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UGMRT (Giant Metrewave Radio Telescope)

J Located at Khodad (Lat 19.1- N, Long 74.05- E)

< Total 30 Parabolic Dishes each of 45 diameter

d 14 Antennas in Central Sq. area of ~1 x 1 km
Remaining spread over ~30 km diameter
Shortest baseline ~ 100 meter

d Observing Frequency bands are 150 to 1500 MHz . . Ceee
with instantenous bandwidh of 100-400 MHz.

d Support Interferometry and Beam forming modes

Observations are scheduled twice in a year each of
~5.5 month duration.

More than factor of 2 oversubscribed, ~50% users
are from outside India.
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GMRT Upgrade : M&C System Objectives

4 Modernization of Existing M&C platform using latest tools & techonology

d End-to-end Radio Telescope Software solution, starting from auto
execution of scheduled observing sessions to meta data generation

(Observation log, M&C system log, and flag-file for flagging astronomical
bad-data) .

Jd As a part of Indian participation in SKA, the new M&C system
development aims to mitigate SKA-TM risks by :

= Exploring M&C system control framework, architecture design, and technology
choices which are alighed with the SKA-TM (Tango Prototype report Oct 2015)

= Produce Functional components that can be reused or evolved into SKA-TM
products.
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Introduction : TGC System

d Monitor and controlling of 30 distributed antennas ,
and signal processing Backends located at the Central building.

30 GMRT antenna comprises 30 x 6 = 180 subsystems in total :

= Two servomechanism systems —
for antenna rotation, and feed rotation (FPS).

-+ RF Receiver chain, and signal conditioning systems —

RF, IF, LO, OFS

At the GMRT Central Electronic Building ~ 46 Subsystems :

- 30 GMRT Analog Backend control Units, one per antenna

-+ GMRT Software Backend - 6 Subsystems ( 1 correlator + 2 bea ny orsmgﬁj:wm

%+ GMRT Wideband Backend - 10 Subsystems ( 1 correlator + 4 be:

@ Thus, ~226 GMRT sub-systems are being monitor and Control by the TGC system in real time.
i : Central and Local OS and
Link Device Interface Control Cards M&C machines Softwares User Interface
(i) Dell precision )

(i) Ethernet TCPIIP (i) MCM - Rabbit  ToWer 5810 - 16 core, Sount 19.04/ gyclzt:,?:l;;Tu:ngo

Ethernet — 100 Mbps/ 1 4300 (i) Servo > Ram : =

1 Gbps Gbps PC104 (iiii) 80c535 (s':f‘f’;'r‘)‘atm“ &Data  TANGD fame  cLi- python
(if) RS 485, RS 422 legacy MCM cards. (ii) Miltech Quadcore- and Python Scripting

i3 processor

Environment
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Tango (Taco Next Generation Object)

(Overview)

Tango is a toolkit for building Object oriented Control System, based on CORBA (developed at the
ESRF). In TANGO, all control objects are treated as devices.

The Device model in TANGO implements service oriented approach by providing interface for
commands/methods, attributes, data fields and properties.

Number of Tango-Device class instances are running in Tango Device Server container. All the
relevant information is stored in the MySQL database by creating a TANGO database schema.
Tango Device is identified and accessed by a Unique name across the network - e.g.
tango://c01:10000//LMC/C01/SERVO/<current, voltage> ,
tango://cmsserver:10000/MNC/CMC/AGN1

| TANGO software bus |
network

Interface

Get device(s) IOR

Deuice_< Send device(s) IOR

class

Code generator

CORBA requests

Tango Device

client

To be written
the programmer

SCrver

Execute cmd/read-write attribute

peer-2-peer
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Tango (Taco Next Generation Object)

(Overview - continued..)

Archiving
Core Libraries PyTangoArchiving
Python API HDB++
Java API
C++ API GUI

QTango

o
[
Canone

cesmes | TANGER,
Tango Access Control (TAC) Taurus

Starter device server
mTangoREST server Log viewer
Database Server Waltz
Bindings Tools Frontend

Labview Jive Alarm system
Igor PRO Pogo Comete java client
Matlab and Octave Astor jddd
REST API ATKPanel mtango
Panorama jdraw Panic alarm system
C language Sardana
Tango Web
Credits : https://www.tango-controls.org/developers/itango-ecosystem E-Giga
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A Generic Control-Node Architecture

TANGO Client GUI and GUI Engine

I

TANGO Bus

|
|
= I >
! 1
|
s Authorisation and |
Data Processing Unit Bl //—\
Authentication W |
Scripting Engine Longevity Unit : External
Tango DB | Libraries/
Validation Engine Alarms Management® | TM?d?éStJ;
Custom DB 00I5 (tar
_ ) link, Pointing | |_
Configuration Engine Data Logging Engine® History/Archive | Model PETQ |
Data | etc.) |
State Management /O Interface™ v |
|

Control Mode/
Core Component

LMC/
Generic Node

Physical Computer

Credits : https://www.tango-controls.org/developers/#tango-ecosystem
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Hierarchical Composition of Control Nodes
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o

SubArray O

SubArray - DS
(MNC/CMTISUB)

e

SubArray &
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BEANM1 1O Node -DS 1 BEAM1 IO Node -DS
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(LMC/GWB/beam?2 t (LMC/G SB/beam2 -

BEAM3 10 Node -DS

(LMC/GWB/beam3 i CWB 2
BEAM1 IO Node -DS ‘
(LMC/GWEB/beam4
M&C Components at CEB
M&C Components at Antenna Base L oty e e e
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= = Element Node archiveDB = 1
' LMC - DS E :
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= Sentinel 10 Node - DS i 1
: (LMC/C01/Sentinel) i 1
TANGO BUS over FibreOptics i . e s = -
TANGO BUS

TANGO BUS and Custom protocol
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Tango based M&C Systemimplementation

Tango Node

N

Tango Commands

I0 (Input/Output)

Subsystem C++
Device Server

init, shutdown, reset, validate state, script-launch, pause, resume
>systemcommand

LMC (Local M&C)

Antnna Level Java
Device Server

Init, shutdown, suspend, validate state, script- launch, _pause,
_resume.
> SystemCmd, set System state

Set maintenance, operational-Automatic/manual, SetsystemState,
AuthnCmd, Logout, switchusercommand

CMC/AGN Central
M&C

Aggeregation
Java Main
Control-Nodes

Init, shutdown, suspend, validate state, script- launch, _pause,
_resume.
> SystemCmd, set System state

Set maintenance, operational-Automatic/manual, SetsystemState,
AuthnCmd, Logout, switchusercommand

Allocate Antenna, Deallocate Antenna , create_subarray,
destroy subarray

> As per Tango Guidelines — Generic Service Oriented interface. Reusable node for adding
future antennas and systems ( where knwoledge of M&C implementation is optional).

