Testovani skriptovacich jazyku a

webovych serverl na procesoru
Xilinx MicroBlaze a ARM Cortex-A9

FIT VUT Technicky report

Jan Drazil, Pavol Korcek,
Jan Viktorin, Vlastimil Kosar

Technicky report €. FIT-TR-2013-004
Fakulta informacnich technologii, Vysoké uceni technické v Brné

Posledni zména: 15. fijna 2013






Testovani skriptovacich jazykt a webovych
serveri na procesoru Xilinx MicroBlaze a ARM
Cortex-A9

Jan Drazil, Pavol Korc¢ek, Jan Viktorin a Vlastimil Kosar

Fakulta informacnich technologii
Vysoké uceni technické v Brné
Bozetéchova 1/2, 612 66 Brno
xdraziOO@stud.fit.vutbr.cz

{ikorcek,iviktorin,ikosar}@fit.vutbr.cz

Abstrakt Technicky report se zabyva vykonnostnimi testy na soft pro-
cesoru Xilinx Microblaze a procesoru ARM Cortex-A9 ktery je soucasti
SoC Xilinx Zynq. Testy jsou implementovany v nékolika skriptovacich
jazycich. Konkrétné se jedna o Lua, PHP, Python 2 a Python 3. Soft pro-
cesor Xilinx Microblaze je testovan ve 4 riznych konfiguracich. Kde je
snaha co nejlépe pokryt zpusob, jakym jednotlivé volby ovlivni vykon
procesoru. Pro vSechny jazyky je vytvorena sada testovacich skripti, kde
se zaméfujeme na co nejlepsi zachovani stejnych abstraktnich datovych
typl napfi¢ vSemi testovanymi jazyky. U kazdého testu je méfena doba
béhu celého skriptu a samotna doba vypo¢tu. Spole¢né se skriptovacimi
jazyky jsou testovany i webové servery Lighttpd a Hiawatha. U webovych
serveru je porovnavana rychlost implementace CGI skripti a odvozenych
technologii od CGI. Pro testovani webovych serverti se pouzivaji stejné
testovaci sady, jako byly pouzity u testovani samotnych interpreti.

1 Uvod

Mnoho vestavénych systému vyzaduje mit k dispozici webové rozhrani, ¢i uz
pro konfiguraci systému nebo jen pro sledovani stavu. Obecné ale existuje velké
mnozstvi webovych serverti a skriptovacich jazyka pro tyto ucely. Proto také
neni lehké zvolit, ktery jazyk a webovy server by se mél pouzit na vestavénych
systémech. Pro acely jejich porovnani jsme vybrali nejpouzivanéjsi skriptovaci
jazyky webové servery a nasledné provedli testy.

Testy byly provedeny na platformé uG4-150 [6] osazené FPGA Spartan 6[12]
se soft procesorem Xilinx Microblaze[11]. Vzhledem k tomu, ze Microblaze je
konfigurovatelny procesor, testy byly provedeny na riznych jeho konfiguracich.
Nasledné pak byla otestovana platforma osazena s Xilinx ZynQ[3], ktery dis-
ponuje procesorem typu ARM Cortex-A9[1]. Na téchto platformach byl pouzit
operacni systém Linux vytvofeny pomoci nastroje Buildroot[8].



2 Webova rozhrani a skriptovaci jazyky

Aby nebyly na webovém serveru pouze statické stranky, musi existovat protokol,
ktery zajisti spravné spusténi dynamické stranky. Pro popis takového protokolu,
musi byt nejdiive vysvétleno, jak viibec webovy server funguje.

2.1 Zpracovani pozadavki webovym serverem

Standardni komunikace mezi klientem, webovym serverem a skriptem probihé
nasledovné. nicky report se zabyva vykonnostnimy testy na soft procesoru Xi-
linx Microblaze a procesoru ARM Cortex-A9 ktery je soucasti SoC Xilinx Zyng.
Testy jsou implementovany v nékolika skriptovacich jazycich. Konkrétné se jedna
o Lua, PHP, Python 2 a Python 3. Soft procesor Xilinx Microblaze je testovan
ve 4 ruznych konfiguracich. Kde je snaha co nejlépe pokryt zpusob, jakym jed-
notlivé volby ovlivni vykon procesoru. Pro vSechny jazyky je vytvorend sada
testovacich skripti, kde se zaméiujeme na co nejlepsi zachovani stejnych abs-
traktnich datovych typt napfi¢ vSemi testovanymi jazyky. U kazdého testu je
méfena doba béhu celého skriptu a samotna doba vypoctu. Spolecné se skripto-
vacimi jazyky jsou testovany i webové servery Lighttpd a Hiawatha. U webovych
servert je porovnavana rychlost implementace CGI skripti a odvozenych techno-
logii od CGI. Pro testovani webovych serveru se pouzivaji stejné testovaci sady,
jako byly pouzity u testovani samotnych interpret. Samotné vysledky testovani
nejsou nijak prekvapiva, kde je ARM Cortex-A9 vyrazné rychlejsi nez soft pro-
cesor Xilinx Microblaze.

klient posle pozadavek na webovou stranku webovému serveru

webovy server pozadavek pfijme, vyhodnoti cestu k vyzadovanému souboru
a na zakladé nastaveni vybere jak tento soubor bude dale zpracovan

pokud je soubor vyhodnocen jako staticky, pak je neupraveny obsah souboru
spolecné s HT'TP hlavickami odeslan klientovi

— jestlize webovy server oznadi soubor za dynamicky, pak jej podle nastaveni
pieda interpretovi popf. pokud se jedné o spustitelny soubor, pfimo jej spusti

Zpusob predani skriptu interpretu lze rozdélit do dvou kategorii. Prvni je
spusténi interpreta za pomoci zasuvného modulu pro dany webovy server. Toto
feSeni vyzaduje kompatibilni modul s danym webovym serverem. Vzhledem k
tomu, ze takovéto moduly byvaji zpravidla dostupné pro vétsi webové servery
a testované webové servery neobsahuji zadné takovéto moduly, tento pristup
neni testovan.

Dalsim zpiisobem je spustit dany soubor pomoci standardizovaného proto-
kolu. Téchto protokolu je né€kolik a webové servery implementuji jen nékteré
z nich. Dnes mezi nejpouzivanégjsi protokoly patii CGI, FastCGI, SCGI a WSGI

2.2 CGI

Common Gateway Interface urcuje jak webovy server a CGI skript sdili od-
povédnost za odeslani odpovédi na pozadavek klienta. CGI definuje tzv. meta-
variables, coz jsou proménné, které obsahuji zpracovany klienttiv pozadavek. CGI



standard definuje platformné nezavislé rozhrani mezi CGI scriptem a webovym
serverem. Webovy server je odpovédny za komunikaci s klientem, zatimco CGI
skript je odpovédny za aplikacni zélezitosti, jako je pfistup k dattm, nebo zpra-
covani soubori.

Server urci jaky CGI skript mé byt spustén na zakladé klientem poskytnuté
URI. Skript je poté spustén (v zavislosti na nastaveni serveru, muze byt spustén
jako obycejny spustitelny soubor, nebo cesta ke skriptu je pfedana konkrétnimu
interpretru) jako samostatny proces a tedy pii padu aplikace je webovy server
nedotcen (v tomto piipadé standardné webovy server posila klientovi HTTP
chybu 500). Veskeré meta-variables jsou predany skriptu ve formé enviromen-
talnich proménnych (plati pro UN*X systémy). Tyto meta-verialbes obsahuji
informace o typu pozadavku (napi. GET nebo POST), URL z klientova poza-
davku atp.

Pro predani vysledku CGI skriptu se v UN*X systémech pouziva standardni
vystup. Samotny vysledek musi obsahovat hlavicku a télo. Hlavicka miuize obsa-
hovat libovolné HTTP hlavicky, ovSem minimalné musi obsahovat Content-type
popt. Location. T€lo webovy server vraci klientovi.

Vice informaci lze nalézt v RFC 3875[9].

2.3 FastCGI

FastCGI je velmi podobny star§imu CGI standardu. Nejvétsi nevyhodou CGI
je jeho vykonnost, protoze se pro kazdy pozadavek musi spustit CGI skript
v novém procesu. Tento nedostatek se snazi FastCGI fesit tak, ze jeden proces
miize byt znovupouzitelny pro zpracovani vice pozadavki. Tyto perzistentni
procesy zpracuji pozadavek a nasledné ¢ekaji, az jim webovy server preda novy
pozadavek.

Na rozdil od CGI, kde meta-variables jsou preddvany pies proménné pro-
stiedi a standardni I/O operace jsou predavany pomoci pipe, FastCGI tyto data
posila pies jedno plné duplexni spojeni. Diky tomuto je mozné samotné FastCGI
aplikace spoustét i na vzdaleném pocitaci pomoci TCP spojeni.

Vice informaci lze nalézt ve specifikaci FastCGI[2].

2.4 Simple Common Gateway Interface (SCGI)

SCGI je velmi podobné FastCGI a také se jednd o ndhradu za staré CGI. SCGI
je primarné zaméfeno na, co nejsnazsi implementaci a stejné jako u FastCGI jsou
procesy zpracovavajici pozadavky perzistentni. Pro komunikaci mezi webovym
serverem a SCGI aplikaci se pouzivd TCP spojeni.

Vice informaci lze nalézt ve specifikaci SCGI[10].

2.5 Web Server Gateway Interface (WSGI)

WSGI je na rozdil od piedeslych standardi zaméfen na konkrétni programo-
vaci jazyk Python. Byl vytvofen proto, aby jednotlivé webové aplikace napsané



v Pythonu méli stejné rozhrani. Casto se jesté kolem tohoto rozhrani vytvari
wrapper pro SCGI ¢i FastCGI, protoze vétsina webovych serveri toto rozhrani
implicitné nepodporuje.

Vice informaci lze nalézt ve specifikaci PEP 333[4] pro Python 2 a ve speci-
fikaci PEP 3333[5] pro Python 3.

2.6 Webové servery

V buildrootu jsou dostupné tyto webové servery:

Lighttpd

— Hiawatha

— Boa

— thttpd

Tiny HTTPD

Ale testovany jsou pouze Lighttpd a Hiawatha, protoze Boa a thttpd jiz dale
nejsou vyvijeny a Tiny HT'TPD slouzi predevsim k vyukovym tceltm.
Lighttpd stejné jako Hiawatha patii mezi mensi webové servery s malou pa-
métovou narocnosti. Lighttpd je také mozné rozgirit pomoci zasuvnych modulu
(v zékladni instalaci se jich nachazi pies 30). Hiawatha oproti Lighttpd je mno-
hem lépe zdokumentovana a konfigurace je jednodussi. Oba dva webové servery
podporuji virtualni hosty, URL rewrite, IPv6, logovani pfistupii, SSL, CGI, Fast-
CGI. Lighttpd navic podporuje SCGI prostiednictvim zasuvného modulu.

2.7 Skriptovaci jazyky

Pro otestovani byly vybrany nasledujici jazyky: Lua, PHP, Python 2 a Python 3.
Python 2 a Python 3 jsou jazyky k obecnému pouziti. Zakladni instalace obsa-
huje velké mnozstvi riiznorodych knihoven, napf. zpracovani multimedialnich
dat, vysoko i nizko troviiovy piistup k BSD socketiim. Naopak PHP je jazyk za-
méfen vyhradné na webové aplikace, obsahuje funkce pro praci s HTML, snadné
zpracovani POST a GET pozadavku, atp. Nakonec Lua je jazyk, ktery je ur-
¢en pro tvorbu moduli do jiz existujicich aplikaci, pfipadné pfimo na vestavéné
systémy.

3 Testy

Kazdému skriptovacimu jazyku byly definovany sady testu. Testy jsou imple-
mentovany tak, aby si stejné typy testi napii¢ vSemi testovanymi jazyky, byly
co nejvice podobné. Jisté odlisnosti zptisobené rozdily mezi jednotlivymi jazyky
vSak nelze odstranit.

U skriptovacich jazykt se provadi testovani celkové doby béhu interpretu
a doba samotného vypoctu, kterd nezahrnuje spusténi interpretu a jeho ukonceni.
Daéle je testovano spojeni skriptovaciho jazyka s webovym serverem. Vysledek



takového testu zahrnuje dobu nutnou pro navazani spojeni s webovym serve-
rem, dobu zpracovani pozadavku, dobu vypoctu skriptovacim jazykem a dobu
pro navraceni vysledku. Poslednim typem testu je otestovani naroku na pamét
jednotlivych skriptovacich jazyki.

3.1 Kategorie testa

Cryptography
Zda jsou testy zaméfeny hlavné na aritmetické operace s¢itani, od¢itani, na-
sobeni, déleni a operaci modulo. Déle jsout tyto testy zaméfeny na praci
se znaky. Tato kategorie obsahuje 32 bitovou implementaci algoritmu RSA,
protoze test neobsahuje zadné optimalizace, implementace pocitajici na vice
bitech, by vypocet na uSondé trval nepfiméfené velkou dobu. Dale tato kate-
gorie obsahuje implementaci Caesarovy §ifry a Vernamovy §ifry. Vernamova
Sifra testuje logické operace, konkrétné bitwise operator XOR.

Search
Tyto testy obsahuji algoritmy, které prochézi pole numerickych hodnot, které
srovnavaji s vyhledavanou hodnotou. Tyto testy jsou urceny pro otestovani,
jak jazyky zvladaji ¢teni z pole a operaci porovnani. Obsah kategorie: linear
search, rekurzivni a nerekurzivni binary search.

Sort
Vsechny implementované algoritmy radi vzestupné dany seznam ¢isel. Tyto
testy jsou urCeny pro otestovani, jak dany jazyk oproti ostatnim pracuje
s polem a jak je rychlé porovnavani numerickych dat. Tato kategorie obsahuje
bubble sort, insert sort, select sort, heap sort, a quick sort. Quick sort je
implementovan v rekurzivni i nerekurzivni podobé. Na zakladé téchto dvou
implementaci, 1ze urcit jak testované jazyky zvladaji rekurzi.

Tree
V této kategorii se nachazi algoritmy pro praci se stromem. Obecné testuji jak
rychle jazyky pfistupuji k asociativnim polim. Tato kategorie obsahuje BFS,
DFS a arrayToTree. Test arrayToTree prevadi pole na stromovou strukturu
a nasledné ji na standardni vystup vypiSe.

4 Experimenty

Testovani se provadi na 4 konfiguracich. Na kazdé konfiguraci se provadi testo-
vani celkové doby béhu interpretu a doba samotného vypoctu, kterd nezahrnuje
spusténi interpretu a jeho ukonceni. Dale probihé testovani webovych serverii
Lighttpd a Hiawatha.

K platformé uG4-150 je pfes ethernetové rozhrani pifimo pfipojen pocitac,
ktery jednotlivé skripty spousti pomoci utility wget. Ve vysledcich je pak celkovy
Cas, ktery zahrnuje nevazani spojeni, vypocet skriptu, ziskani vysledki a ukon-
¢eni spojeni. Na Lighttpd a Hiawatha serveru je testovano CGI, které zahrnuje
viechny testované jazyky.



Nakonec je testovano FastCGI spolecné s SCGI. PHP podporuje technologii
FastCGI. Zatimco Python 2 a Python 3 podporuji SCGI. Hiawatha SCGI ne-
podporuje a proto na ném nelze v tomto rezimu testovat Python 2 a Python 3.
Lua podporuje pouze CGI.

Na vestavénych platformach je také dilezité nakladani s paméti. Skripto-
vaci jazyky jsou na toto kritérium také méfeny. U vSech testovanych jazyki se
pro spravu pameéti pouzivé tzv. garbage collector. Tento test probiha tak, ze kaz-
dou 1 sekundu byla navzorkovana aktualni spotieba paméti. Vysledek byl poté
preveden do grafické podoby.



4.1 Konfigurace ¢&.1

Tato konfigurace predstavuje standardni pouzivané nastaveni procesoru pro apli-
kaci vestavéné sitové sondy na platforomé uG4-150.

Cache size (I+D) 16KB+16KB
Cache line length (I+D) 8+8

ICache streams 1

ICache Victims 8

DCache write back OFF
DCache Victims N/A

MUL ON (64b)
DIV ON

Pattern Comparator ON

Barrel Shifter ON

Branch Target Cache  OFF
Freq. procesor [MHz] 100



Tabulka 1. Konfigurace 1 - Doba bé&hu interpretru, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 19.49 20.12 19.76 19.79 0.32
RSA PHP 17.58 18.20 17.79 17.86 0.32
Python 2{19.27 19.71 19.34 19.44 0.24
Python 3|16.36 15.95 16.07 16.13 0.21
Lua 64.96 65.64 66.10 65.57 0.57
Ceasar cypher PHP 103.14  |103.77  |104.29 103.73  |0.58
Python 2(64.07 63.71 64.51 64.10 0.40
Python 3|106.83 108.61 108.61 108.02 |1.03
Lua 126.34 126.73 125.65 126.24  |0.55
Vernam cypher PHP 74.57 76.06 73.64 74.76 1.22
Python 2{172.61 168.59 170.39 170.53 |2.01
Python 3|226.84 225.87 225.23 225.98 ]0.81
Search
Lua 69.35 62.78 62.70 64.94 3.82
Binary search PHP 28.53 24.42 24.95 25.97 2.24
Python 2|124.32 136.47 126.73 129.17 |6.43
Python 3|132.35 132.97  |139.25 134.86 [3.82
Lua 68.41 61.78 63.77 64.65 3.40
Recursive binary search PHP 28.51 24.24 24.70 25.82 2.34
Python 2{134.11 128.55 131.38 131.35 |2.78
Python 3|134.32 132.40 141.28 136.00 |4.67
Lua 79.57 73.06 72.64 75.09 3.89
Linear search PHP 31.63 28.55 28.06 29.41 1.94
Python 2(137.47 140.00 131.39 136.29 [4.43
Python 3|153.13 141.18 142.01 145.44 |6.67
Tree
Lua 88.81 85.02 85.95 86.59 1.98
Array to tree PHP 107.38 106.78 109.18 107.78 [1.25
Python 2{92.32 91.95 92.23 92.17 0.19
Python 3|279.36  |277.99  [283.00  [280.12 |2.59
Lua 3.83 3.23 3.24 3.43 0.34
BFS PHP 3.41 3.33 3.30 3.35 0.06
Python 2{16.60 16.62 16.60 16.61 0.01
Python 3(18.90 18.99 18.54 18.81 0.24
Lua 4.72 4.64 4.59 4.65 0.07
DFS PHP 6.31 6.08 6.15 6.18 0.12
Python 2|18.93 18.60 18.66 18.73 0.18
Python 3|21.44 21.43 21.20 21.36 0.14




Tabulka 2. Konfigurace 1 - Doba bé&hu interpretru, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 6.27 6.32 6.26 6.28 0.03
Bubble sort PHP 2.45 2.40 2.39 2.41 0.03
Python 2|7.46 7.86 7.49 7.60 0.22
Python 3{10.53 10.38 10.51 10.47 0.08
Lua 3.54 3.68 3.66 3.63 0.08
Select sort PHP 1.42 1.39 1.55 1.45 0.09
Python 2(6.28 6.13 6.25 6.22 0.08
Python 3|8.87 8.88 8.80 8.85 0.04
Lua 3.10 3.09 3.18 3.12 0.05
Insert sort PHP 1.24 1.21 1.20 1.22 0.02
Python 2|6.12 6.04 6.20 6.12 0.08
Python 3|8.72 8.73 8.79 8.75 0.04
Lua 0.84 0.84 0.86 0.85 0.01
Heap sort PHP 2.19 2.17 2.18 2.18 0.01
Python 2|5.64 5.71 5.66 5.67 0.04
Python 3|7.64 7.64 7.69 7.66 0.03
Lua 0.89 0.89 0.92 0.90 0.02
Recursive quick sort PHP 1.46 1.47 1.47 1.47 0.01
Python 2|5.47 5.60 5.64 5.57 0.09
Python 3|7.71 7.66 7.70 7.69 0.03
Lua 0.96 0.92 0.93 0.94 0.02
Quick sort PHP 1.80 1.80 1.81 1.80 0.01
Python 2{5.79 5.73 5.72 5.75 0.04
Python 3|7.90 7.98 8.03 7.97 0.07

Sort 3000

Lua 8.86 9.21 9.43 9.17 0.29
Heap sort PHP 139.09 139.24 138.99 139.11 |0.13
Python 2{12.94 13.09 13.02 13.02 0.08
Python 3{16.53 16.68 16.47 16.56 0.11
Lua 9.35 9.39 9.53 9.42 0.09
Recursive quick sort PHP 117.70 117.44 117.79 117.64 |0.18
Python 2{10.97 11.22 11.17 11.12 0.13
Python 3{16.52 16.64 16.58 16.58 0.06
Lua 9.60 9.57 9.14 9.44 0.26
. PHP 100.95 101.13 101.39 101.16 |0.22
Quick sort Python 2(12.96  [13.01  [12.75  |12.91  [0.14
Python 3{19.66 19.40 19.69 19.58 0.16




