TINE Release 4 in Operation

P. Duval, K. Bartkiewicz, S. Herb, H. Wu, S. Weisse, 1. Kriznar, J. Bobnar

“Damn the use cases, full speed
ahead!”



TINE Background ...

o Mature control system

= Lots of attention paid to transfer protocol
Asynchronous, synchronous
Datagrams, streams
Multicast

= Lots of attention paid to central services
Archive, Alarm, Logging, Naming, State, Globals

= Recent additions at the hardware layer
CDI, TICOM, Network Queue

= But: Release 3.31 ready for an overhaul
Too many protocol deficiencies requiring workarounds.
Keep pace with IT



TINE: Some old features you should

know about ...

o Multicasting
= Cut back on bandwidth, cpu load on

a server
= 2 ways to multicast:
Publisher-subscriber —
= Connection table entry reduces to
single entry

= e.g. video frames

Producer-consumer
= No connection table, just send it out!
= e.g. beam parameters (“globals”)

= Caution: this is UDP, not TCP!
(reliability?)
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TINE: Some old features you should
know about ...

o Data Types
= All the primitives ...
= Many complex types

o Doublets (e.g. value-status pair)

o Triplets (e.g. name-value-
status)

o Quadruplets (e.g. bus address)
= User defined “tagged” structures

browserlnstance |z| |§| |z|

o Registered at server and client e -ta 8
. , Bunche 12 | WAGIN _|v| fTraceMr0 |<|
o Can be ‘discovered’ from the L

S e rve r ALINAC2Bunche_L2IMA-GUN T INFO & 10:45:16.508
(0,0) [device] -=IMA-GUN

{0,1) [desc] -=Induktiver Monitor IMA-GUN in Linac2

(0,2) [format] -> 517

(0,3) [size]-> 1000

(0,4) [preTrigger]-=0

(0,5) [xscale] -> 1.0E-9

(0,6) [xoffset] -= 0.0

(0,7) [xunits] ->sec

(0,8) [ymax]-> 1.0

(0,9} [vmin] ->-3.0




TINE: Some old features you should

know about ...

o Array Types

= Scalar (single value - array of length 1)

= Spectrum (trace, e.g. scope trace, bunch
profile)

= Multi-channel

Atomic collection of property values with same units
and settings

= e.g. vacuum pressures, beam position, psc currents, ...
Extremely useful in archiving !
Can retrieve a single value or subset

Not the same thing as (but similar to) a wild-card call
(device = “*")



TINE: Some old features you should
know about ...

0 Query Precedence (relevant to browsing)

= None
o All registered devices support all properties
o All properties apply to all devices
= Device-query precedence
o Each device supports a subset of properties
o New device selection -> re-acquire property
list
= Property-query precedence
o Each property applies to a different device
list
o New property selection -> re-acquire device
list

/LINAC2/Bunche/IMA_BUN[Trace]




New 1in TINE Release 4.0.4

o Namespace
= Longer names (64 characters)
Extended string sets up to 1024 chars
= Case insensitive

o Data Objects

= Timestamps +
System Data Stamp (e.g. cycle number)
User Data Stamp (set by the device server)
= Transfer '‘Reason’
Data change, heartbeat, event, etc.

o Multicasting

= Server-specific multicast groups
Last 2 bytes of IP address define the group
= (Actually: host-specific)
No longer uses single multicast group for everyone!



New 1in TINE Release 4.0.4

o Redirection now supports ...
= Context, server, device, and property

0 Tagged Structures can now contain ...

= all TINE data types
= other tagged structures!
O Bitfields
= Encode individual bits and fields of bits
= "Tagged” a la tagged structures.



New 1in TINE Release 4.0.4

o Alarm Messages
= Higher precision timestamps
= Alarm start time
= 64 bytes of alarm data

o Local Histories
= Non-fragmented ‘worst-case’ history files
= History access on a separate thread

o Server configuration
= API or

= CSV file hierarchy or
= XML file



New 1in TINE Release 4.0.4

o Images and Video
= Image data type (coordinated with DOOCS)

= Image header specifies
Frame characteristics
compression/image type

= Advanced API features
SetPacketMTU()

SetPropertyBuffer() (restrict double buffering)
etc.



