The TINE Control

System

Overview + Notes on Release 4.0
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First, some general observations

m A Control System is more than
clicking a button “here” and making something happen “there”.
taking data “there” and displaying it “here”.
m Every aspect of the machine/facility under control should be part of
the control system.
What do you mean “off-line” analysis? (Why isn’t it on-line?)
If the “going gets tough”, does the control system quit?
m The Control System can have different flavors
Different platforms, io busses, etc.

Different “control systems”

= If TINE and EPICS are used to control a machine, then the control system is
“TINE and EPICS” not TINE or EPICS.

m The Presentation layer shall not be ignored!



Control Systems
(one way or another) have to deal with ...

Distributed end points and processes

Data Acquisition (front end hardware)

Real-time needs (where necessary)

Process control (automation, feedback)

Central Services (Archive, Alarm, Name Resolution, ...)
Security (who's allowed to do what from where?)

States (Finite State Machines, sequencing, automation...)
Time synchronization (time stamps, cycle ids, etc.)
Databases (configuration, machine data, post-mortem data, ...)
Statistics (control system itself, operation, ...)

Logging (central, local, application, ...)

Data transport (data flow, control system protocol, scalability)



" S
Control Systems Protocols ...

m How to move information efficiently (does it scale?) ....

current Data timestamp: Sat Feb 3 16:50:45 2007 666 msec (UTC: 1170517845.666)



TINE Bells and Whistles ...
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TINE* : multi-platform

DOS

ELINOS
MAC OS X
m VxWorks

Winl6, Win32 (9%, NT, 2K, XP, ...), Win64 ?
Unix (Solaris, HP, OSF, SGI, Ultrix, ...)
Linux, FreeBSD (32 bit, 64 bit)

m VMS (Vax, Alpha)

m LynxOS

m NIOS (plugs, single-threaded LWIP, ...)

m Java

Three-fold Integrated Networking Environment (this is not epics)
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TINE: multi-protocol

m |[PX (dead and no one has noticed?)
m UDP (most common)
m TCP/IP (upon request)

m Pipes (client-server on same UNIX
machine)

m WWindows Messages (client-server on
same Windows machine)
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TINE: multi-architecture

Cl [c] [c] [C]

m Client-Server (classic)

Transaction based

Synchronous data access only
The “N-Client” Problem ? (do threads help?)
ExecLink(“/HERA/BPM/WL167MX”,"ORBIT.X", ...)

m Publisher-Subscriber (nearly classic)

Connection Tables !
Synchronous/Asynchronous data access
The “10N-Client” Problem ?

AttachLink(..., CM_REFRESH, 1000, linkCb)

Callback events !



TINE: multi-architecture

m Producer-Consumer [c] [¢] [C] [c]

Asynchronous data messages (Multicast)
The “N-Producer” Problem ?

recvNetGlobal(“HPMAGEN”) or
AttachLink(*"HPMAGEN",...,CM_RECEIVE, 1000, linkCb)

m Publisher-Consumer (Producer-Subscriber?)
Like Publisher-Subscriber but:

Multicast group is a single connection Table entry
N=11I!

AttachLink(...,CM_REFRESH|CM_NETWORK,1000, linkCb)



TINE Core;

m Kernel written in C (straight-up)
Just like your operating system!
OO APIs are on top of this

m Network transport based on sockets

So are CORBA, SunRPC, ChannelAccess
m Java kernel written in java

No JNI (except CDI interface)



TINE Servers

(Publishers, Producers)

m A Front End Controller (FEC) :

Has one or more Equipment Modules (device servers)
s Handles requests for data and commands
= Has a well-known identity

= Has a unique export name for each running
Instance

m s always running
s Can be a member of a device Group
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TINE Clients

(Subscribers, Consumers)

m TINE Client Process:
anonymous -> I.e. Not known to the system
Not unique
Can come and go



TINE Naming Convention

m Hierarchical
m Device is specified by :
Device Context (Facility in DOOCS, Domain in TANGO)

Device Server (or Group) (Device in DOOCS, Family in
TANGO)

Device Name (Location in DOOCS, Member in TANGO)
m Data endpoint is specified by:

»t=| Instant Client

Property (Property in DOOCS,  frtr"" rucsumiee
AttrIbUtelcommand In TANGO) LHei?; Server ﬂ |?)I:;ice Name j D'_evsi:::li::::vpmpemes
. , . , || |HEPBPM | | jwiL197 MX ~| || |ORBIT.X |
u Are rea”y methOdS Or Ca”S Data Size Data Type Description Timeout
141 [FLOAT  ~| | [X Position data oo
HER&/HEPEPM AWL197 M ORBIT.X @ Jan 27 16:35:03.025 READ
Note: Device Subsystem is not ) ‘ h H ‘ H ‘ ‘ o
part of the name space, but is a E_j| I \| Il ) || M I || {Fistogar =]
browseable element! 5 H ‘ ‘|H ‘ H‘ ‘ ‘ ‘




TINE ENS: Plug and Play

I want to be known to the
system as “BPM.P” in the

context “HERA”

Does BPM.P already exist for HERA?

-> Yes : Is same address as already
registered?

-> Yes: Accept and increment reboot count
-> No:

Is the currently listed BPM.P for HERA
running ?

Yes : Refuse and send “in-use” message

No : Accept and update database

-> No : Accept and update database

Equipment Name Server (ENS)

* Forward accepted requests to secondary name servers




Plug and Play (joining a group)

* ERF.WL registers with ENS as before

| want to be known to the —
system as “ERF.WL" in the
context “HERA” and join the
group “EHF”

 ERF.WL reqisters group EHF with GENS

Does group EHF exist ?
Yes:
Is ERF.WL a member?

Yes: Update device list if different

NO: join group
+t+ Instant Client
Print ... Oplions ...

Debug Tools ...

Show Globals | Input Panel 1

No:
Device Context Device Subsystem . .
HERA gl ] | I Show Stock Properties Create Group and register Group as Server in
Device Sewer Device Name Device Property ConteXt HERA Wlth the ENS
EHF ) BNl HF_HE wiL ~| | [Transmitter_Status -

- Data Type Timeout
HF_HW_FB —
INTEGER ~ HF_HE_NL 100

/TEST/BUFSINE/{HF_HE_SR 3612447
H

* Clients see a “Server” called “EHF”

» Selected Device is redirected to the
— appropriate physical server.

[~ Log Scale




Address Redirection

+t= Instant Client

=X

Print ... Options ... Debug Tools ... Show Globals | Input Panel !
- Device Context Device Subsystem
+t+ Instant Client [TTF | || |aLL ~| || I~ Show Stock Properties
Print ... ©Options ... Debug Tools ... Show Globals | Input Panel | DaTos S Device Name Device Property
Device Context Device Subsystem |IJUAD ﬂ |IJ9A[:I:3 j |BITS2AMPS ﬂ
|TTF j |ALL B Eim B Data Size Data Type Description Timeout
Device Server Device Name Device Property 1 |FLDAT j 100
QuAD - BITS2AMPS |
Data Size | Data Type Timeout ATTF/AUAD Q4003 BITS2AMPS @ Jan 27 12:28:54.013 READ
FLOAT -] 100 ( 0) 3.662221E-03 POLL
/TTF/QLAD /Q34CC3 BITS24MPS READ Draw Made
( 0) 3_662221E-03 - POLL Text dun_~ |
Draw Mode
Text dun ~
[ Autoszcale
[ Log Scale
— Aut I . -
Front End Information for : TTE/QUAD § |
[~ Log Scale p—
- 1

Some registered devices

are not handled directly by

FEC TTFMAG1'!