Obrazek 1. Konfigurace 1 - Doba bé&hu interpretu, celkovy piehled
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Obrazek 2. Konfigurace 1 - Doba b&hu interpretu, porovnani kategorii
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Obrazek 3. Konfigurace 1 - Doba béhu interpretu, kategorie cryptography
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Obrazek 4. Konfigurace 1 - Doba bé&hu interpretu, kategorie search
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Obrazek 5. Konfigurace 1 - Doba b&hu interpretu, kategorie sort
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Obrazek 6. Konfigurace 1 - Doba bé&hu interpretu, kategorie tree
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Tabulka 3. Konfigurace 1 - Doba vypoctu, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 19.53 20.79 19.71 20.01 0.68
RSA PHP 17.19 18.28 17.22 17.56 0.62
Python 2{14.38 15.26 14.40 14.68 0.50
Python 3]9.93 10.67 9.41 10.00 0.63
Lua 65.80 66.86 66.49 66.38 0.53
Ceasar cypher PHP 104.91 106.89 105.34 105.71  |1.04
Python 2/60.60 60.29 59.88 60.26 0.37
Python 3]99.78 101.21 100.30 100.43 |0.72
Lua 124.57 125.56 126.67 125.60 |1.05
Vernam cypher PHP 72.92 73.89 74.59 73.80 0.84
Python 2{168.50 164.53 165.29 166.11 |2.11
Python 3|218.64 222.36 218.04 219.68 |2.34
Search
Lua 1.05 1.04 1.05 1.05 0.00
Binary search PHP 7.65 7.40 7.38 7.48 0.15
Python 2]0.72 0.72 0.72 0.72 0.00
Python 3|0.67 0.66 0.66 0.66 0.01
Lua 1.04 1.03 1.01 1.03 0.01
Recursive binary search PHP 7.43 7.93 7.39 7.58 0.30
Python 2(0.72 0.75 0.73 0.74 0.01
Python 3|0.67 0.67 0.67 0.67 0.00
Lua 11.59 11.47 11.49 11.52 0.06
Linear search PHP 14.02 12.82 12.78 13.21 0.70
Python 2|7.20 7.17 7.10 7.16 0.05
Python 3|8.43 8.54 7.95 8.31 0.31
Tree
Lua 92.34 86.12 88.99 89.15 3.11
Array to tree PHP 109.52 110.04  |109.62 109.73  ]0.28
Python 2/86.53 84.87 85.84 85.75 0.84
Python 3(276.41 271.51 274.86 274.26  |2.50
Lua 0.57 0.61 0.55 0.58 0.03
BFS PHP 1.60 1.61 1.64 1.62 0.02
Python 2{0.60 0.61 0.61 0.61 0.01
Python 3]0.60 0.60 0.60 0.60 0.00
Lua 1.79 1.76 1.79 1.78 0.02
DFS PHP 4.61 4.71 4.66 4.66 0.05
Python 2{2.58 2.55 2.56 2.56 0.02
Python 3|3.18 3.23 3.30 3.24 0.06
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Tabulka 4. Konfigurace 1 - Doba vypoctu, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 6.16 6.09 6.11 6.12 0.03
Bubble sort PHP 2.12 2.33 2.46 2.30 0.17
Python 2|2.39 2.40 2.41 2.40 0.01
Python 3|3.68 3.61 3.75 3.68 0.07
Lua 3.44 3.35 3.41 3.40 0.05
Select sort PHP 1.18 1.08 1.07 1.11 0.06
Python 2{1.06 1.05 1.09 1.06 0.02
Python 3|1.92 1.91 2.01 1.95 0.05
Lua 2.93 2.95 2.84 2.91 0.06
Insert sort PHP 0.80 0.82 0.94 0.85 0.07
Python 2{1.00 1.03 0.94 0.99 0.05
Python 3|1.86 1.91 2.01 1.93 0.08
Lua 0.68 0.68 0.68 0.68 0.00
Heap sort PHP 1.83 1.82 1.82 1.83 0.01
Python 2{0.48 0.49 0.49 0.49 0.00
Python 3|0.74 0.76 0.75 0.75 0.01
Lua 0.76 0.73 0.74 0.74 0.02
Recursive quick sort PHP 1.11 1.10 1.10 1.10 0.01
Python 2{0.39 0.40 0.39 0.39 0.01
Python 3|0.75 0.74 0.74 0.74 0.01
Lua 0.78 0.79 0.76 0.78 0.02
Quick sort PHP 1.44 1.45 1.45 1.45 0.01
Python 2|0.57 0.58 0.56 0.57 0.01
Python 3{1.08 1.04 1.03 1.05 0.02

Sort 3000

Lua 8.96 8.85 8.76 8.86 0.10
Heap sort PHP 140.83 139.49 139.67 139.99 (0.73
Python 2|6.85 6.89 7.36 7.03 0.28
Python 3|9.14 8.73 9.39 9.09 0.33
Lua 9.24 9.22 9.28 9.25 0.03
Recursive quick sort PHP 118.60 118.41 117.53 118.18 |0.57
Python 2{4.68 4.71 4.78 4.72 0.05
Python 3|8.82 8.87 8.93 8.87 0.05
Lua 9.07 9.06 9.24 9.12 0.10
. PHP 101.50 100.60 100.71 100.94 (0.49
Quick sort Python 2|6.46 6.48 6.66 6.53  |0.11
Python 3{11.80 11.95 11.81 11.85 0.08
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Obrazek 11. Konfigurace 1 - Doba vypoctu, kategorie sort
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Tabulka 5. Konfigurace 1 - Lighttpd CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 20.66 19.92 19.99 20.19 0.41
RSA PHP 16.80 16.82 16.72 16.78 0.05
Python 2{19.74 19.72 19.52 19.66 0.12
Python 3|16.18 16.09 16.05 16.11 0.07
Lua 67.36 69.44 65.76 67.52 1.85
Ceasar cypher PHP 80.53 78.99 77.68 79.07 1.43
Python 2/66.76 66.51 64.98 66.08 0.96
Python 3|108.64 108.26 105.94 107.61 |1.46
Lua 140.69 129.12 126.42 132.08 |7.58
Vernam cypher PHP 84.73 76.08 78.69 79.83 4.44
Python 2|170.34  [170.97  |170.06 170.46 ]0.47
Python 3|235.48 227.23 226.49 229.73  14.99
Search
Lua 85.18 62.45 62.08 69.90 13.23
Binary search PHP 45.75 24.79 24.94 31.83 12.06
Python 2|148.55 128.48 123.99 133.67 |13.08
Python 3|154.94 136.26 136.27 142.49 |10.78
Lua 85.82 62.44 62.27 70.18 13.55
Recursive binary search PHP 46.94 25.14 2491 32.33 12.65
Python 2{150.18 125.21 131.01 135.47 (13.07
Python 3|155.55 135.10 131.63 140.76  |12.93
Lua 94.22 72.42 74.48 80.37 12.04
Linear search PHP 50.38 28.74 28.66 35.93 12.52
Python 2|155.84  |130.95 133.50 140.10 |13.69
Python 3|164.35 141.10 145.49 150.31 |12.35
Tree
Lua 84.53 85.62 88.73 86.29 2.18
Array to tree PHP 46.27 44.84 44.51 45.21 0.94
Python 2{94.20 91.32 94.88 93.47 1.89
Python 3|273.87 275.91 276.40 275.39 |1.34
Lua 5.27 3.38 3.26 3.97 1.13
BFS PHP 5.66 3.40 3.46 4.17 1.29
Python 2{18.27 16.44 16.61 17.11 1.01
Python 3|20.66 18.68 19.03 19.46 1.06
Lua 6.84 4.65 4.52 5.34 1.30
DFS PHP 9.30 6.57 6.54 7.47 1.58
Python 2{20.14 18.52 18.68 19.11 0.89
Python 3|23.22 21.71 21.73 22.22 0.87
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Tabulka 6. Konfigurace 1 - Lighttpd CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 6.41 6.33 6.43 6.39 0.05
Bubble sort PHP 2.60 2.44 2.32 2.45 0.14
Python 2|7.53 7.61 7.47 7.54 0.07
Python 3{10.42 10.12 10.32 10.29 0.15
Lua 3.64 3.66 3.07 3.62 0.05
Select sort PHP 1.52 1.47 1.60 1.53 0.07
Python 2(6.31 6.33 6.25 6.30 0.04
Python 3|8.93 8.71 8.98 8.87 0.14
Lua 3.24 3.13 3.05 3.14 0.10
Insert sort PHP 1.17 1.13 1.16 1.15 0.02
Python 2{6.30 6.23 6.30 6.28 0.04
Python 3|8.80 8.84 8.98 8.87 0.09
Lua 0.89 0.84 0.85 0.86 0.03
Heap sort PHP 2.24 2.18 2.19 2.20 0.03
Python 2{5.78 5.75 5.74 5.76 0.02
Python 3|7.73 7.73 7.70 7.72 0.02
Lua 1.31 0.93 0.91 1.05 0.23
Recursive quick sort PHP 1.46 1.44 1.43 1.44 0.02
Python 2|5.67 5.68 5.66 5.67 0.01
Python 3|7.71 7.70 7.66 7.69 0.03
Lua 0.98 0.98 0.94 0.97 0.02
Quick sort PHP 1.85 1.80 1.81 1.82 0.03
Python 2|5.77 5.85 5.81 5.81 0.04
Python 3|8.02 8.01 8.08 8.04 0.04

Sort 3000

Lua 9.75 9.24 9.27 9.42 0.29
Heap sort PHP 141.19 141.87 141.23 141.43 |0.38
Python 2{13.09 13.19 13.07 13.12 0.06
Python 3(17.23 16.67 16.97 16.96 0.28
Lua 9.82 9.65 9.99 9.82 0.17
Recursive quick sort PHP 117.49 116.24 116.22 116.65 |0.73
Python 2{11.30 11.16 11.06 11.17 0.12
Python 3|16.86 16.78 16.78 16.81 0.05
Lua 9.86 9.45 9.76 9.69 0.21
. PHP 99.37 99.85 98.54 99.25 0.66
Quick sort Python 2(13.48  [12.904  [13.00  |13.17  [0.28
Python 3{19.84 19.35 19.56 19.58 0.25
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Obrazek 13. Konfigurace 1 - Lighttpd CGI, celkovy piehled
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Obrazek 17. Konfigurace 1 - Lighttpd CGI, kategorie sort
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Tabulka 7. Konfigurace 1 - Lighttpd FastCGI/SCGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Pramér|c
PHP 16.47 16.43 16.45 16.45 0.02
RSA Python 2{15.03 14.42 14.78 14.74 0.31
Python 3(8.09 8.46 8.13 8.23 0.20
PHP 143.50 76.87 76.67 99.01 38.53
Ceasar cypher Python 2{108.97 113.76 108.40 110.38 (2.94
Python 3|161.17 155.59 155.45 157.40 [3.26
PHP 83.60 76.64 76.64 78.96 4.02
Vernam cypher Python 2{219.90 218.88 215.87 218.22 |2.10
Python 3|281.09 274.68 281.78 279.18 [3.92
Search
PHP 45.76 24.47 24.46 31.56 12.29
Binary search Python 2(46.10 19.17 19.58 28.28 15.43
Python 3|34.84 5.26 5.28 15.13 17.07
PHP 45.93 24.49 24.45 31.62 12.39
Recursive binary search|Python 2|47.85 22.92 20.04 30.27 15.29
Python 3(34.79 5.22 5.27 15.09 17.06
PHP 49.84 28.59 28.68 35.70 12.24
Linear search Python 2[58.78 25.68 24.94 36.47 19.33
Python 3[42.28 12.02 12.06 22.12 17.46
Tree
PHP 40.96 39.09 40.01 40.02 0.94
Array to tree Python 2{191.30 185.57 192.46 189.78 [3.69
Python 3(321.79 319.38 312.85 318.01 |4.63
PHP 5.46 3.06 3.10 3.87 1.37
BFS Python 2{2.48 0.88 0.90 1.42 0.92
Python 3(2.10 0.85 0.83 1.26 0.73
PHP 9.12 6.23 6.25 7.20 1.66
DFS Python 2{4.20 3.09 2.92 3.40 0.70
Python 3(4.79 3.56 3.50 3.95 0.73
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Tabulka 8. Konfigurace 1 - Lighttpd FastCGI/SCGI, ¢ast 2.

Sort 300
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s||Primér|c
PHP 2.34 2.09 2.09 2.17 0.14
Bubble sort Python 2{3.83 3.83 3.67 3.78 0.09
Python 3|4.38 4.58 4.28 4.41 0.15
PHP 1.23 1.12 1.02 1.12 0.11
Select sort Python 2{2.37 2.65 2.46 2.49 0.14
Python 3(3.07 3.01 2.94 3.01 0.07
PHP 0.83 0.86 0.89 0.86 0.03
Insert sort Python 2|2.71 2.68 2.67 2.69 0.02
Python 3|2.88 3.02 2.88 2.93 0.08
PHP 1.90 1.86 1.85 1.87 0.03
Heap sort Python 2{1.84 1.77 1.78 1.80 0.04
Python 3|1.87 1.85 1.81 1.84 0.03
PHP 1.13 1.09 1.09 1.10 0.02
Recursive quick sort|Python 2{1.72 1.67 1.65 1.68 0.04
Python 3|1.89 1.81 1.87 1.86 0.04
PHP 1.53 1.49 1.49 1.50 0.02
Quick sort Python 2|1.91 1.88 1.89 1.89 0.02
Python 3|2.12 2.09 2.13 2.11 0.02
Sort 3000
PHP 140.52 140.30 140.69 140.50 {0.20
Heap sort Python 2{15.77 15.54 15.87 15.73 0.17
Python 3|15.03 14.31 14.09 14.48 0.49
PHP 115.73 115.51 115.63 115.62 |0.11
Recursive quick sort|Python 2{13.41 13.10 13.29 13.27 0.16
Python 3|14.23 14.12 14.05 14.13 0.09
PHP 99.01 98.41 98.34 98.59 0.37
Quick sort Python 2{15.46 15.13 15.00 15.20 0.24
Python 3[17.06 17.08 16.74 16.96 0.19
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Obrazek 19. Konfigurace 1 - Lighttpd FastCGI/SCGI, celkovy pfehled
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Obrazek 21. Konfigurace 1 - Lighttpd FastCGI/SCGI, kategorie cryptography
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Obrazek 23. Konfigurace 1 - Lighttpd FastCGI/SCGI, kategorie sort

B PHP 3 Python3
@l Python2 Sort
160} 3 .
S
140} ~ .
©
©
120} 3 = 4
3
100} .
80 .
60 .
40 - o e .
@ Ll
200 5 3 S e 33 ]
583 g88 8 8 ¢ = 28 8 & %35
< < < g o o < < o < < = < o
Heap Heap Insert Quick Quick Recursive Recursive Select
sort sort sort sort sort quick quick sort
3000 300 300 3000 300 sort sort 300
3000 300
Obrazek 24. Konfigurace 1 - Lighttpd FastCGI/SCGI, kategorie tree
[ PHP 3 Python3
@ Python2 Tree
350 N
318.01
300} - 1
250 N
200} 189.78 4

3.87 142 1.26 7.20 3.40 3.95

27



Tabulka 9. Konfigurace 1 - Hiawatha CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 22.03 20.35 20.53 20.97 0.92
RSA PHP 16.68 16.61 16.77 16.69 0.08
Python 2{20.30 19.92 19.93 20.05 0.22
Python 3|16.67 16.39 16.29 16.45 0.20
Lua 67.22 67.65 69.32 68.06 1.11
Ceasar cypher PHP 78.33 80.20 77.71 78.75 1.30
Python 2(65.79 64.20 64.18 64.72 0.92
Python 3|107.24 106.95 109.00 107.73 |1.11
Lua 137.36 130.31 127.54  |131.74 |5.06
Vernam cypher PHP 86.78 77.10 77.25 80.38 5.55
Python 2|181.36 168.95 170.84  |173.72 |6.69
Python 3(226.73 226.48 223.87 225.69 |1.58
Search
Lua 87.02 62.72 63.54 71.09 13.80
Binary search PHP 47.38 24.86 25.15 32.46 12.92
Python 2(147.34 127.40 125.98 133.57 |11.94
Python 3(160.09 141.25 140.22 147.19 |11.19
Lua 85.73 63.00 62.19 70.31 13.36
Recursive binary search PHP 46.51 24.93 25.65 32.36 12.26
Python 2{150.60 127.80 124.66 134.35 |14.16
Python 3(157.99 134.40 134.30 142.23 |13.65
Lua 95.37 73.41 73.86 80.88 12.55
Linear search PHP 50.95 29.07 29.71 36.58 12.45
Python 2|156.88 132.13 135.34 141.45 |13.46
Python 3|164.86 141.98 147.61 151.48 |11.92
Tree
Lua 88.82 87.32 86.82 87.65 1.04
Array to tree PHP 44.98 44.80 44.12 44.63 0.45
Python 2/93.39 93.33 93.87 93.53 0.30
Python 3|280.63  |281.13  |274.63  [278.80 |3.62
Lua 5.27 3.25 3.34 3.95 1.14
BFS PHP 5.78 3.42 3.40 4.20 1.37
Python 2{18.09 16.76 16.60 17.15 0.82
Python 3(20.95 18.85 18.86 19.55 1.21
Lua 7.02 4.69 4.68 5.46 1.35
DFS PHP 9.23 6.69 6.63 7.52 1.48
Python 2{20.25 18.48 18.53 19.09 1.01
Python 3(23.05 21.36 21.30 21.90 0.99
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Tabulka 10. Konfigurace 1 - Hiawatha CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 6.48 6.46 6.50 6.48 0.02
Bubble sort PHP 2.53 2.50 2.37 2.47 0.09
Python 2|7.67 7.62 7.64 7.64 0.03
Python 3{10.25 10.21 10.26 10.24 0.03
Lua 3.07 3.62 3.59 3.59 0.03
Select sort PHP 1.44 1.65 141 1.50 0.13
Python 2(6.26 6.25 6.22 6.24 0.02
Python 3|8.78 8.76 8.82 8.79 0.03
Lua 3.18 3.09 3.32 3.20 0.12
Insert sort PHP 1.19 1.13 1.18 1.17 0.03
Python 2(6.61 6.25 6.27 6.38 0.20
Python 3|8.85 8.84 8.89 8.86 0.03
Lua 0.93 0.88 0.88 0.90 0.03
Heap sort PHP 2.24 2.20 2.20 2.21 0.02
Python 2|5.77 5.74 5.75 5.75 0.02
Python 3|7.73 7.66 7.66 7.68 0.04
Lua 1.33 0.95 0.94 1.07 0.22
Recursive quick sort PHP 1.48 1.43 1.44 1.45 0.03
Python 2{5.69 5.64 5.58 5.64 0.06
Python 3|7.73 7.78 7.67 7.73 0.06
Lua 1.01 1.04 1.00 1.02 0.02
Quick sort PHP 1.86 1.82 1.80 1.83 0.03
Python 2{5.83 5.89 5.85 5.86 0.03
Python 3(8.01 7.99 7.96 7.99 0.03

Sort 3000

Lua 9.17 9.35 9.13 9.22 0.12
Heap sort PHP 141.53 141.33 142.84 141.90 |0.82
Python 2{13.34 13.12 13.32 13.26 0.12
Python 3|16.74 16.72 16.81 16.76 0.05
Lua 10.01 9.51 9.84 9.79 0.25
Recursive quick sort PHP 116.37 117.78 117.78 117.31 |0.81
Python 2{11.33 11.12 11.34 11.26 0.12
Python 3{16.94 16.82 16.62 16.79 0.16
Lua 9.56 9.41 9.42 9.46 0.08
. PHP 100.52 98.87 98.68 99.36 1.01
Quick sort Python 2(13.03  [13.00  [12.87  |13.00  [0.11
Python 3{19.65 19.40 19.46 19.50 0.13

29




Obrazek 25. Konfigurace 1 - Hiawatha CGI, celkovy piehled
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Obrazek 27. Konfigurace 1 - Hiawatha CGI, kategorie cryptography
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Tabulka 11. Konfigurace 1 - Hiawatha FastCGI, ¢ast 1.

Cryptography

Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc

RSA PHP |16.38 16.31 16.45 16.38 0.07
Ceasar cypher PHP |79.98 78.54 77.86 78.79 1.08
Vernam cypher PHP |76.21 77.40 76.26 76.62 0.67

Search
Binary search PHP |25.22 25.22 25.20 25.21 0.01
Recursive binary search|PHP |26.21 26.26 26.29 26.25 0.04
Linear search PHP |29.03 29.64 29.61 29.43 0.34
Tree
Array to tree PHP |40.88 41.31 41.96 41.38 0.54
BFS PHP |3.12 3.14 3.12 3.13 0.01
DFS PHP |6.41 6.33 6.31 6.35 0.05
Sort 300
Bubble sort PHP |(2.04 2.28 2.30 2.21 0.14
Select sort PHP |1.05 1.09 1.06 1.07 0.02
Insert sort PHP (0.98 0.96 0.91 0.95 0.04
Heap sort PHP [1.95 2.02 2.03 2.00 0.04
Recursive quick sort PHP |1.11 1.11 1.11 1.11 0.00
Quick sort PHP |1.56 1.56 1.52 1.55 0.02
Sort 3000

Heap sort PHP |(143.74 143.55 143.73 143.67 |0.11
Recursive quick sort PHP |116.92 116.97 116.91 116.93 (0.03
Quick sort PHP |104.85 104.12 104.20 104.39 |0.40
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Tabulka 12. Konfigurace 1 - Hiawatha FastCGI, ¢ast 2.