Central Services

o Globals

LINAC2 Globals =3
FLASH Globals o HI =] €
onte elp
Context Hel
onte 2 Keyword Value
Keyword Value BeamPermText Vorhanden
ChargeBunch 0.8188937 IMachineStateText Ein.DZBetrieb
MessageText SASE for PG2 Delay Line Study I;"ﬁhllﬂem?e:t 'F-"N{‘f?
Energy 502.83932 |Maesl:ae?rpei tex ositronen
Wavelength 25.86352 e s .
Globals Time 15.10.08 16:51:35.157 CEST IMachinestate 101
IMachineType 1
DESY2 Globals Izz';t'rc'pre 42149 5574
LA NumParticles.L2 1.1230469942092896
Keyword Value |NumParticIes.PIA 5.3085126876831055
BeamPermText Vorhanden IDeclaredstate Undefined
MachineStateText Ein.NutzerBetrieb lcunstatus 1
Mac_hmeTVpeText DES_Y2 IGunStatusText Ein
:,Iae";':;eg"eie“ Positronen [MachineFile Positronen-Ein.D2Betrieb 2008-10...
Boamperm ] StateReadiness 4
MachineState 101 StateReadinessText Unbestimmt
MachineType 2 Globals Time 15.10.08 16:51:15.971 CEST
ParticleType 2
Energy 5.9988847
NumParticles 3.3482747077941895
DeclaredState Undefined
MagCurrPermText Vorhanden
MagCurrPerm 1
BeamForText Unbestimmt
BeamFor 4
MachineFile Positronen-Ein.NutzerBetrieb-Teststrah...
StateReadiness 4
StateReadinessText Unbestimmt
Globals Time 15.10.08 16:52:24.803 CEST




Central Services

o Special Globals (optional, systematic)
= "SYSTIME"
Scope = SITE
Used for synchronization
= "CycleNumber”
Scope = Context

Applies a System Data Stamp to a server’s data
Can be used as a trigger



entral Services

Alarm Details: L2-HF: L2Beam/Mod-1

o Alarm System —
Alarm Systerm L3-HF
i Device Server L2Beam
- 5 Alarm Device hiod-1
Alarm Viewer: LINAC2 Device Text Mo of
File View Options HNavigate Help Alarm Text Ky HY == BetriehswertOcal LowBit=Laocal
Severity )
Fatal Errat Warninlg Alarm Data Text Eetriehswert (File) - Soll {4
Alarm Tag KlyHv==FileO= a0
1 URL
- e ; Code 940
Wed Oct 15 16:36:59 Warning Severity>=0 Selected/Total Number of Alarms: 10/10  Active Alarms QG Format 5
Dimension 1
Mask a0

Alarm Descriptor Alarm Time « Ciration

Steerer

Alarm Data: Betriebswert (File) - Soll (kV)
-1.0

Fok

Swatem | Device Name | heszage | Sev| Alarm Descriptor | Alarm Time = | Duration
Steerer ST_4AY PSIST-SOLLWARNUNG (4 |Data Changed 16:37:09.066 - Oct15 3.4 hr -

16:36:55: Alarms loaded. |




Central Services

O

Archive System

File Navipate Options Help

WacPressure L2 00:25:48.000

o
Tue Oct 14 12:59:08 CEST 2003

==

Time: 14.10.2008 13:29:43.000

UTC: 1223983783

Time Span r Configurat]

Trace: Curl2

‘ Remove Selected H Remove All |

Data O

5000 38-7
4500
L ™ 2.5en
4000
3500 e
3000
2500 1.5e-7
2000
. z i 1500 S
File MNavigate Options Help
1000 eng
5000 00
o L — g ..,||.|,‘, L SO oM 1
4500 0 10 L2-Al:iGunl & LZ-A6:GF 50 12:GPL 103
- 1| il b | l & i IR Tue Oct 14 1. 08 CEST 2008
] = =
3500 Time: 14.10.2008 23:42:55.000 UTC: 1224020575 y [ Tme Span |’ Configurations [ Selector [ Chart & Trace [ View &Kino. |
3000 totus Froperty [Device] Valug [l Charl Artay Octidns:
- [] Curh? 0.53 mA ESY¥2 Beam Current mchi:rl
] Curl.2 444878 mA L2 IMA Strom Gun [ Correlation Chart
2000 o] VacPressure L2[L2-A1:Gunl &] 7.20E-10mbar  |LINAC2 Vac Pressure 1‘90052091
0 VacPressure L2[L2-AZGP 8] |2.35E-08 mbar _|LINAC2 Vac Pressure ] Array Chart 3 —
1500 Ok [TempSLEDISLED 1.1] 40.93 Deg C Linac Temps
1000
500 J [] Display Ref
. = [1Sub Ref
5 10 15 Ref:

16:49:19: Array data for channel 'LINAC2/ARCHIVERL2-A1:Gun1 ANVacPressure.L2" loaded.

History Mode

B [ o
LT mmeLin [v] = peraun

Wi ) Custom

Apply Scale Max
Default Scale Auto Scale [] | | Min

1969 /59039/59039 [y

Fuoints / Central / Local Apply Scale

[] Text
[] Chubby Lines

Show Grid

Best Scale
powre ]
(@ Abs. View

) Norm. View

Status Property [Device] Walug Description
OK CurD2 0.01 mA DESY2 Beam Current
0K Curl2 119 86 ma L2 InA Stram Gun
QK VacPressure L2[L2-A1:GunT Al B.91E-10 mbar  [LINACZ Vac Pressure
QK VacPressure.L2[L2-AZ:GP 8] 2.33E-08 mbar  |LINACZ Vac Pressure
0K TermpSLED[SLED 1.1] 4081 Deg C Linac Temps
Remove Selected | ‘ Remove All

14:21:10: History data loaded.

History Mode H Live Mode |

|




Development Tools

O Servers

= Legacy device server wizards
C, VB, LabView (databases)

= Java device server wizard TUPO13
o Hardware
= CDI > WEZO01
= TICOM (DESY Magnets, GKSS)
= Network Queue (PITZ)
o Rich Clients
= ACOP beans (+ Eclipse, NetBeans)
= TINE Labview VlIs
o Simple Clients
= COMA + ACOP beans
= jDDD » | TUZO4
= Web2C > | WEXO1
m CSS

TUPO11, TUPOO9, TUZO3




Standard Device Server Wizard
(refitted to TINE Release 4.0)

#3 TINE Device Server, Setup Wizand

Guidance

Device Server Information

Project Directory
|H:\D|:|Eeqm

Export Mame  |DoBegm Local Name |BPMEGM Mumber of D evices 42 CI VB or LV

nkal Drbits

Property Infarmation

Froperty Mame |Drbit_Y

Access |FHE.-’-‘«D

=]

Description |Vertica| Orbit

MaxYalue |10 Minvalue |10

Data Input Drata Output Unitz  |mm
D ata Format |NU|-|- ﬂ |Single ﬂ [~ Device List ’

Max Data Size | |0 42 v i Remowve ‘ Add | Edit v VE Project
[~ Property is Fragses one \ Add Hew Property with these characteristics 2 [&)
SR IE3 CHANNEL :|v Diesice e Adding the Following Property infarmation
& Server  ( Propety zelecte

Hiztary Parel

Calling Device Mame ,T
Archive Rate [secs] ’T
Palling Fate [msec) W
Archive Heartbeat [zecs) IW

Ringbutfer Depth W

Lang term Depth [months]

167

Tolerance

[~ Alarm watch

Alarm Wwatch Panel

Device 0

Calling Device Mame  |#0
Alarm System 1D {0

Sewverity [high] |10

Countz Threshold |3

(leave unchecked)

Export Mame : DoEegm
Local Name ; BPMECQM
Property Mame @ Qrbit, Y
Return Data @ 42 Float values (CHAMMEL)
Input Data : none
Property Access | READ
Maxirmum Yalue : 10
Minirmurn Walue : -10

[rata Uniks
Description @ Wertical Crhit
Keep Hiskory: Yes

Use alarm Wakch : Mo
Has Device list @ No

Zancel




Java Device Server Wizard ...