Device Server @ QUAD -> TTMAGL-19

Local equipment module name : QUAD -= TCPDAT

Front End Computer (FEC) name: TTFMAaGT -= TTMAaG1-19
Property : BITS2AMPS -= BITSZAMPS

IP Address: 131.169,147.189
IP¥ Address: 000000000000[00000000]
Port Offset: 0
Host Computer:accsoktfmagz, desy, de




TINE Data Types

Primitives (byte, short, int*, long*, float, double, char*)
Fixed-length Strings (‘“NAMES8”, “NAME16”, “NAME32”, ...)
Doublets (FLTINT, “INTINT”, “DBLDBL”, “NAME32INT", ...)
Triplets (“FLTINTINT”, “NAME16FLTINT”, ...)

Quadruplets (“FLTINTINTINT”, “INTINTINTINT”, ...)
Specials (“USTRING”, “UNAME”, SPECTRUM, VIDEO...)

User-defined “Tagged Structures” !!!

Structure registered at both ends (client, server)
m Client can ‘discover’ structure fields !

*Platform dependent



TINE Tagged Structures

= browserlnstance

HERA vl v
oML |~ [cMALWEST |~ [PROPERTIES |~ |

l:l Exported Froperties

/HERA/CMFL/CMFL-WEST PROPERTIES @ 06:16:54.279
(0,0) [0]->TRACEDATA |
{D,1) [1] ->Selected Bunch Trace =
(0,2 [2]-=

(0,3} [3]-=

(0,4) [4] ->Volts

(0,5) [5]-= 0.0,5000.0

(0,6} [6]-=256,0

(0,7) [71-=1

(0,8) [8]-=0,0

RACEDATA

= browserlnstance

HERA  vfHalr v
HETRCRFS  |v[INCHANNELO (v |\ HEADER v
s

/HERA/HETRCRFS;CHANNELD HEADER @ 13:23:17.930
(0,0) [0]->Ugl_R

(0,1) [1]-> 137

(0,2) [2]-> 16384

(0,3) [3]-> 513

(0,4) [4] -> 100000.0

(0,5) [5]-> 12384

(0,6) [6]->0

(0,7) [7]-> -32768

(0,8) [8] -> 32768

>

[

Simple Object that ships
‘together’ not in pieces!




TINE Tagged Structures

1
I
if
if
if
if
if
if
.
if

-t=|Instant Client

Brint ... Options ...

Debug Tools ...

terminate the structure definition like this!
(=ealTaggedStruct{ "Sinelnfo"  zizecf (Sinelnfo) NUM_DEVICES)) quit(1l):;

Show Globals | Input Panel |

LOFFSETIN(Sinelnfo,

thiz must follow the order of the structure explicitly!
{addFieldToStruct{ "Sinelnfo”
{addFieldToStruct{ "Sinelnfo"
{addFieldToStruct{ "Sinelnfo"
{addFieldToStruct{ "Sinelnfo"
{addFieldToStruct{ "Sinelnfo"
{addFieldToStruct{ "Sinelnfo" .

*.

JOFFSETIHN(SineInfo.anplitude) . 1, CF_FLOAT, "anplitude")) gquit
frequency) .1, CF_FLOAT, "frequencvy")) quit
JOFFSETIH(SineInfo. noi=e) ., 1. CF_FLOAT, "noi=e")) guit(l):
JOFFSETIN(SineInfo, pha=se) . 1. CF_FLOAT, "phase")) guit{l);
JOFFSETIH(SineInfo, nunberCall=s) . 1, CF_LONG, "nunberCall="3) guit({l):

(13:
(1

OFFSETIHN(Sinelnfo.description). 6d,CF_TEXET, "description”")) guit(l};

* .

SIS

Registered at Server

Device Context Device Subsystem Input Pancliy X — -
|TEST ﬂ |ALL j [+ Show Stock Properties u :t:{Instant Client r'_”Elgl
= = — e ey Print ... Options ... Debug Tools ... Show Glabals | Input Panel |
Device Server Device Hame Device Property Sinelnfo - -
|WinSineServer _~| ||sineGen0 ~| | |STRUCTFORMAT | Device Context Device Subsystem
Data Size Data Type Description Timeout |TEST j |ALL ﬂ M S0 Ble s [Melpeiizo
|NAME15” ﬂ |Registered structure information [tooo0 Device Server Device Name Device Property
|‘w’in5ineServer j |Sineﬁenl] j |Sinelnfo ﬂ
JTEST AWinSineServer/SineGend STRUCTFORMAT & Sep 24 22:43:45.000 READ - — -
Data Size Data Type Description Timeout
¢ amplitude 1 517 POLL |STHU[:T ﬂ |Sine Curve Information Set fooo
{ 1) frequency 1 517
( 3 omaoe 1 317 l—_|ma" = /TEST MfinSineServer/SineGen0 Sinelnfo & Sep 24 2306:51.217 READ
( 3) phase 1 517 - inSineServer/SineGend Sinelnfo & (0651,
{ 4) nunberCalls 1 515 UEIOSEE F
( 5) description 64 516 Le-> 01 256 POLL
¢ SineTnfo 84 1767 re-> 11 1
Lo -> 21 30 Draw Mode
[~ Autoscale [o-> 31 0
[ O-> 47 1026 BEEED
v Log Scale [ 0 -> 5] Sine Generator 0 at your disposzal
[1-> 01 256
A A [1-> 11 1
Discovered by Client 113 2 a0
[1-> 31 0




TINE Array Types

AT _UNKNOWN - type not given

AT _SCALAR - jJust a number

AT _SINGLE - a single column array
AT _DOUBLE - a double array

AT _CHANNEL - attribute

- array elements refer to device channels
- display as histogram (only y-axis units)
AT SPECTRUM (AT _TRACE, AT WAVEFORM) - attribute
- array elements define a trace
- display as line trace (y-axis and x-axis units)
AT STRUCTURED (AT _COLLECTION) - attribute
- array elements define a collection of things with the same data type
- display type unknown
AT _IMAGE - a byte blob defining an image
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TINE: Getting started ...

m How do | make a TINE Server?
m How do | connect to my hardware?
m How do | access the data from my server?
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TINE API
(Application Programmer’s Interface)

m C C++
m VB
m Java

m C#, VB.NET (rudimentary, but more coming
soon!)

m Qt, Lazarus (Visual Pascal) anybody interested?
m Command line scripts
m Plus ...



TINE and MatLab ...

Eile Edit Debug Desktop Window Help
O= | & B o o« |8 B | % | curent Directory: | ZprojectsiServicewerstinecinazivatlab |~ | [

Shorteuts [#] How to Add  [#] vhat's Mew

f eclory - ...ects\Se t ¥ n o= ¥ W v 7 X
Ct 40 51 | & -
L1l Files « ],:“E-rype ]Size ]Las‘ModiﬁE To get started, select MATLAE Help or Demos from the Help menu.
i Debug Folder Apr 21, 200~
= herar.cpp CPP File 22 KB Sep 13, 2C >» tineread(' /HERL/HeEOrhit,/WL 791 [ORBIT.X;ORBIT.Z][E0O"}
=+ heraw. cpp CFP File 11 KB May 7, 200
= mexopts. bat BAT File 2 KB Jul 4, 200E ans =
A miTineRead. cpp CPP File 1 KB Apr21, 200
A tineread. cpp CFP File 19 KB Jul 4, 200E error: '
o] tineread. dll MEXAfile B4 KB Jul 4, 200€ timestsmp: '2Z9.01.07 05:15:46.497 W. Europe Standard Time'
S tineread.dsp DSP Fils 5 KB Apr21, 20 wte: 1170054545, 497!
> tineread dsw DS File 1T KB Apr21, 200 OREIT ¥: [288x1 double]
E@tineread.m h-file 1 KE Oct 20,20 ORBIT Z: [288x1 double]
(E] tineread.nch MNCE File 33 KB Apr 21, 200 -
(= tineread. opt OPT File 48 KB Apr21, 20 :
! = di'GLOEQRY/H#0[HECUR]EO'
&) tineread. plg PLG File 1 KB Apr21. 20 FEr R B RE e A RREEACE AR
A tinewtite. cpp CPP File 11 KB Oct20,20 _
T6a] tinewrite. dil MEX-file 48 KB Oct20,20 || 5P ~
| error: Y
Curren‘tDireC‘torv|W0rk3l?ac?i timestamp: '229.01.07 05:15:51.636 W. Europe Standsard Time'
__________ = utc: '1170054951.636"

