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� DMTF: variant of UML metamodel

� class, object, association, etc.

� IETF: implicit metamodel

� everything in a MIB is an OID

� !������� �!������� 

� SNMP MIBs: SMI

� SNMP PIBs (policies): e.g., SPPI
� CIM Schemas: MOF
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� IETF: BER
� DMTF: XML, CIM Operations over HTTP
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� e.g., RFC 1156 immediately replaced with RFC 1213 because
of the Address Translation Group213

� #
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������	������� 

� e.g., no per-interface ACLs in RFC 1213

� must use telnet
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� poor trade-off between quality and timeliness

� fast design is not beautiful
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� the best technology experts

� the best information modelers
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� e.g., what dials and knobs do we need to manage�����
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� IETF, DMTF, OMG, TMF, ISO, ITU-T, TOG, etc.
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� not invented here syndrome

� no time to read the literature -> start from scratch

� �
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� Terminology keeps changing:

� e.g., DMTF: event, notification, indication

� customers are confused

� Standards bodies waste precious time
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� e.g., OMG’s four-tier metamodel architecture

� usefulness in practice?

� devised by theoreticians

� over-engineering antipattern
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� e.g., many IETF’s SNMP MIBs

� bottom line blurred by details

� devised by application developers

� under-engineering antipattern
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� must read SMI fluently to understand SNMP MIBs

� must read MOF fluently to understand CIM schemas
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� Split between conceptual, specification, and implementation
models (analysis, design, and implementation phases).
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� Isolate the architecture-independent core from the rest:

� facilitate reuse

� more elegant design

� decrease the risks of terminological changes and confusion
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� We need to attract the best technology experts and the
best information modelers in standards bodies

� ,��������	����
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� As management issues become more complex, we need to
migrate to an iterative and incremental modeling process.
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� addresses poor models, not changing requirements
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CIM Schema
MOF

SNMP MIB
SMI

UIM
UML

Universal
Information

Model

Data
Models
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� ignore details

� ������������
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� indep. of data repository

� indep. of communication protocol

� communication and information models are indep.
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� stable terminology

� no need to retrain people

� "������ 

� shared by IETF, DMTF, etc.
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� some of the best technology experts in the world

� some of the best mgmt. info. modelers in the world

� researchers

� independent consultants

� end-users
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� SNMP MIB

� CIM schema

� LDAP directory schema

� etc.
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� vendors developing mgmt. applications

� independent consultants

� end-users
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� delays time-to-market for new technologies

� vendors = no-no
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CIM schema
MOF

SNMP MIB
SMI

LUIM
UML

Lightweight 
Universal

Information
Model

Data
Models
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� UML class diagrams, sequence diagrams, etc.

� whitepaper
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� ready for mass-market
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� feedback from beta-testers
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� e.g., annotations to the whitepaper

� goal: the same problems will not resurface in the future
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Conceptual UIM

Iteration 2

Specification UIM

Iteration 1

Mass Market

Applications

Data Models

LUIM

Beta Test

Brainstorming

Data Models

Applications

$$$$

Further 
Iterations
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� mgmt. issues changed over time
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� flaws were discovered in the info. model
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� set deadlines for each step of the standardization process

� chairperson of each WG must enforce deadlines
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� competition between standards bodies:

� DMTF wants to beat IETF in enterprise mgmt. (IP world)

� TMF (telephony world) wants to have impact in IP world

� OMG and TOG want to show the world that their
architectures are useful, and enterprise mgmt. is a good
application domain for them

� competition between top-notch model designers

� recognition by peers
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� reuse
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� avoid terminological confusion
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� UIM: big picture

� data models: details
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� different people in a WG have conflicting views on the way a
technology should be managed

� different WGs come up with different UIMs, which are
both consistent and smart

� ��
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� causes terminological confusion

� segments the market

� #
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� IETF’s way: let the market decide

� customers can compare UIMs: all expressed in the same
lingua franca (UML)
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� some models are not good enough

� reinvent the wheel antipattern

� finding the right level of abstraction

� learning curve is too steep
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� multi-tier models

� iterative process
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� share conceptual UIMs

� avoid terminological confusion
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� UIMs: designers and technology experts

� data models: developers and specialists of SMI (SNMP),
MOF (WBEM/CIM), etc.
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� work with AT&T and Cisco

� reverse-engineer existing SNMP MIBs

� reverse-engineer existing CIM schemas
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