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1. Background:

A Next Generation M & C System developed and released
for test observation as part of the ongoing upgrade of GMRT, which aims to provide
end-to-end  radio  telescope  software  solution,  ranging  from  auto  execution  of
scheduled observing proposal to meta-data generation for supporting science data
analysis. It was developed in synergy with the SKA-TM work package, using very
similar  design  ideas  and  technology  choices.  The  GMRT Software  Architecture
description maps the functional modules of the SKA TM design (such as OBSMGT,
TELMGT, TM.LMC) to corresponding modules of the GMRT M&C System. The
M&C system has been developed using TANGO software framework to control and
monitor GMRT antennas and associated systems. 

The Next generation M&C system is called as Tango based
GMRT Control System (TGC), which is a configuration based control system. All
configuration  is  stored  in  MySQL  database.  Whenever  we  need  to  add  new
commands or any new Sub-system, We need to change the database which can result
in inconsistencies and very prone to human errors. Hence need for a Configurator
tool  was  felt,  Which  can  generate  the  required  configuration  without  having  to
directly change the database as well as maintain the integrity.
Configurator tool also has Git version control embed in itself which can track the
various versions of the specification files. 
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2. Configurator Tool different Use Cases test Scenarios :
 
   With Version:  GCTBetaVersion_Config (17 Jan 2020), GCTBetaVersion (13
Jan 2020) ,GCTBetaVersion_1 (3 Jan 2020)  and  GCTBetaVersion_2 (old)

Sr.
N
o 

Test
Scenarios

Testing
Results
(GCTB
etaVers
ion_2)

Testing
Results
(GCTBe
taVersio
n_1)

Testing
Results
(GCTBe
taVersio
n)

*Testing
Results
(GCTBet
aVersion
_Config)

Remarks MySQ
L
Err.
Code

1 Adding new 
command without 
argument. Command 
does not exist in 
command table. 
(Add/Delete)

OK OK OK OK

2 Addition of New 
Role and existing 
Privilege.

OK OK OK OK

3 Addition of existing 
Role and new 
Privilege.

OK OK OK OK 1062-
solved 

4 Addition of new Role
and new Privilege.

OK OK OK OK 1062-
solved

5 Addition of both 
existing Role and 
Privilege.

OK OK OK OK 1452- 
solved

6 Addition/ Deletion of
new subsystem, 
create a new file with
‘.mpogo’ extension 
by right clicking on 
the project.

NOT
OK

OK OK OK → In Generated 
Queries file 
semicolon (;) is 
missing.  (with 
GCTBetaVersio
n_2 tool)
→ In 
GCTBetaVersio
n_1 it’s working 
fine.

7 Adding new 
command with 
Updation of 
Max/Min values in 
validation.

OK OK OK OK

8 Replication of LMC OK OK OK OK
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Note: In GCTBetaVersion_2  tool, query was generated without semicolon (;) while adding
new subsystem. It was informed to TCS team, they solved the bug and provided updated
version of Configurator tool. Problem was solved in  GCTBetaVersion_1 (Updated Version of
tool).

2. 1 . Adding new command without argument. Command does not exist in command table.

     

 

Command No 198 is added in command table (MySQL workbench)
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 2.2 After deleting  new Command:

2.3 . Addition of New Role and existing Privilege.

2. 4 . Addition of existing Role and new Privilege.
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 Error in MySQL workbench (108) – Solved

 2.5 . Addition of new Role and new Privilege

 

2.6 . Addition of both existing Role and Privilege.
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2.7 . Addition of A New subsystem

  

   

7.
2.8 After deleting new subsystem:
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2.9 . Adding new command with Updation of Max/Min values in validation.

2.10. Replication of LMC

To generate ReplicatedLMC files (lmc_custom_db.sql and
tango.sql) followed the steps according to the user manual (User Manual.docx file)
provided by TCS.
 

lmc_custom_db.sql and tango.sql file was generated in ReplicatedLMC folder
under project tree as shown in below image.
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Generated SQL files for all 30 antennas (in updated version of Configurator tool)
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2.11. Updation of Command:

Sr.
No

Test Cases Testing
Results
(GCTBe
taVersio
n_2)

Testing
Results
(GCTB
etaVers
ion_1)

Testin
g
Result
s
(GCT
BetaV
ersion
)

*Testing
Results
(GCTBet
aVersion
_Config)

Remarks

1 Updation  of  existing
argument's default value in
command.

OK OK OK OK

2 Updation  of  existing
privilege  details  in
command.

OK OK OK OK

3 Updation  of  possible
values in command.

OK OK OK OK

4 Updation  of  Max/Min
values in command.

OK OK OK OK

5 Updation  of  Hardware
details values in command.

OK OK OK OK

6 Updation  of  specification
details (Features) values in
command.

NOT OK NOT
OK

OK OK UPDATE 
lmc_custom_db.comm
and set and timeout=40
where 
command_id=182
Error Code: 1064. You 
have an error in your 
SQL syntax; check the 
manual that 
corresponds to your 
MySQL server version 
for the right syntax to 
use near 'and 
timeout=40 where 
command_id=182' at 
line 1 0.00015 sec
Note: They will solved
this Error in next 
updated version of 
Configurator tool.
Error solved in new 
updated version of  
configurator tool.

7 Updation  of  retry_Count
in specification file.

OK OK OK OK
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3. Input from GMRT team:

• Tango.sql file generated using Configurator tool (GCTBetaVersion_1)  didn’t
had the Create and Use database query, due to which when file was sourced
database  was  not  imported  into  the  database.  Due  to  the  limitation
of  mysqldump command  the Create  and  Use  database  query was not
generated.

• GMRT team also provided the suggestion to use the skip extended writing
option while while writing the SQL files, So that it is visibly easier for user to
compare. Suggestion is implemented in subsequent version.

• GMRT team also provided the suggestion to generate SQL files for  all  30
antennae in one go because generating SQL file for all LMC one by one will
not be appreciated by user of the application.  (TCS team implemented this
suggestion in updated version of configurator tool: GCTBetaVersion_Config
)

• GMRT team suggested to implement dialogue box which clearly state whether
we want to replicate one LMC or all 30 Antennae LMC as well as to work on
memory management of GCT tool which will improve overall execution of
the application.

• TCS team implemented the suggested changes in GCTBetaVersion_Config. 
• Inconsistencies were identified in lmc_custom_db database while importing

into specification files
• This tool can further be optimized related to memory usage. 

4. Conclusion: 
   GCT tool  will  be very useful  in the TANGO based GMRT

Control system setup, as it simplifies the generation of database queries related to
addition of new commands, deletion of commands, addition of new antenna Sub-
System and replication of LMCs. It will help in the reduction of human errors.  

5. Future developments:
     This tool can further be enhanced to use the domain specific

knowledge to generate the model for a Control system, Where knowledge gathered
from user  and system engineers  can  be directly  modeled using Domain Specific
language. Also this tool support generation of Antenna LMC configuration, it can be
further  developed  to  generate  configuration  of  GMRT  software  backend  LMC,
GMRT wide-band LMC, GMRT analog backend LMC and Central monitoring and
Control (CMC). 
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