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DATOVY MODEL



Datovy model v PowerShelli

®rurou putuju objekty v/

—v klasickom zmysle OOP
* properties (instancne premenne)
* metody
® ako zistovat vlastnosti jednotlivych
objektov?



Datovy model v PowerShelli

SPR1a
® rurou putuju objekty v

— v klasickom zmysle OOP
* properties (instancné premenné)
* metody

® ako zistovat vlastnosti jednotlivych objektov?

cmdlet Get-Member

® ziska informacie o objekte, ktory pride z rary




Informacie o objekte

dir | Get-Member

TypeMame: System.I0.Directorylnfo

CreateObjRef
CreateSubdirectory
Delete

Equals
GetAccessControl
GetDirectories
GetFiles
GetFileSuysztemInfos
GetHazhCode
GetLifetimeService
GetObjectData
GetTupe

InitializeLifetimeService

MoveTo

Refre=zh
SetAccessControl
ToString
PSChildMame
PSDrive
PSIsContainer
PSParentPath
PSPath
PSProvider
Attributes
CreationT ime
CreationTimeltc

MemberT ype

Definition

CodeProperty
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
HoteProperty
MoteFroperty
HoteProperty
MoteFroperty
HoteProperty
MoteFroperty
Property
Property
Property

System.String Modei{get=Mode;>

System.Uoid CreatedSystem.Security.AccessControl.DirectorySecurity
System.Runtime.Remoting.0hjRef Create0ObhjRef (type requestedType>
System.I0.Directorylnfo CreateSubdirectoryistring path>»,. System.lO0.
System.Void Delete<>, System.Void Delete<hool recursiver

bool Eguals<Suystem.0bject ohj?
System.Security.AccessControl.DirectorySecurity GetAccessControld) .
Suystem.I0.Directorylnfoll GetDirectories{string searchPattern?>. Suys
System.I0.Filelnfol]l GetFiles{string searchPattern?, System.l0.File
System.I0_FileSystemInfol]l GetFileSuystemInfosz(ztring searchPattern)
int GetHaszhCode<>

Suystem.0Object GetLifetimeServicel}

System.Uoid GetObhjectData<System.Runtime.Serialization.Serializatio
type GetTypell

System.0Object InitializeLifetimeService(?

Suystem._.Uoid MoveTo{string destDirMame?}

System.Uoid Refresh<>

System_Uoid SetAccessControl{System.Security. AccessControl. Director
string ToStringl)

System.String PSChildHame=.android

System.Management .Automation.PSDrivelnfo PSDrive=C

System_.Boolean PSIszContainer=True

System.String PSParentPath=Microsoft.Powverfhell.CoresFileSystem::C:
Suystem.String PSPath=Microsoft.Powerfhell.Core~FileSystem: :C:\lUsers
System.Management .Automation.Providerinfo PEProvider=Microsoft.Powe
System.J0.FileAttributes Attributes {get:set;}

System.DateTime CreationTime {get:set;:>

System.DateTime CreationTimeltc {get;set;




Datovy model v PowerShelli

ﬂ
® Objekt v rure ma

— metddy (methods)
— vlastnosti/atribaty (properties)

Adresar C: je objekt. Zistite hodnoty jeho vlastnosti

Get-ItemProperty C: | fl *




Get-ltemProperty

Get-ItemProperty C: | fl *

PSS C:xlUszerssrn> Get—ItemProperty G:

PSPath
PEParentPath

Microzsoft . PowerShell.CorerFileSystem::C:nlUzersprn
Microzsoft.PowerShell.CorerFileSystem::C:nlzsers

rn

c

Microzsoft . PowerShell.CoresFileSystem

d____

¥n

Users

True

G
C:sUserssprn

Y. 18, 2809 L:068:21
Y. 18, 2809 3:0864:21
26. 7. 2818 2:36:25
26. 7. 2818 7:36:25
26. 7. 2818 2:36:25
26. 7. 2818 7:36:25
Directory

CreationTimelltc
LastAccessT ime
LastAccessTimeltc
LastWriteT ime
LastlriteTimeltc
Attributes




