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First iten of business was a t a l k  by m i d  Lundy, giving an over- 
view of t h e  Biomedical Control System. 
his tory.  
developed a list of control functions, 
working on the hardware, and Sal ly  Shlaer worked on the  software. 

system. 
fur-shaped beams. 
of the system. 
cont ro l l ing  the  beam, t h e  following items were decided upon: 
(&.e., multitasking), PDF 11/45, CAMAC and MBD. 
MP Division decisions. 
Since RSX is  8 real core hog (underestimated), the system eventually 
grew t o  124K o f  core. 
period, 0.0. people at DuPont, Union Carbide, Berkeley (RSX-11D), etc.  

Holland uked Lundy if he would have done things d i f fe ren t ly ,  
knowing what he now knows. 
a b u t  the a l te rna t ives ,  but t ha t  he grossly underestimated the time f o r  
ge t t i ng  the hardware ready. 
quired f o r  the  softuare development. 

They didn’t  g e t  auch i n t e re s t  from other  pedple, except t ha t  Don 
Swenson urd Mort Kligewan discussed some problems with them, such as 
console layout, etc. 
the radiotherapy f i e l d ,  who were using computers; USC w a s  the  only 
thempy center doing much with computers, but t h e i r  set-up was ra ther  
8ppal l ing -- no hardware checks, e t c .  
(in Envirolrwnt), who was doing some s tudies  on er rors  i n  radiat ion 
therapy. They also w e n t  t o  Stanford, but they weren’t using computers 
except for t r r r tment  planning. As of 6 months ago, t h e i r  system s t i l l  
W u  not  operating with therapy machines. Their system is primarily 
8 re t -up/ver i f icat ion system. They v i s i t e d  Berkeley (alpha beam progrm). 
The Berkeley system didn‘t  i m r e r s  them. They also v i s i t ed  Mt. Sinai i n  
New York where they‘re t rying t o  get a PDP-11 system going for in te rac t ive  
tre8tment planning. They v i s i t e d  Chicago where there  is a PDP-11 system 
f o r  tre8tmcnt p l d n g  and monitoring pa t ien t  treatment set-up. 
general, t he re  i s n ’ t  much exci t ing going on i n  computer usage i n  radiat ion 
therapy m d  very l i t t l e  i n  mr l t i t r sk ing .  
system they saw was at Dartmouth, where they have voice feedback (voice 
synthesizers). 

He s t a r t ed  by discussing the 

Lundy w a s  t h e  second t o  start ,  
One 

Dick Wtson was first person working on t h e  system -- he 

. -  of the first  questions bas  whether it should be a computer-controlled -. The deciding fac tor  was t h e  decision t o  work u i t h  mono-energetic 
tundy and Shlaer a r e  responsible fo r  t h e  archi tecture  

The last two items were 

Since the computer w i l l  be doing tasks other than j u s t  
RSX-I1D 

RSX-1lC was used before R S X - l l D  was available.  

Many useful contacts were made during t h a t  

He responded tha t  he didn’t know enough 

Shlaer did not underestimate the time re- 

Lundy and Shlrer  went t o  v i s i t  other people i n  

Then they talked w i t h  Herring 

In 

Probably the most integrat td  

C O L i ;  P13i;l. 
HSFi’ 00 1 33477 00 1 



- 2 -  November 14, 1975 BCC 

Rdiobiology uses: 
radiobfologis t  with only minimal instruct ion.  
achieved t h a t  goal. 
people around, however. 

Lundy handed au t  information on "Bioaed Computer Uses." 
i f  "operational" means tha t  i t ' s  redone on RSX Version 6, checked out 
and running. Lundy s d d  no. 
put together ,  t he  software was wri t ten,  and it has been operated. 
doesn't mean t ha t  today it is  operational. 
made during t h e  shutdown tha t  should improve the system, especially i n  
the  Control & Monitoring of t he  Beam Line (Item 1). 

