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Outline

m TM-Dish Interface Overview
» Current Status
» Functionalities (see A. Marassi’s presentation)
o Common & specific commands

» Common & specific monitoring points

u Interface Design
« Decisions & Assumptions
» Architectural view & constraints
» Guiding principles
u A case study: Scheduling commands
* Modelling

v~ Architecture view
v~ Interaction view

* Implementation aspects
» Demo
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ITM Overview - Status

m TM-Dish Interface definition crucial for LMC designh advances
» Interface requirements spread among LIG, LMC Scope & Resp, ICD, Tango LIG

m ICD Rev 2 released in Feb. 2016
» No significant changes wrt to Rev 1
o Less detailed wrt LMC Internal ICDs and Tango LIG

v~ No moni points/commands defined
v~ Comm protocols & architectural view left TBD
V' Logging/monitoring/archiving strategies are TBD

» No advances possible wrt LMC PDR.. .

= Tango LIG was very welcomel
» Tango established as the M&C framework, Tango standards & patterns under discussion
* Preliminary commmon commands & monitoring points given (see Tango LIG Appendix)
» Alignment of ICD to Tango LIG definitely needed for ICD Rev 3
» LIG & Tango LIG to be aligned as well
m For DDR design we made assumptions using:
* Tango LIG
o past LMC Harmonization meetings

» ongoing discussions within the (unofficial) LMC ANT team and mailing lists
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ITM Overview - Common Conmmands (D

Command argument format (see Tango LIG)
- Input Args: Request JSON string

- Output Arg: Response JSON string

Type Cmd Add. Argin Add. Argout
Restart
Abort _
Self Control Shutdown R
eason
Comment
subElementName
Restart
ShutdownSubElement Abort -
Reason
Comment
StartSubElement subElementName -
PowerDown - -
Scheduling Revoke revokeCmdID -
FlushCommandQueue - -
Configuration LMCLastKnownGoodConfig downloadURL -
ConfigureLogging logConfig -
ProvideSelfDescription - SDD
Alarm GetActiveAlarms - -
SuppressNotification skaEventName -
GetSuppressedAlarms - suppressedAlarmsList




ITM Overview - Common Commands (ID

Command argument format (see Tango LIG)
- Input Args: Request JSON string

- Output Arg: Response JSON string

Type Cmd Add. Argin Add. Argout
subArrayId
(Na)
Capability AllocateXCapability numInstance -
(NB)
BandId
IsCapabilityAchievable achievability capabilityName
SetOperatingMode mode -
Life-Cycle StartUpgrade downloadURL -
GetVersionInfo - ;int?gr“wa’“@-
ersionInfo
N _ <HWComponent>_
ReportSerialNumbers SerialNumber
Maint EnableEngInterfaces SubE1 -




ITM Overview - Dish Conmmands

Command argument format (see Tango LIG)
- Input Args: Request JSON string

- Output Arg: Response JSON string

Type Cmd Add. Argin Add. Argout
Pointing TrackFromAzEl g: -
timestamp
TrackFromPolynomial polynom. coeff -
Configuration | ConfigureNoiseDiode params -
Power SetPowerLevel level -
Safety Stow - _
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[TM Overview - Summary Moni Points

Type Name Data Type
Self M&C startupProgress DevShort
rxStartupProgress,
spfStartupProgress, DevShort
dsStartupProgress
Life-Cycle upgradeProgress DevShort
Usage Mode/Status elementType DevEnum (REAL/SIM)
controlMode DevShort (CENTRAL/LOCAL)
usageStatus DevShort (IDLE/ACTIVE/BUSY)
Mode operatinglode ?;;i;gb/MAINTENANCE/SAFE/. .
Bizte operatingState ?K??ﬂLIzING/READY/SHUTTING-DGWN/. »
powerState DevEnum (UPS/LOW-POWER/FULL-POWER)
pointingState DevEnum (READY/TRACK/SLEW/SCAN)
Health/Capability healthStatus DevEnum (NORMAL/DEGRADED/FAILED)
DevEnum (UNAVAILABLE/CONFIGURING/
bandCapability (x5) OPERATE/...)
DevEnum
rx (spf)BandCapability (x5) (UNAVAILABLE/STANDBY/OPERATE/ . . .)
LRU Health rxHealthState,rx123HealthState, DevEnum (NORMAL/DEGRADED,/FAILED)

rxs4bHealthState,rxpulealthState

spfHealthState
(Va/He/Band (x5) /Ctrl)

DevEnum (NORMAL/DEGRADED/FAILED)

N

N



ITM Overview - Dish Moni Points

Summary (see A. Ingadllinera’s presentation)
- SPF: About 170 physical moni points defined (He & Vacuum system, LNA
voltage/current/temperature, ...)