INE Device Server Wizard

Project Tools Help
[~ FlashMagnetSre
¢ [ Definitian
¢ [ Device Types
¢ EPsC
¢ ] Properties
D CurrentReadBac]
D CurrentSetPaint
D Status
D Cperations
[ asarms
D Cantroller Types
D Data Types
¢ 3 Configuration
¢ [ Device Groups
[ PacEGM
D Controller Groups
7 [ Server
[ settings

S~

D Emiironment Wariahles
1 [l

TINE Device Server Wizard

TINE Device Server Wizard

Project Tools Help

D]

Project Tools Help
3 FlashMagnetsny

¢ [3 Definition

¢ [ Device Types
¢ CIrsc

Property | TINE | Local History

;| TINE Name  CurrentReadBack

9 [ Properties

[ [currentreadBar

D CurrentSetPoint

I FlashMagnetse |~ || Property - Local History
¢ [ Definition ;|
¢ [ Device Types
¢ CIPsc

Default Values

| Update Interval ims

Writeable

Methods in the device interface
fMoat[] getCurrentReadBacki)

[T»] ]

Senver Wizard

Project Tools Help
= FlashiMagnetsre
¢ (1 Definitian
¢ [ Device Types
¢ = Psc
¢ [ Properties
D CurrentReadBac|

D CurrentSetPoint

[ status
D Operations
¢ ] Marms
[ outoRange
[ controller Types
D Data Types
- [ configuration
¢ [ Device Groups

TINE Device Server Wizard
Project Tools Help

[*|:][ Atarm | Alarm Data

DO

¢ [ Properties ‘1000 "‘

[ currentReadBac || INEType  GF_FLOAT [ status !
[ currentsetPaint | | [y operations | Archiving Interval /s ‘m ‘v‘

Stal Al d
0 status I aaarmns | Depth of Short-Term Storage ‘mnn ‘v‘

[ operations — #| units & Display Parameters (EGU) [ outomange B
E l/ Property | TINE | Local History [ mams H [ Contraller Types :| Depth of Long-Term Storage ‘mnnn "‘
: r—r—l— % Controller Types = cD 23'3 TTW’ES | archive Heartbeat /s 500 v

Data Types Min. Value 1000.0 ¥ onngLranon :
Name CurrentReadBac ¢ £ Configuration —— ¢ 3 Device Graups | Retative Tolerance in % ‘n.u ‘v‘

| PSCEQM H
- Device Groups Max. Value [ D ||| absoutte Tolerance oo [~

Type AT [ Psceam ] [ contraller Graups !

[} controller Groups ; ¢ (= Server
Unit A [ et
¢ Server e ellings ~|
[} setiings 4] i ]
Description [} Emvironment variables Graph Type Linear changed
(] M v~ ] |
hanger
PSC Currentrea - shangen |
esS Readable || Buffered

Java Name OUTOFRANGE

[ outoRange
[} controller Types
D Data Types

[y PscEam
[ controller Graups ? E%ﬂ;gurangn
¢ [ Server ? ISV::CEV;\:;JE
Settings = |
2 e [} controller Groups
4] I [T o
D Settings

[=1E3

[ Flashiagnatsie 1| | Miarm | Alarm Data
¢ 3 Definition
¢ [ Device Types
¢ E3Psc
¢ [ Properties
_| | Level WARNING [ CurrentReaddar
V = [ currentsetPoint
Message ‘Selpnim is out of range D Status
Description  [Set pointis out of range (runcated 1o maf [ Operations L e
o ‘W it D ipti ‘Ofnf range setting; Maximurmn setting

Data Type ‘FLOIIT

Array Size @

[4]

gl I

[Tv]

changed




LabView Servers (RF Cavities)

. Cavity_Haupt_Programm.vi Front Panelon ELWIS. lvprojiMy Computer

File Edit Wew Project Operate Tools indow Help

135t dplcation Fore_ |~ | S~ |

Ter_Usherschlag, GWI™

Mo Error 't[
T True 'b
N
ot d Fehier: oy e T
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Device Name P 1 sAv W True  v¥
Device Property iy = 5
Salierte Wert ! ‘timed out" bei Analag_Cutput
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Mo Error B
T True 'b
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hat Fehier: WlTrue ~3f
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New Java Applications ...

11 Vakuum - Ges

Datei Optionen_Hife
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TINE and Java ACOP + COMA

(for simple clients)

3 AcopDialKnob Customizer,

Array Index

No Frameworks ! (CTRY:----

Lightweight!