Cryptography

Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc

RSA PHP |16.38 16.31 16.45 16.38 0.07
Ceasar cypher PHP |79.98 78.54 77.86 78.79 1.08
Vernam cypher PHP |76.21 77.40 76.26 76.62 0.67

Search
Binary search PHP |25.22 25.22 25.20 25.21 0.01
Recursive binary search|{PHP [26.21 26.26 26.29 26.25 0.04
Linear search PHP |29.03 29.64 29.61 29.43 0.34
Tree
Array to tree PHP |40.88 41.31 41.96 41.38 0.54
BFS PHP |3.12 3.14 3.12 3.13 0.01
DFS PHP |6.41 6.33 6.31 6.35 0.05
Sort 300
Bubble sort PHP |2.04 2.28 2.30 2.21 0.14
Select sort PHP |1.05 1.09 1.06 1.07 0.02
Insert sort PHP (0.98 0.96 0.91 0.95 0.04
Heap sort PHP |1.95 2.02 2.03 2.00 0.04
Recursive quick sort PHP |1.11 1.11 1.11 1.11 0.00
Quick sort PHP |1.56 1.56 1.52 1.55 0.02
Sort 3000

Heap sort PHP |143.74 143.55 143.73 143.67 |0.11
Recursive quick sort PHP |116.92 116.97 116.91 116.93 (0.03
Quick sort PHP |104.85 104.12 104.20 104.39 |0.40
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Obrazek 31. Konfigurace 1 - Hiawatha FastCGI, celkovy pfehled
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Obrazek 32. Konfigurace 1 - Hiawatha FastCGI, porovnani kategorii
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Obrazek 33. Konfigurace 1 - Hiawatha FastCGI, kategorie cryptography
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Obrazek 34. Konfigurace 1 - Hiawatha FastCGI, kategorie search
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Obrazek 35. Konfigurace 1 - Hiawatha FastCGI, kategorie sort
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4.2 Konfigurace ¢&.2

Tato konfigurace testuje vliv zmeény frekvence procesoru pii zachovani ostatnich
parametri.

Cache size (I+D) 16KB+16KB
Cache line length (I+D) 8+8

ICache streams 1

ICache Victims 8

DCache write back OFF
DCache Victims N/A

MUL ON (64b)
DIV ON

Pattern Comparator ON

Barrel Shifter ON

Branch Target Cache  OFF
Freq. procesor [MHz] 50
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Tabulka 13. Konfigurace 2 - Doba bé&hu interpretru, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 42.37 42.61 41.80 42.26 0.42
RSA PHP 35.90 35.19 35.34 35.48 0.37
Python 2/39.96 38.82 39.22 39.33 0.58
Python 3|32.44 31.61 31.92 31.99 0.42
Lua 131.03 132.62 134.77 132.81 |1.88
Ceasar cypher PHP 205.93 205.67 209.98 207.19 |2.42
Python 2(127.46 128.40 126.17 127.34 |1.12
Python 3|215.75 214.24 212.16 214.05 |1.80
Lua 254.10 250.39 251.03 251.84 |1.98
Vernam cypher PHP 148.44 147.82 149.92 148.73 |1.08
Python 2(337.24 346.00 344.93 342,72  |4.78
Python 3|449.52 447.04 441.89 446.15 |3.89
Search
Lua 134.07 121.68 123.37 126.37 |6.72
Binary search PHP 55.75 47.92 47.44 50.37 4.67
Python 2|252.42 251.34 252.89 252.22  10.79
Python 3|267.06 261.37 261.61 263.35 |3.22
Lua 135.17 123.66 123.34 127.39 |6.74
Recursive binary search PHP 56.80 48.54 47.84 51.06 4.98
Python 2|256.95  [266.82  [249.50  [257.76 |8.69
Python 3|263.53  |263.01 262.68  |263.07 |0.43
Lua 157.36 144.57 142.70 148.21 |7.98
Linear search PHP 65.20 55.26 55.05 58.50 5.80
Python 2(280.23 261.55 262.79 268.19 |10.45
Python 3|280.37  |292.16  |295.63  [289.39 |8.00
Tree
Lua 172.11 167.43 170.65 170.06  |2.39
Array to tree PHP 216.42 213.27 212.78 214.16  |1.98
Python 2(182.17 182.40 185.85 183.47 |2.06
Python 3|549.563  |553.03  |[551.39  [551.32 |1.75
Lua 7.04 6.39 6.53 6.65 0.34
BFS PHP 7.27 6.51 6.43 6.74 0.46
Python 2{32.53 31.86 31.97 32.12 0.36
Python 3|37.05 37.84 36.95 37.28 0.49
Lua 9.45 8.85 9.30 9.20 0.31
DFS PHP 12.45 12.23 12.21 12.30 0.13
Python 2|35.92 36.26 35.73 35.97 0.27
Python 3(42.16 42.28 42.10 42.18 0.09
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Tabulka 14. Konfigurace 2 - Doba bé&hu interpretru, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 13.04 12.89 12.91 12.95 0.08
Bubble sort PHP 5.42 4.69 4.96 5.02 0.37
Python 2{15.09 14.91 14.87 14.96 0.12
Python 3|20.68 20.61 20.83 20.71 0.11
Lua 7.25 7.36 7.35 7.32 0.06
Select sort PHP 2.79 2.75 3.23 2.92 0.27
Python 2{12.32 12.23 12.24 12.26 0.05
Python 3|17.38 17.52 17.47 17.46 0.07
Lua 6.29 6.49 6.24 6.34 0.13
Insert sort PHP 2.27 2.35 2.37 2.33 0.05
Python 2{12.51 12.26 12.23 12.33 0.15
Python 3(17.04 17.12 17.04 17.07 0.05
Lua 1.68 1.63 1.63 1.65 0.03
Heap sort PHP 4.30 4.25 4.28 4.28 0.03
Python 2{11.24 11.24 11.13 11.20 0.06
Python 3|15.08 14.89 15.18 15.05 0.15
Lua 1.83 1.81 1.77 1.80 0.03
Recursive quick sort PHP 2.87 2.87 2.86 2.87 0.01
Python 2{11.03 10.93 10.95 10.97 0.05
Python 3|15.04 14.97 15.22 15.08 0.13
Lua 1.91 1.86 1.92 1.90 0.03
Quick sort PHP 3.50 3.48 3.01 3.50 0.02
Python 2{11.29 11.27 11.46 11.34 0.10
Python 3{15.52 15.56 15.57 15.55 0.03

Sort 3000

Lua 19.00 19.06 18.75 18.94 0.16
Heap sort PHP 270.20 270.40 271.77 270.79 10.85
Python 2|25.97 26.28 26.30 26.18 0.19
Python 3|33.19 33.39 32.82 33.13 0.29
Lua 19.15 19.48 19.64 19.42 0.25
Recursive quick sort PHP 234.03 233.68 233.93 233.88 |0.18
Python 2{22.22 22.18 22.06 22.15 0.08
Python 3{32.90 33.05 32.77 32.91 0.14
Lua 19.09 18.82 18.90 18.94 0.14
. PHP 196.19 196.70 196.19 196.36  |0.29
Quick sort Python 2(25.68  [26.00  [25.84  [25.84  [0.16
Python 3|38.83 38.24 39.63 38.90 0.70
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Obrazek 37. Konfigurace 2 - Doba béhu interpretu, celkovy prehled
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Obrazek 38. Konfigurace 2 - Doba b&hu interpretu, porovnani kategorii
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Obrazek 39. Konfigurace 2 - Doba bé&hu interpretu, kategorie cryptography
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Obrazek 41. Konfigurace 2 - Doba béhu interpretu, kategorie sort
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Obrazek 42. Konfigurace 2 - Doba béhu interpretu, kategorie tree
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Tabulka 15. Konfigurace 2 - Doba vypoctu, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 42.41 41.25 40.68 41.45 0.88
RSA PHP 36.66 34.57 34.69 35.31 1.18
Python 2|31.93 28.79 28.75 29.83 1.83
Python 3|22.08 18.48 18.46 19.68 2.08
Lua 133.66 134.80 136.86 135.11 [1.62
Ceasar cypher PHP 210.70 209.78 216.31 212.26  |3.53
Python 2|118.86 121.09 121.20 120.38 |1.32
Python 3|198.69 201.14 199.54 199.79 |1.25
Lua 248.79 249.52 248.20 248.84 10.66
Vernam cypher PHP 146.08 148.92 149.02 148.01 [1.67
Python 2|327.11  |328.23  [326.57  [327.30 |0.85
Python 3|431.03 431.13 427.89 430.02 |1.84
Search
Lua 2.09 2.12 2.10 2.10 0.01
Binary search PHP 14.68 14.67 15.07 14.81 0.23
Python 2{1.36 1.35 1.37 1.36 0.01
Python 3{1.30 1.30 1.32 1.30 0.01
Lua 2.05 2.03 2.02 2.03 0.02
Recursive binary search PHP 14.76 15.17 14.83 14.92 0.22
Python 2{1.39 1.38 1.36 1.38 0.02
Python 3|1.28 1.33 1.31 1.31 0.03
Lua 23.48 23.41 23.13 23.34 0.18
Linear search PHP 22.94 22.49 22.69 22.71 0.22
Python 2{14.19 14.31 14.34 14.28 0.08
Python 3|15.88 16.49 16.97 16.45 0.55
Tree
Lua 172.26 174.15 178.33 17491 (3.11
Array to tree PHP 216.44 211.51 211.81 213.25 |2.77
Python 2|168.24  |171.00 167.76 169.00 [1.75
Python 3|542.24  |539.00  [544.98  [542.07 |2.99
Lua 1.11 1.09 1.16 1.12 0.04
BFS PHP 3.71 3.28 3.20 3.40 0.28
Python 2{1.15 1.14 1.16 1.15 0.01
Python 3|1.15 1.15 1.16 1.15 0.01
Lua 3.71 3.74 3.76 3.74 0.02
DFS PHP 9.36 9.29 9.34 9.33 0.04
Python 2(5.11 5.11 5.13 5.12 0.01
Python 3|6.25 6.35 6.33 6.31 0.05
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Tabulka 16. Konfigurace 2 - Doba vypoctu, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 12.93 12.85 12.72 12.83 0.11
Bubble sort PHP 4.51 4.62 4.10 4.41 0.28
Python 2{5.30 4.77 4.74 4.94 0.32
Python 3|7.38 7.08 7.45 7.30 0.20
Lua 7.12 6.98 6.93 7.01 0.10
Select sort PHP 2.14 2.18 2.35 2.23 0.11
Python 2|2.12 2.12 2.14 2.13 0.01
Python 3|3.77 4.03 3.90 3.90 0.13
Lua 6.03 6.01 6.11 6.05 0.05
Insert sort PHP 1.68 1.67 1.90 1.75 0.13
Python 2|2.17 2.05 2.26 2.16 0.10
Python 3(3.58 3.79 3.63 3.66 0.11
Lua 1.33 1.42 1.38 1.38 0.05
Heap sort PHP 3.61 3.61 3.62 3.61 0.00
Python 2{0.98 0.94 1.35 1.09 0.22
Python 3|1.47 1.50 1.51 1.50 0.02
Lua 1.54 1.63 1.50 1.56 0.07
Recursive quick sort PHP 2.19 2.15 2.16 2.17 0.02
Python 2|0.77 0.77 1.04 0.86 0.15
Python 3|1.49 1.45 1.45 1.46 0.02
Lua 1.53 1.52 1.58 1.54 0.03
Quick sort PHP 2.84 2.84 2.83 2.84 0.01
Python 2{1.12 1.13 1.13 1.13 0.00
Python 3|2.07 2.05 2.20 2.11 0.08

Sort 3000

Lua 18.23 18.92 18.60 18.58 0.34
Heap sort PHP 272.47 275.58 272.15 273.40 |1.89
Python 2{14.19 13.96 14.05 14.07 0.12
Python 3|18.22 18.04 17.15 17.80 0.57
Lua 18.25 19.02 18.32 18.53 0.43
Recursive quick sort PHP 234.63 233.17 232.96 233.58 ]0.91
Python 2{9.54 9.78 9.53 9.61 0.14
Python 3(17.12 17.79 17.82 17.57 0.40
Lua 18.73 18.43 18.77 18.64 0.18
. PHP 198.62 195.94 195.69 196.75 [1.63
Quick sort Python 2|13.06  |13.03  [13.01  [13.03  |0.02
Python 3|23.83 23.77 23.17 23.59 0.36
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Obrazek 43. Konfigurace 2 - Doba vypoctu, celkovy piehled
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Obrazek 44. Konfigurace 2 - Doba vypoctu, porovnani kategorii
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Obrazek 45. Konfigurace 2 - Doba vypoctu, kategorie cryptography
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Obrazek 47. Konfigurace 2 - Doba vypo¢tu, kategorie sort
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Tabulka 17. Konfigurace 2 - Lighttpd CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 42.91 41.67 40.46 41.68 1.23
RSA PHP 33.19 33.22 33.52 33.31 0.18
Python 2]40.49 39.29 38.57 39.45 0.97
Python 3(32.10 32.01 32.20 32.10 0.10
Lua 135.48 133.62 132.05 133.72  |1.72
Ceasar cypher PHP 160.78 149.71 150.61 153.70  [6.15
Python 2{131.80 129.55 129.86 130.40 |1.22
Python 3|213.23 215.26 215.62 214.70 |1.29
Lua 267.51 252.76  |248.59  |256.29 [9.94
Vernam cypher PHP 172.68 153.14 156.22 160.68 [10.51
Python 2|360.05  [339.90  [334.63  [344.86 |13.42
Python 3|444.59 448.74 451.01 448.11  |3.26
Search
Lua 166.04 123.35 124.91 138.10 [24.21
Binary search PHP 90.35 48.74 47.99 62.36 24.24
Python 2{303.72 263.29 256.20 274.40 |25.64
Python 3|317.29  |278.84  [266.09  [287.41 |26.65
Lua 167.13 123.02 122.53 137.56  [25.61
Recursive binary search PHP 92.31 49.54 50.16 64.00 24.52
Python 2{301.33 252.59 257.46 270.46 |26.84
Python 3(322.37 275.31 268.46 288.71 ]29.35
Lua 187.72 144.56 146.39 159.56 [24.41
Linear search PHP 98.41 55.80 56.29 70.17 24.46
Python 2|314.05  |274.77  [262.85  [283.89 |26.79
Python 3|336.46  |284.65  [286.57  [302.56 |29.37
Tree
Lua 169.36 165.98 170.10 168.48 (2.20
Array to tree PHP 92.05 90.17 91.37 91.20 0.95
Python 2|186.92 186.86 186.65 186.81 |0.14
Python 3|558.78  |550.92  |550.14  [553.28 |4.78
Lua 10.86 6.69 6.48 8.01 2.47
BFS PHP 11.52 6.71 6.72 8.32 2.77
Python 2|37.62 32.33 32.53 34.16 3.00
Python 3]40.68 37.21 37.13 38.34 2.03
Lua 13.79 9.24 9.20 10.74 2.64
DFS PHP 18.52 12.84 12.84 14.73 3.28
Python 2|39.97 36.16 36.81 37.65 2.04
Python 3(45.21 42.68 42.01 43.30 1.69
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Tabulka 18. Konfigurace 2 - Lighttpd CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 12.90 12.92 13.04 12.95 0.08
Bubble sort PHP 4.83 4.88 4.56 4.76 0.17
Python 2{15.18 14.90 14.98 15.02 0.14
Python 3|20.40 20.51 20.69 20.53 0.15
Lua 7.42 7.28 7.45 7.38 0.09
Select sort PHP 2.85 2.77 2.90 2.84 0.07
Python 2{12.48 12.37 12.42 12.42 0.06
Python 3|17.49 17.27 17.46 17.41 0.12
Lua 6.36 6.48 6.53 6.46 0.09
Insert sort PHP 2.46 2.30 2.41 2.39 0.08
Python 2{12.54 12.35 12.25 12.38 0.15
Python 3|17.38 17.30 17.25 17.31 0.07
Lua 1.85 1.74 1.71 1.77 0.07
Heap sort PHP 4.34 4.28 4.28 4.30 0.03
Python 2{11.41 11.47 11.46 11.45 0.03
Python 3{15.19 15.15 15.15 15.16 0.02
Lua 2.65 1.93 1.93 2.17 0.42
Recursive quick sort PHP 2.87 2.78 2.78 2.81 0.05
Python 2{11.26 11.10 11.09 11.15 0.10
Python 3{15.30 15.25 15.11 15.22 0.10
Lua 2.00 1.91 1.91 1.94 0.05
Quick sort PHP 3.60 3.07 3.01 3.56 0.05
Python 2{11.59 11.47 11.54 11.53 0.06
Python 3|15.76 15.76 15.77 15.76 0.01

Sort 3000

Lua 18.81 19.14 18.57 18.84 0.29
Heap sort PHP 277.33 275.54 275.26 276.04 |1.12
Python 2{26.08 25.66 25.97 25.90 0.22
Python 3|34.08 33.00 33.26 33.45 0.56
Lua 20.03 19.65 19.46 19.71 0.29
Recursive quick sort PHP 231.62 230.48 231.51 231.20 |0.63
Python 2{22.41 22.30 21.88 22.20 0.28
Python 3|33.28 33.15 32.84 33.09 0.23
Lua 19.66 19.26 19.26 19.39 0.23
. PHP 195.41 193.49 197.00 195.30 |1.76
Quick sort Python 2(27.52  [25.91  [25.80  [26.44  [0.94
Python 3{39.06 38.44 38.75 38.75 0.31
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Obrazek 49. Konfigurace 2 - Lighttpd CGI, celkovy piehled
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Obrazek 51. Konfigurace 2 - Lighttpd CGI, kategorie cryptography
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Obrazek 53. Konfigurace 2 - Lighttpd CGI, kategorie sort
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Tabulka 19. Konfigurace 2 - Lighttpd FastCGI/SCGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Pramér|c
PHP 32.45 32.56 32.46 32.49 0.06
RSA Python 2{30.74 29.12 29.49 29.78 0.85
Python 3|17.49 17.30 16.64 17.14 0.45
PHP 154.55 152.96 156.12 154.54 |1.58
Ceasar cypher Python 2|282.96 291.14 286.69 286.93 [4.10
Python 3|376.47 381.60 364.88 374.32  |8.57
PHP 166.95 149.27 148.76 154.99 |10.36
Vernam cypher Python 2(535.62 482.22 468.16 495.33  |35.59
Python 3|606.54 611.25 584.55 600.78 |14.25
Search
PHP 90.16 48.85 48.80 62.60 23.86
Binary search Python 2{332.55 88.31 35.92 152.26  |158.32
Python 3|304.69 10.51 37.62 117.61 |162.58
PHP 92.47 48.57 48.61 63.22 25.33
Recursive binary search|Python 2|321.46 96.35 40.00 152.60 [148.92
Python 3|328.25 10.74 38.94 125.98 |175.74
PHP 98.22 58.47 58.56 71.75 22.92
Linear search Python 2{351.67 80.50 47.63 159.93 |166.86
Python 3(317.77 59.50 47.65 141.64 |152.65
Tree
PHP 86.12 83.98 85.33 85.14 1.08
Array to tree Python 2(515.08 520.96 518.13 518.06 |2.94
Python 3|795.20 783.41 765.51 781.37 |14.95
PHP 10.96 6.10 6.09 7.72 2.81
BFS Python 2{27.93 1.76 1.76 10.48 15.11
Python 3|28.57 1.94 4.30 11.60 14.74
PHP 17.26 12.44 12.27 13.99 2.83
DFS Python 2{31.87 6.00 5.79 14.55 15.00
Python 3(33.98 7.10 9.10 16.73 14.98
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Tabulka 20. Konfigurace 2 - Lighttpd FastCGI/SCGI, ¢ast 2.

Sort 300
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s||Primér|c
PHP 4.32 3.99 4.09 4.13 0.17
Bubble sort Python 2{9.75 10.11 8.58 9.48 0.80
Python 3|11.55 10.37 10.67 10.86 0.61
PHP 2.28 2.02 2.13 2.14 0.13
Select sort Python 2(6.48 6.28 6.25 6.34 0.13
Python 3|8.53 6.78 7.39 7.57 0.89
PHP 1.78 1.76 1.72 1.75 0.03
Insert sort Python 2|6.92 6.00 6.06 6.33 0.51
Python 3|8.74 7.60 7.30 7.88 0.76
PHP 3.70 3.61 3.64 3.65 0.05
Heap sort Python 2{5.17 4.76 4.72 4.88 0.25
Python 3|6.33 4.63 5.46 5.47 0.85
PHP 2.24 2.15 2.14 2.18 0.06
Recursive quick sort|Python 2{5.37 4.69 4.47 4.84 0.47
Python 3|6.35 5.09 5.40 5.61 0.66
PHP 2.95 2.90 2.92 2.92 0.03
Quick sort Python 2|5.48 5.07 5.02 5.19 0.25
Python 3|6.49 5.92 6.21 6.21 0.29
Sort 3000
PHP 276.31 275.47 276.09 275.96 |0.44
Heap sort Python 2{40.81 36.98 37.64 38.48 2.05
Python 3(40.15 32.86 35.70 36.24 3.67
PHP 230.49 230.18 230.11 230.26  |0.20
Recursive quick sort|Python 2|37.43 33.05 34.06 34.85 2.29
Python 3(36.11 33.34 34.75 34.73 1.39
PHP 193.51 193.33 192.92 193.25 |0.30
Quick sort Python 2{40.27 37.21 37.60 38.36 1.67
Python 3[44.51 41.46 39.87 41.95 2.36
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Obrazek 57. Konfigurace 2 - Lighttpd FastCGI/SCGI, kategorie cryptography
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Obrazek 58. Konfigurace 2 - Lighttpd FastCGI/SCGI, kategorie search
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Obrazek 59. Konfigurace 2 - Lighttpd FastCGI/SCGI, kategorie sort
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Obrazek 60. Konfigurace 2 - Lighttpd FastCGI/SCGI, kategorie tree

@ PHP 3 Python3
@l Python2 Tree
781.37
800 E> 1
600 1
518.06
400 1
200 1
85.14
o 772 1048 11.60 13.99 14.55 16.73
Array BFS DFS
to

tree

38



Tabulka 21. Konfigurace 2 - Hiawatha CGI, ¢ast 1.

