
not on the critical path of a 

project and cost less than the major com-

ponents, nobody really notices this. So letõs 

just keep in mind that there is room for 

improvement. On the other hand, this 

improvement may be smaller than the gain 

of just copying whatever concept the most 

recent project has adopted. Or take the 

project of the control people you have best 

relations with. If it worked for them, it will 

surely work for you ð or they will help you 

out anyway.  

Itõs important therefore, that you chose a 

system that you are comfortable with ð for 

whatever reasons. And the best reasons 

are always gut feelings. Of course, you still 

have to justify your choice with rational 

arguments to your management. But finding 

good arguments in favour of any system 

should not be a problem. Which reminds 

me of how people buy cars. It is proven 

(and well exploited by marketing agencies) 

that people first choose a new model based 

on their emotions, then look for rational 

arguments that justify this choice, such as 

safety, gas consumption, etc. So why should 

control systems be any different? In any 

case, this proves that your choice of con-

trol  system was correct, just because you 

made  the choice and not because of 

which  choice.  

Which I think is very reassuring. 
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the system you have chosen. 

The expectations of the final user, which is 

mainly the operator and only sometimes the 

engineer, should ultimately determine the 

choice of the CS. On one end of the CS she/

he requires the physical devices to be added 

easily and on the other she/he wants a power-

ful and easy-to-use user-interface. No matter 

the technology and no matter all those incom-

prehensible TLAs (TLA is a three letter acro-

nym that stands for òthree letter acronymó). 

After all, it worked perfectly well with cables 

and mechanical sliders and gauges half a cen-

tury ago, didnõt it? 

In reality, people, including 

myself, usually work back-

wards. We decide on a 

control system package, 

then we decide on a given 

hardware technology (say, 

VME, compact PCI, etc.) 

and then we match our 

specifications to that. If we have specifi-

cations at all at this stage. But that is a 

subject for a future article. 

One may wonder why this approach 

works. The simple reason is that nowa-

days, practically any technology is capa-

ble of doing the job. It may need slightly 

faster computers, it may be vastly more 

expensive to implement in terms of 

money or time, but as CS are usually 

In my previous article, I was trying to 

avoid the famous dilemma of EPICS 

versus TANGO versus ACS versus 

TINE versus FESA versus <insert your 

own favorite system>. Today, on popu-

lar request, I give you my honest opin-

ion, which of those control systems is 

the best. 

Cosylab always tries to avoid this di-

lemma by doing whatever the customer 

wants. So why should we insult or even 

lose at least half our customers by tell-

ing them their choice was wrong? Well, 

Iõm not going to tell them 

that. Instead, Iõll tell all of you 

that you were right. Iõm going 

to prove that your decision 

was correct, irrespective of 
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responsible for the implementation. Doing 

this the designer proves he understands the 

problem and simultaneously, requirements 

are captured in precise technical manner. 

It is very important this process is clearly 

laid down and agreed upon. It is important 

requirements person understands this proc-

ess; list down requirements, iteratively ex-

pand them and finally agree on architecture 

proposal. And do bear in mind this is the 

only way to infer design requirements. 

I.e. jumping over this hand-off document 

into late/low-level design is a productivity 

killer ð and in this case you will re-live the 

first paragraph again and again. 

Do you follow this process at your-

work?  No excuses even if you are doing it 

alone. You just need to be a little bit schizo-

phrenic and act both personas. If you don't 

want to, it's because you are relying on John 

von Neumann's rule, who said: "There's no 

point in being exact about something if 

you don't even know what you're talking 

about."  

no, way... Planning... Huh, what's that? 

PCaPAC2008 - group photo 

ñRequirements

personò

Developer

requirements 

scribble

Q
A

architecture 

proposal

This is designerôs understanding 

of the application and must be 

written by the designer.

(by gr8 guy, Doug.)

D
oes it m

eet all reqs? Are 

all the issues captured?

Focus on whatôs needed and 

not how it should be done; i.e. 

requirements vs. 

implementation (suggestions).

...feedback / 

add-ons

independent 

review
feedback

implementation

Final implementation should 

mirror architecture proposal. It is 

important the blueprint is 

agreed. Changes, reflecting 

additional requirements should 

not be injected in any other way.

Abandon scribble, 

once agreed.

