Q17

hroug

PRIMIENA RACUNA REDOVA
CEKANJA POMOCU ERLANG
DISTRIBUCIJA ZA WEB APLIKACIJE

Dubravko Miljkovié¢
Hrvatska elektroprivreda
Zagreb, Vukovarska 37



QD17

hroug

uvobD

Ograniceni broj usluznih kanala
(ponekad samo jedan)

Kako procijeniti dopusteno
opterecenje

Kako odrediti potreban broj usluznih
kanala

Kako odrediti potrebnu brzinu usluge
usluznih kanala
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uvobD

Ponekad odredena aktivhost moze se

na jednom serveru odvijati samo za

jednog korisnika

Rjesenje

B Povecati broj servera (npr. Reports
engine, cluster node itd.)

B Skratiti vrijeme aktivnosti (promjena
metode, koda itd.)
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AGNER KRARUP ERLANG

0 Danski matematicar, statisticar
i inzenjer (1878 - 1929)
[0 Teorija redova Cekanja

[0 Racunao udio korisnika koji
moraju Cekati na uspostavu
poziva van sela bududi da su
sve linije zauzete

0 Vjerojatnost neuspjesnog
poziva je prihvacena od

British Post Office kao osnova
za proracun kapaciteta
telefonskih postrojenja

19. listopad 2012. HROUG 2012 4
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TELEKOMUNIKACIIJE
0 Velika primjena u 0.40—

telekomunikacijama 035

B Telefonske centrale ,..22:

B Call centri ;10_20_
0 Dolazak telefonskih | o015

poziva slijedi 0.10¢

0.05f
0.00

Poissonovu razdiobu
[0 Vrijedi i za korisnike
web aplikacija

19. listopad 2012. HROUG 2012 5
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REDOVI CEKANJA
0 Sustav posluzuje dolazne zahtjeve
[0 Sustav je konacnih mogucnosti
[0 Postoji red cekanja dok se ne oslobodi usluzni kanal
1. usluzni
kanal
2. usluzni
“ , kanal
Dolasci Cekanje na Odlasci
uslugu
K. usluzni
kanal
19. listopad 2012. HROUG 2012 6
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O Kontinuirana distribucija, ima
pozitivhe vrijednosti za sve realne
brojeve vece od nule

[0 Definirana sa dva parametra

B shapek

B rate A

Posebni slucaj Gamma distribucije

Dogadaji koji se javljaju neovisno
s nekom prosjecnom frekvencijom
modelirani su kao Poissonov
proces

0 Vremena Cekanja izmedu k pojava
dogadaja su distribuirana u skladu
s Erlang distribucijom

O O

}Lk 1 —AX

f(x;k,A)=

(k—l)!

0.3

025 4

0.2 4

0.1 4

005 4

——FEtlang(2,3)
—FErlang(1 ,4)
m——Frlang(3,1)
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ERLANG DISTRIBUCIJA

[0 Agner Krarup Erlang puno se bavio modeliranje
komunikacijskog prometa

[0 Postoje jos dvije Erlang distribucije koje se
koriste za modeliranje prometa: Erlang B i
Erlang C

[0 Odustaje se od neopsluzenih zahtjeva za
uslugom, "target service” (Erlang B formula)

0 Neopsluzeni zahtjevi za uslugom ulaze u red
cekanja sve dok se ne opsluze (Erlang C

formula)

19. listopad 2012. HROUG 2012 8
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WEB APLIKACIJE

Koriste ogranicene racunarske resurse
B Forms sesije

B Reports serveri

B Host komande

B Komunikacija s File server-om

B Komunikacija s Print server-om

Printeri
B Print job-ovi i red Cekanja
Terminal server

B Aplikacije koje dopustaju pokretanje samo jedne
instance

B Licence

19. listopad 2012. HROUG 2012 9
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SYSTEM STRESS TESTING

Testiranje performansi sustava pod

opterec¢enjem

TestlranJe je fokusirano na robusnost
aplikacije, raspolozivost i pouzdanost pod
ekstremnim uvjetima

Pronala2| odgovore na pitanja:

Koje vrijeme odziva Ce postizati korisnici?
Kako dugo sustav moze izdrzati povecanu
aktivnost korisnika?

Kako Cesto Ce se korisnici susretati s pogreskama
na sustavu i trebati se rekonektirati?

