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FEISTY Informacéna architektura TMN

Charakteristika

» Je zaloZena na objektovo orientovanom pristupe

* Vychadza z OS| manazmentu
* OSI management framework X.700 - X.701
+ CMIS/CMIP X.710 - X.712
+ Systems-management functions X.730 - X.745
* Management information model X.720 - X.724

+ Layer management ISO 10733 - ISO 10737
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FEISTY OSI| manazment

AplikaCna vrstva

Aplika¢ny proces Aplika¢ny proces
| |
SMAE SMAE
SMASE MAPDU
CMISE CMIPDU
| Iné ASE || ACSE || ROSE | | Iné ASE || ACSE || ROSE |
Prezenta¢na vrstva Prezenta¢na vrstva

MAPDU - Management-application Protocol Data Unit
CMIPDU - Common Management Information Protocol Data Unit
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FEISTY OSI| manazment

Zoznam skratiek

SMAP - Systems-management application proces

SMAE - Systems-management application entity

ASE - Application service element

SMASE- Systems-management application-service element

CMISE - Common management information service element

ROSE - Remote-operation-service element
ACSE - Association-control-service-element
CMIP - Common management information protocol
CMIS - Common management information service | Rose |

LME - Layer-management entity
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- OSI MIB

Strom obsahovania

Relativhe nazvy
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i OSI MIB

Pomenovanie inStancii objektov

« Struktura pomenovani pre indtancie objektov sa odvodzuje od
vztahov obsahovania a li8i sa od Struktury pouzitej pre

pomenovanie tried.
* Plati:

» kazda trieda riadeného objektu obsahuje atribut sluziaci na
pomenovanie inStancii objektu,

+ relativne meno instancie objektu koreSponduje so Specifickou
hodnotou atributu pomenovani ( napr. VC-Id = ,6)

* mena instancii objektov su tvorené ako postupnost relativnych
mien od korefia stromu obsahovania az po dany objekt
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Pomenovanie
inStancii objektov

Relativny nazov Uplny nazov

MS-Id = ,BDC* MS-Id = ,BDC*

L3-Id = ,0" MS-Id = ,BDC,” L3-Id = ,0"

CONSP-Id = , XYZ* MS-Id = ,BDC,“ L3-Id =,0, CONSP-Id = ,XYZ*

VC-Id = ,6* MS-Id = ,BDC, L3-Id =,0, CONSP-Id = ,XYZ,*
VC-Id = ,6*

NSAP-Id = ,3647¢ MS-Id = ,BDC,* L3-Id =,0, CONSP-Id = ,XYZ,*
NSAP-Id = ,3647¢

L4-1d = 0" MS-Id = ,BDC,” L4-Id = ,0°

TCON -Id = ,SMK* MS-Id = ,BDC,” L4-Id =,0,“ TCON -ld = ,SMK,*
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Syntaktické pravidla pre zapis

o rozliSuje sa pouzitie velkych a malych pismen,
o vSetky prvky sa oddeluju oddelovacom

(oddelovace su: medzera, koniec riadku, prazdny riadok, komentar),
e znak “ - - “oznacuje komentar,

e znak “; “ oznacuje koniec zostavy (okrem REGISTERED AS a DEFINED AS), alebo
koniec definicie Sablony,

e retazec oznaceny “ [ ] “ oznaCuje Cast, ktora sa moze, ale nemusi vyskytovat v
kazdej inStancii pouzitia Sablony,

e retazec oznaceny “ [ ] * “oznacuje Cast, ktora sa moze opakovat v inStanciach
viackrat, alebo sa nemusi vyskytovat vobec,

e retazec oznaceny “ < > “ oznacluje Cast, ktord sa musi v inStanciach Sablony nahradit

inym retazcom,
e retazec pisany velkymi spismenami predstavuje kfucové slovo,
e znak “| “ sluzi na oddelenie alternativny retazcov,

o text sa oznacuje na zaciatku a na konci oddelovacom textu
(mozno pouzit znaky: ! “#$ % A& *‘~?2@a\ ),
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ot OSIMIB

Kategorie manazmentovych operacii

* Operacie s objektmi
+ vytvorenie objektu
+ zruSenie objektu
» vykonanie operacie

* Operacie s atributmi
+ ziskanie hodnoty atributu
* zmena hodnoty atributu
* nastavenie hodnoty atributu na preddefinovanu
hodnotu
+ pridanie ¢lena k mnozine hodnotovych atributov
+ odstranenie ¢lena z mnoziny hodnotovych atributov
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FEISTU OS I M I B

