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Motivation

ALMA will be the most complex telescope that has ever
been built by human kind

Larege number of antennas and
hardware components

High Data Rates involved

Complex in terms of , ,
High Processing Power

Daily Operation

... for naming a few ...
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In terms of software operation ALM_

iIs complex too...

€¥¢y¢g co0 w

66 >~
Static Components: FLOOG, LORR, LO2 x4, PSA, PSD etc = 40
@ components per
antenna
e 2640 static components whole Array
Components from other subsystems ARCHIVE,
Correlator, TELCAL etc

Dynamic components
More than 100 containers

More than 3000 entities that needs Configuration P
Monitoring, Startup and Deployment info
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TMCDB has been design to be the
answer to this problem -

Main TMDCB Design Goal: Simplify ALMA Software Operation

|

By means of

|

Providing interfaces to persist/store/retrieve
data needed for configuring, initializing,
monitoring and deploying of software
modules for telescope operation, tracking
this information over lifetime of ALMA
project
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TMCDB is not....

... a maintenance database

Btw, maintenance databases are meant to:

Keep Maintenance schedules and its
history

Part and suppliers

Vendors information
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Objetives

To understand the motivation for TMCDB design and
the driving forces shaping its development

To understand the TMCDB role, and how its design
fits on the overall ALMA system

Have a grasp on the current architecture design

To realize about current development status

To know how to activate and play at home with it :)
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[ TMCDB: It's Layered Architecture ]

L,Ib\_lgltivating ]
CDB

Ongoing TMCDB
“Development

Conclusion
S
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[ TMCDB: It's Layered Architecture ]

[ ]
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TMCDB Layered Architecture

Presentation Layer

Y

Business Layer

Y

Persistence Layer

D

9 Pablo Burgos — November 24-28, 2008

Usler Interface Logic. Collected data is
only

as useful as the analysis that

can be done on it

Domain Model Logic

Responsible for storing/retrieving
data from data source

Persistent representation of the
system state




TMCDB Sections

Presentation w
Layer 3
eysar ;_p _ .
Business Layer S %
e @© | =
» =
. @ s
Persistence Layer *%
N DN~ o SR | A
=
¢
Database =
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SW Deployment

Software Degloyment Section: information about properties of
Computers, Containers that run inside Computers and associated
Components
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-

- :

SW Deployment: How it works? (1)

HibernateCDBJDal is the new Servant that incarnates WJDAL

ALMA system never knows what 1s the CDB behind the
scenes (classicCDB or HibernateCDB :) )
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<<CORBASequence~> <<CORBASequence>= <<CORBASequence=>>
stringSeq lengSeq doubleSeq
<<yirtual>>
=1 vmalR> - <evinual>? =
{n=1} n=1
<<CORBAInterface>>
DAO
<<yirual=>

<<CORBAElement=>+get_long( propertyName : s...
{n = 1k<CORBAElement>>+get_double( propertyName ...
<<CORBAElement>=>+get_string| propertyName :...
<<yirtual=> |<<CORBAElement>>+get field data| propertyNa...
=1 <<CORBAElement>>+get_string_seq{ propertyN...
<<CORBAElement>>+get_long_seq( propertyNa...
<<CORBAElement>>+get_double_seq( propertyM...
<<C0ORBAElement=>+dastroy() : void{IDLOrder =...

<<CORBAIntarface>>
DALChangeListenar

mﬂm&bwt}hﬂm[ curl : strin...

<<yir
<<yirudlts 1}
) {n = 1} <<yirtual=>
<<yirtual>> n=1
{n=2}
<<CORBAInterface=>
DAL
<<CORBAInterface>>

=<CORBAReadonly >>+configuration_name : strin...

<<CORBAElement=>+get DAD{ curl : string ) : st...
<<CORBAElement=>+get_DAO_Servant( curl : st...
<<CORBAOCReway>>+shutdowni ) : void{IDLOrde...

WDAD

<<CORBAElement>=>+sgat_long( propertyName : ..
<<CORBAElement=>+set_double( propertyName ...

<<CORBAElement>>+set_string| propertyMame ...

<<CORBAElement=>+set_field data| propertyNa...
<<CORBAElement>>+sat_string_seq| propertyM...

<<CORBAElement=>+add_change_listener| listen...
<<CORBAElement=>+isten_for changes| curl : ...
<<CORBAElement=>+remove_change_listener li...

<<CORBAElement=>+ist nodes| name : string | ...
<<CORBAElement->+ist_daos( name : string ) : ...

