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ISIS

ISIS

"1 Spallation The world leading pulsed
tgooci o Targetstation #2 neutron and muon source
South side muon beamlines Neutron Beamlines
— Extracted Proton Beamline Spallation
T Target Station #1

[ ' Neutron Beamlines
52 metres orth side muon beamlin

>

Muon transmission target

800MeV Machine Repetition rate: 50Hz (40+10)
Proton Typical current: 240 pA
Synchrotron
Muon Target: Graphite
70MeV H- LINAC (5% beam take)
Neutron Target: Tantalum

Target moderators: Methane and Hydrogen
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ISIS timing - primary signals

Magnet current S Permanent timing pulses
@ .
& MS:  Machine Start.
)
© 2.5uS pulse every 20mS at

OAp

Inject Ap:  Delta-p train.

Square wave - 5uS period

AvAp 1000Ap 2000Ap 3000Ap

3999Ap ‘ These primary signals are phase
s M . locked to the magnet current/field
S 20mS waveform. From these other
signals are derived...
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The ISIS Facility

A staggering variety of ancient (50 years max.) and modern
equipment with various interface requirements: RS232, RS485,
IEEE488, Ethernet, DC Analogue, TTL, BCD digital panel meter
outputs, Function generators requiring ISIS timing signals, GPIB
instruments, PLC systems, other proprietary embedded systems.

Over 10000 identifiable parameters which may require control or
monitoring (a smaller subset are generally accessed).

The control system interface electronics consists of about 500
modules in 50 crates of our original multiplex system (GPMPX),

30 installed installed STEbus embedded systems, 20 or so LabView
PXI systems, and our replacements for the STEbus systems based on
CompactPCl
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ISIS Controls - original

Classical late 70’s/80’s approach using minicomputers (GEC
4000 series) with CAMAC, driving our own multiplex system
(GPMPX).

Semi-compiled interpretive language (GRACES)

Data modules (equipment routines) based on CERN SPS model
CAMAC based man-machine interface on control desk

LAN between machines but no external access
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ISIS Controls - current

Ethernet linking control computers (OpenVMS and XP
workstations), terminals, programmable knobs, CAMAC,
STEbus and all new proprietary processor systems (PLC,
PXI/PCI etc)

Purchased project license for Vista control software with built
in graphics package, logging, trending, alarm handling as well
as user application programs in C, FORTRAN, BASIC and IDL.

Equipment handlers and readers written in-house
X-windows displays and programmable knob units on desk
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Vsystem licensed
nodes

4 OpenVMS nodes running control desk and accelerator
equipment, disk serving, backups etc. (HP DS/10)

-1 OpenVMS node dedicated to accelerator physics work (HP
DS/10)

2 OpenVMS nodes for development and non-critical user
access (HP DS/10)

2 OpenVMS Itanium systems to replace above (HP Integrity
RX2660)

2 XP nodes for development work + 6 XP Vaccess only licences
Most Vsystem products used/licensed EXCEPT Vscript
ALL OpenVMS nodes running Vsystem 4.3/0OpenVMS 8.3



.- : Science & Technolagy Facilities Council

ISIS run time
databases

- 98 Databases, >10000 channels (more to
comel!).

- Databases updated by mixture of
Vscans/homebuilt readers - XML used for
newer systems

Complex startup files define database
mapping and different restart modes

. “LOCAL” database with copies of common
data on all nodes to save on network
traffic/access servers
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> ISIS

Database

definition

File Edit Commands Options Print

SPLATES:FM102_HITRIP

HITRP PLATES:FIM102
SPLATES:FM102_LOTRIP

LOTRP PLATES:FIM102

SPLATES:FM102

label "TARGET CHANNEL §#2 INLET FLOW"
GEN_PARAIMS

GEN_FLOW 0.06
BLOCKCHAN 53
SADDRESS %X4400000
CARD_CHAN BE1
H_TRIP_LEVEL 190.0
L_TRIP_LEVEL 70.0

1w 90.0

uw 175.0

la 70.0

ua 190.0

SPLATES:FM103_HITRIP
HITRP PLATES:FIM103
Buffer: ISIS_TCRIT.ADB

| Write | Insert | Forward
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ISIS