Sabléna pre riadeny objekt

<class-label> MANAGED OBJECT CLASS
[DERIVED FROM <class-label> [,<class-label>]* ;]
[CHARACTERIZED BY <package-label> [,<package-label>]* ;]
[CONDITIONAL PACKAGES
<package-label> PRESENT IF condition-definition

[,<package-label> PRESENT IF condition-definition]* ; ]
REGISTERED AS object-identifier ;

condition-definition -> delimited-string
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ur. OSI MIB

Sabléna pre riadeny objekt - priklad

bChannel MANAGED OBJECT CLASS
DERIVED FROM "ITU-T Rec. Q.824.0":accessChannel;
CHARACTERIZED BY  "CCITT Rec. M.3100":channelNumberPackage,
bChannelPkg PACKAGE
BEHAVIOUR
bChannelBhv BEHAVIOUR
DEFINED AS "This object class represents the attributes related to a

particular B-channel on an ISDN access port.";;;;
REGISTERED AS {cAISDNObjectClass 1};
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Sabléna pre balik - pokr.

propertylist -> [REPLACE-WITH-DEFAULT]

[DEFAULT VALUE value-specifier]
[INITIAL VALUE value-specifier]
[PERMITTED VALUES type-reference]
[REQUIRED VALUES type-reference]

[get-replace]
[add-remove]
value-specifier -> value-reference | DERIVATION RULE <behaviour-definition-label>

get-replace -> GET | REPLACE | GET-REPLACE
add-remove -> ADD | REMOVE | ADD-REMOVE
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w. OSI MIB

Sabléna pre balik

<package-label> PACKAGE
[BEHAVIOUR <behaviour-definition-label> [,<behaviour-definition-label>]* ; ]
[ATTRIBUTES  <attribute-label> propertylist [<parameter-label>]*
[,<attribute-label> propertylist [<parameter-label>]*]* ; ]

[ATTRIBUTE GROUPS <group-label> [<attribute-label>]*

[,<group-label> [<attribute-label>]*]* ]
[ACTIONS <action-label> [<parameter-label>]*

[,<action-label> [<parameter-label>]*]* ; ]
[NOTIFICATIONS <notification-label> [<parameter-label>]* [,<notification-label>

[<parameter-label>]*T* ; ]
[REGISTERED AS object-identifier] ;
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Sabléna pre balik - priklad

linkSettingPkg PACKAGE

ATTRIBUTES
linkLevelWindowSize GET-REPLACE,
maxBitsPerInformationFrame GET-REPLACE,
maxTransmissionAttempts GET-REPLACE;

REGISTERED AS {cAISDNPackage 16};
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Sabléna pre atribut

<attribute-label> ATTRIBUTE
DERIVED FROM  <attribute-label> | WITH ATTRIBUTE SYNTAX type-reference;
[MATCHES FOR  qualifier [, qualifier]* ;]
[BEHAVIOUR <behaviour-definition-label> [,<behaviour-definition-label>]* ;]
[PARAMETERS <parameter-label> [,<parameter-label>]* ; ]
[REGISTERED AS object-identifier] ;

qualifier ->  EQUALITY | ORDERING | SUBSTRINGS |
SET-COMPARISON | SET-INTERSECTION
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Sabléna pre oznamenie

<notification-label> NOTIFICATION
[BEHAVIOUR <behaviour-definition-label> [, <behaviour-definition-label>]* ; ]
[PARAMETERS <parameter-label> [,<parameter-label>]* ; ]
[WITH INFORMATION SYNTAX type-reference
[AND ATTRIBUTE IDS <field-name> <attribute-label>
[,<field-name> <attribute-label>]* ] ; ]
[WITH REPLY SYNTAX type-reference ;]
REGISTERED AS object-identifier ;
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Sabléna pre atribut - priklad

maxTransmissionAttempts ATTRIBUTE

WITH ATTRIBUTE SYNTAX AISDNAttributeModule.MaxTransmissionAttempts;

MATCHES FOR EQUALITY;

BEHAVIOUR
maxTransmissionRequestsBhv BEHAVIOUR
DEFINED AS "This attribute specifies the maximum number of attempts allowed on
the B-Channel to complete a successful transmission. The value of this attribute is
an integer in the range from 2 through 15, directly representing the maximum
permissable attempts. The default value of this attribute is 3.";;