MozZe li se sustav vratiti sam u normalno stanje
nakon stress testa s abnormalnim opterecenjem?

19. listopad 2012. HROUG 2012 10



PERFORMANCE/LOAD/ D17

STRESS TESTER

[0 Load test pod izuzetnim

opterecenjem - stress test Stress Testing Technique
0 Uredaj (kombinacija hardware ——

. . . . 1. Identify Objectives

| software) koje simulira

OpterecenJe SUStava 2. |dentify Key Scenarios
[0 Koristi se za odredivanije

stabilnosti sustava pod 3. Identify Workload

opterecenjem

= = = = 4. Identify Metrics —

[0 Simulira simultani dolazak

kOFISﬂIka Sa OdVOJenlh PC 5. Create Test Cases

strojeva (razlicite IP adrese) iterate
OO0 Vrlo dobre procjene, ali o Simulate foad

| Skupl uredaji 7. Analyze Results -

B Alternativa je skupi najam

19. listopad 2012. HROUG 2012 11



QD17

hroug

ERLANG

Bezdimenziona jedinica koja se koristi u
telefoniji kao statisticki pokazatelj
telekomunikacijskog prometa

Definira se kao iskoristenost kanala u
vremenu

"Erlang" je koristen u skandinavskim
zemljama i oznacava jedinicu telefonskog
prometa

Medunarodno priznanje slijedilo je nakon
kraja drugog svjetskog rata

19. listopad 2012. HROUG 2012 12
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ERLANG

Primjer:
B 30 poziva po satu
B Prosjecno trajanje poziva 5 min

Minuta prometa u satu = Broj poziva x Trajanje
Minuta prometa u satu = 30 x 5

Minuta prometa u satu = 150

Sati prometa u satu = 150 / 60

Sati prometa u satu = 2.5 Erlanga

19. listopad 2012. HROUG 2012 13
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ERLANG

[0 Koliko je elemenata potrebno za pruzanje usluge bez
predimenzioniranja

[0 Potrebno definirati ciljne vrijednosti:
B GoS - Grade of Service
B QoS - Quality of Service
[0 Parametri
B \jerojatnost blokiranja usluge
0 p=0.05 prihvatljivo
O p=0.01 dobro
B Vrijeme Cekanja na uslugu (npr. 80% zahtjeva ispod 105s)
[0 Vrijednosti potrebno je definirati za Busy Hour
B Glavni prometni sat (sat s najve¢im prometom, peak hour)
B Najveci broj zahtjeva za uslugom (worst case analysis)
B BHT (Busy Hour Traffic)

19. listopad 2012. HROUG 2012 14
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SUSTAV
. >
~ AOSI
POSLUZIVANJA
\Va
Poopceni model sustava posluzivanja s gubicima
A pri cemu je
pl pg - vjerojatnost da ¢e zahtjev biti odbijen
pB(Ap,m)z mmAi (vjerojatnost da su svi posluzitelji zauzeti)
Z_p m - broj posluzitelja
iz I A - promet (Erlang-a)
15

19. listopad 2012. HROUG 2012



ERLANG C

Posluzivanje (T,)

/A — intenzitet dolazaka

(prosjecan broj korisnika koji
.Kcrisnikposluien prlstlzu u JedInICI Vremena

A—

g

k — broj mjesta u redu

* Zahtjev odbijen

A -intenzitet dolazaka
zahtjeva

pri cemu je

vjerojatnost da Ce zahtjev
0 (A m): Ay Pes b|Jt| ocJIbljen J
— A\t Al (vjerojatnost da su svi
)Z = posluzitelji zauzeti)
' m - broj posluZitelja

A - promet (Erlang-a)

19. listopad 2012. HROUG 2012 16
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ERLANG KALKULATORI

[1 Besplatni WEB kalkulatori

B Jednostavni za koristenje
B Zadovoljavaju vecinu potreba

B Ne zahtijevaju detaljno poznavanje teorije, samo
operativno

[0 specifikacija prometa u Erlang jedinicama kod nekih
kalkulatora)

B Erlang B
B Extended Erlang B
B Erlang C

[0 Programi
B Erlang CC Modeler Lite — besplatan
B Erlang CC Modeler Pro

19. listopad 2012. HROUG 2012 17
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ERLANG B