Database viewer

S Db_view [_[o]x
Database Channel Options Helpl

Bl » 4
Add/Filter Next Previous

Refresh | Appls |

=RADMON Type: Real [But T4
v Name: [PLATES:FM102
<RDCOLL Main ] Alarms ] Limits ] Hardware W Conversion ] Misc ] Interest]
=RF2
=RFC
iggg Label: [TARGET CHANNEL #2 INLET FLOW Channel Index:  [157
2RKICK
ZRKTEST Units:  [lfmi Format: |F6.1 W Soft
2RMMPS
=RMMMON [_| Constant
“=RRF Array Size: |1 Timestamp: [Single j | Update Disable
ZRTIME
ZRVAC
2TCHILL External: Internal: Timestamp:
E’;_‘*:H'T [od [0g 23-SEP-2002 14:51:37.035
#r*plates®
FEPLATES:FM101
FEPLATES:FM101_HITRIP
FEPLATES:FM101 LOTRIP
REIPLATES:FM102
FEPLATES:FM102_HITRIP
FEPLATES:FM102_LOTRIP
FEPLATES:FM103
FEPLATES:FM103_HITRIP
FEPLATES:FM103_LOTRIP
FEPLATES:FM104
FEPLATES:FM104_HITRIP
FEPLATES:FM104_LOTRIP

FLML ATre. rhdane

= =

DECIMAL
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Simple API

%include "con_include:conlib.bas™
rs=read_chan("local::beam:synchrotron",x)
print using "ISIS Beam ###.# pA",x
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ISIS
Control windows

“21SIS Intensity plot
Injector BLMs

20 pulses

Ring BLMs

Last update 10-0c¢t—07 14:53

b

EFB1 BLMs

10-0et-07 14:53 Last update 10-0¢t-07 14:48

Average over

=
=

0.1 0.1 0.1
23123 123 123458678 = = — ; ; x
Tank 2 Tank3 Tank<4 HEDS St 3 zt 8 L4 £ 9 L2 e Bis el
Last Trip  10-Oect-07 14:53 10-0ct-07 14:53 BLgI micros Last Trip 09-Oct—07 10:38
Last Trip 02-Qct-07 8:45 R1BLM4 tatus
B Intensity Interlocks ——— Pster e -
eam Intensity Interlocks LastTin  08-Gob-07 042
s Conseq. | | o A — F =
TRIPS 3 Pulses 25 Pulse Av. Efficiencies Rep. rate 50.0 HZ |E:1I
HTS : 2.26E+13 PPP Injection 98.1 % 12 Trips Cccurred at: Lasted for:
R5IM-0mS: 221E+13 PPP - . R R
m * Trapping Accel. 89.9 9, Current trip 14 143 : 54 0 0 :21
R5IM-2.5mS: 201E+13 PPP 13 40 37 0 6 21
o 40 : . 6
R5IM-9.5mS: 2.01E+13 PPP Extract. 99.1 %
EIM1: 1.99E+13 PPP Beam at Injection(IHTS) Extracted beam (EIMS5) Todays Beam 8268 uA
oM ————————— - _
EIMS: 1e0e+13 pre [EBBENN| | ™ F———1—— ———
200
EIMB: 1.89E+13 PPP [QEEmEs=a 160 -
120 L
WARNINGS |30 Seconds| | 20 Minutes 80
40 1
Last Trip/Warn @ o i
T e UL = ) 6 7 8 8 10 11 13 14 15
u u Beam current over last 8 hours — 4-minute average/update HOUR OF DAY

Extracted Beam 158 uA

10-0CT-2007 14:53:49
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Control Windows