Cryptography

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c

Lua 42.43 41.11 41.62 41.72 0.67
PHP 35.48 33.46 35.74 34.89 1.25
Python 2{38.84 40.76 39.03 39.54 1.06
Python 3|31.58 32.02 32.59 32.06 0.51

RSA

Lua 136.95 130.33 132.64 133.31 [3.36
PHP 156.53 155.92 155.22 155.89 |0.66
Python 2(131.44 126.90 127.42 128.59 |2.48
Python 3|211.03 210.53 211.55 211.04 |0.51

Ceasar cypher

Lua 268.95 252.73 262.85 261.51 |8.19
PHP 149.31 152.51 149.12 150.31  {1.90
Python 2|348.36 336.53 337.08 340.66 16.68
Python 3(465.51 446.15 445.98 452.55 |11.23

Vernam cypher

Search

Lua 167.95 123.87 123.84 138.55 |25.46
PHP 92.42 48.92 48.00 63.11 25.38
Python 2{300.22 248.75 249.25 266.07 |29.57
Python 3|317.10 285.70 270.65 291.15 |23.70

Binary search

Lua 167.39 123.31 124.29 138.33  |25.17
PHP 92.04 49.14 47.82 63.00 25.16
Python 2|298.40 262.93 247.78 269.70 ]25.98
Python 3|317.94 275.64 270.57 288.05 ]26.01

Recursive binary search

Lua 186.65 145.61 146.29 159.52  |23.50
PHP 100.50 55.25 56.62 70.79 25.74
Python 2{317.11 271.73 270.54 286.46  |26.55
Python 3|335.36 288.83 283.80 302.66 |28.43

Linear search

Tree

Lua 176.08 169.59 168.74 171.47 [4.01
PHP 93.48 92.03 94.36 93.29 1.18
Python 2|185.23 181.81 182.41 183.15 |1.83
Python 3(567.60 540.43 545.94 551.32 |14.36

Array to tree

Lua 10.57 6.65 6.75 7.99 2.23
BFS PHP 11.57 6.68 6.71 8.32 2.81
Python 2{35.84 32.44 33.30 33.86 1.77
Python 3|41.66 37.71 37.64 39.00 2.30
Lua 13.86 9.08 9.15 10.70 2.74
DFS PHP 18.55 13.00 12.87 14.81 3.24

Python 2{40.32 36.96 36.37 37.88 2.13
Python 3(46.49 42.38 42.43 43.77 2.36
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Tabulka 22. Konfigurace 2 - Hiawatha CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 12.76 12.69 12.73 12.73 0.04
Bubble sort PHP 4.91 4.53 4.62 4.69 0.20
Python 2{15.11 15.01 14.96 15.03 0.08
Python 3(20.62 20.23 20.34 20.40 0.20
Lua 7.23 7.27 7.28 7.26 0.03
Select sort PHP 3.00 3.06 3.13 3.06 0.07
Python 2{12.45 12.42 12.40 12.42 0.03
Python 3|17.33 17.37 17.10 17.27 0.15
Lua 6.54 6.50 6.41 6.48 0.07
Insert sort PHP 2.42 2.39 2.42 2.41 0.02
Python 2{13.21 12.53 12.51 12.75 0.40
Python 3(17.31 17.36 17.22 17.30 0.07
Lua 1.81 1.83 1.75 1.80 0.04
Heap sort PHP 4.43 4.34 4.35 4.37 0.05
Python 2{11.55 11.38 11.38 11.44 0.10
Python 3|15.13 15.02 15.17 15.11 0.08
Lua 2.62 1.88 1.90 2.13 0.42
Recursive quick sort PHP 2.89 2.85 2.83 2.86 0.03
Python 2{11.16 11.06 11.08 11.10 0.05
Python 3{15.19 15.10 15.04 15.11 0.08
Lua 2.01 1.96 1.92 1.96 0.05
Quick sort PHP 3.67 3.56 3.55 3.59 0.07
Python 2{11.68 11.44 11.47 11.53 0.13
Python 3|16.38 15.66 15.80 15.95 0.38

Sort 3000

Lua 19.15 19.23 18.91 19.10 0.17
Heap sort PHP 274.27 273.62 271.50 273.13 |1.45
Python 2|26.76 26.36 26.46 26.53 0.21
Python 3(33.41 32.85 33.17 33.14 0.28
Lua 19.61 19.14 19.11 19.29 0.28
Recursive quick sort PHP 229.98 229.97 230.55 230.17 10.33
Python 2|22.74 22.18 22.31 22.41 0.29
Python 3|33.07 32.88 32.57 32.84 0.25
Lua 19.51 19.43 19.27 19.40 0.12
. PHP 194.87 195.80 193.52 194.73  |1.15
Quick sort Python 2(26.20  [25.72  [25.95  [25.96  [0.24
Python 3(38.52 38.56 38.41 38.50 0.08
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Obrazek 61. Konfigurace

2 - Hiawatha CGI, celkovy piehled

== Lua
Em PHP

Prehled jazykd

B Python2
Python3

2500 2417.21 .
2000 |
1735.08
)

4 1500 1373.43 .

© 1153.24
1000 |
500 |

0
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Obrazek 63. Konfigurace 2 - Hiawatha CGI, kategorie cryptography
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Obrazek 65. Konfigurace 2 - Hiawatha CGI, kategorie sort
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Obrazek 66. Konfigurace 2 - Hiawatha CGI, kategorie tree
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Tabulka 23. Konfigurace 2 - Hiawatha FastCGI, ¢ast 1.

Cryptography
Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc
RSA PHP (32.71 32.65 32.37 32.58 0.18
Ceasar cypher PHP |156.06 156.05 156.48 156.20 [0.25
Vernam cypher PHP |171.91 150.86 151.64 158.14 |11.93
Search
Binary search PHP |91.74 49.08 49.43 63.42 24.53
Recursive binary search| PHP |92.87 50.18 48.96 64.00 25.01
Linear search PHP ]99.94 58.21 56.86 71.67 24.49
Tree
Array to tree PHP |87.42 86.01 84.16 85.86 1.63
BFS PHP |11.06 6.18 6.16 7.80 2.82
DFS PHP |18.37 12.38 12.36 14.37 3.46
Sort 300
Bubble sort PHP |(3.99 4.16 4.03 4.06 0.09
Select sort PHP |(2.33 2.28 2.54 2.38 0.14
Insert sort PHP |1.86 1.79 1.73 1.79 0.07
Heap sort PHP |(3.98 3.87 3.86 3.90 0.07
Recursive quick sort PHP |(2.28 2.21 2.21 2.23 0.04
Quick sort PHP (3.14 3.04 3.11 3.10 0.05
Sort 3000

Heap sort PHP |(289.53 288.87 288.95 289.12 |0.36
Recursive quick sort PHP |234.11 233.63 233.51 233.75 |0.32
Quick sort PHP (206.92 205.82 206.93 206.56 ]0.64
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Tabulka 24. Konfigurace 2 - Hiawatha FastCGI, ¢ast 2.

Cryptography
Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc
RSA PHP |32.71 32.65 32.37 32.58 0.18
Ceasar cypher PHP |156.06 156.05 156.48 156.20 [0.25
Vernam cypher PHP |171.91 150.86 151.64 158.14 |11.93
Search
Binary search PHP |91.74 49.08 49.43 63.42 24.53
Recursive binary search| PHP [92.87 50.18 48.96 64.00 25.01
Linear search PHP |99.94 58.21 56.86 71.67 24.49
Tree
Array to tree PHP |87.42 86.01 84.16 85.86 1.63
BFS PHP |11.06 6.18 6.16 7.80 2.82
DFS PHP |18.37 12.38 12.36 14.37 3.46
Sort 300
Bubble sort PHP |3.99 4.16 4.03 4.06 0.09
Select sort PHP |2.33 2.28 2.54 2.38 0.14
Insert sort PHP |1.86 1.79 1.73 1.79 0.07
Heap sort PHP |3.98 3.87 3.86 3.90 0.07
Recursive quick sort PHP |2.28 2.21 2.21 2.23 0.04
Quick sort PHP |3.14 3.04 3.11 3.10 0.05
Sort 3000

Heap sort PHP |289.53 288.87 288.95 289.12 10.36
Recursive quick sort PHP |234.11 233.63 233.51 233.75 ]0.32
Quick sort PHP |206.92 205.82 206.93 206.56 ]0.64
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Obrazek 67. Konfigurace 2 - Hiawatha FastCGI, celkovy pfehled
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Obrazek 68. Konfigurace 2 - Hiawatha FastCGI, porovnani kategorii
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Obrazek 69. Konfigurace 2 - Hiawatha FastCGI, kategorie cryptography
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Obrazek 71. Konfigurace 2 - Hiawatha FastCGI, kategorie sort
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Obrazek 72. Konfigurace 2 - Hiawatha FastCGI, kategorie tree
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4.3 Konfigurace ¢.3

Tato konfigurace testuje jaky vliv méa zména velikosti paméti cache. Tato konfi-
gurace zaroven piredstavuje jednu z nejlepsich moznych, kterou lze na platformé
uG4-150 dosdhnout.

Cache size (I+D) 64KB+64KB
Cache line length (I+D) 8+8

ICache streams 1

ICache Victims 8

DCache write back OFF
DCache Victims N/A

MUL ON (64b)
DIV ON

Pattern Comparator ON

Barrel Shifter ON

Branch Target Cache  OFF
Freq. procesor [MHz] 100
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Tabulka 25. Konfigurace 3 - Doba bé&hu interpretru, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 20.37 20.65 19.51 20.18 0.59
RSA PHP 17.09 17.42 17.04 17.18 0.21
Python 2/19.38 19.59 19.07 19.35 0.26
Python 3|15.63 16.58 15.90 16.04 0.49
Lua 63.55 64.11 65.93 64.53 1.24
Ceasar cypher PHP 100.75 99.70 102.49 100.98 [1.41
Python 2/62.39 63.39 63.24 63.01 0.54
Python 3|104.12 103.55 103.33 103.67 |0.41
Lua 121.29 123.96 122.91 122,72 |1.35
Vernam cypher PHP 72.54 73.27 75.33 73.71 1.45
Python 2|167.98 168.84  |168.06 168.29  10.48
Python 3|221.27 218.45 219.18 219.63 |1.46
Search
Lua 59.83 61.27 60.89 60.66 0.75
Binary search PHP 23.75 23.18 23.54 23.49 0.29
Python 2{124.33 124.53 121.34 123.40 |1.79
Python 3|131.41 131.91 130.54 131.29 |0.69
Lua 60.80 60.28 61.43 60.84 0.58
Recursive binary search PHP 23.55 23.94 23.22 23.57 0.36
Python 2{124.04 121.67 121.73 122.48 |1.35
Python 3|135.49 134.57 137.72 135.93 |1.62
Lua 70.30 72.78 70.76 71.28 1.32
Linear search PHP 27.18 27.70 27.79 27.56 0.33
Python 2|131.98 128.13 127.53 129.21 (241
Python 3|137.73 138.68 137.30 137.90 |0.71
Tree
Lua 84.94 87.50 85.53 85.99 1.34
Array to tree PHP 106.58 104.49 104.79 105.29 |1.13
Python 2/90.43 89.39 89.98 89.93 0.52
Python 3(269.19 271.73 274.93 271.95 |2.88
Lua 3.14 3.28 3.23 3.22 0.07
BFS PHP 3.66 3.22 3.23 3.37 0.25
Python 2{16.19 16.13 16.14 16.15 0.03
Python 3|18.97 18.32 18.85 18.71 0.35
Lua 4.36 4.34 4.47 4.39 0.07
DFS PHP 6.23 5.91 5.86 6.00 0.20
Python 2{18.43 18.57 17.72 18.24 0.46
Python 3(20.81 20.85 20.65 20.77 0.11
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Tabulka 26. Konfigurace 3 - Doba bé&hu interpretru, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 6.44 6.39 6.28 6.37 0.08
Bubble sort PHP 2.40 2.50 2.35 2.42 0.08
Python 2|7.32 7.53 7.32 7.39 0.12
Python 3{10.34 10.33 10.22 10.30 0.07
Lua 3.07 3.54 3.56 3.56 0.02
Select sort PHP 1.36 1.39 1.56 1.44 0.11
Python 2(6.03 5.98 6.10 6.04 0.06
Python 3|8.60 8.45 8.51 8.52 0.08
Lua 3.29 3.28 3.27 3.28 0.01
Insert sort PHP 1.18 1.17 1.22 1.19 0.03
Python 2(6.04 5.95 6.08 6.02 0.07
Python 3|8.42 8.61 8.45 8.49 0.10
Lua 0.83 0.84 0.87 0.85 0.02
Heap sort PHP 2.12 2.11 2.11 2.11 0.01
Python 2|5.52 5.54 5.50 5.52 0.02
Python 3|7.34 7.37 7.44 7.38 0.05
Lua 0.90 0.92 0.91 0.91 0.01
Recursive quick sort PHP 1.42 1.43 1.43 1.43 0.01
Python 2|5.37 5.34 5.40 5.37 0.03
Python 3|7.40 7.41 7.40 7.40 0.01
Lua 0.95 0.94 0.96 0.95 0.01
Quick sort PHP 1.73 1.74 1.73 1.73 0.01
Python 2(5.61 5.59 5.03 5.08 0.04
Python 3|7.66 7.68 7.67 7.67 0.01

Sort 3000

Lua 9.17 9.23 9.10 9.17 0.07
Heap sort PHP 134.36 134.28 134.02 134.22  |0.18
Python 2{13.04 13.00 12.97 13.00 0.04
Python 3{16.08 16.20 16.75 16.34 0.36
Lua 9.57 9.41 9.63 9.54 0.11
Recursive quick sort PHP 114.97 114.79 114.90 114.89 |0.09
Python 2{11.14 11.14 11.03 11.10 0.06
Python 3{15.96 16.03 16.03 16.01 0.04
Lua 9.44 9.62 9.57 9.54 0.09
. PHP 97.82 97.55 97.57 97.65 0.15
Quick sort Python 2(12.88  [12.67  [12.78  |12.78  |0.11
Python 3|18.87 19.14 18.92 18.98 0.14
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Obrazek 73. Konfigurace 3 - Doba bé&hu interpretu, celkovy prehled
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Obrazek 76. Konfigurace 3 - Doba bé&hu interpretu, kategorie search
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Obrazek 77. Konfigurace 3 - Doba bé&hu interpretu, kategorie sort
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Tabulka 27. Konfigurace 3 - Doba vypoctu, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 19.64 21.46 20.44 20.51 0.91
RSA PHP 16.78 17.91 16.82 17.17 0.64
Python 2{14.18 15.44 14.38 14.66 0.68
Python 3]9.62 10.03 9.34 9.66 0.35
Lua 65.06 66.39 66.56 66.00 0.82
Ceasar cypher PHP 103.72 105.14 105.76 104.87 |1.05
Python 2|58.39 58.51 58.31 58.41 0.10
Python 3|96.44 98.60 97.42 97.49 1.08
Lua 121.25 120.86 120.95 121.02 |0.21
Vernam cypher PHP 71.33 72.62 71.98 71.98 0.64
Python 2{159.71 159.55 163.80 161.02 (2.41
Python 3|208.58 208.90 210.49 209.32  |1.02
Search
Lua 1.04 1.03 1.04 1.04 0.00
Binary search PHP 7.23 7.30 7.24 7.26 0.04
Python 2|0.67 0.68 0.69 0.68 0.01
Python 3]0.66 0.66 0.65 0.66 0.00
Lua 1.04 1.01 1.03 1.03 0.02
Recursive binary search PHP 7.26 7.53 7.23 7.34 0.17
Python 2|0.67 0.68 0.69 0.68 0.01
Python 3|0.64 0.67 0.65 0.65 0.01
Lua 11.46 11.68 11.67 11.60 0.12
Linear search PHP 12.39 11.00 11.34 11.58 0.73
Python 2(6.95 7.08 7.06 7.03 0.07
Python 3|7.34 8.22 7.88 7.82 0.45
Tree
Lua 84.12 83.46 82.63 83.40 0.75
Array to tree PHP 106.83 107.81 108.45 107.70  ]0.82
Python 2/83.76 82.42 83.73 83.30 0.77
Python 3|262.22  |260.38  [263.06  |261.88 |1.37
Lua 0.56 0.59 0.56 0.57 0.02
BFS PHP 1.92 1.58 1.58 1.70 0.20
Python 2]0.58 0.59 0.58 0.58 0.00
Python 3]0.58 0.57 0.57 0.57 0.00
Lua 1.80 1.74 1.79 1.78 0.03
DFS PHP 4.55 4.54 4.55 4.55 0.01
Python 2{2.50 2.50 2.52 2.51 0.01
Python 3|3.09 3.09 3.09 3.09 0.00
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Tabulka 28. Konfigurace 3 - Doba vypoctu, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 6.24 6.33 6.39 6.32  |0.08
PHP  [2.05 2.27 2.15 216  |0.11
Bubble sort Python 2(2.36 2.33 2.56 2.42 0.13
Python 3|3.54 3.60 3.62 359 0.04
Lua 3.52 3.35 3.59 349  [0.12
Select <ort PHP  [0.97 1.03 1.10 103 [0.07
Python 2|1.04 1.04 1.03 103 [0.00
Python 3(1.96 1.89 1.90 192 [0.03
Lua 3.02 2.96 3.14 3.04  [0.09
Lsert sort PHP  [0.80 0.91 0.80 0.84  |0.06
Python 2/0.94 0.97 0.93 0.95  |0.02
Python 3|1.92 1.87 1.93 1.91 0.03
Lua 0.72 0.69 0.69 0.70  ]0.02
Heap sort PHP |77 1.77 1.78 177 |o.01
Python 2/0.46 0.46 0.48 047  [0.01
Python 3(0.71 0.72 0.71 0.72  |0.01
Lua 0.95 0.72 0.74 0.81 0.13
Recursive quick sort|PHE 107 1.08 1.07 107 |0.01
Python 2(0.37 0.38 0.38 0.38  |0.00
Python 3|0.72 0.71 0.71 0.72  |0.01
Lua 0.77 0.78 0.77 077 |0.01
Quick sort PHP  |[1.41 1.40 141 141 0.01
Python 2/0.55 0.55 0.55 0.55  |0.00
Python 3(1.00 1.02 1.01 1.01 0.01

Sort 3000

Lua 8.65 8.80 8.76 873  ]0.08
Honp sort PHP  [136.91 [139.06 [135.85 |137.27 |[1.63
Python 2|6.85 6.92 6.84 6.87 0.0
Python 3(8.63 8.63 8.54 8.60  |0.06
Lua 9.14 9.21 9.40 925  |0.13
. PHP  [114.30 [114.14  [114.23  |114.22 [0.08
Recursive quick sort|p ) 0 ol4 82 4.95 4.90 489  10.07
Python 3(8.44 8.48 8.55 849  |0.06
Lua 9.18 9.30 9.38 929  [0.10
. PHP  [98.75  [97.60  [97.37  [97.91  [0.74
Quick sort Python 2|6.46 6.40 6.40 6.42  [0.03
Python 3|11.42  [11.73  [11.46  |11.54  |0.17
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Tabulka 29. Konfigurace 3 - Lighttpd CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 41.01 40.78 39.86 40.55 0.61
RSA PHP 34.00 33.80 33.30 33.70 0.36
Python 2{38.98 39.71 39.02 39.24 0.41
Python 3(31.31 31.74 30.87 31.31 0.44
Lua 132.68 132.48 131.01 132.06 |0.91
Ceasar cypher PHP 150.20 152.30 147.88 150.13 |2.21
Python 2(125.25 126.31 125.47 125.68 |0.56
Python 3|205.85  |206.20  [208.38  |206.81 |1.37
Lua 262.35 242.65 241.87 248.96 |11.61
Vernam cypher PHP 151.71 152.39 148.70 150.93 [1.96
Python 2{332.95 338.71 332.57 334.74 |3.44
Python 3[442.41 438.27 442.54 441.07 |2.43
Search
Lua 146.66 120.43 122.13 129.74 |14.68
Binary search PHP 47.73 47.84 47.75 47.77 0.06
Python 2|291.87 247.26 245.16 261.43 |26.38
Python 3|265.03 266.21 265.32 265.52 |0.61
Lua 168.23 123.25 123.66 138.38 |25.85
Recursive binary search PHP 48.85 49.04 48.28 48.72 0.40
Python 2|244.55 251.84 246.06 24748 |3.85
Python 3|264.46 266.74 262.02 264.41 |2.36
Lua 143.12 143.42 142.29 142.94 |0.59
Linear search PHP 55.76 56.37 56.67 56.27 0.46
Python 2|291.19  |258.30  [257.08  [268.86 |19.35
Python 3|281.25 277.58 285.88 281.57 |4.16
Tree
Lua 162.91 165.23 163.48 163.87 |1.21
Array to tree PHP 90.70 90.50 88.85 90.02 1.02
Python 2{182.31 178.64 182.59 181.18 |2.20
Python 3|547.50  |534.50  |528.46  [536.82 |9.73
Lua 6.44 6.42 6.63 6.50 0.12
BFS PHP 6.64 6.70 6.65 6.66 0.03
Python 2{35.37 32.06 32.80 33.41 1.74
Python 3/36.98 37.31 37.03 37.11 0.18
Lua 8.87 9.13 8.96 8.99 0.13
DFS PHP 12.63 12.66 12.77 12.69 0.07
Python 2/39.70 36.02 37.00 37.57 1.91
Python 3(41.73 41.52 42.06 41.77 0.27
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Tabulka 30. Konfigurace 3 - Lighttpd CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 12.83 12.65 12.91 12.80 0.13
Bubble sort PHP 4.60 4.55 4.45 4.53 0.08
Python 2{14.75 15.03 14.76 14.85 0.16
Python 3{19.96 19.95 20.47 20.13 0.30
Lua 7.61 7.22 7.32 7.38 0.20
Select sort PHP 3.03 2.67 2.68 2.79 0.21
Python 2{12.13 12.18 12.08 12.13 0.05
Python 3{16.92 17.03 16.94 16.96 0.06
Lua 6.29 6.68 6.29 6.42 0.23
Insert sort PHP 2.33 2.24 2.35 2.31 0.06
Python 2{12.00 12.14 12.16 12.10 0.09
Python 3{17.03 16.99 16.85 16.96 0.09
Lua 1.75 1.73 1.70 1.73 0.03
Heap sort PHP 4.26 4.28 4.27 4.27 0.01
Python 2{11.09 11.10 11.08 11.09 0.01
Python 3{14.80 14.98 14.95 14.91 0.10
Lua 1.85 1.86 1.85 1.85 0.01
Recursive quick sort PHP 2.79 2.79 2.81 2.80 0.01
Python 2{10.97 10.88 10.92 10.92 0.05
Python 3{14.80 14.84 14.93 14.86 0.07
Lua 1.91 1.92 1.89 1.91 0.02
Quick sort PHP 3.49 3.01 3.47 3.49 0.02
Python 2{11.30 11.32 11.20 11.27 0.06
Python 3{15.51 15.43 15.54 15.49 0.06