> Hence, command-data, argument-data, and states are externilize through custom-database




Tango based M&C System implementation

(Continued..)
Number of
Tango Host Ti;g:;g::t;:f/ Devices Attributes
Machine
LMCs , FECB, FPS, OPFSNT,
Local M&C Servo, GAB, HDB++ (ES, CM), SNAP  ~450 to 500
Machin 23 ( Arch, Managr, Extr), PyAlarm, (polling 1-3
Scripting, and Starter sec)
Central AGN(0-6), CPX, HDB++ (ES, CM), ~1200
Application 40 SNAP (Arch, managr, extract), (Polling 1-3
server Scripting , Starter, Pyalarm sec)

M&C Comprises, at present at 33 LMCs
> Total DS = LMC DS ~759 + CMS DS 40 = 799

> Total Attributes : ~ 17000
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TGC M&C System Features

Phase | : A Core M&C system with GMRT antennas

Phase Il : Bussiness Logic and auxilliary applications

Monitor and Control of Antenna base systems using
the thick client interfaces from the Central Building

User Authentication and Role based authorisation —
context based Ul

Subarray Creation, Deletion and resource allocation

Multiple Sub-Arrays, group Commands

Python script environment

Antenna Tracking, pointing, and Source Catalog
Management and associated utilities.

Alarm Management — PANIC tool
Alarm monitoring, warning, alarm handling
(acknowledgement, enable/disable/auto-action/manual
action etc.)

Data backend Interface (CSP) - GMRT software backend
and GMRT wide backend

Data archival HDB++

RF Signal Power equalization and Phasing

Implementation of Tango based architecture with
configurable node

Automated execution of observation - Trigger Task

Risk driven scenarios - electrical power fails, system
restart at 1/0, LMC , AGN and CMC node level

Rich Python environment along with the M&C functionality
library to conduct observation/Eng. experiment

Configuration driven GUI/Taurus development

National Centre for Radio Astrophysics - Tata I

Observation Report, Fault sheet Report, Data rendering
tools (Plots, statistics associated with it).




TGC Features — Sub-Array Tracking

* = +

@ ‘Operator@cmsserver

Central Monitoring & Control :

ISTDate: 14112019  IST: 1022:04  LST: 13:20:17 ~ UTC: 04:52:04  Server Status: |Server Up State: ManualMode | M&C Status: [0
GMRT Alarms X
Operator1_Array: 30 Backend Status Subtask Owner Observing Prog : <File name> - ‘
Wind Al
Mode: WERUSIMGde] OB 995 nA  [Operatorstationd m&l
: Pl:<Name of observer>
Gwe 9999 A Operator Station 1 smoke Ala
View Control Monitor Utilities Recent
ot Operation Control - g x 0
skyPlot Polar Plot | Array Status |
SUBAC | Multi Subarray Data Controll
Select AGN | AGN1 ~
O eMC ® LMC No. of Antenna: 27 [ Select Al | Sub Array 0 'I
AGN1 Sub Array 0
Ocoo I Doz [OEEM Oos [Jcog [Jcos [Jcto [Jern [Jciz “
BACKEND : NA
Oci3 [Ccia [Oeoz [Jeos [Jeoa [N Oso1 [Iso2 [Jso3 []so4 Mode: NA

[Jso6 [Jwol [Jwoz []wo3

Source: I:czss Catalog |

* GTS-Time : 2019-11-14 10:12:18

* Source Name : 3C286

* Precessed out to epoch :2019.87

* RA(hms) :13:31:08.29 , DEC{dms) : +30:30:33.0

* Source Current Az{dms) : 22:16:46.58 , EL(dms) : 77:41:22.24
* Rise time(hms) :5:10:24.83 , Set time(hms) :15:57:4.01

IN/OUT Track: | OUT 'I

OffSet: | RA-DEC | |o |o

Axis: I AZ j AZ: I
Axis Correction: vl [] use Model
Power Eq.: Config | Equalize

[Owos [Jwos []woé

Phasing:  Config Phase |

Track Array |
Track Off |

Position | Hold |

Apply | Clear

r |

as Subsystem : I Select Subsystem -I

144

:t CMD'I'nrminal:I Execute
144

144

1t CMD Status : |14-1 1-2019 10:13:20 : [TRACK_ARRAY] Command Fail

14-11-2019 10:20:05 ¢ Res
(OFCSNT] [SET ATTH
OFCSNT] [SET A'rTN [cog

OFCSNT] [SET OFCSNT] [SET ATTN][C00]

H3 ED

E0 SET ATTNI[C10] [OFCSNT) (SET ATTNI[E03] [ochN

orcsm] [SETATTN][SD‘I] OFCSNT] [SET ATTN][506] [OFCSNT] lmrﬂm][ 0] [OFCSNT] [SET ATTN][WO
T CSNT] [SET ATT

mn“sos] [OFCSNT] [SET A‘r'rN“coa ] [OFCSNT) [sn mN][[wm][omsm][ssrmu]‘wos] [OFCSNT] [SET ATTI

©)

[SET ATTN][502] [DFCSN]’I‘[SET ATTN][E04] [OFCSN§[[SET AT

OFCSNT] [SET ATTN][C02] [OFCSNT|
[s04] [OFCSNT] [SET ATTN][cO1] orcsm] [SET ATTN][E02] [OF
[C11] [OFCSNT] [SET ATTN Command Executed Success

GMRT M&C System Version :3.3

Phase Center:3C286
Target : 3C286

RA(hms): 13:31:8.29 , DEC(dms) : 030:30:33.00, Epoch :200(
Rise Time(HMS) :5:10:24.83 , Set Time(HMS): 15:57:4.01
Tracking: AZ(dms): 192:47:24.8 EL(dms): 78:22:53.21

Track Mode: OUT
TrackCorr: NA

Operator Station 1 (on cmsserver)

E ﬂ ‘Operator Test_Operator

Reports

Sky Plot

IST Date: 14-11-2019 IST: 10:22:04

Flags Description
TRK ERRORS

5 -mmmmmmmmmmmm:

L 461 035" 28267 12357 125" 224 24 21'5Y"
-----------
iz R VR VR, VRIS

OFFSET: RA: 0 DEC: 0 1118 32217 1831 11'55" 321" (219" 29'53"

REOEL || ----------- B
(| O T N — -

[l [0 [ I o

Sky Plot | Polar Plot  Array Status

Select AGN | AGN1 ~

Sky Plot

IST Date: 14-11-2019 IST: 10:22:03

Legend Options Filter

100

0 - 0_T: 3C286
=
o
@
T a
c
2
W ow
>
o
Yo

[ 5

20

300 200 100 [ 100 a0

00O + &

k=3 R

[PAPISPE U U E I P

x=T2.0115 y=T2.573
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TGC Features : Fault Isolation/Tolerence,