=Z211SI1IS Controls - Window ACTIVE

Injection Dipole Control 10-0OCT-2007 17:19:17
1.0E-04 nhjection Straight Vacuum 10_OCT_2007 17:19:17 S1 PRESSURES DO NOT BUN
INJEC TION DIPOLE
1 1.0E-07 IF ANY PRESSURE
IS GREATER THAN
2 1.6E-07 1.0E-06
_—
3 1.5E-07
_ - 4 1.5E-07
— — RAISE LOWER CURRENT
1.0E-038 Freeze | Control Panel| 1000 A 1000 A
Injection dipole—driving function RAISE LOWER 1 2200 A
i 500 A 500 A
12000 — [ ] Click left or above
Jo000 RAISE LOWER
8000 | 100 A 100 A Lirmit 13500
6000 [
4000 [— . k  _ 0=mS 2=h1S/4
2000 | RATE: MS/2" k= O _msz 3-msis.
L | L | L |
0 1000 2000 3000 imi
Delta P STARTdAP: 858 ( 4290 us) "::;ts
Driving function only — use AWS to monitor output . 820
Dipole ON O
OMN/OFF & Timi
External Interlocks Q cgntm;mmg BACK

Internal Interlocks Q
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Control windows

INJECTOR ANALOGUE WAVEFORM SELECTION (IAWS) SYSTEM

TANK 2 RF ANALOGUE
ANALOGUE SIGNAL CHANNEL

PRE-INJECTOR TANK 3 RF == EXTRACT VOLTAGE .
EXTRACT CURRENT
ION SOURCE TANK 4 RF ARC VOLTAGE .
PULSED ARC CURRENT
BUNCHER/DEBUNCHER SYSTEM 1 RF e .
GAS VALVE VOLTAGE
BEAM LOSS MONITOR L
TANKS 2 TO 4 DESIENE R .
BEAM LOSS MONITOR
SRR SYSTEM 3 RF .
BEAM TOROIDS SYSTEM 4 RF .

BACK
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A S

Z:Menu page- ACTIVE

OUTER SYNCHROTRON PPS LOGIC DISPLAY

Control windows

10-0OCT-2007 17:07:28

ns-2

05-3 05-5

0s5-4

05-6 05-7

O

O D D

24
EOE-1 EOB-2 BOE-3 BOE-4 EOE-5 BOE-& EOB-7 BOE -8 EOE-9 BOE-10 EOE-11 EOE-12 A
D D D O D D D D O D D o B
MORTH MORTH EFE-1 EFE-2 HALL 1 HALL 1 EFE-2 ESCAPE ESCAFE ESCAFE
TURMEL TURMEL sz sz ACCESS ACCESS  ALUMINIUM - SHIELD SERVICE TOWER 1 TOWER 2 TOWER 3 STRETCHER
A DOOR-1 DODR-2 DOOR-1 booR-2 DOOR DOOR DOOR FLUG DOOR UMUSED  TOF DOOR TOF DOOR TOF DOOR  ACCESS B
INMERS IMMER! HALL 2 HALL 2 HALL 2
OUTER OUTER EM FERS FERS RESET KE¥ RESET KEY
DOOR & DOOR B DOOR UNUSED COOR UNUSED DOOR UMUSED OFF o
»—D D O & O O O & O D
HALL 2
PBE\EPSA[‘)SGSDH SHEEHF‘SSQ@”DCBDBS + + OUTER SYMCH AREAS
AU¥000 UMUSED RESET EMABLE | | DOORS AND BOBS
1 POR A e e e
INMERS! INMEFR/? HaLL 2 HaLL 2 ESCAPE ESCAFE ESCAPE CaMCEL LOP 2
COUTER OUTER ER FEFR TOWER 1 TO'WER 2 TOWER 3 SEARCH
DOOR & DOOR B DOOR UMUSED DOOR UNUSED SEARCHED SEARCHED SEARCHED KEVSWITCH
— O O ] O O O D q & »C
HaLlL 2 HALL 2
INMER SYMCH HalL2  FERS DOOR PERS DOOR
AREAS EM DOOR  BYFASS BVF&SS OUTER S¥MCH AREAS
SEARCHED UMUSED EvFPASS Hz2000 Hz000 UMUSED SEARCH EMAELE
HALL 2 LOP 3
FERS DOOR
BYF&55
Alxoog  UNUSED
START SEARCH OUTER S¥MNC
KEWSWITCH
4 K PERSOMMEL e R
05-8 05-9 0s5-10 05-11 KEYS 05-12  AREAS SEARCHED
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Control windows

