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1 Àíàòîìèÿ Reddit: Îáçîð àêàäåìè÷åñêèõ èñ-

ñëåäîâàíèé

1.1 Ââåäåíèå

Ïîíèìàíèå äèíàìèêè è ñòðóêòóðû ÷åëîâå÷åñêîãî îáùåíèÿ � öåí-

òðàëüíàÿ òåìà èññëåäîâàíèé â âû÷èñëèòåëüíûõ îáùåñòâåííûõ íàóêàõ.

Ðàñòóùàÿ äîñòóïíîñòü öèôðîâîãî îòñëåæèâàíèÿ ÷åëîâå÷åñêîãî âçàèìî-

äåéñòâèÿ íà êðóïíîì ìàñøòàáå äàííûõ ïîçâîëèëà âûÿâèòü ìíîæåñòâî

ðàçíîîáðàçíûõ ôåíîìåíîâ. Òàê, íàïðèìåð, æóðíàëû òåëåôîííûõ çâîí-

êîâ ïðèâåëè â âûÿâëåíèþ ¾ïàêåòíîñòè¿ ÷åëîâå÷åñêîãî îáùåíèÿ, êîòîðàÿ

ïðîÿâëÿåòñÿ â êîðîòêèõ ¾ïåðèîäàõ¿ èíòåíñèâíîãî ðàçãîâîðà, ñîïðîâîæ-

äàåìûõ äëèííûìè ïàóçàìè; ñîöèàëüíûå ñåòè è ýëåêòðîííàÿ ïî÷òà ïîä-

òâåðäèëè ¾òåñíîñòü¿ ìèðà, ò.å. ôàêò òîãî, ÷òî ñðåäíåå ðàññòîÿíèå â ñåòè

âçàèìîäåéñòâèé ìåæäó ëþäüìè íåïðîïîðöèîíàëüíî ìàëî ïî ñðàâíåíèþ

ñ å¼ ðàçìåðîì; ñîîáùåíèÿ â ìèêðîáëîãàõ ïðèâåëè ê îòêðûòèþ ìåõàíèç-

ìîâ, ïðèâîäÿùèõ ê îáðàçîâàíèþ èíôîðìàöèîííûõ êàñêàäîâ; è ò.ä. Åñëè

ñòàðûå èññëåäîâàíèÿ èçíà÷àëüíî îñíîâûâàëèñü íà èçó÷åíèè âçàèìîäåé-

ñòâèÿ äâóõ ñóáúåêòîâ, òî ïîÿâëåíèå íîâûõ êàíàëîâ ñâÿçè (ìèêðîáëîãîâ

è îíëàéí-ôîðóìîâ) ñîçäàëî âîçìîæíîñòü èçó÷åíèÿ êîëëåêòèâíûõ ïåðå-

ãîâîðîâ.

