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1 Welcone to the NI CONET E-|l etter nunber 9

This E-letter is sent out quarterly and infornms you about the newest
updates. Al so, new NI CONET reports and inmportant N CONET activities are
announced in this E-letter.



The next issue of this E-letter is planned for February 2000. Pl ease send
contributions before January 25. In particular, we encourage contributors to
provide information on the use of the SLICOT |library (perfornmance,

i nprovenents, new suggestions).

Sabi ne Van Huff el
Chai rperson of WSS and Coordi nat or of N CONET.

2 New additions to SLICOT since July 2000
Conmuni cated by Vasile Sina:

A new SLI COT Library update took place on Septenber 21, 2000. Known bugs
have been corrected out, involving changes in six routines (ABO7ND, |BO1AD,
| BOLMD, |B0O10D, SBO4MD, and SB04QD). Details are given in the file

Rel ease. Notes, located in the directory pub/ WSS/ SLI COT/ of the ftp site.
Few changes have al so occured in the docunenting comrents of sone routines.

Two new conput ational routines have been then made available on the ftp site,
perform ng the follow ng tasks:

- conputation of the upper triangular factor in the QR factorization
of the concatenated bl ock- Hankel matrices, using a fast QR al gorithm
- construction of a hyperbolic plane rotation

A new directory called contrib (under the subdirectory Mtl abTool s) has
been added. It contains externally contributed Matlab files and nexfiles
based on SLICOT library. Included are a Fortran program two routines,
and ot her associated files for calling SLICOT TBO3AD routine froma
Mat | ab environment, devel oped by Dr. P.-O Ml aterre and used to conpare
SLICOT results with the Polynom al Tool box results. The codes are
described in the NI CONET Newsletter, 5, pp. 13-20, July 2000.

Known bugs in the mfiles have been also corrected and several new mfiles
have been added. Details are given in the file Rel ease. Notes. Moreover,
the mexfile linmeq can now al so sol ve discrete-tinme Sylvester equations,
as well as Sylvester equations with op(A) = 'N, op(B) ='T, or

op(A) ='T, op(B) ="'N. Another new option enables to sel ect between
the Bartel s-Stewart and Hessenberg- Schur met hods.

Several new changes have been perfornmed during Cctober 2000. A bug has
been renoved fromthe routine AB13CD. Also, the LYAPACK coll ections,

devel oped by Dr. Thilo Penzl, for both Unix and W ndows platfornms have

been added in the subdirectory Matl abTool s/contrib. LYAPACK is an

efficient MATLAB tool box (based on MATLAB mfunctions) for the solution

of certain large scale problens in control theory, which are closely
related to Lyapunov equations. It can solve Lyapunov and Riccati equations,
and do nodel reduction. LYAPACK uses iterative algorithns and is intended
for |arge, sparse problens.

The | atest changes in the library contents or routine updates - till the
next SLICOT Rel ease - are announced in the file Rel ease. Notes, |ocated
in directory /pub/WsS/ SLICOT/ on the WGS ftp site. Previous updates are
described, in reverse chronological order, in the file Rel ease. Hi story,

| ocated in the same directory.



SLI COT routines can be downl oaded fromthe WGS ftp site:
ftp://wys. esat. kul euven. ac. be
(directory /pub/ WSS/ SLI COI/ and its subdirectories) in conpressed (gzi pped)
tar files. On line .htm docunentation files are also provided there. The
library and its docunentation are also accessible fromthe WSS honepage at
the Wrld Wde Wb URL

http://ww. wi n.tue.nl/wgs/

after linking fromthere to the SLI COT web page and clicking on the
FTP site link in the freeware SLI COT secti on.

3. SLI COT devel opnents
Comuni cat ed by Sabi ne Van Huffel:

A new SLI COT tool box on structured matrix deconpositions is being
finalized and will be available on the website in January 2001.

4 New NI CONET Reports since July 2000
Comuni cat ed by Sabi ne Van Huffel:

The foll owing NIl CONET reports can be downl oaded as conpressed postscript
files fromthe Wrld Wde Wb URL

http://ww. wi n.tue. nl/niconet and choose: reports
or fromthe WES ftp site:
ftp://wys. esat. kul euven. ac. be (directory pub/ WSS/ REPORTS/)

FILE NAME: N c1999-19.ps.Z
REPORT NUMBER: 1999-19

FORMAT: Conpressed postscript.

AUTHORS: Ad van den Boom Ton Backx and Yucai Zhu

TI TLE: Benchmarks for Identification

ABSTRACT: This report describes the prelimnary steps for setting up a

benchmark collection for identification
The identification protocol is described, where aspects as
experiment set-up, signal pre-processing, nodelling,
paranetrization, estinmation nethods and nodel validation are
reviewed briefly. The relation of identification and contro
is stipulated. An analysis is given of requirenments for good
benchmarks for identification and sone rel evant
organi sational issues are addressed.

