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Abstrakt

Projekt OpenL M| si klade za cil vytvofit jednotnou
infrastrukturu pro spravu linuxovych systémi za pouZiti
otevienych standardi. PFedndska se bude zabyvat
predstavenim tohoto projektu, tivodem do pouZitych
standardi(i a ddle ndvrhem rozhrani pro spravu siti a jeho
implementaci.
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Co je OpenLMI

» Infrastruktura pro spravu linuxovych systémi za pouZiti
otevfenych standardi

» Jednotné rozhrani pro konfiguraci systému

» Snadnd integrace do existujicich nastroj



Pro¢ OpenLMI?

» Centrani bod pro spravu

» Ostani néastroje nepokryvaji viechny pozadavky (monitoring,
sprdva, upozornéni, atd.)

» Unifikace rozhrani



Jak?

v

Standardy: WBEM a CIM

Open Source Software: LGPLv2.1+
Pouze GNU/Linux

Implementace providert
Skriptovani (OpenLMI Shell)

Dokumentace

v

v

v

v

v



Soudasny stav

» Sitovani

» Diskova dlozisté
» Software (RPM)
> Systémové sluzby
» Hardware

> UZivatelské ucty
» Souborovy systém
> atd.



WBEM a CIM

» Organizace DMTF (Distributed Management Task Force)

» ~200 organizaci (AMD, Broadcom, Cisco, Citrix, Fujitsu, HP,
Huawei, IBM, Intel, Microsoft, Oracle, Red Hat, VMware,
atd.)



WBEM (Web Based Enterprise Management)

» Protokoly (CIM-XML, WS-Management)
» Standardni operace
» Model = CIM

» Dotazovaci jazyk



CIM (Common Information Model)

» Specifikace infrastruktury

» Jazyk pro CIM schéma (metamodel)
» Mapovani na ostatni modely (nap¥. SNMP)

» Schéma

» Popis objektového modelu



Objektovy model

» T¥idy: vlastnosti, metody, kvalifikatory

v

Metody - vnitfni a vnéjsi
Dédi¢nost

v

v

Asociace - relace mezi tfidami

v

Indikace - vyskyt udalosti



Priklad

EnabledLogicalElement

(See Core Model}

-

System

FileSystem

OperatingSystem

(See Core Madel)

?

ComputerSystem

[See System Madel
{Computer System))

1 0.1

InstalledOS

See System Mael
{File Systems})

*

———BootOSFromFS———

4| FreeSpaceinpagingFiles

CreationClassName : string (key}
Name - slring [override, key)
OSType : uint16 (enum)
OtherTypeDescription : string
Version : siring
LasiBootUpTime : datetime
LocalDateTime : datetime
CureniTimeZone : sint16
NumberOfLicensedUsers - uint32
NumberQfusers : uint32
NumberQfProcesses : uwintdz

| MaxNumberOfProcesses : uint32

TotalSwapSpaceSize ; uintéd (units)
TotalVirualMemorySize : uinté4 {units}
FreeVirtualMemory - unité4 {unils}
FreePhysicalMemory : uinté4 {units)
TotalVislbloMemarySize * uints4 {units)
SlzeStoredinPagingFlles : uint# {units)
intéd (units)

taxF ize : uintid (units)
Distributed : boolean
MaxProcessesPerlser : uint32

Operating system

A inheritance
— Assoclion

——————w Assaciation with WEAK reference

Aggregation
Aggregation with WEAK reference
+ Composition J\guregallon
% Equivalent lo:
{E} Experimental Class or Praperty
(D} Deprecated Class ar Property

OperatingSystemCapabilities

Rebool() : uint32
Shutdawn{) ; uint32

HaslShuldavnBehaviar : uint18 {E}




Implementace

» CIMOM

» Sitovy server — HTTP(s), CIM-XML
» Komunikace s providery
» Bé&Zi na spravovaném pocitadi

client «CIM-XML/HTI—PS »| CIMOM broker




Implementace

» Providery

» Sdilené knihovny (DSO), na&itdny CIMOMem
» CMPI = Rozhrani mezi CIMOMem a Providerem (pro jazyk C)
» Bindings pro ostatni jazyky (Python, Java, Ruby, ...)



CIM Operace

» Vnit¥ni metody (Intrinsic)

EnumerateClasses, Enumeratelnstances
EnumerateClassNames, EnumeratelnstanceNames
GetClass, Getlnstance

CreateClass, Createlnstance

ModifyClass, Modifylnstance

DeleteClass, Deletelnstance

Associatiors, AssociatorNames

References, ReferenceNames

GetProperty, SetProperty

ExecQuery, . ..

vV VvV vV vV VY VY VY VvYY

» Vn&j&i metody (Extrinsic)

> libovolné dalsi, definovany ve schématu



Profily

» Unifikovany popis funkéni oblasti

» Profil je popis modelu a jeho chovani (tfidy, vlastnosti,
metody a hodnoty)

» Obsahuje pfipady uZiti (use cases)
> http://dmtf.org/standards/profiles


http://dmtf.org/standards/profiles

OpenLMI — implementace

Client system

Custom script

[ imishe ][ wbemdi | [ Customapp |

Language bindings: Python, Java, C/C++, ...

