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Intreduction te: Computer Algebra

Maple will"be shown

Mathematica and MUuPAD are; Iargely.
similar



llesting — Big Picture

EUndamentall Axiom:

Axiom 2:

m SUgS are netciosedrtntlanratiemaied iest
HEsSibeEencliealed



Statistics

11973 test files, ~40000 test cases
Run on 14  platforms’” nightly: @Maplesofit

+5 extra at research labs arotnd world
s Roughly: 750K test cases run: daily.

Jlakes ~8hrs on 2.4Ghz Linux PC

s Uses 298,51 Gigs o memory
s Allocates 33.4 Gigs



Infrastructure

SCM (Changes#-auther, SoUrces)
Jiest suite DB (tests, fiunctions! called)
Source code DB (Ssources;, functions defined)
A = Tiest failure A" = flnctions used

B ='Recent changes & B/ = functions changed
ANV [T B* = likely: problem

Emaillauthoer. Email manager?



Infrastructure

SCM (Chianges+author, SOUrces)
Test suite DB (tests, functions called)

Source code DBT  (Sources, functions defined)

Preventative

itest  rfindtest solve/rec



Infrastructure

SCM (Changes+-author;, sources)
Test suite DB (tests, functions called)
Source; code DB (Ssources;, functions defined)
Jjest suite, DB (tests, time + memory: used)

40rdays of data
Use z-score to get  real” changes
Nmings are noeisy.
Autemated report
Use student-t test for glebal trends
Can detect 0.5% slowdown with 1% noise



RODOCOP

Given a test that fails,

s FIind mest recent chande that may: be cause
» Back eut that change (1ocally)

m Re-run test

= Analyse results

Repeat (backwards in time)! iff falure still present

Works for fiailure as well as reseurce Usage
ISSUES



Testing — Details

Basic design

problem i=define proplem();

dnNSWer ;= compute(problem);

expected ;= expected._answer();
Verify(test#, problem, answer, expected);



llesting — Details

Sample test

#test
with(Inttrans):
5=l ;
TRY(1,assign(rl, laplace(arctan(-2/5"t),t,s)));
TRY(2, eval(laplace(arctan(x>t),t,s),X=-2/5), rl) assuming Re(x)<0;
= il
TRY(3,assign(rl, laplace(arctan((1-2/5)7t),t,5)));
TRY(4, eval(laplace(anctan(x*t),t,s),x=1-2/5), rl) assuming Re(x)<0;
Wl 2=l
TRY(5,assign(rl, laplace(arctan(1*t),t,s)));
TRY[verify, simpliiy](6, eval(laplace(arctan(x*t),t,s),x=1), ri
) assuming Re(x)=0,Im(x)>0;
#end test



liesting - Faillure, reports

Pass/alliis, only so usefl
s Need tor know a test failed

First try: preduce detailed output
s [npUt, output, expected output
s Problems: non-determinism; + zero-testing

Second! try: produce script to reproduce

s INpUt, output, command, expected output;, all
as a Maple script that can’ be re-executed

s Very useful when testing leng seguences



Tiesting - Selection

For Unit tests:
s + and net-not.

s Minimum wanted coverage:
Structuralis all' code, allidata shapes
Semantic: all Specification Cases, book CASES
s Hopeilitl  coverade:
Struttral: all patins, all datal cases
Semantic: all beok cases; functionally: needed! cases



Random Tllesting
[DonEe! Vial GENerators

s Generate randoem samples o a given length
fromi datal given by a grammar (CEG)

s Grammalr can describe datal syntactically of
semantically;

(Ge0d Way e GEnErate problems:
s Generate answer

s [nvert computation to get problem
s Solve preblemferward

s Compare

s [hink of testing an Eigenvalue solver for
complex symmetric matrices




Summary.

[Easier:

s Mostly’ stateless

a Alteomation

s [Integrated! infrastructure
s INtrespection



Summary.

IHarder:

s Equivalence problem

= Specification = = classical mathematics’
= Non-determinism. Eigenbugs.

s [lesting pasolve involves ~50% of the library.
72938/ I statements in the library,

s Untyped
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