STATUS: avail abl e since July 2000



FI LE NAME: SLWN2000-3. ps. Z

REPORT NUMBER
FORMAT:
AUTHORS

TI TLE:

ABSTRACT:

STATUS

2000- 3

Conpressed postscript.

Vi cent e Hernandez, Ignaci o Bl anquer, Enrique Arias and Pedro
Rui z

Definition and I nplenmentation of a SLICOT Standard Interface
and the associ ated MATLAB Gateway for the Solution of
Nonl i near Control Systens by using ODE and DAE Packages.

In this report an interface systemfor the execution of
several wi dely-used integrator packages for the solving of
Ordinary Differential Equations and Diffferential Al gebraic
Equations is presented. This package offers a SLI COT-
conpliant unique interface to the packages ODEPACK (LSODE
LSODA, LSODES, LSODI, LSO BT), DASSL, RADAU5, DASPK and
CELDA. All the parameters have been standarised to all ow

a qui ck change from one package to another and to take
profit of the different capabilities of the different
packages. The interface has al so been mgrated to MATLAB
offering the possibility of defining the system functions
as MATLAB mfiles, using the FORTRAN conpil ed sol ver
packages instead of the MATLAB funci ons. The source code

of the system can be downl oaded fromthe SLICOT repository.
avai | abl e since July 2000

FI LE NAME: SLWN2000-4. ps. Z

REPORT NUMBER
FORMAT:
AUTHORS

TI TLE:
ABSTRACT:

STATUS

2000-4

Conpressed postscript.

Vasil e Sim

SLI COT Linear Systems Ildentification Tool box

This report sunmarizes the achi evements and deliverabl es of
the Task I11.A of the NICONET Project. After a short
description of the linear systemidentification problem and
of the avail abl e subspace-based techni ques to solve it, the
nunerical algorithms inplenmented in SLICOT Linear Systens
Identification Tool box - SLIDENT - are surveyed. The

associ ated Fortran routines are then listed and their
functional abilities are outlined. The devel oped interfaces
to MATLAB or Scilab, as well as exanples of use are
presented. Conparisons with the avail able MATLAB codes are
included, illustrating the efficiency and accuracy of the
SLI DENT comnponent s.

avai |l abl e since July 2000

FI LE NAME: SLWN2000-5. ps. Z

REPORT NUMBER
FORMAT:
AUTHORS

TI TLE:
ABSTRACT:

2000-5

Conpressed postscript.

Vi cent e Hernandez, |gnacio Bl anquer, Enrique Arias, Victor
Garci a, Lourdes Penal ver and Pedro Ruiz

Nonl i near control systens sinmulation tool box in SLI COT
This report presents the SLICOT inplenmentation of the non-
i near control systens tool box. A conmon interface to
several ODE and DAE libraries is prepared. This interface
is the entry point to the SLICOT solvers and enabl es users
to test the advantages of different approaches. In addition
an inplementation of a Matlab gateway to the nonlinear



control sysstens simulation interface is devel oped which
enabl es the user to define the problens using matlab code,
including the definition of the systemfunctions and
Jacobi ans. Al so, the performance of the tool box using
benchmark problens, as well as industrial test cases is
descri bed.

STATUS: avai | abl e si nce August 2000

FI LE NAME: SLWN2000-6. ps. Z
REPORT NUMBER: 2000-6

FORMAT: Conpressed postscript.

AUTHORS: D.-W Qu, P.H. Petkov and MM Konstantinov

TI TLE: On Discrete H.inf Loop Shaping Design Procedure Routines
ABSTRACT: This report briefly introduces the H.inf |oop shaping design

procedure (LSDP) in the discrete-time case as well as its
i mpl ementation in the software package SLICOT. Sol ution
fornmul ae are presented with the exposure of a relationship
between the solutions to the three discrete-time, algebraic
Ri ccati equations (DARE) required in the construction of an
LSDP controller. These SLICOT routines al so produce estimates
of the condition nunbers of the DARE sol utions, which reveals
the accuracy and reliability of the conputational results.
The devel oped routines are tested in a design exanpl e,
and are included as appendi ces.

STATUS: avai | abl e si nce Decenber 2000

5 NI CONET events
Conmruni cat ed by Sabi ne Van Huffel:
Qur third NI CONET workshop will be held in Louvai n-la-Neuve, Belgium in
Decenber 2000.
Third N CONET WORKSHOP ON
NUMERI CAL CONTROL SOFTWARE
a useful tool in industry

Friday, January 19, 2001
Hotel Le Relais Mercure, Louvain-|a-Neuve, Bel gium

Second Announcenent and Call for Posters

Thi s wor kshop organi zed by the European Nunerics in Control thematic
Network (NI CONET) ainms to bring together engineers, nmathematicians,
conmputer scientists and practitioners fromindustry and academ a deal i ng
with nunerical software in systens and control and their inplenmentation
and use in industrial practice.

