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AAANQ VIO (PUAOYEVETIKA OEVTPA

Mo eVOIO@EPEL VA AVATPEEOVE OTO TIOPEABOV YO VO KATOAABOUVUE TNV
€EEAIKTIKI] 1OTOPIO OVAPECO CE OINPOPETIKG €idn !



AAANQ VIO (PUAOYEVETIKA OEVTPA

——— Kowoi uTtoBeTIKOi TIpAyOVOI




AAANQ VIO (PUAOYEVETIKA OEVTPA

Mg KATOOKEVAJOVME EVA TETOIO OEVTIPO;
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ZUYKPIVOVTOC HOPPOAOYIKA XOPOKTNPIOTIKA
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Tov TTaAIO KOIPO

Aapfivog 1837
ZUYKPIVOVTOC HOPPOAOYIKA XOPOKTNPIOTIKA

— €iVoll KATIWC UTTOKEIMEVIKO
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2 NUEPO

Eaywyr) DNA
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LAACCTT...

...CCCATC...

2 NUEPO

...CCCACC...

Tl TTOPATNPEITE;

...CCCLCC...
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2NUEPQ

5

LAACCTT... ..CCCATG... ... CCCACC... ... CCCTCC...

ST
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2 NUEPQ
To DNA twv Ttpoyovwv

4‘/7 ouVNBwWE eV TO EXOULE!

...CCCACC... ..CccccccC..
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O KopoVvoioC

Phylogenetic analysis of SARS-CoV-2 data is
difficult

Benoll Morel' ', Plerre Barbera® ', Lucas Czech’, Ben Betfisworth', Lukas Hibner'~, Sarah Lutieropp ', Dora Serdarl',
EvangolisGeorgla Kostakl”, loannis Mamals", Alexey M Hodw‘,flgvhn Pavlidis”, Dimitrios Paraskevis', and Alexandros
Stamatakls -
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YT1toAoyidovtac Aevipa
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YT1toAoyidovtac Aevipa
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YT1toAoyidovtac Aevipa

$




YT1toAoyidovtac Aevipa
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[TO0O PUAOYEVETIKO dEVTPO
LTTOPXOLV PE 4 €i1dN A, B, C, D;



[TO0O PUAOYEVETIKO dEVTPO
LTTOPXOULV UE 4 €1dn A, B, C, D;

A\ /C
\

B D

NS .
\ \

C D D



[T OIOAEYOLE TO TTIO TUIBAVO;

DN
\

B D

NS NS
\ \

C D D



[1wW¢ OIAAEYOLE TO TTIO TTIOAVO;

2kop: 1.0 C

\ 2KOp: 3.0/ A\ 2KOp: 2.0/ B

C D D C

XpelalOpaaoTe KPITHPIO (MaBNUOTIKA MOVTEAN) VIO VO ETIAEEOVLPE TO TIIO
TIOAVO OEVTIPO — ONANDI TO dEVTPO TIOU TAIPIALE/EENYEL TTIIO KOAX TO dEdOUEVA
DNA TToU TIapaTtnpPOUE



ApPQ, TIPETIEI VA BPOVUE TO OEVTPO ME
T0 BEATIOTO OKOP

N

2kop: 1.0 C

BEATIOTO OEVTPO

\ 2KOP. 3.0/ A\ 2Kop: 2.0/ B

('3/



ApPQ, TIPETIEI VA BPOVUE TO OEVTPO ME
T0 BEATIOTO OKOP

BEATIOTO OEVTPO




TO OKOP OTO RAXML

 Maximum Likelihood — M&yiotn ruBavogaveia

— TIOOO TIOAVO €ival EVa OLUYKEKPIUEVO OEVTIPO va dNUIOLPYNOE
TIC OAANAOUXIEC TTOL TIOPATNPOVUE OTA PUAO OEOOUEVOL EVOC
OTOTIOTIKOU PMOVTEAOL €EEAIENC TWV OAANAOUXIWV;

Published: November 1981

Evolutionary trees from DNA sequences: A maximum
likelihood approach

Joseph Felsenstein

Joumnal of Molecular Evolution 17, 368-376 (1981) | Cite this article

10k Accesses | 11k Citations | 54 Altmetric | Metrics

Summary

The application of maximum likelihood techniques to the estimation of evolutionary trees from nucleic
acid sequence data is discussed. A computationally feasible method for finding such maximum

likelihood estimates is developed. and a computer program is available. This method has advantages

over the traditional parsimony algorithms, which can give misleading results if rates of evolution differ
in different lineages. It also allows the testing of hypotheses about the constancy of evolutionary rates

by likelihood ratio tests, and gives rough indication of the error of the estimate of the tree.

