TANGA.

Connecting things together

Starter / Astor

A couple to dance the
TANGO

Europrean SyncHroTRON RapiaTion Faciuiry
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Starter and Astor

Starter

Introduction

States

Commands

Attributes

How a server registers on a host
Startup phase

The UpdateServerinfo command
The Starter device name

Server control

Stater files

Astor

Introduction
Startup
States colors

Astor configuration
* Additional HTML pages
» Start servers at startup
* Additional Java tools

Server attribute polling
Server statistics
Astor features overview



Starter C++ TANGO device

Introduction:

The Starter is a C++ TANGO device server like another one.

There is nothing specific (except a feature in Database device)

It has been started to be written in 2000 using C++98 and first TANGO prototype:
no guide lines

state/status not attributes

no polling

no events

attributes were not a class

Threads are omni_thread objects protected by TangoMonitor objects
few commands and attributes are still present for backward compatibility
Servers are managed on different control levels.

The default level number is 5

It could be modified using class property NbStartupLevels

we use 8 levels at ESRF
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Starter C++ TANGO device

States:

ON: All controlled servers are running and all admin devices are responding
MOVING: At least one controlled admin device is not responding

Server starting ? Device blocked ?
STANDBY: At least one admin device is not responding since a while.

This time is defined by MovingMaxDuration property (default 120s)
ALARM: At least one controlled server is not running
OFF: All servers are stopped
UNKNOWN: Starter had a problem at startup



Starter C++ TANGO device

Commands:

DevStart: start specified server

DevStop: stop specified server

DevStartAll: start all servers for specified level

DevStopAll: stop all servers for specified level

DevReadlog: return starter logs (start/stop) for specified server
HardKillSever: stop a server using kill -9

UpdateServerinfo: query database to update server list with their control level
ResetStatistics: reset the Starter statistics (Expert level)

Attributes:

Servers: a string spectrum containing for each server:
HostInfo/1-cOl-1 om

*  Server name MES MicrovisionIP RGASsr_cOL
VacGadgeserver/fe bm3z-ip
VacGaugeServer/fe_bm3z2-pen

* Controlled vacGaugeServer/fe id@l-ip
VaciGaugeServer/fe_1d0l-pen
Vacaugeserver/Ssr col-1p
VacGaugeServer/sr_cOl-pen

. Server state

*  Control level
* Nbinstances only if more than 1
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Starter C++ TANGO device

Reminder: How a server registers on a host ?
— When a server start on a host it exports all device IORs on TANGO database to be imported by clients
— It updates (or creates if first time) a row in server database table containing:
* The Server name
* The host where it runs
* If controlled or not
* The startup level

— This information will be used later by the Starter using database device command DbGetHostServersinfo
to control each server running on the host



Starter C++ TANGO device

Starter startup phase:

If the database server does not run, it loops until the database answer

It gets the server list, registered for the specified host, with their controlled info using
DbGetHostServersinfo database command.

It builds a vector of ControlledServer objects.

If the class property StartServersAtStartup is true (default case), it starts each controlled server in
ascending level number order. In a level, the alphabetical order is used.

The fork process is executed in a dedicated thread (StartProcessThread)

The fork server phase:

Fork the server in a thread (StartProcessThread)

Wait to find it in process table (/proc under linux)

Wait admin device responding or end of timeout fixed by ServerStartupTimout property
(default 1s.  4s at ESRF)

Can start next server.



Starter C++ TANGO device

The UpdateServerinfo command:

It must be executed:
1) At Starter startup
2) When a new server is registered on the host
3) When a server registered on the host starts on another host
4) When a control level changes for a registered server

All starters cannot poll the Database server to know if something has changed.
It would be very heavy in a large control system.

When an action on Database corresponding to 2, 3 and 4 a little thread of the database device is activated to
execute UpdateServerinfo command on Starter on affected host(s)



Starter C++ TANGO device

When an action on Database device corresponding to 2, 3 or 4 a small thread is activated

void *UpdateStarter: run_undetached(TANGO _UNUSED({(void =ptr))

while({true)

Il Update host's starer to update controlled servers list { .

vecior=string= hosts; Il Get the starter device name

hosts.push_back(tmp_host); vector=string= devnames = shared-=get_starter_devname(};