Item 2 is Beam Line Modeling for  Tuning Studies. 
TRACE, a f i r s t -order  TRANSPORT type program fo r  the PDP-11. 
second-order momentum dispersion. 
Kittell sa id  he didn' t  know i f  it was avai lable ,  but i f  sources were 
avai lable ,  he could get it going. 
e i t h e r  FORTRAN or MACRO, can eas i ly  be converted from Version 4 t o  Version 6 .  
P a c i o t t i  asked about the  re lated graphics, and w a s  told tha t  they have a l -  
ready been converted. 

Control system had t o  be usable by a v i s i t i n g  
We have more or  less  

For actual treatment there  w i l l  always be knowledgeable 

Knapp asked 

This ' 'operational" means the  hardware was 
That 

A number of changes were 

This is essent ia l ly  
I t  includes 

Pac io t t i  asked i f  TRACE w a s  now working. 

Helland commented tha t  any program i n  

Itm 3 is Patient Treatment Data Logging and Monitoring. Knapp asked 
i f  this was rwming again. Lundy said no, but tha t  there  shouldn't be any 
problems i n  get t ing it running, except possibly hardware checkout. 
asked if we took the da ta  from the  (beam delivery) monitor chambers and 
d ig i t i zed  then with CAMAC or  a current integrator  f o r  pion beam intensi ty .  
Lundy explained tha t  Doss' system (electrometer) developed an analog 
signal proportional t o  beam intensi ty .  This signal i s  d i g i t i z e d  with a 
5-D system (A t o  D converter) and sent t o  the  computer via CAMAC. This 
i s  the same signal t h a t  drives the  Dose-Rote Meter on the  console. 
asked what signal is used t o  terminate the  pat ient  treatment. 
said the electrometer system develops one pulse f o r  each "so-many" pico-  
coulorbs of charge. 
on the console, and when the scaler reaches a pre-set  count, the treatment 
i s  t d n a t e d .  The en t i r e  system is duplicated (except for a common power 
supply on the electrometer) and the two scalers are compared. I f  they are  
s u f f i c i e n t l y  d i f fe ren t  the  treatment w i l l  be terminated. 
terminate the treatment (pull t h e  ta rge t )  i f  the scaler system f a i l s  t o  do 
so. S J t h  asked how t h e  be& is  physically shut off ;  if the ta rge t  is 
withdrawn from the  proton beam. 
closed. Knapp repl ied tha t  the 
t a r g e t  it withdrawn i n  a few seconds, axul is s ta r ted  ear ly  so tha t  the to t a l  
beam del ivered it equal t o  t h a t  which w a s  desired. Bradbury commented 
t h a t  the pro-set  counter is adjusted t o  take i n t o  consideration the beam 
t h a t  is delivered af ter  the cormnand f o r  ta rge t  removal. 
a11 of the  beam is monitored, and was to ld  it was. Lundy s ta ted that  
i t  took about 30 seconds for t h e  f u l l  transit of the t a r g e t  mechaism, 
but in t h e  fu tu re  it w i l l  go art i n  3 t o  5 seconds. 
mechanism is shakey, and because we have no back-up ta rge t  mechanism, 
we ' l l  probably start operating again at the  slower r a t e  fo r  awhile. 
commented tha t  it depends on the dose rate, i . e .  f o r  long treatment times 

Knapp 

Knapp 
Lundy 

These pulses are counted on a battery-powered sca le r  

The computer will 

Lundy sa id  yes and S l i t  1 will also be 
Smith asked how quickly t h a t  is done. 

Smith asked i f  

Because t h e  target 

P a c i o t t i  
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c>lS minutes) t h e  speed of ta rge t  removal is unimportant. 
8bout using a beam stop instead of pulling t h e  ta rge t .  
t h e  slits are a form of beam stop, and will bo used along with target 
removal. h a p p  commented tha t  t a rge t  removal is important (even though 
slits are inserted) i n  order t o  maintain a low background radiation f o r  
employees, e t c .  Bradbury noted t h a t  even w i t h  the  ta rge t  out,  the room 
background will be lower with the  slits closed. 
t h e  r ad ia t ion  level would be %S r. per  hour with the  t a rge t  i n  and the  
slits closed. 
with t h e  t a rge t  and the  slits open. 
seconds for t he  slits t o  close. 
hydraulically. 
Lundy sa id  it was 8-1/2 horsepower t o  move something the  s i r e  of a 
c i g a r e t t e  . 

keeping a record of each pat ien t  treatment on mag tape. 
are occasionally referred t o  w e l l  a f t e r  the treatment. 
t h e  total dose (running t o t a l )  f o r  a pat ien t  is updated a f t e r  each 
treatment. 
be dune, but t ha t  should be developed by t he  UEM Cancer Center. 

