MeTtoaunkun paspabotkum MO

Muxann durypHos



YTo Takoe pa3paboTtKa [107?

e Kak pa3paboTtatb 10

— B npeackasyembie CPOKU
* [lnaHnpoBaHue

— KoTopoe moXXHo byaeT pa3BuBaTb
* ApXUTeKTypa
e Style guide
* Code review

— W KoTOpoOe genaet To, YTO HYKHO
* TectupoBaHue
* Code review



Disclaimer

* Metoponorma paspabotku MO — Habop
NIYYLLIUX NPAKTUK

* Bcerna HanAETCA UCKNHOYEHMUE

* Hay4yHbIX KOA — KaK NPaBuIO, HE UCKNOYEHMNE



Style guide

KO,EI, YNTAKOT HAMHOTO 4Halle, 4em nMMuyT

e Style guide nomoraet yntaTb Kopa,
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KYAA MOXET BECTU 3TOT 3HAK
A 3TO 3AECHb 3A4EM?
;‘* 3TOT MOCT? HE CVABHO MHE MOMOT...
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rocnopu! A 3TA XPEHb
YTO ELLLE AEAAET?!

YTO 3A HEMMPOAYMAHHAS U
HEOMTUMAADHAS AOPOTA?

HEHABUXY YNTATD YYKOU KOA...




Y10 06bIYHO BXOAMUT B style guide?

e CornaweHus no Ha3BaHMAM (naming
conventions)

— Bce Ha3BaHMA — Ha aHINMUCKOM !

— MepemeHHble lowerCamelCase

— KoHcTtaHTbl UPPER_CASE

— Knaccobl n ctpyktypbl UpperCamelCase



Y10 06bIYHO BXOAMUT B style guide?

* dopmaTmpoBaHMe Koaa
* TpeboBaHUA K AOKYMEHTALNN

* TpeboBaHMA K KOMMEHTAPMAM

— 3a4em HanucaH 3ToT KoA,? [loyemy OH Takou?

KYAA MOXET BECTU ITOT 3HAK
ITOT MOCT? HE CUABHO MHE NMOMOT ...
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[Tpnmep

f=[0,1];for 1=3:10,£f(1)=£(1-1)+£(i-2);end; £

n = 10;
fib = zeros(1l, n);

fib(1:2) = [0, 11;
for 1 = 3:n

fib(i) = fib(i-1) + fib(i-2);
end

fib




Code review
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Code review

1N KOMMUTA B PENO3NUTOPUIN KOO, AOXHKEH
OTpeLeH3npoBaTb APYror y4aCTHUK KOMaHAabI

[Tlomoraet HanT oWNBOKK
CoBMmecCTHOe B/laAeHne Koaom
Oby4yeHune

Obcykaante Koa, a He YyenoseKa!



Relative Cost

TectnpoBaHue

Cost to correct bugs
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TectTupoBaHMe Hay4yHOro Koaa

SCIENTIFIC PUBLISHING

A Scientist’s Nightmare: Software
Problem Leads to Five Retractions

Until recently, Geoffrey Chang s career wason
a trajectory most young scientists only dream
about. In 1999, at the age of 28, the protein
crystallographer landed a faculty position at
the prestigious Scripps Research Institute in
San Diego. California. The next year, in a cer-

2001 Science paper, which described the struc-
ture of a protein called MsbA, isolated from the
bacterium Escherichia coli. MsbA belongs toa
huge and ancient family of molecules that use
energy from adenosine triphosphate 1o trans-
port molecules across cell membranes. These

Retraction: Measures of Clade Confidence Do Not Correlate with Accuracy of
Phylogenetic Trees

Barry G. Hall, Stephen J. Salipante

In PLoS Computational Biology, volume 3, issue 3, doi:10.1371/journal.pcbi.0030051:

As a result of a bug in the Perl script used to compare estimated trees with true trees, the clade confidence measures
were sometimes associated with the incorrect clades. The error was detected by the sharp eye of Professor Sarah P. Otto
of the University of British Columbia. She noticed a discrepancy between the example tree in Figure 1B and the results
reported for the gene nuoK in Table 1, and requested that she be sent all ten nuoK Bayesian trees. She painstakingly did
a manual comparison of those trees with the true trees, concluded that for that dataset there was a strong correlation
between clade confidence and the probability of a clade being true, and suggested the possibility of a bug in the Perl
script. Dr. Otto put in considerable effort, and we want to acknowledge the generosity of that effort.

