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e Dynamic Devices and Ul's
e Users as Developers

e Scaling

e TJools and strategies
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Dynamic Control Systems

dynamic adjective
dy-nam-ic |\ di-'na-mik \
Definition of dynamic (Entry 1 of 2)

1a: marked by usually continuous and productive activity or change
a dynamic city
b: ENERGETIC, FORCEFUL
a dynamic personality

2 or less commonly dynamical \ di- na-mi-kal \
a: of or relating to physical force or energy
b: of or relating to dynamics (see DYNAMICS)

3 of random-access memory : requiring periodic table refreshment of charge in order to retain data

https://www.merriam-webster.com/dictionary/dynamic
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https://www.merriam-webster.com/dictionary/adjective
https://www.merriam-webster.com/dictionary/continuous
https://www.merriam-webster.com/dictionary/energetic
https://www.merriam-webster.com/dictionary/forceful
https://www.merriam-webster.com/dictionary/physical#h1
https://www.merriam-webster.com/dictionary/dynamics
https://www.merriam-webster.com/dictionary/periodic
https://www.merriam-webster.com/dictionary/dynamic
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Dynamic Control Systems ~

ALBA is a Synchrotron in its 8th year of operation, with 8+3 beamlines.
Current changes and upgrades in our control system are:
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Dynamic Control Systems ~

ALBA is a Synchrotron in its 8th year of operation, with 8+3 beamlines.
Current changes and upgrades in our control system are:

e Adding or removing elements from the machine:

o Adding new Insertion Devices / removing gauges or ion pumps
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Dynamic Control Systems ~

ALBA is a Synchrotron in its 8th year of operation, with 8+3 beamlines.
Current changes and upgrades in our control system are:

e Adding or removing elements from the machine:

o Adding new Insertion Devices / removing gauges or ion pumps
e Expanding an existing installation:

o Adding a new beamline or an experimental station in an existing

beamline
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Dynamic Control Systems ~

ALBA is a Synchrotron in its 8th year of operation, with 8+3 beamlines.
Current changes and upgrades in our control system are:

e Adding or removing elements from the machine:
o Adding new Insertion Devices / removing gauges or ion pumps
e Expanding an existing installation:
o Adding a new beamline or an experimental station in an existing
beamline
e Controlling an existing system in a completely new way:
o Replace RF control by FPGAs / RF |OT plants by Solid State Amps
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Dynamic Control Systems

How we deal with these changes in the Control System:

e Once new Hardware is available for testing, it's introduced in our Cabling and
Equipment databases.

e Control Engineers develop TANGO Devices to access the new hardware.

e If needed, High level devices are adapted to User needs, using Python
Dynamic devices, like Processor, Composer or Fagade Devices.

e Old user interfaces are modified by Control Engineers, while new Ul's are
developed by users using the Taurus GUI framework.

MOBPPO05
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Tools: Python
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Tools: Taurus
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Tools: Dynamic Devices in TANGO

TANGO Control System can be adapted to change in different ways:

e Dynamic Devices create Attributes depending on Hardware channels (DAQ)
e Processor Devices allow to add/modify Attributes using existing attributes in

Python formulas (PLC's)

e Composer Devices provide Attributes evaluated from formulas that access

Attributes from other Devices (Alarm System)

e Dynamic User Interfaces load devices and create widgets on runtime to

visualize all available information.
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ALBA
n L ]
Device Attributes created on-the-
With Fixed or Variabl ber of attribut
14 PC Grid
. SRO1/VC/VGCT-01A08-01 <@traianus> % ADCs Settings Extras Help
Salect Switch Cycling Snapshot
@
SR01/VC/VGCT-01A08-01 E] start
O [ BO cor | Pulsed | BT | SRmain | SRcor | SRskew | SRtrim | SRfield cancellation
state Y
Device | Status | Rem [ ireadback | 1 setpoint | Vreadback |select |
= ry | mm=n
Staus | AGT | Temperaties | Flows | . 1 e
T — 7 o @ owm amm I
Y | emzn &
sro1cco-0t  [OOR mbar S0824-ITLK-WT-ABS-311(124]) [ a0 Lo}
Y | een 6
e L swezsucwtaes2is) I © Y | mm=m €
P I sorzenianervine I © IO S oo S
S0827-ITLK-ST-VCH-BLW1-01(127)  [igsn el . 7
SRO1PIR-01 mbar i) forE2 @  owm | o 03000 | [N
S0828-ITLK-ST-VCH-BLW1-01((28])  [N20i0) ez conv03 @ | oosi0 | oosoo o.0s00 A | JNGIGE|
$0829-D1STVCH-15(29)  [IIN2000) o I I I o
i S e— — [
S0830-ITLK-ST-VCH-BLW1-02((30)) [ 2tion B PANIC Alarm Panel (*): 2017-09-14 09:56:38 (on controls02) x
1.0E-10,E-11,NOGAUGE!,LO<E-03,MISCONN! S0831-ITLK-ST-VCH-BLW1-02((31)) (2080
Comms at17:28:20, $0832-DI-ST-SPNV2([32)) 2200
g v
Device is in ALARM State
Lastupdate at Thu Oct 8 16:02:23 2014. <o FRESSURE  TEPERATIRES
3 View History
Gy 00 | -
] Buzs.ox oLz ok
e 1 Acknowledge/Renounce Alarm(s) START
@ Disable/Enable Alarm(s)

