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I. Introduction 

done on a number of e s s e n t i a l  top ics  of t he  new AGS controls.  The following 
top ic s  have been covered : Operational Aspects , 1 Power supplies and RF , 2 
I n ~ t r u m e n t a t i o n , ~  ~4 Timing,5 System Architecture , Data Base,6--8 Function 
generators. Though appearing on a previous l i s t 9  Vacuum and motor d r i v e  
have not been discussed. 

references) except f o r  Function generator, which was merely touched upon, 
and f o r  System Archi tec ture  where information is  t o  be found i n  documents 
concerning Data Base and Device con t ro l l e r s .  

A number of in-depth discussions have been held and more thinking work 

Most discussions w e r e  based on wr i t t en  documents ( s e e  l i s t  of 

11. Comments 
Mostresearch top ics  as recommended by the  preliminary study9 have 

progressed s ign i f i can t ly .  I n  p a r t i c u l a r  OAS has produced a s i g n i f i c a n t  
input f o r  the design of the  HITL-part of t he  AGS con t ro l s  which does not 
requi re  pulse-to-pulse modulation (PPM), and hence f o r t h  t h a t  aspect has not 
been considered i n  d e t a i l .  

Progress has a l s o  been made towards Standardization of the in t e r f ace  
though, so f a r ,  s tandard iza t ion  of command protocols f o r  various categories 
of devices seems not qu i t e  ava i l ab le  yet. 

l ack  of an e x p l i c i t  design document, t he re  seems t o  be a good understanding 
of i t s  s t r u c t u r e  among the  various pa r t i c ipan t s  .6 

* V i s i t o r s  from CERN-PS-Division. CH-1211 Geneva 23-Switzerland 

Fina l ly ,  t h e  system a rch i t ec tu re  is coming i n t o  shape and desp i t e  t h e  
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1. ODerational A S D e C t S  

OAS has spec i f ied  the  user aspects i n  most areas of t he  cont ro l  system 
with a p a r t i c u l a r  emphasis on HITL. Aspects of d iagnos t ic  and maintenance, 
general system disp lay ,  timing and t r igge r  s e l ec t ion  s t i l l  remain t o  be 
covered before t h i s  t a sk  i s  completed. However, w e  f e e l  t h a t  a pre-study 
should be undertaken involving some key people from operation, machine 
physics and cont ro ls  t o  inves t iga t e  the  impact of PPM. Though the  cen t r a l  
s t r u c t u r e  has bu i l t - i n  provision f o r  PPM, t h e r e  may s t i l l  be some p i t f a l l s  
depending on how the  d i f f e r e n t  beams will be operated. 
t h a t  PPM w i l l  be mandatory f o r  t h e  Booster. 
l i k e l y  t o  be s t a r t e d  by October 1985, it would i n  our opinion be too la te  to  
w a i t  u n t i l  then t o  review t h e  cont ro ls  from t h e  PPM point of view. 

It i s  understood 
Since t h e  Booster pro jec t  i s  

2. Hardware Standardization 

a. Power Supplies and RF 
The power supply and radio frequency group have car r ied  out a systems 

approach. The border l i n e  between cont ro ls  and power supply o r  RF special- 
ists s t i l l  remains t o  be f u l l y  defined f o r  a l l  cases. I n  p a r t i c u l a r  the 
cont ro l  protocol f o r  power supplies has t o  be wr i t t en  down. Some con- 
s t r a i n t s  such as galvanic i s o l a t i o n  o r  physical length of the IEEE 488 bus 
have to  be taken i n t o  account i n  t h e  design of t he  hardware i n t e r f a c e  
modules. 

The implementation of the  HITL cont ro ls  w i l l  not benef i t  from the 
proposed universa l  func t iona l  con t ro l l e r ;  however, t he  i n t e r f a c e  modules 
used f o r  t h i s  ea r ly  implementation should emulate the  power supply cont ro l  
protocol. 

The implementation of PID i s  aimed a t  solving a regula t ion  function 
s p e c i f i c  t o  a p a r t i c u l a r  device. Hence it should be under the  so l e  respon- 
s i b i l i t y  of t he  hardware s p e c i a l i s t  and should not be confused with a 
cont ro l  function. The incent ive  f o r  doing so i s  t h e  r e l i a b i l i t y  of t h e  low 
l e v e l  cont ro l  ( i . e .  device con t ro l l e r ,  s ince  the  device is  in te r faced  t o  the  
device con t ro l l e r ) .  
qua l i t y  of t h i s  control.  This s i t u a t i o n  becomes even more c r i t i ca l  as soon 
as PPM i s  introduced. 

