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1 Wel cone to the NI CONET E-letter nunber 13!

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

The next issue of this E-letter is planned for January 31, 2002. Please send
contributions before January 20. In particular, we encourage contributors to
provide information on the use of the SLICOT |ibrary (performance,
i nprovenents, new suggestions). Oficially, the EC funded thenmatic



network NI CONET terminates at the end of this year 2001 but we asked
for a prolingation of the network for 6 nmonths and hope that the Ec
will approve it very soon. However, even w thout EC funding, N CONET
wi || continue maintenance of the SLICOTl software.

Sabi ne Van Huffe
Chai rperson of WGES and Coordi nat or of N CONET.

2 New additions to SLICOT since July 2001
Communi cated by Vasile Sina:

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/W5S/ SLICOT/ on the WGS ftp site. Previous updates are
described, in reverse chronological order, in the file Rel ease. Hi story,

| ocated in the sanme directory.

SLI COT routines can be downl oaded fromthe WES ftp site:
ftp://wgs. esat. kul euven. ac. be/

(directory pub/WGS/ SLI COT/ and its subdirectories) in conpressed
(gzipped) tar files. On line .htm docunentation files are also provided
there. The library and its docunentation are al so accessible fromthe WGS
honepage at the World Wde Wb URL:

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

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

The | atest partial SLICOT Library update took place on Cctober 3, 2001
The changes and additions descri bed bel ow were not yet performed in the
conpressed library files (slicot.tar.gz and slicotPC. zip), but they

are included in the files update.tar.gz (for Unix platforns) and
update.zip (for Wndows platforns). These files are located in the
directory pub/ WSS/ SLI COI/ of the SLICOT ftp site.

Known bugs have been renoved. This involved few changes in the routines
ABO91'Y, 1B01BD, |BO01PD, |BO1PX, |BO1PY, SB16AD, and SB16BD, in the

exanpl e program TABO9I D, and in the mfiles or nmexfiles slinorm aresol
aresolc, findBD, and find_nodels (fromident_denp.zip). The docunentation
files for ABO9ID, ABO09I X, SB16AD, and SB16CD have al so been updat ed.
Details are given in the file Rel ease. Notes

A new routine, SB10ZD, and the associ ated exanpl e program and nmexfil e
(dl sdz) have been added. This routine conputes the matrices of a
positive feedback controller in the Discrete-Tine Loop Shapi ng Design
Procedure. A useful Matlab file, Contents.m has been witten, which
lists the SLICOT mfiles and mexfiles and their function

A new file, plicnr.tar.gz, has been added to the SLICOT root directory.
It contains 3 nodel reduction routines, 7 associated routines (solvers
for coupl ed stable Lyapunov/ Stein equations, stable Sylvester equations,
etc.), and 12 lower-level routines, all for parallel conputers.
Specifically, the following functionality is covered:

- Bal ance and Truncat e net hod.



- Singular Perturbation Approximtion mnet hod.

- Hankel Norm Approximation method.

- coupl ed Lyapunov equations solver for the Chol esky factors
(based on the Newton iteration for the matrix sign function).

- coupled Stein equations solver for the Chol esky factors
(based on the Snmith iteration).

- stable Sylvester equation solver (based on the Newton iteration
for the matrix sign function).

- SVD of a matrix product.

- matrix sign function using classical Newton iteration

- rank of upper triangular matrices.

Details are given in the incorporated .htm docunentation, accessible
fromthe file index.htm, included in the archive.

3 New NI CONET Reports since July 2001
Comruni cat ed by Sabi ne Van Huffel:

The following 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 WGS ftp site:
ftp://wys. esat. kul euven. ac. be (directory pub/ WSS/ REPORTS/)

FI LE NAME: SLWN2001-4.ps.Z
REPORT NUMBER: 2001-4

FORNAT: Conpressed postscript.
AUTHORS: | sak Jonsson and Bo Kagstrom
TI TLE: Recursive Bl ocked Al gorithnms for Solving Triangul ar