User Interfaces generated on-the-fly
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Composer Devices

Device

SRO1/VC/ALL

State FIEIMOVING|

Status | Plots | Commands |

AveragePressure
SRO1

CCG-01

CCG-02

CCG-03

PNV-01

SPNV-01

mbar
mbar
mbar
mbar

mbar

|»

»

Properties

Property Name

DeviceslList

DynamicAttributes

DynamicCommands

IgnoreList

KeepAt'tVribu'tes
KeepTime

SROLNC/IP-*
SROLINC/IPCT*
SRO1INCNGCT*
SRO1NC/SPBX*
SRO1NC/CCG*
SROLNC/PIR*
SRO1NC/EPS*
SROLNC/PNV*
SRO1NC/SPNV*
SRO1NC/RGA*

CCGPressures=[(lambda p,d=dev,|=DEVICES,x=XAttr,pp=PIRPressures,f=(lambda c:
PIRPressures=[XAttr(dev+'/Pressure',1e-12) for dev in DEVICES if 'pir-' in dev]
IPPressures=DewarDoubleArray([XAttr(dev+'/Pressure') or 1e-12 for dev in DEVICES
MaxPressure=DevDouble(max(CCGPressures))
AveragePressure=DevDouble(sum(CCGPressures)/len(CCGPressures))
SRO1_VC_CCG-01_Pressure=DevDouble(CCGPressures[0])
SRO1_VC_CCG-02_Pressure=DevDouble(CCGPressures(1])

SRO1 VC_CCG-03_Pressure=DevDouble(CCGPressures[2])
ThermoNames=DewarStringArray(sorted(['%s:%2.1f'%(a,XAttr('SR% 02d/\VC/EPS-PLC-
Thermocouples=DewarDoubleArray([float(t.split(:')[-1]) if float(t.split(":')[-1])<3000

CCGAxxis=DewarDoubleArray([((1+2*i)*float(len( Thermocouples ))/(2*en( CCGPres
IPAxxis=DewarDoubleArray([(i*float(len( Thermocouples ))/(len( IPPressures )-1)) fo
ThermoAxxis=DewarDoubleArray(range(len(Thermocouples)))

#Write here your Command formulas

| *RGA*

HMBUS*
*SERIAL*
¥SPBX*
+PIR¥

| #{IP-*

yes

11000
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[} A
omposer veviCes Aeea
Device [Fx) Properties
Property Name
e SRO1/VC/ALL fwil| SROTNVC/IP-*
YRS SROLNVC/IPCT*
F 4 SRO1NVC/NGCT*
it . % State IIMOVING] SRO1/NC/SPBX*
N A8 e SRO1/VC/CCG*
et 3 |DeviceslList SRO1/VC/PIR¥
SRO1NC/EPS*
SRO1NC/PNV*
Status | Plots | Commands | SRO1/VC/SPNV*
— | || SRO1/VC/RGA*
AveragePressure [ E7eE mbar iCCGPressures=[(lambda p,d=dev,|=DEVICES x=XAttr,pp=PIRPressures,f=(lambda c:
PIRPressures=[XAttr(dev+'/Pressure’,1e-12) for dev in DEVICES if 'pir-' in dev]
SRO1 _ mbar :{IPPressures=DewarDoubleArray([XAttr(dev+'/Pressure') or 1e-12 for dev in DEVICES
iMaxPressure=DevDouble(max(CCGPressures))
cccol ST mber iAveragePressure=DevDouble(sum(CCGPressures)/len(CCGPressures))
; iSRO1_VC_CCG-01_Pressure=DevDouble(CCGPressures[0])
SE - o o 3 - I ~
& ( ] [ search | Max. | Allfemp 49.0 at x = 161. - I —AlTem
e e — — [ “ccammdNVC/EPS-PLC
evice Browser (right-click on any element to search/show options) =] =
PNV:01 e i AIL1%3000
G SRO1/VC/ALARMS N [ (Ien( CCGPI’eS
SPNVA0 T -
NV-01 : g};gg\v/ggggzgé » I sures )-1)) fol