- - string starter_header = shared-=get_starter_header();
if (previous_hosd="" && for {unsigned int i=0 ; i=devnames.sizel) ; i++)
previous_hosti="nada" && previous_hostl=tmp_host) i .
hosts.push_back{previous_host); INVerify if devname has been set
- - if (devnames[i].find(starter_header}==0)

starter_shared-=send_starter_cmd(hosts); i ) ) )
II'Remowe the Fully Qualify Domain Mame of host for device name
string::size_type pos = devnames[il.find{".7:

if (pos I=string::mpos)
devnames[i] = devnames[il.substr(l, pos);

Tango::DeviceProxy =dev = NULL;
iy

Il Build connection and send command
dev = new Tango:: DeviceProxy(devnames[i]);
dev-=command_inout]"UpdateServersinfo):

H
catch(Tango:DevFailed &e)
i

cout == e.errors[].desc == endl;

H
delete dew;
H
H
INWait until next command.
i
omni_mutex_lock sync{™shared);
shared-=wait();
H

H
return MULL;
H
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Starter C++ TANGO device

The Starter device name:
By convention, it has been decided that Starter device name is:
tango/admin/<host name> (host name without FQDN)

At ESRF when we rebuild completely our database for EBS, we would like to change the Starter device domain
name to sys

To keep the backward compatibility we add a Starter class property Domain

The device name become for the complete control system:
sys/admin/<host name>



Starter C++ TANGO device

Server control:

— Athread read the processes running on the host and gets PID and command line every 2 s using
» /proc directory under Linux
*  Windows system calls

— It parse the command lines to search the controlled processes
* Starting with process and instance names for C++ processes
* |f start with java or python check process and instance names after

— If the process is not found, the process object is set FAULT
— If the process is found, the admin device (dserver/<server name>/<host name>) is pinged

* |If ping failed, the process object is set MOVING
* |If ping answers, the process is set ON



Starter C++ TANGO device

Server control:

/" CheckProcessUtil
i Thread checking
a0 ¥ If processes
'1;.."-'\_"16 Nk -
T L N are running

Qi 9

-

* et if process running
A _(found in process list)
Starter \ Fork one thread e

I"I TANGO | DEF PrOCESS ] } ) )

— | togetprocess i l l

State

. y - - - — - —

:-"IE'ingThrea.d'. ..'IaingThrea.d I.-"PingThrea.J | .-"F'ingThrea.d\
\ forserver / | forserver | | forserver | | forserver |

1 S N2 N3 /N a

— ‘_
Ping admin device

if found in
process list +

( Server 1 -\féewer 2:\:- ( Server 3 c’xéewer 4
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Starter C++ TANGO device

Starter source files:

ClassFactory.cpp and main.cpp
StarterStateMachine.cpp

Starter.cpp and Starter.h
StarterClass.cpp and StarterClass.h
StarterUtil.cpp and StarterUtil.h

PingThread.cpp and PingThread.h
CheckProcessUtil.cpp and CheckProcessUtil.h

StartProcessThread.cpp

StarterService.cpp and StarterService.h

. https://github.com/tango-controls/starter

as other TANGO server
as other TANGO device

Starter TANGO device class
Starter TANGO device management class
a set of utilities used by Starter device

a thread to ping admin device of specified controlled server
a thread to check the running process list

a thread to start process(es)

used to create a Windows service.


https://github.com/tango-controls/starter

Astor a java client to manage Starters

Introduction:

“ASTOR” is a reference to “Astor Piazzolla” a famous Tango player
Astor is a GUI, Java client in charge to manage all Starters registered in a control system
It has been started to be written in 2000 using java-1.2 and first TANGO prototype:

* Very poor TANGO java API

* Very poor Database device server

* no guide lines

* noevents
Its main frame displays in a tree:

* The TANGO database state

* The TANGO access control state if it has been activated

* Aset of branches containing host states
A dialog window can be opened for each host to display states of all server states registered on this host.
Astor is a server oriented tool (not a device oriented)



Astor a java client to manage Starters

Astor startup:

-rw or none Astor is fully READ_WRITE
-db_ro Astor is READ_WRITE but Database is READ_ONLY
-ro Astor is fully READ_ONLY

— At startup, it gets from the database the list of Starter device names.
— For each device name, the member is the host name.

— Athread is started for each Host. This thread will models the specified host and subscribe to Starter state
attribute.

— The main thread reads property HostCollection for all Starter devices (on one call using DbMySqlSelect
database command) to sort them by branches.