Joe Felsenstein:
OAYOPIOUOC SLVOMIKOUL TIPOYPOUMATIoHNOL 1981



BEATIOTO Agvipo - 1oV gival To DNA;

31



BEATIOTO Agvipo - 1oV gival To DNA;

."CCQ CC... LWAACGTT...
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...CCCACC...



2 VUTIEPOOUO

* 0 4 €idn £xovpe 3 dIAPOPETIKA OEVTIPO

e ApQ, TIPETIEI ATIAG VO UTTOAOYIOOUE TO OKOP pag (oTov
UTTOAOYIOTH) YIO AUTA TO TPIC QEVTPO VIO VO BPOVE TO OEVTPO UE
10 BEATIOTO OKOp

e Na 5,6, 7, ... €idn TTOOA dEVIPA TIPETIEI VO OKOPAPOULHE OUWC —
TIOOO OEVTPA UTIAPXOULV;



AC KOTOOKEVOOOULUE OEVTPU

_<

3 €idn - 1 devipo



AC KOTOOKEVAOOULE dEVTPO

—
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N
4 €idn - 3 oevipa



AC KOTOOKEVAOOULE dEVTPO

—
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N
5 €idn —» 15 dévipa

L X XXX



AC KOTOOKEVAOOULE dEVTPO

—
<
>_/

YX XXX
NN XX

6 €idn — 105 devipa



O aplBuoC TwV dEVTPWVY QUEAVETAI
UTTEPEKBETIKA PE TOV OPIBUO TWV EIOWV

—
<
>_/

LX XXX




Tnv £xovpue Bayel ...




Number of rabbits
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EkBetikry Abénon
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1342
L ]
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) a
}!EE
128
{50  ;
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Blogik

* o va BpoUpe 10 BEATIOTO dEVTPO TIPETIEL VA LTIOAOYIOOUUE TO
oKop Yyio OAA ta dEvTpa

- OEV UTTAPXEI dLVOTOTNTA VA “KOYOULUE dPOUO”
10 €idn — 2 x 108 devipa

11 €idn — 3 x 107 devipa

15 €idn — 8 x 1012 devtpa

20 €idn — 2 x 1020 devTpa

50 €idn — 3 x 1074 d&vtpa




XpPOVvo¢ YTIOAOYIOUOU

* AV UTTOBEO00ULE, APKETA PEAAIOTIKA, OTI O UTTOAOYIOHOC TOL OKOP VIO VO
OEVTPO TTAIPVEL 1 OEVTEPOAETITO

« 10¢€idn - 555 wpec

e 11¢€idn - 8333 wpegn 347 PEPEC

e« 15¢€idn - 92592592 pépeg n 260091 xpovia

e 20¢€idn —» TIEPITIOL 2%10%5 PEPEC N 5.5%1012 xpovia
e 50¢€idn —» TEPiTIOL 3%x108° pEPEC N 9.5x1086 xpovia

« Kal é&va d&vtpo e 50 €idn orjuepa Bewpeital yIKPO

e 20V va Bapdag T0 KEPAAI 0OL OTOV TOIXO ... EVa TIPAUO



O ap1Bpog devipwy yia 2000 €idn

stamatak@exelixis:~/Desktop/GIT/TreeCounter$ ./treeCounter -n 2000

GNU GPL tree number calculator released June 2011 by Alexandros Stamatakis

Number of unrooted binary trees for 2000 taxa: 30049638174211656151632910065681814981377232074237013089504954043012636525258308210827685996688247000464352735214265634288295
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2481458312068440167606239306009711616729715504728487799634337531348994230372437347879131989085953764070134849446113877572576952408702461720107874297380462275052545706689372
3194182064407068918840038705902897721975164544959758216621306205064617761099485663734168183584989329076993382067801052437284614924034229611551826097782286191926720712951895
8936009958130974233072316382518428110330571017441156884305131865877544376308500311451110723837039707465182232040406154708273078629957549331031275208616700660791298014262230
0565123522718063819509335872651728623589020520016144361756075654286471422126613004434807084067501589247673166341539540575074474994909831496473031080411401891849735912811228
3787740498848340562102420566424463860093899650857429619472690543015281237526510965815284699797036792171129035568096180791695879516141592810495281798558472925344478644244359
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6488999260873286612630642543260248979229113560071640573984516375245243376943755857384725545564397599604255914640112221144755235573176239973057747183956531217416532295986675
9012941161239240722093250369673124884491553759210650656015416720774159236240868667675348286512964888739059707578802473393463470848159011639772797747480417316268700916728735
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10100476710143506388579534768447255389801541923317027519896180635152682543173193832925891931530164130548972311128666465492971930479296432829556719092881692091042334122007454
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350341796875