Expert

reviewer

If itôs larger design, you might 

decide for independent review 

from a domain expert who is not 

(yet) passionately involved J 

last minute 

changes are 

productivity killers

Progress goes down, so should reading of this  workflow chart. We donôt have to rigidly stick to this, 

but we need to understand these stages and do appropriate planning. We all recognize exceptions, 

but we donôt want to abuse them for poor planning excuse.

p
ro

g
re

s
s

Have you ever scratched your head trying 

to figure out how the damn thing works 

and after the big aha said to yourself:  

Jeeez, what an awkward wayé" Were you 

ever required to add some newly born 

requirement thaté wellé somehow just 

didn't fit in and you just said: "Jeeez, let's do 

a nasty quickfixé" Ever had a hard time 

trying to keep your code bug-free despite 

frequent changes inferred by a drifting sys-

tem design? Were you ever late on the 

implementation because the target just 

couldn't keep still? We all know where this 

originates; poor requirements and lousy 

architecture work.    

What's the process of requirements gath-

ering anyway? Obviously we have a person 

who has the requirements. And there is a 

skilled developer who has to chew them 

and produce acceptable artifact.  

It's not so uncommon these two persons 

speak different languages; Word vs. VHDL, 

pen-and-paper vs. Visio, Chinese vs. Rus-

siané 

We were in a project where we had a lot 

of problems until we understood the proc-

esses and stages diagram represents. The 

main issue was we were trying to force 

scribble document as a replacement for 

architecture proposal. And we tried to 

substitute the later with code snippets. Not 

a good way to follow! The major break-

through was the point when we realized 

the architecture proposal must be written 

by the designer who would actually be 
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Cosylab and Jozef Stefan Institute have or-

ganized the 7th PCaPAC workshop in Ljubl-

jana, Slovenia. 

With 39 oral presentations, 45 posters and 

109 participants from 39 organizations, this 

was the biggest PCaPAC so far. This was 

also the first PCaPAC to host an industrial 

exhibition. The mission of PCaPAC is to 

attract young researches in the field of con-

trol systems for accelerators who can pre-

sent their work and to exchange experiences 

in a less formal setting of a workshop; more 

emphasis is given to specific technology 

oriented talks that to general status report 

talks. 

We were very lucky with the weather; it 

was a warm and sunny October. The visits 

to pubs in the old center of Ljubljana after 

the official program ended were thus even 

more attractive. Side program included also 

a visit to Skocjan caves, one of the natural 

wonders of Slovenia. During the time of the 

workshop, Queen Elizabeth II of the United 

Kingdom was staying in Ljubljana, 

"running into" PCaPAC participants 

several times during the week. 

The next PCaPAC will be held in 

Canada in 2010, hosted by the Cana-

dian Light Source. Goodbye till then! 

Check the PCaPAC workshop web-

site for proceedings, photos and 

other information: 

http://www.pcapac-workshop.org.  
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to set priorities of all EPICS related tasks 

lower to those of LV RT. 

Due to simplicity of the prototype, it was 

decided that the shared memory would 

only provide separate memory blocks for 

each data-type. Additionally, no event-

based communication was implemented, 

thus relying on the polling only. 

We measured the performance for 

round-trips of data pairs. We used two 

variables, where LV was increasing one of 

them if they were 

equal and EPICS 

was trying to level 

them by increas-

ing the second 

one. Thus we 

obtained a meas-

urable transfer 

rate. The Figure 

shows four data 

series. Two of 

them (blue and 

green) depict CPU 

usage that in-

creases linearly 

with the re-

quested data rate until it reaches the 

vicinity of 100%. The remaining series 

depict the percentage of successful data 

trips. EPICS tasks were set to lower pri-

orities and were starved of CPU time 

thus failing to finish the full circle of the 

data roundtrips on some occasions. 

The maximum data exchange rate was 

obtained using arrays ð we reached 2-3 

MB transfer rate, which is to be sufficient 

for the proposed application. 

Co-habitation of LabView RT and EPICS on National Instrumentsõ 
There have been several attempts made 

towards integrating LabView and EPICS. 

The approach discussed here involves 

running a full EPICS IOC on cRIOõs 

vxWorks operating system alongside 

with LabView Real-Time. A prototype of 

this solution was developed for and is in 

use at the Los Alamos National Labora-

tory. 

The main requirements for the system 

were: 

�‡�� �6�\�V�W�H�P�� �P�X�V�W�� �U�X�Q�� �I�X�O�O�� �(�3�,�&�6�� �,�2�&�� �R�Q��
the VxWorks platform 
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LV FPGA 
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EPICS) must be able to efficiently ex-

change data using different data types 

and arrays 

�‡���6�\�V�W�H�P���P�X�V�W���E�H���F�R�Q�I�L�J�X�U�D�E�O�H���Z�L�W�K�R�X�W���D��
need for recompilation of the EPICS 

source code  

It was decided to base our work on the 

Windows-based shared memory ap-

proach implemented by Spallation Neu-

tron Source. An important decision was 

http://www.pcapac-workshop.org/