Command History HECUR: O.0054

s A 206 150 PR ——k ~
ineread .
help tinerad

help tineresd

tineread(' /TEIT/SINE/#O[MODE] ')
ineread (' /TEST/SINE/#0[MODE] RO ) e

“tineread (' /TEST/SINE/#O0[STNE]RO" )

-tineread (' /HERAL/ HeEOrhits WL 791 [ORBIT.X:OR
ineread (' AHERA/HeEOrkhit/ WL TO1[ORBIT.X:OR
4/z1/06 2:06 PH ——3%
ineread (' /HERA/HeEOrbit/ WL T91[OREIT.X;OR
or i=1:100;fprintf('i=%d'n',i):;wval{i) = tin

tineread (' /HERL/HeEOrhit/ WL TO1[OREIT.X: OR
6/13/06 12:56 PM ——3%
mp = tineread(' GLOBOQRY/H#O[HECur]QR@O'

ES/L3A06 2 e e ol e

Cmp = tineread('GLOBEQRY/HFO[HECuUr]RRo*

A1 /NA T P 2 Z
| >




Operate  Tools  Window Help

@ L5 || [ 130t sppiication Fort | <[5

Elle  Edit

Wiew  Project

There are only 4 Library's A
Client Get & Clisnt Put
Server Pull & Server Push

'fou should mastly use the Top- Level ¥ie.gl:
I Tine oo _AnyType.vi

[TinecinGetAny Type. vi] [ TineCinanyData.vi] [PullanyData vi] [PushanyData.vi]

[Foull then get an instance of one of the ¥I's above, which will morf according to the pin connections.|

CLh
PLIT
ET

SRV
FLISH
Hring

SRy SRY SRV SRy
FLLL FULL FUSH FLISH
SINGLE  [SINGLE] 3GL [3GL]
CLM CLM CLH CLH SR SRY SRY SR
GET GET FUT FUT PULL PULL FLSH FLISH
oL e DEL [oEL DEL  [EU OEL DB

Here you should simply edit the
constant "Representation”
=2,

Thus change ko 116; 132; SGL o
DBL. You'll then see how the VIs
change.,

It's also possible to convert ko
String, Howewer, note that there
lare currently no Skring- Arrays
available, Hence the
corresponding sub YIs are
indeterminant,

TINE and LabView ...

Oooooooooo 0[0..1] OO O OO

xpartame|

nit. Ret, Code

Oo00oo0000000000000 000000000

OO OO OO OO OO ON [p..1] *p0 0000000000

| e e e T
Doooooo0D00000000000000000000
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TINE Server Wizard Panel

(Jump-start your server application!)

2 TINE Device Server Setup Wizand
Device Server Information Project Directary P an e |

HAROBOTSRAY
Export Mame  |ROBOTSAY Local Mame |FUBEQM Mumber of Devices |1 ‘

[ROBOTSAY] MOVEROBOT.START «<[0:1 15kart Mo
Property Infarmation [ROBOTSAYIMOVEROBOT.STOF <[0:1 15ton b owve

[ D _{of x
Description IW x|

File

Access |READ <] Maxvale [ vin|f | | @ B2 | B[ s | 9]

[ HE_EORE_STAE

Property Mame |5T-"3-T s

[rata Input [ata Output Uni % [ Heeorh Property name: Eanstup
Data Format |NU|-|- j |String j ¢ [ Stahilizer | Description: |startrStop correction

[y cETaTATUS

| pataintpe:  [Lone
Mar Data Size | [0 100 Ofeatston ] |- owe:  Lowe |~
[ ETCLASS Data In size: 1EZ
Qutput ArrayType s [UNKNOWN ] BA2O DpE
A Data Out size: 1 .

Histom Panel Alarm *w atch Panel ‘ Cancel | ‘ Ok

Calling Device Mame [#q Calling Device Name  |#0
Archive Rate [secz] [1p Alarm Spstem 1D |0

Palling Rate [msec) IW Severity [high) W
Archive Heartbeat [secs| IW Counts Threshold |3_
Ringbuffer Depth [500 Valetookigh [0
Long term Depth [months) |‘|— Walue too low ID—

Tolerance (103

Tree




Generated Code Example (C)

Call handler

int robeqgmichar *devHames.char *devProperty, DTYPE #dout. DTYPE #din. sho @
{

int dewvnr,prpid.i.cc:

short 1_startbutton[PRP_STARTBUTTON _SIZE]: \\

short 1_moverobot_start

<% TODD: If FEAD properties take input data, include code to examine the — =
o* If different actions nesed to be taken at the start or end of a 1l CA READ
P 'access' parameter against CA FIRST or CA LAST. -
P If allow format overloading (vou return different data according
g 2 format), then replace calls to putDataFromShort() etc with the d
CA WRITE

prpid = GetPropertyId(EOBEOHM _TAG. dewFropertvy):
switch (proid) CA_FIRST

i
: if {din->dirraylength > 0) CA_LAST
CA_HIST

CA_ALARM
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TINE: Connecting to Hardware

m Okay, I've gotten started
m Now how do | connect to my hardware?



TINE Device Layer

m Middle layer Servers acquire data from other
Servers (not connected to hardware)

“Do 1t yourself” + your hardware API
EPICS I0Cs (asyn drivers) + Epics2Tine
LabView IVIs + TINE LabView

DOOCS + (turn on that TINE thread!)

m CDI (Common Device Interface) !!!
m TICOM (TINE CanOpen Manager)
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CDI:Petra3/EMBL Motor Server with
Beckhoff PLCs

Bus Plugs (ADS DLL) for Beckhoff PLCs for Windows
A PLC program (Motor and div IOs) in TwinCat
Use template in CDI database to register devices at initialization:

2l cdiaddr.csy

11

13
14
15
16

21

12 |

17|
18
19 |
20

10 |NUMEBER

o= 000000000000000000000000000000

B
MAME
MOTOR: Start
MOTOR: ChD
MOTOR:fitCMD
MOTOR: TgtFos
MOTOR: CurPos
MOTOR: Status
MOTOR: mSteps
MOTOR: fSteps
MOTOR: Rps
MOTOR: Rms
MOTOR: Rfs
MOTOR: mveloc
MOTOR: rCurFPos
MOTOR: rTgtFos
MOTOR: maxel
MOTOR: mintel
MOTOR: maxAcc
MOTOR: thriAcc
MOTOR: Lwrl it
MOTOR: Uprlmt
MOTOR: Uprlmt2
MOTOR: regCont
MOTOR: Errar
MOTOR: MurmError
MOTOR: dataldsx
MOTOR: istAry
MOTOR: datAry
MOTOR: regStat
MOTOR: regFosi
MOTOR: regExSta
Motaor
Motor?
SedCnt

(&3

BUS
TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TWIMNCAT
TWIMNCAT
SEDPC:1:378