- Rx: About 40 moni points defined (clock, controller voltage/current/temp, adc, ...)

- DS: TBD
Type Name Data Type
bl_samplingClock, ...
Rx rxs123_supplyVoltage, ..., DevFloat/DevBool/DevLong
attenuation, ...
SPF bl_lna_h_drainVoltage, ... DevFloat/DevBool/DevLong

bl_cs_Current,...

Synch Local time, Circuit
breakers Surge Protection
Devices Hatches/doors open
Shielded enclosure door open
Limit switch(es) & Emergency
stop status DS equipment

DS temperatures Shielded enclosure TBD
internal air temperature/humidity
Equipment running hours DSH Power
supply/consumption/voltage/inbalance/|. ..
UPS status Time stamped estimated
Az/E1 position Sensors used to
apply local corrections




ITM Desian - Architectural View

TM Tango
---.._ Domain

, Tango DB
/ ™ ) .
‘ ™ Central Logger : Decisions made
Leaf Node
m TANGO adopted for interfacing

TM-DSH.LMC and DSH.LMC-Dish SE and
for SKA M&C prototype development

control emd
config emd
high-level moni

moni data

pish Tango @ TM-LMC M&C interface realized by a

e II -h"‘*._upomain single (or mU|T|p|e) Tongo Device
components i Servers

LMC
Interface

L e J [ e ] " m TMshall not directly access
nitorin, 0gagin \ i .
@ Ry e ‘ Sub-Elements in normal operations
moni data ~ N = \‘“°Qs (allowed in Englnf mode)

Tango DB

Interface =
SPF
Interface

DS
Interface | -
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ITM Desian - Architectural View

Domain: 1 Tango DB domain for each Dish  Assumptions made

= Sub-Elements (SE) devices hosted (T8D) ™ Dynamic features (add/remove

m A&A not provided by LMC

m Security: network+Access Control

TM Tango

--.._  Domain

™
Central Logger i

control cmd
config emd

high-lovel moni | oL

LMC II
P components.
LMC Lmc
@ Monitoring L ing
moni data

., logs
Tango DB .

Rx DS
Interface e Interface |
SPF
Interface

Dish Tango
.. Domain

points/cmd): None

Control/Cfg: single control/cfg point
for TM (LMC Interface Tango Device)
The LMC conisists of a commercial off the shelf
controller that serves as a single point of entry for all
control and monitoring messages to the outside.
(from L4 Req)

» Access to infernal devices possible and
ruled by access policies
Monitoring
o Summary/rolled-up moni data
forwarded @ interface device from
infernal components

o Drill-down or low-level moni data
defined in internal LMC devices and
accessible by TM

Logging

* LMC devices logging to Central &

Local Logger + file

» SE logging to Local Logger

» Targets/Levels configurable from the
LMC interface

Archiving/GUI/SFW Update: TBD 10/27



ITM Desian - Guiding principles

= Minimize interface device complexity

» Delegate concrete implementation of major functionalities to internal components
v' Example: Configuration (logging/device cfg), Pointing, Self Control, Life-Cycle ...

» Avoid tons of attributes defined on the interface

» Delegate monitoring to internal devices and use attribute forwarding

u Identify and re-use common functionalities across devices

» Define common low-level commands/attribute/properties in one or more LMC base
devices:

SKA Control Model Management

Scheduled commands or queue management features

Device dynamic configuration from SDD file

Device alarms

Custom events (e.g. fo GUI)

Standardized interface (common commands & attrs)

Device group features (e.g. subscribe to all points)

« Are multiple device inheritances possible in Tango?

v~ Example: Partition base functionalities into distinct devices (A, B, ...) and build a device picking
only some of the base functionalities (e.g. A&C)

ANENENENENENEN

» Promote re-using/re-adapting of builtin Tango devices from community
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M Desian - Functional Decomposition

(startstop
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Desian - High-Level Architecture

Pointing

TM-LMC M&C Interface

7

«Tango Devices O
PointingMgr

Self M&C

/
!

™ /

i

«Tango Devices B

Capability

«Tango Devices [

CapabilityMgr

Configuration

LMCinterface

«Tango Device» ]
LifeCycleCtrl

Safety

eTango Devices ]
SafetyCtrl

«Tango Davices
Configurator

eTango Devices

MoniAggregator

«Tango Devices

AlarmHandler

Core \
v
«Tango Devices || «block» (| |«Tango Devices
LMCDeviceBase Utils Scheduler
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Prototype Case Study
Scheduling



Scheduling Desian

= Scheduling requirements
« Support these operations:

v~ Execute interface commands @ future timestamp
v~ Allow command queue insertion/removal/flushing

» Scheduling timing precision TBD (~ second?)
v~ Pointing scheduling (@sub ms precision) to be performed by DS not by LMC
« Define use cases for scheduling (e.g. configuration, pointing, ...)