Just start a coma
application (e.qg.
an empty coma

application)

Browse

Control system

at run-time
with

customizer ...

Auto synchronization Access protocol TINE -
Device context TEST b — .
Device subsystem  |ALL . |-_| |E| E|
Fil o E dit H Ellﬂ Value Display/Advanced : Device server LxSineGen -
'Value Display/\Value Range Policy Device name SineGen0 -
Vi I i Property name |Amplitude - [} Lﬂﬂd...
[_]Show stock properties
| Sawve i
lDDD_ Access rate 1000
G004 Access mode POLL - Save As...
500 Data size Auto New ACDIC]
400 :: | M Advanced browsing | New Gauger
T T TINE ESTLxSineGen/SineGen0/Amplitude,... .
200 ‘i Sine Curve Amplitude New Dial Knob
A= O New Number Label m
-2004 New Wheel Switch
] cese | _
—400 New Slider
~600; New Table
-800 New Label
Flo00 + . et e e et e —t
0 494 995 1495 1998 2497 2995 34949 4000
|

TINE/DORIS/DOID C/Buffer0fCurrent

101.61] mA

TINETEST/LxSineGenigine GeniiF frge

347 |Hz[%] »]Db]
—

|||||Y||||||||||||
5.00 10/00




ACOP Video bean

(the new kid on the block)

e EER DESY2 Peaking Strip Control (Ve
Datei Optionen Hilfe Expertmodus
HW Sicht LINACZ——————— [ Status Gesamt | Datei Optionen Hilfe
@ HW Sicht @ LINAC2 O DESY2

ONACZ Desz  [Ewes  Rwes
Alle Schirme RAUS.

VideoMUX ist geschaltet
~Schirmsteuerung SM-PIA_11

) Operating Sicht | O R-Weg () E-Weg

PS Spannung [V]

PS Strom [A]

Beleuchtung 1

Beleuchtung 2

Save as Ref.Bild

Referenz Bild SM-PIA_11 Zeft: Sep 25, 2008 12:17:18 PM

Temperatur [°C]: 51

Format: MAGE_FORMAT_HUFFYUY Schwelle [°C]: 55
Flags: LITTLEENDIAN L OSSLESS Ratation: 0.00%
e Flags: LITTLEENDIAN LOSSLESS Rotation: 0.00%
Temperatur ok!
Reset
Device ok!
s e c Teta] T McsXpDuvalo1 | 17.10.08 08:52:01 [Operations Mode [Betrieb] [Serveranwahl [Default] (5)KeinelniDatei |




Commissioning ...

o July 2008: LINAC2

= Mostly new hardware components
CAN bus replaces SEDAC in many cases

m CDI gets its first real test !
Windows XP, Linux, ELINOS (+ WindowsCE @ EMBL)

= TINE 3.31.x -> TINE 4.0.x
= Most Client Apps: Windows -> Java
= Many Server Apps: Windows -> Java

0 Anyone panicking yet?



Commissioning ...

o Fortunately ...

= FLASH (DOOCS) already using TINE 4.0.1 (since ~
March).

= On-site help from COSYLAB
Igor Kriznar, Jaka Bobnar

o But some interesting ‘hiccups’ ...
= Concurrency bugs
was it CDI or TINE? (or the ELINOS Can Driver!)
= Data swamping (some extreme cases)
Alarm viewer dealing with 1000s of alarms
Personnel Interlock dealing with 1000s of links
= Interesting, never-seen-before use-cases
e.g. server redirecting to itself



LLINAC2 Device

Servers ...