% Erlang B Calculator

BHT (Erl.) Blocking Lines
O Unknown O Unknown (® Unknown

0.010

WEB Erlang B kalkulator

B Busy Hour Traffic (Promet glavnog sata)

B Vjerojatnost blokiranje prometa ovisno o
opterecenju

B Broj usluznih agenata za prihvatljivu
vjerojatnosti blokiranja

19. listopad 2012. HROUG 2012 18
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EXTENDED ERLANG B

% Extended Erlang B Calculator

Recall factor (retries)
50% of blocked calls immediately retry jis

BHT (Erl.) Blocking Lines
O Unknown O Unknown ® Unknown

0.010

WEB Extended Erlang B kalkulator

B Dodatna mogucnost specificiranja Recall Factor-a

B Korisnici koji nakon neuspjeha odmah pokusavaju
ponovo (immediate retry attempt)

B Aplikacija sa ugradenom petljom za retry

19. listopad 2012. HROUG 2012 19
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ERLANG C

Erlang-C Calculator
Data
Arrivals per | minute
Service time minutes ¥
[] Number of agents (integer required)
[] Average waiting time seconds
L] Service level 0% waits less than |20 00 seconds v
[ compute the missing values

[0 WEB Erlang C kalkulator
B Treba specificirati barem tri parametra

B Pri tome specificirati barem dva od prva tri polja
unosa

19. listopad 2012. HROUG 2012 20



Za detaljniju analizu
postoje posebni programi
Graficki prikaz

Ocekivani boravak u redu
cekanja

Prosjecno cekanje ovisno
o broju usluznih agenata

QD17
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ERLANG CC MODELER LITE

Here's how it works !

- a-Mielet Lite _-_-_n%‘ L
0 Calculate e Wl
The number of agents you need. s
What the average speed to answer will be. e [0 B | @
I Cadidale

€ mModel \ l

= How many extra calls could be handled
with a certain number of agents,

- The effect of reducing talk times or
wrapdp time.

= The productivity of your staff.

e
0

D Humbset of Agets / Opeistase 34

|| preotoge P Tonee [ 310 [2 0ees
| ]tmes TeraCalDusnton 24D2re: (4] AdioCale

&, |

Wi T |3
Service Lavel
| € Ariee Dol [18 st
@ (B |5 |percent anoweted wittin | 40 |3 cocordr

Cabculatieg Agents Aequeed

0 Show Tk T e &
- How many calls will be gueued. Gusue Staivics
- The longest time that a caller will wait. :“':':’“:’“‘ ek :‘3" e — Gilopomiiei
£ St o Cals o fxx Tree i Queuss. 2D 2ces
- The number of incoming lines you need. neiy il
(B Z
Tore In uses | o Auto Calculate
oD | - e | vary any of the parameters and instantly
= ST o see the effect on othars,
" .rl e Forecast
] | = | See the impact of variations or growth in
5" ! call volumes on:
E e | = The number of agents needed.
! e | = The average speed to answer
o e Beniling B B iy e i T
- R B RASECR B OB OBGRCR

ime In Qrvece A Leasl (secs)

Dl vt genks .'tfaiwi.n}ﬁ'w_n-daé CallVokete va Ageri
a5 M - 8

Average Delay Versus Number of Agents

Delyy {secs)
& B ¥

s B

& |- ]

Empact of Call Yolumrs 40 Agents Needed

19. listopad 2012.

HROUG 2012
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VARIJACIJE PROMETA

[0 Promet nije konstantan
0 Varira tijekom dana i noci

[0 Analiza moguca uz pomoc naprednijeg Erlang
software-a (Erlang CC Modeler Pro)

22
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ERLANG CC MODELER PRO

Here's how it works !

o Multiple Projects

s Do St Ous Took Ligend ikl

FE@IT T

- v - Each with one or more days. Sample Pesject 1, Nondey 1o Thunday Serwca Ceal 53 RACH v Setsy Latane BA i
] e et 1 [ [y e T
D U kIJ U C U_] e d n eV n e © service Levels e e
Define your sarvice |evel goals for each v EC T L
== == t project or forecast, .
s dgeren ALt 37 Tots Lol o e 008
varijacije prometa |emner——— e

- Impart your data from ather
applicaticns or reports.

O Broj potrebnih ey

. O pgents Reauired
a g e n a ta tIJ e ko m cr;uired throughout the day.
dana

Caly by Teve ol Dy

e e B oy © multiple shifts

E@SE S \— Plan your shifts to optimize your
caverage thoughout the day.
cc-Modeler shows you how effident
your shift schedule is.