Approximately 3.00 times 1076328



NP-okAnpa MNMpoBAnuata

* 3TNV TIANPOQPOPIKNA (KOl OTNV KABNUEPIVOTNTA) LTIAPXOULV TIOAAN
TETOIO TIPOLBANHATA, OTIWC N EVPECN TOU BEATIOTOU
(UAOYEVETIKOU OEVTPOU — OTTOU XTUTIAC TO KEQAAI OOV OTOV TOIXO

— AOYW TOU (UTTEP)EKBETIKO aLEAVOIEVOL OPIBUOL AVCEWV OEV
UTIOPOUE VA BPOVYE TNV BEATIOTN AVOT ... YVIOTI BA TIEPIMEVOVE
VIO QIWVEC



[Tiow ota OEVIPA — AUCEIC OTNV
pagn

BEATIOTO dEVTIPO

KoAd oKop

XWPOG £€EPELVNONG \

> TPATNYIKN
Poaéipatog

\
XAAla oKop
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[Tiow ota OEVIPA — AUCEIC OTNV
pagn

BEATIOTO dEVTIPO

’ ’ KaAd okop
XWPOC £¢EPELVNONG R
>TPATNYIKN
Poaéipatog
\
XAAla oKop

To TtPOBANHA va BPoOHE TO BEATIOTO AEVTPO Eivol NP-CKANPO yio A TO YVWOTA KPITHPIO

46



[Tiow ota OEVIPA — AUCEIC OTNV
pagn

BEATIOTO dEVTIPO

>TPATNYIKN
Poaéipatog

> UVABWC KOAAAUE PE TO Paipo
o€ €Va TOTIKA BEATIOTO dEVTPO

To TtPOBANHA va BPoOHE TO BEATIOTO AEVTPO Eivol NP-CKANPO yio A TO YVWOTA KPITHPIO

a7



AEVTPA EKKIVNONC

BEATIOTO dEVTIPO

KoAd oKop

XWPOG £€EPELVNONG \

AEVTPO ekKivnong O

\
XAAla oKop

48
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AEVTPA EKKIVNONC

BEATIOTO dEVTIPO

XWPOG £€EPELVNONG

AEVTPO eKKivnong 1

KoAd oKop
A

\
XAAla oKop
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[Tape oAl otov Joe Felsenstein

2

PHYLIP
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[Tape oAl otov Joe Felsenstein

PHYLIP

> Comput Appl Biosci. 1994 Feb;10(1):41-8. doi: 10.1093/bicinformatics/10.1.41

p fastDNAmL: a tool for construction of phylogenetic
trees of DNA sequences using maximum likelihood

G J Olsen ", H Matsuda, R Hagstrom, R Overbeek

Affiliations 4 expand
PMID: 8193955 DOI: 10.1093/bioinformatics/10.1.41



[Tape oAl otov Joe Felsenstein

PHYLIP

> Comput Appl Biosci. 1994 Feb;70(1):41-8. doi: 10.1093/bioinformatics/10.1.41

p fastDNAmL: a tool for construction of phylogenetic
trees of DNA sequences using maximum likelihood

GJ Olsen ", H Matsuda, R Hagstrom, R Overbeek

Affiliations 4 expand
PMID: 8193955 DOI: 10.1093/bioinformatics/10.1.41

JOURNAL ARTICLE
RAxML version 8: a tool for phylogenetic analysis
» and post-analysis of large phylogenies &

Alexandros Stamatakis  Author Notes

IS O e Bioinformatics, Volume 30, Issue 9, May 2014, Pages 1312-1313,
https://doi.org/10.1093/bicinformatics/btu033
Published: 21 January2014  Article history v
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Ba urtopoLoa va UIAGW VIO WPEC



ATIO TN PO N TIOAVUTIAOKOTNTA, OTIO
TNV OAAN O OYKOC TWV OEOOUEVWV

KOOTOC YOVIdIWUOTOC
\

\
\
\
\
\
\
\

$100,000,000

$10,000,000

Kootocg
UTTOAOYIOHOU

$1,000,000

$100,000

$10,000

N I H National Human Genome
Research Institute

genome.gov/sequencingcosts

$1,000

$100

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021




A€OOUEVA PUE TNV TTAPOOO TOU
XPOVOU

Agkaetia Tov 90

« 10-20 €idn & €va yovidlo

* Eva yovidio: mepimov 1000 yapaktApec DNA avd €(do¢

2001 (0Tav apyloa To 616aKTOPLKO)