D
LINE | INDEX ADDRESS

—==000000000000Oo0Ooooooooooooooo oo

E

O=0/00/0/0/0/00|0/0000000|0|0|0(0|00[0/0|0|0|0|0|0(a|0

E

1.0:<MOTOR=
20:=MOTOR= |
15.145:0

|ACCESS INPUT FORMAT LOMG MAME

short
short
float
long
long
Short
Short
Short
float
float
float
float
float
float
float
float
float
float
float
float
float
Short
Short
Short
Short
long
long
byte
shart
short
Short
Short
Short

LIMIT |
Motar[]. Run 01:01
Fotar[].inCmd 0504
Motor[].inRealCmd 0504
kotor[]. SollPositionAbs 01:01

Motor[]. IstPositiondhbs 1
Motor[]. Status
Motar[]. microSteps
Motar[].fullSteps
Motor[]. Rps
Motar[]. Rms
Motar[]. Rfs .
weowweved RO/ WwWw. beckhoff.com
Maotor[]. rlstPositi " " "

Fotor]]. rSollPosifror T

Motor[]. Max_ “elocity 1

Motor[]. Win_“eloci
Fator[]. Max_Accel
Motor[]. Accelaratio
Fatar[] lirmithlin'el
Motar[]. limithlax/e
Motor[] limitAccele
Motar[]. regAry
Motar[]. Errar
Motor[]. MurmErrar
Motor[]. datalnde:x
Motar[]. IstPosAry
Motor[]. analogalu
MotorReadReg[].m
MotorReadReg[].m
MotarReadReg[].m

AT PRI BN (IS




CDI API Detalls

m  Device Name (name or number):
“/localhost/cdi/#1”
“/localhost/cdi/#1-#100"
“/localhost/cdi/#1,#3-#10,#99”
“/localhost/cdi/pumpl — pumpl00”

m Device Properties (methods)
‘RECV”
“‘SEND”
‘RECV.SEND.ATOM”
“SEND.RECV.ATOM”
‘RECV.CLBR”
“SEND.RECV.CLBR”
“BUSADDR”
“BUSNAME”
“BUSSCAN”"
“BUSERRORS”

Templates + Property-Query Precedence

Can Use Device Name
or Device Number !

Read/Write Raw or
Calibrated data

Atomic pair-wise
access

Device information

Device Name “devl.field1” provides Property “field1” with a property specific device list.
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CDI API Detalls

Template Devices:

“abcd.xyz”

refactored into
Property Query
precedent List =>

Device Server

ACCKPD20REBIT.CDI

=l | e

Data Size Data Tvpe
24 IFLEIA.T TI

HARDWARE AACCXPD20RBIT.CD)

o N A T e e

0y Mindd -
1y M3Ihdd -
2) MbhARdd -
3y MThdd -
1) MZAadd -
5y Miindd :
&) Mizhdd :
Ty Mi5hRdd -
) M1i7hdd :
2y Mi%hRdd -

16383
16384
a
16384
16383
16384
16384
16384
16384
16384

H 3Add
M5Add
M 7Add
M9Add
M11Add
M13Add
M15Add

Device Property

Print ... ©Opkions ... Debug Tools ... Show Globals ! Input Panel !
Device Context Device Subsystem I
|HARDWARE JALL ~| | I Show Stock Properties

D evice Hame
Iplatﬂ

=

I~ Timeout

4:48 556

|1l]l]

Read

| ¥

FPOLL
Draw Mode

IText dun vl

Autoscale

v Log Scale



TICOM (TINE CanOpen Manager)

Dewvice Cortest: [TEST

> | Device Server

TICOM

=Bl ]

) CANopen bus
oo SYNC producer
# Time Producer

® CAN_YME_0x03

Mode Basic Information  Mode Data |

0D access

Index: Ox IIDDD
Read |

Subindex: 0x |0

Status:

~Transmit Process Variables (TPDO)

Wariable Walue Update time Plok
DEV_STATE 4 24.08.2007, 14:00:05.939 shiow
FAIL_STATE o 24.08.2007, 14:00:05.939 show
FLAG_STATE 0 24.08.2007, 14:00:05.939 show
AY o 24.08.2007, 14:00:05,951 show
SV 90000 24.08.2007, 14:00:05.951 show
AC o 24.08.2007, 14:00:05,955 show
SC 42000 24.08.2007, 14:00:05.955 show
AP ] 24.08.2007, 14:00:05.959 show

-Read Process Variables (RPDO)

Variable Walue Variable skatus Action
ouT o SEM!
SE o sen
SV o SEN!
SiC o sen

"Success

Plot of 5C

=10l x|

MESTTICOMKnielEnergy3000/5C

Index
Subindes:
Data Farmat

Current value:

Updated at

i Ox2402
¢ Oxd
 INTEGERSZ

42000
: E‘LDS.ZUD?, 14:00:56,993

A-axis kime range:

1
I'ﬂ'”“'””“““\“““"‘““‘”'“I‘”“““”““”“I““““““‘“'“'\““"“'“““““I“””“”““““'l

o 600 1Z00 1800 2400 3000 3600




" S
TINE: Getting Data from a Server

m Okay, I've got a server
m And it's connected to my hardware
m How do | access the data?



" S
A Word or Two About the Client
API ...

m Fundamental APl Is :
Link based and Not Channel based !
NOT ‘get’, ‘set’, and ‘monitor’ !!!
Think of ‘calls’ a la RPC or RMI ...
Synchronous data acquisition

Asynchronous data acquisition
m Callbacks, events



Client API: Synchronous Calls

ExecLink(devName, devProperty, dout, din, access, timeout)



"
Client API: Synchronous Calls

T | et

ExecLink(devName, devProperty, dout, din, access, timeout)




"
Client API: Synchronous Calls

ExecLink(devName, devProperty, dout, din, access, timeout)

]

Output Data object
returned from
Server

Input Data
Object sent to
Server




Client API: Synchronous Calls

/<context>/<server>/<device> Device Property or Method

e.g.: “/PETRA/Nacuum/WLB.HP141” e.g.: “Pressure”

\ ~

ExecLink(devName, devProperty, dout, din, access, timeout)

A

Output Data object Access flags:
returned from
Server MBS DR READ, WRITE, +
Object sent to :
misc.
Server

Atomic Set/Get, i.e. ‘call’!
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Client API: Synchronous Calls

int Get( devName, devProperty, dout, timeout )

{
din = NULL;
access = CA_READ;

ExecLink(devName, devProperty, dout, ()Q , timeout)

‘Get’ Wrapper :
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Client API: Synchronous Calls

int Set( devName, devProperty, din, timeout )

{
dout = NULL;

access = CA_WRITE;

ExecLink(devName, devProperty, dXI'[, din, , timeout)

‘Set’ Wrapper :




Client API: Synchronous Calls

e.g. A call to the orbit correction server:

din = tagged struct with optics, current orbit, beam parameters;

dout = tagged struct with new optics, projected corrected orbit;

ExecLink(*/SERVICE/ORBCOR”, “EFFCOR”, dout, din, CA_READ, 1000);

e.g. “Command” Properties: “RESET”, “INIT”, “START", ...




Client API: Asynchronous Calls

Analogous to synchronous parameters ...

\ VN NN

AttachLink(devName, devProperty, dout, din, access, pollrate,
void (*callback)(int,int), callbacklD, mode)




Client API: Asynchronous Calls

Analogous to synchronous parameters ...

| YN

AttachLink(devName, devProperty, dout, din, access, pollrate,

void (*callback)(int,int), callbacklD, mode) CM_CANCEL
\ / CM_SINGLE
Callback with callback id \ CM_REFRESH
and status code ... CM_POLL
CM_EVENT

CM_NETWORK
CM_GROUPED

CM_WAIT
+ ...
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Client API: Asynchronous Calls

int Monitor( devName, devProperty, dout, rate, callback, id )

{
din = NULL;
access = CA READ;
mode = CM_REFRESH,;

AttachLink(devName, devProperty, dout, % , pollrate,
void (*callback)(int,int), callbacklID, )

Monitor Wrapper
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A Note about Scheduling

m \What do | mean by an ‘event’?
Asynchronous links => notification events at the client

But the client-side call gives a ‘polling’ parameter to
the server.