Sort 3000

Lua 18.03 18.68 18.61 18.44 0.36
Heap sort PHP 275.56 273.61 273.55 27424 |1.14
Python 2{25.81 25.67 25.39 25.62 0.21
Python 3|32.43 32.26 32.94 32.54 0.35
Lua 19.49 19.65 19.16 19.43 0.25
Recursive quick sort PHP 229.12 226.62 226.86 227.53 |1.38
Python 2{21.81 21.55 21.96 21.77 0.21
Python 3|32.08 32.55 32.56 32.40 0.27
Lua 18.54 18.68 19.61 18.94 0.58
. PHP 192.14 192.18 190.11 191.48 |1.18
Quick sort Python 2(25.33  [25.58  [25.51  [25.47  [0.13
Python 3|37.59 38.04 37.64 37.76 0.25
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Tabulka 31. Konfigurace 3 - Lighttpd FastCGI/SCGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Pramér|c
PHP 32.12 31.97 31.96 32.02 0.09
RSA Python 2{30.90 29.10 28.86 29.62 1.11
Python 3|17.94 16.01 16.14 16.70 1.08
PHP 153.71 154.64 150.54 152.96 [2.15
Ceasar cypher Python 2|238.53 253.56 233.64 241.91 |10.38
Python 3|329.84 325.00 317.08 323.97 |6.44
PHP 164.40 147.72 146.43 152.85 |10.02
Vernam cypher Python 2(481.79 447.72 462.51 464.01 |17.08
Python 3(565.60 558.77 560.75 561.71 |3.51
Search
PHP 90.22 47.24 47.26 61.57 24.81
Binary search Python 2{269.10 65.29 42.69 125.69 |124.71
Python 3|297.89 10.28 21.82 110.00 |162.82
PHP 91.49 47.09 47.29 61.96 25.58
Recursive binary search|Python 2|275.20 56.08 48.57 126.62 [128.73
Python 3[319.71 10.32 29.94 119.99 |173.24
PHP 101.07 57.01 57.01 71.70 25.44
Linear search Python 2|280.87 79.06 42.74 134.22  |128.29
Python 3|272.55 28.76 61.00 120.77 |132.43
Tree
PHP 80.63 79.39 78.35 79.46 1.14
Array to tree Python 2(510.06 438.03 474.27 474.12  |36.02
Python 3|668.30 660.14 643.18 657.21 |12.81
PHP 10.91 5.99 6.04 7.65 2.83
BFS Python 2{27.79 1.74 1.74 10.42 15.04
Python 3|28.26 1.67 1.66 10.53 15.35
PHP 17.21 12.19 12.27 13.89 2.88
DFS Python 2{31.47 5.68 5.60 14.25 14.91
Python 3(33.50 6.79 6.75 15.68 15.43
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Tabulka 32. Konfigurace 3 - Lighttpd FastCGI/SCGI, ¢ast 2.

Sort 300
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s||Primér|c
PHP 4.18 4.37 4.26 4.27 0.10
Bubble sort Python 2(9.71 8.04 7.94 8.56 0.99
Python 3{10.10 8.96 8.97 9.34 0.66
PHP 2.21 2.27 2.07 2.18 0.10
Select sort Python 2{5.87 5.37 6.06 5.77 0.36
Python 3|7.10 6.05 5.98 6.38 0.63
PHP 1.88 1.57 1.67 1.71 0.16
Insert sort Python 2(6.01 5.18 5.43 5.54 0.43
Python 3|7.39 6.34 6.46 6.73 0.57
PHP 3.67 3.57 3.57 3.60 0.06
Heap sort Python 2{4.91 3.87 3.96 4.25 0.58
Python 3[4.97 3.89 3.83 4.23 0.64
PHP 2.17 2.13 2.14 2.15 0.02
Recursive quick sort|Python 2{4.61 3.91 3.88 4.13 0.41
Python 3(5.12 3.87 3.77 4.25 0.75
PHP 2.92 2.83 2.84 2.86 0.05
Quick sort Python 2[4.79 4.52 4.16 4.49 0.32
Python 3|5.56 4.36 4.48 4.80 0.66
Sort 3000
PHP 271.89 271.62 271.63 271.71 |0.15
Heap sort Python 2(36.16 33.23 32.50 33.96 1.94
Python 3|32.47 29.96 29.29 30.57 1.68
PHP 226.98 226.67 226.84 226.83 |0.16
Recursive quick sort|Python 2|31.38 29.70 30.52 30.53 0.84
Python 3(33.28 28.76 29.13 30.39 2.51
PHP 191.07 190.79 190.92 190.93 |0.14
Quick sort Python 2{36.69 33.54 32.02 34.08 2.38
Python 3(38.36 34.47 34.78 35.87 2.16
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Tabulka 33. Konfigurace 3 - Hiawatha CGI, ¢ast 1.

Cryptography

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c

Lua 41.63 41.87 41.89 41.80 0.14
PHP 34.03 34.79 34.70 34.51 0.42
Python 2{38.54 38.41 40.43 39.13 1.13
Python 3(32.09 31.72 32.50 32.10 0.39

RSA

Lua 133.95 131.98 131.70 132.54 |1.23
PHP 153.57 148.01 150.12 150.57 |2.81
Python 2{129.39 126.13 125.45 126.99 |2.11
Python 3|214.22 209.76 211.08 211.69 |2.29

Ceasar cypher

Lua 263.83 251.89 248.77 254.83 |7.95
PHP 165.96 151.80 148.84 155.53 [9.15
Python 2{350.45 336.72 337.15 341.44 |7.81
Python 3|454.27 433.90 439.77 442.65 |10.49

Vernam cypher

Search

Lua 168.50 123.16 120.81 137.49 |26.88
PHP 91.84 47.44 47.19 62.16 25.71
Python 2(292.29 245.60 246.43 261.44 |26.72
Python 3(320.13 262.34 267.62 283.36  [31.95

Binary search

Lua 166.39 121.49 120.57 136.15 |26.19
PHP 91.58 47.79 47.90 62.42 25.25
Python 2|293.66 250.13 246.55 263.45 |26.23
Python 3|311.68 268.54 264.94 281.72  126.01

Recursive binary search

Lua 186.73 141.39 142.47 156.86  [25.87
PHP 100.62 55.87 55.64 70.71 25.90
Python 2{304.96 260.36 262.88 276.07 |25.05
Python 3|330.52 285.43 278.61 298.19 ]28.21

Linear search

Tree

Lua 171.24 162.42 165.34 166.33  |4.49
PHP 88.28 87.26 86.76 87.43 0.77
Python 2{182.31 179.85 183.43 181.86 [1.83
Python 3(542.91 537.47 531.99 537.46 |5.46

Array to tree

Lua 10.41 6.38 6.53 777 2.28
BFS PHP 11.52 6.77 6.69 8.33 2.77
Python 2{35.58 32.11 31.83 33.17 2.09
Python 3(41.45 36.95 36.97 38.46 2.59
Lua 13.83 9.04 9.10 10.66 2.75
DFS PHP 18.27 12.76 12.82 14.62 3.16

Python 2{39.77 36.29 35.77 37.28 2.17
Python 3(45.13 42.14 42.08 43.12 1.74
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Tabulka 34. Konfigurace 3 - Hiawatha CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 12.96 12.67 12.59 12.74 0.19
Bubble sort PHP 4.92 4.42 4.46 4.60 0.28
Python 2{15.03 14.81 14.69 14.84 0.17
Python 3|20.10 19.81 19.88 19.93 0.15
Lua 7.33 7.33 7.21 7.29 0.07
Select sort PHP 3.19 2.98 3.29 3.15 0.16
Python 2{12.42 12.10 12.12 12.21 0.18
Python 3|17.18 17.04 17.13 17.12 0.07
Lua 6.51 6.44 6.16 6.37 0.19
Insert sort PHP 2.28 2.33 2.34 2.32 0.03
Python 2{12.91 12.37 12.20 12.49 0.37
Python 3{17.29 17.18 17.23 17.23 0.06
Lua 1.80 1.79 1.82 1.80 0.02
Heap sort PHP 4.35 4.30 4.28 4.31 0.04
Python 2{11.23 11.38 11.31 11.31 0.08
Python 3{15.00 14.87 14.80 14.89 0.10
Lua 2.69 1.85 1.86 2.13 0.48
Recursive quick sort PHP 2.87 2.80 2.80 2.82 0.04
Python 2{10.95 10.96 10.87 10.93 0.05
Python 3|14.97 14.80 14.81 14.86 0.10
Lua 2.06 1.90 1.92 1.96 0.09
Quick sort PHP 3.58 3.52 3.01 3.54 0.04
Python 2{11.34 11.37 11.33 11.35 0.02
Python 3(16.24 15.40 15.42 15.69 0.48

Sort 3000

Lua 19.73 19.04 18.86 19.21 0.46
Heap sort PHP 267.04 271.93 269.20 269.39 |2.45
Python 2|25.58 25.15 25.40 25.38 0.22
Python 3|32.79 32.37 32.33 32.50 0.25
Lua 19.49 19.33 19.09 19.30 0.20
Recursive quick sort PHP 226.31 226.27 226.17 226.25 |0.07
Python 2{22.11 22.08 21.81 22.00 0.17
Python 3|32.34 32.29 32.30 32.31 0.03
Lua 19.27 19.27 18.97 19.17 0.17
. PHP 191.13 190.24 190.74 190.70 |0.45
Quick sort Python 2(25.53  [25.41  [25.43  [25.46  [0.06
Python 3|38.46 37.74 37.76 37.99 0.41
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Tabulka 35. Konfigurace 3 - Hiawatha FastCGI, ¢ast 1.

Cryptography

Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc

RSA PHP |32.39 32.00 32.02 32.14 0.22
Ceasar cypher PHP |150.99 149.30 150.46 150.25 |0.86
Vernam cypher PHP |146.15 145.87 149.49 147.17 (2.01

Search
Binary search PHP [48.02 47.95 47.99 47.99 0.04
Recursive binary search| PHP [47.86 47.88 47.91 47.88 0.03
Linear search PHP |55.49 56.49 56.60 56.19 0.61
Tree
Array to tree PHP |79.06 78.90 79.62 79.19 0.38
BFS PHP |6.05 6.05 6.08 6.06 0.02
DFS PHP |12.31 12.12 12.06 12.16 0.13
Sort 300
Bubble sort PHP |4.02 4.36 4.16 4.18 0.17
Select sort PHP |2.53 2.25 2.15 2.31 0.20
Insert sort PHP |2.02 1.64 1.77 1.81 0.19
Heap sort PHP |3.55 3.58 3.58 3.07 0.02
Recursive quick sort PHP |2.14 2.12 2.12 2.13 0.01
Quick sort PHP |2.85 2.85 2.83 2.84 0.01
Sort 3000

Heap sort PHP |265.88 266.09 266.01 265.99 |0.11
Recursive quick sort PHP (226.28 225.96 226.44 226.23 |0.24
Quick sort PHP |189.62 189.52 189.28 189.47 |0.17
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Tabulka 36. Konfigurace 3 - Hiawatha FastCGI, ¢ast 2.

Cryptography

Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc

RSA PHP |32.39 32.00 32.02 32.14 0.22
Ceasar cypher PHP |(150.99 149.30 150.46 150.25 |0.86
Vernam cypher PHP |146.15 145.87 149.49 147.17 (2.01

Search
Binary search PHP |48.02 47.95 47.99 47.99 0.04
Recursive binary search| PHP [47.86 47.88 47.91 47.88 0.03
Linear search PHP |55.49 56.49 56.60 56.19 0.61
Tree
Array to tree PHP |79.06 78.90 79.62 79.19 0.38
BFS PHP |6.05 6.05 6.08 6.06 0.02
DFS PHP |12.31 12.12 12.06 12.16 0.13
Sort 300
Bubble sort PHP |4.02 4.36 4.16 4.18 0.17
Select sort PHP |2.53 2.25 2.15 2.31 0.20
Insert sort PHP |2.02 1.64 1.77 1.81 0.19
Heap sort PHP |3.55 3.58 3.58 3.57 0.02
Recursive quick sort PHP |2.14 2.12 2.12 2.13 0.01
Quick sort PHP |2.85 2.85 2.83 2.84 0.01
Sort 3000

Heap sort PHP (265.88 266.09 266.01 265.99 |0.11
Recursive quick sort PHP |(226.28 225.96 226.44 226.23 ]0.24
Quick sort PHP |189.62 189.52 189.28 189.47 |0.17
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4.4 Konfigurace ¢.4

Tato konfigurace testuje jaky vliv méa vypnuti HW délicky, nasobicky, jednotky
pro porovnavani vzoru a valcového posouvace.

Cache size (I+D) 64KB+64KB
Cache line length (I+D) 8+8

ICache streams 1

ICache Victims 8

DCache write back OFF
DCache Victims N/A

MUL OFF

DIV OFF

Pattern Comparator OFF

Barrel Shifter OFF

Branch Target Cache  OFF
Freq. procesor [MHz] 100

100



Tabulka 37. Konfigurace 4 - Doba bé&hu interpretru, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 82.12 81.68 82.14 81.98 0.26
RSA PHP 74.76 74.35 74.26 74.46 0.27
Python 2|68.73 68.26 68.28 68.42 0.27
Python 3|18.78 18.81 18.41 18.67 0.22
Lua 189.97  |189.05 190.50 189.84 [0.73
Ceasar cypher PHP 107.67  |109.77  |109.22 108.89  [1.09
Python 2|71.37 71.78 71.59 71.58 0.21
Python 3|109.34  |108.63 109.51 109.16 |0.47
Lua 269.95 |269.98  |270.86  |270.26 |0.52
Vernam cypher PHP 81.67 79.67 81.43 80.92 1.09
Python 2|180.26 179.12 179.28 179.55 |0.62
Python 3|284.35 278.30 284.03 282.23 |3.40
Search
Lua 197.32 192.08 191.12 193.51 (3.34
Binary search PHP 31.42 27.27 27.41 28.70 2.36
Python 2|134.29 133.56 133.31 133.72 |0.51
Python 3|144.98 144.67  |146.35 145.33  ]0.89
Lua 196.13 190.54  |191.09 192.59 [3.08
Recursive binary search PHP 31.24 26.78 26.64 28.22 2.62
Python 2{135.63 139.85 132.95 136.14 |3.48
Python 3|145.02 145.87  |146.45 145.78 ]0.72
Lua 243.57  |236.38  |238.72  |239.56 |3.67
Linear search PHP 34.78 30.12 30.69 31.86 2.54
Python 2{147.61 139.76 141.15 142.84 |4.19
Python 3|154.95 155.25 156.10 155.43 ]0.60
Tree
Lua 252.65 252.01 253.04 252.57 10.52
Array to tree PHP 119.24 119.55 121.72 120.17 |1.35
Python 2|104.80 103.69 102.98 103.82  [0.92
Python 3|297.69  |299.30  [297.05  [298.01 |1.16
Lua 7.27 6.83 6.82 6.97 0.26
BFS PHP 7.55 7.37 7.31 7.41 0.12
Python 2{17.95 17.32 17.64 17.64 0.32
Python 3{20.50 20.64 20.27 20.47 0.19
Lua 10.59 10.46 10.33 10.46 0.13
DFS PHP 15.72 15.63 15.38 15.58 0.18
Python 2{19.92 19.68 19.56 19.72 0.18
Python 3|22.83 23.35 0.00 15.39 13.33
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Tabulka 38. Konfigurace 4 - Doba bé&hu interpretru, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 26.04 26.04 26.28 26.12 0.14
Bubble sort PHP 2.45 2.46 2.52 2.48 0.04
Python 2{8.02 7.88 8.04 7.98 0.09
Python 3|11.43 11.40 11.34 11.39 0.05
Lua 13.74 13.71 13.73 13.73 0.02
Select sort PHP 1.65 1.42 1.53 1.53 0.12
Python 2(6.83 6.68 6.83 6.78 0.09
Python 3(9.63 9.53 9.70 9.62 0.09
Lua 11.02 10.87 11.12 11.00 0.13
Insert sort PHP 1.22 1.22 1.23 1.22 0.01
Python 2(6.66 6.66 6.62 6.65 0.02
Python 3|9.44 9.39 9.28 9.37 0.08
Lua 2.49 2.47 2.45 2.47 0.02
Heap sort PHP 3.13 3.21 3.14 3.16 0.04
Python 2|6.82 6.85 6.81 6.83 0.02
Python 3|8.16 8.18 8.18 8.17 0.01
Lua 2.67 2.61 2.63 2.64 0.03
Recursive quick sort PHP 1.66 1.65 1.66 1.66 0.01
Python 2(6.13 6.10 6.10 6.11 0.02
Python 3|8.20 8.34 8.17 8.24 0.09
Lua 2.69 2.62 2.63 2.65 0.04
Quick sort PHP 2.28 2.23 2.24 2.25 0.03
Python 2(6.29 6.24 6.32 6.28 0.04
Python 3|8.42 8.57 8.47 8.49 0.08

Sort 3000

Lua 29.33 29.59 29.35 29.42 0.14
Heap sort PHP 160.80 157.35 158.21 158.79 |1.80
Python 2|22.64 22.81 22.93 22.79 0.15
Python 3|18.42 18.50 18.45 18.46 0.04
Lua 30.30 30.23 30.48 30.34 0.13
Recursive quick sort PHP 136.16 136.67 136.29 136.37 |0.27
Python 2{11.74 11.88 11.75 11.79 0.08
Python 3|18.10 18.29 18.11 18.17 0.11
Lua 29.74 29.11 29.02 29.29 0.39
. PHP 105.17 104.35 109.95 106.49 [3.02
Quick sort Python 2(14.00  [13.88  [13.72  |13.87  [0.14
Python 3|21.08 20.90 21.63 21.20 0.38
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Obrazek 109. Konfigurace 4 - Doba béhu interpretu, celkovy piehled
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Obrazek 111. Konfigurace 4 - Doba bé&hu interpretu, kategorie cryptography
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Obrazek 113. Konfigurace 4 - Doba bé&hu interpretu, kategorie sort

3 Lua @l Python2
Bl PHP Sort 3 Python3
@
~
@
o]
~
]
150} 8 .
=Y
b
<
o
=
o 100} .
@
1S
501 « g - 2 . 3 i
b > > S
< SS9 S & 3 = IS
N ) 8§ o o = [ ~
2} N © S ~ > N ~ © > o~
o O - o~ > 0 5 « o < < -3 © ©
© @ = N ©® T Ty o2 ~ 0w v A Y = ¥ 0o - N T o~ 2
4 N ¥ T g © N 6 & © N g © © © g © 0 o @
o o ™ -~ oo N = -

Obrazek 114. Konfigurace 4 - Doba bé&hu interpretu, kategorie tree

= Lua @ Python2
B PHP Tree 3 Python3

350 R

298.01

15.39

17.64 20.47 19.72
6.97 7.41 -,—| 1046 1558

BFS DFS

tree

105



Tabulka 39. Konfigurace 4 - Doba vypoctu, ¢ast 1.