Êîëëåêòèâíûå ïåðåãîâîðû íå áûëè èçîáðåòåíû ñîâðåìåííûìè ñðåä-

ñòâàìè ìàññîâîé èíôîðìàöèè. Íàïðèìåð, âñïîìíèòå äåìîêðàòè÷åñêèå

äåáàòû â Ñåíàòå Ãðåöèè. Êàê òàêîâûå, îíè áûëè è îñòàþòñÿ îñíîâíûì

ñïîñîáîì îáìåíà ìíåíèÿìè è ïðèíÿòèÿ êîëëåêòèâíûõ ðåøåíèé. Îíëàéí-

ôîðóìû ïðåäîñòàâëÿþò ìåñòî, ãäå èíòåðíåò-ïîëüçîâàòåëè ìîãóò ðàçìå-

ùàòü âîïðîñû èëè êîììåíòàðèè, êîòîðûå ìîãóò ïðîâîöèðîâàòü âîçíèê-

íîâåíèå äèñêóññèé ñ äðóãèìè ó÷àñòíèêàìè ñîîáùåñòâà. Ïîíèìàíèå ïðèí-

öèïîâ âçàèìîäåéñòâèÿ ëþäåé íà îíëàéí-ôîðóìàõ èìååò âàæíûå òåîðå-

òè÷åñêèå ïîñëåäñòâèÿ äëÿ ïîíèìàíèÿ ïðèíöèïîâ êîëëåêòèâíîãî ìûøëå-

íèÿ, à òàêæå ìîæåò ïðèìåíÿòüñÿ íà ïðàêòèêå ñ öåëüþ ñîçäàíèÿ ïîëîæè-

òåëüíîãî ïîëüçîâàòåëüñêîãî îïûòà, óâåëè÷åíèÿ âîâëå÷åííîñòè è ñïîñîá-

ñòâîâàíèÿ äåìîêðàòè÷åñêîìó ïðîöåññó. Öåëü ýòîé ñòàòüè � ïðåäîñòàâèòü

îáçîð àêàäåìè÷åñêèõ èññëåäîâàíèé äèñêóññèîííûõ îíëàéí-ïëàòôîðì, èëè
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îíëàéí-ôîðóìîâ, è ñîáðàòü âîåäèíî ðàçíîîáðàçíûå âîïðîñû, ðàññìàòðè-

âàåìûå â ëèòåðàòóðå. Â áîëüøåé ñòåïåíè íàøå âíèìàíèå áóäåò îáðàùå-

íî ê òàê íàçûâàåìîé ¾ãëàâíîé ñòðàíèöå Èíòåðíåòà¿ � âåá-ñàéòó Reddit

(REDDIT.COM) � êîòîðûé â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ êðóïíåéøèì

îíëàéí-ôîðóìîì â ìèðå. Ñëåäóåò îòìåòèòü, ÷òî ìíîãèå äèñêóññèîííûå

îíëàéí-ïëàòôîðìû ñõîæè ïî ñâîåé àðõèòåêòóðå è òîæå ðàíåå èçó÷àëèñü,

íàïðèìåð, â ñðàâíèòåëüíûõ èññëåäîâàíèÿõ; ê íèì îòíîñÿòñÿ Digg, Hacker

News, Slashdot, Epinions, Meneame, Barrapunto è äàæå Âèêèïåäèÿ.

Îñòàëüíàÿ ÷àñòü ýòîé ñòàòüè îðãàíèçîâàíà ñëåäóþùèì îáðàçîì. Ðàç-

äåë 2 ïðåäñòàâëÿåò íàáîðû äàííûõ, êîòîðûå ìîãóò áûòü èçâëå÷åíû èç

Reddit è áûëè øèðîêî èñïîëüçîâàíû èññëåäîâàòåëÿìè. Çàòåì àêàäåìè-

÷åñêèå èññëåäîâàíèÿ ðàçäåëÿþòñÿ â çàâèñèìîñòè îò îáúåêòà èõ îñíîâíî-

ãî âíèìàíèÿ (ïîñòû èëè ïîëüçîâàòåëè). Îíè ïðèâåäåíû â Ðàçäåëàõ 3 è

4 ñîîòâåòñòâåííî. Ñòàòüÿ çàâåðøàåòñÿ îáñóæäåíèåì ðåçóëüòàòîâ è ïåð-

ñïåêòèâ äëÿ áóäóùèõ èññëåäîâàíèé.