Matri x Equations---Part |I: One-Sided and Coupl ed
Syl vest er- Type Equati ons

ABSTRACT: Triangul ar matrix equati ons appear naturally in estimating
the condition nunbers of matrix equations and different
ei genspace conputations, including bl ock-diagonalization of
matrices and matrix pairs and conputation of functions of
matrices. To solve a triangular matrix equation is also a
maj or step in the classical Bartel s-Stewart nethod. W
present recursive bl ocked algorithns for solving one-sided
triangular matrix equations, including the continuous-tine
Syl vester and Lyapunov equations, and a generalized coupl ed
Syl vester equation. The main parts of the conputations are
performed as | evel 3 general matrix nmultiply and add (GEMV)
oper ati ons.
Recursion | eads to an automatic vari abl e bl ocki ng that has
the potential of matching the nmenory hierarchies of today's
HPC systens. Different inplenentation issues are discussed,
i ncl udi ng when to end the recursion, the design of
optim zed superscal ar kernels for solving | eaf-node
triangular matrix equations efficiently, and how
parallelismis utilized in our inplenentations.
Uni processor and SWP parall el perfornmance results of our
recursive bl ocked al gorithnms and correspondi ng routines in
the state-of-the-art l|ibraries LAPACK and SLI COT are
presented. The performance inprovenents of our recursive
al gorithns are remarkabl e, including 10-fol ded speedups



conpared to standard al gorithnmns.
STATUS: avail abl e since April 2001 and revised in August 2001
FILE NAME: SLWN2001-5. ps. Z
REPORT NUMBER: 2001-5

FORVAT: Conpressed postscript.

AUTHORS: | sak Jonsson and Bo Kagstrom

TI TLE: Recursive Bl ocked Al gorithns for Solving Triangul ar
Matri x Equations---Part I1: Two-sided and Generalized
Syl vester and Lyapunov Equati ons

ABSTRACT: We continue our study on high-performance al gorithns for

solving triangular matrix equations. They appear naturally
in different condition estinmation problenms for matrix
equations and various ei genspace conputations, and as
reduced systens in standard algorithns. Buil ding on our
successful recursive approach applied to one-sided matrix
equations (Part 1), we now present recursive bl ocked
algorithms for two-sided matrix equations, which include
matri x product terns such as AXB T . Exanples are the
discrete-tinme standard and generalized Syl vester and
Lyapunov equations. The neans for high-performance are the
recursive variabl e bl ocking, which has the potential of
mat chi ng the menory hierarchies of today's high-performance
conmputing systenms, and level 3 conputations which mainly are
performed as GEMM operations. Different inplenentation
i ssues are discussed, focusing on sinlarities and
di fferences between one-sided and two-sided matrix equations.
We present uniprocessor and SMP parall el performance results
of recursive blocked algorithnms and routines in the state-
of-the-art SLICOT |ibrary. The performance inprovenents of
our recursive algorithns are remarkabl e, including 10-fol ded
speedups or nore, conpared to standard al gorithns.

STATUS: avai | abl e since Septenber 2001

FILE NAME: SLWN2001-6. ps. Z

REPORT NUMBER: 2001-6

FORNMAT: Conpressed postscript.
AUTHORS: Chris Denruyter
TI TLE: Sol ving Syl vester equations for Mdel Reduction
Slicot vs. Matlab
ABSTRACT: In this report, we conpare two Syl vester equation sol vers:

the Matlab function lyap and the Slicot function slsylv.
An al gorithm designed for nodel reduction and based on the
resolution of a Sylvester equation is presented. In this
context, timng results show the superiority of the Slicot
based mfile slsylv.

STATUS: avai |l abl e since October 2001

4 NI CONET events

Communi cat ed by Peter Benner
The wor kshop and trai ning course
ADVANCED COVPUTATI ONAL TOOLS FOR COWMPUTER- Al DED CONTROL SYSTEMS DESI GN
took place on Septenber 27-29, 2001, at University of Brenen, Germany

Thi s workshop and training course was intended as a tutorial on the use



of the freeware Subroutine Library in Systens and Control Theory (SLI COT)
for solving practical control engineering problens w thin conputer-aided
control systens design (CACSD) environnents. The exercises sol ved by
the participants during the hands-on training sessions denonstrated that
SLI COT- based software usually has inproved reliability and efficiency

as well as extended functionality conpared to the conputationa

nmet hods i npl emented in ot her CACSD software packages

The wor kshop was organi zed by Angeli ka Bunse- Gerstner and Peter Benner
fromthe Zentrum fir Technomat hemati k/ AG Nuneri k of the University of
Brenmen, Germany, in cooperation with the Numerics in Control Network
(NI CONET) funded by the European Conmunity BRI TE-EURAM I 11 Thematic
Net wor ks Pr ogr amme.

The wor kshop was attended by 39 participants from Bel gium Bul gari a,
France, Germany, Great Britain, The Netherlands, Romania, Spain,
Sweden, and Switzerland. The workshop provided a stinmulating

at nrosphere for discussions on how to use SLI COT-based software in

i ndustrial applications. Sone posters during the poster session on
Thur sday, Septenber 27, showed the performance of the SLICOl software
for use in Matlab and Scilab applied to real -world problens.