« 150 €{bn & éva yovidlo (Baktnpidia)

2011

* 55,000 €{dbn & 10 yovidia - nepimov 10,000 yapaktripec DNA ava €i(doc (putd)
2014

« 40 €(dn & oA6KANpPO TO Yovdlwpa - mdvw amndé 1,000,000 xapaktripeg avd £18o¢
(MOLALA)

"Whole-genome analyses resolve early branches in the tree of life of modern
birds". Science, 46(6215):1320-1331, 2014

2019

« 350 €ldn & 0AGKANPO TO Yovdiwpa - madvw and 1,000,000 yapakTAPEC ava £(boC
(TMOLALG)

- ypetdotnkav 500,000 Wpec vtoAoyLopoD yia va vrtoAoyicovpe ‘ENA 8évtpo



500,000 wpeC VTTOAOYIOUOU);

e XPNOIUOTIOIOVHE TIOPAAANAOUC ETIEEEPYATTEC

MapAAANAOC eTIEEEPYAOTAC VIO TNV EpELVA 0TO MOvaxo — Ttavw aTto 60,000 TTLPHVEC



500,000 wpeC VTTOAOYIOUOU);

e XPNOIUOTIOIOVHE TIOPAAANAOUC ETIEEEPYATTEC

= AZilel VO KOTOIVOAGVOUE TOGT EVEPYEIX
VIO €V K...0EVTPO ;

I!__—

MapAAANAOC eTIEEEPYAOTAC VIO TNV EpELVA 0TO MOvaxo — Ttavw aTto 60,000 TTLPHVEC



EEEAIEN eTTEEEPYOOTWOV

x86

FPGAS

Eneéepyaotnc Playstation

Intel Xeon PHI

AlOVUOUOTIKEC EVTIOAEC SSE3, AVX, AVX512 o€ x86

Op’enMP/Pthreads: TIAPAAANAOC TIPOYPUAUUOTIONOC € GUOTNUATO KOIVHC
pvnung

MPI: Message Passing Interface — TTapAAANAOC TIPOYPOUMATIONOC
GPUs

ARM

YBp1dika cuotiuata (ARM/GPU/x86)



Mot avaypayapue 10 RAXML ATTO
TNV apx

[TPOLBANUOTA PE TNV OLVTIPNON — CUVEXEIC ETIEKTATEIC — XAVAUE THV UTTAAA
AlOXWPIoINOC 0€ ExaML (JEYAAO!l TIOPAAANAOL ETIEEEPYAOTEC) KOl RAXML
POPUEVO OE C
A&V €iXa TIA XPOVO VA YPAPW KWIIKA
=ava arto Tnv apxn

* 2€ C++

* BeAtiwpuevo Software Engineering

* EViaio AOYIOMIKO TIOU TPEXEI ATIOOOTIKA O€ laptop aAAG KOl O€
LEYOAAOULC TIOPAAANAOLC LTTOAOYIOTEC

- RAxML-NG — Next Generation



[Tape TTaAl otov Joe Felsenstein

PHYLIP

\

> Comput Appl Biosci. 1994 Feb;10(1):41-8. dok: 10.1093/bioinformatics/10.1.41

P fastDNAmL: a tool for construction of phylogenetic
trees of DNA sequences using maximum likelihood

G J Olsen ', H Matsuda; R Hagstrom, R Overbeek
Affiliations + expand
PMID: 8193955 DOL: 10.1093/bioinformatics/10.1.41

JOURMAL ARTICLE

RAxXML version 8: a tool for phylogenetic analysis
P> and post-analysis of large phylogenies 3

Alexandros Stamatakis ~ Author Notes

“HITS B ; Bioinformatics, Volume 30, Issue 9, May 2014, Pages 1312-1313,
) i https://doi.org/10.1093/bicinformatics/btu033
Published: 21 January2014  Article history v

JOURNAL ARTICLE

RAXML-NG: a fast, scalable and user-friendly tool
for maximum likelihood phylogenetic inference @

Alexey M Kozlov %, Diego Darriba, Tomas Flouri, Benoit Morel, Alexandros Stamatakis