1.2 Íàáîðû äàííûõ

Reddit áûë çàïóùåí â 2005 ãîäó è ÿâëÿåòñÿ àãðåãàòîðîì ñîöèàëüíûõ

íîâîñòåé, ðåéòèíãîì âåá-êîíòåíòà è ñàéòîì äëÿ âåäåíèÿ äèñêóññèé, íà-

õîäÿùèìñÿ íà 6-ì ìåñòå â ñïèñêå ñàìûõ ïîñåùàåìûõ âåá-ñàéòîâ â ìèðå

ñ 234 ìèëëèîíàìè óíèêàëüíûõ ïîëüçîâàòåëåé (ïî ñîñòîÿíèþ íà ôåâðàëü

2018 ãîäà). Ñõåìàòè÷íàÿ ñòðóêòóðà Reddit ïðåäñòàâëåíà íà ðèñ. 1. Çàðå-

ãèñòðèðîâàííûå ïîëüçîâàòåëè ðàçìåùàþò ïîñòû, ñîñòîÿùèå èç çàãîëîâ-

êà è âíåøíåé ññûëêè èëè ñàìîñòîÿòåëüíîãî íàïèñàííîãî êîíòåíòà, êî-

òîðûå ìîìåíòàëüíî ñòàíîâÿòñÿ äîñòóïíûìè äëÿ âñåé àóäèòîðèè Reddit

ñ âîçìîæíîñòüþ îöåíêè è êîììåíòèðîâàíèÿ. Ñèñòåìà îöåíîê äîïóñêà-

åò ïîâûøåíèå (+1) èëè ïîíèæåíèå (-1) ðåéòèíãà ïîñòîâ è êîììåíòàðèåâ

òîëüêî çàðåãèñòðèðîâàííûìè ïîëüçîâàòåëÿìè. Êîììåíòàðèè ôîðìèðó-

þò äåðåâî îáñóæäåíèé, â êîòîðîì êîðíåâûì óçëîì íàçíà÷åòñÿ ñàì ïîñò,

à âñå îñòàëüíûå óçëû ïðåäñòàâëÿþò ñîáîé êîììåíòàðèè. Åñëè äâà óçëà

ôîðìèðóþò îòíîøåíèå ¾îòâåò íà¿, òî ìåæäó íèìè ïðèñóòñòâóåò ñâÿçü.
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Ðèñ. 1: Ñõåìàòè÷íàÿ ñòðóêòóðà ïëàòôîðìû Reddit. Òî÷êà âõîäà � ãëàâ-
íàÿ ñòðàíèöà Reddit, îáåñïå÷èâàåìàÿ ïîñòàìè èç ñàáðåääèòîâ, íà êîòî-
ðûå ïîäïèñàí çàðåãèñòðèðîâàííûé ïîëüçîâàòåëü (èëè èç âñåõ ñàáðåääè-
òîâ, äëÿ àíîíèìíûõ ïîëüçîâàòåëåé) è ðàñïîëàãàåò èõ â ñîîòâåòñòâèè ñ
ãîëîñàìè ïîëüçîâàòåëåé è âîçðàñòîì ïîñòà. Ïîëüçîâàòåëü ìîæåò ïðîñëå-
äîâàòü íà ñòðàíèöó êîíêðåòíîãî ñàáðåääèòà, ãäå ëåíòà ñîêðàùàåòñÿ äî
ïîñòîâ, îòíîñÿùèõñÿ òîëüêî ê âûáðàííîìó ñàáðåääèòó. Êàæäûé ïîñò ìî-
æåò áûòü ïîëîæèòåëüíî èëè îòðèöàòåëüíî îöåíåí è èìååò ïðèêðåïë¼í-
íóþ ñåêöèþ êîììåíòàðèåâ. Êîììåíòàðèè ñòðóêòóðèðîâàíû êàê äåðåâî
ïî îòíîøåíèþ ¾îòâåò íà¿ ê äðóãèì êîììåíòàðèÿì èëè ê ñàìîìó ïîñòó.

Îãðîìíîå èíôîðìàöèîííîå ïðîñòðàíñòâî Reddit ïîäåëåíî íà ñàáðåä-

äèòû � ñîçäàâàåìûå ïîëüçîâàòåëÿìè ñîîáùåñòâà, îáúåäèí¼ííûå îïðåäå-

ë¼ííîé òåìîé. Íàçâàíèå îäíîãî èç ñàáðåääèòîâ ÿâëÿåòñÿ íåîòúåìëåìîé

÷àñòüþ êàæäîãî îïóáëèêîâàííîãî ïîñòà. Êàæäûé ñàáðåääèò è ñàì Reddit

îáëàäàþò òàê íàçûâàåìîé ¾ãëàâíîé ñòðàíèöåé¿ � ëåíòîé, ãäå çàãîëîâ-

êè ïîñòîâ è ññûëêè äëÿ ãîëîñîâàíèÿ è êîììåíòèðîâàíèÿ ïîêàçûâàþòñÿ

ïîëüçîâàòåëÿì. Íà ïîðÿäîê îòîáðàæåíèÿ ïîñòîâ âëèÿþò äâà ôàêòîðà:

1) âðåìÿ è 2) ðåéòèíã, èíà÷å íàçûâàåìûé ¾êàðìîé¿ è ïðåäñòàâëÿþùèé

ñîáîé ðàçíèöó ìåæäó ïîëîæèòåëüíûìè è îòðèöàòåëüíûìè ãîëîñàìè. Ïî-

ñòû ñ áîëüøèì ðåéòèíãîì èìåþò áîëåå âûñîêèé øàíñ ïîïàäàíèÿ íà ãëàâ-

íóþ ñòðàíèöó. Îäíàêî ñî âðåìåíåì íîâàÿ èíôîðìàöèÿ çàìåíÿåò â ëåí-

òå ñòàðóþ. Ïîëüçîâàòåëè ìîãóò îòñëåæèâàòü ñàáðåääèòû, íî íå äðóãèõ

ïîëüçîâàòåëåé, ÷òî îáîçíà÷àåò ãëàâíîå îòëè÷èå îò ñîöèàëüíûõ ñåòåé òèïà

Facebook èëè Twitter, ãäå ïîëüçîâàòåëè ïîäïèñûâàþòñÿ íà îïðåäåë¼ííî-

ãî ÷åëîâåêà, à íå êîíòåíò. Äðóãèå ïëàòôîðìû èìåþò ñõîæóþ ñòðóêòóðó.

Íàïðèìåð, Slashdot (çàïóùåí â 1997 ãîäó) ñîñòîèò èç íîâîñòåé âìåñòå ñ

êîììåíòàðèÿìè, ìîäåðèðóåìûìè âûáðàííûìè ïîëüçîâàòåëÿìè, à íå îò-
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êðûòîé ñèñòåìîé ãîëîñîâàíèÿ. Â í¼ì äîñòóïíî òîëüêî îãðàíè÷åííîå êî-

ëè÷åñòâî òåìàòè÷åñêèõ ïîäðàçäåëîâ. Hacker News (çàïóùåí â 2007 ãîäó)

ñèëüíî ïîõîæåå íà Reddit îíëàéí-ñîîáùåñòâî, íî òîëüêî ñ äâóìÿ ïðåäâà-

ðèòåëüíî ñîçäàííûìè ¾ñàáðåääèòàìè¿. Digg (çàïóùåí â 2004) â äàííûé

ìîìåíò âûñòóïàåò â ðîëè àãðåãàòîðà íîâîñòåé, îäíàêî ðàíüøå îí áûë

ñîöèàëüíî-êóðèðóåìîé ïëàòôîðìîé ñ âîçìîæíîñòüþ ïóáëèêàöèè ïîñòîâ,

êîììåíòèðîâàíèÿ è ñèñòåìîé ãîëîñîâàíèÿ, êàê íà Reddit. Meneame � èñ-

ïàíñêèé àíàëîã Digg, Barrapunto � òîæå èñïàíñêàÿ âåðñèÿ Slashdot. È

ò.ä.

Ðèñ. 2: Ýâîëþöèÿ Reddit ñ ÿíâàðÿ 2008 ãîäà ïî ÿíâàðü 2018 ãîäà: a) åæå-
ìåñÿ÷íîå êîëè÷åñòâî ïîñòîâ è êîììåíòàðèåâ, b) ðàñïðåäåëåíèå îáú¼ìîâ
äèñêóññèé. Âû ìîæåòå çàìåòèòü ýêñïîíåíöèàëüíîå óâåëè÷åíèå êîëè÷å-
ñòâåííîé àêòèâíîñòè, îäíàêî ðàñïðåäåëåíèå îáú¼ìîâ äèñêóññèé ïðèäåð-
æèâàåòñÿ îäèíàêîâîé ôîðìû, áëèçêîé ê ïîêàçàòåëüíîé ôóíêöèè ñî ñòå-
ïåíüþ α, íàõîäÿùåéñÿ â ðàéîíå 1.7 äëÿ ðàííèõ ëåò è 1.9 äëÿ ïîçäíèõ.

