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1 Introduction

This document describes a methodology and a set of tests that have been constructed to
guantify the performance characteristics of systems that implement the CIM management
model. The purpose of these benchmarksis to provide the results necessary to compare
different implementations of a CIM system, as well as providing the data necessary to
determine if the resource budgets for target managed elements can be met.

J
CIM. lent

CIM ¢t
Client
Cim-xml
Protocol
(standard)

CIM Server /
CIM Object | +—»
Manager
Provider Interface
(Language APIs)

fall V|

P CIM
Provider

Figure1l: Major CIM System Components

The major system components under consideration are the client/server protocol, the CIM
Server (or CIMOM), the repository and the CIM providers. The instrumentation interface
will reside at the CIM client.

The benchmarks will perform measurements along a number of different dimensions: the
latency for aset of CIM operations (where an operation describes a management - i.e.,
monitor or control - action on a CIM modeled resource); the in-memory requirements for
the CIM server; and the persistent-storage requirements for the repository. The
performance and storage requirements will be gauged by discretely varying the size of

the models and the number of instances in the system. The dimensions to be measured are
seen as external attributes of the system. Treating the system as a black box has the
advantage of being able to infer the properties of the system using external
instrumentation interfaces. Thisin turn means that the observations will have negligible
impact on the overall system performance while also providing the meansto perform an
appl es-to-apples comparison of different CIM implementations. This methodology allows
the various elements of a CIM system to be characterized and compared. For example,
changing the size of the model and the number of instances under consideration will
provide aclear indication of how efficient the object encoding is (the in-memory
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regquirements), how efficient the object serialization is (the persistent-memory
requirements) and what effect varying these dimensions has on the observed performance
of CIM operations (the latency).

Functional Group CIM Operations

Basic Read GetClass, EnumerateClasses,
EnumerateClassNames, Getlnstance,
Enumeratelnstances, EnumeratelnstanceNames,

GetProperty
Basic Write SetProperty
Schema Manipulation CreateClass, ModifyClass, DeleteClass
Instance Manipulation Createlnstance, Modifylnstance, Deletelnstance
Association Traversal Associators, AssociatorNames, References,
ReferenceNames
Query ExecQuery
Qualifier Declaration GetQualifier, SetQualifier, DeleteQualifier,

EnumerateQualifier

Table 1: Benchmark test setsfor extrinsic method operations

CIM operations can be broken down into functional groups, each supporting a number of
set of method calls. The following table lists the functional groups athe operations
associated with each group. The benchmarks are designed to measure the performance
characteristics for all of the operations within each group. A further discrimination is
made between on those operations that are performed by both intrinsic methods and
extrinsic methods. (Intrinsic methods operate on the CIM model and are internal to the
CIM Server while extrinsic methods are executed by a provider.) Distinguishing between
intrinsic and extrinsic operations characterizes the performance overhead of invoking a
provider. A final set of tests characterize the performance of indication operations — of
particular interest here is what effect indication filters have on event delivery.

Nortel Networks
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2 Choicesof WBEM I mplementations

There are severa choices of WBEM server implementations for benchmarks:
e OpenPegasus

Thisis an open source implementation driven by IBM, HP, EMC, etc. Currently this
implementation has alot of activities and development work being done, and it attracts
much industrial attention. The advantages of thisimplementation are that the repository is
implemented in XML which is easy to debug, and that it also comes with a debug client.
However, the disadvantages are that the repository isway too large, and afew CIM
operations are NOT yet supported. The version used in the benchmark testsis release 2.2.

e OpenWBEM

Thisis an open source implementation driven by Center7. The openWBEM
implementation has a better architecture than openPegasus, and most of the CIM
operations are supported. It isaso smaller in repository size and has adlightly better
memory footprint. However, the openWBEM implementation appears to have less
industrial interests at this point. The version used in the benchmark testsis release 2.0.6.
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3 General Benchmark Conditions

Unless otherwise stated, all benchmark results described in this document were obtained
under the following conditions:

Platform - Debian Linux running kernel 2.4.18; if available, all benchmark tests
will be performed on a PPC G4 machine.