Bioinformatics, Volume 35, Issue 21, November 2019, Pages 4453-4455,
https://doi.org/10.1093/bicinformatics/btz305
Published: 09 May 2019  Article history v

Alexey Kozlov
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Next Gen EpyoAsia

=avaypagape TIOANG epyaAeia (KA pag Kal TRITWV) aTtO TNV
apxn

e RAXML—-NG

* ModelTest—-NG

o EPA-NG

* Lagrange—NG

BEATIWUEVN OTIOO00N

KaAutepo SW Engineering

KaAUTepN TTOPOAANAOTIOINON

MeyaAUTEPN apIOUNTIKI OTABEPOTNTA
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Software Engineering

* Eival 1110 onuavtiko art’ oTt vouIda TtaAld

* MTTOPOULPE VO PUETPNOOUUE TNV TIOIOTNTO
OVOIXTOU KWOIKA O€ C Kal C++;



SoftWipe

AVATITUEN TOL SoftWipe - 'EVA AUTOUOTOTIOINUEVO EPYOAEIO KOl GNUEIO ava@OPAC
YIO TN OXETIKK TIOIOTIKN KOTATOEN ETIOTNUOVIKOU AOYIGHUIKOU (Kal OXI HOVvO)

Kpitrpla; — cyclomatic complexity, code sanitizers, compiler warnings, code
duplication, usage of assertions KtA.

Katataén 53 epyaAeicv avoixtol KwOIKa YpauPEVa € C R C++ aTtO £va VPV
@EACHO EPELVNTIKWV TIEPIOXWV

e AOCTPOQUOIKN
* [TAnpo@opPIKN
*  BIOTIANPOQOPIKN

nature » scientific reports » articles » article

Article | Open Access | Published: 11 May 2021

The SoftWipe tool and benchmark for assessing coding
standards adherence of scientific software

Adrian Zapletal, Dimitri Hohler, Carsten Sinz & Alexandros Stamatakis =1

Scientific Reports 11, Article number: 10015 (2021) | Cite this article

3414 Accesses | 1 Citations | 92 Altmetric | Metrics



2 NUEio Ava@opac

AloBeoipo oto https://github.com/adrianzap/softwipe/wiki/Code-Quality-Benchmark

Code Quality Benchmark

angtft edited this page on Apr 28, 2022 - 54 revisions

To generate a benchmark, we have executed softwipe on a collection of programs, most of which are bioinformatics
tools from the area of evolutionary biology. Some of the below tools (genesis, raxmi-ng, repeatscounter, hyperphylo)
have been developed in our |ab. You will find a table containing the code quality scores below. Note that this Is subject
to change as we are refining our scoring criteria and including more tools.

Softwipe scores for each category are assigned such that the "best” program in each category that is not an outlier
obtains a 10 out of 10 score, and the "worst” program In each category that is not an outlier is assigned a 0 out of 10
score. An outlier Is defined to be a value that lies outside of Tukey's fences.

All code quality categories use relative scores. For instance, we calculate the number of compiler warnings per total
Lines Of Code (LOC). Hence, we can use those relative scores to compare and rank the different programs in our
benchmark. The overall score that is used for our ranking is simply the average over all score categories. You can find a
detailed description of the scoring categories and the tools included in our benchmark below.

relative

program overall score compiler_and_sanitizer assertions cppcheck clang_tidy ¢y
genesis-0.24.0 9.0 9.1 9.9 87 8.4 9.2 9.
fastspar 83 8.6 9.6 2.0 99 9.9 8.8
axe-0.3.3 7.6 7.6 9.4 1.2 6.6 9.3 6.2
pstl 7.5 7.1 10.0 0.4 3.0 5.6 9.3