LETTERS

edited by Etta Kavanagh

Retraction

WE WISH TO RETRACT OUR RESEARCH ARTICLE “STRUCTURE OF
MsbA from E. coli: A homolog of the multidrug resistance ATP bind-
ing cassette (ABC) transporters’™ and both of our Reports “Structure of
the ABC transporter MsbA in complex with ADP+vanadate and
lipopolysaccharide™ and “X-ray structure of the EmrE multidrug trans-
porter in complex with a substrate™ (/—3).

The recently reported structure of Sav1866 (4) indicated that our
MsbA structures (/, 2, 5) were incorrect in both the hand of the struc-
ture and the topology. Thus, our biological interpretations based on
these inverted models for MsbA are invalid.

Anin-house data reduction program introduced a change in sign for
anomalous differences. This program, which was not part of a conven-
tional data processing package, converted the anomalous pairs (I+ and
I-) to (F— and F+), thereby introducing a sign change. As the diffrac-
tion data collected for each set of MsbA crystals and for the EmrE
crystals were processed with the same program, the structures reported
in (/-3, 5, 6) had the wrong hand.



Bbl u Tak aenaete TecTbl!
ABTOMATU3NPYUTE UX!



Bmnabl Tectos

MopaynbHbie TecTbl (unit tests)
— OTaenbHblie KKUPMUYUKUY

NHTerpaunoHHbIe TeCTbl

— MecTa CTblKa «KUPMUYNKOB»
[ToeémoyHble TecTbl

— OYHKUMOHaNbHOCTb BCEN NPOrpaMmbl

PerpeccnMoHHble TecTbl
— Crapble barn He NOABUINCL CHOBA



MoAaynbHble TecTbl

 Moaynb — HaumeHbllaA 4acTb Koaa, KOTOPYIO
MOHO OCMbIC/IEHHO TECTUPOBATb

* Moaynun TeCTUpYyTCA U30JIMPOBAHHO OT
APYrnx moayneu

e TecTbl *XenaTesibHO NUCaTb OAHOBPEMEHHO C
TeCTUPYEMbIM KOZOM



YTO AatoT moAay/ibHbIe TeCTbI?

Ko, nuiweTtca bbicTpen (C yyeTom BpemeHm Ha
NOUCK OLLNOOK)

[lononHnTeNnbHaa AOKYMEHTAUMA K Koay
Jlerye oNnTMMKMU3MPOBATb U yAy4YLLATb KO,

YBepeHHOCTb B Koae



KaK TecTupoBaTb?

Npena: makcMmanbHoe NOKPbITUE Koaa
MMWHUMaNbHbIM YNCOM TECTOB

TecTbl AONXKHbI ObITb MPOCTbIMU
[lon*KHO bbITb 04EBUAHO, YTO TECTUpyeTcA!
NUcnonb3ynte ppemmBopku. Ana MATLAB — xUnit.



A NOKOHKpETHeN?...

«XopoLune» BXoAHble 3Ha4YeHUA
KpanHue cnyyau
CpaBHeHMe ¢ 6os1iee NPOCTbIM peLleHnem

Ecnun B Tecte ectb paHaomMmM3auuns, ob6a3aTesibHO
duKcnpymnTte seed

BHewHmne npoBepeHHble bBUOANOTEKU HE HYXKHO
TEeCTUPOBATH



Mpnumep n3 [1]

function test suite = test inv
initTestSuite;
% Demonstration tests of inv.m

—

function test2D
% Test expected value for simple 2D matrix
« »

Xopowue J a1, 25 3, a1

3Ha4YeHunA invA = [-2, 1; 1.5, -0.5];
assertElementsAlmostEqual (invA, inv(A), 'absolute',
function testScalar
% Tests with known scalar input

KpanHuni | | |

o — A = pil; % alternatives are A=[] or A=inf
cny4yaun invA = 1/pi;

assertElementsAlmostEqual (invA, inv(A), 'absolute',

—

le-o,

le-o,

0)

0)



3anycK TecToB

>> runtests
Test suite: C:\Users\Muxann\Documents\MATLAB
21-Apr-2013 17:44:50

Starting test run with 2 test cases.