= Scheduling in TANGO
» TANGO does not support timestamped commands

o Existing community components (e.g. SARDANA MacroServer) not fitting regs?
* Ad hoc implementation considered

= Implementation Design
» Employ a concurrent thread-safe queue pattern (recurrent, e.g. alarm system)
» Option A: Provide scheduling features to LMCDeviceBase
&~ Devices can inherit scheduling capabilities
= Scheduled tasks executed within the same device (handle co-located calls)
» Option B: Scheduler is a standalone device server
& Simpler design, use Tango async API for command execution
» Option B followed: C++ implementation in progress (only json string cmds, task history to
be done...)
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Scheduling Desian

finalResponseAttr <<Tango Device>>
Altr o) Tena
references )
DeniceAttribute m_taskCallBack : TaskCallBack
m_taskManager : TaskManager
<<Tango Device>> \‘
. LMCIn 1 . _ wvalues
L ~ ? léﬁace i max_cacheable_device_proxies : Integer
references finalResponseAllr ' max_queueable_tasks : Integer

m_SchedulerProxy : Scheduler

flow properties
finalResponse : String
intermediateResponse : String

+FlushCommandQueue( req : String
+RevokeCommand( req : String ) : Sm

ng
+ScheduleCommand( cmd_name : String, cmd_arg : String ) : String

+AddTask( task.
+ClearTasks( hi

+FlushQueue()
+PopMonitorTask( task | Task"&“
+PopTask( task : Task"8" )
+RemoveTask( id : String )
+SetStatus( id : String )

id : String )

trin
+FindTask( id : String ) ‘
|

max_task_timeout : Integer
max_trackable_tasks : Integer
task_history_time_depth : Integer

flow properties
finalResponse : String
intermediateResponse : String

operations

+ClearTaskHistory()
+FlushTaskQueue()
+GetNQueuedTask() : Integer
+GetNRunningTask() : Integer
+RemoveTask()
+Schedule( cmd_name : Smngde\nce Slrmg,meq Smng res: Smng)|

| | :MonitorThread | E Thread |

vomd endedn ,Ru"(] e ’Ru“(;:uuwm) ‘
+process_event() !
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Scheduling Desian - Interaction view

Activity: Scheduling a task

Any Scheduler
device client

T
®- -

<allocaten
: Scheduler

aalocaten
: TaskManager

walocates

: SchedulerThread

o : Schedule |
- i

& \
«" : SendSuccessResponse

3
: CheckSchedulable
th

1 e X isschedusbler

| ves

v X
: AddTaskToQueue |
th

NotifyWaiting
Threads

——

: WaitingForEvents

I
I
v
ResumeSusy;endedThread
th
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Scheduling Desian - Interaction view

Activity: Executing a task

atocates walocaten
SchedulerThread TaskManager
@ 5 PopTask | [~~~ ~ -~~~ )
I
_isEmptyQueue?
,,,,,,,, ves_ iSEmpty!
@ <
p v
GetTopQueueTask
v
CheckActivationTime
I
activationTimePassed?
s X -
p W |
~ = — = |/ RetunTask ‘ o
ExecuteTask | !
I
S |
T
L v
@ " SuspendUpToActivationTime
~
— |
WaitingForEvents |
i
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Scheduling Example

Example: Consider a scheduled track command invoked by TM

<blockn =] «Tango Devicen [ ablockn = «Tango Device» [ <blockn =| | «TangoDevicer
: TM Leaf Node : LMClinterface 8 iali A : TaskCallBack | : PointingMgr
T T T

| 1: TrackAzE|(req=reqMsg) _ |
1: TrackAzEl(reg=reaMsg)

& 2 — — 5 schedulerThread |

[ont]

[validationStatus=false] _—
5 NACK repiy (ValdationFailed)

opt

6 =, device=, req=
[isScheduled=true] I_name=, device=, req=)

9: TrackAzE()
{@ timestamp} L T

|
3 H 10: reply
|

11: UpdateFinalResponseAttr
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Scheduling Example - Sample code S N

LMC Interface device: Schedule TrackAzEl command

Tango::DevString LMCInterface: :schedule_track_az_el(Tango::DevString argin) ——
{ Request parsing &
< validation

