PS/AR Note 93-06 (SAP)

11 March 1993

Minutes of the Forum of

Symbolic Computing for Accelerator Physics
held on friday 26 february 1993

Present: E. Asseo, B. Autin (Chairman). R. Cappi, M. Chanel, P. Defert, G. Dome,
D. Dumollard. L. Durieu. W. Fischer, O. Grobner, G. Guignard. S. Hancock, J.Y. Hemery,
J. Jowett, M. Martini. D. Manglunki. B. Nicquevert. F. Pedersen, J.C. Schnuriger.
G. Shering. S. Soini. R. Van Weelderen, E. Wildner.

1 Introduction

B. Autin explains the purpose of the Forum (see the attached slide). It is intended to set up an
inter-divisional support for syvmbolic computing based on Mathematica which provides a universal
computing environment from desktop to control room.

2 ASIS, a repository for symbolic programs

Ph. Defert presents ASIS (Application Software Installation Server): A service including a UNIX
repository for symbolic programs. and a tool to access the contents of the repositorv and to install
the programs on workstations.

See attached slides

3 Organizational aspects
Communication by B. Aunm
e Acronym of the Forum SAP (Svibolies in Accelerator Physics).

e B. Autin 1+ the Chairman of the Forum. S Mvers will be the Deputy and M. Martini the
Secretary

e (Courses will be organized 1 accordance with the needs: Independent sessions for introduction
to Mathematica and funcniona! programming.

e Meetings will be held on the last Fridav of everv month at 14.30 hr in the PS Auditorium,
Bdg 6. Room 2-021

See the attached slide.



4 Work programme

B. Autin presents a possible work programme. The efforts will be oriented towards applications in
the following fields:

e Accelerator Controls.
e Accelerator Physics (library of general purpose programs).

Beam optics: B. Autin.

Synchrotron radiation: O. Grébner.

Beam-beam interaction: J.Jowett.

Beam cooling,. longitudinal phase space dynamics: D. Manglunki.

Collective effects: F. Pedersen.

A S ol o

Magnetic horn: J.C. Schnuriger.

See attached slides.

The next meeting will be held on: | Friday 26 March

Distribution list
AT. MT. PS and SL Division Leaders and Deputies.

AT. MT, PS and SL Group Leaders and Associates.
SAP list.

M.Martini



Introduction

Need for a corporate effort in symbolic computing (New Computing Tech-
niques in Physics Research)

Gain in productivity
Insight into complex phenomena

Interactivity (learning with notebooks, discussion forum, access to informa-
tion, contact with other fields of science and technique)

Why Mathematica?
— Integration in a same package of
* symbolics (arithmetics, algebra, calculus and geometry with Descartes),
* numerics,
high level graphics,
* programming language,
* text processing.
— Power and elegance of functional programming combined with list process-
ing and pattern recognition.
— Open system towards
* Numerical libraries (InterCall),
* Other programs (MathLink),
* Other languages: C, Fortran, TEX,
* System operation especially under UNIX
— Quality of support
* Books
* Conferences
* Courses
* Electronic forum (MathSource)

*
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Using ASIS as a library
of symbolic programs

Ph. Defert
CERN/CN

<defert@dxcern.cern.ch>

Symbolic Computing Forum for
Accelerator Physics. 93/02/26.


mailto:defert@dxcern.cem.ch

] ASIS : The plan.

1. What is ASIS?

2. How to get SW from ASIS ?

3. How to install SW on ASIS?



@) 1. What is ASIS ?

— A software repository :

CERN Program Library
CERN Software: phone, who, batch, www, ...

Public Domain Software
TeX: LaTeX, dvips, previewers, ...
GNU: emacs,gcc, ghostscript, ...
X11 releases and contributions

OSF, Athena, BSD, usenet, etc ...

CERNLIB: Complete....
P.D. packages already included in the data base:
215

P.D. packages available on the three "supported
architectures": 56
Supported architectures:

-SUN ¢

- DEC stations

- HP PA
Coming: IBM/RS6000 (Tim Bell)

SGIL.



~ @ 1. What is ASIS ?

— An Installation Server:

1. Easy installation from ASIS to any CERN
workstation using an X-window based user
interface.

2. Anonymous ftp from the CERN site and
registered HEP sites

3. Application sermver for isolated nodes, using
the NEFS protocol.



@)

3. How to get SW from ASIS ?

— Anonymous ftp:

dxcern_/userf/defert_63>ftp asis01

Connected to asis01.cern.ch.

220 asis01 FTP server (Version 6.10 Mon Apr 13 15:59:17 MET DST 1992
Name (asis01:defert

331 Guest login ok, send e-mail address as password.

Password:

230-
230-
230-
230-
230-
230-
230-
230-
'230-
230-
230-
230~
230-
230-
230-
230-
230-

Application Software Installation Server

Welcome to the ASIS ftp server, developed by the CERN Computing and
Networking Division to serve the High Energy Physics research community.

ftp cllents may abort due to improper handling of such introductory
messages. A dash (-

The CERNIIb software, located in the “cernlib” directory, is covered by
CERN copyright. Before taking any material from this directory, please
read the copyright notice "cernlib/copyright”.

