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Design statements

AA1A

Commercial technologies as much as possible
Easy development and maintenance
Personal computers with native OS everywhere

LabVIEW® as development environment for all
the software

Industrial VME bus for front-end interfaces
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Main operation in a control system

Data taking

Display

Analysis

Command execution
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How to manage the data taking

A simple way isthe direct memory access



Object abstraction
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Readout

I
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CONTROL TASK: elements continuous check and refresh of
their representative records into the VME memory
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1st level

2nd level

3rd level

Commands dispatching

A name
# address 2nd level maibox
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2nd LEVEL TASK: mailbox

continuous check and
dispatching of the commands
to the proper CPU
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command reception and execution on the element
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Object operation
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System | implementation

Each consaole of the 1st
level has an interface that
allows to connect it to the
nd level WME cluster.

L ol 0l HHHH‘ HHH[H «— These are two instances of

- - ' the 2nd level YME crates.
Crate interconnection is

2 performed with the Whiy
bus. Each crate houses

mary boards for point-to-
point link with the spread

aJrd level crates.
DEV”—?{ «— This is aninstance of a 3rd

level WME crate. Each

crate has an interface for
point-to-point link with the

_,J__LF ___________ ,&F - I&, _____ 2nd level Y ME cluster and

Ethemet LAN for at least 1 CPU.

| = Diskless booting (TDM)

» Remote debudging ( Tirmbukiu)

Apple | = Application uploading (MacOs - Appleshare)
Fowerhac = File access (Macls - Appleshare)
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How to match the design statements
with the available SW & HW at that time

o LabVIEW® was available only for Macintosh

 No VME controller based on Macintosh present
on the market

We decided to run into the
development of a customized
processor based on the Macintosh

L Clll mother board as VME ‘
controller.
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e Theresult wasthe DEVIL (DEvicefor
Virtual Instrument at Low level) afull
operative Macintosh 68030 computer joint
to an interface performing all the VME
System Controller functions
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DEVIL DEvicefor Virtua Instrument at Low level

#CPU 68030 @25 MHz + math co-processor 68882
&4 Mbyte VME RAM + Macintosh RAM (4-32 Mbyte)
=Ethernet 10 base t

f | &triple port memory (VME - VSB - Mac)
Take aMac LCll] —=—— «ARBITER / NO ARBITER
= =
= -
Openitand... takethelogic board

I
Join the board to a
proper interface

I/O modules

\

Put the DEVIL
into a VME crate a peripheral CPU
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How to manage a wide PC ensemble with OTS products
(our choice at that time)

[ Operating System] _— > ; ‘

[ File Server ] — M &OS

[ System Server ]

[ Remote access ] — I @
AppleShare

| =

The Diskless Mac
'a..Farr.tlkln‘ Somc Systems Inc.

Tmlllllilll’m

Remote Control Software for Networks
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The system (VERSION 1) main peculiarities were:

e true memory mapping of the central virtual memory into
the consoles internal address space

 uniform hardware and OS (Macintosh at any level)

o full accomplishment of the design statements
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1st level

2nd level

3rd level

MacOS

MacOS

M acOS
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System II

ETH 100

2nd level VME cluster

E250
Solaris Server | ¢

optical links
to 3rd level
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System II

ETH 100
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ETH 100
2nd level VME cluster
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Solaris Server | ¢
SunRay Server | ¢

optical links
to 3rd level
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System II
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Why to upgrade something which is working?

The upgrade of 3rd level layer of CPUs become
essential for more than one reason.

e We are running out of spare CPUs;

» the new LabVIEW version does not run on 68K
Processors,

e dealing with MacOS 7, the remote devel opment
and debugging is hard to do.
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Constrans!

| National Instruments

NATIONAL
INSTRUMENTS
@ Copyright 1999, All rights reserved.

e VME asfront end bus
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The new CPU

On the base of our precedent experience we looked for a
VME controller which could allow usto reuse all the existing
LabVIEW software even onto a different platform.

This led to choose a Pentium diskless board with Linux OS,
which match all the new requirements and still has a
reasonabl e cost.

Nowadays we need to write the basic VME access routines

and we plan to put the new 3rd level CPU on the control
system at the beginning of 2003.
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What change

[ Operating System ]—) I ‘
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The Diskless Mac

= e

Remot eControI Software for Networks




What change
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What change

File Server

(
[
(
[

System Server ]

'a..Farr.tlkln‘

Tmlllllilll’m

Remote Control Software for Networks
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Sonlc Systems Inc.
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What change
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Remote Control Software for Networks
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What change
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Conclusion

The choise of comercial software and direct
memory access allow us to evolve the System
through 3 different operating Systems and 5
major LabVIEW releases, standing smoothly
these shocks. This has been possible thanks to
the use of software written for personal
computers with the characteristic of
portability.
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