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challenges

. D | | caching
+ Mmodularized and distributed web applications « @~
Who manages the distribution components? Sigt=lglale

+ application logic vs. hosting logic 60 = &
how much does the app need to know? Slecligle ) A

scaling considerations

when to implement scaling?

GVGHJ[S 6—

+ performance prediction

how much of what components are / would be needed? rephcahon



There Is a lot of relevant research for each component

+ but, we propose to combine those
complementary components to a
poredictaple, composed system
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web scaling frameworks
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web scaling frameworks
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porototype

component clusters




porototype

orocessing sub-system

N



porototype

read sub-system

7 o\ 7\



Caching everything is impossible

+ but, for most applications it isn't...




Drototype

DOSt-processing

+ WOrker and app are on the same nost .
connect web scaling framework and web application framework //\ \\

[ g 7\




porototype

pOSt-processing example

+ app. create blog post dependencies

SYyNchronous: /iINaex
asynchronous. /siteman
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evaluation

+ mathematical moael
component delays and sub-systems




evaluation

+ mathematical moael: analytical prediction
normal version aoes Not consiaer cor

all components on same host

WOrst case pest case 44% fewer machines

1000 ' ' ' ' ' 3000 ' ' ' ' ' 160
c =100 NOIrMal  m— c =100 NOrMal  m— CPR=0.7 d, g = 0.0001 My —
900 4 u=10 scaled u=0 scaled dp, min = 0.00 dg = 0.001 Mg e
s =100 better 2500 | S =25 better i 140 1 dy gain = 0.01 dpg = 0.001 Mpeg N === -
800 4 d; =1.000 worse d, = 1.000 worse s =50 dg = 0.001 MRegs "
. d. =0.010 — d. =0.010 120 - dg =0.001 ds = 0.001 !
& 700 {ds=0.001 ! o ds = 0.001 = ¢ = 6000 d, =0.5
i) d; = 0.050 C 2000 4 df=0.050 . = 100 - Cnmax=8000 d, =0.5
2 600 - . o §
@] (@) =
S S S 80
S 500 - - S 1500 - ! g
2 400 - - = s 60
S S 1000 - ! =
S 300 1 ] g 40
o o
200 H~ -
O I I I I I
#
0 = T T T T T T T 0 + T T T T T T T T T 0 200k 400k 600k 800k 1M
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1

Maximum Request Flow per Second (RFPS,,,,)
Cache / Processing Ratio (CPR) Cache / Processing Ratio (CPR)




evaluation

+ empirical data collection

normal version vs. scaled version - single machine scope

CPR =(1.0,0.5, 0.0

|

+ 81 parameter tuples da = (0.0, 0.5, 1.0)
cor da, s, U s = (25,50,100)
u=(0,5"10)

+ expected the cpr to e highly influentia

Vs expected to be better for tuples where CPR = 1.0
Vn expected to be better for tuples where CPR = (0.5, 0.0)

+ hypothesis: In 33% Vs performs better than Vi

accepted with a result of 37%

Frequency

45

40 -

35 ~

30 -

25 -

20 -

15 -

10 A

97.6% prediction 1it

(Predicted - Measured) RPS

RMSE = 232

-400 -200 0 200 400 600
A Requests per Second (RPSp-RPS))
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A novel class of frameworks tor scalaple
WED services IN cloud environments
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