100Mb/s LAN connection

CPU speed - Pentium 111 550MHz, 512KB CPU Cache, RAM size - 128MB
WBEM client and WBEM server are running on the same computer

WBEM client and WBEM server are running on different computers given that
the computers are connected with a 100bps Ethernet connection. The Ethernet
connection is shared with other traffic streamsin order to simulate the internet

cloud.

e OpenPegasus WBEM server version - release 2.2
e OpenWBEM WBEM server version - release 2.0.6

Characteristic Value
Vendor_id Genuinelntel
CPU family 6
Model 7
Model name Pentium 111 (Katmai)
Stepping 3
CPU MHz 550MHz (548.630MHz)
Cachesize 512KB
Fdiv_bug No
HIt bug No
FOOf bug No
Coma_bug No
Fpu yes
Fpu_exception yes
Cpuid level 2
Wp yes
Flags Fpu vme do pse tsc msr pae mce cx8 sep mtrr pge mca
cmov pat pse36 mmx fxsr sse
Bogomips 1094.45

Table 2. Processor Characteristics
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4 Benchmark Feature Specification

The main goal of the benchmark testsisto evaluate the WBEM server performance with
respect to the normal CIM operations, including latency, size of executables and shared
libraries, size of the repository, CPU utilization and memory footprint.

The benchmark tests can be categorized into three groups:

1. CIM class, instance, property, association and qualifier operations on the
repository,

2. CIM instance, association, property and method invocation operations on a
provider,

3. process indication operations (the class indication and instance indication are not
yet supported in most of the WBEM/CIM implementations), and

4. ExecQuery

Note that for each type of CIM operation, the benchmark tests are divided by groups
depending on the varying factors of the tests. For example, the repository class operations
can be benchmarked against three factors: number of classesin the repository, class
inheritance and HTTP/HTTPS protocols. The benchmark tests are grouped according to
the conditions so that only one factor is varying at one time while all others are fixed.

4.1 Repository Operations

The operations on the repository include class operations, instance operations, association
operations and qualifier operations.

The repository implementations differ from each WBEM server implementations;
therefore, the benchmark tests consider the overall performance of the server and the
repository operations.

The following performance aspects are measured: latency of arequest, size of the
repository, CPU utilization, and memory footprint.

Nortel Networks
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CIMXML/HTTP | WBEM Server
WBEM Client >

Internal Interface

epository

Figure2: CIM Repository Operation Flow

4.1.1 CIM Class Operations

The class operations include five types of operations:

o GetClass
The GetClass operation retrieves the inheritance, properties, qualifiers and methods of the
specified class. An exception is thrown if the class does not exist. Thisis possibly the
only useful class operation to BCM.

e EnumerateClassNames
The EnumerateClassNames operation returns the class names excluding any qualifiers or
properties within the namespace specified in the request. This operation maybe used in
some casesin BCM.

e CreateClass
The CreateClass operation creates a new class in the namespace in the repository. If a
class with the same class name and the version number already exists, then a CIM
exception is thrown and the operation fails.

e DdeteClass

The DeleteClass operation removes a class from the given namespace in the repository. If
the class does not exist in the namespace, a CIM exception is thrown.

e ModifyClass

The ModifyClass operation modifies the properties and/or qualifiers of aclass. Note that
some CIM implementations do NOT support ModifyClass feature yet.

Nortel Networks



12/3/03 Ocelot - CIMOM Benchmarks Page 10

Since the BCM box uses mostly GetClass and occasionally EnumerateClassNames, we
will focus the benchmarks on these two operations.

The performance of the above operationsis assumed to depend mainly on the number of
classes within the specified namespace. Therefore, the benchmarks are tested against the
number of classes in the namespace. The reasonable |lower boundary for the benchmarks
would be around 120 classes. Thisis because the new class is extended either from the
CIM core models or from other standard CIM models which are extended from the core
models, and thus the classes in the core models are always presented in a namespace. A
reasonabl e upper boundary for number of classesin the repository is around 5000 classes.
This number may vary depending on the complexity of the models.