Request req;
std::string Imc_id= this->get_name();
if(req.Parse(argin)<0){//Invalid request

return argout;

if(!req.IsScheduled() || !req.IsSchedulable()){//Missing/invalid time args Helper method to
invoke the Scheduler
return argout; command:
ScheduleTask([req,
device,cmd_name])

std::string sched_reply= ScheduleCommand( ,argin); : TrackAzEl is the non-
argout= CORBA: :string_dup(sched_reply.c_str()); scheduled command
return argout; version

}//close ScheduleTrackAzEI()



Schedulina Example - Sample code S22 (S

Scheduler device: Schedule Task command

void SchedulerThread::Run()
{
Tango::DevVarLongStringArray* Task task;
Scheduler::schedule_task(
const Tango::DevVarStringArray *argin) while(!m_stopThread){

if( (dev->m_TaskManager)->PopTask(task)
<0)
continue;

if({(dev->m_TaskManager)->ExecTask(task)

continue;

Task (cmd_id,

cmd_name,

device_name, )

T_start_local,t_end_local, | Task is executed

din); asynchronously using
m_TaskManager->AddTask(task); | Tango client async API J




Schedulina Example - Sample code S22 (S

TaskCallBack

void TaskCallBack::cmd_ended(Tango::CmdDoneEvent* event)

{
int status= eSUCCESS;

if(event->err) {
status= eFAILED;

This attr is forwarded
on the LMC interface
device.

(dev->m_mutex)->lock();

*(dev->attr_finalResponse_read)= CORBA::string_dup(event_data.
c_str());

dev->push_change_event ( , dev-
>attr_finalResponse_read);

(dev->m_mutex)->unlock();

¥
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DEMO: Device startup

@Applications Places system @ G E@da - 0 © = 2 ¢ meraprs 033 1sc @RL[al
File Edit View Search Terminal Tabs Help

Terminal 3| Tarminal 2 | Terminal 2 | Terminal 3 | Terminal 2 | Terminal %
[riggi@riggi-vPC

[riggi@rigai-VPC Eile View Command Tools Help

[riggigriggi-vP riggi-vpcsa3jle Control

DSH_LMC/ TANGﬁ_Control System - ,

[riggieriagi-vpd | startnew |[ startail |[ stopall |® pisplay all

[riggi@riggi-vpP(
crake CMakelisq ' IVII:ISIE\L lagcolbatabase

[riggi@riggi-vpr( @ localhost:10000
[riggi@riggi-vPQy @ Miscellaneous
[riggi@riggi-vr( @ riggivpesasdjle
CMakelists.txt
[riggi@riggi-vP(
[riggi@riggi-vP(
[riggi@riggi-vP(
[riggi@riggi-vP(
CMakelists.txt
[riggi@riggi-vP(
bash: cd: I: No
[riggi@riggi-vr(
[riggi@riggi-vP(
dev->command_ing
tango/admin/rigg
dev->command_ing
tango/admin/rigg
dev->command_ing
[riggi@riggi-vr(
[riggi@riggi-vP(
[riggi@riggi-vr(
[riggi@riggi-vr(
CMakelists.txt

@ Level 1
@ SeffMonitoring/1

@ Level 2
@ PointingMgr/L

@ Level 3
@ Scheduler/l

@ Level 4
@ LMCinterfacefl

@ Not Controlled

brs ISE ITM Logging Monitoring Pointing SelfMC

brted I
1gi-vpcsa3jle

19i-vpcsa3jle

1gi-vpcsadjle

[riggi@riggi-VPCSASTIE Timgs
[riggi@riggi-VPCSA3J1E ITM]S
[riggi@riggi-VPCSA3J1E ITM]S cd LMCInterface/
[riggi@riggi-VPCSA3J1E LMCInterface]$ 1s

ClassFactory.cpp
CMakeLists.txt LMCInterface.cpp
LMCInterfaceClass.cpp LMCInterface.cpp~

[2] 7549
[riggi@riggi-VPCSA3J1E LMCInterface]$S D

B Terminal

LMCInterfaceClass.h LMCInterface.h
LMCInterface.h~
LMCInterfaceStateMachine.cpp Makefile
[riggi@riggi-VPCSA3J1E LMCInterface]S gedit pntArg.dat &

| @ Jive 6.7 [localhost:10... [ TANGOManager-6.6....