Reddit çàíÿë öåíòðàëüíîå ìåñòî â íàó÷íîé ëèòåðàòóðå áëàãîäàðÿ îò-

êðûòîñòè, áîãàòñòâó è êà÷åñòâó åãî äàííûõ, ÷òî ïîçâîëÿåò ïðîâîäèòü

ïðîäîëüíûå èññëåäîâàíèÿ âñåé ñèñòåìû è, ÷òî ñàìîå âàæíîå, îáåñïå÷èòü

âîñïðîèçâîäèìîñòü ðåçóëüòàòîâ. Äæåéñîí Áàóìãàðòíåð, ïîä ïñåâäîíè-

ìîì Stuck_In_The_Matrix, ïðîäåëàë îãðîìíûé îáú¼ì ðàáîòû, êîãäà ïî-

ïûòàëñÿ ñîáðàòü ïîëíûé íàáîð ïîñòîâ è êîììåíòàðèåâ, îïóáëèêîâàííûõ

ñ ìîìåíòà ñîçäàíèÿ ñàéòà. Èëëþñòðàöèè â ýòîé ãëàâå áûëè ñîçäàíû íà

îñíîâå ýòîãî íàáîðà äàííûõ. Íàïðèìåð, îñíîâíûå ÷èñëà ïî ðîñòó ñàé-

òà è îáùèõ ðàçìåðàõ äèñêóññèé ìîæíî íàéòè â ðèñ. 2. Åãî ðåïîçèòîðèé

äàííûõ òàêæå ñîäåðæèò äàííûå ñ ïëàòôîðìû Hacker News.

Íåñìîòðÿ íà ïðèçíàííîå êà÷åñòâî, íàáîð äàííûõ íå ÿâëÿåòñÿ áåç-
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óïðå÷íûì. Ãàôôíè è Ìýòèàñ ñîîáùàþò î íåñêîëüêèõ íåñîîòâåòñòâèÿõ

â äàííûõ. Íàïðèìåð, äàííûå ïî êîììåíòàðèÿì è ïîñòàì äî 2008 ãîäà

ñèëüíî ïîâðåæäåíû, 80% ïîñòîâ îòñóòñòâóþò, òàêæå êàê è 90% äàííûõ

î ïîñòàõ çà îäèí ìåñÿö ìåæäó 2009 è 2010 ãîäàìè. Â îáùåì, íà èíòåð-

âàëå ñ ÿíâàðÿ 2006 ïî ôåâðàëü 2016, àâòîðû ñîîáùàþò î 0.043% ïîòå-

ðÿííûõ êîììåíòàðèåâ è 0.65% ïîòåðÿííûõ ïîñòîâ. Ðèñêè ïðèñóòñòâèÿ

íåêîððåêòíûõ äàííûõ î÷åâèäíû, îäíàêî íà êðóïíîìàñøòàáíûõ èññëåäî-

âàíèÿõ îíè ìîãóò áûòü áåçîïàñíî ïðîèãíîðèðîâàíû èç-çà èõ îòíîñèòåëü-

íîé íåçíà÷èòåëüíîñòè. Ñèñòåìà ïîääåðæèâàëà ýêñïîíåíöèàëüíûé ðîñò,

ïîýòîìó îáú¼ì äàííûõ çà ðàííèå ãîäû ïðåíåáðåæèìî ìàë ïî ñðàâíåíèþ

ñ ñîâðåìåííûìè ÷èñëàìè. Ñîáèðàåìûå ïîâòîðíî äàííûå äîëæíû áûòü

ñâîáîäíû îò îøèáîê, ïðèñóòñòâóþùèõ â äàííûõ äî 2008 ãîäà.

Õîòÿ îòñóòñòâóþùèå äàííûå è âûçûâàþò ðàçóìíûå íåñîîòâåòñòâèÿ,

ñîîáùàåòñÿ, ÷òî êîììåíòàðèè îò àâòîðîâ, ÷üè àêêàóíòû áûëè óäàëåíû,

ñîñòàâëÿþò îêîëî 25% îò âñåõ äàííûõ, ÷òî ñîçäà¼ò áîëüøèå îãðàíè÷å-

íèÿ äëÿ èññëåäîâàíèé, íàïðàâëåííûõ íà ïîëüçîâàòåëåé. Â òàêîì ñëó÷àå

èìÿ àâòîðà çàìåíÿåòñÿ íà ñòàíäàðòíîå èìÿ ¾[deleted]¿, íî âñÿ îñòàëü-

íàÿ èíôîðìàöèÿ îá îïóáëèêîâàííîì ïîñòà èëè êîììåíòàðèè îñòà¼òñÿ â

ñèñòåìå.
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2 Curriculum Vitae

Personal Details

Dmitry Karikh

13, Veshnyakovskaya ul., Moscow. Russia, 111539.