& SRO1/V/C/CCG-03
WS SRO1/VC/EPS-PLC-01 1e-09
3 SROINVCAP-01
@ SROINC/AP-02
3 SROINC/P-03
3 SRO1INC/IP-04
@ SRO1/VC/IP-05
@ SRO1/VC/IP-06
3 SROINC/IP-O7 LelO
@ SROINVC/IP-08
@ SRO1/VC/IP-09
@ SRO1/VC/AIP-10
@ SRO1/VCAP-11
@ SRO1NVCAP-12
= SRO1/VC/IPCT-01A08-01 le-11
= SRO1/NVC/IPCT-01A08-02

= SRO1/VC/IPCT-02A01-01
&=p SRO1/VC/PIR-01

= SRO1/VC/PIR-02

aw SRO1/VC/PNV-01

== SRO1/VC/SPBX-01A08-01

N e p————

10

== SRO1/VC,

/SPBX-01A08-02 le-12 —
== SRO1/VC/SPBX-02A01-01 @ == r T T T T T T T 1

o
Tree [ Device | | Profile 0[ Propemesoj . =0 oo ° 200 o 400 MOBPPO5
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User Interfaces generated on-the-fly

Either from searches or alarm formulas
- JE ALBA3 _CPu Alarm Formuia Previewt =

Tango Attribute Search (None)

Type a part of device name and a part of attribute name, use "*' or " " as wildcards: Formula: %] Edit [ ] [ d ]
Filters | Options

Device or Alias: |bo jvc/ pgct* | Attribute:  [p[12]

0.5<max(sys/profile/alb:  /loadaverage)

Enter Device and Attribute filters using wildcards (e.q. li/ct/plc[0-9]+ / ~stat*§ & !status ) and push Update

Label/value Device Attribute & Evaluate ]
BO01/CCG-01 _ millibar BOO1/NVCANGCT-01 P1 Values of attributes used in the Alarm formula: '_-‘}
) millibar BOO1NVCNGCT-01 P2 i — —
| o a@ﬂ
1.8 2
S — LoadAverage[0
soot/cco0> [MINENERES mbar soo1vcvocToz P1 17 =0
)6 i 1.5 — LoadAverage[1]
25
B001/CCG-03 _ millibar BOO1ANCANGCT-02 P2 0.4 i 1 = LoadAverage(2]
13 14 L
..... e L | 0g —ALBA  CPU
2.1 x —
0 0
T T T T
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Users as developers: codeless applications ~ees
T —— i -
Operators develop their own app using S - B3
drag and drop widgets. \\ \va '"
Thus freeing control engineers for 0\ ‘\
harder tasks \ 2%
But, apps are stored locally: BT
e Hard to keep track of versions [ = e 5 ; p
e Hard to test after upgrades o - l._...x.. o5 5 om
-504 WImiz | ——zascoc 122500 um | Abs [v] um
e Solved enforcing a common B ¥ o i
shared folder for tools (with - et

snapshots) and git

1@ OB © S 2019
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Scaling issues

Increase of cpu/memory problems on the client side

e huge applications generated automatically

e too many connections, high cpu/memory usage

cpu/memory problems on server side, caused by clients

e timeouts
e excessive polling, too many clients accessing the same devices

e deadlocks by interrupted commands (uncoherent state)

MOBPP05
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Users as developers: Dynamic Attributes o

Many users are experimented programmers, although not worried about performance or scaling issues.
To allow them to write code freely, we provide Dynamic Devices for calcullations or building prototypes.

Calcullations results become available in Control System tools (User Interfaces, Archiving, Alarms).