raxml-ng.v1.0.1 7.5 7.8 9.9 4.2 6.6 9.0 7.8


https://github.com/adrianzap/softwipe/wiki/Code-Quality-Benchmark

AC OOUJE TO OKOP TOL SoftWipe



pProgrun name absolute seore  relative score
BoTesls "6 B.8
hiyperphiylo 1.6 B.&6
kahypar g4 BS
candy-kingdom g2 B2
bindash-1.0 50 1.9
Fastspar 1.8 19
repealscounter 75 7T
axe-0.33 15 15
virulign-1.001 74 74
fnfe 1. 1. (Nunnuf 74 7.5
finfe 1. 1. (Wennaf 74 T4
ExpansionHunter 73 1.5
elucose-3-drup T.1 7.0
raxml-ng 7.0 7.0
dawyg 6.8 6.9
ntEdit-1.2.3 64 6.2
defor 6.3 6.4
EWIF H.2 2
lemon .1 il
Ireenzcs .1 .l
IQ-TREE-2 (] fi.1 57
BGSA_CPU-L.O 59 54
emeral D 58 55
dr_sasa n 5.7 6.0
copmem-(1.2 37 53
samiools A6 5.6
ReM-EEN A6 5.6
dna-nn-{. 53 5.2
i 532 5.2
cryfa-18.06 5.1 5.1
ngsl.D 5.1 5.0
HLA-LA 49 45
igireet 6.10 4.9 449
vsearch 4.6 46
prank 4.6 45
pregual 4.5 44
I TR R 4.5 44
phyml 44 44
clustal 4.2 4.3
mrbayes 4.1 4.1
lcoffee 4. 42
gadget 4. 40
crisflash 4.0 440
PopLDdecay 38 38
cellooal 38 E¥s
bpp 38 6
ms 37 3T
mafft i3 3.1
athena 249 2

covid-sim-(h. 130} 2.5 24
indelible 14 1.0

SoftWipe



pProgrun name absolute seore | relative score

BoTesls B.8

hiyperphiylo B.6

kakypar BES 1

candy-kingdom B2

bindast. 10 . O 1 p e

Fastspar 19

repealscounter 7T

nxe-0.33 1.5

virulign-1.001 74

mnfe 1. 1. (funnmf 1.5

mnfel.1.(Mennaf T4

ExpunsionHunter 73 1.5

plucose-3-drup T.1 7.0 , , , ,

rasenl-g e 0 TO OTTOAUTO GKOP OEV OAANACEl KOBWC TIPOCBETOLE
wE ). b, , ,

atEdit-12.3 6.4 62 EPYOAAEIO / AOYIOMIKO

defor G3 6.4

WAL 0.2 L Dl

lemon fr.1 )

recrecs fr. .1

I-TREE-2 {-rcl fr.l 57

BGSA_CPU-1.0 59 54

emeral D 58 55

dr_sasn n 5.7 .0

copmem-(1.2 3.7 53

samionls 36 56

ReM-EEN 6 5.6

dna-nn-{l | 53 5.2

sl 52 5.2

cryfa-18.06 5.1 5.1

ngsl.Dy 3. 50

HLA-LA 449 45

igtreet 6.10 49 44

vsparch 4.6 4.6

prank 4.6 4.5

pregual 4.5 44

LA 4.5 44

phyml 4.4 44

clustal 4.2 43

mrbayes 4.1 4.1

lcoffee 4.1 4.2

gadget 4. 40

cnstlash 4.0 4.0

PopLDdecay 38 3.8

cellooal 38 EX

bpp 38 in

ms 37 3T

miaffi 33 31

pthenn 29 2

covid-sum=(0 1 3.0 25 24

indelible 14 [0



progrim name

BoTesls
hyperphylo
kakypar
candy-kingdom
bindash-1.0
Fastspar
repealscounter
nxe-0.33
virulign-1.001
nnf-1. 1 .Ofonnuf
nnf-1. 1 .(Fennaf
ExpunsionHunter
plucose-3-drup
raxml-ng
dawyg
ntEdit-1.2.3
defor

EWIF

lemom

reenscs
IQ-TREE-2.(rzl
BGSA_CPU-1.0
emeral [
dr_sasn n
copmem-(1.2
samilonls
seq-gen
dna-nn-l. |

=l

cryfe-18.06
ngsl.Dy
HLA-LA
igtreat 610
vsearch

prank

pregjual
minimagp
phyml

clustal

mrbayes
icofiee

gadget

cristlash
PopLDdecay
cellooal

bpp

ms

miafit

pthenn
covid-sim-0h [ 3:0
indelible

absolute SJ:unrl relative score I

2.6
2.6
84
8.2
2.0
7.8
75
75
74
74
74
1.3
Tl

7.0
6.8
g
6.3
0.2
fr.1

fr.

fr.1

59
.1
5.7
5.7
36
36
53
52
5.1

5.1
49
49
4.6
4.6
4.5
4.5
4.4
4.2
4.1

4.1

4.1

4.0
38

Lid Lk Lid
L Sy e

— !._I !-_I

£ W

[RY

57

54
55

.0l
53
5.6
5.6
3.2
3.2
51
5.0
45
49
4.6
4.5
44
44
44
4.3
4.1
4.2
4.0
4.0
38
36
6
3T
3.1