Please contact cernlib@cernvm.cern.ch for site registration. General
support questions should be addressed to asis-support@asis01.cern.ch.

230 Guest login ok, access restrictions apply.
ftp> cd /pub/math
250 CWD command successful.

ftp> Is

200 PORT command successful.
150 Opening ASCIll mode data connection for file list.

sap

226 Transfer complete.

5 bytes received In 0.059 seconds (0.083 Kbytes/s

ftp> cd sap

250-Please read the file README

250- It was last modified on Fri Feb 26 10:29:46 1993 - 0 days ago
250 CWD command successful.

ftp> Is

200 PORT command successful.

150 Opening ASCII mode data connection for file list.
README

226 Transfer complete.

8 bytes received In 0 seconds (0.0078 Kbytes/s

ftp> quit

221 Goodbye.


mailto:cemllb@cernvm.cern.ch
mailto:asis-support@asis01.cern.ch

@) 3. How to get SW from ASIS ?

— Mounting ASIS with NFS protocol:

mysunws_1> mkdir -p /asis/share

mysunws_1> mount asis01:/asis/share /asis/share
mysunws_1> cd /usr/iocal

mysunws_1> In -s /asis/share/usr.local/math ./math
mysunws_1> Is -IR math/

total 1

drwxrwxr-x 2 c-sap software 512 Feb 26 10:26 sap/

math/sap:

total 1 ‘
-rw-rw-rw- 1c-sap software 296 Feb 26 10:29 README

- Better use an automounter...



"‘ @ 3. How to get SW from ASIS ?

- Use epip (the Easy Product Installation
Procedure)

The select menu to compose

your installation l.e. to choose Hﬁ'ﬁ menu 'PI'OVNGS you
your products, and to define with basic information on
the supported platforms. how to use epip and help.

The Install menu to really perform

The file menu to read,
edit, cancel and quit. L'Le dg;zt:llatlon and subsequent

Select Install/Update

EPIP 2.0

The Easy Product Insta @&#\\o

-

e SRR CE .
This is tho.m i coitrol window
'site "cern.ch”
rn,public” software
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@ 3. How to put SW from ASIS ?

— A typical session to install SW:

gnhuisance_~_166>rlogin asis01 -l autin
passwd:

Last login: Fri Feb 26 11:14:06 from gnuisance
SunOS Release 4.1.1 (ODS10DSK) #1: Wed Feb 17 21:52:10 MET 1993
/asis/share/usr.local/math/sap

asis01% id

uid=8182(c-sap) gid=65(software) groups=65(software)
asis01% pwd

/asis/share/usr.local/math/sap

asis01% Is

README

asis01% ftp gnuisance

Connected to gnuisance.

220 gnuisance FTP server (SunOS 4.1) ready.
/dev/null/.netrc: Not a directory

Name (gnuisance:autin

331 Password required for defert.

Password:

230 User defert logged in.

ftp> get my_math_prog _

200 PORT command successful.

550 my_math_prog: No such file or directory.
ftp> quit

221 Goodbye.

asis01% exit

asis01% Connection closed.
gnuisance_~_167>



Organizational aspects

Acronym

What about SAP for Symbolics in Accelerator Physics?

Deputy
Secretary

Information
—News and Minutes on e-mail

Documentation
—asis, by Ph. Defert
—PC network, by A. Pace

Courses

— Introduction to Mathematica (number of days, number of participants)
—Programming (id.)

—MathLink (id.)

— Consulting for specific problems (id.)

Work environment

—PC & Macintosh
— UNIX workstations



Work Programme

What? Who? When?

1. Accelerator Controls

® The control sequence:
—reading data
—interpreting data
—sending orders

® Signal processing
—SEM grids
—Flying wire

e Coherent oscillations
® Closed orbit
e Dynamic aperture measurement

® Mathematica environment for machine experiments

— A test case: PS for LHC. First experiments in Fall 93. The basic problem is
emittance conservation. Tracking the degradation:

* Orbit dispersion matching between PSB and PS
* Ejection error from PSB,
* Injection error into PS,
* Acceleration from 1.4 to 3 GeV: control of dB/dt,
* Transition,
* Ejection from PS.

—SPS

—LEP

® etc...



2

. General programs and notebooks

FODO cells, doublets, triplets, ...
Orbit manipulations

Dispersion suppressors
Insertions

Transformers and telescopes
Non-linear dynamics: second and higher order perturbations, normal forms, ....
Collective effects

Spin dynamics

Synchrotron radiation
Longitudinal phase space

3D beams

Parameter lists

RF structures

Electrical Engineering (Nodal)
Magnets

Mechanical engineering

Vacuum



