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YnpaBneHne MHPpacTpyKTypomn XpaHeHuUs
n 06paboTkM AaHHbIX




Coaep>kaHune nekumu

e KnwyeBble NMOHATUSA
e CTaHOapTbl ynpaB/eHuns
e TexHONoOrmu

* ADXUTEKTYpPbI




MHOIro YCTPOUCTB — MHOIO KOHTPOSIA




YnpaBneHne XxpaHeHneM AaHHbIX

e Buabl AesatenbHOCTU
— JOCTYNHOCTb
— EMKOCTb
- 2P PEeKTNBHOCTb
— be3zonacHoCTb

* MOHUTOPUHI — OCHOBA YMNpPaB/EHUS




[TfpoBepKa AOCTYMHOCTU

e [1OCTYNHOCTb

— [locsiraemMoCTb KOMMNOHEHTa A1 BbIMOJIHEHUS
XenaemMoum onepaumm

* MOHUTOPUHI KOMMOHEHTOB
— AnnapaTHbiX (nopT, anck, HBA)
— [1porpamMMHbIX (6a3a gaHHbIX, http cepsep)

 [lpocnywmnBaHmne npegynpexaeHum ot
YCTPOUCTB
- [MpeanynpexaeHunsa (alerts) moryt o6pa3oBbiBaTb
LLENOYKMN COBbITUN

EMC




[TpoBepKa eMKOCTWU

e [lJOCTynHbIE pecypcChl
- GannoBas cucrema
— RAID MaccuB
— NoyToBbLIN ALWUK
— ba3a AaHHbIX
— [MopTbl (MHTepHeT, SAN)

* [l[peBeHTUBHbIE AENCTBUS
— AHanun3 TpeHaos
— [lo6baBneHne pecypcoB (CBOUX UM «0BSTauYHbIX> )
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[TfpoBepKa Npon3BoaANTENBbHOCTU

* Y3KMe MecCTa

* 9P PEKTUBHOCTb NCMOJSIb30BAHUS
* BpeMa OTK/IMKaA

* [loaaepxka SLA

* B3anMocBdA3aHHbIE NapaMeTpbl
- IOPS
— 3arpy3ka npoueccopa
— [IponyckHass cnoCcobHOCTb ceTu
- BpeMs oTKAMKa NPpUNOXKEHUS

SLA-meter




[IpoBepka 6e30nacHOCTH

 OTCnexunBaHne un npeaoTeBpalleHune

— Hepa3pelueHHbIN A0CTYn
- Céboun
— Hepa3pelueHHble U3MeHeHNA KOHMUrypauunm




Simple Network Management Protocol

* [IpOTOKOJT YNpaBneHns CeTEBbIMMU
YCTPONUCTBaAMMU

e [lpocTON — MUHUMYM KOMaHA

* Bca nHdpopmaumsa o6 yctpomcree HaxoamnTCH B
CaMOM YCTpPOUCTBE

e UDP cooblweHunsa
e 1990-..




Management Information Base

« MIB (Management Information Base) -
nepapxmyeckasi 6asa AaHHbIX C MapaMeTpamMu
YCTPOUCTBA

e MIB coaep>XuUT cTaHAapTHbIE U cneunuyHble
ONng NpousBoAUTENS nepapxmm napaMeTpoB

* ASN.1
e ba3sbl B WWW



http://www.oidview.com/mibs
http://www.oidview.com/mibs

[Tpnmep MIB (Celerra)

Object Name Object Identifier

? emc

5 emcCelerra
 celReboot
e celEventTable
k% celEvent

R celEventFacility
k% celEventID
R celEventSeverity
k% celEventDescr

a CcelMasterCtliFault

g celHWFailure

 CelSlotStale

g celSlotPanicked

© Copyright 2013 EMC Corporation. All rights reserved.

1.3.6.1.4.1.1139
1.3.6.1.4.1.1139.2
1.3.6.1.4.1.1139.2.1
1.3.6.1.4.1.1139.2.1
1.3.6.1.4.1.1139.2.1.1
1.3.6.1.4.1.1139.2.1.1.1
1.3.6.1.4.1.1139.2.1.1.2
1.3.6.1.4.1.1139.2.1.1.3
1.3.6.1.4.1.1139.2.1.1.4
1.3.6.1.4.1.1139.2.2
1.3.6.1.4.1.1139.2.3
1.3.6.1.4.1.1139.2.4
1.3.6.1.4.1.1139.2.5



[TpuMep MIB - nepapxumda

[§=
£
ErelRi—is
Internst =1
. OO
I I I I
Directory =1 Management = 2 Experimental = 3 FPrivate = 4
s = Enterprize = 1
" | -
FPrinters = 43 Host information = 25 IBM = 2 Clsco =9 Microsoft = 311

20, (O
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CeTteBoe ycTtponcTteo (Managed Device)

Managed \

element

Managed
element

Managed
element

SNMP agent
' Managed
o element
MIB

20, (O



KoMMyHUKaumm B SNMP

GET /| SET Request

Master Agent

GET / SET Response

GET / SET Req.