Array Allocation

Activities | # MainWindow.py ~ Thu Nov 14, 10:57:01 @
¥s Central Monitoring & Control : Operator Station 0 (on cmsserver)
E Super Operator@cmsserver = E g
IST Date: 14-11-2019 IST: 10:57:00 LST: 13:55:19 UTC: 05:27:00 Server Status: Server Up |State: _ M&C Status: - E; 6 Super Operator Test_Super_Operator
‘ Current Observation: 1/ kend Status btask owner No of Operator Arrays: 7 GMRT Alarms  #{X e
[ Next Observation due: 11/ = : . _ Maintenance Array Antennae: 1 m wind Alarm
=— MNA NA
|l necobsentonse: i qus o CRHSEGT  MoofMCConfiswed: 36 ook Al Tempersture A Subarrays

Master Control

g |\_ﬂ¢ll Control  Monitor  Utilities Recent

Manage Pool Dashboard -> Quick Access -> SubArray Allocation

GMRT Status: | |s1':- |_ | ® oOperator0_Array | CEBLMCs No. of Antenna: 31 | Select All < CMCIST: 10:57:00 6
é CMCMode: | ManualMode | Change Mode:  Auto LMC-Antenna : 34 [ co3 | __suAmayName | oo | cor | coz | cos | cos | cos | cos | cos | cos | cro

] Operator0_Array
Services | Sub Array 0
O Alarm OK Alarm service 10:57:00 ’.-_I c2o z Sub Array 0
? O Archiver 0K The logger service 10:57:00 -

) v
Operator2_Array

. O Batch 0K The Scripting ser... 10:57:00 Assign Operatar Array :I - - - Sub Array 0
("] Operator1_Array Mode: Manual Mode Deallocate Operator3_Array

a <o QRS oo | s

il M ] il M ] il M
Node Instances coo co1 coz Ccos cos cos cos cio Operatord_Array

- 0 0 0 0 0 0 0 0 T EEEE
Aagregation Node | Amtasaa Mofe c13 c1a | (] oz || E03 Eos |[(J E0s [ so1 s0z Soersturs morey

[lso6 [Jwotl [Jwoz [|wos [|woa [|wos [|wos
() (R B e B e
=1

Sub Array 0

[ ] AGNO 192.168.70.2 OK Manual Mode [¢ L

= AGN1 152168702 ok Manual Mode ] Operator2_Array Meode: Manual Mode Deallocate
@ ] AGNZ 192.168.70.2 oK ManualMode  |: (] cos

[] AGN3 192.168.70.2 OK Manual Mode

[] AGN4 192.168.70.2 OK Manual Mode

] AGNS5 192.168.70.2 OK Manual Mode

1

Activity Messages : [ Detailed Resp. Filter History g Motifications : Filter History g

14-11-2019 10:56:43 : [Response] [CPX] [AGN1] [S01] [SERVQ] Servo Events

Yot1.2019 1036:36: [Responsa] 15PX] IAGNT] W3] [SERVO] Sarvo Events L MarmName | MamType | AMamDescipton | Date/Time |
14-11-2019 10:56:56 : [Response] [CPX] [AGN1] [C13] [SERVO] Serve Events _ AGNO_OFCSNT_intruder_detected ALARM alarm For Agno - OFCSNT intruder Thu Nov 14 10:29:28 2019
14-11-2019 10:56:56 : [Response] [CPX] [AGN1] [C00] [SERVO] Servo Events 1
14-11-2019 10:56:57 : [Response] [CPX] [AGN1] [€09] [SERVO] Servo Events o
14-11-2019 10:56:57 : [Response] [CPX] [AGN1] [C00] [SERVO] Servo Events AGMNO_alarmStatus ALARM alarm For AGNO Thu Nov 14 10:29:33 2019
14-11-2019 10:56:57 : [Response] [CPX] [AGN1] [E02] [SERVD] Servo Events :
14-11-2019 10:56:57 : [Response] [CPX] [AGN1] [€02] [SERVO] Servo Events AGNO_OFCSNT _fire_detected INFO alarm For Agn0 - OFCSNT intruder Thu Nov 14 10:29:27 2019
14-11-2019 10:56:57 : [Response] [CPX] [AGN1] [Wo05] [SERVQ] Serve Events
PPN 14-11-2019 10:56:58 : [Response] [CPX] [AGNO] [C02] [SERVO] Servo Events | AGNO_Subsystem_OFCSNT ALARM alarm For AGNO Thu Nov 14 10:29:32 2019
. -
L]

GMRT M&.C System Version: 3.3
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TGC Features : Drill-Down Monitoring
(Screen shot)

% - Central Monitoring & Control : Operator Station 1 (on cmsserver)

g} Operator@cmsserver :LEJE
ISTDate: 14112019  IST: 10:25:19  LST: 1323:32  UTC: 0455519  ServerStatus:|Server Up [State: |\ManualMode | M&C Status: |26 E;l (1| operator Tesl;_Operatorﬂ

GMRT Alarms B{X
Operator1_Array: 30 Backend  Status  Subtask Owner Observing Prog: <File name> GMRT Alarms o4 Reports

Mode: ManUsliiodel  ©B 9999 NA  [OperatorStationt

Pl:<Name of observer>
W 99.99 NA

Subarrays

[a]
w

Smoke Alarm | Temperature Alarm |

View Control Monitor Utilities Recent

ot Dashboard -> AGN Status ->AGN1 -> Status ot Dashboard -> AGNT-> C12 -> Status =0
< | > DrillError | AGN1IST: 10:25:19 < | > DrillError | C1215T: 10:25:19 €12 ~| Introspect e
DISCONNECTECWNDISCOMNECTEDISS  WDISCONNECTEDIS  [EEDISCONNECTEDRN |
COO[R] ‘ FECB ‘ FPs OFCSNT SIGCON SERVO ‘ (é?zB ‘ LMCSys