The s t a b i l i t y  of t h e  beam e s s e n t i a l l y  depends on t h e  

b. Timing 

machines with the  s p e c i a l i s t s .  Some new concepts are proposed which are 
based on a s i n g l e  computer controlled generator d i s t r i b u t i n g  coded t i m e  
event over t h e  whole si te.  Hardware from other Laboratories can be used. 

The working group have car r ied  out an inves t iga t ion  on the  timing of the  
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The t i m e  r e so lu t ion  of t h i s  system is  i n  t h e  range of one microsecond 
which is  acceptable f o r  any event or ig ina t ing  from the  Gauss Clock o r  from 
some low frequency (about 1 kHz) real t i m e  clock. However, the  timing 
events linked t o  the  bunch s t r u c t u r e  of t he  beam have t o  be generated by 
dedicated computer controlled hardware dea l ing  with t h e  radiofrequency 
clock. T i m e  r e so lu t ion  as cr i t ical  as a few 10 nanoseconds i s  required 
which cannot be s a t i s f i e d  by t h e  cen t r a l  generator. 

Should the  need arise, the  PPM of timing w i l l  have to  be studied 
carefu l ly .  

Timing simulation and timing monitoring functions should be viewed with 
a systems approach. 

However ca re fu l  one may be i n  designing a new timing system, one w i l l  
never be able t o  guarantee t h a t  a11 timing events are delivered co r rec t ly ,  
hence devices should be i n t e r n a l l y  protected against  a l l  possible timing 
f a u l t s .  Each device should t r a c e  timing f a u l t s .  

C. Instrumentation 
The top ics  spec i f ied  i n  the  mission statement of the  study group has 

been reviewed and it was agreed t h a t  it should be completed as follows: 
- Speci f ica t ion  of the  use of instrumentation by the  operations crew, 

phys ic i s t s  and s p e c i a l i s t s  from the  various consoles (main console, 
l o c a l  terminal,  .....). It should be investigated whether there  i s  
any need f o r  shared access to  these  tnstruments by d i f f e r e n t  users  
(e.g. a t  d i f f e r e n t  i n s t a n t s  within the  same machine cycle).  

a f t e r ,  e.g., a power f a i l u r e  or  through a remote reset procedure. 
Thereset procedure needs a l so  de t a i l ed  d e f i n i t i o n  ( cf crash-panic 
button on main console). 
Study of a poss ib le  character generator f o r  remote l o c a l  d i sp lay ,  
i.e. near t h e  device proper. 
Study of t he  impact of PPM both on the  cont ro ls  aspect and the 
instrument hardware. 

- Defin i t ion  of t h e  i n i t i a l  state the  instrument should r e tu rn  t o  

- 

- 
Here again, t h e  r e s p o n s i b i l i t i e s  between cont ro ls  and instrumention 

s p e c i a l i s t  seems not very w e l l  defined (see higher).  

d. System Architecture (Figure 1) 
The system a rch i t ec tu re  hardware is  defined i n  d e t a i l  and so i s  the  

communication software. (Communications protocol between 
hos t / s ta t ion /device  cont ro l le r . )  

The func t iona l i t y  of the  low l e v e l  software, i.e., a t  the l e v e l  of 
device con t ro l l e r  and s t a t i o n  is defined. The concept of l o g i c a l  devices,  
t h e  bas ic  building block of the cont ro l  software, provides f l e x i b i l i t y  f o r  
later extension t o  PPM. 
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The func t iona l i t y  of t he  high l e v e l  module, i .e.,  i n  t he  host needs t o  
be studied fu r the r .  I n  general ,  i t  dea l s  with device spec i f i c  functions as 
conversion from physical u n i t s  i n t o  counts including l i m i t  checks: t h i s  
would be more e f f i c i e n t l y  performed i n  the  device con t ro l l e r .  This would 
enhance the  r e l i a b i l i t y  of t he  system s ince  e r r o r s  may appear during t h e  
transmission of "count values" between the host and the  device cont ro l le r .  
An addi t iona l  advantage is t h a t  da t a  i n  physical u n i t s  would be ava i lab le  t o  
the  device o r  cont ro ls  s p e c i a l i s t  working l o c a l l y  i n  stand-alone (i .e. ,  
independent of t h e  network). 
a l s o  be ava i l ab le  i n  physical u n i t s  (e.g., chapter on instrumentation). 

* 
Local d i sp lay  of device con t ro l l e r  d a t a  would 

e. Data Base (Figure 2) 
There seems t o  be general agreement t h a t  f o r  the purpose of on-line 

controls only a s imple 'da ta  base [Data Description F i l e  (DDF)] cons is t ing  of 
f l a t  f i l e s  may be s u f f i c i e n t .  For on-line con t ro l s ,  speed of access is  of 
prime importance. 

c h a r a c t e r i s t i c s ,  process archives) requi re  more f l e x i b i l i t y  as can be 
provided by commercially ava i l ab le  type d a t a  bases. So, i n  general ,  one 
agrees t h a t  a compound of simple d a t a  base, a DDF, and commercial one should 
be ab le  t o  cope with "all" problems. 