REGISTERED AS {cAISDNAttribute 73};
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Sabléna pre oznamenie - priklad

timerExpiryNetwork NOTIFICATION
BEHAVIOUR
timerExpiryNetworkBehaviour BEHAVIOUR
DEFINED AS
"This notification is issued upon expiry of timers:
T308: ADISCONNECT was received from the user. The network answers with a
RELEASE. T308 expires when no answer was received from the user after that.
After the second expiry the B-channel will be placed in a maintenance condition.
T309: The data link failure has not been recovered from a data link layer malfunction.
T316: No RESTART ACKNOWLEDGE was received after a RESTART was transmitted.
After "n" expiries the Operations System shall be notified.
T317: After a RESTART was received, the restart procedure did not work.
It also contains the TEI value to identify the terminal involved.";;
WITH INFORMATION SYNTAX ASN1TypeModule.TimerExpiryNetwork
AND ATTRIBUTE IDS
tElValue tElValue,
typeOfTimer typeOfTimer;
REGISTERED AS { m3641Notification 7 };
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Sabléna pre parameter

<parameter-label> PARAMETER

CONTEXT context-type ;
WITH SYNTAX type-reference | ATTRIBUTE <attribute-label>

[BEHAVIOUR  <behaviour-definition-label> [,<behaviour-definition-label>]" ; ]
[REGISTERED AS object-identifier] ;

context-type ->  context-keyword |
ACTION-INFO |
ACTION-REPLY |
EVENT-INFO |
EVENT-REPLY |

SPECIFIC-ERROR
context-keyword -> type-reference.<identifier>

w. OSI MIB
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Sabléna pre parameter - priklad

miscellaneousError PARAMETER
CONTEXT SPECIFIC-ERROR;
WITH SYNTAX Parameter-ASN1Module.MiscellaneousError;
BEHAVIOUR miscellaneousErrorBehaviour;
REGISTERED AS {smi2Parameter 1};

Sabléna pre véazby nazvov

<name-binding-label> NAME BINDING
SUBORDINATE OBJECT CLASS <class-label> [AND SUBCLASSES];
NAMED BY SUPERIOR OBJECT CLASS <class-label> [AND SUBCLASSES];
WITH ATTRIBUTE <attribute-label> ;
[BEHAVIOUR <behaviour-definition-label> [,<behaviour-definition-label>]* ; ]
[CREATE [create-modifier [,create-modifier]] [<parameter-label>]* ; ]

[DELETE [delete-modifier] [<parameter-label>]* ; ]
REGISTERED AS object-identifier ;

create-modifier -> WITH-REFERENCE-OBJECT |
WITH-AUTOMATIC-INSTANCE-NAMING

delete-modifier ->  ONLY-IF-NO-CONTAINED-OBJECTS |
DELETES-CONTAINED-OBJECTS
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Sabléna pre vazby nazvov - priklad

dChannel-accessPortISDN NAME BINDING
SUBORDINATE OBJECT CLASS dChannel AND SUBCLASSES;
NAMED BY
SUPERIOR OBJECT CLASS accessPortISDN AND SUBCLASSES;
WITH ATTRIBUTE cTPId;
CREATE
WITH-REFERENCE-OBJECT,
WITH-AUTOMATIC-INSTANCE-NAMING;
DELETE
DELETES-CONTAINED-OBJECTS;
REGISTERED AS {m3641NameBinding 3 };
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Sabléna pre &innost

<action-label> ACTION
[BEHAVIOUR <behaviour-definition-label>
[,<behaviour-definition-label>]* ; ]
[MODE CONFIRMED ; ]
[PARAMETERS <parameter-label> [,<parameter-label>]" ; ]
[WITH INFORMATION SYNTAX type-reference ; ]

[WITH REPLY SYNTAX type-reference ; ]
REGISTERED AS object-identifier ;

w. OSI MIB

Sabléna pre skupinu atributov

<group-label> ATTRIBUTE GROUP
[GROUP ELEMENTS <attribute-label> [,<attribute-label>]* ; ]
[FIXED ; ]
[DESCRIPTION delimited-string ; ]

REGISTERED AS object-identifier ;
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FEISTUY CM IS
Sluzby poskytované a vyuzivané CMISE
SMASE
M-EVENT-REPORT
S OCTE M-GET, M-SET, M-ACTION
M-CREATE, M-DELETE
A-ABORT M-CANCEL-GET
CMISE
A-ASSOCIATE RO-INVOKE
A-RELEASE RO-RESULT
AABORT RO-REJECT
RO-ERROR
ACSE ROSE
P-CONNECT
P-RELEASE P-DATA
P-ABORT
Prezentacna sluzba

M.Medvecky, UT FEI STU Bratislava
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Kategorie sluzieb

» Asociacné sluzby
* A-Associate
* A-Release
* A-Abort

* Manazmentové notifikacné sluzby
« M-EVENT-REPORT (potvrdz./nepotvrdz.)