LMCInterface.xmi Makefile~
main.cpp pntArg.dat
pntArg.dat~




DEMO: Schedule a task
@) Applications Places system @ @ B QQ @[=]E) = - 0 @ = 2§ merapr6124n42 1sc @I

k

File Edit View

Terraia File Edit Tools Filter e -
[ 30%] Buita) 40| [|[<]|serv MUSchedulertdl E'“””Qﬁ:

Jhome [ riggi/| Class | Alas | Aft Alas | Praperty | | Device info |z ‘Rcs1d’ defined but
not used [- Server f Device l Hl Device Infa -----cowoooe---ooon 7 ‘

static 2l

Device Panel [DSHLMC/LMCInterface/id 1]

P | Attributes | Pipe | Admin |
Argin value quotes needed for string with space or special char |
‘emd_nol\ \'source_dv: Y TELMGT/LeafNodendl ' \"retry_numben’:3,\"type\":\"7\",\"activation_time\":\"2016-04-06TL1: 36; 32+Uzzuu\'.\'expuauon_ume\“:\"zulﬁ-u‘ v ‘
Init =] Argin Type Argout Type
RemoveAttr | Devstring Devstring
RemoveAttrs

esorsookonta |4
Revoke
Schedetcacazt
State

St at: =
3] T Tiv Flot

r Clear history Dismiss
B B Terminal @ Jve 7 [localiosET0.." | <. [Tango Log Viewer 2.0... =] |

[




DEMO: Revoke/Flush tasks
@ Aoplications Places system @ @ B Q W2 = Ml © & = d meraproazsssz ciec @50

File Edit View
File Edit Tools Filter

Terminal minal x
[ 30%] cuild @8] B | & [server/schedulerilSchedulerDSHLMC/Schedulerfidl I-HT Q

/home /riggi/{Ciass | Alias | Att. Alias | Property | | Device Info : “ResId’ defined but
not used [-W|- Server I Device ] [ Tevice Tnfo -~ |

static cons z =

T+ b= dshlnc/scheduler/1dl

— ¢ & MCinterface IDL:Tango/Device 5:1.0

Linking CXX @ DSHLMCAMCnterface/dl 1.2

[ 34%] Bullt = H)Properties M g, DLEia (151.97.17.236]

felrarnate addr.:
} j::% 2:}‘1: g::ﬂ""’ﬂ lszernate addr.: 172.17.0.1
Device Panel [DSHLMC/LMCInterface/id1]
[ | Attributes | Pipe | Admin
Argin value quotes nasdad for string with space or speclal char
[4vidvemd_no1v'.\'source Jok*: " TELMGT/LeafNoderid1 v V'retry_numbert’: 3.\ ypet'\"2\" ' activation_time\"\"201 6-04-06T1 348: 32+ 02:00\" V'expiration_time\":\'2016-04-23723 |
<] argin Type k Argout Type

Init Devstring Devstring

RemoveALtr

RemoveAttrs =

RestoreDevConfig S
i
ScheduleTrackazEl -

Flot ]

4

1 I

Clear history

-- Up-to-date: /home/riggi/Analysis/SKAProjects/ska-dsh_lmec_install/include/spD.h
[riggi@riggl-VPCSA3I1E ska-dsh_lmc_build]$

B8 | B Terminal @ Jive 6.7 [localhostA0... " £, [Tango Log Viewer 2.0...




DEMO: Execute task

@ apolications Places system @ @ B Q W= = | B e @

© = 2 o meraprs, 115557

File Edit Tools

ilter

dﬁ || || [server.amcintertacenLMCInterface DSHLMC/LMCInterface/id)

Class | Allas | Att. Alias | Property Device Info
Sarver [ Device i~ Cevice Infa --
¥ & MCnterace =1l
File View 1=l | pewice: dshlne/Uncinterface/idl
R s @'ESHLMU‘-MCWW‘““"‘H feype_id: I0L:Tange/Device 5i1.0
o 2§ Properties liiop_version: 1.2
i Polling Ihost? 151.97.17. 235 (151.97.17.236
Event Flternate addr.: 10.0.6.45
DSHLMC/ Attribute config Blternate addr.: 172.17.0.1
fThe device| # Pipa config port S aiiean H
== [ e e properies scrver 10: 20080 i T
" Logging Exported Erue
T X LogConsumer ast_eaported:  6th April 2016 at 11:44:39

Device Panel [DSHLMC/LMCInterface/id1]

| Commands | Attributes | Pipe ' Admin
Argin valus
"idv:\ emd_nol!

quotes needed for string with space or special char

" \"activation _time\:\'2016-04-06T11:55:10+ 02:00}

016-0.

‘expiration_time\"
[RemaveAttrs
RestoreDevConfig
IRevoke

Argout Type
DevString

ScheduleTrackAzEl show description
iState s
Status Execute

subscribettr

anel 5.2 : DSHL... SR E

[Bs| | B [Terminal]

4, [Tango Log Viewer2.... | [&y At