8 (915) 123-45-67 E-mail: karikh.d@gmail.com

29th August 1996

Russian

Single

Children (none)

Education

2014-2018 MIREA � Russian Technological University

Bachelor's degree in Information Systems and Technologies

2003-2014 City Budget Educational Institution ¾Secondary School

�1028¿

Professional Experience

2016-2018 Laboratory assistant of the department of higher

mathematics 2, MIREA � Russian Technological University.

2015-2016 Laboratory assistant of the department of higher

mathematics 2, Moscow Technological University.

Skills

Programming

languages

Python (Flask, Mako, etc.), Java (Android), JavaScript

(Web), Bash, C (basic level).

Other

technical

languages

HTML, CSS, JSON, YAML.

Software Debian-based Linux distributions, Docker, Rancher, Jenkins

CI, SSH, Git (GitHub, Gitea, standalone), Huginn,

Distributed monitoring (Netdata + In�uxDB + Grafana).

Hardware Soldering, AVR microcontrollers, Raspberry Pi. Assembly

and repair of personal computers and servers. Ethernet and

Wi-Fi networks.

Languages Russian: native

English: intermediate (writing, reading); �uent (speaking)

Interests Computer games, Online forums
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3 Docker, Inc.

Hello everyone, my name is Dmitry Karikh. I am a master student at

MIREA. Today, I will tell you about the Docker Incorporation.

First, I will give you some basic information about the company. Then, I

will tell you about their products. And at the end I will mention the reason

for their success.

So, starting out, the company was founded as dotCloud, Inc. in 2010 by

Solomon Hykes. Later, in October 2013 it was renamed to Docker, Inc. In

2015 Docker, a privately held startup company, was estimated to be valued

at over $1 billion, making it what is called a "unicorn company".

Moving on, let's talk about the company's products. Docker, Inc. mostly

specializes on software development and automation of code deployment

inside the software containers. Their main product is an open-source container-

ization project named Docker. Other products are also related to Docker:

Swarm � an orchestration engine that allows to build clusters, Docker Hub �

a platform for sharing of container images created by users or organizations,

etc. There are two main editions of Docker: Community and Enterprise. First

one is free to use for anyone, open-source and has more frequent releases.

The Enterprise Edition costs from $750 to $3000 per year and is based on

the Community Edition thus having the same functionality, plus there are

options to use certi�ed container images, reliable Docker Datacenter and get

the o�cial same day support service.

Finally a word about the success of Docker. The company has acquired

many innovative startups including Orchard, SocketPlane, Kinematic, Tutum,

Unikernel Systems, Conductant and In�nit. Due to these technologies and the

availability of the source code, Docker has been able to attract the attention

of many industry giants, including Red Hat, Cisco, Google, and Microsoft,

thus becoming the industry standard of containerization.

I hope you will be interested to learn more about this company. Thank

you for listening to my presentation.
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4 Dockerization Impacts in Database Performance

Benchmarking

4.1 Introduction

Benchmarking has long been used for the comparison of software and

hardware systems or software versions. Though, when done right, benchmarking

is surprisingly hard as con�icting goals such as reproducibility, portability,

understandability, fairness, ease-of-use, and relevance need to be balanced.

When focusing on reproducibility and ease-of-use, an engineer is likely to

encounter two main challenges:

1. Correctly installing and con�guring both benchmarking client and the

system under test (SUT) can be challenging, or at least involves a lot

of e�ort;

2. For reproducibility reasons, benchmark runs need to be repeated several

times � preferably on a fresh system setup which aggravates the �rst

challenge.

A solution that naturally lends itself to these challenges is to use containers as

a convenient deployment mechanism for precon�gured, ready-to-use experi-

mental setups. However, it is unclear whether this will a�ect benchmarking

results. Most existing studies on this topic are measuring the overheads that

various applications might incur when running inside containers instead of

on bare metal or inside a virtual machine. These, however, all quantify the

overhead that is induced by Docker for a certain workload or application.