I

<<CORBAElement>>+set_long_seq( propertyNa...
<<CORBAElement=>+sat_double_seq| propertyN...

<<yirtual>> <<yirtual>>

n=1 {n=2} .

{ } <<yirtual>>

{n=2}
<<CORBAInterface>>
WDAL
<<CORBAInterface>>
<<CORBAElement=>+get WDAD_Servant( curl : ... JDAL
<<CORBAElement>>+add_node| curl : string, xmi...
<<CORBAElement=>+remove_node( curl : string ... <<CORBAElement=>+clear_cache( curl : string ) ...
<<CORBAElement>>+set_DAO( curl : string, xml ... <<CORBAElement>=>+clear_cache_all(} : void{ID...
<<yirtual>>
n=2
<cvirtual>> =2 I
n=2} [
<<CORBAInterface>>
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SW Deployment: How it works? (3)

Attribute s

This class register a new

HibernatewDALIMmpl as mplementatio|
Na!r‘ne
Hibe ateS erve Hibermn eV DAL p
Attributes Association—————=|Attributes
O peration O pe ons
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SW Deployment: How It works?(4)

o006 % JacORB NameManager

File Edit Help

9 RootCantext Marme | Kind | Tye | Host | Port
ArchivenotifyE. . DL HatifvExt f EventChannelFactony ... 132, 20068
LoggingChannel IDL omg.orgfCosklotify”_hanneladmi. .. 1532 . 2005%
Log IDL:oma.org/Dslogadmin:BasicLog:... 132... 3003
LogFactory IDLomg.orgfDslogadminfBasiclog... 132 . 2003
Manager IDL:ijs. sifmacifManager: 1.0 192 . 2000
ArchivingChannel IDL omg.org,/CosMaotifyChanneladmi... 152 .. 2006
MotifEwentiCha. .. DL HatifyExt f BEventChannelFactonys ... 132, 3002
InterfaceRepos. .. IDL omg.org,/CORBA/Repasitary 1.0 192 .. 2004
AlarmhlatifyEr. . IDL: MaotifyExt fEventChannelFactony .. 152 2007
AlSLoghwe IDL almafAC5Logf Logswc: 1.0 192, 2011
Logginghlatifye. DL sandia gowfMatifyM anitaringExt. . 192 . 2005
DB IDL: cossab. comfCDB/ DAL 1.0 122, 2012
TAD_Maonitora, DL sandia gowfCaoshatification/kati . 192 0 253 .
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Configuration Section

Handles information about Base Elements and which of
them are online (BaseElementOnline)

A BaseElement is one set of high level structures that
makes up the ALMA Telescope. They may contain
assemblies, arranged in groups

Base Elements examples: Antenna, Pad, FrontEnd, Weather
Station, Correlator, Central Rack, Holography Tower and Array

16 Pablo Burgos — November 24-28, 2008



A —
Startup

Startup Section: Houses all data needed to start the entire
ALMA Software System

/ N

Sotftware Deployment ,
Startup List BaseElement Startup List

Base Elements to be started
Example: Antennas and for
each antenna:

Computers expected to be
operational and online
ACS version to be run
Containers to start and

. hich t The pad it is on

c}(l)mpu S0 GIENALLS DN RID Which FrontEnd the antenna
them has installed

Components that are started Antenna pointing model
automatically and containers

in which to run them

Dependencies
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Configuration and Startup:
How It works? (1)
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Configuration and Startup:

How it works? (2)

19

<<CORBAStruct>>
AssemblyConfigXMLData

=<CORBAElRmMent=>+xmiDoc : string [1THIDLOrd. ..
<<CORBAElRmMent==+schema : string [1{IDLOrd...

<<CORBASequence>>F<virual=:

PointingModelSeq

<<CORBASeqUENCE>>
StartupAntennaSeq
=<virtual== -l
=<VIrmual==
{n=2}
{n=2}
<<CORBAlnterface>>
TMCDEComponent

{n=1}

=<CORBAElement>>+getConfigurationMame() : 5...
<00 RBAEIRMent>>+gatStartupdntennas Infof) : ...
<<CORBAElRMent>>+getStartupAO STiminglnfol)...
<<CORBAElement=>+get&ntennalnfo] antennala...
<<CORBAElement=>+getCurrentintennaPadinfo ...
=<CORBAElRMent>>+getPointingModellnfol ante...

<<CORBAElRmMent>>+getRecentPointinghModelinf. .

=<CORBAElRMent>>+getPointingModels Infol ant...

<<CORBAERMent>=>+getAssemblyConfigDatal s...