B

© Copyright 2013 EMC Corporation. All rights reserved. 15



Heanoctatkm SNMP

 Hn3kasa 6e3o0nacHoOCTb
* He noaxoaAuT AN CZTOXHbIX TUMOB AAaHHbIX
 HeT noaaep>xkKn accoumaunm ob6beKToB

* HeT TpaH3akuun (rpynna 4encremn)

Q&{mf

 KNMeHT Jo/MKEH 3HATb NyTb K
HeO6X0AMMOMY 3JIEMEHTY

* icnonb3yeTcad B OCHOBHOM
TOJIbKO UTeHue




Web-based Enterprise Management

« WBEM, 1998-..
* OTKpbITbIN cTaHaapT, DMTF
* CIM -— common information model

* YNpaB/eHne HEeCKO/IbKUMN YCTPOUCTBaMM Kak
OAHUNM

 CTaHOApPTHbIK MHTepdenc angd Bcero
* YnpaBseHne oTaenieHo OT K/IMeHTa

 Onepaunm BMecTo 06bEeKTOB




CeTteBoe “ycTpounctso” 8 WBEM

Managed\

element

Managed
element

WBEM
server

Managed
element

Managed

element
KE e j CIM /

20, (O
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TexHonormn WBEM

CIM
MoAeNn AaHHbIX

WBEM

xmICIM HTTP
npe3eHTaums nepenaya

© Copyright 2013 EMC Corporation. All rights reserved. 19



Apxutektypa ao WBEM

KOHpUrypaums

KOMaHAbl
OTBETbI
— o

npeaynpexaeHuns

"l-rq_l

cobbiTnA

Hardware,
Software,
Services

1220 23
0x2345

© Copyright 2013 EMC Corporation. All rights reserved.
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Apxutektypa ¢ WBEM

WBEM
client

)

KOMaHAbl
OTBETbI

WBEM

€<

npeaynpexaeHuns

~—

WBEM
listener

cobbiTns

server

Hardware
Software
Services

repository

[ provider }

[ provider

EI I; 122023

0x2345

T

o

N —

© Copyright 2013 EMC Corporation. All rights reserved.




[lobaBneHune obvektoB WBEM

|

Compiler

CrtaHOapTHble 'T
Moaenu

.
[z
o

(-

pa3paboTumnk

© Copyright 2013 EMC Corporation. All rights reserved.

Hardware
4 Software
S WBEM Services
. >
/ repository
prowder [ provider

0x2345

\([ ]; 122023©

e

22



Common Information Model

* OTKpbITbIN CTaHAAPT A9 ONUCaHUA U
MoZeSInpoBaHnNSa 06bEeKTOB M NPOLIECCOB

* MOF - managed object format
- UML
- TeKkcT

 ABCTpakumnsa ynpasnisieMoro obbekTa

* O6bEeKTHO-OpPUEHTUPOBAHHbIE KOHLUENUUmn
- HacnepoBaHue
— Accouunauyuns




MoaenunpoBaHue B CIM

e Moaenb
- YnobHasa abcrpakumng
— CamMa cebda onucbiBaeT

— Kniacchbl, ak3eMnnsapbl, HacneanoBaHme,
accoumauumn, MeToabl U CBOMCTBA, UHAMKATOPSI
(curHanbl)

— UML nvnn MOF
- IS-A
— NoBeneHne 06bLEKTOB




[Tpymep moaenun B UML

Page 7 : Operating System

4 Inheritance

——— Association

—— W Association with WEAK reference
< Aggregation EnabledLogicalElement EnabledLogicalElementCapabilitie
W Aggregation with WEAK reference s
~» Composition Aggregation (See Core Model) (See Core Model)
% Equivalentto: 0..n A
{E} Experimental Class or Property

{0} Deprecated Class or Property
System FileSystem OperatingSystem OperatingSystemCapabilities

(See Core Model) See System Model CreationClassMame : siring {key} HostShutdownBehavior : uint16 {E}

(File Systems)) Name : string {override, key}
OSType -uint16 {enum}

? F OtherTypeDescription : string

Version - string
ComputerSystem LastBootUpTime : datetime
LocalDateTime : datetime
(gze Sylﬁlel's” MtOdE" CurrentTimeZone - sint16
(Computer System)) NumberOfLicensedUsers - uint32
‘. 1 0.1 MumberOfUsers - uint32
NumberOfProcesses | uinta2
4 | MaxNumberOfProcesses - uint32
TotalSwapSpaceSize © uinté4 {units}
TotalVirtualMemorySize : uint64 {units}
FreeVirtualMemory - unitG4 {units}
FreePhysicalMemory : uinté4 {units}
TotalVisibleMemorySize : uinté4 {units}
SizeStoredinPagingFiles ;- uintG4 {units}
FreeSpacelnPagingFiles : uint64 {units}
0..1| MaxProcessMemorySize : uints4 {units}
Distributed - boolean
RunningOS MaxProcessesPerUser : uint32
W+ | Manufacturer : string
Family : string
OSClassification - string