Recent advances on the use of nunerical software libraries especially
desi gned for solving systens and control engineering problens in a
nunmerically reliable and efficient way will be discussed. The current



status of the freely available SLICOT library will be extensively

di scussed, as well as industrial control applications and future
extensi ons, conprising parallel versions and practically oriented
benchmarks. SLICOT is a valuable tool for the reliable solution of
many control problens, and for |arge-scale, conputer-intensive contro
probl ems and real -tinme applications, SLICOT can | ead to significant
performance i nprovenents.

Chai rpersons: Paul Van Dooren (local organizer) and Sabi ne Van Huffe
(project coordinator).

Organi zing Commi ttee:
Backx,
Benner,
van den Boom
De Cuyper,
Del ebecque,

W CGu,
Hammar | i ng,
Her nandez,
Kagstrom
Konst anti nov,
Mehr mann,
Moner,

Pet kov,

Si ma,

St oor vogel
Var ga,

Ver haegen,
Wohl genut h.

AZIPPLITPL<ZIO<VOTM&e>»THA

Wor kshop Program

Pl enary session (9h-12h30):}

"Mat ching prediction error identification and robust control”
by Prof. Mchel CGevers (Dept. CESAME, Universite Catholique de
Louvai n) .

"Model reduction within control systens design”
by Dr. Pepijn Wortel boer (Philips Research Laboratory Ei ndhoven).

Introductory presentations of the newy devel oped SLI COT t ool boxes
"TStructured matrix deconpositions'
presented by Prof. P. Van Dooren (Universite Catholique de Louvain)
" Subspace identification'
presented by Prof. M Verhaegen (Twente University of Technol ogy)
“Nonl i near systens for Robotics'
presented by Prof. V. Hernandez (Universidad Politecnica de
Val enci a) .

Demb and poster session (14h-16h30)} on new devel opnents and perfornance
presentations of control software in engineering practice and industria
applications.

C osing discussion (16h30-17h)}

The prelimnary, as well as the final program w Il be announced on the
NI CONET website.



Partici pants of the workshop receive:
A copy of the workshop program and proceedi ngs book
A copy of the last version of the SLICOT Software Library and
Tool boxes (upon request)
Docunent ati on on SLI COT and NI CONET.

Prospective authors are invited to subnmit two copies of a canera-ready
paper (1 to 6 pages long), describing the contents of the poster
contribution, to the workshop secretariat (see address below) for
review. Address and e-mail should be provided if possible. A

accepted contributions, as well as docunentation for the plenary
session, will be published in the workshop proceedings.

Aut hor' s Schedul e:
Submi ssi on of canera-ready paper (1-6 pages): December 1, 2000
Notification of acceptance as poster presentation Decenber 15, 2000

Regi stration I nformation:

Pl ease register to the workshop at the address bel ow before

Decenber 15, 2000. The registration fee is 1500 BEF and

covers the attendance to the workshop, the coffee breaks, the

[ unch, the workshop proceedi ngs, the docunentation and the software.

Third NI CONET Wr kshop Regi stration Form Friday January 19, 2001:

Name:

Title:
Company/ I nstitution:
Area:

Addr ess:

Phone:

Fax:

e-mail :

Roons at the conference hotel are available at reduced rates when
booked t hrough the workshop secretariat : 2550 BEF for a single room
2900 BEF for a double room

Jan. 18 to 19 : single room y/n double room y/n
Jan. 19 to 20 : single room y/n doubl e room y/n

to be sent to

Prof. Paul Van Dooren

Secr.: Ms. |Isabelle H sette

Uni versite Catholique de Louvain

Center for Systems Eng. & Applied Mechanics
4, Avenue CGeorges Lenmitre

1348 Louvai n-| a- Neuve, BELG UM

Fax: 32-10-47 21 80
Phone: +32-10-478040 (or +32-10-478034)

URL: http://ww. aut 0. ucl . ac. be/ ~vdooren/regi ster. htm



E-mai |l : vdooren@sam ucl . ac. be (or hisette@sam ucl. ac. be)

6 (Forthcom ng) Meetings and synposia attended by N CONET partners

Conmuni cated by Vasile Sinma and Sabi ne Van Huffel:

Conferences related to the NICONET areas of interest, where N CONET
partners presented or will present N CONET/ SLICOT-rel ated tal ks and papers,
and/ or dissem nate information and pronote SLICOT, are the follow ng:

UKACC I nternational Conference CONTROL 2000,
Uni versity of Canbridge, United Kingdom 4 - 7 Septenber 2000

| EEE I nternational synposium on Conputer-Ai ded Control System Design,
CACSD 2000, Anchorage, Al aska, Sept.25-27 2000.

7th SI AM conference on Applied Linear Al gebra, North Carolina State
University, Raleigh, NC, U S A, Cctober 23-26, 2000