+ Manazmentové operacné sluzby

« M-GET (potvrdz.)
« M-SET (potvrdz./nepotvrdz.)
+ M-ACTION (potvrdz./nepotvrdz.)
+ M-CREATE (potvrdz.)
+ M-DELETE (potvrdz.)
* M-CANCEL-GET (potvrdz.)
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FEISTU CMIS

Moznosti Strukturovania

* CMIS umoziuje

* Odpovede potvrdzujuce vykonanie operacii mézu byt spojené

do jednej odpovede s vyuzitim linkového identifikatora.

» Operacie mozu byt vykonané na viacerych objektoch.
Postup:

1. Zahrnutie: samotny objekt, objekty v n-tej trovni,

vSetky objekty po n-tu droven, cely podstrom

2. Fitrovanie: =, < 2, pritomny, podretazec, podmnoZina,
nadmnoZina, nenulovy prienik,

3. Synchronizacia: ,atomic, ,best-effort”

w. CMIP

CMIP

(Common Management Information Protocol)

» Definuje procedury pre prenos manazmentovej informacie
a syntax pre manazmentovu sluzbu CMIS.

+ Je definovany vo forme CMIP protokolovych datovych
jednotiek (PDU), ktoré su vymieniané medzi peer CMISE s
ciefom zabezpecit CMIS sluzbu.

. Na prenos CMIP PDU sa vyuziva ROSE, pricom:
+ vzdy sa vyuziva ROSE asociacna trieda 3.
* na potvrdzovanie CMIS operacii sa pouziva
operacna trieda 1, alebo 2.
* na nepotvrdzované CMIS operacie sa pouziva
operacna trieda 5.
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Typy PDU
CMIPPDU

m-EventReport m-EventReport-
— Confirmed -

,‘/ T~

m-Get m-Set

m-Create m-Set-
Confirmed

m-Delete m-Action

m-Linked-Reply m-Action-
——— “~  Confirmed —

m-Cancel-Get-
Confirmed
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ACSE

(Association Control Service Element)
* Obsahuje mnozinu sluzieb, ktoré su potrebné takmer pre
vSetky aplikacie.

« Zabezpecuje vytvorenie, udrzZiavanie a zruSenie spojenia
medzi aplikaénymi entitami.

Aplikacné spojenie

» Kooperacny vztah medzi dvomi aplikaCnymi entitami tvoreny
vymenou aplikaéno-protokolovej riadiacej informacie
prostrednictvom prezentacnych sluzieb.
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ot ACSE

ACSE

Aplikacny kontext

* Mnozina pravidiel zdiefana dvomi aplikacnymi entitami za
ucelom umoznenia ich vzajomnej spoluprace.
* Aplikacné spojenie ma iba jeden aplikacny kontext.
+ Aplikacny kontext je vzgjomne dohodnuty vztah medzi
aplikacnymi entitami v réznych otvorenych systémoch.
* Vzajomny vztah trva po dobu vykonavania vzajomne;j
ulohy.
* Vzajomny vztah zahffia dohodu, na ktoré prvky
aplikacnej sluzby (ASE) a procedury vztahujuce s k nim,
bude aplikovany.

ZS 2011/12 M.Medvecky, UT FEI STU Bratislava RTS-1IV/34
ar
FEISTY ROS E

ROSE

(Remote Operation Service Element)

+ Sluzi na podporu interaktivnych typov aplikacii.
* Umoznuje iniciovat’ operacie na vzdialenom otvorenom systéme.

Aplikacna entita ktora iniciuje operaciu, vySle Ziadost pre peer
aplikacnu entitu obsahujucu Specifikaciu danej operacie. Vzdialena
aplikacna entita sa pokusi o vykonanie operacie a mbéze podat’
spravu o vysledku pokusu.