T 2mee e

s | €Y Breaks & Planned Activities
- m—

@ 12w T Define meal breaks and off-phone
activities for ona or more agants on
gach shift.

actaa]
Tudi |

ity sy
Mumlimisng 1 WaDwrdng 6 AvessDely 17in Radsng Dy 7

Startiag B 3hen Colos

T

ey Dvee ot By et T
Sy Dmpbed

k- [ At Tatsh Comiae Bt

Actued Ageris by Tewe ol Duy
.\ a Coverage Gaps
T cc-Modeler shows you the actuzl versus

™ required agents at each time through-
aut the day, All color coded for instant
visibility of weaknesses in your shift
coverage.

= el
B o Uit (B i 71
=
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KADA KORISTITI ERLANG B, e

A KADA ERLANG C

ERLANG B

B Usluga je blokirana, ali korisnik ne ulazi
u red cekanja

ERLANG C

B Usluga je blokirana, korisnik ulazi u red
cekanja dok se ne oslobodi usluzni kanal
(agent)

19. listopad 2012. HROUG 2012 24



DIMENZIONIRANJIJE IAS

SERVERA - FORMS SESIIJE

QD17

hroug

0 Ukupan broj uspostava Forms sesija (Busy Hour)
0 Prosjecno trajanje Forms sesije
0 Najvedi istovremeni broj korisnika Forms sesija
O Dopustena vjerojatnost blokiranja kod uspostave
sesije
D Erlang B % Erlang B Calculator
Odredivanje ukupnog broja uspostava glnfnrc.ll-]\.-n c?ﬁﬁt?i.-n e
sesija tijekom Bussy hour-a 99.350 || | ooos ||| 120
= — -RESUItS Hel
BHT - produkt broja uspostava sesija Lo
i prosjeCnog trajanja sesije X Erlang B Calculator
BHT (Erl.) Blocking Lines
i ] i i i i i O Unknown & Unknown O Unknown
Odredivanje VJerOJ_a_ltnostl blokl_ranJa rooms || T—oos |l | o
kod uspostave sesije za zadani promet
19. listopad 2012. HROUG 2012 25
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REPORTS SERVERI

In-process reports server
B Na starim iAS-ima 1.0.2 Forms 6

in-process reports server moze opsluzivat
istovremeno samo jedan job

(ekvivalent jedne reports engine)

Stand alone reports server
B Kako odrediti broj reports engine-a
B Premalo engines uzrokuje formiranje repova

B Previse engines nepotrebno zauzima memoriju
instance iAS-a (smanjuje broj mogucih Forms
sesija)

19. listopad 2012. HROUG 2012 26
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Procjena vremena
trajanja report-a  |[iTiE il

escription

Company Name

Command Line:

Process | PID]_cPulD
’ Bl iwebB0 EXE 11656 Tracle Forms Run...
B fwebE0 EXE 8776 Oracle Forms Aun.
u Z O I I I O C a S ) fwebB0.EXE 10568 Oracle Forms Aun.
) fwebB0 EXE 8456 Oracle Forms Aun.
B fwe B0 EXE 2708 Oracle Forms Aun.
B} fweb0 EXE 3824 Oracle Forms Rur...
iwebB0.EXE 8092 Oracle Forms Aun.
I I l a n a e r- a R iwrebB0. EXE 12168 Dracle Forms Run
) fwebB0 EXE 8952 Oracle Forms Aun.
B} fwebB0. EXE 3892 Oracle Forms Aun.
- B fweb0 EXE 10312 Oracle Forms Rur...
iwebB0.EXE 7256 Oracle Forms Aun.
Svsinternals e o e
B} fwebB0 EXE 11864 Oracle Forms Aun.
B} fwebB0. EXE 3072 Oracle Forms Aun.
B fweb0 EXE 1764 Oracle Forms Rur...
- ) fwebB0LEXE 11756 Oracle Forms Aun.
) fwebB0. EXE 6352 Oracle Forms Aun.
a Z n I O a a a Z a B} fwebB0 EXE 5152 Oracle Forms Aun.
B fwebB0 EXE 1112 Oracle Forms Aur...
B fweb0 EXE 3192 Oracle Forms Rur...
) fwebB0LEXE 3060 Oracle Forms Aun.
) fwebB0. EXE 10812 Oracle Forms Aun.
r a n a u a O r B} fwebB0. EXE 10524 Oracle Forms Aun.
=7 java.ere 5692
2208 Fieports Server
279 Feports Aun
Tl rovmtsB0. exe 2260 Repoits Server
E Bl rwvmts6i exe 2272 Reparts Server
2} AWRUNE0.EXE 8560 Reports Aun
Ru/RUNED.ERE 844 Fieports Run
2l rwmisEl.exe 2204 Fieports Server
A/FILNGD.EXE 8520 Reports Aun
gl omntsB0. exe 2236 Fleports Server
B EalrwmtsE0.exe 2308 Reports Server
Ru/RLNED.ERE 2808 Fieports Run
rmtsEl. exe 2320 Fieports Server
2} W/ RUNGD.EXE 9852 Feports Aun
2] AWRLINGO.EXE 3808 Feports Aun
2] FWRUNEO.EXE 10528 Feports Run
= 5 rwmts60. exe 2332 Fieports Server
Aw/RILINGD.EXE 7552 Feports Aun
o} A/ RUNGD.EXE 056 Feports Aun
] FWRLINGO.EXE 8228 Feports Aun
§3] RWRUNEO.EXE 7360 Fieports Run
Aw/FLNGD.EXE 10896 Fieports Aun
EF) i<l exe 2360 Feports Server
rmtsEl. exe 2372 Feports Server
5} AW RUNGD.EXE 12116 Feports Aun
§3] RWRLUNE0.EXE 380 Fieports Run
Aw/FILINGD.EXE 3800 Fieports Aun
Aw/FILNGD.ERE 8132 Reports Aun
o] AWRLINGO.EXE 10016 Reports Aun
B svehost exe 2700 Host Pracess for
T avrhnst pee 2717 Hnst Proress far

4|

Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracls Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracls Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracls Corporation
Oracls Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracls Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracls Corporation

Oracle Cop
Oracle Corporation
Oracle Cop
Oracle Corp
Oracle Corporation
Oracle Corporation
Oracle Cop
Oracle Corporation
Oracle Corp
Oracle Cop
Oracle Corporation
Oracle Cop
Oracle Corporation
Oracls Corporation
Oracle Corporation
Oracle Cop
Oracle Corporation
Oracle Corporation
Oracls Corporation
Oracle Corporation
Oracle Corporation
Oracle Cop
Oracle Corp
Oracls Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Oracle Corporation
Microseft Corporation
Micmenft Comaratinn

ifwebE0 server webfile=HTTP-0,0,,10.13.5.61
ifwebBl server weblile=HTTP-0.0,10.10.5.71
ifwebB0 server webfle=HTTP-0.0.10.15.5.73
ifwebB0 server webfile=HTTP-0.0..10.18.130.107
102136161
.10.2136.119
10.10.135.140
10.2138.161
.0..10.2138.90
1010133113
..1017.6.22
1016512
1013518
.0..1010.6.152
ifwehB0 server webfle=HTTP-0.0.10.2136.132
ifwebE0 server webfile=HTTP-0,0,.10.16.512
. 10165 49
1010134165
10.20.5.206
101657
102065177
. 1055557
= .0.10,55.5.9
ifwebB0 server webfile=HTTP-0.0.10.17.128.108

DiWORACLE! )

D:\DRACLE\Suites\Apachsidkibinbiava, ek org.apacheiserv.JS e
D:\DRACLEAGOESEINrwmtsEl ene
B ora_w20_3ing cisemieparts cisemieports oMABGzefvodDBka
D:\DRACLEABOBNEIN wwmtsEl.exe

D:\DRACLEABOESBINrwmts6l.exe

G0 ara_rw20_ 3tng GkRep GkRep YACKoHRATRRGAN Y/

rwrunBl ora_w20_3tng GkFep GlRep 1Tu/vkG
D:\DRACLEABOBNEIN\wmtsEl.exe

Bl ora_w20_3tng lpdv lpdv 07A0FMnp/DW Gl +2T alhlCawd3ngwel Tn
D:\DRACLEABOBSBINrwmtsBl. ene