— Do same thing for property HostUsage to display as comment on tree.
— Then the branches are sorted by alphabetic order to be displayed on tree.

— During this sort, branches marked as last collections (Astor/LastCollections free property) are put at end
(see Files/Control System Preferences menu),

— Itis very useful for hosts on maintenance or in labs.

16/12/2020 Pascal Verdier 15



Astor state colors:

The information can be found using Help/State Icons menu

on Hosts

@ All controlled servers are running

@ Starter is starting server({s)

A At least one server is blocked since a while
@ At least one controlled server is stopped
# All controlled servers are stopped

@ Starter is not running on host

& Starter is may be running but the connection has failed

[% State is not supported

16/12/2020

Help on state icons

an Servers
@ Server is running

@ Server is not running

— e
[ TANGO Manager - Release 5553 - Wed Sep 07 15..

@ Server is running but not responding {starting ?}

Flle View Command Tools Help

Astor a java client to manage Starters

| o\,
! MysoL® Tango Database

@ orion:11000
@ Access Control

~ @ Diagnostics

+ @ ID and DIAG

> @ Image Acq, Emittance
> @ Libera SR/ISY BPM, TL2 BPM, XfrE{
* @ Linac

« @ Power Supplies

| alboal )

- @ Safety PSS

- @ Servers

> @ SR Vacuum c01-c16

B 1211 Controt N T

@ PLCmodbug/d20
@ PLCmodbus/id21
@ PLOvacuumVae/sr_c21

@ VacTemperature/c21-w3go

v

Start New Start All

@ Event Notify Daemon

@ Level 1 @ Level 3

@ vacGaugeSenvenTe_o20-p
@ VacGaugeSenensr c214p
@ VacGaugeSenensr_c21-pen

9 Level 5 @ Level 6

@ MagVaclllkier2

- v

Stop All | '® Display All

@ Level 4
@ VacCeliGaugessr_c21

9 Level 8
@ MKS_MicrovisionlP_RGAKZ21-cv13
@ MKS_Microvision!P_RGAIC21-0v5000
@ TacoStartenl-c21-1

@ Not Controlled

7 @ SR Vacuum ¢17-c32

@ I-c171

@ I-c181

@ 1-c19-1 (+Fuse)

@ 1-c20-1

@ l-c211

@ |-c22-1 (+ IR mirror )
@ |-c231

@ |-c24-1

@ |-c251

@ |-c26-1

@ 1-c27-1

@ 1-c28-1

@ |-c29-1

@ |-c30-1

@ |-c31-1

@ |-c32-1
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Astor a java client to manage Starters

Astor Configuration:

— To configure Astor use the following window.

— Click on File/Ctrl System Preferences menu to open

— It allows to:

Define control system name

Define default tree and server window sizes
Additional java tools.

Additional html pages.

Host remote loggin command and user name.

Jive in RAD_ONLY mode.
Starter starts servers at startup

¥

acs:10000,acs:11000

qp (=

preferences

name: |FHR - Accelerators (ACS) |

Hosts Tree Width: |
Hosts Tree Height: |
Host Panel Width: |
Host Panel Height: |

| Last Collections :

450
GO0
850
550

Additional tools :

| Known Tango Hosts

Help pages

Remote login user :

dserver

Remote login command :

Start Jive in READ_ONLY mode :

Starter starts servers at startup:

| OK || Cancel

lssh - -0 StrictHostKe

) false

™ true

— NOTE: To disable the Preference menu, start Astor with -DNO_PREF=true.

16/12/2020
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Astor a java client to manage Starters

Astor Configuration:

— Additional html pages:
The free property Astor/HtmlHelps give the possibility to add specific html pages.
This is a string array property.
The first line is the message displayed in help menu.
The second one is the URL address for the specified page.

¥ G lm] B3
Help pages

Tango Pages

http://www_ tango-controls . .org/

Device Bervers

https//www.esrf.fr/comput ing/cs/tange/tango_doc/ds_doc/

M2S Wiki

https://confluence .esxrf.fx/pages/viewpage..actiontpageId=2163671
MNetwork Addr. Manager

http://effip/

| 0K H Cancel

— Starter starts servers at startup:
This boolean property allows the starter to starts the device servers during its startup phase.

If it is false, when the starter will be started, it will not start any server.
It could be useful when a large control system is re-started to do not overload the Tango database.