S Virend _ o] x
File Options Tools View Help |
& =) | L 2 P # (<]
Open Properties | Channel List Print Zoom In Zoom Out | Zoom Reset||  Refresh
Data Max: 50 50 50 200 35 35

Data Min: 25 25 25 -800 25 25
5—-JUN-2001 00:12:10.737 <<< 7 11:33:05.819 >3 12-JUN-2001 11:45:16.556
# Y source Color Value Time Units
1 RBT::DIPOLE_3:POS_2_TEMP — 347 10-JUN-2001 02:01:45.717
2 RBT::DIPOLE_2:POS_2_TEMP — 38 10-JUN-2001 02:01:45.717
3 RBT:DIPOLE_2:POS_3_TEMP —391 10-JUN-2001 02:01:45.717
4  LOCAL:BEAM:SYNCHROTRON —0 10-JUN-2001 02:01:45.717
5  PLA:R55:MAGNET_SUPPLY_TEMP —— 26.58 10-JUN-2001 02:01:45.717
6 PLA:R55:MAGNET_RETURN_TEMP —31.45 10-JUN-2001 02:01:45.717
L4 i

Archive CON_ROOT[DATA LOGGING]d2t_f_vlog.varc Major Line = 1.000 Week
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Programmable knob

Coarser - - Nudge up
Finer - - Nudge down
Enable | ofo VELR
Disconnect | CJfj Restore
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Vsystem conclusions

OpenVMS - but we have no evidence that different conclusions
would be reached on other operating systems.

Support has always been excellent

Since version 2.7, downtime caused by software has been 99%
in our own software and other third-party software, not in
Vsystem

Upgrading early versions (up to 2.7) could be problematic.
Recent upgrades (now stable at 4.3) have been happy
experiences.

Vista have hosted user-group meetings where user requests
can be channelled effectively into Vsystem development

Vsystem suits an organization that cannot afford the highest
levels of software expertise but which wants to do its own
system development.
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Vsystem conclusions

We felt it necessary to write our own front-end, user-friendly
channel access functions (“read_chan, write_chan”) but this is
not hard to do. Using Vscript would remove some of this
requirement.

For high-level imaging of data, Vsystem is not suitable but
should be used in conjunction with another package (IDL in
our case).

Vsystem fell out of favour in the accelerator world, due to
EPICS being developed for accelerator physics and control as

a collaborative venture between the participating laboratories.

Vsystem is now more successful in the commercial world,
where support rather than a chance to participate in software
development is more important



World Vsystem

- Power utilities
- Alumin[iJum & Steel forge & rolling facilities
. Cyclotron control, Synchrotron control

- Aviation engine testing (civil and US
military)

- Weapon test telemetry (US military)
- Industrial motor drives

.- Water management utilities

- Satellite broadcasting



Vsystem advantages

- Controls Group cheaper

- Smaller, less (expensive) expertise, no need for
“gurusﬂ

- Support and development from Vista
- Single source with tracking, not collaborative

. Cheaper overall
. QA accreditation/verification
. Source protected in escrow



Vsystem
disadvantages

- Not part of accelerator “family”
- Equipment doesn’t come with drivers
- Less accelerator-specific product

- Have to take what you get to a certain
extent but always access to code
through Vsystem API.



The Vsystem
“experience’

- We didn’t really have an experience
just a need and a solution

- "Experiences” are interesting,
challenging, fulfilling and can
be....expensive!
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