What about latency? (How much time between data
acquisition and report to client?)

A TINE Server can call the Scheduler!
m Irrespective of the polling interval requested by the client.
= No (i.e. minimal) latency !

When the Server calls the scheduler => Event!



"
Writing GUI Applications
(rich clients)

m Use what you've got + TINE Client API for your
platform, or ...

m VC++ or VB plus ACOP* ActiveX control
(HPVee, LabView), or direct TINE library calls

m Java + ACOP* beans (eclipse, net beans), or
direct TINE calls

m LabView + TINE client Vls
m MatLab + TINE Client API
m .NET is on the way ...

*Advanced Component Oriented Programming



TINE and Java ACOP

i i $-0-%- H2HG-i®s G- i[(JdBig-Ff-oe-- = E0Tesm Synchr... |8 Java |
RILm kLS| B E

|5= Package Explarer 2@."\. _H\erarchyl = ‘\. m AcopTransportData.., | m AcopTransportTing. .. | m AcopChartConsumer, .,

No Frameworks ! B

El:;ﬁ ACOP-reorganized [libsfacop/AcopChart ftrunk] |

B JRE System Library [irel.5,0_06] File Edit Help Vi L4 Marques
Se ECIipse i srejmanfiava e e e _@“ChUUSEBEa” |
U i srejtestijava & = ACOP Displayers |
’ E 5’% src,id\sph}f&rsija\"a 100 TINEIHIRA/BPM/.MLIQ? M:X/DREIT.X E »QEDD Chart 1
N B B JUnit 38,1 g0 e
etBeans, or Gak 2 & site
=+ SFC |
el o T
Wh atever - L [ tine.pliConnection : St:ngltahe\h
. T R Wheelswitc]
o ACOPVER Converter Access protocol __TINE : 80 100 i
i de.desy.dhvalue Display {5 Dial Knab
5 de.desy. qhvale DisplayBounds | ; @ #cop Ieon
| oo oo .
=2 el | -~ . ——]
gl a : : .
& =k RE S : Device subsystem  |ALL : : — — —
| Eefg) tine.j a0 ) e
Browse ol f i s sy, St
[#-%y =Instant : i
Kicker [de +0.00]
i TINE-reer : Device name WIL197 MX - RN

Control system

at design-time =
with property
panels or
customizer ...

Property name STATUS.X

[_] Show stock properties

Access rate +1000

Data size

Advanced browsing

TINEHERA/BPMAL 197 MX/STATUS.X.P...

K] cances [[ | vate

o
| ‘ background 206, 208,227

-!gg Swing Components '

I

_-h Swing Containers ‘|

24]

ing Menus '

AT Controls ‘J

!




TINE Rich Clients (Java)

E2 DESY 2 Zyklusgenerator [l KickerManager
Datei Maschine(Desy ) Optionen Hilfe Datei Maschine(fnot applicabled)  Optionen  Hilfe

T File: PETRA e- (vom 02.20.2007 08:51:44) DeviceTable DESY2 Main | Service IEDSEKI
Betriebsmode 121314561718 9110]11]12[13(14]15/16[(17[18 192021 (2D |23 |24 De-teme Leldhi
Linac 2
Linac 2 Pia T as Netz __EL]_A_U_S_] -
Pia 125 MHz 14002 K| 11.108 S, HV Ell_|_Aus -
Bﬂ D%SV 2 5563 KA 670 ps| 12508

esy EEE 47E02 A 352 ms| 120160 4 an | avs
Desy 2 Doris VEB44ER |EN = 2TATT A FaIms| 120 soj r"“r:ru ] ‘J—J =
Desy 2 Petra WEE4BER EN 5 3761 A ap7s ms| A zngp|| o Medd
LTG Yortrg. K24 R EM 4947 Kv| 1565 p5| 11632
LTG Doris SE26 AR |EM 3 4425 KA 810 LS 125 48| TError

SEZEBR  EM = 5021 KA 811 ps| 12584 =
PG Abetnd A D s qLe arre HEE R EM = 14481 A 3425 ms| 120192 —
Reﬁle':}’e = K16 P EN = 473 Kv| 3214 p5 1948 ~|
Schleife = Datei MaschineiDesy ?) Optionen Hilfe dea e Q12 Kyl 1968 por 11048 | 41 D]
VK12 EM 1148 Kv| 1729 ps[ 11732 ES——
Desy 2 Frequenzkorrektur und Synchronisation
Frequenz: Delay Modul
PETRA e- = Crats 16 SubAdd 144  Hanal 2
Frequenz: 499.666.502 e
DORIS e+

Hz -
Init | puse

File 1 || | P | | ”l | | ’| II 1200 Fri Aug 24 15:46:06 CEST 2007
Teststrahl 80 mS =
: FM: AUS
MstxpDuvalz [24.08.07 15:49:27 | BN |[ Aus =
Synchronisation: f\
Desy 2 Synchron: _ [ EN_ || aus 120
Desy 2 Referenz: | Petra || Doris |[ Petra . \
Synchro Trigger: \
Anwahl Betrieh: | e- | | e+ -
Phasenschieber Bedienung: / \y
Anwahl Betrieh: — | Doris || Petra o e
[} 1000 2000 3000 4000 5000 6000
Injektionzphase m 2
| pr ” 4 ” = || o |Grad | & ” X |IE L [v] Reference Pulse _ Pulse
) ;|| Sollwert 4596 KV 0| 4596 KV  Delay 4.628 pS Lou| 4628 pS
U U e e e e e - ':bl T ] =
0 50 100 150 200 250 300 350
[Mstxppuvaiz | 24.08.07 15:47:32 [Operations Mode [Betrieb] [Serveranwahl [Default] [(4ein| 200100 200 300 400 500jpoo 180 3 430 040 s00)

[MsdpDuualZ [ 24.08.07 15:46:06 [Operations Mode [Betrieb] ESeruernnwahl [Default] [[En(einelninatei [
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Configuring GUI Clients
(simple clients)

m JoiMint + TINE

m CSS + TINE

m DOOCS DDD + TINE

m ACOP Family of beans + TINE *

*More later ....



TINE command-line tools

tservers (queries the ENS for registered servers)
tdevlist (queries a server for its devices)

tproplist (queries a server for its properties)

tinfo (queries a server for property information)
tget (synchronous read-only call to server)

tsend (synchronous write/read call to server)
tmonitor (asynchronous read-only poll to server)
thistory (queries the archive server)

With ‘tget’ in tcl scripts
PLEASE use a tineRepeater !

e C:AWINDOWSisystem 32\cmd.exe
H:“>tget
Synchronous call: gets the specified TIME device server property
Usage = tget {device name> <{property’> [{size> {format>]
e.g. tget sHERA-HEPELM-WL1B5K1 AUELOSS
or tget sHERA-HEPELM-WL1B5K1 AUELOSS 388 float

Use gquotes """ around device names with spaces
e.g. tget “"/HERA-HEPBFH-WUL197 ME™ ORBIT.X

If you regularly call ‘tget’ inside a script.
please make use of a "trepeater’ daemon?