[=] FEC Remote Control Panel

File View Tools Help

~ 65 FECs

ALARMSTATE Fan.State LTGEU-VHW RF.Phase.COI : Front End 0s Address
ALMSTATE Fan Autormatic LTGDEL- VY RF Modulator. C01 | L2CASFEC UM 131.169.110.63
ARCHIVER GLOBALS LTGPH-WHY RF Attenuatar.CDI : . )
AlarmSammier COI |GlobalsCollector  |Mag Main RF PulseMod HIsT | ¢+ HostC Location
Eunche_L2 Glohal=info Mag.Cor FF Mulliplexer. GOl .| acchd2facilll desy.de F.Duval Bldg 30 Rm 103
CAS HISTORY hag.Group RF104-P1A : - o
D D
CASARCHIVE IELMINT_GPL Mag.Group Main RF104-FIA.CDI evice sefvers A Ping
CHOPPER-VOW Kicker Wag.Group.Carr RF125-FlA CAS LINACZ Central Alarm
CHOPRAWANA  |Kicker Pulse Mag.Group.Steer  |RF126-PIA.CDI Server Control
ChopperHardware  [LZALARMETATE hag.Stear RFAlarm
ChopperTirming L2Bearm PIAZY KON RFDelay
Chop.FanfnCa L2CanCorr FiCond.Linac2 RP |RFGuUn
Chop.Par L2CanMagi PiCond.Linac2a FFMachine
Chop. TimeStore L2CanMag? PiConditions RFModulator
Chop Power L2CanSteer PiControls FF.PulseCharge
Chop PowerState L2ZFECETATS PiCtrl Central FF.PulseRF
Chop Push L2IMaon FiCtrl Linac?a RFModulatorhdoved
DD G- L2RefTiming FiP riv:ormmant RFFParticleFositrans
DDGDEL-VIW L23TEER.CDI FiPrivSwitchable RFFhaseCahinet
DESYDATA LITRCH FiaBPW.cdi RF.Fulzebod
DESYHISTORY LITRCrFopr FiaBP W= RFhultiplexer
EVENTS L2moDuUL Fialac SEQUENCER
EVENTSTORE L3Temp Fiald STATE
FECETATS L3TempOpr FiaScope Schirmnionl2
Fan L2Iweigl FiaTestFuls StrahlBedarf
Fan.Hardware L2wegl1.CDOI FiaTrig Strom.DC-PIA
Fan.Remaote LINACGLOBALS FiloLz2Auf [TEMSEMEORS.CDI
FanMeto LINACETATE FiloL25ta TRIM_SEDAC_L2..
Fan.Counter LKRSCOPE RF.SLED. DI Triggerdodule_L2 — - -
Fan Originator LTG-Y RF Various. GO [ZYKUNT-VA Iy = e (e o
[[=Server L2ZCASFEC
‘|Local Time Thu Oct 16 08:346:43
- a | J|[Start Time Wed Oct 01 01:37:08
Active{116 of 120 (08:33:36
Ping aif e { l 5‘5 |5vs Poll Rate 1000
7 - C|ME bkg tasks 0
DeygeeTontext (ISR Mrtotal contracts a7
(ISR Mr total clients 13
CIHAES = IRV LINACZICAS cortracts 6
Selected Subsystems - [3Rv] LINACZICAS clients 7
([[ERM] Mr UDP packets received F101616
:||[[SRY] Mr TSP packets received 0
MEX HIST RF SER : 3R] P
INJ DIAG TIM INFRA
MAG PINTLK TRANS [ TEST
ALL NONE
0S Color Code FEC Importance

Dos Unix VxWorks VMS Win16 Win32 Java

08:34:42: Normal

ALL -




Current Status (October 2008)

O

O

All “known” bugs resolved

But there’s always that unexpected use-case ...

LINAC2, PIA, DESY2

Running stably with new hardware and software

DORIS

Running stably with TINE 4.0.4
Still mostly windows and old hardware

FLASH

Running stably with TINE 4.0.3 embedded in DOOCS (+some native TINE
servers

PITZ

TINE 4.0.4 + DOOCS and TINE 4.0.2

EMBL

TINE 4.0.4

GKSS

TINE 4.0.4

KEK PF Beam lines

Mostly STARS

Eome TI)NE, now 4.03 (Thank you Nagatani san, who discovered one of those
iccups!



Interoperabﬂity (current status ...)

o DOOCS
= TINE embedded; can run DOOCS via TINE
o Epics2Tine

= Runs as in-process add-on

= EPICS ioc can run over TINE instead of (or in addition
to) CA

O Tango2Tine
= Currently a gateway
= Mappings 99% finished

o STARS
= STARS bridge
= Bridge to COACK

All available with TINE Release 4.0 !




Immediate TO DO List ...

O Archive retrieval

= Selections based on cycle or pulse numbers as
well as timestamps

O http://tine.desy.de



