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Cloud Computing Intro
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Cloud Service and
Deployment Models
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Cloud Distributed Computing
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Cloud Data Center
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Cloud Data Communication
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Virtualization
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Load Migration
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Lightweight Virtualization
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Network Virtualization
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Software-defined Everything
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Microservices and FaaS
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Cloud Native
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Cloud Storage
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Cloud Reliability & Availability
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Cloud Intelligent IT Operations
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Resource Usage Optimization
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Cloud Privacy & Security
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Data Center Energy Save
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Why + System View
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EEFCIEISE S (checkpoint), tBFR{RER
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 IERERKRERIRIAIRE (Checkpoint gives you
the ability to roll a VM back to the state in which it
existed at an earlier point in time)
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EIWWEER (Checkpoint)

OCheckpoint: BiEER& "FE" | DMa EREFHERFHE
SEIRX S
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B4 EEHE checkpoint? BE=BEERSE?
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ARENLFT"

- o e @ BUEIRE: BREEHT, RRERE
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@B Checkpoint

Overview

HDFS Snapshots are read-only point-in-time copies of the file system. Snapshots can be taken
on a subtree of the file system or the entire file system. Some common use cases of
snapshots are|data backup, protection against user errors and disaster recovery.
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Deep learning model training — Checkpoint()
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J. Young, A first order approximation to the optimum checkpoint interval, CACM, 1974
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Stop 1

—»  Starting »  Running —’1 Stopping
A
Deallocate
Deallocate 4 Start
Deallocating , ed
I Azure Virtual
Start N L, Power Off M h' P
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States

1. Stopped (Ef=L1k)
BEIRE: EF/RSEXN, B CPU, WE. IP HitEERRBIBIRE
iT&#ER: HBE-EEINIET/ZRGBZER

2. Deallocated (BEVHS EL/SHEH)
FZERS: BXY, BEREBWTAETRERIER
itERER: RIFSTER, (NFEX(OHEFHESRE (SURKAMRE, JRBINER)
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VM &ap[EEA

ZREFEASEESRVMBIISIERAE (management workload)
--- —HRS R R PN A= IR E AN R EMNROIRME

1RME BHIR(EESE |BiREEEE
I EHRECE 2.3 699
REFAFNFFAL 90 1576
RERAFLRATL 35 1535
ENEE 4.6 176

REFIAN T &5= 5.3 250

REFANN A Bl IR AR 4.8 56
REFHIREBER 7 101
FEHAL52pE 6 44

RN B ohBuERz 51 3156

V. Soundararajan and J. Anderson, “The Impact of Management
Operations on the Virtualized Datacenter”, ISCA 2010
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Andreas Schindler — IT Strategy and Architecture Services Leader CEEMEA
May 2009

Server Consolidation Services from IBM:

Optimizing your IT infrastructure for greater
savings, flexibility and resiliency

OPINION

Server Consolidation: Steps to IT and Business

Rationalization
OO0

By Christopher Burry, Avanade
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Virtual CPU (vCPU) Scheduling
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Work-Conserving vs. Non-work-conserving
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Preemptive vs. Non-Preemptive
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Xen Credit 1FEESs

Xen Credit is a virtual CPU scheduler

1 PAHE= cru EiEHBR
2 PIRXUEEEEFRRBZERABIR
3 PAidEERSREMESS P BEIR

Guest OS run on vCPUs DomO VM1 | - | VMn

Xen Hypervisor
(emulated HW interface)

Physical Hardware # % @ @ pCPU

EEEEEN vCPU

Every vCPU consumes credits when running: the
hypervisor implements a global accounting thread
to compute credits

https://wiki.xenproject.org/wiki/Credit Scheduler



https://wiki.xenproject.org/wiki/Credit_Scheduler

Xen Credit 1fEES:

Xen Credit EESR/IHTAERERA? HACE "B
+ " FER T TR ELE

54 vCPU #=EEASHIA  BRERNE KM@, A2

“IRAIENIII"
o BFlk credit B9 vCPU {L5&H FERIEEOE, M35 VM 58]
3]s BERKIEAF
o credit SFEEIEITMAL, KR % vCPU VM 1J3alBER AEENL
ILFREEEAECER SEZMAEE
o idle VM A2—EHFE LR, i& EX4 “vCPU MAAE"
EX VM geliaidfE=2IEZ CPU VM AT
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Xen Credit 1FEESs

Xen Credit has two key parameters

VM1 VM2 Name Weight Cap
VM1 512 0
@ pcru VM2 256 0
VMURS2EFVMIET  Legal weights range from 1 to 65535
CPURJIE] and the default value is 256

Weight: to grant a specific VM more CPU time than others.
Cap: specifies the maximum cap% of CPU a VM can use.