There are s t i l l  some discussions as t o  whether one could start from a 
simple homemade d a t a  base and la ter  add a commercial one from which t h e  
simple on-line d a t a  base could be generated. This s t r a t e g y  i s  a pragmatic 
one which copes with t h e  r a the r  t i g h t  HITL schedule. Moreover i t  ensures 
the  a v a i l a b i l i t y  of f a s t  access t o  d a t a  as required by most control 
appl ica t ions .  It w a s  suggested t o  inves t  some limited e f f o r t  i nves t iga t ing  
commercial d a t a  bases ava i l ab le  on the  si te t o  ensure ourselves t h a t  they 
can generate the  requested DDF. 

giving the  user requirements and spec i f i ca t ion  f o r  such d a t a  bases. 

Other appl ica t ions  of a more clerical type (e.g., magnet 

For the  sake of completeness, a formal document should be produced 

111. Suggestions and Next Steps 
1. W e  restate our concern about PPM and would therefore  encourage a 

prestudy involving OASG, cont ro ls  and hardware s p e c i a l i s t s  on t h i s  
matter. OASG should c l e a r l y  state how they envisage operating the 
various beams. Hardware s p e c i a l i s t s ,  i n  p a r t i c u l a r  t he  magnet and 
power supply s p e c i a l i s t s ,  have to  take i n t o  account t h a t  t h e i r  devices 
w i l l  be pulsed not only because of PPM, but a l so  because of beam 
physics aspects. CO s p e c i a l i s t s  could cross check whether they can 
cope with these  operating conditions. An ea r ly  study could avoid 
poss ib le  p i t f a l l s  which would be f a r  more expensive t o  f i x  later. 

I n  addi t ion ,  one should study how t o  r e tu rn  t h e  machine i n t o  proper 
operating conditions a f t e r  power f a i l u r e .  This raises the problem of 
safeguarding set points and commands. 
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3. 

4. 

5. 

1. 
2. 

3. 
4. 

5.  

6. 

7 .  

8. 
9. 

A t  t h i s  s t age  of t h e  design process of t h e  con t ro l s  p ro jec t  one should 
start a number of subprojects :  - Appl ica t ion  sof tware layout  ( i n  p a r t i c u l a r ,  HOST) 

- Data base 
- A l a r m s  

These sub jec t s  are s u f f i c i e n t l y  important t o  be under the  f u l l  t i m e  
r e s p o n s i b i l i t y  of one person each. 

The s tandard iza t ion  e f f o r t  should be pursued including t h e  vacuum and 
motordrive. 

A l a r g e  number of papers have been w r i t t e n  so f a r  on OAS, s tandards ,  
a r c h i t e c t u r e ,  d a t a  bases ,  etc. W e  would suggest a general  syn thes i s  
document covering a l l  requirements,  cons t r a in t s  and spec i f i ca t ions .  
This document could inc lude  paper models of t h e  var ious l o g i c a l  
e n t i t i e s  of t h e  con t ro l  system: a r c h i t e c t u r e ,  app l i ca t ion  sof tware 
l ayou t ,  d a t a  base,  alarm, etc. 

Each model would descr ibe  t h e  f u n c t i o n a l i t y  of t h e  var ious modules, 
t h e i r  d a t a  s t r u c t u r e ,  d a t a  flow, i n t e r f a c e s ,  .....; hence reaching 
general  understanding of a l l  p a r t i e s  involved i n  t h e  p r o j e c t ,  inc luding  
p o t e n t i a l  subcontractor  (e.g., f o r  commercial d a t a  bases).  

Control systems involve cont r ibu t ions  of many people belonging t o  
d i f f e r e n t  adminis t ra t ive  groups. It is  the re fo re  of paramount 
importance t o  have c l e a r l y  defined r e s p o n s i b i l i t i e s .  
r e s p o n s i b i l i t i e s  as seems t o  be the  case i n  the  device c o n t r o l l e r ,  an 
i t e m  which needs t o  be most r e l i a b l e ,  can only lead t o  reduced 
performance, r e l i a b l i t y ,  and demotivation of t he  implementers. W e  
would the re fo re  suggest t h a t  t h e  CO keeps t h e  e n t i r e  r e s p o n s i b i l i t y  i n  
t h e  device  c o n t r o l l e r .  
device s p e c i f i c  a lgori thms (e.g., PID loops)  they should be implemented 
wi th in  the  device  i t s e l f .  

Mixing 

I f  device s p e c i a l i s t s  have t o  develop any 

(Figure 3 . )  
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