<<CORBAElEment>>+getComponentConfigDatal ...
<<CORBAElEment>=>+satStartupintennas Infol sa...
<<CORBAElEment>>~+zatintennalnfo] an : string,...
<<C0RBAElRment=>+sathntennaPadinfel an : str...
<0 RBAElRmMent==+setPointingModelDatal pm ;...
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Monitoring

ACSContainer

BaciProperty1

NC

Supplier Consumer
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Monitoring. How it works?

comp BACIComponent property :BACIPropertr wThreads ArchiveSupplierSingleton
monitarThreadWodoer

loop rnchnitchr_thread_lcu:hp/

[while comp is not destructed] !

loop property_|oop
[for each propery in ¢omp] getPrope&yﬁi{n):properﬁr

it e :

getWalue(property,walue, completion, descOut)

:* dizpatchtonitoralcompletion, descOut)

getlastvaluel) :BACIYalue

!

dispatchCallbad{ca:llbadch.value.descDut.completion.archi'-.rerj :boal

alt archiver_check /

setl astWaluel_lastwalue)

i 1=
Larchiver = 0] send_event(..)

E R e e B L
SOOI (NI SPRPRIN SR |
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Monitoring: Presentation Layer

A RAXA]

[X| Monitor Database Query

Location  Device

Property

DA41 DGCK

DMO2 DRXEEpr0

PRMD2 DRXEEpr1

DRXEEpr2

DRXEEpr3

DTXEEpr0

DTXEEprl

DTXEEpr2

DTXEEpr3

FLOOG

FrontEnd, ColdCan3
FrontEnd/ ColdCané
FrontEnd/ ColdCany
FrontEnd/ ColdCan9
FrontEnd{ Cryostat
FrontEnd; IFSwitch
FrontEnd/LPR
FrontEnd/PowerDist3
FrontEnd/ PowerDisth
FrontEndy PowerDist7?
FrontEnd/ PowerDist9

AC_STATUS_OK
ALARM_STATUS_REG_E
ALARM_STATUS_REG_E_ALMINT
ALARM_STATUS_REG_E_LOCKERR
ALARM_STATUS_REG_E_POWALM
ALARM_STATUS_REG_B_SIGALM
ALARM_STATUS_REG_C
ALARM_STATUS_REG_C_ALMINT
ALARM_STATUS_REG_C_LOCKERR
ALARM_STATUS_REG_C_POWALM
ALARM_STATUS_REG_C_SIGALM
ALARM_STATUS_REG_D
ALARM_STATUS_REG_D_ALMINT
ALARM_STATUS_REG_D_LOCKERR
ALARM_STATUS_REG_D_POWALM
ALARM_STATUS_REG_D_SIGALM
ALIVE_COUNTER

ALMA_TIME
AMBIENT_TEMPERATURE
AME_CMD_COUNTER
AME_INVALID_CMD

[l »

Properties to Query

Add Query

Remove Query

FrontEnd/WCA3 AMNALOG_S5_GOOD

FrontEnd/WCAD — | ANALOG_5_VOLTAGES —

L) Al A WM AT ADD CIILL -
Start End Averaging

yyyy-mm-dd hh:mm:ss yyyy-mm-dd hh:mm:ss seconds

[zo08-11-19| oomsa)  [zoos-11-19] rosss| |10 |

Get Current | | Query Raw | | Query Statistics

Status: ok
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Monitoring: Presentation Layer

i Grab File Edit Capture Window Help

o Figure 1 =
POOC+H: B

Cryostat Temp
a8 : ; 5 5 ; ; ;

Temp K

393 uﬁﬁ uﬁﬂ aﬁﬂ aoﬂ,} 5 @1 0‘51’ 051&.901605
AT 0T 0P o (o 0P 07 40 0 o 0 0P

date
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Database Schema

Finally, this 1s the reason to keep all different
TMCDB sections as a whole...

We can create powerful queries against the DB

http://almasw.hq.eso.org/almasw/bin/viewfile/Archive/TMCDBRepository ?rev=1;filename=TMCDB-v1.6.3.png
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Big Picture of Current Devel...