ORI oK oK ek .ok ok
CUCICEINT UNOALSRMYT  (UNODALARMY  [UNOALARMI | NOALARM NOALARM
DONOKINN  DENOKENN  NNOKENN ORI ORI ok g
ot Dashboard -> AGN1 -> C12 -> ServoMonitor S =HE
C11[R]
UNOALARM NOALARM NOALARM NOALARM - NOALARM  NOALARM W i | DrillError | Servo IST: 10:25:19 e 0|
PONOKENS  DENOKENN  NNOKENN ORI ook =
S01[R] S02[R]
systemstatusMsg [EENOKI | |az_to [+189:09:56 " | [eLtp [s0731:18 | [az_run
UNOALARM | NOALARM | NOALARM | NOALARM U NOALARM | NOALARM az_cp [ H189:09:55 | ||elcp 0783129 | | |az_aol
[NOKI ORI ok time 025210 | [az_err [ 5000007 |[elerr [500000° | [az_ccp
mode [ "REMOTE | ||az_motor1_current | 40001:4218"| ||el_motor1_current |+0000.6093" | [az_ccF
AGNsys[M] w50 [0 | ||az_motorz_current [ 00008886 ||el_motorz_current [0001:7456| | |az_cpl
 NOALARM | NDALARM | NDALARM | NOALARM w80 o [[ezbrk 0 |[elbrk o [ fezert
pos P fazac P fetac | fezowr
trk PR | faz_tachot (400673028 | |el_tachot [o0035422 " | [az_enc
slw B | ez tacho2 (1400743873 | |el_tacho2 (500283380 | |eLrun
ssc I el ol
de R eLdnp
az_state . Tracking el_dnf
Activity Messages : [ Detailed Resp. Filter | H el_state . Tracking el_upp g
1811-2019 10:19:57 : [Command] [AGN1] [W02] [OFCSNT] [SET ATTN] command received wind_vel1 e el_upf N
14-11-2019 10:19:57 : [Command) [AGN1 3| [OFCSNT] [SET ATTN] command received
1411-2018 10:19:57: [Command] [AGN] [WO4] [OFCSNT] [SET ATTN| command received wind_vel2 e el_std
14-11-2019 10:19:57 : [Command) [AGN1 (OFCSNT] [SET ATTN] command received
14112019 10:19:57: [Command] [AGN1 [OFCSNT] [SET ATTN received servo_state I el_str
14-11-2019 10:20:05 : [Resp AGN1][W02] [OFCSNT] [SET ATTN] A subsystem is not running. Unable to forward command
14-11-2018 10:20:05 : [Response] [AGN1][W04] [OFCSNT] [SET ATTN] set attn s not allowed in DISCONNECTED el_stp ||
14-11-2019 10:20:05 : Reipnnse AGN1][C13] [OFCSNT] [SET ATTN] set attn is not allowed in DISCONNECTED
14-11-2019 10:2005 :[Response] [AGN1][E0S] [OFCSNT] [SET ATTN][C10] [OFCSNT] [SET ATTN][EO3] [OFCSNT] [SET ATTN][S02] [OFCSNT] [SET ATTN][E04] [OFCSNT] [SET ATTN][CO! | o =l
(OFCSNT] [SET ATTI c1z]iornsm][ ET ATTN][501] [OFCSNT] [snmn][sos] OFCSN ] [SET ATTN][C03] or:surj [SET ATTNI[W03] [OFCSNT] [SET ATTN][C02] [OFCSNT] [SET
05]] OFCSNT] [SET ATTN [cos] OFCSNT] [SET ATTN][C14 I[OFCS [SET ATTN][C00] [OFCSNT] [SET ATTN][S04] [OFCSNT] [SET ATTN][CO1] orcsurj [SET ATTN][E02] [OFCSNT]
ATTN][503] [OFCSNT] [SET ATTN](C06] [OFCSNT] [SET ATTN, WM][OFCSNY][SEI’A‘I‘[N] 05] [OFCSNT] [SET ATTN][C11] [OFCSNT] [ SETATTN Command Executed Successfully |j AGNT_UFCSNT_BIert TNFU “BUETT T AGNT WETNOV T3 UTTTUETY 2079
[
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TGC Features : Request-Response & System monitoring

(screen shot)

Activities [F] MainWindow.py > Wed Sep 25, 13:16:30

r g Operator@cmsserver Dashboard -> System Status -> FECB_Monitor_CMC E]@E]

IST Date: 25-09-2019 IST: 13:16:30 LST: 12:58:04 UTC: 07:46:30 Server Status : |Server Up St . " DrillError ISR TEREET Filter Introspect 6

< > DrillError |~ SIGCON IST: 01:16:29

Operator1_Array: 9 Backend  Status  Subtask Owner Observing Prog: <File name=

Mode: GENGER 0

GwB 99.99

Parameters
\Operator Station 1 Command : C03,C08,C10,C11,E02,E05 -> FECB -> SET URF SYS (0... Status

|

|

|

|

|

|

| Pl:<Ni /1

I View Control Monitor Utilities Recent I EF-SWAP -
[ Subsystem Antenna LMC | I ’
| band_select chz 150190235290 325 3s04t0amos00 renm crr [SSGNY [NNONNN ISON [SNGRA] IR B |
| FECB | FPS OFCSNT SIGCON SERVO GAB LMCSys |
| i
|

a

Antennae No. of Antenna: 6

Select All
! ol attencht o 1a3 secect et ([NSRSINY (NS (RSO [SaEi] s sEin
i |
solatten_chz 0 o3 Fonm (G [N (ORI RGN e .
r fe_ngcal 0 -1 Control
| | reatnom o enocar [ [ [ [ e
|25-09-2019 13:16:12 : [SETURFSYS] C d Executed Ful )
Frequently used commands )
e o arrencar (G (O [N [ e e
| SETURFSYS | RFCM_SW | SETWALSH | | RFNGSET | RFATTN | E
g B B | | walshpattern 0 o, -sececr_cnt [[SSONTY (TS0 ] [10asol ] [EESsol o (s (s ]
coterM | T || NG [Rawmow || ReseT || ResroRe walshfreq 0 sececr_cvz - [(SSNINY (FSsa] [asoli] [FSsoniy [ssoni ssai]
RF ATTN RFCM_SW | RFNGCAL | | RF NGSET RF ON RF SWAP noisefreq 0 TLSH-GROUP ------
s e | (s renox | [ seurzoon | [ seroowoneee | [ sermanmenance | (s +neser (TGN (SO [N (e e e
=~ 25-09-2019 13:16:00 :Valid command. Command forwaded to Device Server
o | _cow | Cocee T comat [
erswar (O (RO [N [ e e
o

& co3

c1o [ c11

fe_walsh_sw 0 NG_CYCLE

e

il
Activity Messages : [] DetailedResp. | Fil
iy " — v wousw | I I I R
25-09-2019 13:15:46 : [C [AGN1] [E02] [FECB] [SETURFSYS] command received
25-09-2019 13:15:46: [C [aGN1] [E05] [FECB] [SETURFSYS] command received Lol
25-09-2019 13:15:58 : [Response] [AGN1] [SETURFSYS] Command Executed successFully Syn

25-09-2019 13:16:00: [AGN1] [C03] [FECB] [SETURFSYS] command received | FoRERE
25-09-2019 13:16:00: [AGN1] [c08] [FECB] [SETURFSYS] command received Lv_c

oo | iMicy  DEON
25-00-2019 13:16:00: [AGN1] [C10] [FECB] [SETURFSYS] command received
25-09-2019 13:16:00: [AGN1] [C11] [FECB] [SETURFSYS] command received Aucv NGB0 1_MHz_LI I