-Device properties [test/machinestatus/lifetimel
Property name
DynamicAttributes

Value
TIMES=DewarDoubleArray{[b.time.tv_sec+b.time.tv_usec*le-6 for b in WVAR{'BUFF'}]}
VALS=DewarDoubleArray([b.value for b in VAR{'BUFF'}])

AVG=numpy.average(VALS)

DI=abs{WALS[-1]VALS[O])

DT=TIMES[-1]-TIMES[O]

Lifetime=ATTR{'AVG') * ATTR{'DT') f ATTR({'DI'} / 3600.0 if (DI = 0 and AVG = 0} else 0.0
LifeAvg=numpy. average(WVAR{'LT VAR('LT'}[-10:]))

Current=ATTR{"VALS'}[-1]

Product=Lifetime*Current

DynamicCommands GET_BUFF=str{vAR{'BUFF' XDEV('sr/di/dcct'). attribute_history{'averagecurrent',10}}}
ADD LT=str{VAR('LT' default=[]).append{ATTR{'Lifetime'}})
SubDevices [=sr/difdcct
MOBPFP05
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Users as Developers: Controlled Scripts

Running an script within a TANGO DynamicDS Device helps us to "Control" how the script is executed

-Device properties [SRO6/CT/CALC-A]

Property name WValue
B 2.701
CheckDependencies True
DEFAULT WALUE 450
ExtraModules PyTangoArchiving.Reader as HDB

oserres as oriol

IgnoreList
KeepAttributes True
KeepTime 2000
LoadFromFile control/user-scripts/composers/sr_rf_calc_common.py
LogLevel WARNING
Machine_Pforw SROB/RF/FACADE-A/CAV_FW
PLANT SROGA
PollingCycle 1000
SortlLists True
UseEvents False
UseTaurus False

MOBPPO05
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Users as Developers: Controlled Scripts

Running an script within a TANGO DynamicDS Device helps us to "Control" how the script is executed

~Device properties [SRO6/CT/CALC-A]
Property name # SIMULATION #

B

CheckDependencies

DEFAULT WALUE # Constant Parameters #

ExtraModules

Uo=1

IgnorelList LRJ: : ;‘;ps

KeepAttributes Qo = 29500

KeepTime Pl=3.1415927

LoadFrompFile Working_Frequency = 499650000

LogLevel BOBA=2.701

Machine_Pforw BO6B = 2.657

PLANT B10A= 24582

PollingCycle g:gi: f‘g;g’

SortLists B14B = 2 5639

UseEvents ‘

UseT_aurus # Select ID open or ID closed #

# Flag to control if the IDs are open: True when open; False when closed
. . A idsOpen = hool(VAR(idsOpen' VALUE) if WRITE else VAR('idsOpen’) or False

Scripts versions can be managed by git e ) D )

1+

# Select Ibeam

P05
3 machinelbeam = XATTR('sr/di/dcct/averagecurrent’)
0 E C S 20] 9 usrDeflbeam = float(VAR('UserCurrent' VALUE) if WRITE else VAR('UserCurrent',default=130))
setUsrDeflbeam = bool(VAR('usrlbeam' VALUE) if WRITE else VAR('usrlbeam’, default=False)) on
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Scaling issues

Example of unexpected performance issues in the TANGO Database:
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Scaling issues

Example of unexpected performance issues in the TANGO Database:

® Archiving the CPU usage of the TANGO Database, we correlated the problem to

shutdowns and machine testing periods.
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Scaling issues

Example of unexpected performance issues in the TANGO Database:

® Archiving the CPU usage of the TANGO Database, we correlated the problem to

shutdowns and machine testing periods.

e No long query was producing the issue (typical search for removed devices/attributes).

MOBPP05
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Scaling issues N

Example of unexpected performance issues in the TANGO Database:
® Archiving the CPU usage of the TANGO Database, we correlated the problem to
shutdowns and machine testing periods.
e No long query was producing the issue (typical search for removed devices/attributes).

e Analyzing archived data with HDB++, we linked it to devices accessed by Matlab scripts

(corrector magnets) during tests.

MOBPP05
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Scaling issues h

Example of unexpected performance issues in the TANGO Database:
® Archiving the CPU usage of the TANGO Database, we correlated the problem to
shutdowns and machine testing periods.
e No long query was producing the issue (typical search for removed devices/attributes).

e Analyzing archived data with HDB++, we linked it to devices accessed by Matlab scripts

(corrector magnets) during tests.

e Finally, we found that, in the lack of settings, there were 88 devices checking their event

configuration at 10Hz, doing short and fast queries but frequent and constant.

