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Challenges of IT Systems Management

=Business processes increasingly depend on multi-tier composite applications

=Challenging to design, build, test, and manage for high performance and availability

=SOA, while introducing architectural flexibility exposes more inter-dependencies

=Traditional development and management processes need to be expanded to account for challenges

Front Tier

Back Tier
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WSDM is for Simplification of Management Interfaces

Value Proposition: WSDM provides the ability to
expose management capabilities using Web services

Ease integration into multi-

vendor heterogeneous application

environment
Eliminates the need to * End-to-end proble
test compatibility or ship determination accelera
special adapters to work by common data format.
with vendor specific
management applications

- WSDM Standard
Management API (4

Vendors can manage
resources without
modification to the resource

Resources can be managed
regardless of Internal
Instrumentation

*WSDM is a standard
defined by OASIS, and
is currently at the 1.1
level.

HTTP Servers Fire Walls Applicaiion Servers Data Servers
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What is WSDM?

Web Services Distributed Mangement

Management USING Web Services (MUWS)

Web services to describe and access manageability of resources

Management applications use Web services just like other
applications use Web services

Management OF Web Services (MOWYS)

An application of Management Using Web Services for the Web
Service as the IT resource

Leverage Web services foundation to enable interoperability between
managers and manageable resources

Interoperability between managers

Ratified standard from Oasis

Current version is 1.1

4 | Copyright © 2006 by IBM



R
WSDM Family of Specifications

 Built on top of the WS-Resource Framework
— WS-Resources are stateful web services

— WS-Addressing used to indicate the specific
instance of a service

e End Point References (EPR)

e WSDM introduces standard set of Manageability
Capabilities
— Identity, Manageability Characteristics,
Operational Status, Metrics, ...

— Provides a common set of semantics for all
resources

Thit

WS-Addressing

)
—

Web Services
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Exploiter Value of WSDM

=Leverages web services techniques for service announce/discovery

= Management system to business demands
=Maintains critical management despite change in the underlying
infrastructure

*Reduces Manual configuration activity associated with the management
domain

=Facilitates integration from multiple vendors
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Industry Benefit of WSDM

Consistent approach for managing SOA Applications and the IT
resources that support them

Flexibility for placement of management function

close to the resource for efficiency
centralized for broader view of IT resources in a business context

Facilitates interoperability between management products

Enables management of an expanded and future set of standards-
based resources

Reduces TCO for operations management products making them
more competitive

Reduces complexity of changing the management system when the underlying
infrastructure changes
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Apache Muse

History

IBM contributed its implementation of WSDM and made it available to the open-source Apache
Muse Project

We are supporting code portability that enables the WSDM implementations to run on different
Web Services runtimes

Application Servers (Tomcat/WAS/etc..), OSGi

Reference Implementation of WS-Distributed Management 1.1 including
WS-Addressing 1.0, WSRF 1.2, WS-N 1.3, WS-RMD 1.0 and WS-MEX
WSDM Event Format (WEF) 1.1 library

Implementation of Service Groups, Advertisements, Notifications, Subscriptions, resource creation, persistence
mechanism

Programming model that allows runtime composition of user-defined capability

Runtime support for Axis-2, JAX-WS and Equinox/OSGi (on J2SE)
Working on OSGi Foundation Profile

Command line code generation utility for generating code, packaging, deployment descriptors and client
proxies

Ability to restrict customization of the runtime from end-user modification
Utility functions/library for working with WSDM resources (dynamic proxy, resource inspector, simple analyzer)

Roadmap for evolution to WS-UM
Initial implementation of WS-Resource Transfer
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Build to Manage for WSDM: Overview

Eclipse tooling for generating WSDM manageability endpoints (MEPs)
Often used to “wrapper” existing management interfaces, e.g. JSR77
Targeted towards the Developer
Define the manageability interfaces

Implement & test the behavior

Leverages Apache Muse “under the covers”
Generates java ‘stubs’ based upon Muse programming model

Independent of SOAP engine

Code deployable into multiple environments
as WARs
as OSGi bundles

Browse endpoints with the Managed Agent Explorer

Event notification support for property changed events
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Basic Scenario: Building a MEP

@@ Create a Manageability Endpoint Project

Holds the definition of the user defined capabilities and endpoint type

Developer

Create a new Manageability Endpoint Type

Select the set of pre-defined capabilities

Create “custom” capabilities
Properties / Operations / Events (topics)
Metadata

Generate the Java code

Implement Manageability “Stubs”

Use MAX to help Test/Debug
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Basic Scenario
Create a Manageability Endpoint Project

