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Origins of MATLAB

1947 – 1975
Before MATLAB

1976 – 1984
“Classic” MATLAB

1984 – 2016
MathWorks
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Mentors

John Todd
George Forsythe
J. H. Wilkinson
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1947
Alan Turing
National Physical
Laboratory

ACE
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1951
J. H. Wilkinson
Pilot Ace
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1952
SWAC
UCLA

Standards Western Automatic Computer
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1952
INA
UCLA
George Forsythe
John Todd
Olga Taussky-Todd
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Late 1950’s
Caltech Math
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1957
Utah kid goes
to Caltech
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1959
Caltech
Burroughs 205
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Machine language
Paper tape
Hilbert matrices
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George Forsythe
Stanford
Math Professor
1964 Founds Computer
Science Department
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1963
DEC PDP-1
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1963
Space War
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1964
Gatlinburg, TN

Wilkinson
Givens
Forsythe
Householder
Henrici
Bauer
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1965
Stanford thesis
L-shaped 
membrane
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1984 1987

1992 1994

1997
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1967
Forsythe & Moler



19

1960’s-1970’s
Wilkinson
Univ. Michigan
Argonne Nat’l Lab
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1971
Wilkinson & Reinsch
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1976
EISPACK
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1979
LINPACK
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1979
Jack Dongarra
Cleve Moler
Pete Stewart
Jim Bunch
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2011
33 Years
Later
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Appendix B
First
LINPACK
Benchmark



26



27

1979
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1977
MATLAB
Matrix Laboratory
PL/0
Fortran
Matrix data type
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Early Days at Argonne, Speakeasy
:_a=matrix(2,2:1,2,3,4) ; a 

A (A 2 by 2 Matrix) 

1 2 

3 4 

:_a*a 

A*A (A 2 by 2 Matrix) 

7   10 

15  22

:_a/a 

A/A (A 2 by 2 Matrix)

1  0

0  1

:_aa=array(2,2:1,2,3,4)

:_aa*aa

AA*AA (A 2 by 2 Array)

1  4 

9  16 

:_aa/aa

AA/AA (A 2 by 2 Array) 

1  1 

1  1
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Early Days at Argonne, Tek 4081
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Cricket Lecture at Argonne Picnic
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1979
Stanford
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1979-80 Winter Quarter

CS237
Numerical Analysis
Math & CS Students

Not impressed
Engineering Students

Love MATLAB
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1981

Commercial software for CDA
Integrated Systems Inc. (ISI)

Matrix-X
Systems Control Technology (SCT)

Ctrl-C 
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Jack 
Little
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1984

MATLAB reimplemented in C
Jack Little and Steve Bangert
The MathWorks founded
Commercial MATLAB debut
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Jack’s
Compaq
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MathWorks Headcount

1984-91
Doubles every year

1992-2014   Not so fast
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1987



52

1989



53

2014
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MathWorks at a Glance
Earth’s topography 

on a Miller cylindrical 

projection, created 

with MATLAB and 

Mapping Toolbox

● Headquarters:

Natick, Massachusetts US

● Other U.S. Locations: 

California, Michigan, 

Texas, Washington, DC

● Europe:

France, Germany, Italy, 

Netherlands, Spain, Sweden, 

Switzerland, United Kingdom

● Asia-Pacific:

Australia, China, India,

Japan, Korea

● Worldwide training

and consulting 

● Distributors serving more 

than 20 countries
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Natick Construction Update
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MATLAB and HPC
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1985
Intel iPSC
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MATLAB on the iPSC

MATLAB runs only on PC front end.
Little support on iPSC itself.
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1986

Mike Heath, editor,

“Proceedings of the First Conference

on Hypercube Multiprocessors

Knoxville, Tennessee, 1986."
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“Embarrassingly Parallel”

One important way in which LINPACK and EISPACK will be used on such 

machines is in applications with many tasks involving matrices small enough to be 

stored on a single processor.  The conventional subroutines can be used on the 

individual processors with no modification.  We call such applications 

“embarrassingly parallel” to emphasize the fact that, while there is a high degree of 

parallelism and it is possible to make efficient use of many processors, the 

granularity is large enough that no cooperation between the processors is required 

within the matrix computations.
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“Megaflops per Gallon”
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iPSC Failure

Hardly any operating system.
Not enough memory.
No apps.
Parallelization hard, especially in 1986.
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1990 - 2004

For 15 years, I am barely involved 
in HPC, except for …
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Cleve’s Corner, 1995
Why there isn’t a parallel MATLAB

• Memory model
• Granularity
• Business situation
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2004 + 2005
MATLAB returns to HPC

SC04, Pittsburgh
Parallel MATLAB debut

SC05, Seattle  
Bill Gates keynote
MATLAB demo
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2015

MATLAB and Simulink
Many functions “parallel enabled”.

Parallel Computing Toolbox (PCT)
Explicit parallelism at several levels.

Distributed Computing Server (MDCS)
Clusters and job managers.
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Parallel Enabled

Simulink
Code Generation
Computational Biology
Control System Design and Analysis
Image Processing and Computer Vision
Math, Statistics, and Optimization
Signal Processing and Communications
Verification, Validation, and Test



72

Parallel Computing Toolbox

parpool
parfor
parfeval
spmd
batch
distributed
gpuArray
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gpuArray

More popular than distributed.

Close cooperation with NVIDIA and
Univ. Tennessee ICL.

>> length(methods('gpuArray'))
ans =
399
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% BLACKJACKDEMO  Parallel blackjack demo.

p = 4;      % Number of players.

n = 10000;  % Number of hands per player.

B = zeros(n,p);

tic

parfor k = 1:p

B(:,k) = blackjack(n);

end

t = toc;

s = sum(B(n,:));

plot(B)
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>> blackjackdemo

Elapsed time is 8.136478 seconds.

>> parpool

Starting parallel pool (parpool) using the 
'local' profile ... connected to 2 workers.

>> blackjackdemo

Elapsed time is 4.389613 seconds.
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% BLACKJACKDEMO  Parallel blackjack demo.

p = 4;      % Number of players.

n = 10000;  % Number of hands per player.

B = zeros(n,p);

tic

parfor k = 1:p

B(:,k) = blackjack(n);

end

toc

plot(B)
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MATLAB HPC Today

Dominant use: embarrassingly parallel parfor.

Distributed arrays: useful data structure.

As far as we know: little distributed dense
linear algebra.
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MATLAB HPC Today

Job managers rule:
File systems, security, privacy

Shared facilities preclude interactivity:
Argonne’s Jazz
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MATLAB Today

Simulink
Stateflow
Dozens of toolboxes & blocksets
Thousands of functions
Thousands of pages of documentation
Several million lines of code
Almost half M
Almost half C
Some Java
Some Fortran
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MATLAB's historical and intellectual
basis is numerical linear algebra. 

MATLAB's commercial success derives
from applications in technical computing.



82

"The reason MATLAB is so good
at signal processing is that it was
not designed for signal processing.
It was designed to do mathematics."

-- Jim McClellan
Georgia Tech 
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MATLAB

Not just “Matrix Laboratory” anymore.
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On the Web

//www.mathworks.com/products/
parallel-computing/
matlab-parallel-cloud

//www.mathworks.com/matlabcentral

//www.mathworks.com/moler

//blogs.mathworks.com/cleve