Cryptography

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c

Lua 82.76 82.02 82.08 82.29 0.41
PHP 75.52 74.40 74.30 74.74 0.68
Python 2(64.94 63.43 63.24 63.87 0.93
Python 3(12.05 12.53 11.81 12.13 0.37

RSA

Lua 189.31 191.86 191.33 190.83 [1.35
PHP 112.73 113.66 114.66 113.69 |0.97
Python 2(66.32 66.36 68.08 66.92 1.01
Python 3|102.70 103.34 103.08 103.04 |0.32

Ceasar cypher

Lua 270.36 270.18 271.59 270.71 10.77
PHP 77.67 79.10 78.90 78.56 0.77
Python 2{173.45 170.39 169.90 171.25 |1.92
Python 3|271.11 267.69 269.79 269.53 |1.73

Vernam cypher

Search
Lua 1.28 1.29 1.16 1.24 0.07
Binary search PHP 8.72 8.75 8.71 8.73 0.02
Python 2(0.78 0.78 0.77 0.78 0.00
Python 3(0.66 0.66 0.66 0.66 0.00
Lua 1.16 1.28 1.14 1.20 0.07
Recursive binary search PHP 8.73 8.77 8.77 8.76 0.02
Python 2{0.79 0.78 0.79 0.79 0.01
Python 3(0.67 0.67 0.66 0.66 0.01

Lua 47.48 47.49 47.50 47.49 0.01

. PHP 12.89 12.78 12.86 12.84 0.06
Linear search

Python 2|7.91 7.87 8.11 7.96 0.13

Python 3(9.41 9.04 10.02 9.49 0.50
Tree

Lua 253.81 258.02 253.68 255.17 |2.47

PHP 120.85 120.69 120.87 120.81 [0.10
Python 2(96.41 98.97 97.76 97.71 1.28
Python 3|290.43 291.35 287.68 289.82 |1.91

Array to tree

Lua 0.70 0.66 0.65 0.67 0.03
BFS PHP 5.49 5.47 5.45 5.47 0.02
Python 2(0.61 0.60 0.60 0.60 0.00
Python 3/0.63 0.63 0.62 0.63 0.01
Lua 4.33 4.31 4.33 4.32 0.01
DFS PHP 13.59 13.52 13.50 13.54 0.04
Python 2|2.81 2.77 2.72 2,77 0.04
Python 3(3.26 3.26 3.24 3.25 0.01
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Tabulka 40. Konfigurace 4 - Doba vypoctu, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 25.84 25.85 26.01 25.90 0.10
Bubble sort PHP 2.02 2.14 2.09 2.08 0.06
Python 2|2.35 2.45 2.47 2.42 0.06
Python 3|4.03 4.01 3.98 4.01 0.03
Lua 13.35 13.59 13.53 13.49 0.12
Select sort PHP 1.13 1.08 1.02 1.08 0.06
Python 2{1.23 1.17 1.23 1.21 0.03
Python 3|2.35 2.25 2.18 2.26 0.09
Lua 10.54 10.57 10.98 10.70 0.25
Insert sort PHP 0.86 0.82 0.90 0.86 0.04
Python 2{1.14 1.35 1.05 1.18 0.16
Python 3|2.18 2.12 1.89 2.06 0.15
Lua 2.33 2.12 2.14 2.20 0.12
Heap sort PHP 2.77 2.77 2.76 2.76 0.00
Python 2{1.20 1.17 1.18 1.18 0.01
Python 3|0.89 0.83 0.83 0.85 0.04
Lua 2.41 2.31 2.30 2.34 0.06
Recursive quick sort PHP 1.27 1.27 1.28 1.27 0.00
Python 2|0.42 0.42 0.42 0.42 0.00
Python 3|0.83 0.81 0.82 0.82 0.01
Lua 2.59 2.31 2.29 2.40 0.16
Quick sort PHP 1.90 1.92 1.88 1.90 0.02
Python 2|0.62 0.63 0.63 0.63 0.01
Python 3|1.14 1.14 1.12 1.13 0.01

Sort 3000

Lua 28.23 28.13 28.32 28.23 0.09
Heap sort PHP 153.50 160.63 153.62 155.92 [4.08
Python 2{16.21 16.34 16.26 16.27 0.07
Python 3{10.08 10.20 10.22 10.17 0.08
Lua 29.60 29.13 29.39 29.37 0.23
Recursive quick sort PHP 136.33 135.72 136.14 136.06 |0.31
Python 2{5.24 4.99 4.96 5.06 0.15
Python 3|9.84 9.76 9.74 9.78 0.05
Lua 28.38 28.12 28.24 28.25 0.13
. PHP 104.57 103.68 103.61 103.95 |0.53
Quick sort Python 2|7.08 6.98 7.08 7.05 0.06
Python 3{12.80 12.59 12.77 12.72 0.12
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Obrazek 115. Konfigurace 4 - Doba vypoctu, celkovy piehled
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Obrazek 119. Konfigurace 4 - Doba vypoctu, kategorie sort
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Tabulka 41. Konfigurace 4 - Lighttpd CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 83.04 82.15 82.53 82.57 0.45
RSA PHP 75.14 75.19 75.22 75.18 0.04
Python 2|70.09 68.72 68.62 69.14 0.82
Python 3|18.45 18.30 18.71 18.49 0.21
Lua 193.02 190.18 190.57 191.26 |1.54
Ceasar cypher PHP 84.55 85.65 81.88 84.03 1.94
Python 2|72.17 72.00 71.84 72.00 0.17
Python 3|109.77  |108.71 109.12 109.20 |0.53
Lua 279.36 271.18 272.64 274.39 |4.36
Vernam cypher PHP 89.57 81.41 80.95 83.98 4.85
Python 2|188.76 179.89 179.31 182.65 [5.30
Python 3|291.10 276.74 285.68 284.51 |7.25
Search
Lua 215.58 193.18 193.20  |200.65 |12.93
Binary search PHP 48.81 26.57 27.85 34.41 12.49
Python 2{157.04 136.71 134.93 142.89 |12.28
Python 3(170.39 151.62 150.69 157.57 |11.12
Lua 213.97  |191.16 191.50 198.88 |13.07
Recursive binary search PHP 48.69 26.62 26.62 33.98 12.74
Python 2{160.37 135.28 140.59 145.41 |13.22
Python 3|171.36 146.31 150.67 156.11 |13.38
Lua 259.91 238.37 237.37 245.22  |12.73
Linear search PHP 53.30 31.66 30.71 38.56 12.78
Python 2(165.56 141.04 144.47 150.36  |13.28
Python 3|180.04  |157.09 159.02 165.38 |12.73
Tree
Lua 254.97 252.09 251.85 252.97 |1.74
Array to tree PHP 62.36 62.13 62.36 62.28 0.13
Python 2{105.99 102.76 103.71 104.15 |1.66
Python 3|300.29  |298.09  [296.60  [298.33 |1.86
Lua 8.82 6.88 6.86 7.52 1.13
BFS PHP 9.74 7.33 7.36 8.14 1.38
Python 2{19.72 17.82 17.59 18.38 1.17
Python 3(22.31 20.71 20.65 21.22 0.94
Lua 12.82 10.48 10.32 11.21 1.40
DFS PHP 17.99 15.22 15.26 16.16 1.59
Python 2|21.44 19.82 19.96 20.41 0.90
Python 3|24.96 23.08 23.29 23.78 1.03
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Tabulka 42. Konfigurace 4 - Lighttpd CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 26.20 26.20 26.23 26.21 0.02
Bubble sort PHP 2.65 2.54 2.55 2.58 0.06
Python 2{8.02 7.93 8.00 7.98 0.05
Python 3|11.20 11.22 11.57 11.33 0.21
Lua 13.77 13.74 13.76 13.76 0.02
Select sort PHP 1.49 1.36 1.53 1.46 0.09
Python 2(6.88 6.88 6.85 6.87 0.02
Python 3|9.65 9.53 9.56 9.58 0.06
Lua 10.92 10.99 11.05 10.99 0.07
Insert sort PHP 1.21 1.16 1.23 1.20 0.04
Python 2(6.88 6.89 6.77 6.85 0.07
Python 3(9.51 9.38 9.46 9.45 0.07
Lua 2.52 2.49 2.49 2.50 0.02
Heap sort PHP 3.13 3.09 3.07 3.10 0.03
Python 2(6.93 6.92 6.95 6.93 0.02
Python 3|8.28 8.24 8.29 8.27 0.03
Lua 3.02 2.69 2.68 2.80 0.19
Recursive quick sort PHP 1.68 1.63 1.63 1.65 0.03
Python 2(6.20 6.18 6.16 6.18 0.02
Python 3|8.28 8.22 8.20 8.23 0.04
Lua 2.69 2.66 2.65 2.67 0.02
Quick sort PHP 2.24 2.17 2.18 2.20 0.04
Python 2|6.42 6.37 6.38 6.39 0.03
Python 3|8.53 8.55 8.53 8.54 0.01

Sort 3000

Lua 29.65 29.66 29.63 29.65 0.02
Heap sort PHP 160.80 160.34 160.98 160.71  |0.33
Python 2{22.92 2291 22.95 22.93 0.02
Python 3{19.13 18.56 18.56 18.75 0.33
Lua 30.53 30.45 30.53 30.50 0.05
Recursive quick sort PHP 139.40 140.92 138.97 139.76  |1.02
Python 2{11.95 11.82 11.80 11.86 0.08
Python 3|18.04 18.16 17.96 18.05 0.10
Lua 29.35 29.46 29.31 29.37 0.08
. PHP 110.51 108.63 108.54 109.23 |1.11
Quick sort Python 2(14.72  [14.05  [13.80  |14.22  [0.44
Python 3|20.86 20.71 21.06 20.88 0.18
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Obrazek 123. Konfigurace 4 - Lighttpd CGI, kategorie cryptography
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Obrazek 125. Konfigurace 4 - Lighttpd CGI, kategorie sort
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Obrazek 126. Konfigurace 4 - Lighttpd CGI, kategorie tree

= Lua @ Python2

B PHP Tree 3 Python3
350 N

298.33
300 N
252.97
250 N
200 N
150 N
100 N
50 23.78 |
18.38 21.22 16.16 20.41 -
7.52 8.14 11.21
0 [ == 1 I
Array BFS DFS
to

tree

115



Tabulka 43. Konfigurace 4 - Lighttpd FastCGI/SCGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Pramér|c
PHP 75.13 75.03 74.95 75.04 0.09
RSA Python 2(64.28 63.32 63.20 63.60 0.59
Python 3(11.91 10.96 10.89 11.25 0.57
PHP 84.94 83.07 84.26 84.09 0.95
Ceasar cypher Python 2|121.86 117.41 118.17 119.15 |2.38
Python 3|165.41 165.61 163.30 164.77 |1.28
PHP 87.21 80.52 80.58 82.77 3.85
Vernam cypher Python 2|243.09 224.75 227.21 231.68 19.95
Python 3|347.04 341.35 334.91 341.10 16.07
Search
PHP 47.60 26.77 26.83 33.73 12.01
Binary search Python 2{167.30 41.70 20.45 76.48 79.36
Python 3]166.59 5.34 11.95 61.29 91.25
PHP 47.81 26.87 26.91 33.86 12.08
Recursive binary search|Python 2|{168.62 42.55 21.21 77.46 79.66
Python 3|171.30 5.39 12.15 62.95 93.90
PHP 52.04 32.56 32.53 39.04 11.26
Linear search Python 2{171.14 44.95 25.16 80.42 79.19
Python 3|174.63 20.04 28.37 74.35 86.95
Tree
PHP 60.86 60.51 60.00 60.46 0.43
Array to tree Python 2(214.10 215.03 215.23 214.79 ]0.60
Python 3[357.91 340.91 345.39 348.07 |8.81
PHP 9.48 7.10 7.10 7.89 1.37
BFS Python 2{14.53 0.94 0.93 5.47 7.85
Python 3|14.78 0.86 0.86 5.50 8.04
PHP 17.66 14.97 15.01 15.88 1.54
DFS Python 2{16.49 3.11 3.07 7.56 7.74
Python 3|17.56 3.48 3.49 8.18 8.13
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Tabulka 44. Konfigurace 4 - Lighttpd FastCGI/SCGI, ¢ast 2.

Sort 300
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s||Primér|c
PHP 2.28 1.97 2.01 2.09 0.17
Bubble sort Python 2{4.04 3.81 4.38 4.08 0.29
Python 3|5.72 5.09 5.12 5.31 0.36
PHP 1.04 1.04 1.10 1.06 0.03
Select sort Python 2{3.07 2.61 2.89 2.86 0.23
Python 3|4.00 3.36 3.28 3.55 0.39
PHP 0.96 0.86 0.83 0.88 0.07
Insert sort Python 2|2.93 2.53 2.54 2.67 0.23
Python 3|3.86 3.19 3.14 3.40 0.40
PHP 2.76 2.75 2.75 2.75 0.01
Heap sort Python 2{2.94 2.65 2.66 2.75 0.16
Python 3|2.76 2.05 2.10 2.30 0.40
PHP 1.30 1.27 1.27 1.28 0.02
Recursive quick sort|Python 2{2.22 1.86 1.85 1.98 0.21
Python 3|2.70 2.00 2.00 2.23 0.40
PHP 1.88 1.82 1.83 1.84 0.03
Quick sort Python 2(2.37 2.12 2.09 2.19 0.15
Python 3(3.01 2.36 2.30 2.56 0.39
Sort 3000
PHP 160.05 159.67 159.73 159.82  [0.20
Heap sort Python 2(27.11 25.72 26.01 26.28 0.73
Python 3|18.35 15.58 15.89 16.61 1.52
PHP 139.10 139.00 139.11 139.07 |0.06
Recursive quick sort|Python 2|15.85 14.36 14.31 14.84 0.88
Python 3(17.13 15.55 15.35 16.01 0.98
PHP 109.33 108.83 108.82 108.99 [0.29
Quick sort Python 2{18.40 16.51 16.73 17.21 1.03
Python 3{20.06 18.20 18.42 18.89 1.02
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Obrazek 127. Konfigurace 4 - Lighttpd FastCGI/SCGI, celkovy piehled
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Obrazek 128. Konfigurace 4 - Lighttpd FastCGI/SCGI, porovnani kategorii
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Obrazek 129. Konfigurace 4 - Lighttpd FastCGI/SCGI, kategorie cryptography
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Obrazek 130. Konfigurace 4 - Lighttpd FastCGI/SCGI, kategorie search
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Obrazek 131. Konfigurace 4 - Lighttpd FastCGI/SCGI, kategorie sort

B PHP 3 Python3
@l Python2 Sort
N
Q
@
3
~ ~
S
@
3 4
@
S
@
S
S 8 T 3
o~ 2
~ 2 S e
3 28 - g8 g8 8
- o o - = o - o o
Quick Quick Recursive Recursive Select
sort sort quick quick sort
3000 300 sort sort 300
3000 300

Obrazek 132. Konfigurace 4 - Lighttpd FastCGI/SCGI, kategorie tree
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Tabulka 45. Konfigurace 4 - Hiawatha CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 84.01 83.07 83.54 83.54 0.47
RSA PHP 75.91 75.19 76.02 75.71 0.45
Python 2|69.25 68.91 69.33 69.16 0.22
Python 3|18.58 19.20 18.51 18.76 0.38
Lua 194.30 194.33 193.57  |194.07 ]0.43
Ceasar cypher PHP 85.33 82.66 81.59 83.19 1.93
Python 2|70.92 68.68 70.28 69.96 1.15
Python 3(112.22 108.85 109.90 110.32  |1.72
Lua 283.64  |275.88  |276.07  |278.53 |4.43
Vernam cypher PHP 88.81 79.36 79.82 82.66 5.33
Python 2|182.51 172.79 173.85 176.38  [5.33
Python 3|291.18 281.57 285.22 285.99 14.85
Search
Lua 214.57 193.14 192.23 199.98 [12.64
Binary search PHP 47.75 26.81 26.15 33.57 12.28
Python 2{155.93 132.45 134.08 140.82  |13.11
Python 3|168.24 144.21 145.69 152.71  |13.47
Lua 214.32 191.96 192.58 199.62 |12.73
Recursive binary search PHP 47.98 26.37 26.81 33.72 12.35
Python 2{157.07 132.66 133.89 141.21  |13.75
Python 3]169.53 146.95 147.39 154.62 |12.91
Lua 261.39 239.86 239.11 246.79 |12.65
Linear search PHP 54.16 31.02 31.04 38.74 13.35
Python 2|167.16 144.50 142.06 151.24 |13.84
Python 3|180.09 157.83 154.66 164.19 |13.86
Tree
Lua 254.28  |253.56  [253.32  |253.72 |0.50
Array to tree PHP 63.99 62.11 61.88 62.66 1.16
Python 2|100.90 100.88 101.12 100.97 [0.13
Python 3|299.12  |294.92  [293.88  |295.97 |2.77
Lua 8.86 6.88 6.95 7.56 1.12
BFS PHP 9.82 7.46 7.42 8.23 1.37
Python 2|18.88 17.43 17.49 17.93 0.82
Python 3(22.70 20.54 20.23 21.16 1.35
Lua 12.77 10.45 10.39 11.20 1.36
DFS PHP 18.05 15.28 15.34 16.22 1.58
Python 2{21.37 19.51 19.43 20.10 1.10
Python 3|24.55 22.84 23.12 23.50 0.92
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Tabulka 46. Konfigurace 4 - Hiawatha CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 26.30 26.27 26.34 26.30 0.04
Bubble sort PHP 2.37 2.66 2.45 2.49 0.15
Python 2|7.65 7.64 7.61 7.63 0.02
Python 3|11.22 11.22 11.28 11.24 0.03
Lua 13.85 13.82 13.84 13.84 0.02
Select sort PHP 1.61 1.58 1.38 1.52 0.13
Python 2(6.75 6.73 6.67 6.72 0.04
Python 3|9.54 9.51 9.49 9.51 0.03
Lua 11.03 11.02 11.06 11.04 0.02
Insert sort PHP 1.29 1.19 1.24 1.24 0.05
Python 2|7.02 6.73 6.83 6.86 0.15
Python 3|9.35 9.28 9.59 9.41 0.16
Lua 2.55 2.48 2.53 2.52 0.04
Heap sort PHP 3.15 3.11 3.10 3.12 0.03
Python 2|6.85 6.80 6.83 6.83 0.03
Python 3|8.24 8.30 8.26 8.27 0.03
Lua 3.09 2.71 2.68 2.83 0.23
Recursive quick sort PHP 1.69 1.68 1.66 1.68 0.02
Python 2(6.07 5.99 6.04 6.03 0.04
Python 3|8.34 8.16 8.18 8.23 0.10
Lua 2.76 2.74 2.69 2.73 0.04
Quick sort PHP 2.22 2.20 2.23 2.22 0.02
Python 2(6.26 6.28 6.23 6.26 0.03
Python 3|8.49 8.53 8.55 8.52 0.03

Sort 3000

Lua 30.16 30.04 29.98 30.06 0.09
Heap sort PHP 159.73 159.75 158.62 159.37  |0.65
Python 2|22.87 22.74 22.65 22.75 0.11
Python 3|18.63 18.34 18.52 18.50 0.15
Lua 30.73 30.87 30.68 30.76 0.10
Recursive quick sort PHP 137.30 138.00 138.01 137.77 |0.41
Python 2{11.78 11.69 11.67 11.71 0.06
Python 3|18.24 18.03 18.04 18.10 0.12
Lua 29.74 29.43 29.70 29.62 0.17
. PHP 107.96 106.83 107.52 107.44 |0.57
Quick sort Python 2|13.84  |13.47  |13.58  |13.63  |0.19
Python 3|21.02 20.72 20.69 20.81 0.18
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Obrazek 133. Konfigurace 4 - Hiawatha CGI, celkovy piehled
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Obrazek 134. Konfigurace 4 - Hiawatha CGI, porovnani kategorii
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Obrazek 135. Konfigurace 4 - Hiawatha CGI, kategorie cryptography
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Obrazek 136. Konfigurace 4 - Hiawatha CGI, kategorie search
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Obrazek 137. Konfigurace 4 - Hiawatha CGI, kategorie sort
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Obrazek 138. Konfigurace 4 - Hiawatha CGI, kategorie tree
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Tabulka 47. Konfigurace 4 - Hiawatha FastCGI, ¢ast 1.

Cryptography
Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc
RSA PHP |74.34 74.32 74.43 74.36 0.06
Ceasar cypher PHP |84.19 85.04 83.67 84.30 0.69
Vernam cypher PHP [89.75 78.94 78.97 82.55 6.23
Search
Binary search PHP [46.98 26.10 26.09 33.06 12.06
Recursive binary search|PHP [47.18 26.13 26.11 33.14 12.16
Linear search PHP |52.39 31.17 31.14 38.23 12.26
Tree
Array to tree PHP |60.28 60.14 60.62 60.35 0.25
BFS PHP |9.44 7.06 7.06 7.85 1.37
DFS PHP (1791 14.91 14.92 15.91 1.73
Sort 300
Bubble sort PHP |2.28 2.14 2.19 2.20 0.07
Select sort PHP |1.21 1.01 1.02 1.08 0.11
Insert sort PHP ]0.96 0.98 0.85 0.93 0.07
Heap sort PHP |2.79 2.74 2.75 2.76 0.03
Recursive quick sort PHP [1.34 1.30 1.31 1.32 0.02
Quick sort PHP |1.89 1.84 1.86 1.86 0.03
Sort 3000

Heap sort PHP |156.71 155.60 155.76 156.02  |0.60
Recursive quick sort PHP |137.97 137.85 137.83 137.88 ]0.08
Quick sort PHP |107.01 106.58 106.77 106.79 |0.22
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Tabulka 48. Konfigurace 4 - Hiawatha FastCGI, ¢ast 2.