Vymena medzi dvomi entitami sa
uskutocCriuje podfa kontextu daného
aplikacného spojenia.
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w. ACSE

ACSE sluzby

A-ASSOCIATE

» Sluzi na vytvorenie aplikaéného spojenia. Primitiva A-ASSOCIATE
je podporovana primitivou P-CONNECT. Povinnymi parametrami
sU nazov aplikacného kontextu a vysledok.

+ Nazov aplikacného kontextu identifikuje pouzity kontext, ktory je
stanoveny na zaklade dohody medzi ziadatelom a
prijemcom.Vysledok indikuje akceptovanie, alebo zamietnutie
aplikacného spojenia.

sssssssss

A-RELEASE
+ Sluzi na riadne zruSenie spojenia.
A-ABORT

+ Sluzi na ukoncenie aplikacného spojenia spolu s prislusnym
prezentacnym a relaénym spojenim.

,,,,,,,,
AAAAAA
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Operacna trieda

* Interakcia medzi dvomi entitami zu€astiujucimi sa na operacii je
charakterizovana operac¢nou triedou, ktora je pre kazdu vyzvu
dohodnuta medzi tymito dvomi entitami.

Operacna trieda urcuje:
» spbsob podavania sprav pre aplikaénu entitu, ktora sa pokusa o
operaciu (vzdy informuje o vysledku, informuje iba o

uspesnom/netspesnom priebehu operacie, neinformuje o
vysledku operacie),

* synchronnost, alebo asynchrénnost vzajomnej vymeny
(vyzyvatel pozaduje/nepozZaduje odpoved pred iniciovanim dalSej
operacie) .
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FEI STU RO S E
ROSE operacéné triedy
Uspesnost’ opericie Moéd ¢innosti
Uspes$na opericia - | Netispe§na operacia - Synchrénny Asynchrénny
‘= hlasit’ vysledok hlasit’ chybu
2 Ano Ano 1 2
=
= ; A
= Nle Ano 3
§ Ano Nie 4
Nie Nie 5
Pozn.:
* Na potvrdzovanie CMIS operécii sa pouZiva operacna trieda 1, alebo 2.
* Na nepotvrdzované CMIS operacie sa pouZziva operacna trieda 5.
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Zviazanost operacii

» V pripade pouzitia asociacnej triedy 3, m6zu byt operacie zoskupené
do mnoziny zviazanych operacii v tvare jedna rodi€ovska operacia a
jedna, alebo niekolko dcérskych operacii.

» Operacie su potom vykonavané nasledovne:

+ Aplika¢na entita (AE) iniciuje operaciu na peer AE oznaCovanu
ako rodi¢ovska operacia.

* Vykonavatel rodiCovskej operacie méze pocas vykonavania
rodicovskej operacie iniciovat' jednu, niekolko, alebo Ziadnu
operaciu. Kazda z tychto operacii je vykonavana AE, ktora je
iniciatorom rodi¢ovskej operacie.

» Kazda dcérska operacia mbze plnit funkciu rodi€ovskej operacie
pri iniciovani dalSich dcérskych operacii.
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Sluzi na zaslanie vysledku v pripade UspeSnosti operacie.

w. ROSE

Asociacna trieda

+ Dve aplikaCné entity zuCastriujuce sa na aplikanom spojeni sa
musia dohodnut na jednej z troch asociacnych tried, ktora je
platna pocas celého trvania spojenia.

* Asociacna trieda 1: operacie moze iniciovat iba iniciator
spojenia.

« Asociacna trieda 2: operacie mdze iniciovat iba
odpovedajuca entita.

+ Asocia€na trieda 3: operacie mozu iniciovat obe entity.

» Asocia¢na trieda je jednym z atributov aplikacného kontextu a
musi byt zvolena pocas vytvarania spojenia pomocou ACSE.
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Primitivy: RO-INVOKE

Touto primitivou Ziada iniciator o vykonanie operacie.
K jej parametrom patria: nazov operacie, trieda operacie, argument,
Invoke ID, Linked ID a priorita.

RO-RESULT

RO-ERROR

Sluzi na zaslanie vysledku v pripade neuspesného priebehu operacie.
Obsahuje parametre udavajlce typ a dalSie informacie tykajuce sa chyby.

RO-REJECT

Sluzi na odmietnutie poziadavky (RO-INVOKE) v pripade zistenia urcitého

problému, alebo na odmietnutie odpovede (RO-RESULT, RO-ERROR).
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