1. Credit 2 Proportional Share, SkEeEINESIRLLHIN=
2. Credit BAJLAZ WCSENWC, ElRTFCapfE (Cap/30, WC mode)
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Xen Credit =28

Cap XWARRENABRGE N

—=-Performance —©-Power -# Energy —5-Performance —©-Power -2 Energy
©
s 1.1
§ 1
E 0.9
£0.8
=07
0.6
0.5 .
0.25 0.5 0.75 1 0.25 0.5 0.75 1
vCPU capping vCPU capping
(a) Computation VM (b) Data serving VM
s P 1) EE 1)
itEREE ZE=ERE
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Xen Credit 1FEESs

Xen Credit maintains a queue of vCPU

iZ5

AT, 810D

£

Btz Ela— 1Ry vCPU

EERAT, BAFIHR vCPU {XKBR{LSCRHER
— Two vCPU priorities: OVER and UNDER fair share.
— OVER: 1% vCPU EfRIZEIIEAFNERI CPU FiR
— UNDER: 1% vCPU ESRIEHAEREE AT AT CPU FiR

—ANFFHBENHIVCPU, 7E O ZHi,
U (B7EEfM U ZfE (FIFO ERl): 43



Xen Credit 1FEESs

Xen Credit also defines time-slice (AR

OERFRASEREE L, FBRYE— 1 vCPURILAEPCPU _EiE THY
sahdE), BMEEHEEVvCPUFRFEIE GRIEN .

| —

fg—ﬁ\VCPU%EEHHgl‘E-.U:ILE' i \ -

E=EMNAEFIREET—

4 J

f -
TimeslicefalEid FIRERRI RG]

Jﬁ, ﬁEi&‘EﬁCPU/CacheTrashingJ . pCPU

JfiibiEes, tslicelOERILIER | Hiltslice230ms, BIVM2 —B
2, EREE10ms, 5ms, 1ms | HEEpCPU, BEDIKF30ms
E{TRHE

-

44



Xen Credit JfE=8

Xen Credit + Linux CPU Scaling Governor

ERFEN T —ZIITFEETE (power management) #
#l, BeFEREACPIEL, SRR EIEMNEEE

- Cap=100% - Cap=50%

. PCPU | Freq=2.4GHz . PCPU | Freq=1.2GHz

HE N

%ﬁ%ﬁ;" ] 50%fIcap FUERCPULRT,
— ¥, EfhA& OS INFERAT, (#

| pCPUIB{TESO%EETF!
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Xen Credit JfE=8

iﬁjng“:'fﬂ’ﬂ¥ 4NER vCPU 2K\ 30ms EEFHIANE, 5%
B N R RETCIERLY: Xjﬁ%ﬁ?l&ﬂ] P{Gjﬁ 4( EUE{ SEAAT) , i
=51 2 A

Xen Credlt Scheduler Current
"""""" —— vCPU

T Utilization Mismatch }

vCPURRATEAS  ItERITTRZEY

Demand Imbalance }
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vSMP 1FE
R IRS A IR RE

(Virtual Symmetric Multi-Processing)

Virtual SMP
vSMPASiF— A W ERS ML B EE

kN, VMware ESXi SSiF— NMRZHELE64/CPU

r
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vSMP 1B E
EIRS L RS RN KSR 1T ESINEEH

1. &R 1ERE: Ability to run resource-intensive
applications in virtual machines

2. Tazk1d1E: Automatic shifting of tasks among
available processors to balance workload

3. fli{tFIA: Scale computing environment and
increase utilization of existing resources
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vCPUO vCPU1 vCPU2 vCPU3 vCPUO vCPUO vCPU2 vCPU3

pCPUO

pCPU1

pCPU2

pCPU3

pCPUO

pCPU1
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vSMP FE
vSMP AEEELWNER A EEE

(a)
5

3-vCPU VM mmm

Normalized CPU consumption

Xen KVM VMware

1 Lo sz T | 5=
05 - I -
0

PXA 2R RRTEL

e FHGEL ':'// VM with a larger )

number of vCPUs

gain advantages in

getting more CPU
resources.

Y

AT REHENENRAEVMIESEIN

CPURYSRRFI Azt
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Computer System Memory Hierarchy
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