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MATLAD Language

° Sgstem VS Language
o “Core MATLABR vs “Full MATLAB”
® Lowering the core MATLAB language

® Computational core in applications

o 80-20 rule
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An Old Stuclg

jakes: Type-specialized FORTRAN vs MATLAB

I VATLAB 6.x
I FORTRAN
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.. And a New One

dlaplacian: C vs MATLAB

1.4

I
B MATLAB 7.0

time (seconds)

Intel Xeon 3GHz Sun SPARCV9 1.2GHz Apple PowePC G4 1.3GHz
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The Language

TS Higl%level ol:)erations

S Heavilg overloaded operators

* “generic” oPerations

+ Rich array semantics

o Extensive suPPort ibraries
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lmPerati\/e Constructs

* Simple statements

* FTOR looP
 WHILE IooP

* SWITCH statement
s Feadet SEIT TwliPe =

+ Function calls (arguments bg Value)
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Semantics

o “Usual” C-like semantics for |anguag<—:

constructs

* true FOR—-IOOP (unlike O

o Rich semantics for array manil:)ulation

+ 2-dimensional array the basic unit of

computation
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Context»-DePenclencg

o The end kegworcl n subsc:ril:)ts

* A(end, end-1, end+2) = ...
* ..=A(end, end-1, end+2)
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Context»-DePenclencg

Contex’c—-depen&ent return values

Y unction-pe vi=deo ().
* x + foo()

* [x, y] + fool)

* [X,, z] + fool)
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Arrag Subscripting

® K1 =NDD By
¥ X: scalar) arrag
* P.g: scalar, array

o T scalar) array
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lmplications for Type Int.

o Limited use of backward flow

* excel:)tions: max, min, Point~wise arithmetic
* Assumption of correctness

® Complicated case analgsis

® casler CXPFCSSCCI PFOCCClUT'BHH
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Inferrin g Tﬂ pes

o Data-flow analgsis

o Forward flow of information

® Dgnamic inference

* continuous sPectrum of choices between

specialization and clgnamic analgsis
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Compiling Type Inference
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Compiling > Type Inference
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Recognizi ng, Combinations

function [s, r, j_hist] = min_sr1 (xt, h, m, alpha)

while ~ok

invsr = change_form_inv (srO, h, m, low_rp);
big_f = change_form (xt-invsr, h, m);

while iter s < 3*m

invdrO = change_form_inv (srO, h, m, low_rp);
sssdr = change_form (invdr0O, h, m);

end

invsr = change_form_inv (srO, h, m, low_rp);
big_f = change_form (xt-invsr, h, m);

while iter r < n1*n2

invdrO = change_form_inv (srO, h, m, low_rp);
sssdr = change_form (invdrO, h, m);

end

end
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OPti mizi ng, Patterns

for ii = 1:200
;:.Ean = jakes_mp1(16500, 160, ii, num_paths);
1;;).r snr=2:2:20
.[.s.,x,ci,h,L,a,y,nO] = newcodesig (NO, |, num_paths, M, snr, chan, sig_pow_paths);

lo1,d1,d2,d3,mf,m] = codesdhd (y, a, h, NO, Tm, Bd, M, B, n0);

end

end
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OPti mizi ng, Patterns

init_vals = jakes_mp1_init (16500, 160, num_paths);
for ii = 1:200
.c.han = jakes_mp1_delta (init_vals, ii);
? 1.“;).r snr=2:2:20
. .[.s.,x,ci,h,L,a,y,nO] = newcodesig (NO, |, num_paths, M, snr, chan, sig_pow_paths);

[01,d1,d2,d3,mf,m] = codesdhd (y, a, h, NO, Tm, Bd, M, B, n0);

end

end
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Rewritin g
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Rewritin g

* Source-level Transtormations

* Stratego rewriting sgstem
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Rewritin g

* Source-level Transtormations

* Stratego rewriting sgstem

* CaPturing Domain Knowlcdge

o definition of “knowledge”
* capturing and utilizing the “knowleclge”
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Rewritin g

* Source-level Transtormations

* Stratego rewriting sgstem

> CaPturing Domain Knowledge

o definition of “knowledge”
* capturing and utilizing the “knowledge”

o | ower ng,
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| essons

TS Hgbricl model of compilation

TS Focus on the coml:)utational core

® overlal:)s with the JIT aPProach

o Critical importaﬂce of libraries

o Careful im]:)lementation of array

semantics
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Cha”enges

TS lclenthcy and clevelol:) ibraries

+ Build domaimspeciﬁc transtormation

model (s)

* annotation Ianguage

® cost model

S lmplementl
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