MOBPPO05
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Tools: Process Profiler device

. . A ctmachinestatus { Machine Status DS and scripts) Control
ProcessProfiler device | startNew || startall || stopall |® pisplay All
prOVideS CpU/ram stats. 6 Controlled Servers on ctmachinestatus
@ Event Notify Daemon
Stats are provided as @Level 1 @ Level 2 @ Level 3
TANGO attributes, so it E %E%E%%%?ﬁ%% ;?ﬁitatus g ?‘)E:g;fég:é%% - @ WebTornadoDS/machinestatus

can be archlved or used ® Not Controlieq NS IR ) 3 [1-)AL5A03_CPU Alarm Formuia Previewt
as alarm triggers. YT Y Forma: wea [
0.5<max(sys/p ge)
Sort [state [+]
It not only analyzes swe | B
. ‘. Evaluate
deS|gned processes, bUt Filter: [proﬂle—1 Update SaveAs . ;
any proceSS in the o _— s by Values of attributes used in the Alarm formula:
. Severities: (%) %) % %] | . —
machine that takes too CmRETTEG: (I e
J ALB2 _NOTIFD - NORM - 2018-06-05 he — LoadAverage
many resources. u | EF =
n g; I | | 1 = LoadAverage[2]
= ; —ALBA CPU
alal B | 53 I
2018-06-05 20:44:30 ShowActi [ SelectAlll [] 0 ] . 0
TOO I S : P AN | C AI a rl I lS [_> RefreshlsorlLisl} [ = New J [ % Delete ] 30(@%@“ &@8&\\ BQQ\& © ?ﬁ”q’,\\
MOBPPF05
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Tools: Using archiving for Diagnostics

TANGO HDB++ event-based Archiving provides diagnostic tools for evaluating the Control

System Load. PyTangoArchiving API configures new archivers on demand.

Statistics on 5 subscribers - 508 Attributes

. . . T =
SR 1A;ftnbute Names ]3’4981';:3 re... Av.Period. :;;2 hoom.. 508 Attributes distributed in5 Subscribers @level 1 @ Level 2
Sr! /bDpm-. say === i B @ PyHdbppPeriodicArchiver/hdbve-01 @ PyHdbppPeriodicArchiverfhdbdi-01
sro7/dibpm-09/say T T — Babmans e e e
i . ‘eriodicArchiver; WVC- eriodicArchiver/ i~
sro7/difbpm-10/sax 12489606 ==m 588 @ PytidbppPeriodicArchiverindbyc 04 @ FyidbppPeriodicArchiverhdbdi-04
sr07/difbpm-09/sax 12483773 - 586 @ PyHdbppPeriodicArchiver/hdbyc-05 @ PyHdbppPeriodicArchiver/hdbpe-01
- @ PyHdbppPeriodicArchiver/dbvc-06 @ PyHdbppPeriodicArchiverhdbpe-02
fell/dixbpmlocum-0l/ypos 10483801 == 413 it @ PydbppReriodicarchiverindbye-07 @ PytdbppPeriodicarchiver/dbpc-03
fell/dixbpmlocum-01/xpos 10483623 — 413 @ PyHdbppPeriodicArchiverfhdbve-08 @ PyHdbppPeriodicArchiver/hdbpc-04
i i 1 @ PyHdbppPeriodicArchivershdbve-09 @ PyHdbppPeriodicArchivershdbpc-05
fell/d!bemeocum-ouy_ld 8950172 = 413 o o P§Hdb::Per\odicArchiver/hdbvc-l0 ] Pinb:gPerlod\:Archiver/hdbSc-Oé
fell/di/xbpmlocum-01/xid 8950020 — 413 L 2 @ hdb++es-sny/hdbuc-01 @ hdb++es-srwhdbdi-01
fe29/di/xbpmlocum-01/xpos 6713038 - 304 % H @ hdb++es-srwhdbvc-02 @ hdb++es-snyhdbdi-02
= i 2 @ hdb++es-srwhdbve-03 @ hdb++es-snyhdbdi-03
fe29/di/xbpmlocum-01/ypos 6712589 — 304 H 1088 % @ hdb++es-sn/hdbuc-04 @ hdb++es-srwhdbdi-04
fe29/di/xbpmlocum-01/xid 6542053 — 300 B @ hdb++es-srwhdbvc-05 @ hdb++es-snhdbdi-05
fe29/dixbpmlocum-01/yid 6542042 = 300 e SR e
srol/di/bpm-02/xpossa 6400027 — 301 @ hdb++es-srwhdbvc-08
srol/di/bpm-02/zpossa 6400016 300 l I I St e
fe22/di/xbpmlocum-01/ypos 6222583 - 289 L | L i Lo o
fezz’dih(bpmlocum.‘)l,xpos 6222528 == 289 W Attributes Not OK (Y1) L A(::!:::;SQK(YI) W Events Received (Y2) > Level 5 > Level 6
fe22/dijxbpmlocum-01/yid 6221609 289 471 sev. 3 Pridbppienodicarehivertidbpp pent 0L o
fe22/di/xbpmlocum-01/xid 6221570 — 289 24.91 sec. @ hdb++es-snv/hdbrf-02 @ WebTornadoDS/report0l
fe29/dixbpmlocum-0l/y 5723940 - 300 24.00 sec. @ hdb++es-snhdbrf-03 @ hdb++cm-sry/hdbace
fe29/di/xbpmlocum-01/x 5723872 300 24.00 sec. S hebs Fee sv/idbr o Sema e
fell/di/xbpmlocum-01/y 5442093 o 256 - e @ hdb++cm-srwhdbpe
fell/di/xbpmlocum-01/x 5441969 256 | hdbppiconfiguratord.7 S
fe22/di/xbpmlocum-01/y 5194753 — 279 File View help @ hdbppesitest
fe22/di/xbpmlocum-01/x 5194752 |==- 279 z
It01/di/bcm-01/charge 4025322 — 188 G'j( HDB++ Diagnostics
It02/di/bcm-01/charge 4025268 — 188 e
I|ld|[hc_m-01lcharge 4025258 . 186 Faulty [Started| Paused| Stop... |Pendi...[ev/2 h...| Fail.i...| Context
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fe24/di/xbpmlocum-0l/ypos 4020041 o 197 hdbdi e;-02 7 1 7326, (')0 )' 00 A_WAY
fe0d/di/xbpmlocum-0l/ypos 4015881 o 182 hiv LhdhdLi 5203 18 > 3537.00 A-WAY
fe0d/di/xbpmlocum-01/xpos 4015877 — 182 ql—Lhdbd' o4 17 gé >3 60 A-WAY
boydifdcctfextractedbeam 3996926 - 188 . W-os - 5 =506 ATWAY
bo/di/dcctfinjectedbeam 3996926 188 tin ifes- - : -
:?/‘;ji;,:cﬁ’g\::ragecurrl:nt gggggf? = }gs f | Faulty | started | Paused | Stopped | Pending |ew2hoo...|Fail./2ho...[ Context |
sridifdect/fransmission 3996011 = 187 ”E'S- Manager |===eswmm 508 | 0 I 9 I 0 | 21824.00_106.00 |Not initialiseq
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@ Level 3

