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TLS control system introduction
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Architecture – Standard Model
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Three Basic Components of the Standard Model:
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* Operator Interface
* Data Communication
* Front-end Computers (VME + Realtime 

operation system)



Control System Hardware Architecture of TLS
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Control System Software Structure
Real-Time
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Machine Modeling
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Data Acquisition Program

(PPC/LynxOS)
(G4 PPC/VxWorks)

Injector



Migrate to EPICS motivation

Network loadingNetwork loading.
Amount of signals.
F  TPS j t t i iFor TPS project training.
For old hardware upgrade.pg
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Original control system

Pros:
Simple udp broadcast.
Good software real time.Goo  softwar  r a  t m .

Cons: 
Amount of broadcast packets  Amount of broadcast packets. 
reduce network performance.
O l    ll l  i lOnly support to small scale signals.
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EPICS control system

Pros:
• Peer to peer TCP Protocol  reduces 

network loading.n twor  oa ng.
• Large scale signal.
Cons:Cons:
• Just reduce software real time 

f   li l  bi  i h performance a little bit with 
network interface, but is enough , g
to large scale control system.
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Migrate to EPICS motivation

Network loading.g
Amount of signals.
For TPS project trainingFor TPS project training.
For old hardware upgrade.
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Migrate to EPICS motivation
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Powerful, 
butbut 
isolated, 
lonelyy

Standalone!
No communication!!
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No communication!!
No cooperation!!



Open, Popular.
G d t ti
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Good team or group cooperation.
Good communication, same protocol.



EPIC  D i  d EPICS Devices and 
Applications in the TLSpp
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EPICS Devices in the TLS

VMEBergoz
ADC Ethernet

BPM
VMEBPM ADC Ethernet

Digital 
BPM(QDR VME)

EthernetI-TECH BPM(QDR,VME)I TECH 
DBPM

Digital BPM 
(Libera Ethernet(Libera

Brillance), 
EPICS

Ethernet
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EPICS



EPICS Devices in the TLS

Tranverse feedback 
iGpp

Longitudinal feedback
iGp12iGp12

Bunch-by-Bunch RF front-end
I-Tech bbfe

Digital camera systemg y
allied vision technologies (prosilica) 
camera+areadetectorm

10KHz BPM data service system
Vibrataion measurement system
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Vibrataion measurement system
Temperature measurement system



EPICS CA Applications (1)
BPM control 

panel

LabviewCA (LVCA*)
in the Redhat Linux 9, ,
ES 3.8, …,4.6,…,5.5 
platformp f
+shared memory

d d lBe Adapted in linux
labview 6.1, 7.1,
h ld b  d t d i  th  should be adapted in the 

labview 8.x
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*Alexander of SNS is also same naming for labview
access with EPICS, but access mech. is difference.



EPICS CA Applications (1) Cont.

Add:add EPICS record
D l: d l t  EPICS dDel: delete EPICS record

Epset:Execute EPICS 
t f ti
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set function



EPICS CA Applications (1) Cont.
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EPICS CA Applications (2)

Embedded EPICSNon-EPICS Device
iGp

Hybrid network

Bunch–by-bunch front-end
(L i di l f db k) iGp12(Longitudinal feedback) iGp12
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EPICS IOC



EPICS CA Applications (2) cont. 
•Telnet communication protocol
•Shared memory + EPICS IOC
F ti t l tf•For porting to any platform

BB
Te

prot

EPICBFE 
lnet 
tocol

S IO
C
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EPICS CA Applications (3) 
Bunch-by-Bunch 
feedback system 

t lcontrol page
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EPICS CA Applications (3) cont.
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EPICS CA Applications (4)

EPICS Oscilloscope 
applicationsapplications

ZTEC EPICS OscilloscopeZTEC EPICS Oscilloscope
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EPICS CA Applications (5)

EEPICS IOIO
C
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EPICS CA Applications (5) Cont.
BPM Sp t m BP  F  f Turn off ion pump
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EPICS CA Applications (6)
Firewire camera +DCAM 
protocol*

Gi bi hGigabit ethernet
camera 
+ D t t+areaDetector
module for EPICS

EDM: parameter controlEDM: parameter control
Matlab: image display(labCA)

27*Some firewire cameras don’t support DACM.



What is theTLS CS Next Step

Strategic for TLS maintenance

Maximize usage of the maintenance with limitation budget 
=> better performance

> t k d t f t h i d l t=> take advantage of new technique developments
=> Reduce manpower requirement
=> Share same hardware and software as TPS project as possible

Keep e isted s stem as possibleKeep existed system as possible
New development go to EPICS directly
Upgrade item go to EPICS directly after TPS
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What is theTLS CS Next Step – cont.

Projects on-going :

EPICS embedded cPCI multi-channels 24 bits ADC for: 
Booster synchrotron magnet current monitoring.y g g
Storage ring dipole/quadrupole/sextupole magnet current monitoring.

Problems need address:Problems need address:
GUI.
Archive functionality.
…

New EPICS system  is still need to service original y g
database in TLS before all system  upgrade.
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Summary

TLS control system is stable and reliable now.y
EPICS migrate must be going.
Keep one control system to reduce developing 
man powerman power.
TLS control system supports good exercise and 
training chance for EPICS in TPS.g
The large amount migration after TPS project in 
the TLS.
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Stand here,
Which top is top?

Stand here,
Top is still top
~

Begin:
TTop, 
there 

Thanks for some efforts 
from instrument and

Another control three layer:
In the beginning: Look at mountain is mountain
After some effort: Look at mountain isn’t mountain
Final: Look at mountain is still mountain

from instrument and 
control group colleagues.
For specially, 
kuotung,
peichen, 
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Final: Look at mountain is still mountainyungsen
youngko
……