16/12/2020 Pascal Verdier
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Astor a java client to manage Starters

Attribute polling:

¥
Edit
POOI Of p0||ing threads_ Polling Threads Mangement
. []
r VacGaugeServer/sr_cl7-ip
By default, a single thread is started to poll attributes. ‘V@‘?h N -
? rea
In case of several devices, a pool of threads is available. o Gl Thraag s uAeL7ehos
By srvaci-dualiel 7-eh07-1
Astor proposes a graphic tool to distribute device(s) by thread: ! ﬁ&‘l‘?&’fci.duaw.chog.l
T Thread 4
* Set the expected thread number I @-E]f;‘;?f’;"d“a"°”'°h°9'2
& srvaciv-dualiel7-chl3-1
* Use drag and drop to configure the pool. T o varip/cL7-chOL

&y srvacivarip/iel7-cho2-1
&y srvachvarip/el 7-ch03-1
By srvachvarip/el 7-chD4-l
&y srvachvarip/el7-ch05-1
&y srvachvaripiel7-ch06-1
¢ &l Thread 7
&y srvachrvaripfel 7-cho7-1
By srvachvarip/el 7-chD7-2
&y srvachvarip/el 7-ch08-1
&y srvachvarip/el7-ch09-1
&y srvachvarip/el7-ch09-2
By srvachvaripiel 7-chl2-1
7 da] Thread 8
&y srvachvarip/el 7-chl3-1
By srvachvarip/el7-chl4-l
¢ &] Thread 9
By srvachripfel 7-ch0l-1
&y srvachipicl 7-ch02-1
By srvach-ipfel 7-ch03-1
&y srvachv-ipicl 7-chod-1
&y srvachripicl 7-ch05-1
By srvachripiel 7-ch06-1
¢ &] Thread 10
By srvach-ipfel 7-ch07-1
&y srvach-ipiel 7-ch07-2
&y srvachvip/cl 7-ch08-1
& srvaciv-ipicl 7-ch09-1
&y srvachrip/el 7-ch0g-2
&y srvach-ipicl 7-chl2-1
¢ &l Thread 11
&y srvachvipfel 7-chl3-1
& srvach-ipiel 7-chl4-1
g Thread 12
Thread 13

Apply || Dismiss

16/12/2020 Pascal Verdier




Astor a java client to manage Starters

Server statistics:

logged in a file.

e All controlled hosts
* One host.
To compute statistics for servers.

The automatic restart of a ser
Starter class property AutoRe

2 hours at ESRF

The reset of servers statistics
On Astor, it is protected by

16/12/2020

Astor proposes to get information from this file for :

When the server is re started by the Starter, this information is logged too.

When a server, started by the Starter, is stopped by another way (kill signal, core dump, ...), this event is

i

£7)
1-c24-3
Server Run Time | Failures | Failure Duration

(£2] Beamlossicell24 30 days 3 mn 18 sec 10 [
File Edit Bsmic24 |33 days 8 h 16 mn 26 sec. 19
- FastSteerer/sr-c24 33 days B h 16 mn 42 sec 10
SEACISEICE- fxom Stavters NDWrapperid2a N33days7Th27mnb3sec. |2 |48'mn 05 sec_
Between 17 Apr 2012 09:58:04 and 23 May 2012 15:48:09 on: Multipledxesid23id24_mpm \;;qaysgms 3B 8eC o

135/138  Controlled hosts MultipieAxes/id24_fiters days 8 h 16 mn 32 sec. 10

1344 Controlled servers AN

Wb failures: 309 \; Dismiss. |

Availability: 99.8671 % lescen ettt
During 36 days 5h 50 mn 05 sec. 79 servers haye-failed