See also: ‘tmonitor’, ‘tsend’ for sending and receiving data

H:“>tget /HERA/HEPIDC/GEARA I
—0.8893844




TINE Web Applications

TINE Client Servlet

PHP Interface
(Daresbury)

Web2C (Web-based
controls client)
1 Thin Ajax Client

A http:/iwebmex. desy.

file Edt Wiew Favorites

@um- O RNEAG S
Address | @] http:ffwebmex, desy, de:B080/serviet

Yr-e2[ 0

Tools  Help

DC Cwrrent = 131.64815, mA at
DC Lifetune =15.339431, hr at
Doris Beam Energy = 4.4423137
DORIS Declared State = Sync R
DORIS TV Text = SYNCHROT

BLme Beam X =0.0.0.0,0.0.0.0,
0.22049217,0.6408691,4.205322
0.034179684.0.013427733.0.252

BLme Beam Y = 0.09643554,-0.
0.053710934.0.002441406,0.019
0.002441406.-0.010986327.0.01'
0.001220703,0.001220703,0.017

BLme Momtor X = -0.63354486.
2.8991697,2.5390623,0.0,0.0,0.C
1.0351561.6.2182612.2.8942869

BLme Momtor Y = 3.4020004.,1.
4.06372.0.6384277.1.4184569.-C
0.5273437,-1.4855956,-1.90429¢
1.2341307,0.23071288.0.0,3.002

&] pone

BOBO/serviet/WebRe peater?setname:

rosoft Internet Explorer

0o
15:16.00 15:16:30 15:17.00

Date

15:17:30

ITESTILxSineGen/SineGen0/Sine(0)
STESTILxSineGeniSineGen1/Sine(0)

T hia S n ke e s E RS A
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TINE Video

(Multicasting + Scheduling)

%) DESY-2/PITZ Schinm & Video: One-Stop-Shopping!

5 M byte VI d e 0 Printing Options  Beam Steering Infa | Reference Files | Particle Type  ©ld Pragram |
.

1:46:03

Frames @ 10 Hz e B e | OGS ESTES iR
lticast (100 Mb |
multicast ( e e e

ethernet). (also runs ot e

fine @ 20 Hz)

Ref:
U Ses th e X: Vid+Tig ¥ Cursors | :gru'ecliuns

Vo

[T ROl _ W iSubhactBad
L Current Staus: |PosfFi|3273 —|

C M_N ETWO R K Beam Steering Knobs at Screen SML_114
switch BT w8l

__________________________________________________

Server calls the S T T N
Scheduler when a e @ ffffffffff L
new frame is I B B
grabbed => as real- k3 Tos Conment I
2 ) Rof Fle

time as It gets !!!

(beat that EPICS or

TANGO!)



TINE @ KEK

FEC Remote Control

PF Beam Lines:

Beam
parameters
multicasted to
70 beam lines

Archive
Services

T 0
RNGREADER RNGREADER H UK
- Host Camputer ~Resporsible [MAC: 001
fineD1
 Hapsan e
- EP Madules fLate
o Fing

ArccessZRngServer

Activity | Contracts | Clients |_Alams | Leg

Fer Options

Davice Server Options

~ Admiristration Panel

Avwailable contexts:

DEFALLT -

Fegistered Fecs :

Fiegistered Device
Servers for FEC MARCH :

~ Fec Infarmation Pang

TINE Netmes Data Server
05 UNIK

Fiespansible : P.Duval
Location : Bldg 30 Fim 502
subsystem - MEX.

IF Adchess 13087.177.215
Hast - tineil1

=USERNAME==[ADDRESS]==NUM CONTRACTS=
MARCH [ 130. 87, 177. 219] 1 contracts
MNETW/ORK [ 238, 1.1. 1] & contracts
DUVAL [ 130, 87. 178, 229] 4 contracts

- Selected Failh
‘ PFRING - Fing Al

3e-07
~Selected
W RF ¥ Vacuum R Maanets ) g0 7
¥ Tunes/FB ¥ Inieclion ¥ Expeime
¥ Services % Netmex % Subsyster| 2607
¥ Archive Test:
Liie Be-07
~08 Color Code
DOS UNBE Wiwiorks WMS WinlB'w/in32
1e-07

Instant Client

- Device Context Device

[PFRING ] |fAL

i

[~ Show Stack Praperties

16 18 20

22
Days

Device Server Device Name

De

ice Property

selected Trace

RNGREADER =l idevice,n

=

BEAMCUR

Data Size | Datalvpe |
El—l DOUBLE  ~

/PFRING/RNGREADER /device_0 BEAMCUR @ Feb 21 02:41:04.276

¢ 0) 435 528

Dffset

| FoSeale | Autos

efault Scale

i- Draw Mode

Text dun ~ | |

™ History

_I Februar 2007 _'J

- A I

9 30 31 AEZEEIEE
[~ LogScaled 6 7 8 9 1011
| 2 13 14 15 16 17 18

—| Cursor Position :
PISET | e

Fri Feb D2 05:40:24.960 CET 2007 UTC: 1170391224

BEAMPAY  2.10E-08mA

Beam Current

Display Window

Main v [ Comelations

I~ Text [~ All Data Scaled:
il Min:Max = 0:10f

ve Data

N &P LI Y

ENS Admini. .,




Connectivity to other systems

m Already embedded in DOOCS
m Epics2Tine runs on any EPICS ioc

m Connect to STARS/COACK via STARS
bridge (Japan)

m Tango2Tine (July 2007)
m Anything else needs a gateway




DOOCS and TINE

Always a “special” relationship between the two.
Same (mostly) set of data types.
Same (basically) naming hierarchy.
Large set of commonly supported features
local histories
Meta properties
Wildcard calls
Differences in APIs (not a big deal: use the one you like!)
Differences in data transfer philosophy (under discussion).
Efforts to merge are well underway!
Imagine:
Download anything from doocs.desy.de; Install it and use it.
Download anything from tine.desy.de; Install it and use it
And it all fits together seemlessly (no tweaking)!

We’'re not there yet!



TINE @ DESY




" S
HERA

Large machine!

6.3 Km Proton-electron
storage ring, collider

m EXxperiments at ZEUS, H1,
Hermes

®m superconducting proton
ring, RF cavities => QPS

> 100000 control points
Crygenics control system
Principal devices :

Device Type Nr. of Units
Magnet PSCs 2000
RF Systems 230
Vacuum 3000
BPMs 800
Other beam measurement 2000
instrumentation

Quench Protection System 2000
Other diagnostic 1000
instrumentation

Air conditioning, water 500

cooling




HERA FECS:

ing View Tools

ABSCALC. 7 HEMARCH HESTATESRY MHF_TEST Front End 0s Address
ADDA HEMARCH: HETEUNCH WP LALITAS | Hevachs WIN2 131.168.118.73
S ut own on CVTLPOL HEMON.5 HETCOOLS MPYLALLITASZ : - :
JCiAGHIST 4 HEMON.6 HETIME 5 MPYLHLUTASE Host Computer Responsible Location
JlCiAGHIST 4100 HEMON.7 HETMOMN.5 MPYLALUTAS S ACCNTHEWACH. e sy.ie V. Gerhardt Bldy 30 Rm 103
J une 30 2007 lELFRaTATESRY HEMON. 3 HETMON 6 MPYLXLUTASS Do Descrint
y |ETserver HEMON 8 HETHON 7 05715 evice servers EECTRLCY Ping
|ETsererrPT HEMEG.10 HETMON.& PHFITRC2 HEVACN Getterpumpenumpen
MFE--HET HEMEG 11 HETRCRFFE 1 QUADERY HEVACN_SV Control
J[FEBLINLE HEMEG.5 HETRCRFH RELIEFHF HEVACN_VD Restart
. Bt R | Nmvaci v
|HEERU S HEOREFELO HETRCRFELC. 1T WAEASTT NTHEVACN_Sv
liHEERU B HEFEFM HETRGRFWL | VANORDD HTHEVACN
. |HECASSRY HEPBUNCH HETRCRFWR. 1 WARORD
~ 160 DeVICe JHECOOLS HEPGMFL HETSFH VASUEDD
JHECOOLE HEPHAK(.S HETSFO WASIUEDT
| (EE HEFHFTRC HETSFPEEAM WARWESTO
S . JHECOoLE HEFIDC.1 HETSFS AARWESTT
e rve rS y | [ EE] HEFKOLLI HETSFi1 VWEST2
JHECIALOG HEFMARCH HEVAGH.10 ZEUSHISTORY
JHEEBLM HEFQPSH1 HEVAGH.11 ZMEA-NORD
. | HEEBUNCH HEPQPSZELS HEVAGH.G ZSPECTR.O
M O t |REERFFE HEPTRANSF HEVACH.7 hws-he-p
a.ny pe ra I n g JHEEIDC 1 HEPTRAMNSF-0  [HEVACE.10 hws-he-e
JHEEKDLLLS HEFVACFRONY HEVACS.11 Imbiarch
' | HEEMHFS HEQPSPRORY HEVACS.6 Imbarchiv
Syste m S ! JIHEEFTICI HERASZ HEVACS.9 Imbsr
| HEETRANF-vitwy HERAZ08 HEVAKHIST.4 mstarbeart
| HEETRANSF HEREFURE.0 HEVAKHIST.4.100 mstorbear-2
JHEEVENT HEREFURE.1 HEWIRE.S mstorbeara
|lFEFECETATSRY HESEKLS HEXFEREFF mstorhcora-5 [ Activity | Contracts | Clients | Alarms | LogFile | Stats |
| HEGLOBALERY HESEKLE HE_ECRE_STAE mstarbeara-2 Available Log Files L og File Depth
| HEGLOBALSRYZ HESEKL? HE_FORE_STAE rstarhl .
| HERISTORY HESRDETM.4 HPCHROM mgtorh1-4 [rec.1og [*] [+100 |Lines | _Refresh
| HEHISTORY.RFT HESRDETS.4 HPTUME pvaksvr! 13
|IHEHIT 5 HESRLUMIN.O ILMAG.S pvaksvrl. 244 3:25:27.466 COT[HEVACH.10] global synchronization offset:-1.37107 sec -
|IHEIDCSR 1 HESRLUMIS.O MEH-ZEUS4 pvaksvrl. 53 106.08.07 23:25:34.506 COT[HEVACH.7] largest correction : 4.568681 sec (nr. corrections 23)
|| HENAG HESROST.0 MEX-HERMES 108.09.07 23:25:34.506 COT[HEVACN.11] largest correction : 455881 sec_(nr. corrections 23)
|IHEMAGHIST.0 HESRWEST.0 WMHFHISTORY 18.08.07 23:25:27 466 COT[HEVACH.1] global synchronization offset: -1.37107 sec

Device context

Selected Subsystems

M
SER

HERA

0S Color Code

RF
HIST

Active: 88 of 161 (13:59:04)

TUNE
MAG

LI TEST

Dos Unix VxWorks VMS Win16 Win32 Java

DIAG
MEX
VAC
[¥] CRYO

FEC Importance

ALL

([18.09.07 23:25:34 646 COTHEVACK.1] largest correction : 413158 sec (nr. corrections 21}

|[18.08.07 23:25:34.656 CDT[HEVACN.10] largest correction : 456365 sec_(nr. corrections 19)

:([19.08.07 06:37:10.148 COTIHEVACH.B] glahal synchronization offset: -1.26262 sec

19.089.07 D6 0.198 CDTHEVACM.6] largest correction : 7.79293 sec (nr. corrections 41)

20.08.07 D6:08:31.314 CDTHEVACM.6] glokal synchronization offset : -2.25703 sec

20.08.07 D6:08:31.625 CDTHEVACH.B] largest correction : 1.93445 sec (nr. corrections 2y

20.08.07 D6:08:35.315 CDTHEVACM.F] glohal synchronization offset : -1.02061 sec

20.089.07 D6:08:35.395 CDTHEVACM.F] largest correction : 7.08 sec (nr. corrections 100

20.09.07 06:08:35.315 COTHEVACH.11] global svnchronization offset: -1, 00061 sec

20.09.07 06:08:35 445 COTHEVACK.11] largest correction : 7.08 sec {nr. corrections 10)

20.09.07 21:45:36.065 CDTHEVACH.7] nlohal synchronization offset:-1.18025 sec

20.09.07 21:45:36.325 CDTHEVACK.7] largest correction : 368681 sec (nr. corrections 17)

20.09.07 21:45:32 065 COTHEVACK.B] olohal synchronization offset ; -3.60867 sec

20.09.07 21:45:33 897 CDTHEVACK.E] largest correction : 8.2438 sec inr. correclions 38)

-[|20.08.07 21:55:36.065 CDT[HEVACN.11] global synchronization offset :-1.18025 sec

5200907 21:65-36 385 COT[HEVACH 11] largest correction - 3 BBAA1 sec (nr.corections 17)

+(20.09.07 21:65:36 065 COT[HEVACH 1] global synchronization affset - -1 18026 sec

4

0non? 91 B OGS COTIUEVAC KL 0] alohal cwnchronization affeat -4 100




HERA Console Applications

| e—| - a—
Set Program Access and Defaults

windows Catalog
Windows Update

Daris Contrals

Petra Contrals
MetInstall Programs
Desy Controls
Flash Cortrols

Pitz Controls

Service Controls

Programs
Documents
Settings

Search

Help and Support
Run...

@
)
w
@
M
@
@
@
@
@
@
]
&
Jo)
9
a
@

Shut Down...

Alarms + Guench Prokection
Bearn Durnps

Eumps - E

Bumps - P

Diagnostics - E

Diagno

Experiments

Injection

Machine Physics

Maqgnet Contral + Ramping
Magnet Diagnostics
Magnet Services

MEE Operation

RF

Syskern Diagnostics
System Tools

Tunes 4 Feadback

Tirming

Walgaum

bt BPMs + Orbit Correction

-

e

BEGoROREE

O &

Bunch Currents

MFL Longitudinal Bunch Profile {Lopez) Maonitor
DZ Current

Fast Langitudinal Diagnastics
Loss Monitors

Orhbit Fit

Pr ‘\Weq Inkensity Monitors
Pr Weg Schirme

Residual Gas Monitar
Synchrotron Light: Yideo
Timing Delay Modules (BPMs)
‘Wire Scanner

‘Wire Scanner (Pressluft)
BPM I2C Yaltages

- 3 TIME APT: TIME ...

< 200 Console
Applications available

~ 20 Console Applications
needed for Normal
Operation

Console Applications
generally “Rich Clients”




"
TINE Release 4.0.0 Highlights

m Everything should work as before (whew!)

Backwards and forwards compatible to
Release 3.xx

m Bigger, Better, Faster, Stronger ....
m Lots of refactoring, optimizing, ...
m Uh .... So, what’s new ?



"
TINE Release 4.0.0 Highlights

m Allowed Name lengths greatly increased!
Registered Device Names, Properties -> 64 chars
= Device Name String up to 1025 chars

m e.g. “M1Adc.rstTrg,M3Adc.rstTrg,M5Adc.rstTrg,...”
Structure,Bitfield Tags up to 16 chars

m Case Insensitivity

e.g. No difference between “TEST” and “Test”
e.g. No difference between “NR 64 MO” and “nr 64 mo”
e.g. No difference between “RESET” and “reset”



" J
TINE Release 4.0.0 Highlights

m Server Configuration

APl Configuration as before
m RegisterFecIinformation(), RegisterProperty(), etc.