24
1.0

SoftWipe

To OXETIKO OKOP OANALEl KOBWC TIPOCOBETOVE EPYOAEIT



progriun name absolute score  relative score
BoTesls "6 B.8
hiyperphiylo 1.6 B.&6
kakypar > g4 BS
candy-kingdom 22 B2
bindash-1.0 50 19
Fastspar 1.8 19
repealscounter 75 7T
nxe-0.33 75 1.5
virulign-1.001 74 74
fnf- 1.1 (fonnmd 74 1.5
nnf-1. 1 .(Fennaf 74 74
ExpansionHunter 73 1.5
elucose-3-drup T.1 7.0
raxml-ng 7.0 7.0
dawyg 6.8 6.9
ntEdit-1.2.3 g 6.2
defor 6.3 6.4
SWOF H.2 a2
lemom fr.1 [RY
trecrecs fr.1 il
IQ-TREE-2.(rzl .1 57
BGSA_CPU-1.0 59 54
emeral [ .1 55
dr_sasn n 5.7 .0
copmem-(1.2 3.7 53
samilonls 36 5.6
ReM-EEN 6 5.6
dna-nn-1. | 33 3.2
sl 32 3.2
cryfe-18.06 3. 51
ngsl.Dy 3. 5.0
HLA-LA 49 45
igtreat 610 4.9 49
vsearch 4.6 4.6
prank 4.6 4.5
pregual 4.5 44
LA 4.5 44
phyml 44 44
clustal 4.2 4.3
mrbayes 4.1 4.1
icofiee 4.1 42
gadget 4. 40
cristlash 4.4 4.0
PopLDdecay 38 3.8
cellooal 38 BN
bpp 38 6
ms 27 3.7
mafft i3 3.l
athena 249 2

covid-sim-0h [ 3:0 25 24
indelible 4 1.0
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absolute score  relative score

BoTesls
hyperphylo

kaly par
candy-kingdom
bindash-1.0
Fastspar

repealscounter |

nxe-0.5.3
virulign-1.001
nnf-1. 1 .Ofonnuf
nnf-1. 1 .(Fennaf
ExpansionHunter
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raxml-ng |

dawg
ntEdit-1.2.3
defor
HWOAET
lemon
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BGSA_CPU-1.0
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elucose-3-drup T.1 7.0
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dawyg 6.8 6.9
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Coding that led to lockdown was 'totally
unreliable' and a 'buggy mess', say experts

The code, written by Professor Neil Ferguson and his team at Imperial College London,
was impossible to read, scientists claim

E&opoiwtn¢ e€dmtAwaong Covid




SoftWipe OTNV TIPAEN

Odnyei o€ vyIr AVTaYWVIOUO PETOEL TWV PMEAWV TOL EPYyOOTNPIoL — OAoI BEAOLV va YPAWPOULV TOV TTIO
KOBapO KWIIKA

XPNOIPOTIOIEITAI OTIO EPELVNTEC EVTOC KOl EKTOC EPYAOTNPIOV KATA TN dIadIKATIO AVATITLENG AOYICHIKOU

— EVTOTIOMOC Kal ATIOQULYN TIBAVWY CEAALATWVY (TT.X. bug TTO0L ATIEPEPE ELAOYO ATIOTEAEGHOTA Kl
Oev Ba €ixe evIOTIOTE OAAIWC)

- OTIEOWOE BeATIWUEVN aTT0d00T] (d10pBwBNKaV TTIpoEIdoTIONCEIC inlining)
- XpnoluoTttoleital oo gpyaAeio yio Continuous Integration
XPNOIYOTIOIEITAl WC EPYAAEIO DIOAOKAAIOG OE EPYOCTHPIN TIPOYPOUUATIONOU

SoftWipe OKOpP XPNOolPoTIoIEiTal AON aTIO EUAC KAl AAAOUC OE LTTIOBOAEC APBPWV TIOUL TIEPIYPAPOLV
AOYIOUIKO BIOTIANPO@OPIKKC

Atto 1o Abstract: Finally, Lagrange-NG exhibits substantially higher adherence to coding quality
standards. It improves a respective software quality indicator as implemented in the SoftWipe tool
from average (5.5; Lagrange) to high (7.8; Lagrange-NG)

Opapa: KabiEpwan JEIKTWVY TIOIOTNTAC AOYIOUIKOU W¢ aTtapaitntn mpoimodean yia uTtof3oAn dpbpou
TIOL TIEPIYPAPEL AOYICHUIKO (BIOTIANPOQPOPIKAK)



[160C TIOVAQE OVOIXTO KWOIKA;