Neither of these studies measures indirect e�ects of Docker that, for instance,

a database benchmark running against an SUT on another machine might

experience. For such a benchmark, indirect e�ects might lead to volatile

and unpredictable changes in benchmarking results rendering results at least

partially obsolete.

This article aims to answer the question whether it is safe to dockerize

database benchmarks, that is to say, whether dockerization of benchmarking

client and/or SUT has observable e�ects on measurement results.
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4.2 Experiments

The authors of this article have carefully designed a set of experiments

that not only quanti�es possible dockerization impacts on benchmarking

results but also explores whether di�erent standard settings of both bench-

marking client and SUT can further in�uence potential impacts. These settings

include con�gurations that put either I/O, CPU or memory under stress.

The main objects of study are YCSB (a standard cloud storage benchmark)

and Apache Cassandra (a widely used NoSQL system) running on uni�ed

Amazon EC2 instances (virtual servers).

There are four dockerization variants in this case of database benchmarking:

1. None of the testing components are dockerized;

2. Either a benchmarking client or a SUT is dockerized;

3. Both components are dockerized.

Apache Cassandra has various con�guration options that may a�ect the

overall performance of the database. All combinations of the following options

were tested.

1. One of the compaction strategies:

(a) Size Tiered;

(b) Time Window;

(c) Level;

2. Key cache was either disabled or set to ¾auto¿ (=4% of the available

heap size and up to a maximum of 100MB);

YCSB's Workload A consists of 50% read and 50% write operations against

the database. For the m3.medium instances, 100k records and 3kk operations

were used. m3.large instances used the same number of records and number of

operations was increased to 9kk to achieve su�ciently long-running experiments.

This con�guration results in about 20 minutes per benchmark run for both

instance types. Also the benchmarking client was con�gured to use a various

number of simultaneous threads (10, 25, 50 on m3.medium instances and 30,

75, 150 on m3.large instances).
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After the end of each benchmarking process, the virtual machine was

automatically destroyed and recreated from the same prebuilt image to ensure

a consistent environment. Docker images were also prebuilt for the same

reason.

4.3 Results

A dockerized component introduces an additional layer of complexity

into a system. Thus, from the beginning, authors expected a decrease in

throughput of systems when using Docker containers and the lowest throughput

in fully dockerized setups. As expected, they found such impacts on measurement

results. In summary, their �ndings show that the dockerization of benchmarking

components typically leads to increasing latencies and decreasing throughputs,

especially for larger instance types. However, they also observed that in some

cases Docker actually increased throughput.

4.4 Implications

The authors of this article have worded the next �ve implications based

on the results:

1. Results of dockerized benchmarks can be acceptable when comparing

di�erent database systems.

2. Benchmark setups should be as close as possible to the production

environment that they try to emulate.

3. When evaluating system con�gurations or implementation alternatives,

it may be an option to dockerize the benchmark.

4. In many cases it may be acceptable to dockerize the benchmark as long

as it stays dockerized and no con�guration changes are made.

5. Repeating su�ciently long experiments is always important in benchmarking.
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4.5 Conslusion

Based on their results, authors of the article derived a number of implications

regarding their main question whether it is safe to dockerize database benchmarks:

Overall, dockerization of benchmarking system and SUT is not a good idea.

Dockerized results can and should only be used for a general ranking of SUTs

as the concrete in�uence of Docker on measurement results depends on too

many factors. However, this also implies that if the production environment

is dockerized, then the corresponding benchmarking environment should be

as well.
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5 Course Book, p. 8, ex. F

1. In banking, you can make a fortune with the big bonuses and retire

at 35.

2. When you work �exitime, you can arrange your own schedule, so this

is very convenient when you have children.

3. People who work in sales often have the opportunity to earn commission

on top of a basic salary.

4. Luke is ambitious and does not want to be a sales assistant all his life.

In fact, he hopes to get a promotion annd become Assistant Manager

very soon.

5. Many student do part-time work when they are at university because

it �ts in with wheir studies.

6. Goran is 59, but he does not want to take early retirement. In fact,

he is taking on more work!
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