Cryptography
Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc
RSA PHP |74.34 74.32 74.43 74.36 0.06
Ceasar cypher PHP |84.19 85.04 83.67 84.30 0.69
Vernam cypher PHP |89.75 78.94 78.97 82.55 6.23
Search
Binary search PHP |46.98 26.10 26.09 33.06 12.06
Recursive binary search| PHP [47.18 26.13 26.11 33.14 12.16
Linear search PHP |52.39 31.17 31.14 38.23 12.26
Tree
Array to tree PHP |60.28 60.14 60.62 60.35 0.25
BFS PHP |9.44 7.06 7.06 7.85 1.37
DFS PHP |17.91 14.91 14.92 15.91 1.73
Sort 300
Bubble sort PHP |2.28 2.14 2.19 2.20 0.07
Select sort PHP |1.21 1.01 1.02 1.08 0.11
Insert sort PHP (0.96 0.98 0.85 0.93 0.07
Heap sort PHP |2.79 2.74 2.75 2.76 0.03
Recursive quick sort PHP |1.34 1.30 1.31 1.32 0.02
Quick sort PHP |1.89 1.84 1.86 1.86 0.03
Sort 3000

Heap sort PHP |156.71 155.60 155.76 156.02  |0.60
Recursive quick sort PHP |137.97 137.85 137.83 137.88 (0.08
Quick sort PHP (107.01 106.58 106.77 106.79 |0.22
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Obrazek 139. Konfigurace 4 - Hiawatha FastCGI, celkovy piehled
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Obrazek 140. Konfigurace 4 - Hiawatha FastCGI, porovnani kategorii
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Obrazek 141. Konfigurace 4 - Hiawatha FastCGI, kategorie cryptography
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Obrazek 143. Konfigurace 4 - Hiawatha FastCGI, kategorie sort
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Obrazek 144. Konfigurace 4 - Hiawatha FastCGI, kategorie tree
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4.5 Pamétfova narocénost

Pamé&tova naro¢nost byla méfena na konfiguraci 1 a 4. Jedna se tedy hlavné
o rozdil mezi zapnutymi/vypnuym HW komponentami (nésobicka, délicka, po-
rovnavani vzori, valcovy posouvac).

Obrazek 145. Spotieba paméti - Konfigurace 1, RSA
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Obrazek 146. Spotieba paméti - Konfigurace 1, Ceasar cypher
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Obrazek 147. Spotieba paméti - Konfigurace 1, Vernam cypher
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Obrazek 148. Spotieba paméti - Konfigurace 1, Binary search
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= Python2 — PHP
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Obrazek 149. Spotieba paméti - Konfigurace 1, Recursive binary search
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Obrazek 150. Spotieba paméti - Konfigurace 1, Linear search
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Obrazek 151. Spotieba paméti - Konfigurace 1, Bubble sort 300
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Obrazek 152. Spotieba paméti - Konfigurace 1, Insert sort 300
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Obrazek 153. Spotieba paméti - Konfigurace 1, Heap sort 300
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Obrazek 154. Spotieba paméti - Konfigurace 1, Quick sort 300
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Obrazek 155. Spotieba paméti - Konfigurace 1, Recursive Quick sort 300
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Obrazek 156. Spotieba paméti - Konfigurace 1, Select sort 300

—  Python2 — PHP
Python3 Select sort 300 — Lua

8000 T T T T T T T

7000

fo2}
o
o
o

5000

Pouzita pamét [KB]

w S
o o
o o
(=] o

2000

1000 : -

4
Doba béhu [s]

136



9000
8000
7000

)

X, 6000

%

E 5000

©

Q

© 4000

N

3

S 3000
2000

1000

9000
8000
7000

)

X, 6000

%

E 5000

©

Q

§ 4000

3

S 3000
2000

1000}

0

Obrazek 157. Spotieba paméti - Konfigurace 1, Heap sort 3000
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Obrazek 158. Spotieba paméti - Konfigurace 1, Quick sort 3000

140

= Python2
Python3

Quick sort 3000

— PHP
—  Lua

.

20 40 60
Doba béhu [s]

137

100



Obrazek 159. Spotieba paméti - Konfigurace 1, Recursive Quick sort 3000
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Obrazek 160. Spotieba paméti - Konfigurace 1, Array to tree
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Obrazek 161. Spotieba paméti - Konfigurace 1, BFS
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Obrazek 162. Spotieba paméti - Konfigurace 1, DFS
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Obrazek 163. Spotieba paméti - Konfigurace 4, RSA
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Obrazek 164. Spotieba paméti - Konfigurace 4, Ceasar cypher
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Obrazek 165. Spotieba paméti - Konfigurace 4, Vernam cypher
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Obrazek 166. Spotieba paméti - Konfigurace 4, Binary search

= PHP Python3
— Lua Binary search = Python2

160000

140000

120000 [ 1
100000 : 1
80000 1
60000 - 1

40000 1

20000 e 1

" i i
00 50 100 150 200
Doba béhu [s]

141



Obrazek 167. Spotieba paméti - Konfigurace 4, Recursive binary search
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Obrazek 168. Spotieba paméti - Konfigurace 4, Linear search
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Obrazek 169. Spotieba paméti - Konfigurace 4, Bubble sort 300
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Obrazek 171. Spotieba paméti - Konfigurace 4, Heap sort 300
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Obrazek 172. Spotieba paméti - Konfigurace 4, Quick sort 300
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Obrazek 173. Spotieba paméti - Konfigurace 4, Recursive Quick sort 300
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Obrazek 175. Spotieba paméti - Konfigurace 4, Heap sort 3000
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Obrazek 176. Spotieba paméti - Konfigurace 4, Quick sort 3000
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Obrazek 177. Spotieba paméti - Konfigurace 4, Recursive Quick sort 3000
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Obrazek 178. Spotieba paméti - Konfigurace 4, Array to tree
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Obrazek 179. Spotieba paméti - Konfigurace 4, BFS
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Obrazek 180. Spotieba paméti - Konfigurace 4, DFS
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4.6 SoC Xilinx Zynq 72020

Testy byly také spustény na platformé Enclustra Mars Starter s modulem Enclustra
7X3. N atomto modulu je SoC Xilinx Zynq 72020, ktery obsahuje procesr ARM
Cortex-A9.
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Tabulka 49. Konfigurace SoC Zynq 72020 - Doba béhu interpretru, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 0.55 0.55 0.55 0.55 0.00
RSA PHP 0.47 0.47 0.47 0.47 0.00
Python 2(0.73 0.73 0.73 0.73 0.00
Python 3(1.10 1.10 1.11 1.10 0.01
Lua 2.29 2.29 2.29 2.29 0.00
Ceasar cypher PHP 6.62 6.66 6.59 6.62 0.04
Python 2{1.86 1.88 1.87 1.87 0.01
Python 3|3.59 3.62 3.57 3.59 0.03
Lua 6.49 6.49 6.49 6.49 0.00
Vernam cypher PHP 4.45 4.45 4.48 4.46 0.02
Python 2{5.49 5.48 5.51 5.49 0.02
Python 3|7.54 7.53 7.56 7.54 0.02
Search
Lua 3.06 3.06 3.05 3.06 0.01
Binary search PHP 2.70 2.71 2.72 2.71 0.01
Python 2(9.11 9.17 9.15 9.14 0.03
Python 3[11.21 11.23 11.25 11.23 0.02
Lua 3.06 3.04 3.06 3.05 0.01
Recursive binary search PHP 2.70 2.72 2.72 2.71 0.01
Python 2{9.13 9.13 9.15 9.14 0.01
Python 3|11.24 11.25 11.23 11.24 0.01
Lua 3.31 3.32 3.31 3.31 0.01
Linear search PHP 3.22 3.22 3.21 3.22 0.01
Python 2(9.63 9.63 9.63 9.63 0.00
Python 3|11.89 11.85 11.84 11.86 0.03
Tree
Lua 2.94 2.93 2.94 2.94 0.01
Array to tree PHP 6.22 6.20 6.24 6.22 0.02
Python 2{2.89 2.88 2.89 2.89 0.01
Python 3|10.63 10.56 10.67 10.62 0.06
Lua 0.19 0.19 0.19 0.19 0.00
BFS PHP 0.26 0.26 0.26 0.26 0.00
Python 2{1.07 1.06 1.06 1.06 0.01
Python 3|1.39 1.37 1.37 1.38 0.01
Lua 0.25 0.25 0.24 0.25 0.01
DFS PHP 0.41 0.41 0.41 0.41 0.00
Python 2{1.13 1.12 1.12 1.12 0.01
Python 3|1.47 1.45 1.45 1.46 0.01
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Tabulka 50. Konfigurace SoC Zynq 72020 - Doba béhu interpretru, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 0.13 0.13 0.13 0.13 0.00
Bubble sort PHP 0.20 0.20 0.20 0.20 0.00
Python 2|0.42 0.42 0.42 0.42 0.00
Python 3(0.71 0.71 0.71 0.71 0.00
Lua 0.09 0.09 0.09 0.09 0.00
Select sort PHP 0.13 0.13 0.13 0.13 0.00
Python 2(0.33 0.33 0.33 0.33 0.00
Python 3|0.58 0.58 0.58 0.58 0.00
Lua 0.09 0.09 0.09 0.09 0.00
Insert sort PHP 0.09 0.09 0.09 0.09 0.00
Python 2|0.34 0.34 0.34 0.34 0.00
Python 3|0.58 0.58 0.58 0.58 0.00
Lua 0.03 0.03 0.03 0.03 0.00
Heap sort PHP 0.15 0.15 0.15 0.15 0.00
Python 2{0.28 0.28 0.28 0.28 0.00
Python 3|0.49 0.49 0.49 0.49 0.00
Lua 0.03 0.03 0.03 0.03 0.00
Recursive quick sort PHP 0.12 0.12 0.12 0.12 0.00
Python 2{0.28 0.28 0.28 0.28 0.00
Python 3|0.48 0.48 0.48 0.48 0.00
Lua 0.03 0.03 0.03 0.03 0.00
Quick sort PHP 0.13 0.13 0.13 0.13 0.00
Python 2{0.29 0.29 0.29 0.29 0.00
Python 3|0.50 0.50 0.49 0.50 0.01

Sort 3000

Lua 0.28 0.28 0.28 0.28 0.00
Heap sort PHP 12.50 12.89 12.72 12.70 0.20
Python 2{0.60 0.60 0.60 0.60 0.00
Python 3|1.04 1.04 1.04 1.04 0.00
Lua 0.29 0.29 0.29 0.29 0.00
Recursive quick sort PHP 12.38 12.39 12.41 12.39 0.02
Python 2{0.56 0.57 0.57 0.57 0.01
Python 3|0.99 0.99 0.99 0.99 0.00
Lua 0.30 0.30 0.30 0.30 0.00
. PHP 8.98 8.88 9.26 9.04 0.20
Quick sort Python 2/0.63 0.63 0.63 0.63  [0.00
Python 3|1.10 1.10 1.09 1.10 0.01
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Obrazek 181. Konfigurace SoC Zynq 72020 - Doba béhu interpretu, celkovy pifehled

3 Lua B Python2
&= PHP Prehled jazykd 3 Python3

66.49

Obrazek 182. Konfigurace SoC Zynq 72020 - Doba béhu interpretu, porovnani kate-
gorii

3 Lua B Python2
&= PHP Porovnani kategorii = Python3

35 34.33 34.96

Cryptography Search
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Obrazek 183. Konfigurace SoC Zynq 72020 - Doba béhu interpretu, kategorie cryp-
tography

= Lua B Python2
B PHP Cryptography = Python3
8r 7.54 )

Ceasar Vernam
cypher cypher

Obrazek 184. Konfigurace SoC Zynq 72020 - Doba béhu interpretu, kategorie search

3 Lua Bl Python2
B PHP Search 3 Python3
14F E
11.86
12f 11.24 11.23

Linear
search

Recursive
binary
search

Binary
search
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Obrazek 185. Konfigurace SoC Zynq 72020 - Doba bé&hu interpretu, kategorie sort
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[ Python3
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Obrazek 186. Konfigurace SoC Zynq 72020 - Doba bé&hu interpretu, kategorie tree
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3 Lua @l Python2
B PHP Tree 3 Python3
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Tabulka 51. Konfigurace SoC Zynq 72020 - Doba vypoctu, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 0.54 0.54 0.54 0.54 0.00
RSA PHP 0.43 0.43 0.43 0.43 0.00
Python 2(0.47 0.47 0.47 0.47 0.00
Python 3|0.67 0.66 0.66 0.66 0.00
Lua 2.29 2.29 2.30 2.29 0.01
Ceasar cypher PHP 6.56 6.57 6.56 6.56 0.00
Python 2{1.59 1.59 1.61 1.60 0.01
Python 3(3.11 3.10 3.10 3.11 0.00
Lua 6.39 6.39 6.38 6.39 0.01
Vernam cypher PHP 4.34 4.35 4.34 4.34 0.01
Python 2(5.02 5.15 5.05 5.08 0.07
Python 3(6.73 6.88 6.77 6.79 0.08
Search
Lua 0.06 0.06 0.06 0.06 0.00
Binary search PHP 0.87 0.86 0.86 0.86 0.00
Python 2|0.07 0.07 0.07 0.07 0.00
Python 3|0.07 0.07 0.07 0.07 0.00
Lua 0.06 0.06 0.06 0.06 0.00
Recursive binary search PHP 0.87 0.88 0.88 0.87 0.00
Python 2(0.07 0.07 0.07 0.07 0.00
Python 3|0.07 0.07 0.07 0.07 0.00
Lua 0.35 0.34 0.34 0.35 0.00
Linear search PHP 1.39 1.38 1.38 1.38 0.01
Python 2]0.58 0.58 0.58 0.58 0.00
Python 3]0.70 0.69 0.69 0.69 0.00
Tree
Lua 2.83 2.84 2.84 2.84 0.01
Array to tree PHP 6.07 6.12 6.07 6.09 0.03
Python 2(2.47 2.48 2.49 2.48 0.01
Python 3|10.03 9.95 9.96 9.98 0.04
Lua 0.03 0.03 0.03 0.03 0.00
BFS PHP 0.08 0.08 0.08 0.08 0.00
Python 2|0.04 0.04 0.05 0.04 0.00
Python 3]0.05 0.05 0.05 0.05 0.00
Lua 0.08 0.08 0.09 0.08 0.00
DFS PHP 0.23 0.23 0.23 0.23 0.00
Python 2{0.10 0.10 0.10 0.10 0.00
Python 3]0.13 0.13 0.13 0.13 0.00
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Tabulka 52. Konfigurace SoC Zynq 72020 - Doba vypoctu, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 0.13 0.13 0.13 0.13  [0.00
PHP  [0.17 0.17 0.17 0.17  |0.00
Bubble sort Python 2|0.16 0.16 0.16 0.16  [0.00
Python 3/0.26 0.26 0.26 026  |0.00
Lua 0.08 0.08 0.08 0.08  [0.00
Select <ort PHP  [0.10 0.10 0.10 0.10  |0.00
Python 2(0.07 0.07 0.07 0.07  |0.00
Python 3(0.14 0.14 0.14 0.14  [0.00
Lua 0.08 0.08 0.08 0.08  |0.00
Lsert sort PHP  |0.06 0.06 0.06 0.06  |0.00
Python 2(0.07 0.07 0.07 0.07  |0.00
Python 3/0.13 0.13 0.13 0.13  |0.00
Lua 0.02 0.02 0.02 0.02  [0.00
Heap sort PHP  [0.12 0.12 0.12 0.12  [0.00
Python 2/0.02 0.02 0.02 0.02  |0.00
Python 3/0.04 0.04 0.04 0.04  |0.00
Lua 0.02 0.02 0.02 0.02  [0.00
Recursive quick sort|PEE_[0-09 0.09 0.09 0.09  |0.00
Python 2/0.02 0.02 0.02 0.02  |0.00
Python 3/0.04 0.04 0.04 0.04  |0.00
Lua 0.03 0.03 0.03 0.03 0.0
Quick sort PHP  [0.10 0.10 0.10 0.10  |0.00
Python 2/0.03 0.03 0.03 0.03  |0.00
Python 3(0.05 0.05 0.05 0.05  |0.00

Sort 3000

Lua 0.26 0.26 0.26 026 [0.00
Honp sort PHP  [1249  [12.06  [12.20 1225  [0.22
Python 2(0.27 0.27 0.27 027  |0.00
Python 3|0.52 0.52 0.52 052 |0.00
Lua 0.27 0.27 0.27 027  |0.00
Recursive quick sorg|PHP [1233 [12:32 1235 11233 10.02
Python 2(0.24 0.24 0.24 0.24  [0.00
Python 3(0.47 0.47 0.46 0.46  |0.00
Lua 0.28 0.28 0.29 028 [0.01
. PHP  [8.77 8.99 8.84 887  |0.11
Quick sort Python 2/0.30 0.30 0.30 0.30  [0.00
Python 3(0.57 0.57 0.57 0.57  |0.00
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Obrazek 187. Konfigurace SoC Zynqg 72020 - Doba vypoctu, celkovy piehled

3 Lua B Python2
&= PHP Prehled jazykd 3 Python3

23.79

Obrazek 188. Konfigurace SoC Zynq 72020 - Doba vypoctu, porovnani kategorii

3 Lua B Python2
&= PHP Porovnani kategorii =1 Python3

35 34.08 J

11.34
10.57
10 9.22 10.17

7.14 6.40

0.47 0.72 0.84 117 1.18

Cryptography Search Sort Tree
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Obrazek 189. Konfigurace SoC Zynq 72020 - Doba vypoctu, kategorie cryptography

= Lua @l Python2
B PHP Cryptography = Python3

6.79

Ceasar Vernam
cypher cypher

Obrazek 190. Konfigurace SoC Zynq 72020 - Doba vypoctu, kategorie search

3 Lua @l Python2
&= PHP Search =3 Python3

0.69

Recursive Binary Linear
binary search search
search
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Obrazek 191. Konfigurace SoC Zynq 72020 - Doba vypoctu, kategorie sort

= Lua
B PHP

Sort

Bl Python2
[ Python3
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N

T
12.25

0 Bubble Heap
sort sort
300 3000

12.33

Recursive
quick
sort
3000
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Obrazek 192. Konfigurace SoC Zynq 72020 - Doba vypoctu, kategorie tree

B Lua @ Python2

Em PHP Tree == Python3
12

9.98
10F i
8F J
0.03 0.08 0.04 0.05 0.08 0.23 0.10 0.13
BFS DFS

tree
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Tabulka 53. Konfigurace SoC Zynq 72020 - Lighttpd CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 0.56 0.58 0.56 0.57 0.01
RSA PHP 0.47 0.47 0.47 0.47 0.00
Python 2|0.74 0.74 0.75 0.74 0.01
Python 3(1.13 1.12 1.11 1.12 0.01
Lua 2.44 2.36 2.37 2.39 0.04
Ceasar cypher PHP 3.86 3.87 3.85 3.86 0.01
Python 2(1.91 1.91 1.90 1.91 0.01
Python 3|3.62 3.66 3.65 3.64 0.02
Lua 6.56 6.56 6.54 6.55 0.01
Vernam cypher PHP 4.47 4.47 4.50 4.48 0.02
Python 2{5.54 5.52 5.55 5.54 0.02
Python 3|7.66 7.58 7.59 7.61 0.04
Search
Lua 3.07 3.07 3.07 3.07 0.00
Binary search PHP 2.65 2.64 2.63 2.64 0.01
Python 2(9.12 9.18 9.13 9.14 0.03
Python 3[11.21 11.31 11.28 11.27 0.05
Lua 3.08 3.10 3.08 3.09 0.01
Recursive binary search PHP 2.62 2.62 2.63 2.62 0.01
Python 2(9.16 9.14 9.15 9.15 0.01
Python 3|11.33 11.28 11.33 11.31 0.03
Lua 3.33 3.33 3.32 3.33 0.01
Linear search PHP 3.14 3.14 3.15 3.14 0.01
Python 2(9.66 9.66 9.66 9.66 0.00
Python 3{11.90 11.85 11.88 11.88 0.03
Tree
Lua 2.98 2.97 2.98 2.98 0.01
Array to tree PHP 1.97 1.97 1.97 1.97 0.00
Python 2{2.97 2.95 2.94 2.95 0.02
Python 3|10.75 10.75 10.70 10.73 0.03
Lua 0.20 0.23 0.22 0.22 0.02
BFS PHP 0.27 0.28 0.28 0.28 0.01
Python 2{1.10 1.08 1.08 1.09 0.01
Python 3{1.40 1.40 1.39 1.40 0.01
Lua 0.25 0.25 0.25 0.25 0.00
DFS PHP 0.43 0.47 0.42 0.44 0.03
Python 2{1.14 1.14 1.15 1.14 0.01
Python 3|1.47 1.46 1.47 1.47 0.01
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Tabulka 54. Konfigurace SoC Zynq 72020 - Lighttpd CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 0.18 0.16 0.15 0.16 0.02
PHP 0.22 0.20 0.21 0.21 0.01
Bubble sort Python 2|0.43 0.43 0.45 0.44  |0.01
Python 3|0.72 0.72 0.72 0.72 0.00
Lua 0.10 0.10 0.10 0.10 0.00
Select sort PHP 0.14 0.13 0.14 0.14 0.01
Python 2|0.35 0.35 0.35 0.35 0.00
Python 3{0.59 0.59 0.60 0.59 0.01
Lua 0.10 0.10 0.10 0.10 0.00
Insert sort PHP 0.10 0.11 0.10 0.10 0.01
Python 2{0.38 0.35 0.35 0.36 0.02
Python 3|0.60 0.59 0.59 0.59 0.01
Lua 0.04 0.04 0.04 0.04 0.00
Heap sort PHP 0.16 0.15 0.15 0.15 0.01
Python 2{0.29 0.30 0.29 0.29 0.01
Python 3{0.50 0.51 0.50 0.50 0.01
Lua 0.04 0.04 0.05 0.04 0.01
Recursive quick sort PHP 0.14 0.12 0.12 0.13 0.01
Python 2{0.29 0.29 0.29 0.29 0.00
Python 3|0.49 0.50 0.50 0.50 0.01
Lua 0.05 0.05 0.05 0.05 0.00
Quick sort PHP 0.13 0.13 0.13 0.13 0.00
Python 2/0.31 0.31 0.30 0.31 0.01
Python 3(0.51 0.51 0.51 0.51 0.00

Sort 3000

Lua 0.29 0.29 0.29 0.29 0.00
Heap sort PHP 11.44 11.30 11.40 11.38 0.07
Python 2|0.61 0.61 0.61 0.61 0.00
Python 3|1.06 1.06 1.08 1.07 0.01
Lua 0.30 0.31 0.30 0.30 0.01
Recursive quick sort PHP 12.30 12.31 12.30 12.30 0.01
Python 2{0.58 0.61 0.58 0.59 0.02
Python 3|1.01 1.00 1.00 1.00 0.01
Lua 0.31 0.31 0.31 0.31 0.00
. PHP 8.04 8.06 8.05 8.05 0.01
Quick sort Python 2|0.64 0.65 0.64 0.64  |0.01
Python 3|1.12 1.11 1.11 1.11 0.01
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Obrazek 193. Konfigurace SoC Zynq 72020 - Lighttpd CGI, celkovy piehled

3 Lua B Python2
&= PHP Prehled jazykd 3 Python3

80

70 67.03 .