Section Monitoring Startup | Configuration Software
Laver Deployment
TMCDBMonitorGUI
TMCDBMonitorReport

Presentation

) «ACS_Components «ACS_Components « CORBA Server»
Business TMCDB_Monitor TMCDBComponent hibernateCDBJDal

Persistence TMCDB Base HIBERNATE
T ——

Em EZE ?ﬁroaucﬂloni
M

Database
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[

L,Ib\_lgltivating
CDB
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Activating TMCDB

Export some environment variables:

ENABLE_TMCDB=1

TMCDB_CONFIGURATION_NAME='<dbname>'

For an initial bulk loading data from CDB

LOAD_FROM_XML=1

ACS_STARTUP_TIMEOUT_MULTIPLIER=100
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Initial bulk data loading

TMCDB can be populated with initial Software Deployment
information from an existing classic CDB

HibernateServer -loadXMLCDB

/

ClassicCDB

CDB ->/Alarms
/alma
/MACI
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Activating TMCDB

Update dbConfig.properties file located on SACSDATA/config
with this data:

# for HsqlDB:
alma.tmcdb.backend=hsqldb
archive.tmcdb.backend=hsqldb

archive.tmcdb.user=sa
archive.tmcdb.location=jdbc:hsqldb:hsql://localhost:8090

tmcdb.db.backend=hsqldb

tmcdb.confname=test

tmcdb.hsqldb.user=sa

tmcdb.hsqldb.passwd=
tmcdb.hsqldb.url=jdbc:hsqldb:hsql://localhost:8090
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Activating TMCDB

Start HSQLDB database, and load TMCDB schema executing
CreateHsqldbTables.sql

...then let's start acs and the containers

acsStart -noloadifr

acsStartContainer -cpp CONTROL/DA41/cppContainer
acsStartContainer -java CONTROL/ACC/javaContainer

acsstartupLoadIFR MonitorInterface.idl PSABECompSimBase.idl
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..retrieving SW Deployment info

Type "help”, "copyright”, "credits" or "license" for more information.
>>> import Acspy.Util.ACSCorba

>>> dal = Acspy.Util.LACSCorba.cdb()

>>> dao = dal.get_DAQO_Servant("alma/CONTROL/DA41/PSABE")
>>> att =t dta%o.get_doublé("MlDJ _VOLTAGE/alarm_timer_trig")
>>> print a

>>> att = dao.get_double("MID_1_VOLTAGE/default_timer_trig")
>>> print att

10.0
>>>
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DEMO

...time to play with it...
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[

Ongoing TMCDB

Development

.
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Presentation Layer

This layer is where most development time will be needed in the
future

ObOps is on charge of this.
Currently they are working on the TMCDB Configuration Tool

It can look like the next slide....
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Presentation Layer

TMCDB Zoul. X

LA S TV A
Logs... User Settings...

SW Deploymt /' Browse Config TMCDE Version 2.4  User: pburges UTC: 20081004T12:43:00.02 ConfigurationlD=343 StartupConfigid:342
Monitoring’ Configuration\User Mgmt
” 72 i) Q) (7 -~
Antenna o 4a 'l, \-}K ) Antenna
LS. ’ 4 i M T o
Pointing Model
@ 9 AntennaType [ WA |
'ﬁ Front End = = —
Antennald AntennaName AntennaType Dish Diameter Commision Date xposyposzpos
1 Dvo1 VA 11.99 20120303 1] ] o
w’Eather Station 2 Dvo2 VA 11.98 20080801 44 43 34
3 Dvo3 VA 12.05 20081010 54 43 343
4 DVOD4 VA 12.1 20081201 32 466 434
Correlator 5 DVO5 VA 12.05 20110123 123 45 44
& DVOB VA 12.03 20110303 2321 43 13
7 ovo? VA 12.02 20110201 23 245 332
Pad Admin & DVOB VA 12.02 20120112 34 | 3 | 214
9 ovoog VA 12.04 20091223 3452 34 2442
10 Dvio VA 12.02 20100229 232 35 243
CentralRack
)
Master Clock
Array
o Mount
| DV04 Selected--> Retrieving Components .... lI U Synchronize to DB
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In the middle term....

Section Monitoring Startup | Configuration Software
Laver Deployment
TMCDBMonitorGUI
TMCDBMonitorReport

Presentation
TMCDB Configuration Tool

| [ acs _Components «ACS_Component»
nent»
Elj‘TMCDBCO"EﬂOr TMCDBComponent =, % «CORBA Server»

X pnent
Business «ACS_Componenty | —— hibernateCDBJDal
TMCDBArchiver|
—

Persistence HIBERNATE

6@ EEE ?.Broauc?mn’

Database
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Vs

\

Conclusion

S
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Conclusions

All 4 TMCDB sections, Configuration, Monitoring, Startup
and SW Deployment are the response to the different use
cases expected at ALMA project

TMCDB 1s the answer to ease the operation of the ALMA Telescope
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iMuchas Gracias!

Thank you!
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Q&A
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