Server Name Host Name res| Failure Duration Availability Last Failure

IDWrapperiid24 -c24-3 2 48 mn 05 sec. 99.8999% 23 May 2012 04:17:38 -
IDWrapperfid18 |-c18-3 4 1mn 48 sec 99,9963 % 123 May 2012 00:31:24
IDWrapper/ia1s -€15-3 5 1mn 22 sec. 99.9971% 22 May 2012 20:07:26
InsDevfid11 c11-3 11 10 mn 13 sec 99.9755 % 122 May 2012 13:11:36
SSAP owerSupply/syrt I-gyrt-1 1 48 sec 99.9983 % 122 May 2012 09:51:10 =
TdkGenesysPsDslcell16 |l-c16-3 L 1day1hdSmn 11 sec |47.3217 % 21May2012 14:54.54
MinCcdEmittance/id25-b 1-c26-4 1 60sec ~  [999998% 21 12 1
\ augeServerife_id19-ip |1-€19-1 17 1day23h43 mn 59 sec E— - ——
BPMLiberaAlllsr |Fcr102-8 16 1mn 12 sec 99,9975% | & “
EPlLiberaic17-1s 1-¢r102-10 5 28 mn 01 sec 99.9410% || |
Camagei/092 [Fc13 & 14 mn 55 sec 999643 % || IDWrapper/id24
HdbEventHandlenTe orlon 3 15 mn 51 sec. 99.9633 % End
MultipleAxes/id30_emiitance |lid302 u 21 mn 46 sec 99,9547 % |
MultipleAxes/d31id32_xbpm 1-¢32-3 1 4.0 sec 99.9999 % K 47 17" - |
MultipleAxes/d31_vacuum [1-c32-3 I 4.0 sec 90,9090 % e T, [N SR |
MultipieAxesid22_scraper 1-c22-3 1 20 sec 99.9999 % | fciiiad 22 May2012 214749 22 May 2012 223552 B 0356 |
MultipleAxes/c19_apd 183 1 41 sec 09.9986 % ‘
MultipieAxes/c25-sc 1 2.0 sec_ 99.9999 % |
MultipleAxes/d16id 1 4.0 sec 99.0999% || 5 |
MultipleAxes/d20id21 -c21- [t 40 sec 999999 % || S DESpERy Kitiuiag ones Lo \
MultipieAxes/dSid6_xbpm 1-c06-3 1 6.0 sec. 99.9998 % Mo — - - _—
MultipleAxes/idb_filters I-c06-3 u 6.0 sec 99,9998 % |14 May 2012 16:19:56
MultipieAxes/d141d15_xbpm 1-¢15-3 1 5.0 sec. 99.9998 % |14 May 2012 16:19:56
Multip! iid15 filters -c15-3 1 60 sec 1909998 % |14 Mav 2012 161956 b 4

Pascal Verdier
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Jive a Database Browser :

This tool is able to add servers and devices,
edtt properties, display device information,
and monor or test a device.

ATKPanel : . )
This generic tools is able to monitor
a device, incuding a value trend.

TANGO Manager Feature Overview

Event Tester :

This tool is a bie to edit
evert configuration and
test event subscribing.

Al vents o 140521 08 Sop.

Astor the TANGO Manager Tool -
This Java sving fame is a client on all Starter
displa;

Hows

@ Image Acq, Emittance
* @ Libera SR/SY BPM, TL2 BPM, XIrETf, ...

* @ Linac 1
~ @ Power

ys the state of each controlied I
Host in the control system using coloured icons
(19 TANGO Manager - Relcase 5.3 - Wed Sep 07 15 bl iiai | i
| O 0w Commmand ; Jasks Ho> on

Server Management :

Display server stats using coloured icons.
Using a popup menu on server, is abie to
Start or Stop a server display server
Information or launch a panel for this server.

Devlest:
This tool is able to test individually
device comm ands and attributes.

o

* 9 SR Vacu

@ W<t078-1 (Video Symipnis |
@ war102:10 (OPC infa, NCA (use sesiizp o restarty) | )
@ w1621 ( Tusa moeor )

* @ SR Vacuum c01-c16

* @ SY Vacuum
~ @ FOFB (In commissioning)
& Mot Critinal. -

ATango device 2tnbute can ba polled pariodically.

T configure this polling, 2 diagnostic tocls is availible

it displays whan mch attnbuote has been polied.

and how much time was requined to read and set it

E is very sl to tuoe the daviceatiribote

when 2 server has several davices with many attibutes sach.

um ¢17-c32

!

wennn e

yBpsamanagu 3.9 o

1
|
|
Access Control Panel :
A Tango provides an acoess control service.
This panel is able to configure this access

16/12/2020

LogViewer :

Able to display device logs.

These logs are time stanped and

Can be firered by level or by message.

Device Black Box -
‘The TANGO core software records

every davice raquant in this bl
With client host and PID.

control based on user name and IP address.

lack bax

Pascal Verdier

Server Logs and Statisfics -
Start and Stop servers are logged in a fle.
Itis usetl to know the server history and

statistics and

fora server
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TANGA.

Connecting things together

Thank you!

Questions?
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