Datovy model v PowerShelli

Adresar C: je objekt. Zistite jeho datovy typ, metody a
vlastnosti

Get-ItemProperty C: | Get-Member

PS C:sUserssrn> Get—ItemProperty C: | Get—Member

TypeMame: Syszstem.l0.Directoryinfo

MemberT ype Definition

CodeProperty System_String Moded{get=Mode;>
Method System.Uoid CreatelSystem.Security.AccessControl._DirectorySecurity d
Method Suystem.Runtime .Remoting.0hjRef CreateObjRef{type requestedlupel
CreatelSubdirectory Method System.[0.Directorylnfo CreateSubdirectoryistring path?>,. Sustem.IO0.
Delete Method System.Uoid Deletedd, System.Uoid Deletethool recursivel
Equals Method bool Equals<System.0bject ohj>
GetAccessControl Method System.Security.AccessControl. . DirectorySecurity GetAccessControld,
GetDirectories Method System.]0.Directorylnfoll] GetDirectories<string searchPattern), Syst
GetFiles Method System.I0.FilelInfoll GetFiles<(string searchPattern?, System.I0.Filel
GetFileSystemInfos Method System.I0_FileSystemInfoll GetFileSuszstemInfos<string searchPattern
GetHazhCode Method int GetHazhCode<>
GetLifetimeService Method System.0Object GetLifetimeServicell
GetOhjectData Method System.Uoid GetObjectData<System.Runtime.Serialization.-Serializatio
GetT upe Method type GetTypel




Datovy model: hodnota konkrétnej vlastnosti

Zistite priponu suboru C:\autoexec.bat

(Get-Item C:\autoexec.bat).Extension

® toto vsak vieme dosiahnut aj inak

dir C:\autoexec.bat | ft Extension

Aky je rozdiel?




Datove typy

(Get-Item C:\autoexec.bat).Extension

® vrati retazec

® staci overit:

Get-Item C:\autoexec.bat).Extension | gm

PE C:slzersspn? (Get—-Item C:sautoexec.bat)_ Extension

TypeName: System.S5tring

VIG G I L o Definition

System.0Object Clone{>
Method int Gumpaquu(Ey&Fem.ﬂhiect value, in




Datove typy

dir C:\autoexec.bat | ft Extension

® vracia formatované objekty

PS C:sUsersspny dir Cisautoexec.bat | ft Extension |

om

TypeName: Microzoft.PowerShell.Commands.Internal.Format.FormatStartData

ame MemberType Definition

Equals Method bool Equals{System.0bject ohj>
etHazhCode Method int GetHaszhCode()

etType Method type GetTypeld

oString Method string ToStringCd

autozizelnfo Property Microzoft.PowerShell.Commands.Inte:
lazsld2ed4fS1ef21dd47e9?2d3c?52?18aff?cd Property Syztem.S5tring Classld2edfSlef21ddd”
groupingEntry Property Microzoft.PowerShell.Commands . Inte:

pageFooterEntry Property Microzoft.PowerShell.Commands . Inte:
pageHeaderEntry Property Microsoft.PowerShell.Commands.Inte:
zhapelInfo Property Microsoft.PowerShell.Commands.Inte:

TypeMame: Microsoft.PowerShell.Commands.Internal.Format.GroupStartData



Datove typy

®vidime, ze PowerShell ma silny objekvy

model

®podporované su vsetky objekty .NET
frameworku

®objekty su obalené do Specialneho
objektu PSObject, ktory rozsiruje
funkcionalitu o niektoré pomocné
metody



Datove typy

Zistite hodnotu pi

[System.Math]::Pi

® Math je trieda z menného priestoru System v .NET
® :: reprezentuje volanie statickej premennej Pi

® triedy zo System maju skratené nazvy:



Datové typy - metody

SPR1a
® metody volame rovnako ako vlastnosti v

(Get-Item D:\notepad.txt).Delete()

[URI]::EscapeUriString("http://upjs.sk/LudoStir")




Datove typy — vytvaranie instancii

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII...ii;:::;:""'||
® v PowerShelli mozno vytvorit instanciu

lubovolnej .NET triedy a veselo ju pouzivat

cmdlet New-0bject

Stiahnite RSSko zo SME.sk

(New-Object System.Net.WebClient).DownloadString("http://www.google.com™)
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PROVIDERS



Zjednotenie pristupu k datovym zdrojom

SPR1a
® filozofia pristupu k siborovému systému je dov

Znama
— diskové jednotky, adresare, subory
— pohybujeme sa v nich cez cd, vypisujeme cez dir

® PowerShell rozsiruje tuto filozofiu na rozliéné datové
zdroje
— registre
— SQL server
— ActiveDirectory...