Smith asked 
He was to ld  t h a t  

Pac io t t i  estimated tha t  

Bradbury estimated the  level would be %l r. per hour 
Ki t te l  noted t h a t  it takes 10 t o  15 . . .  

Smith asked i f  the  target moves 
Knapp said i t s  a hydraulic stepping motor [not a ram). 

Item 4 is Pat ien t  Record Keeping. A t  present a l l  we're doing i s  
These records 

Smith asked if 

Lundy sa id  no, but with adequate disk space it now could 

Item 5 i s  Experimental Data Acquisition. This r e f e r s  t o  the  Q 
Project, which was or ig ina l ly  developed a t  Biomed, where the first (CAMAC) 
t r i g g e r  module was designed and bui l t .  
it was pointed out t h a t  Henri Vander Beken w i l l  discuss Q a t  a fu ture  
meeting. 
can control equipment as well as  co l l ec t  data.  
fact that, other  than beam tuning, John Dicello is t h e  only person who 
has requested t h e  use of Q, and he is now bogged down. 
that he is bogged down because he needs PACE, and t h a t  system is a t  a 
standstill. Knapp pointed out t h a t  PACE (ADC) is not needed very ear ly  
t o  g e t  the channel tuned and running. Pac io t t i  said t h a t  i f  it takes 
6 months t o  develop i t ,  we are already 3 months behind. Swenron sug- 
gested that  we t a l k  t o  Dicello about what he needs because he f ee l s  he 
isn ' t  ge t t ing  what he needs. 
meeting. Pac io t t i  suggested t h a t  tuning be done with DOS, ra ther  than 
Q (RSX), but no one is available t o  do the  work on DOS, so the  tuning 
w i l l  probably be done with Q. Smith suggested tha t  po ten t ia l  users of 

need. 
l i t t l e  time t o  do them i n ,  t h a t  t h i s  committee must s o r t  things out and 
set p r i o r i t i e s  for the t a s k s .  

Helland brought up the subject of agendas for fu tu re  meetings, 
suggesting t h a t  Lmdy f i n i s h  h i s  discussion on hardware at t h e  meeting 
on November 10, 1975, t ha t  Kittell discuss software a t  the meeting on 
November 14, 1975, and t h a t  Vander Beken discuss the  Q Piofect a t  the  
meeting on November 18, 1975. No one objected. 

The Q system was discussed and 

Knapp suggested tha t  item 5 should r e f l e c t  t h e  f a c t  t ha t  Q 

Swenson said 

Pac io t t i  pointed out t h e  

Helland sa id  we'll i nv i t e  him t o  a future 

Q, e.g. Dicello, Richmm, Amols, submit specifications as t o  what they : A, 
ltnrpp pointed art tha t  there  are so many things t o  do, and so 
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Kn8pp sa id  tha t  i f  Pac io t t i  has strong feelings about not im- 
plementinp'the Q system f o r  data acquisit ion (tuning), we should know 
t h a t ,  and know the arguments fo r  both s ides  so we can make a decision 
about it. 
w e  have decided one way or  the other. 