.csv Configuration as before

s FEC _HOME -> fecid.csv
Subdirectories for Equipment Modules
= exports.csv, history.csv, alarms.csv, devices.csv

xXml Configuration !!
= Single xml file : fec.xml



- <COMPUTER=
- - «FECx

- <EQM=

<7tuml version="1.0" encoding="UTF-8" 7=

<MAME=MSTXPDUYALDI.23</MNAME=
<PORT_OFFSET=23«/PORT_OFFSET>

=MNAME=BPMEQM</MAME =
<SERYER=DoBeam</SERYER>
ZCONTEET=DORIS</CONTERT =
<SUBSYSTEM=DIAG=/SUBSYSTEM>
<DEWICE_SPACE=42</0EVICE_SPACE=
<DEWICE>
ZMAME=MNR 3 MO/ NAME >
=/DEYICE=
<DEWICE=
ZHNAME=MNR B MO/ NAME>
=/DEVICE>
<DEYICE=
ZMNAME=MR 7 MO/ NAME>
< /DEVICE=
<PROPERTY =
<ID=1=/10=
ZMNAME=Orbit ¥ < /MANME =
<DESCRIPTION=[-10:10 mm]Horizontal Orbit</DESCRIPTION=
<SIZE_OUT=>42</SIZE_OUT>
<DTYPE_OUT=float . CHANNEL</DTY¥PE_QUT=
< ACCESS>READ</ACCESS>
<REDIRECTION /=
=/PROPERTY >

- =PROPEETY =

<I0=2</10=
<MNAME=0rhitY < /NAME=
ZDESCRIPTICON=[-10:10 mm]¥ertical Orbit=/DESCRIPTION>
<SIZE_OUT=42</SIZE_OUT >
<DTYPE_OUT=float .CHANNEL=/DTYPE_OUT =
<ACCESS>READ=/ACCESS>
ZREDIRECTION /=
</PROPERTY =

< AFOM =




" J
TINE Release 4.0.0 Highlights

m New Data Formats

CF_XML
m Sent as a text string

CF_VIDEO
m Video header + frame

CF_BITFIELDS, CF_BITFIELD16, CF_BITFIELD32,
CF_BITFIELD64
m Data type: DBITFIELD
bitfield segments from 1 bit to full range have names
m Bitfield Reqistry
e.g. addFieldToBitField(“thisfec”,”StsBits”,0xf0, "field3");
Property “Status” registered with format CF_BITFIELD16
“Status.field3” gives 2" Nibble of the Status Word!



"
TINE Release 4.0.0 Highlights

m Expanded Data Object (DTYPE)

dArrayLength (as before)

dFormat (as before)

dTimeStamp (as before)

dTag (as before, but now longer)
dStamp (a user supplied integer tag)

sysStamp (a systematic integer tag : e.g. cycle
number, run number)

xferReason :

a CX_NULL, CX_RESPONSE, CX_STALE, CX HEARTBEAT,
CX_EVENT, CX_TIMER, efc.



" J
TINE Release 4.0.0 Highlights

m Expanded Alarm Message Structure
timestamp (secs + usecs)
starttime (secs + usecs)
code (as before)
status (as before)
data (64 bytes! — was 6)



"
TINE Release 4.0.0 Highlights

m Dynamic Client-side Name Caching

Name resolution:
m First ask the configured ENSes
= Then consult the dynamic Name cache
= Then consult the static Name cache (if present)

Once a Client has acquired an Address the local
dynamic cache is updated!

Upon ENS failure, the last known address is probably
as good as anything else!



"
TINE Release 4.0.0 Highlights

m Revised Multicast Address Scheme (Kars Ohrenberg)
Globals multicast (Producers)
Publisher multicast
Services multicast

m Classic (old) way:
Each has a single multicast group

m Standard (new) way:
Each server on the control net has its own multicast group!
No more ‘N-Producer’ problem!

Services multicast still uses a single systematically known
multicast group.



TINE Release 4.0.0 Highlights

m Local history system to use “worst-case” non-
fragmented files

m Time Synchronization to 100 msec.
Requires client-side daemon

m Forced transfer efficiency of multi-channel

arrays,

m Adjusta
remote

nitfields, user-defined structures.
nle Local History, Alarm settings from

ocation.



TINE Installation Issues

<3 TINE API: TINE API for Console Applications - Microsoft Internet Explorer

Eile Edit ‘Yiew Favorites Tools Help ,’
. . Qe - Q- d @ _;‘, /"\l Search :1\“/ Favortes {£4) - & - L) 3B
. h tt D . //t I n e . d e Sv . d e adess | ] hetpsfadeb. desy. dejmstitine! v Beo ks »
~
. - | Features | Central Services | esv-Files | Types | Transfer | Access | APL-C' | AFT-VB/ActiveX | APT-Java | Examples |
Visit the download
Section and Chose TINE (Three-fold Integrated Networking Environment)
Note: Bemetaber: This s Not Epics!
yo u r p | atfo rm But you can run EFICS iocs on TINE using Epics2Tine
- TINE is embedded in DOOCS, so you can alse run DOOCS clients and servers using TINE.
TINE can alse be used in a STARS system and wia a STARS-bnidge in a COACK system.
Use Setup tOOIS But you might want to go native
. ‘Gerxeml L4P[s |Se.rv:'ces |Exumples & Tutorials ‘Rec.ipes
ava”able. Bind's Eve View lcapr |Adcarsn Syseem |Getting Starzed pos
(Overview |Visual Basic APT |Archive System |FINE Server Wizard — |[UNEX
I n Stal | ati O n ta ke S a ‘Fea.m:es |Ja.va, APT |Pas.t Martem Sysiem |Carxsa£e Server {C) ‘Vx Warks
Configuraiion |fava API {ACOP) |State Server |Console Client (Cy 148
f ew m I nu t es \Data Types |Buffered APT |Diatog Server [GUI Server (VE) Winle
Tramsfer Modes |LabView APT | Verme Server |GUI Client (VE) Win32
D O n ’t eX p e Ct tO O }Access Flags }A{a&l.ab APT ‘Remote Services !Corxsole Client {fave) ?‘A‘L EW
. }AM Types ‘ Network Globals ‘G UF Client (Fave) %‘%
| e
m .a.n y m I raC e S (yo u Time Starmps ‘ Time Synchronization !Conso}fe Server (Java) ?TMI:TM
m I g ht h ave to re ad ‘Naming Canveniions | |Sec:un'Q |Tmuble Shoating ‘CD[ Tuiarial
\Data Flow Tips [ | Nermex [ \
the README.txt) | | Commdline | |
N
TINE is fully supported by ACOP, Abeans, Joifint, and will be supported by Control System Studio
Tou may want to have a look at the release note for versions 3.20, 2.30 or 3.31 ot take a quick look at a Bird's Eve View of TINE.
Dovmload TINE Downlead page ~
&1 % Localintranet



http://tine.desy.de/

" A
TINE Installation Issues

m Installation from the http://tine.desy.de is actually for a TINE Site Administer.

Individual Installs at a Site should come from the Site; i.e. after
s ENS location is established
m deployment policies have been decided
m etc.

m Install packages provide
Libraries, source code
core applications.
core servers.
m ENS
Archive
Alarm
Event
etc.
examples
tools
m  Command line
s LabView (where applicable)
s MatLab (where applicable)



" A
TINE Installation Issues

m Site Deployment policies
What is centrally supported at a site?
e.g. Labview 7.1 vs. Labview 8.2, etc.
e.g. Java 1.5 vs. Java 1.6
Flavors of Linux, Unix (different libc, default shells, etc.)

Flavors of Windows

(3 cheers for Microsoft! Win32 API works from win95 to winXp with all
service packs thrown in)

VxWorks builds
with/without floating point
with/without multicast support
etc.

m And soon ...



Where to get TINE?

m http://tine.desy.de
Release 3.31.23

Release 4.0.0 (next week)
m All platforms except java (in ~ 1 month)



http://tine.desy.de/
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