@ PyHdbppPeriodicArchiver/hdl
@ PyHdbppPeriodicArchivershdl
@ PyHdbppPeriodicarchiver/hd
@ PyHdbppPeriodicArchiver/hd
@ PyHdbppPeriodicArchiverfhd
@ hdb+ +es-srwhdbct-01
@ hdb++es-srwhdbct-02
@ hdb++es-srwhdbct-03
@ hdb++es-srwhdbct-04
@ hdb++es-srwhdbct-05

@ Level 7

@ PT104Pico/PT104Dev01
@ PT104PicoCh/Channels
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Future: from Virtual Machines to Containers

Dynamic Control Systems is a problem of scaling an ever-increasing need of
resources:

faster cpu's -> more data -> bigger memory usage -> slower performance
Then, as we already create Devices on-the-fly:

e Should we explore the creation of new VM's or Containers on-the-fly?

e If devices and applications run on independent containers, how do we
manager their growth?

e Using containers, limits between Control Engineering and System
Administration get blurry.
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»

Summary

e Enabling dynamicity on the Control System allow to adapt faster to change.

e Enabling users as developers reduces the gap between groups:

e Scaling requires to have the proper tools:
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»

Summary

e Enabling dynamicity on the Control System allow to adapt faster to change.

o if data repositories (Cabling/Control Databases) are updated accordingly

o if IT resources are continuously monitored and scaling strategies are adopted
e Enabling users as developers reduces the gap between groups:

o but gap must be further reduced through training and best practices enforcement

o Users must be conscious of the effect of their applications in terms of performance
e Scaling requires to have the proper tools:

o integration of IT resources with Control System tools (Archiving/Alarms)

o new diagnostic Attributes must be needed on devices (MemUsage, Blackbox)

MOBPPO05

| @ ®E C S2019 Sergi Rubio Manrique, ALBA Synchrotron



»

Thanks/Gracies for your attention

?

MOBPP05

| @ ®E C S2019 Sergi Rubio Manrique, ALBA Synchrotron