25-09-2019 13:16:00: [AGN1] [E02] [FECB] [SETURFSYS] command received .
25-09-2019 13:16:00: [AGN1] [E0S] [FECB] [SETURFSYS] command received ALI_LOCK 105_cV . o000 |
200_cV e

25-09-2019 13:16:12 : [Response] [AGN1] [SETURFSYS] Command Executed successFully RackTemp _

RestFrea [INNNOI00NN 105Ul e
@E] m Expert Console @E] m Operation Co. @E] m Expert Console @Eﬂ 7 Y o T ¥ b
[1] 17168 ' ' '
Imcuser@c10:~/ALL_MCM/IFLOS I
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TGC Features : Archiveing - Hdb++ Config and View

Eile Miew Tools help

- . 5 subscribers: |tangu:ffcwsune:IOOOOH:angDIhdb..’es-S|v|
G:f HDB++ Configurator i - :
= 198 Started Attributes | 0 Paused Attributes | 0 Stopped Attributes |
| Filter tango:y [#rpepee | 198 attributes
LMC/COO/OFCSNT/HoStName i
| /C00/ / | ﬂ ll : :10000Amcrco6fechirf Ina_m_chz -
Ji : :10000/imc/c06/fech/rf_on_chl
TANG "y Imcthree:10000 : :10000/Im¢sc06/fech/rf_on_ch2
4"('}‘ 110000/imcfc06/fe cb/rf_on_m_chl
o & archiving : 110000/ imc/coaifech/rf_on_m_ch2
o & dserver : : :10000/Imc/c06/fech/rf_ pow m_chl
¢ & LMC : : :10000/Imcfc06/fe ch/rf_pow_m_ch2
& Coo i 110000/ imcfc06/fe cb/rf_swap
: g 'EE'EB 110000Amcrcoafechirf swap_ml
o & GAB 110000/ imc/c06/fecb/rf_swap_m2
o @ OFCSNT i 110000/ imcfc0b/fech/rfem_sw
[] Hosthame i : :10000Amcrc06/fechirffreq_chl
OisT : : :10000/Imcfc06fech/rffreq_ch2
O alarmid : :10000/imc/co6/fecb/rfterm_chl
O alarmLevel ; : :10000/lmcfc06/fech/rfterm_ch2
O alarmmsg - - - — —
O alarmToolLevel # = <+ HdbbDiagnostics -2.4a - Wed Dec 09 07:53:04 CET 2015 (as superuser)
[ alarmToolMsg File ¥Wiew help
[ softwareversion
- . .
o g;sbtiﬁgm'p (E;jc HDB++ Diagnostics
O =ysteml —
0 Sistemrﬁacﬁ\ddress Faulty |Started|Paused Stopp...[Pendi...|ew2 h...|Fail./2...
[ =systemStatusld tango:/fcwsone:10000/ta... |[0 No uniij399 No uj0 No unif|d No unif|d No unif(L7789.0(| 0.00 ev|
[ systemStatusMsg tango:/fcwsone:10000/ta... |0 No unii]l56 No ulD No unii)D No unil 0 = ==
O systemType tango:/fcwsone:10000/ta... |[D No unii|357 No ul0 No unii0 No unii| 240 [19565.0( 0.00 ev
tango:/fcwsone:10000/ta... |0 No uniij213 No ujD No unif|0 No uni 0 12670.0(/_0.00 ev
Device Filter: [ tango:/fewsone:10000/ta... |0 No unifl98 No uj0 No unil|0 No unif 0 11421.0( 0.00 ev|
il view
Pu]_]_j_ng periud (ms) = 1000 =5s Tr=el  ARIEEE] T]EE[ [ Chartl Table imaasl — =]
Archive event properties: EEacnas bl
abs_change: Not specified b so | 4
rel_change: Not specified & chee i i
period  : 1000 % cnsv
By chs= Eadl &1
By chsa
By chss
By chse is | —
% 2E§§ 1o N
BEy che
By cheo
By cha s L .
B8] choel_intrdet
B Sh82 cmokeder o [t o eatet kb ety |
=1 E025 teme =]
= easiasre =il > |
F;:Zriear(]rz-lfogfzols G5: 15: 20 = -as - —
Stop |[zrreo-2e16 14a:15: 2 =Jc=
[Cast & hour =1 L] 1s:10:00 l;sclz;g:g?dcs‘_-umzplms;agg? 1s-w0:00 13:s0.00 Imc,‘colgp‘:oozoouil2cl_tr (:;:)10:00
[racrmman [—][ Ferform searcn | | = Show legend [ Show grid [ Clickable error onbrs ] wiew Errors
rSerectionl : = 1=
T E o e YT TR R Sesisrear TS e = = e e e ey [
ety ereOarare it s are et %ﬁ'ié:ﬁg - =
Mhctwo:lcooo fncrcoararcentiionos oo fioot o ErTr W = = T =
[ | - [[Le=a |[ save || Remowe |[ clear au |[ anva ][ anv= |
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TGC Features : Panic Alarm Tool (Screen shots)

Central |'~|||Ilit||I'iI||_| & Control [||II « '-"'q"'\lllll-']

ﬂl I Operator@cwsone

h

Date : 21-09-2016

IST: 14:35:30

LST: 14:8:54 UTC : 09:05:30

Server Status : |CMC Server Up| State : [init| M&C Status : |Not m<|

Egl 6” Engineer : <userhla

M

File Tools Help Wiew

m— A | A |

PAMNIC (@cwsone) (on cwsone)

Bnd=E

| wWind Alarm | Reports |

GMRT Alarms :

Smoke Alarml Temperature Alarml Subarrays |

Vi

Sort: |Alarm =

Alarm |ALL =

Type a string to filter alarms | Update |
Alarm Error Warning Debug

Severities: i i il r

A GAE_ATTRIBUTE_ALARM_QUALITY | 2038-01-19 08:44:07 | cCHMC_G

iy GAE_LOFREQ_CH]l_ALARM_QUALITY | 2028-01-19 08:44:07 | GAE_I.
GAE_LOFREQ_CHZ_ALARM_QUALITY | 2 11-19 : | GAR

[ 1] alarmStatus | 2028-01-19 08:44:07 | CHC_C

nn &

|

Showing 4 alarms, 207 i

“ . RefreshfSort List
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GAB_LOFREQ_CH2Z_ALARM_QUALITY Alarm Formula Preview (on

1

I~ Edit

Formula:

cproto:10000/LMC/C10/GAB/LOFREQ_CHZ2 guality==ATTR_ALARM
or lmefour:10000/LMC/CO8/GAB/LOFREQ_CH2.quality==ATTR_ALARM

or
Irmethree: 10000/LMC/COQ/GABILOFREQ_CH2.quality==ATTR_ALARM

Result:

.
-

test/alarms/1: True

el

alues of attributes used in the Alarm formula: =
=l

LMC/COB/GABILOFREQ_CH2 [

ALARM: GAB_LOFREQ_CH2Z_ALARM_QUALITY (on cwsone)

Name: |GAB_LOFREQ_CH2_ALARM_QUALITY
Disabled: |
Acknowledged: ™
Device: Itest]alarms{l E
Severity: |ALaRM
Description: | GAB_LOFREQ_CH2
Receivers: ISNAP |
Formula:
cprote:10000/LMC/C 10/GAB/LOFREQ._CH2.quality==aTTR_alar ~|
vl
ar
Imecfour:10000/LMC/CO8/GAB/LOFREQ CH2.quality==ATTR_ALAR
]
or =l
Result: =
testfalarms/1: True
E‘Edi‘t :‘U Prawview ¥ Sawve Cancel

I\




Software Development : process and Timeline

DEFINITION PHASE of the project :

(1) User Requirement Specifications (ver 2.0, March 2013) : Use cases identified
and documented based on over 15 years of telescope operation experience.
(2) Software Requirement Specifications (ver 1.0, Aug 2013)
(3) Software Architecture document (ver 1.1, Dec 2014) and
consistent GUI design (Ver 1.1, Nov 2014) across the element.
(4) Technology Evaluation : EPICS (ver 0.6, May 2014), TANGO (Ver 1.3, Oct 2015)

DEVELOPMENT PHASE : Planned Deliveries are
Phase-1: A core M&C system with essential functionality to control GMRT antennas

Phase-2 : Astronomical Calibration and Auxiliary applications to conduct astronomical observing
sessions (Completed in April 2019)

Iterative Waterfall Model :
Deliveries are sub-phased again for short-duration based on Requirement Prioritization

Scheduled routine discussion : Early feedback on_incremental Development process like detail design of sub-
phase, validation and integration with the main software.

GMRT team contributes 25 % of domain based software development and testing : Such as Java/Python wrappers
to the NOVAS Positional Astronomy Library, DataServers and Back-end Controller, Phasing scripts, and
conversion format Libraries.
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Software Development

TGC Components

Open-Source s/w used

10 LMC CcMC
Control-Server Tango 9.2.2, OmniORB Jtango 9.5.0, JacORB
4.2.1, ZeroMQ 4.0.7
Logging log4cpp Slf4j - log4j 2.6.1
GUI Taurus GUI framework - 3.7.0, PyQt4 (4.11.4) ,
PyTango (8.1.8)
Scripting Python 2.7, PyTango 8.1.8 (Along with Boost library for C++ interface)
A&A Kerberos V5 implementation

Positional Astronomy

Novas-3.1.1.3 (Noval Observatory Vector Astronomy Software)

Archiving Hisorical Database HDB++ : hdb++-cm 1.1.0, hdb++es 1.0.1
Alarm Panic Alarm 6.5.1, Fandgo 14.3.0
Longitivity Astor | Starter - Tango Manger 6.7, Jive 6.9. POGO 9.2.4

Database : Mysql 5.7,

Code Generation : Pogo 9.2.4, Deployment : Ansible 2.3.2 , bash-scripts

National Centre for Kadio Astrophysies - Tata Inzsfitute of Fundamental Kegsearch, Pune, INDIA




GMRT Soft Architecture : Alignment with SKA-TM

Hiearchical Control
Support Multiple Tango facility

Modular and Configurable Data Driven Architecture
Local and Centralized Data Archiving
Alarm Detection and Handling : Local and Centralized

SKA1 Control and Monitoring Hierarchy

GMRT Control and Monitoring Hierarchy

Central Node

Central Monitor & Control (CMC) node

Subarray Nodes (1 to 16) - Dynamic grouping of leaf-
nodes based on observation

OPER-1 to OPER-5 - Operation Terminal for
conducting observing sessions or engineering
experiments using sub-arrays.

Aggregation Nodes - Static grouping of leaf-nodes for
engineering Operations like emergency control and
debugging.

Super-Operator Terminal Static Sub-array containing
all 30 antennas for the manual intervention or
emergency control of LMCs.

Leaf-Node

Local Monitoring Control (LMC) at the Antenna base

Element LMC for controlling of Dish, Single Pixel
Feed, LFAA elements etc.

110 Nodes to interface with Telescope
Subsystems
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SKA-TM Functional Mapping :

Compatibility with the GMRT M&C System

SKA-TM Functional Mapping with the GMRT M&C System
Considering SKA-Mid

TELMGT

OBSMGT MID

B GMRT Compatibility (%)

TMFUNCTIONALITY AAL-4

LINFRA

o

10 20 30 40 50 60 70 80

% GMRT Compatibility
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Lessons Learned From the Exploratory Prototype

d The TGC Control-Node requirement, concpets and design has been useful, and adapted while
developing the TELMGT LMC base class prototype.

¥l GMRT M&C System implementation can be a reference points for feasibility study of the SKA-TM
design, feedback on usage of the TANGO framework, improving effort estimates and time planning
for the construction of TM.

dl The GMRT Control Requirements directed towards exploring the PANIC Alarm, HDB++ Archiving
required for remote and distributed hosts running across different LAN/Network.

dl The project has led to the development of skilled manpower in Indian industry for telescope control
and radio astronomy applications (last 4-5 years).

> Higher level Parent Tango-Device hangs if Child Tango-device-server is down suddenly (Due to
netowork problem or power-down), Aggregation nhode and GUI hangs becase number of attributes
can not unsubscribe at a time.

> Performance issues are hiting because each command-response cycle goes through A&A,
command validation etc. Events are missing when mysqld consume more than 100 % cpu time
continuosly.

» Expert reviewer shall be planned while the development of product.

> Schedule slippage due lack of resources, simultaneous project/shared work-load.
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Demonstration

<« Engine based Data Driven architecture
J Database Schema

< Aggregation Node - Request Response
J Scripting

d Alarm : Panic Tool

Jl Data Archiving — Retreiving : HDB++

Jl Scalability and Configurability

National Centre for Radio Astrophysics - Tata Institute of Fundamental Research, Pune, INDIA




Engine Based , Data Driven Architecture

GENERIC CONTROL NODE

Central/lAggregation Node (java)

LMC Node (java)

Observation

ECnnfi

[l ]

Management E
110 Node C++ Management - gfb”;y';ﬂﬁ;
Configuration A Mapping |
Engine - Default Rx setup,
:: Observation -
“ T Setup
Tango Tangn dB.
. < - — | Device, properties,
Device Server Aggregation IP-port

gurations/Specification

Engineering
Data

Snap DB
| \

/‘Tgﬂ
Files

and User-Authenticatin!