L BootOSFromFS:

Installed0S

Reboot() : uint32
Shutdown() : uint32

© Copyright 2013 EMC Corporation. All rights reserved. 25



To »xe camoe B MOF

// Copyright (c) 2009 DMTF. All rights reserved.
[Version ( "2.23.0"),
UMLPackagePath ( "CIM::System::OperatingSystem" ),
Description (
"An OperatingSystem is software/firmware that makes a "

"ComputerSystem\'s hardware usable, and implements and/or

"manages the resources, file systems, processes, user "
"interfaces, services, ... available on the ComputerSystem." )]
class CIM_OperatingSystem : CIM_EnabledLogicalElement {
[Key, Description (
"The scoping ComputerSystem\'s CreationClassName." ),
MaxLen ( 256 ),
Propagated ( "CIM_ComputerSystem.CreationClassName" )]

string CSCreationClassName;

[Description (
"A integer indicating the type of OperatingSystem." ),

ValueMap { "O", "1", "2", "3", "4", "5", "e", "7", "8", "9",
"i0", "11", "12", "13", "14", "15", "16", "17", "18", ..
"28","29", "30", "31", ", "115" },

Values { "Unknown", "Other", "MACOS", "ATTUNIX", "DGUX",
"DECNT", "Tru64 UNIX", "OpenVMS", "HPUX", "AIX",
//10
"MVS", "0S400", "OS/2", "JavavVM", "MSDOS",
"WIN3x", "WIN95", "WIN98", "WINNT", "WINCE",
//20
"NCR3000", "NetWare", "OSF", "DC/0S",

"Reliant UNIX", "SCO UnixWare", "SCO OpenServer",

"Sequent", "IRIX", "Solaris", //30

© Copyright 2013 EMC Corporation. All rights reserved.
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[[ne Hantvm monennm nu MOF-bl

e http://dmtf.org/standards/cim
+ CIM schema ver. X.Y.Z

* Ha cante nponssoautens, Hanpumep EMC
— SMIProvider ProgrammersGuide



http://dmtf.org/standards/cim
http://dmtf.org/standards/cim
http://dmtf.org/standards/cim
http://developer-content.emc.com/developer/devcenters/storage/snia/smi-s/downloads/SMIProvider_ProgrammersGuide_V4.5.pdf

SNIA SMI-S

e Storage Management Initiative -
Specification, ISO ctaHpapT

 WBEM/CIM ana ceten xpaHeHUsa AaHHbIX

( Hitachi
( EMC

[ IBM

WBEM
client

)




[TpoBanaepbl SMI-S

SMI Clients
\ / EMC Storage Arrays
Host
w
CIMOM "§
(CIM Object Manager) EBD
EMC SMI-S Provider

NOIEV1O

29
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Cloud Management Initiative (CIMI)

=1 Enterprises

Private Clouds

Public Clouds

IT Service
Management

Benefits of Cloud
Management Standards

IT Service
Management

v/ Quicker time to value

v/ Shorter deployment cycles
v/ Lower risk and costs

v/ Vendor choice

Daiacarior \/\Foundation for innovation
&y

IT Service
Management

DMTF.org

EMC

© Copyright 2013 EMC Corporation. All rights reserved. 30




EAvHbIN 061a4YHbIN MHTEPC

DENC

XYZ Corp }

(e ¥ ik

XYZ Corp

Home Office
uU.S.

N

>

Branch Office
Germany

]

4
g\

N

. Standard Interface

Ve

h’

p

CloudCoA

CloudCoB




Cloud Service Lifecycle

. OnucaHune ycnyru (service template)
. BHeapeHune ycnyrmn B obnake (deploy)

peanoXxeHue ycnyrm knneHTtam (offer)

oAnncKa KJIneHToB Ha ycnyry (contract)

penocTtaBneHue ycnyru (provisioning)

oanepxka ycnyru (maintenance)

NGO T A WwN e

. YaaneHune npeanoXxXeHus




ApXnUTekTypa obnadyHon ycnyru

Cloud Service Consumer

|

Provider Interface

DMTF
Profiles

Service Security | Service
Catalog Manager [""| Manager

Sérvice Templates,
Offerings,
Images,

© Copyright 2013 EMC Corporation. All rights reserved. 33



CIMI WBEM

Cloud User

j IdV 1wbpy See

UORe.}SBYIO See|

© Copyright 2013 EMC Corporation. All rights reserved.

CIM/WBEM

Application/Service User

Application/

Appiication/

Hypervisor

CIM/WBEM

Networking

Storage

Juswabeueyy sWeysAs

Cloud Administrator



Cnacunbo!
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