server

Source selected, telescope tracks source,
receiver tuned to observing frequency.

Start from shell or by script

‘ totpower_on ‘ ‘ totpower_off ‘

Skychopper=off
Set tertiary
IF processor: Zero/Comb = off

[ pe |
'
==
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aons_server internals

Only two well defined

functions to communicate

: tp_startsc{num_scans, active_spectrometer)

stat the scan
¢ sleep

getdat({data) é’x

read ont the data
-  amliy=

¢ write_fits_file(data)

other commands

Hardware operation

o with thehardware
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On-The-Fly mode

» PCscontrolling backend and telescope have to be NTP
synchronized

» aos_server (on backend) and telescope will be triggered a
short time (1-3 seconds) in advance to be prepared

« Data (from backend) and position (from telescope) are
marked with actual start-time for data/position correlation
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On-The-FHy (OTF) mode

NTP
Synchronized

end position

¢ 3 sec - ™
other commands = start position

Data files
Hardware operation pre position
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User interfaces
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Console mode user interface
» Easy to implement

Very flexible: scripting

alowsinput from GUI

« System can be controlled remote, without graphic interface
» Starting and triggering of servers

Changing of parameters

- Editing KOSMA _file_io files with editor
(e.0. edit observ_gtatus, change entry int_time_on)

- Specific variable manipulation programs
(e.g. Kvarint_time_on=5)

- additional parameters at measurement programs
(e.g. totpoweron -int_time_on=5)

» Debugging by watching ASCII files

GUI (overview)

« Simpleto use
« Status and warnings overview

 Useful for 'standard’ measurement tasks
(what is considered 'standard' will of course continuously
expand)

 Uses console mode programs
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GUI — setting a line
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GUI — creating a project
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Hardware status

Last update: 11 -Mar—2003 18:03:10

SWART Granela ey IF O Cranneio Ay A5 0 Sranmeia )

SIART. Oranmel 1 Suray IFG. Chansel 1 Py AOS Crame 1)

SwART. oranmez Suray IF Granmeiz Py A0S Crarmetz )

SUART Granmela ey F O Cranmels vy A0S 0 Sranmela )

SwaRT Crantos Anay IFa Channers iy AOS 1 Ghannaia )

SwAnT. orames Suray I Granmets Py A0S 1 Grame 1)

-

P

SwaRT: Grammal 10 Sy 1Fa Shanmte Auray 205 1 Gramatz )

SMART: Channal 11 Anay IF0: Channel 7

(A e

P
P
VY Y

AN A A DA A

|
\K\X
PN
FHES
2|3

pS AN
i
-
5
13

Ay ADS 1 Chanela )

SwART. Ghannal s Ay W1, Ghannete )} — — —{ Ay A0S 2 Ghanmela )

SVART. Ghannels Ay W1, Ghannel 1} — — —{ Ay A0S 2 Ghannel 1 )

SwART Granels Ay P otz & — — —{ Awayaosz oramez )

SWART: Ghannel 7 Ay \F 1, Ghannets }- — — —{_ Ay A0S 2 Ghannela )

SMART: Channal 12

Anay IF1: Channel 4 — — —{_amyAosa Channselo ]

SMART: Channal 13

Sy P oraets b — — — AmrAos s oramet )

— — Ay r0s3 Crammz )

SMART: Channal 14 Anay IF1: Channel &

SMART: Channal 15

Ay \F 1, Ghannel7 - — — —{_Armay A0S 3 Ghannela )

diml SI=za0 GHz Rz — ACS1 RS

PP
|
|

e arars

!

dual SI2335 aHz Rz - A2z

dial Si=as0 GHz Conv. —= Rx1 — ADS1

-

L
e
4
)
//
A

-
v o =R - Aoz
W

K

/
&

b
RN

]
]
B
J
L meswms ~ Comnum Acs ]
Rx2 —= HRS g i
AN s
G )
o)
3

22
Raw data and calibration
Raw dataiswritteninto FITSfiles
Each scan from each backend/channel
iswritten into a separate file
Measurement mode and scan humbers are written into the
filename  segnnumber  MEESUrEMeNt  gpectrometer
mode name
Example:
000254_CMB_Array AOSO1_Channel 05.fits
Simple FITS format
Datais not calibrated
32 Bit data
Header contains all information for data reduction
24




Raw data and calibration

(present KOSMA setup)

Calibration and monitoring via stand alone offline calibration
software

- FITSto CLASS

- works stand alone and quasi online

- online display with CLASS

- status monitor viaKOSMA _file_io (tau, Trec, etc.)

Measurement tasks (zero/hot/col d/sky/total power/otf/...) do
not depend on each other
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Test facilities

» Dataacquisition only in aos_server
—dummy data generation easily possible

 Offline debugging of all software-only problems

» Cadlibration (intensity and velocity) can be tested ,, of fline"
(without actual hardware)

» Communication with all hardware components via
KOSMA file_ io
- dummy servers for sub-components like telescope,
chopper, frontend etc.
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KOSMA file io

Asynchronous communication via ASCI| files

makes debugging / monitoring very simple
(editor, separate monitor program)

Files are shared between PCsvia standard NFS
Synchronization possible through ps time stamps

For faster transfer (reaction time less than 1s) a special file
distribution systemis available

Configuration by one or more global script file(s)
(KOSMA_config)

Easy to use
Easy to implement on different systems (Linux/Unix/NT)
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KOSMA file io

KOSMA file io

x=5
(write)

W Tgm

KOSMA file io KOSMA file io

PC A PCB




Sample KOSMA file io files

#xarrerarEer AOS server COMMAnd Htttss
STRIN AR _aos_proc_command %s

}aos_tp aos_init comb_server bs_server tp_server
erver load Kreset | aos_server

STRING VAR aos_proc_filename
aps_proc_filename
unknown

Isubscan filename for AOS server
astra2aos | aos_tp aos init comb_server tp_server otf_server

load_server .~..

STRING_VAR aos_data_dir %s

aos_data_dir

/homelobserver/kosma_soft/data

|Directory where aos_server should store its data
master_parameters | | aos_server comb_server

a0s Tumber_of SWIChp-cydles— \
0
| Number of S/R cyles to be performed iin Switchpowermot

astra2aos | aos_tp aos_init comb_server bs_server tp_server
otf_server load_server Kreset | aos _server

INT_VAR aos_readout_per_side %d
aos readout per side

Kosma.acfg

25-Feb-2003 13:33:33 10
| AQS TOTPOWBIR

909 Fileupdite timestamp !
B d> !! command striting for AOS mode
0 aos _proc_reset !re a0s_server
1 aos proc_stop ! commeand string for AOS server
CMB aos_proc_filename ! subscan filename for AOS server
0 aos mumber of switchp_cycles ! Number of S/R cycles to be performed in

Swi

102 ao0s readout per_side ! Number of readouts per side
readout ! Number off clear_read_outs

0 aoss aiff stantt time ! start time of the aos scan
0 eos otf_dump ! OTF number of dumps to perform

astra2aos

#indutie <aos server KOSMA_configh>
meing

{

igure_Kosma_config();
r_of_switchp_cycles.value = 6;

a0s_server.c
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Development status

KOSMA _file_io successfully in use since over 2 years

First tests of observing software at KOSMA
successful in October 2002

- aos-server « - hardware
- timing and controlling of the environment (telescope, ...)
- measurment modes (total power, otf)
All measurement modes are implemented
Console mode needs some improvements
Test mode in work/partly implemented
Dummies available
GUI inwork
Development under CV S since December 2002
Documentation (cxref) partly implemented
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