This i s  a very important thing. Everyone should know why 

Item 6 is Pion Beam Treatment Planning. B i l l  Shloer has done 
a l o t  of work on t h i s  already. Pete Berardo w i l l  be working on t h i s ,  
using t h e  CDC 7600 computers, so fo r  the time being t h i s  subject is 
not important for  t h i s  committee. Lundy pointed out t ha t  we have 
purchased a 20-inch Versatec p l o t t e r  and a 20-inch d ig i t iz ing  tab le  
f o r  treatment planning. 
because we need a lighted tab le  t o  be wed f o r  d ig i t iz ing  X-rays. 
suggested putting electro-luminescent tape on t h e  d ig i t iz ing  tab le  t o  
i l luminate t h e  X-rays. 

The d ig i t i z ing  t a b l e  was a g ~ o s s  mistake, 
Helland 

Item 7 is  Data Exchange with UNM Cancer Center. Kligermur has put 

Based on post 
a high p r i o r i t y  on t h i s  item. 
best. The Cancer Center is budgeting for t h i s  system. 
experience, Smith f e l t  t h a t  this item should be given low p r io r i ty .  
UIW has 9-track mag tape, so t ha t  is incompatible with Biomed, 

fe l t  t h a t  one e n t i r e  meeting should be devoted t o  t h i s  subject,  and 
t h a t  i t  could w a i t  months. 

The DEC-NET software system looks the 

Item 8 is  Treatment Counch and Beam Energy Degrader Control. Lundy 

Item 9 is Simulator D8tr Logging. Bradbury suggested that an 
e n t i r e  meeting be devoted t o  t h i s  subject also. 

Item 10 is Computer Communications. 
t h a t  is very similar t o  our system. Transferring data back and fo r th  
between Berkeley and LAMPF is  very desirable. 
d i sks  in t h e  pas t ,  but t h a t  hasn't worked out very well. 
developing a similar system, modeled after our system. 
s i t y  Medical School got in te res ted  i n  data acquisit ion f o r  nuclear 
medicine and used our system as a model. 
failed. 
for software developments. A dial-up system is  desired. Leased tele- 
phom lines were discussed. 
exist. 

Berkeley now has a system 

This has been done with 
Livennore is 

Duke Univer- 

NCI did not fund them so t h a t  
Computer c m n i c a t i o n t  with such systems is very desirable 

Leased l ines t o  Berkeley ami L i v e m r t  now 

Tho discussion was diverted t o  other subjects t h a t  anyone might l i k e  
t o  bring up. Snith and Vander Beken both sa id  they never received h a p p ' s  
o r ig ina l  meam s e t t i n g  up this c d t t e e .  
t h a t  much of t h e  list of items t o  be studied by t h e  COIPIPlttee was generated 
by Vander Bekm. K i t t e l l  pointed out t he  fact t h a t  w e  are losing our 
d a t r  analyst (Dolores Mills) and t h a t  w e  need some additional prograaming 
support. A discussion w a s  carried on concerning the  data analyst. 

Bradbury pointed au t  t h e  fact 
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Helland a s k e d  Bradbury about the PR's  t ha t  have been submitted 
t o  him by Lundy. 
they should be discussed i n  d e t a i l  a t  a fu ture  meeting. 

Bradbury discussed t h e  PR's and it was. decided tha t  

Helland discussed software p r i o r i t i e s ,  as he would l i k e  t o  see 
them set, He has asked Ki t t e l l  t o  concentrate on the magnet codes; 
A r t  Chavez t o  concentrate on the  software f o r  S l i t  1; Vander Beken 
t o  work on the Q Project leading t o  a ''marriage" between Q data  ac- 
qu i s i t i on  and the  da ta  analysis programs tha t  Helland has converted 
from DOS t o  RSX: Martin MacRobertr t o  work on the  software f o r  t h e  
knobs and buttons; and Pete Berardo t o  work on Treatment Planning. 
These points were discussed by the committee, and no one raised strong 
objections. 

Helland then asked i f  Lundy could concentrate on t h e  "Button" 
hardware. 
phone terminals and would like t o  f i n i s h  that first. Since that would 
take  only a week, t h e  majority of the committee agreed t h a t  t h a t  would 
be OK, providing he get t o  the ltButton 6 Knob" hardware i n  Sl week. 

He said he w a s  working on the D M  connection t o  the  tele- 

The meeting w a s  adjourned. 
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