Hew Erojects
Select a wizard i
Craate anew Manageability Endpoint Project

§

Wizards:
tvpe filber bext

- Gereral

i+ Business Inteligence and Reparting Tools
B NS

i# - Eclipse Modeding Frarmewark,

I =

= REE

B

= |~ Todling for \Web Services Distributed Management
= Manageabiity Endpoint Project |

# L Web

# . Examples

T
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Basic Scenario
Create a new Manageability Endpoint Type

ﬂ?ﬁ'—_ﬂﬂ

Select a wizard —
Create a new WSDM Manageable Resource Type file |

Wizards:

i+ - Prafiling and Logging

=

'.'_E P Tﬂt

= . Tooling For web Services Distributed Management
¥ Deployment Descriptor File
12 Manageability Endpoint Project
63 Mew WSDM Manageable Endpoint Capability
128 Wew WSDM Manageable Endpaint: Type

3

# L Web

# L wish Services

'.'E' P .“...

# - Examples =
v
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Basic Scenario
Select the set of pre-defined capabilities

New Manageable bndpoint i ype. p— E—!!

Select capabilities
Select the capabilities to include in the Manageable Endpoint Type definition

E'

= []i= Management Capabilities
[E] & Ideniey
[2] % ManiageabilityCharacteristics
[] 4 CorrelatableProperties
[] & RelationshipResource
[ state
[] % MetadataExchange
[] % Ws-Resource
[[] % Configuration L4
[} % Descripkion
(] % Metrics
BE Y crertionaistus |
[0 Relstionships

=[]\~ Management related Capabilities
[ % Advertisement

1€

I S |
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Basic Scenario

Create “custom” capabilities

fdd... | IEd&ﬁotadd:a] |Rom-3w]

) Detals
Property name:

Property bype:

Make this property:
(<) wiritable
() Read-ariy

status

' Mutability

The Failooving e tha sasiubilly difvred fu Ui property:
% Mutable
O Constant

() Appendabls

P

The following s the cardinality defined For this propesty:

(3 Ahways present
(O optional

[0, unbeunded]
1. .unbounded]

Cother | ,, 1

1= v
Metrics of the selected praperty:

Change Type Tirne Seape Gathering Tire

Caleulation Ink, . Metric Group
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Resource Properties
are added along with
their metadata



Basic Scenario
Create “custom” capabilities

=5 Management
' Operations are
declared, along with

_-l'dmwu“ ing r.pﬂdm_ used:

M'H’w Operations Topics
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__________ parameters and faults
Details of the selected operation:
Operation name: suspend
Feeturn bype: string

Mo

[Irpwt comple: data typuJ

' Parameters

MMptlﬂﬂ are defined for the selected operation:

Tarme Type

(= ncegtioss

The Following exceptions are defined For the selected operation:

Type Add...

BaseFaultType



Basic Scenario
Create “custom” capabilities

Manageable Endpoint

Type

Mansgeable Endpoint type n
shipper

Manageable Endpoint narmes
hittp: { e ibirn .comyshippe

Specify capabilities to use in

" Pesource lifetime C
i = User defined Capat

T we—
Add Capakility. . .

=" Management relate
* Resource properky

Management Capal
o Identity

% ManagaabilityC
& OperationalStal

o Get
T Set
B Query

& ShipperCap (}5l

" FfJ" ) mi“i;

S W el Semes o

[ cnﬁwﬁm
[] % Description
[] & Metrics
[] % Relationships 5
=[] Managemerit related Capabilities
[] % Advertisement
[] & MatificationConsumer
[] % MotificationPraducer
[ ] Resaurce property Capabilities
= [i= Resource ifetime Capabiities
[ ] & ImmediateResourceTermination
[[] & Scheduledresource Termination
= [¢] " User defined Capabilities
& ShipperCap (/ShipperManagement|ShipperCap mcap)

!_[_-‘_.:

J | concdt |

Type Definition
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Custom capability
added to the
manageability
endpoint type