Maj or topics of the course were

basic control software

systemidentification

nodel reduction

robust control design using Hinfinity techniques

L T

The program of the workshop was as foll ows:
Thur sday, Septenber 27, 2001

09.00 - 09.15 Wl conme addresses (Sabi ne Van Huffel, Angelika
Bunse- Ger st ner)

09.15 - 09.45 Introduction to NI CONET and SLI COT (Sabi ne Van Huffel)

09.45 - 10.30 The backbone of reliable numerical software: BLAS and
LAPACK (Sven Hammarli ng)

10.30 - 11.00 Coffee break

11.00 - 12.00 The Matlab Control Tool box (Hel muth Stahl)

12.00 - 13.30 Lunch

13.30 - 14.15 Basic control software (Paul Van Dooren, Peter Benner)

15.00 - 16.00 Coffee & Posters

16.00 - 19.00 Training Part | (Vasile Sing)

Friday, Septenber 28, 2001

09.00 - 10.30 Systemidentification with SLICOT (Vincent Verdult)
10.30 - 11.00 Coffee break

11.00 - 12.30 SLICOT nodel reduction tools (Andras Varga)

12.30 - 14.00 Lunch

14.00 - 15.00 Applications of SLICOT in industry (Joris de Cuyper)
15.00 - 15.30 Coffee break

15.30 - 18.30 Training Il (Vasile Sing)

19: 30 - 23: 00 Banquet

Sat urday, Septenber 29, 2001
09.00 - 10.30 Robust control design using SLICOT (Petko Petkov, Da-Wi Cu)

10.30 - 11.00 Coffee break
11.00 - 13.00 Training Il (Vasile Sim)



13.00 - 14.00 Lunch

During the poster session participants presented their own projects
and di scussed current problens or open questions. The follow ng
posters were presented:

Pet er Benner, Enrique Quintana-Orti, Gegorio Quintana-Orti:
Model reduction of |arge-scale dense systens

Younés Chahl aoui, Antoine Vandendorpe, Paul Van Dooren
Model reduction of |arge-scale dynam cal systens via Miltipoint
Padé

Francoi s Del ebecque, Serge Steer
Sci | ab- SLI COT

Erik El nroth, Pedher Johansson, Bo Kagstrom Daniel Kressner
Vol ker Mehr nmann:
SLI COT Wb Computi ng

Hei ke FaRbender, Peter Benner
SLI COT drives tractors!

Sven Hanmarl i ng:
LAPACK and ScalLAPACK: The underlying |linear algebra for SLICOT

I nés Ferrer-Mllorqui
I nterval -based tools for robust contro

I van Mar kovsky, Sabine Van Huff el
El ement - Wse Wi ghted Total Least Squares

I van Markovsky, Sabine Van Huffel, Bart De Moor:
Mul ti - Model System Paraneter Estimation

Horst Schul te:
Motion control for servo-pneunatic actuators using Takagi - Sugeno
fuzzy nodel s

Diana Maria Sima, Vasile Sim, Sabine Van Huff el
Recent Devel opnents in SLICOT Library for Systemldentification

Besi des the scientific program the conference dinner at the "Meierei"
certainly was one of the highlights of the workshop. Photos of this
event and ot her wor kshop snapshots can be viewed at and downl oaded from

htt p: // ww. mat h. uni - br enen. de/ zet enf wor kshops/ cacsd/ Phot os/ phot os. ht

5 (Forthcom ng) Meetings and synposia attended by N CONET partners
Communi cated by Vasile Sina and Sabine Van Huffel:

Conferences related to the NI CONET areas of interest, where N CONET
partners presented NI CONET/ SLI COT-rel ated tal ks and papers,
and/or dissenminate information and pronote SLICOTl, are the follow ng:

CGh0- GG70 neeting, a conference commenorating 50 years of conjugate
gradients and cel brating Gene Golub's 70th birthday, ETH Zuri ch,
February 18-20, 2001



GAMM Annual neeting, Augsburg, Germany, Mrch 25-28, 2002.

| FAC synposi um on paraneter estimation, Barcelona, Spain, March 2002.
Househol der synposium 16-21 June 2001, Scotl and.

MINS, "~ Mat henmatical Theory of networks and Systens' neeting 2002,

Uni versity of Notre Dane, South Bend, Indiana, USA, August 12-16, 2002,
see http://ww.nd. edu/ ~mt ns/