* Mpoypaupa PEAR yia avaAvon aAAnAovxiwv DNA

JOURNAL ARTICLE
PEAR: a fast and accurate Illumina Paired-End reAd
mergeR ¢

Jiajie Zhang, Kassian Kobert, Tomas Flouri &, Alexandros Stamatakis  Author Notes

Bioinformatics, Volume 30, Issue 5, March 2014, Pages 614-620,
https://doi.org/10.1093/bioinformatics/btt593
Published: 18 October 2013  Article history v

e AWPEQV YIO TNV ETUCTAMOVIKI KOIVOTNTA, OAAG OXI VId
ETAIPEIEC

* 'E0c0d0 yIa TNV OPAdN HOU — XPNUOTOdOTNON EPEVVAC
e A&V EAEYXETAI OTO github T0I0C TO KATERALE!

77
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[160C TIOVAQE OVOIXTO KWOIKA;

AQ@aipeon aTto 10 github

E&e1dIKELPEVO Web-site yia akadNuaiKa Kal
euTIOPIKO downloads pe IP-Tracking kail
avOPWTIIVO EAEYXO TOV downloads

Me KABE eTaIpiol KOUPOAOTIKEC DIOTIPAYUOTEVOEIC
OXETIKA PE TOLC 0POLC TNC oLUPBaONC XProng

Me aAAa Aoyid, BEAEL APKETH OOLAEIA
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Ocpata IOV OEV KaALYIQ:
UTTOAOYIOPOC (PUAOYEVETIKWV
OEVIPWV

TeEXVIKEC £E0IKOVOUNONC EVEPYEIOG
[ToAAaTIAOI E@IaATEC pe floating-point

NP-okANPO TIPOLRANUC BEATIOTNC KATAVOUNC OEDOUEVWV
DNA o€ TTapAaAANAOUC UTTOAOYIOTEC

BeAtiotottoinon mtapaAAnAov 1/O apxeiwv
Nai, Kavoupue Kal epeic machine learning twpa

O&cpata Kal AVOEIC yia TNV (TIOPAAANAN)
QVOTIOPAYWYIMOTNTA



2 0C ELXOPIOTW TIOAU

Niotapog, Kpnitn



SoftWipe Criteria |

Per criterion, calculate & assign score 0-10 such that

e "pest" program under criterion that is not an outlier gets 10/10
e "worst" program under criterion that is not an outlier gets 0/10
* Outliers: values that are outside of Tukey's fences.

Then just take the unweighted average over all criteria to get an
overall SoftWipe score

We apply some corrections such that the global score does not
change when more tools are added to the benchmark (details
omitted)



SoftWipe Criteria ll

compiler and sanitizer: use clang compiler and count the number of warnings -
we activate almost all warnings for this. Warnings are weighted - each warning has
a weight of 1, 2, or 3, where 3 is most dangerous (this is totally subjective).

We also use clang sanitizers (ASan and UBSan) - if they yield warnings, we
add them to the weighted warning sum above with weight 3. The compiler and
sanitizer score is calculated from the weighted sum of warnings per total LOC.

assertions: The count of assertions (C-Style assert (), static_assert (), or
custom assert macros, if defined) per total LOC.

cppcheck: #warnings found by the static code analyzer cppcheck per total LOC.
cppcheck also categorizes warnings — analogous weighting as for compiler
warnings.

clang-tidy: #warnings found by the static code analyzer clang-tidy per total
LOC. clang-tidy also categorizes warnings — analogous weigthing as for
compiler warnings.



SoftWipe Criteria lll

cyclomatic complexity: software metric to quantify the complexity/modularity of a program.
We use 1izard to assess the cyclomatic complexity of a source code.

lizard warnings: Number of functions that are considered too complex, relative to the total
number of functions - 1izard considers a function as "too complex" if its cyclomatic
complexity, its length, or its parameter count exceeds a certain threshold value.

unique rate: amount of unique code; a higher amount of duplicated code yields a lower
value. Also computed with 1izard.

kwstyle: #warnings found by the static code style analyzer KiWwstyle per total LOC. We
configure KwStyle using the KwStyle.xml file that ships with SoftWipe.

infer: we weight the warnings found by the static analyzer Infer and use the weighted
warnings per LOC rate to calculate a score.

test count: We try to relate the unit test LOC in with overall LOC count by compting:
test_code_loc / overall_loc . The detection of unit test LOC should be improved — at present
we interpret source files containing the keyword "test" in their path as unit test files.
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Phylogenetic Inference
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