' RIE:C]'T(E?D — : Command +
; Py acke .
DEltEl._ L T o s Arguments Tables
Processing Generation - Observing/Eng
e St _ Engine : | Scripts, batchCmd
I f % GUI Engine .
* v | E GUI i:nnfiguratinni
State Validation .
Engine Engine HDB++ ;i State table
——== E ——
1 = |Archiver configuration
Panic -
. Alarm Rules
Response E
: - Role based
Dispatcher . Authorisation table




Implementation : Tanao Based M&C System Architecture

(LMC/GVWEB/beam4

............................................... - i
CMC R ——— :
[ H
e e e e e dnnmn g SEESULENGING ¢ e e ma) Tools 1k
M - Central Mode archiveDE e i: H
GAB 10 Node - DS 3 ows -1 = :
U L CMC - DS 1 1
L] (LMC/CO1/GAB) 1 (MNC/CMC/CPX) ; ] _ | 1
] 1 [ alarmDE = 1 Phasing Tool = s 1
: . = Archiver - DS 1 = ower o
= , <30 GAB(s)= i | NG AR E—-/: . s I Equalisation: |
[ 1 Beimimimimn <30 GAB(s)> = tangoDE L = 1
n n PanicAlarm - DS 1+ Pointing Model 1
H l Gﬁ_?\ul::O!Cr:J?l?gﬁ;B[;s | . (MNCICRCIALRM) E_j/ | - 1
n [l [ 1
o0 =000 = —o—a ~ P R I i I i
[ - i COO0IoNO0NON NAnpNNOnO0ga0 I T T IeT I T ITILILIL [
: s = Aggregation Fod&'s sAggregation Node: i
il s - £ z S $i i
- a = = 1
[ = = H = 1
il = s |SubArray - DS| = SubArray - DS| £ A
= - H (MHNC/CMCISUB) E (MNC/CMC/SUB) El i
! : : X ;
=1 LMC - DS LMC - DS : : = I:S_ = I:S_ =N
1 s " H - s Tango groups - s !
i I (MNC/LMC/GWB) (MNC/LMC/G SB = ST 5 4 .12ngo_ groups £ :
D a Z | SubArray 0 SubArray 8 | = 1
1 i BEAM1 10 Node DS BEAM1 IO Node -DS g = [
(Bt (LMC/GVWB/beam (LMC/G SB/beam1 2 b =
[ : . .
HE BEAMZ2 10 Node -D5 e BEAMZ 10 Node DS ! %
2! H E ) s e eewn TO AlANtENNAE
. : (LMC/GVWB/beam2 (LMC/G SB/beam2 s !
G E BEAM3 10 Mode -DS 3 -
i (LMC/GUWB/beam3 SWB £
| =
E BEAM1 IO Node DS Y ‘
i 2
[ ]
i ]

M&C Components at CEB

M&C Components at Antenna Base T 1
F "
' i
=N 1
LI :
[ (MMC/LIMC/CO01) .
] B mmeememeEme SRR S RSemme==- - 5
=1 | External Tools -

i | Archiver - DS i == B 5
' (MNC/LMC/ARC) I > — | > _ |
' i 4 ; '
LI PanicAlarm - DS | | Starlink Libraries Scripts A
i (MMC/LMC/ALR) B S 2
C oo - | 3
' - 1 i
- 0E Servo 10 Node - DS OF 10O Node - DS I M
LI (LMC/C01/Servo) (LIMC/CO1/OF) i 3
[T - . J
R FPS IO Node - DS FE 10 Node - DS : | 1
i : (LMC/CD1/FPC) (LMC/CO1/FE) J .
T 1 [
L Sentinel 10 Mode - DS i 1

Legend : i i (LMC/C01/Sentinel) i =
- I n
F '

memes=e TANGO BUS over FibreOptics

m——— TANGO BUS

mlEmEEE TANGO BUS and Custom protocol
Custom Protocol

. Computer System

= =, = =, = —
/O Interface re=] ==l ==l Ges] e==] [===]
Servo FPS OFS FE VolP Sentinel




Data Driven flow Req-Response, State and Event/Alarm

Command Priority
Response (Intermediate ®
Final /Success, Fail etc.)

Retry ®
Timeout ®

Alarms configuration: .. ..

Alarm
evaluation rules
Hil Lo Values
Automatic
actions

sh

c

Waming  Debug
] [] L]

owing 41 alarms, 41in data Show Active O

Refresh/Sort List B New @ Delete

Update

Dashboard -> LMC Status -> €02 -> GAB Monitor =
State tranSitior? _exeFUteq as tartup . Groubina of barameters DrillError GAB IST: 07:58:50 Introspect
per the specifications in uping ot p ! E——— ——
DB * Option to display/ Hide —
* Allowable state transitions * Background Colours etc, LoLock cH1 JNONI |  [ATTN CHY E
* Actions to be performed o000 ATIN.CH2  [OON
upon state transition chos  [RNNOI00NN VGACAL CH1 [
+ Control commands chos [ vencaL cH2 I
: e chos  [NNO0NN BUFCAL CH1 |G
allowed in specific state s P Ty I
etc. cona R e
stateORcmdid init operationalManual operationalAutomatic maintenance suspend shutdown contai[ table tableDiSpIi titIECOIOr dISplayAtNan‘
initialisation 0 1 0 0 1 0 aln]
operationalManual 0 0 1 1 1 parkAll.py . .
operationalAutomatic 0 1 o o . 0 1 1 Monitor 3296FA  tableMonitor
maintenance o 1 0 0 1 0 1 2 Sensor 3296FA tableSensors
suspend 0 1 1 1 ] 1 bl
shutdomrn 0 1 0 . . o 3 1 Status 3296FA tableStatus
84 0o 1 0 0 0 0 4 1 Control 3296FA tableControl
= s Command packet
o configuration: Boome e DD
- Origin of command o s - o
Destination D

test/alarms/1

ALARM

Alarm If LO is unlocked.

dlarm:command LMC/C02/GAB/set lo)...

