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Ïîñòàíîâêà çàäà÷è

Ðåñóðñû

1 Ïàìÿòü

Ôèçè÷åñêàÿ ïàìÿòü
Ðàçäåë ïîäêà÷êè ñòðàíèö (swap)

2 Öåíòðàëüíûé ïðîöåññîð

Êîëè÷åñòâî ÿäåð ïðîöåññîðà
×àñòîòà ïðîöåññîðà
Ñðåäíÿÿ çàãðóçêà ïðîöåññîðà

3 Ââîä-âûâîä

Âðåìÿ ïðîèçâîëüíîãî äîñòóïà

Çàäà÷à

Íóæíî ïîíÿòü, êàê äîëãî áóäåò ðàáîòàòü ïðîãðàììà,
åñëè äîáàâèì/óáåðåì ðåñóðñû.

Ê.Þ. Õðèïêî Ïîñòðîåíèå ìîäåëè ðåñóðñîâ Linux 2 / 17



Ôîðìóëèðîâêà çàäà÷è

Îïðåäåëèòü âîçìîæíîñòü
îïòèìàëüíîãî óñêîðåíèÿ ðàáîòû ïðèëîæåíèÿ

ïóòåì âûäåëåíèÿ äîïîëíèòåëüíûõ ðåñóðñîâ äëÿ åå ðàáîòû

ìåòîäàìè, íå ñâÿçàííûìè ñ íåïîñðåäñòâåííûì àíàëèçîì
èñõîäíîãî è ìàøèííîãî êîäà,

à ïðèâëåêàÿ ýëåìåíòû ñòàòèñòèêè è ïðîãíîçèðîâàíèÿ.
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Ìåòîäû èññëåäîâàíèÿ

Òðè ïðîãðàììû:

1 Çàíèìàþùàÿ ïàìÿòü

2 Äîëãèå âû÷èñëåíèÿ

3 Ïðîãðàììà-àðõèâàòîð
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Ìåòîäû èññëåäîâàíèÿ

Èñïîëüçóåìûå òåõíîëîãèè

Ìàòåìàòè÷åñêèé ïàêåò
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Ïðîâåðêà ýêâèâàëåíòíîñòè

ôèçè÷åñêàÿ
ìàøèíà

?∼
âèðòóàëüíîå
îêðóæåíèå
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Ïðîâåðêà ýêâèâàëåíòíîñòè
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Ïðîâåðêà ýêâèâàëåíòíîñòè

Ïðîâåðêà íîðìàëüíîñòè

Êðèòåðèé Øàïèðî-Óèëêà:

W (X n) =

(
n∑

i=1
aiX(i)

)2

n∑
i=1

(Xi − X̄ )2
,

Ïðîâåðêà ðàâåíñòâà ñðåäíèõ

Êðèòåðèé Àñïèíà-Óýë÷à:

T (X n1
1 ,X n2

2 ) =
X̄1 − X̄2√
S2
1

n1
+

S2
2

n2

,
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Ýêñïåðèìåíò

Óñòàíàâëèâàåìûå ïàðàìåòðû:

Ðàçìåð îïåðàòèâíîé ïàìÿòè (ram)

Ðàçìåð ðàçäåëà ïîäêà÷êè (swap)

×èñëî ïðîöåññîðîâ (cpu)

Ñðåäíÿÿ çàãðóæåííîñòü ÖÏ (load)

×àñòîòà ïðîöåññîðà (freq)

Èçìåðÿâøèåñÿ ïàðàìåòðû:

Âðåìÿ ðàáîòû ïðîãðàììû
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Ïðèìåð äàííûõ
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Êðèâîëèíåéíàÿ ðåãðåññèÿ

Ïàðàìåòðû ïðåîáðàçîâàíû â íåëèíåéíûå ôóíêöèè g1, . . . , gn.
Íàïðèìåð:

g1 ≡ x1 = freq; g4 = load · ram;

g2 ≡ x2 = swap; g5 = load
cpu ;

g3 = eram; g6 = ram
ram+swap .

Ìîäåëü çàâèñèìîñòè:

t = w0 +
m∑
i=1

w1igi +
m∑
i=1

w2ig
2
i + νi
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Ïðèìåð ïðîñòîé ìîäåëè

t = 84.901− 16.157ram + 0.459swap− 9.023cpu + 1.752ram · cpu.
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Äðóãàÿ ìîäåëü

t = 104.5− 33.83ram − 6.801swap + 7.415ram2 + 0.63swap2−

− 0.322eram + 67.93
1

ram + swap
− 52.69

ram

ram + swap
− 0.474cpu
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Íàèëó÷øèå ìîäåëè

Óðàâíåíèå ðåãðåññèè R2
adj

Ïàìÿòü t = 104.5 − 33.83ram − 6.801swap +
+ 7.415ram2 + 0.63swap2 − 0.322eram +
+ 67.93 1

ram+swap − 52.69 ram
ram+swap − 0.474cpu

0.9634

ÖÏ t = 21.69 − 4.22ram − 16.1freq + 10.44load −
− 3.08cpu−1.415load2−1.373 cpu

load +5.386cpu ·
· load

0.9319

tar t = 37.63 − 3.76swap − 0.33eram + 36.13 ·
· ram
ram+swap − 6.931load · ram

0.9421
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Ñðàâíåíèå ìîäåëåé

Êîýôôèöèåíò äåòåðìèíàöèè

R2
adj =

(
1−

∑n
i=1(ti − t̂i )

2∑n
i=1(ti − t̄)2

)
(n − 1)

(n − k)

Ïðîáëåìû è èõ ðåøåíèÿ

Ïåðåîáó÷åíèå � îãðàíè÷åíèå ñòåïåíè ïîëèíîìà

Ìóëüòèêîëëèíåàðíîñòü � ìåòîä øàãîâîé ðåãðåññèè

Äîñòîâåðíîñòü � ýêñïåðèìåíò ïî ýêñòðàïîëÿöèè
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Ýêñòðàïîëÿöèÿ

t̂1 = 8.775 ∈ [8.092, 8.805]
t̂2 = 9.31 ∈ [8.994, 9.647]
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Èòîãè

Âûâîäû

1 Äîêàçàíà íåëèíåéíîñòü, ïîñòðîåíà ìîäåëü

2 Ïîêàçàíà íåóíèâåðñàëüíîñòü � ìîäåëè ðàçëè÷íûå äëÿ
êàæäîé èç òèïîâ ïðîãðàìì

3 Ïðîâåðåíû ðàñ÷åòíûå çíà÷åíèÿ â òî÷êàõ âíå âûáîðêè

Äàëüíåéøåå ðàçâèòèå

1 Íàõîæäåíèå îáëàñòè äîïóñòèìîé ýêñòðàïîëÿöèè
2 Àâòîìàòèçàöèÿ ïðîöåññà:

ïîñòðîèòü íåëèíåéíûõ ôóíêöèé
íàñòðîèòü ìîäåëü
èçáåæàòü ïåðåîáó÷åíèÿ
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