Basic Scenario
Generate the Java code

Multiple generation
options include OSGi

Pregectizer Farsmeters

Output project W
Use defaul locstion  [AxisZ on OSGI

[l overwrite files if necessary

Z | Fnsh || caneel
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Basic Scenario
Implement the Java code

r_. JY i 541 ;_‘Zﬂf)u;il.jr)r:jg va - EfIJpJe ]_.!JL', —_|.J_5 E"_:L{Ef')ff_—:r‘)lif}{pﬂﬁf.jIAIMJIJJIJJL'E-JJJ‘JJ ! ! d _"I t:!"
File Edb Source Refsctor Nevigate Sesrch Project Run Window Help - Each operation
e et 0 R Qr  HHEr I E MBS e 20 . 7§ 3wea “ implemented with
| = B[ mcmdttr e X =5 “TODO Task Marker”
ok -NE - B (A
= = ——y public class HyCapability extemds ibstractisResourceCapability implements INyCapability
! ( i
f g;ﬁ:j private static fimal QName(] PROPERTIES = mew Qilamwe[] il EaCh p.:operty glven
=i Jewiovcs { new Cliswes | HAMESPACE URT, tat BREFTX) bean like
1= H com, ibm. mew, ShipperCap - L TRBRERE i
Ay G getters/setters
e %ace:cmmw - public QName[] getPropertylames ()
..F

PROPERTIES ¢ Web App created

returm _PROPERTIES;

1 _status -
@ getPropertyNames() ¥ automatlca"y
zﬁ:‘;ﬁ;m private String status; I d . h “R
# B RE s-rmf:-y{;ﬂg] = publio String getStatus|) ntesgrate ”W|t un
+ B Web App Libraries ! =| on oerver
+ |~ WebContent . return _status;
e Automatically brings
B = ar = T-xx: veid setStacus (String paramd) up MAX y g
_status = paramd;
¥
|

B

Problems | Javadoc |Declaration Corsole Task List | Outlire Servers | = Tasks 52 = | ATT0
1 kems
v ! Deseriptian Resource Path Location

TODO implement suspend MyCapabilit... Shipper/JavaSourcejcomiib... line 31
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Basic Scenario

Test using MA

g O Qvq-
D profiing M... 77 Mavigator LogNavig..,
- ¥ B B

= Bgum.mdamyxmh
22 amonitoring> http 1)3.42.117,16:899

r. HrJ!lUJJJ JJJIFJJ 1B~ rﬂ|J,JJ 50K D

Fie Ed‘s! N.awgd:e Search Project  Run 'M'vdow Heb

X

ofkspacesiwsdmiemps.

b BBE & B @84

EEW

- Manage

i
i
«

T | (@ Profiing and ... |

(==68)

et -

\jscs-de  Resource Tapology
=] stmﬁm 16:8%91 fsca-def aul-shipper fservices Shipper
=1properties |

rauves2iOperstionalStatus [heep:/fdocs. oasis-open, orgiwsdmimuws2-2
T wisnk:FixedTopicSet [http: [{docs. oasis-open. orgfwsn/b-2]

1 wisrforp: QueryExpressionDislect [http:fjdocs oasis-apen arghuwsrfp-2.

1 wisnk: TopicE xpressionDialect [http: o open. orgfwsnjb-2]
2 muws2:Relationship [http:fjdocs oasis-open.orghwsdmmums2-2, xsd]
1 muws1:Resourceld [http: jdocs. nasis-open. orgfwsdm muws1 -2, xsd]
1 wsnit; TopicExpression [hetp: ffdocs. mmaq’mm 2]

-—i [http:}fws. apache.orgh ing]
£ wist: TopicSet [http: fdocs. oasis-open. orgiwsnjt-1]

1 muws1:ManageabilieyCapability [hekp: (fdo -open. or gy

o

= g Operations
# getMetadata
# queryRelationshipsy Type
# subscribe
& resume
% queryResourceProperties
% getResourcePropertyDacument
4 suspend
% getMultipleResourceProperties
# setResourceProperties
# getCurrentMessage
# destrov
& notiFy
% setTerminationTime
& getResourceProperty

' Details '
Property Value
ltnsistatus [hetpiihws. . Available
= muwsz: Operationalst.., Unavailable
=l wsnit: TopicExpression.... http:tidocs.oasis-open....
[l rmuwes1:Managesbiity... http:jjdocs.oasis-open....
[l wesnib: TopicEpression. ., muws2: OperationalStat, .,
Clrmuwsi:Resourceld [, SomelD
[l wisnb:FixedTopicset [...  true
(=l wst: TopicSet [http:()... Serialization of the wst:...
[l wesrfrpi QueryExpres, . hitpi v w3 arg/TRY. .,
s z: Relationship [ .,
value Editor J
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Integrated with TPTP
profile view

View/set properties
Invoke operations

Can subscribe for
notifications (and will
update automatically)




Basic Scenario
MAX can be used to connect to any WSDM Resource
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L brafile [x]| Use EPR to indicate
Create, manage, and run configurations which resource
. Supports Service
2% B3 s Groups
E ¥ T | Destination | = Commen
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