Select All/Non



_ Typical* End to End Command Response

T Userlnpuls

2: getCommandinfos
3. formCommString

4:updateTrasactionTable]

S:forwardCommString

1:Userinputs

G parseCommsString

:getElementtoderames

8:updateTrasactionTable

g:forwardCommString

10:parseCommstring

11: getSubSysMames

12 formHYWCommand

13 updateTrasSactioTable

Ll

14: forwardHWCommand
15 forwardHwCommand

18 parseAndinterpretR|

B
J 22:datalUpdatedOnGui

21 datalnterpretations 20 TAMNGOAlributesAreSubscribe

23fromTheMssg

26 MsgForwardedToAMN

27 trasactioTablelUpdat

28 formAbstractedMssg

[ E3: msopisplayedoncuins

29:msgForwardeToCMC

20 transactioTableUpdatpg

24:MsgForwadedtoEMN

25 TransactiocTablelUpdate

17 sendResposne L]

A19:updateTheTAMNGOAL

16: performTask

Esponse

rioutes
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High Level V

ew of Database and Tables

- systemMame VARCHAR{30) > View VARCHAR40)

~intespect_type VARCHAR(30) * Control VARCHAR(40)
~vintrospect_display_name VARCHAR(128) *» Monitor VARCHAR(40)
o property_displayAt_value VARCHAR(128) * Utilities VARCHAR(40)

. systemMame YARCHAR|255)

< emdUld INT(32)

> argName VARCHAR(255)

o minimumValue VARCHAR(25S)
& maximumValue VARCHAR(255)
 validValue VARGHAR(255)

> datatype VARGHAR(255)

oseqg INT(32)

>

.4
D susysemsunTae v
> MAME VARCHAR(20)
» RESET VARCHAR(20)
) OK VARCHAR{20)
) SUSPEND VARCHAR(20)
- TIMEOUT VARCHAR(20)

~ DISCONMECTED VARCHAR(20)
T

- Main_Menu VARCHAR(40)

© Tasks VARCHAR(40)
* Recent VARCHAR(40)

) Help VARCHAR[40)

O deviosdierver CHAR(20) * Dashboard VARCHAR40)

> BackEnd VARCHAR|40)
e

* tangoHost CHAR(30)

.+ antennaMo CHAR(30)

|

|

|

|

|

|

| T omdTablemne v
| ! systemName VARCHAR(255)

I > subsystemName VARCHAR(255)
I > cmdName VARCHAR(255)

| > emdHId INT(32)

I ! emdUld INT(32)

\ | numHPKE INT(32)

> numUPKE INT(32)

> timeout INT(32)

 priarity INT{32)
* alias VARGHAR{255)
> hint TEXT
>
L

.+ oparatorArrayMNama TEXT
~subfrayMame TEXT

o parentDevice TEXT
> child Device TEXT

o timeStamp TIMESTAMP
~ message VARCHAR(100)

seqld INT(10)

 isBusy TINYINT{1)

-+ containerTableNumber INT{11)

< tablePosition INT{11)

- tableDisplayName VARCHAR|30)
o titleColor VARCHAR(B)

< digplayAtName VARCHARI30)

< isHeaderVisible INT(11)

> color VARCHAR(6)
.

- Manuhtem VARCHAR40)

~» Opeartor VARCHAR(20)

o SuperOperator VARCHAR(20)
> Enginear VARCHAR(20)

» Administrator VARCHAR(20)

o Astronomer VARCHARI20)
.

- systemMame VARCHAR[255)
 stateORcmdld VARCHAR|255)

2 init VARCHAR|255)

* operationalManual VARCHAR(255)

2 operational® utomatic VARCHAR(255)
» maintenance VARCHAR(255)

2 suspend VARCHAR(255)

-+ shutdown VARCHAR[255)
e
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" GUI Block Diagram
Database A

\Z

Data

Configuration Processing >
Engine Unit

4

A

\ 4

Controlling
Window

- | Validation
Engine

F 3

A

OOEZD—I

Back end
(LMC/CMC)

4

Tango
Event —

Handler

nwCacw

Monitoring
Window —

y 3

User Interface
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" GUI Module Overview

» Configuration Engine > Validation Engine + Data Processing Unit
dbConfig.py > validateCmdMNC.py
errorMsgs.py > Tango Event Handler :
menuReadFromDb.py cmdRespChangeEvent.py

N CmySqlliflteere\l;e.gy > Monitoring Window
ontrollin ndow:

mg window dashboardControl
commonCommandEnvironment .

) introspect
connectloDeviceServer A
expertConsole quickAccess
subsystem systemStatus

> Basic Layout > Major Features

mainWindow.py activityMessageFilter

titleBar selectionFilter
systemFilter

R1,R2

. managePool

openNewMdi.py masterControl

B1,B2 observationProgram

GmrtVersion,icon systemVariables
tuneReceiver
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Tango Tools

Alarms and Archiver
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" Back end — Node (CMC)

Scripting Engine
> Executes given script
> Ability to execute batch script
> Executes script for any command
> Executes script for any state
Command & response mechanism
» Send command to multiple LMCs at a time & gives individual & aggregated response
> Start & stop services like alarm, archiver
~ Subarray functionality
> create & destroy subarray, allocate & deallocate operator to particular subarray
Validation Engine
> Validates incoming command
State Machine
» Checks whether state transition is allowed/not
> Checks whether command is allowed in current state
Longevity Unit
> Lounge the subsystems, archiver and alarm
Monitoring Unit
» Maintains longed DS health information (alive/dead)
> Gets aggregated system status & alarm status of subsystems
* Configuration Engine
> Interacts with database to get the required information
> Gets information about number of LMCs available
> Gets information about number of archiver & alarm available
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" Back end System Overview

T ot a

A4
T Validation Configuration Script -l
/A Engine Engine Engine
A
N 4 A N
G—> | command Data State
» Processing |+ _ G
User | o Formation Unit Handling (0) 10
Interface <=
<
B B
U Response Tango <
_ < Event U
Dispatcher Handler
S S
Back end

N <7
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" Back end - System Start Up

Execute

makefile

Load
configuration
s from DB

Launch
alarm,archiver
and sub array

DS, scripting

h 4

TATA CONSULTAMNCY SERVICES

Create DS and Create
. » dynamic —»O
attnbu_te attributes
proxies
- Status,alarm attributes
For 10 DS, quick access
parameters(temp,wind).
- Introspect parameters(CPU usage)
State
Transition Ready to

—>
accept commands
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" Back end - Command Flow

l

Command | Validate S

—

Is Check for | s | Execute F Retry

>| command > CMClsu mode and » command » three
from GUI b cmd? state times
|:1v Fl s,
l SUB Give resp response
Give resp
response Check for
mode and
state
Transaction
Table

Form Forward
Group > to res
command LMCs

Execute S

—> Give resp response
command
v F
Retry
three
—times—————
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Back end- Response Dispatcher

Response | Acknowledge Analyze Give
| [ESpONse o aggregated
response

Event ' event

__| Transaction
Table

S
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i 10 Module

Key functionality of IO module :

Communication with GMRT subsystems
Command-response mechanism
*Handling of hardware specific commands
*Data processing of hardware responses
*State mechanism

Engines used by 10 module :

*Configuration Engine
*Validation Engine
*State Engine
*Scripting Engine
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10 Block Diagram

< TA@GO ?}Js >

Data
Processing

Unit
Command
t Communication Validation l,:

Engine
LMCI/IGUI Hardware
Response
] Scripting L State

A
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