PASSED in 0.153 seconds.

>> runtests
Test suite: C:\Users\Muxaun\Documents\MATLAB
21-Apr-2013 17:48:17

Starting test run with 2 test cases.

.F

FAILED in 0.012 seconds.

===== Test Case Failure =====

Location: C:\Users\Muxann\Documents\MATLAB\test_inv.m
Name: testScalar
C:\Users\Muxann\Documents\MATLAB\test_inv.m at line 20

Input elements are not all equal within absolute tolerance: 1e-06

First input:
0.6366

Second input:
0.3183




Moaynu c 3aBUCUMOCTAMU

* XOTUM TEeCTUPOBATb OTAENbHbIE MOA4Y/U
* 3aBUCUMOCTM 3TOMY MeLlatoT

* Mocks u stubs no3sonatoT nsonnposaTtb KoAa
— BBoAa-BbiBOA,

— Npyrne moaynm (BO3MOXKHO, eLé He HanMcaHHble)



BbiBOA b

e Style guide ynpouwlaet yteHne Koaa
* Code review nomoraeT nckatb barun u
obecneymBaeT COBMECTHOE BaJ€HNEM KOAOM

 ABTOMATUYECKOE TEeCTMPOBaHUE Koaa
yCKopseT pa3paboTKy U NO3BONAET NONYYUTb
bonee KadecteeHHoe 10



JInTepartypa

[1] Richard E. Turner. Unit testing: Why | write
more test code than regular code
http://www.gatsby.ucl.ac.uk/~turner/TeaTalks/u
nitTesting/unitTestingTalk.pdf

[2] C. MakKkoHenn. CoBepLleHHbIN KoAa



http://www.gatsby.ucl.ac.uk/~turner/TeaTalks/unitTesting/unitTestingTalk.pdf
http://www.gatsby.ucl.ac.uk/~turner/TeaTalks/unitTesting/unitTestingTalk.pdf
http://www.gatsby.ucl.ac.uk/~turner/TeaTalks/unitTesting/unitTestingTalk.pdf

[loacyeT sHTponuu

function result = calcEntropy (X)

if isempty (X)
error ('calcEntropy:empty', 'X is empty');
end

if ~isnumeric (X)
error ('calcEntropy:xIsNotNumeric', ...
'X is not a numeric array');
end

if ~isrow (X)
error ('calcEntropy:xIsNotRow', 'X is not a row');
end

elements = unique (X);
prob = zeros (length(elements), 1);
for i = l:length(elements)
prob (i) = sum(X == elements(i)) / length (X);
end
result = -sum(prob .* log2(prob));

function test suite = testCalcEntropy
initTestSuite;

function testOnelabel
assertElementsAlmostEqual (calcEntropy ([0 0 0]), 0);

function testTwoUniformLabels
assertElementsAlmostEqual (calcEntropy ([0 11), 1);

function testThreeUniformLabels
assertElementsAlmostEqual (calcEntropy ([1 2 31), log2(3));

function testNonUniformLabels
assertElementsAlmostEqual (calcEntropy ([0 1 11),...
-1/3*1og2(1/3) - 2/3*1og2(2/3));

function testEmptyFails
f = @() calcEntropy([]):
assertExceptionThrown (f, 'calcEntropy:empty');

function testNotNumericArgumentFails
f = @() calcEntropy('string');
assertExceptionThrown (f, 'calcEntropy:xIsNotNumeric');

function testNotRowFails
f = @() calcEntropy ([0 0; 0 0]);
assertExceptionThrown (f, 'calcEntropy:xIsNotRow') ;