DI\DRACLEAS0ESEINrwmtsel e

B ora_w20_3tng obenrep oheniep ohARGzoh+odDBla
D:\DRACLEABOBNBIN\wmtsEl.exe

Bl ora_w20_3tng placarep placarep qRSELIL7QTHXI

PRGN ora_rw2N_3th placaren placaren s3c2fl EY 253MYMEKZH

nurnE0 ara_w20_3ing placarep placarep yHWFdPQISHET 4t
D:\DRACLEAAOBNEINwmtsEl.exe

Bl ora_w20_3ng plprep plprep 20 TYDD RS

Bl era_w20_3tng plprep plprep sBi371sALBInnwdeM ivpllzf

rrunBl ora_rw20_3tng plprep plprep +s5lwizb220wz3e9Gw

B ora_ w20 3ng plprep plorep UjsShw/MAZyZwisL

rwrunB0 ora_w20_3tng plprep plprep WinllpaTkaSaz
D:\DRACLEABOENEIN\wmtsEl.exe

D:\DRACLEABOBSEINwwwmtsEl.exe

rnunBl ara_rw20_3tng AepBl_SZGE0TIAS03 Flepbl_SZGO11AS03 lnZevn
B0 ora_w20_3ng Reptl_SZG011AS03 Repsl_SZG011A503 imRDESz+DivalvivaZ<HAM
Bl ora_w20_3tng AepSl_SZG011A503 Flepbl_SZGOTIAS03 oBEjsiat
B ora_w20_3ng AepBl_SZ2G0114503 Alepbl_SZG0T1AS03 ikieNrTSn
Bl ora_w20_3tng Aepbll_SZG011A503 Aepbl_SZGOT1AS03 BxloypdsDm1 25wkD il T 2mindavhGiG
C\Windowshspstem32hsvehost exe & NetwarkServiceNetworkR estricted
M8windrust sustem3 M awchnst axe & rensue

hconf |

19. listopad 2012. HROUG 2012
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DIMENZIONIRANJIE e

REPORTS SERVERA

Primjer 1

B 1000 reporta po satu

B vrijeme izvodenja reporta 10s
B 1 reports engine

Erlang-C Calculator
Data
Arrivals 1000 per |hour |+
Service time 10 seconds ¥
Number of agents |1 (integer required)
[ Average waiting time | infinity seconds ¥
L] Service level 0.00 %4 waits less than |infinity seconds %
compute the missing values ]

19. listopad 2012. HROUG 2012 28
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DIMENZIONIRANIE hroug
REPORTS SERVERA
Primjer 2
B 1000 reporta po satu
B vrijeme izvodenja reporta 10s
B 3 reports engine
Erlang-C Calculator
Data
Arrivals 1000 per hour |v
Service time 10 seconds ¥
Number of agents 3 (integer required)
[] Average waiting time | 38.85 seconds
[] Service level 2275 U waits less than |=.00 seconds
compute the missing values |
HROUG 2012 29
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DIMENZIONIRANIE hroug
REPORTS SERVERA
Primjer 3
B 1000 reporta po satu
B vrijeme izvodenja reporta 10s
B / reports engine
Erlang-C Calculator
Data
Arrivals 1000 per hour %
Service time 10 seconds
Number of agents 7] (integer required)
(] Average waiting time |0.06 seconds ¥
L] Service level 99 63 U waits less than |5.00 seconds ¥
[ compute the missing values |
19. listopad 2012. HROUG 2012 30
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REPORTS SERVERA

Primjer 4

B 1000 reporta po satu

B vrijeme izvodenja reporta 10s

B Service level: 98% cCeka manje od 5s
B Potrebno 6 agenata (reports engines)

Erlang-C Calculator
Data
Arrrvals 1000 per hour ¥
Service time 10 seconds |
(] Number of agents |6 (integer required)
[] Average waiting time |0.23 seconds ¥
Service level 98 U4 waits less than |5.00 seconds %
[ compute the missing values

19. listopad 2012. HROUG 2012 31
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HOST COMMAND

[0 Istovremeno pokretanje instanci programa
pomocu HOST komande

Drugo pokretanje ne uspijeva
Run-as (?), Sysinternals utilities

Ponekad pomaze RENAME trik

B 1stinstance -> run original App.exe
B 2nd instance -> run coppied App_1stCopy.exe
B 3rd instance -> run 2nd coppied App_2ndCopy.exe

L
L

[l
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O

O
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Ponekad nije moguce istovremeno pokrenuti vise istih

HOST komandi na istom serveru

B Najvedi broj korisnika aplikacije na nodu uz prihvatljivo

blokiranje zahtjeva

B Preostaje nam smanjivanje vremena koje zauzima doti¢na

HOST komanda

Npr. 100 zahtjeva po satu, trajanje zahtjeva 5 sekundi
B Vjerojatnost blokiranja uz 1 usluzni kanal cak 12% (u

praksi previse!)