Obrazek 194. Konfigurace SoC Zynq 72020 - Lighttpd CGI, porovnani kategorii

3 Lua B Python2
&= PHP Porovnani kategorii =1 Python3

L 34.46 J
35 32.59

27.95

- 13.60 N
15 12.37

Cryptography Search Sort Tree
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Obrazek 195. Konfigurace SoC Zynq 72020 - Lighttpd CGI, kategorie cryptography

= Lua @l Python2
B PHP Cryptography 3 Python3
8 7.61 1
6 L .
@
o
©
O 4t 364 .
2 L .
0 Ceasar Vernam
cypher cypher

Obrazek 196. Konfigurace SoC Zynq 72020 - Lighttpd CGI, kategorie search

3 Lua @l Python2
E PHP Search = Python3
14F 7
11.88
121 11.31 .27

Cas [s]

Linear
search

Recursive
binary
search

Binary
search
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Cas [s]

Cas [s]

Obrazek 197. Konfigurace SoC Zynq 72020 - Lighttpd CGI, kategorie sort

= Lua
B PHP

Sort

Bl Python2
[ Python3

11.38

Bubble Heap Heap Insert
sort sort sort sort
300 3000 300 300

8.05

12.30

Quick Recursive Recursive Select
sort quick quick sort
300 sort sort 300

3000 300

Obrazek 198. Konfigurace SoC Zynq 72020 - Lighttpd CGI, kategorie tree

3 Lua @l Python2
B PHP Tree 3 Python3
10.73
2.98 2.95
| 1.97 )
1.09 140 1.14 147
022 028 - 025 044
Array BFS DFS
to

tree
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Tabulka 55. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Pramér|c
PHP 0.44 0.47 0.44 0.45 0.02
RSA Python 2{0.49 0.48 0.48 0.48 0.01
Python 3(0.75 0.67 0.67 0.70 0.05
PHP 3.83 3.82 3.85 3.83 0.02
Ceasar cypher Python 2{4.85 5.07 4.84 4.92 0.13
Python 3|7.57 7.59 7.71 7.62 0.08
PHP 4.45 4.43 4.43 4.44 0.01
Vernam cypher Python 2{8.30 8.25 8.22 8.26 0.04
Python 3|11.69 11.34 11.20 11.41 0.25
Search
PHP 2.57 2.58 2.60 2.58 0.02
Binary search Python 2(9.17 0.61 0.61 3.46 4.94
Python 3(10.81 0.36 0.36 3.84 6.03
PHP 2.55 2.58 2.56 2.56 0.02
Recursive binary search|Python 2|9.18 0.61 0.58 3.46 4.96
Python 3(10.78 0.36 0.37 3.84 6.01
PHP 3.10 3.08 3.12 3.10 0.02
Linear search Python 2{9.69 0.97 0.97 3.88 5.03
Python 3|11.41 1.03 0.98 4.47 6.01
Tree
PHP 1.94 1.92 1.94 1.93 0.01
Array to tree Python 2{10.46 9.33 9.69 9.83 0.58
Python 3|18.86 19.47 18.85 19.06 0.36
PHP 0.23 0.24 0.24 0.24 0.01
BFS Python 2{0.80 0.08 0.08 0.32 0.42
Python 3|0.94 0.08 0.07 0.36 0.50
PHP 0.41 0.39 0.39 0.40 0.01
DFS Python 2/0.86 0.14 0.14 0.38 0.42
Python 3(1.03 0.19 0.16 0.46 0.49
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Tabulka 56. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, ¢ast 2.

Sort 300
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s||Primér|c
PHP 0.20 0.17 0.17 0.18 0.02
Bubble sort Python 2{0.29 0.24 0.25 0.26 0.03
Python 3|0.43 0.35 0.39 0.39 0.04
PHP 0.11 0.11 0.10 0.11 0.01
Select sort Python 2{0.19 0.18 0.18 0.18 0.01
Python 3(0.32 0.28 0.27 0.29 0.03
PHP 0.06 0.06 0.07 0.06 0.01
Insert sort Python 2(0.17 0.17 0.17 0.17 0.00
Python 3|0.30 0.23 0.24 0.26 0.04
PHP 0.12 0.12 0.12 0.12 0.00
Heap sort Python 2{0.12 0.15 0.11 0.13 0.02
Python 3(0.21 0.15 0.13 0.16 0.04
PHP 0.09 0.10 0.09 0.09 0.01
Recursive quick sort|Python 2{0.12 0.14 0.12 0.13 0.01
Python 3(0.21 0.18 0.13 0.17 0.04
PHP 0.10 0.11 0.10 0.10 0.01
Quick sort Python 2(0.15 0.14 0.12 0.14 0.02
Python 3|0.23 0.17 0.18 0.19 0.03
Sort 3000
PHP 11.92 12.34 12.68 12.31 0.38
Heap sort Python 2|0.88 0.80 0.77 0.82 0.06
Python 3|1.13 0.93 1.30 1.12 0.19
PHP 12.31 12.31 12.33 12.32 0.01
Recursive quick sort|{Python 2|0.79 0.65 0.70 0.71 0.07
Python 3|1.12 1.07 0.91 1.03 0.11
PHP 8.87 8.68 8.87 8.81 0.11
Quick sort Python 2]0.84 0.80 0.81 0.82 0.02
Python 3|1.12 1.04 1.06 1.07 0.04
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Obrazek 199. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, celkovy pie-
hled

B PHP 3 Python3
BN Python2 Prehled jazyku

56.46
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Obrazek 200. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, porovnani
kategorii
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Obrazek 201. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, kategorie cryp-
tography
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Obrazek 202. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, kategorie
search
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Obrazek 203. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, kategorie sort
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Obrazek 204. Konfigurace SoC Zynq 72020 - Lighttpd FastCGI/SCGI, kategorie tree
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Tabulka 57. Konfigurace SoC Zynq 72020 - Hiawatha CGI, ¢ast 1.

Cryptography
Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]/Prameér|c
Lua 0.56 0.57 0.59 0.57 0.02
RSA PHP 0.47 0.51 0.47 0.48 0.02
Python 2|0.74 0.74 0.75 0.74 0.01
Python 3|1.12 1.12 1.12 1.12 0.00
Lua 2.33 2.32 2.33 2.33 0.01
Ceasar cypher PHP 3.84 3.84 3.86 3.85 0.01
Python 2{1.88 1.88 1.89 1.88 0.01
Python 3|3.59 3.66 3.63 3.63 0.04
Lua 6.52 6.54 6.52 6.53 0.01
Vernam cypher PHP 4.46 4.47 4.46 4.46 0.01
Python 2|5.48 5.48 5.54 5.50 0.03
Python 3|7.57 7.54 7.60 7.57 0.03
Search
Lua 3.06 3.05 3.05 3.05 0.01
Binary search PHP 2.63 2.63 2.62 2.63 0.01
Python 2(9.12 9.12 9.17 9.14 0.03
Python 3|11.25 11.24 11.27 11.25 0.02
Lua 3.05 3.05 3.05 3.05 0.00
Recursive binary search PHP 2.63 2.63 2.62 2.63 0.01
Python 2{9.13 9.15 9.12 9.13 0.02
Python 3|11.23 11.23 11.24 11.23 0.01
Lua 3.33 3.34 3.35 3.34 0.01
Linear search PHP 3.16 3.15 3.14 3.15 0.01
Python 2{9.62 9.61 9.61 9.61 0.01
Python 3|11.98 11.91 11.87 11.92 0.06
Tree
Lua 2.97 2.97 2.97 2.97 0.00
Array to tree PHP 1.97 1.96 1.96 1.96 0.01
Python 2{2.95 2.96 2.94 2.95 0.01
Python 3|10.63 10.69 10.73 10.68 0.05
Lua 0.20 0.21 0.21 0.21 0.01
BFS PHP 0.27 0.27 0.27 0.27 0.00
Python 2{1.08 1.08 1.09 1.08 0.01
Python 3|1.41 1.39 1.39 1.40 0.01
Lua 0.26 0.26 0.26 0.26 0.00
DFS PHP 0.43 0.43 0.43 0.43 0.00
Python 2{1.14 1.14 1.14 1.14 0.00
Python 3|1.49 1.47 1.47 1.48 0.01
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Tabulka 58. Konfigurace SoC Zynq 72020 - Hiawatha CGI, ¢ast 2.

Sort 300

Test Jazyk |Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Pramér|c
Lua 0.15 0.19 0.15 0.16  ]0.02
PHP  [0.21 0.21 0.21 0.21 0.00
Bubble sort Python 2|0.45 0.43 0.43 0.44  |0.01
Python 3|0.72 0.72 0.72 0.72  |0.00
Lua 0.10 0.10 0.10 0.10  [0.00
Select <ort PHP  [0.14 0.13 0.14 0.14  [0.01
Python 2/0.35 0.35 0.35 0.35  |0.00
Python 3/0.60 0.63 0.59 0.61 0.02
Lua 0.11 0.11 0.10 0.11 0.01
Lsert sort PHP  [0.10 0.11 0.10 0.10  [0.01
Python 2/0.36 0.35 0.35 0.35  [0.01
Python 3(0.59 0.59 0.60 059  [0.01
Lua 0.04 0.05 0.04 0.04  [0.01
Heap sort PHP  [0.16 0.15 0.15 0.15  [0.01
Python 2/0.30 0.31 0.30 0.30  [0.01
Python 3/0.50 0.51 0.50 0.50  [0.01
Lua 0.05 0.05 0.04 0.05  ]0.01
Recursive quick sort|PHE |15 0.14 0.13 0.14  [0.01
Python 2/0.30 0.29 0.30 0.30  [0.01
Python 3/0.50 0.51 0.50 0.50  [0.01
Lua 0.05 0.06 0.05 0.05  |0.01
Quick sort PHP  [0.14 0.14 0.14 0.14  [0.00
Python 2/0.30 0.34 0.30 0.31 0.02
Python 3|0.52 0.51 0.51 0.51 0.01

Sort 3000

Lua 0.29 0.29 0.29 029  [0.00
Honp sort PHP  [12.16  |11.54  [11.95  [11.88  [0.32
Python 2(0.61 0.61 0.61 0.61 0.00
Python 3|1.06 1.05 1.06 1.06  |0.01
Lua 0.30 0.31 0.31 0.31 0.01
Recursive quick sort|PHF 1234|1234 |1236 11235 001
Python 2/0.59 0.58 0.58 058  [0.01
Python 3(1.00 1.00 1.01 1.00  |0.01
Lua 0.32 0.32 0.32 0.32  [0.00
. PHP  [8.13 8.30 8.30 824  [0.10
Quick sort Python 2/0.68 0.65 0.65 0.66  [0.02
Python 3|1.11 1.11 1.11 1.11 0.00
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Obrazek 205. Konfigurace SoC Zynq 72020 - Hiawatha CGI, celkovy pfehled
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Obrazek 206. Konfigurace SoC Zynq 72020 - Hiawatha CGI, porovnani kategorii
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Obrazek 207. Konfigurace SoC Zynq 72020 - Hiawatha CGI, kategorie cryptography
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Obrazek 208. Konfigurace SoC Zynq 72020 - Hiawatha CGI, kategorie search
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Cas [s]

Cas [s]

Obrazek 209. Konfigurace SoC Zynq 72020 - Hiawatha CGI, kategorie sort
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Obrazek 210. Konfigurace SoC Zynq 72020 - Hiawatha CGI, kategorie tree
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Tabulka 59. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, ¢ast 1.

Cryptography

Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc

RSA PHP |0.43 0.43 0.46 0.44 0.02
Ceasar cypher PHP |3.84 3.87 3.85 3.85 0.02
Vernam cypher PHP |4.45 4.43 4.43 4.44 0.01

Search
Binary search PHP |2.57 2.58 2.58 2.58 0.01
Recursive binary search| PHP |2.57 2.57 2.57 2.57 0.00
Linear search PHP |3.07 3.08 3.10 3.08 0.02
Tree
Array to tree PHP |1.92 1.92 1.92 1.92 0.00
BFS PHP |(0.24 0.24 0.24 0.24 0.00
DFS PHP ]0.39 0.39 0.39 0.39 0.00
Sort 300
Bubble sort PHP |0.19 0.17 0.18 0.18 0.01
Select sort PHP 0.10 0.10 0.10 0.10 0.00
Insert sort PHP |0.07 0.06 0.07 0.07 0.01
Heap sort PHP |0.12 0.12 0.13 0.12 0.01
Recursive quick sort PHP ]0.09 0.09 0.10 0.09 0.01
Quick sort PHP 0.13 0.10 0.10 0.11 0.02
Sort 3000

Heap sort PHP |11.76 11.49 11.59 11.61 0.14
Recursive quick sort PHP |12.31 12.33 12.30 12.31 0.02
Quick sort PHP |8.49 8.41 8.98 8.63 0.31
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Tabulka 60. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, ¢ast 2.

Cryptography

Test Jazyk|Cas 1 [s]|Cas 2 [s]|Cas 3 [s]|Primér|oc

RSA PHP (0.43 0.43 0.46 0.44 0.02
Ceasar cypher PHP |3.84 3.87 3.85 3.85 0.02
Vernam cypher PHP |4.45 4.43 4.43 4.44 0.01

Search
Binary search PHP |2.57 2.58 2.58 2.58 0.01
Recursive binary search| PHP |2.57 2.57 2.57 2.57 0.00
Linear search PHP |3.07 3.08 3.10 3.08 0.02
Tree
Array to tree PHP [1.92 1.92 1.92 1.92 0.00
BFS PHP |0.24 0.24 0.24 0.24 0.00
DFS PHP (0.39 0.39 0.39 0.39 0.00
Sort 300
Bubble sort PHP |0.19 0.17 0.18 0.18 0.01
Select sort PHP 0.10 0.10 0.10 0.10 0.00
Insert sort PHP |0.07 0.06 0.07 0.07 0.01
Heap sort PHP |0.12 0.12 0.13 0.12 0.01
Recursive quick sort PHP (0.09 0.09 0.10 0.09 0.01
Quick sort PHP |0.13 0.10 0.10 0.11 0.02
Sort 3000

Heap sort PHP |11.76 11.49 11.59 11.61 0.14
Recursive quick sort PHP |12.31 12.33 12.30 12.31 0.02
Quick sort PHP |8.49 8.41 8.98 8.63 0.31
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Obrazek 211. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, celkovy piehled

B PHP Prehled jazykl

52.74

Obrazek 212. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, porovnani kategorii
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Obrazek 213. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, kategorie cryptogra-
phy
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Obrazek 214. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, kategorie search
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Obrazek 215. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, kategorie sort

B PHP Sort
14} - :
]
e o
121 b .
10f 2 i
©
»
7] 8 )
©
0
6 - .
4 - .
2 - .
© ~ ~ - =3 =)
< < S S 2 S
0 = o =] o S o
Bubble Heap Heap Insert Quick Quick Recursive Recursive Select
sort sort sort sort sort sort quick quick sort
300 3000 300 300 3000 300 sort sort 300
3000 300

Obrazek 216. Konfigurace SoC Zynq 72020 - Hiawatha FastCGI, kategorie tree
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5 Vyhodnoceni vysledki

Pti srovnani doby béhu interpretii vychazi konfigurace ¢islo 3 jako nejrychlejsi.
Je to zpusobeno tim, ze se jednd o jednu z nejlepSich konfiguraci. Nasleduje
konfigurace ¢islo 1, kterd je pouzivana piimo v aplikaci vestavéné sitové sondy.
Dale je tu konfigurace ¢islo 4, kde Lua tvofi vyjimku a jeji testy jsou oproti
ostatnim konfiguracim vyrazné pomalejsi. Zde lze vidét, ze Lua je velmi zavisla
na HW akcelerac¢nich jednotkach. Jako posledni je konfigurace ¢islo 2, coz vzhle-
dem k polovi¢ni vypocetni frekvenci nepiekvapi.

Velmi zajimavé se napii¢ vSemi konfiguracemi jevi PHP. Na vysledcich je
patrné, jak doba béhu samotného interpretu je delsi, nez v pripadé CGI testi.
Z principu CGI by mél byt ¢as u testl, kde se kombinuje webovy server a CGI
protokol, vyssi nez doba bé&hu samotného interpretu. Tento efekt je zpusoben
existenci dvou interpreti PHP. Jeden je urcen jako standardni interpretr skripti.
Druhy je optimalizovan pravé pro (Fast)CGI, ktery je, ale pro spousténi normal-
nich skripti nevhodny, protoze automaticky do vystupu vklada HTTP hlavicky.

Na nékterych testech je PHP na dobé béhu interpretu pomalejsi nez u doby
vypoctu. Tato zfejma chyba je zpiusobena méfenim. PHP mé velmi rychlé za-
vedeni a ukonceni interpreta. Zatimco doba béhu interpretu zahrnuje pouze sa-
motny interpretr, pii vypoctu doby vypoctu je do vysledku zanesen i vypocetni
Cas procest, na které v pribéhu vypoctu operacni systém prepne kontext. Pravé
tyto dvé skutecnosti vedou ke zkresleni vysledku.

Pokud jsou zapnuty pomocné HW moduly je Lua nejrychlejsim jazykem.
Velmi zajimavé je, ze ma celkové mnohem niz§i naroky na paméf nez ostatni
jazyky. Na druhou stranu nevyhodou se muze zdat podpora pouze pro CGI,
oviem z vysledki jde vidét, ze i pfes tento neduh je rychlejsi nez ostatni jazyky
podporujici FastCGI/SCGI.

Jestlize srovname webové servery zjistime, ze Lighttpd pozadavky na CGI
skripty se zpracovava rychleji nez Hiawatha. Také podporuje SCGI, coz mu
umozihuje snadno a rychle spoustét Python skripty. Pokud by byl pozadavek
na webovém serveru Hiawatha spoustét pod FastCGI Python skripty, nejdiive
by se musela vytvorit aplikace, kterd by zaobalila WSGI rozhrani a ptevedla ho
na FastCGI (takovato aplikace pro SCGI jiz existuje). Pti testovani Lighttpd
serveru se nékolikrat objevila chyba neopravnéného piistupu do paméti a server
se ukon¢il.

Na druhou stranu webovy server Hiawatha zvlada mnohem lépe zpracovavat
FastCGI pozadavky. Konfigurace je mnohem snadnéjsi a pfehlednéjsi. Pfi testo-
vani nebyly zadné naznaky problému a server byl velmi stabilni.

Pii spousténi pamétoveé narocnéjsich testt (hlavné z kategorie search) pod webo-
vymi servery je patrné velmi pomalé prvni spusténi. Néasledujici jsou uz mnohem
rychlejsi. Duvod tohoto chovani se nepodafilo jednoznac¢né urcit, protoze se ne-
projevuje u testu interpreti. Lze predpokladat, ze si webové servery spusténé
skripty udrzuji ve vyrovnavaci paméti.

Srovnanim nejlepsi konfigurace procesoru Microblaze s procesorem ARM
Cortex-A9 zjistime, Ze Pythonu 2 i 3 b&zi 20x rychleji. V pripadé PHP se jedna
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pouze o 10-ti ndsobné zvyseni vykonu a skriptovaci jazyk Lua je na ARM Cortex-
A9 dokonce 22 x rychlejsi nez na Microblaze. P¥i srovnani testii, kde byla méfena
jen doba vypoctu, dosahuje Python2 nejvétsiho, az 30 nasobného zrychleni.

Vsechny testy spolu s datovymi sadami jsou vefejné dostupné [7].
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