Zjednotenie pristupu k datovym zdrojom

Get-PSProvider

® vypise zoznam providerov

® kazdy provider poskytuje pristup k ,jednotkam®

Get-PSDrive

® PSDrive pre suborovy systém = C:\, D:\

® PSDrive pre registre = HKLM:, HKCU:
PSDrive pre premenne prostredia = ENV:\




Registre ako datovy zdroj

Zistite cestu k obrazku na pracovnej ploche

® nachadza sa v registroch
HKEY_CURRENT_USER\Control Panel\Desktop, v klUCi
Wallpaper

Get-Item "HKCU:\Control Panel\Desktop\" | gm

® polozka je typu Microsoft.Win32.RegistryKey
® pozadovana sa nachadza vo vlastnosti Wallpaper



Registre ako datovy zdroj

Zistite cestu k obrazku na pracovnej ploche

(Get-Item "HKCU:\Control Panel\Desktop")
.GetValue("WallPaper")

Get-ItemProperty
-Path "HKCU:\Control Panel\Desktop”
-name Wallpaper | ft Wallpaper




Registre ako datovy zdroj

ﬂ
®vieme vyuzivat standardné prikazy

—cd (presun po strukture)
—mkdir (vytvara kluce)
®vieme nastavovat hodnoty

Set-ItemProperty

-path HKLM:\Software\MyCompany
-name NoOfEmployees -value 824




Monitorovanie a sprava zariadeni v sieti?

SPR1a
® uz davno-pradavno vznikol protokol SMHV

(Simple Network Management Protocol)
— na aplikacnej vrstve 1ISO-0SI modelu

® problémy:
—navrh z konca 80. rokov

— zariadenia s malym vykonom = protokol musel
byt o najjednoduchsi = limitovana funk&nost

— vyrobcovia ¢asom zacali robit vlastné rozsirenia
protokolu



Web-Based Enterprise Management

Microsoft 4 .11 4 (iMél.

CISCO.

® infrastruktira pre spravu komponentov systému =
WBEM

® implementacia WBEM v rozliénych systémoch

— Microsoft: Windows Management Instrumentation (WMI)
* od verzie Wnidows g8
— Apple Remote Desktop, SUSE Linux Enterprise Server,

Solaris WBEM Services, Red Had Enterprise Linux,
Ubuntu...




Zlozky WBEM

Model (CIM) Protokol

—\‘w

-

WBEM

N

Discovery Query Language




Windows Management Instrumentation

SPR1a
® Common Information Model (CIM) \/

® model manazovatelnych entit

® entitou moze byt Cokolvek: hardvérovy
komponent, softvér, sluzba, ale i celé
zariadenie

® O0P filozofia
—objekt = vlastnosti (properties) + operacie




Windows Management Instrumentation

ﬂ
® transportny protokol

—protokol pre komunikaciu s objektmi
— Microsoft zvolil DCOM

—od Visty alternativa: Windows Remote
Management (Win-RM)

* interoperabilna technoldgia webovych sluZieb:
SOAP cez HTTP




Object Discovery

SPR1a
® ako vyhladavat entity? \V

® ako ich adresovat?

—ako adresovat tretiu inStanciu mspaint.exe
na piatom serveri?

® adresacia pomocou ciest:

\\alefoO\root\cimv2:Win32_Process.Handle="321"



Dopytovanie

SPR1a
® Standardom CIM Query Language

— podmnozina SQL: len SELECTy

® Microsoft opat iSiel pod svojom: WQL
— WMI Query Language
— rovnaka filozofia

® objekty sa vnimaju ako tabulky

® properties = stlpce v tabulke

SELECT Name FROM Win32 Process

WHERE Name Like "notepad"”




WMI a PowerShell

ﬂ
®podpora priamo zabudovana

® cmdlet Get-WmiObject

Vypiste zoznam vSetkych beZiacich procesov

Get-WmiObject Win32 Process | ft Caption,
CommandLine




Get-WmiObject

Vypiste zoznam vSetkych beZiacich procesov spustenych z
C:\Windows

Get-WmiObject Win32 Process
-filter "ExecutablePath LIKE 'C:\\Windows%'"
| ft Name, ExecutablePath

filter je v jazyku
WOL!




Get-WmiObject

SPR1a
® niektoré ¢innosti podporuje priamo PowerShell

® WMI umoziiuje ziskavat naozaj hibkové informécie

Zistite verziu BIOSu v aktualnom pocitaci

Get-WmiObject Win32 BIOS | ft SMBIOSBIOSVersion




Odkial zistim, co sa da zistit z WMI?

SPR1a
® Dokumentacia na MSDN udava zoznam vsetky

tried, ich vlastnosti a metdd:

— http://msdn.microsoft.com/en-
us/library/aa394084%28v=VS.85%29.aspx



http://msdn.microsoft.com/en-us/library/aa394084(v=VS.85).aspx
http://msdn.microsoft.com/en-us/library/aa394084(v=VS.85).aspx
http://msdn.microsoft.com/en-us/library/aa394084(v=VS.85).aspx

Ulahcenie zapisu

® niektoré ¢innosti mozno zapisat skratene:

Zistite informacie o sluzbe dnscache

pretypovanie
retazca na
objekt typu wmi

—

[wmi] 'Win32_ Service.Name="Dnscache