B Rjesenje: skratiti vrijeme komande ili rasprsiti korisnike po

nodovima NLB clustera

% Erlang B Calculator

BHT (Erl.)
O Unknown

Blocking

* Unknown

Lines

) Unknown

| 0.138 | 0.121 1
19. listopad 2012. HROUG 2012 33



FILE SERVER

Jedan korisnik s istog iAS-a moze pristupiti na file server
Ne mogu dva korisnika istovremeno s istog iAS-a

Moze i vise njih, ali ne sa istog iAS-a (NLB)

Programi za PDF pretrazivanje instalirani na File Serveru
mogu dodati problematiku HOST komande

Npr. Dopustena vjerojatnost blokiranja p=0.05

011 0

m BHT 0.05

QD17
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m Ekvivalentno 200 zahtjeva u trajanju 0.9 s ili

100 zahtjeva od 1.8 s

BHT (Erl)
& Unknown

% Erlang B Calculator

Blocking

) Unknown

Lines

) Unknown

| 0.050 | 0.050 1
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PRINT SERVER

[0 Jedan korisnik sa istog iAS-a moze pristupiti na
print server

[0 Ne mogu dva korisnika istovremeno s istog
IAS-a

[0 Moze i vise njih, ali ne sa istog iAS-a (NLB)

[0 Koliko dugo smije trajati komunikacija s Print

Serverom za dati promet i prihvatljivu

vjerojatnost blokiranja zahtjeva za
komunikacijom

[0 Erlang B
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PRINTANJE

Ispis na jedan il

vise (linijski?)

Stampaca

Formiranje redova

cekanja

B Koliko stampaca
trebamo

B Koliko ¢cekamo u
redu za ispis
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PRINTANJE

[0 Broj print job-ova po satu (busy hour)

[0 Prosjecno trajanje print job-a

[0 Broj raspolozivih printera

0 Erlang C (postojanje reda cekanja - queue)

Erlang-C Calculator
Data
Arrivals 10 per |hour %
Service time 8 minutes |v
Number of agents |2 (integer required)
[ Average waiting time | 334.00 seconds ¥
[] Service level 76.82 05 waits less than | 10.00 minutes
compute the missing values
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NLB CLUSTER

O Vise kanala usluge
mozemo postici i
formiranjem NLB clustera
Kad iscrpimo mogucnost
smanjivanja vremena
usluge po kanalu
mozemo dodati novi
kanal dodavanjem novog
noda u NLB cluster

QD17

hroug

5

NL8 Cluster
Hid

w1
R
-
==
Hode 2

M5ES Clugter
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TERMINAL SERVER
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0 Pokusaj istovremenog
pokretanje instance
programa koji za to nije
predviden

O Odredivanje mogucnosti
kolizije

O Uporaba clustera s vise

=
ES

nodova

0 Erlang B

Npr.

Dopustena vjerojatnost blokiranja 0.05
BHT 0.05

Ekvivalentno 5 zahtjeva u trajanju
36s

% Erlang B Calculator

BHT (Erl.) Blocking
& Unknown O Unknown
| 0.050 | 0.050

Lines
) Unknown

1
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TERMINAL SERVER

Uporaba terminal servera s ogranicenim brojem licenci
Prosjecno trajanje sesije

Broj licenci (concurrent)

Vjerojatnost blokiranja usluge (log-in)

Erlang B (nema reda Cekanja)

0000 O

O Primjenjivo i na neke druge klijent-server programske
pakete s ogranicenim brojem concurrent licenci
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ZAKLJUCAK

Omogucuje inicijalno dimenzioniranje
sustava koje se kasnije fino podesi

Primjena Erlang B i Erlang C kalkulatora

Procjena broja korisnika za prihvatljivo
vrijeme cekanja

Procjena vremena cekanja korisnika pod
opterecenjem

Procjena potrebnog broja usluznih kanala
Procjena vjerojatnosti blokiranja usluge
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HVALA!
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