WBEM protocol
HTTPS+CIM+XML

Managed system(s)

CIMOM

CMPI
interf:

)
o

Provider

Provider

Provider

Provider




Sprava siti s OpenLMI

» implementace profilu DSP1116 — IP Configuration Profile a
Caste¢n& DSP1035 — Host LAN Network Port Profile

» pouzivd NetworkManager jako backend

> “tenka” vrstva pro preklad mezi APl NetworkManageru a
CIMem


http://dmtf.org/sites/default/files/standards/documents/DSP1116_1.0.0.pdf
http://dmtf.org/sites/default/files/standards/documents/DSP1035_1.0.2.pdf

Profil DSP1116
> Diagram tfid:
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‘DNSProtocolEndpoin

CANEndpoint

(See Host LAN Netucrk
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L 1]




Z3akladni tfidy

» CIM_IPNetworkConnection — sitové rozhran{

» CIM_IPProtocolEndpoint — koncovy bod (= IP adresa)

» CIM RemoteServiceAccessPoint — funkce poskytnutd jinym
systémem (Gateway, DNS server, DHCP server, .. .)

> Diagram tfid:

[EMLIPVersior tingData | [LM_Pver ettingData |
[ mstancein = “1pve" InstancelD = "IPve" |
[
LMI_IPVersionElementSettingData /LMI_IPVersionElernentSettingData
LMI_IPProtocolEndpaint " [ LMI_IPProtocolEndpoint
oos (puny | LMLINet ependency  [Lvi \PNstwnrkamnsctmnl LMI_NetworkSAPSAPD I e
Name = "em1"
[LMI_NetworkRerr rent  \LMI_NetworkRerr lableToElerment.
|

iceAccessPoint |
= 2 (Defauk Gatenay)
001:0db50000: 22180210187 fa57:0001"

essContext = 2 (Default Gateway) Ac
"19216811"
(IPVE Address)




Sitovd pripojeni

» odpovidaji pfipojenim v NetworkManageru
> CIM_IPAssignmentSettingData — nadtfida pro jednotlivd
nastaveni
» CIM_DHCPSettingData

» CIM_ExtendedStaticIPAssignmentSettingData
» CIM_DNSSettingData

LMI_IPNetworkConnection

Name = "eml"

LMI_IPElementSettingData LMI_IPElementSettingData
IsCurrent = 1 (Is Current) IsCurrent = 2 (Is Current)
IsNext = 1 (Is Next) IsNext = 2 (Is Next)

[ LMI_IPAssignmentSettingData
IstancelD = "b42da2f4-46e4-476b-9c7e-2b11590ce204"
Caption = "Static Connection”

[ LMI_IPAssignmentSettingData

IstancelD = "2069e582-fb7a-4abb-bdbe-3a69f3f5f739"
(Caption = "DHCP Connection"
— T

\
\
ﬁc.d red ignmentComponent \LMLO\d red gnmentComponent LMI_orderedIPAssignmentComponent
\
LMI_DHCPSettingData [LMI_DNSSettingData | [LMI_ExtendedstaticlPAssignmentSettingData |
| [ | [ |




Aktivace pfipojeni

» Singleton CIM_IPConfigurationService
> Metoda ApplySettingToIPNetworkConnection

» aplikuje CIM_IPAssignmentSettingData na
CIM_IPNetworkConnection

» parametr Mode — enumerace urlujici hodnoty IsCurrent a
IsNext



Vytvareni pfipojeni

v

Neni definovano profilem!

Metoda LMI CreateIPSetting tfidy
CIM_IPNetworkConnectionCapabilities

v

v

Parametry:

nazev

metoda pro IPv4 (staticky, DHCP, vypnuto)

metoda pro IPv6 (staticky, DHCPv6, Stateless, vypnuto)
typ (Ethernet, Bridge, Bond, VPN, atd.)

vraci instanci CIM_IPAssignmentSettingData

vV vy vy VvVYy

» Nutné zavolat Modifylnstance na vytvofenou instanci



Dalsi moZnosti

» Nastaveni routovani
» Nastaveni DNS servert

» Statistiky (mnoZstvi pfenesenych dat, chyby)



Ptikady pouziti
> Zjisténi MAC address pro sitové porty

for ethernetPort in c.root.cimv2.LMI_EthernetPort.instances():
print ethernetPort.DevicelID, ethernetPort.PermanentAddress

> Vypis nastavenych IP adres

port = ’ethl’

ipnetworkconnection = c.root.cimv2.LMI_IPNetworkConnection.\
first_instance(Key=’Name’, Value=port)

for assoc in ipnetworkconnection.associators():

if assoc.classname == "LMI_IPProtocolEndpoint":
if assoc.ProtocolIFType in [4096, 4098]:
# IPv)

print "%s/%s" % (assoc.IPv4Address, assoc.SubnetMask)
if assoc.ProtocolIFType in [4097, 4098]:

# IPv6
print "%s/%d" % (assoc.IPv6Address, assoc.PrefixLength)



Plany do budoucna

Indikace

v

v

Asynchronni aktivace p¥ipojeni
» Enterprise nasazeni

» Bridging, Bonding, VLAN
» Zalezi na NetworkManageru

v

Wifi a VPN neni zatim v planu



Dékuji za pozornost