The class operations are also tested using CIMXML over HTTP and CIMXML over
HTTPS protocols, and the level of inheritance of aclass.

The following tables capture the benchmark test groups for a class operation. The same
sets of the tests are repeated for al the CIM class operations.

Benchmark tests against scales

L ower Upper
boundary boundary
Number of
Classesin the 120 500 1000 2000 3000 5000
repository
Benchmark tests against qualifiers
L ower Upper
boundary boundary
Number of
qualifiersof a 10 100 150 200 250 300
class
Benchmark tests against protocols
CIMXML over HTTP/HTTPS given a fixed number HTTP HTTPS
of classes

Table 3. Benchmark test setsfor CIM class operations

4.1.2 CIM Instance Operations

There are six types of instance operations. The instance operation performance would
likely be affected by the number of classes in the repository, number of instances of a
class, number of keys of an instance and key types.

e EnumeratelnstanceNames
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The Enumeratel nstanceNames operation returns the CIM object path in a string format
including the namespace, class name and key property values of all instances of a
requested class.

e Enumeratelnstances

The Enumeratel nstances operation returns all the instances of a specified class. If thereis
afilter condition specified in the request, only the specified properties of the instances
will be returned. The combination usage of Local Onl y and Deepl nheri t ance
allows instances of the superclass(es) and/or the subclass(es) to be returned. But the
benchmark tests described in this document returns only the instances of the requested
class.

e Createlnstance
The Createlnstance operation creates an instance of a specified classin the repository. A
CIM exception isthrown if thereis aready an instance with the same key property value
or values.

e Getlnstance
The Getlnstance operation returns an instance with the specified key property values. All
the properties of the instance are returned. This operation is tested with
I ncl udeQual i fiers fieldissetto TRUE.

e Deéletelnstance

The Deletelnstance operation deletes an instance from the repository. A CIM exception is
thrown if the instance does not exist.

¢ Modifylnstance
The Modifylnstance operation changes the property or properties of an instance. Note
that the key properties of an instance cannot be changed and a CIM exception is thrown if

one attempts to change a key property.

The benchmark tests include only Getlnstance, Enumeratel nstanceNames and
Enumeratel nstances operation as they are the only ones being used in BCM.

The instance operations are tested using the following benchmark tests:

Benchmark tests against scales

L ower Upper
boundary boundary

Number of instances of the
requested classgiven a fixed 0 50 100 200 500 1000
number of classesin the
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repository

Number of keyson an
instance given a fixed

number of instances of a 1 2 4 6 8 10
class

Benchmark tests against key types
Key Types String Integer

Benchmark tests against protocols

CIMXML over HTTP/HTTPS given a fixed number HTTP HTTPS
of classes and a fixed number of instances of a class

Table 4. Benchmark test setsfor CIM instance operations

4.1.3 CIM Property Operations

The property operationswill not be used in BCM, and therelated benchmark tests
aretherefore omitted.

The property operations include two types of operations:
o (GetProperty

The GetProperty operation returns the requested property value of a particular instance.
o SetProperty

The SetProperty operation modifies the requested property value of a particular instance.

Benchmark tests against scales

L ower Upper
boundary boundary
Number of instances of the
requested class given a fixed 0 10 50 200 500 1000
number of classesin the
repository
Number of propertieson an
instance given a fixed 1 5 10 20 30 50
number of instances of a
class
Benchmark tests against property types

Property Types String I nteger

Benchmark tests against protocols

CIMXML over HTTP/HTTPS given a fixed number HTTP HTTPS
of classes and a fixed number of instances of a class

Table 5. Benchmark test setsfor CIM property operations
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4.1.4 CIM Association Operations

The association operationswill not beused in BCM, and therelated benchmark
tests aretherefore omitted.

The CIM association operations include four types of operations.
e Associators

The Associators operation returns alist of instances associated with a particular instance
or classes associated with a particular class.

e AssociatorNames

The AssociatorNames operation returns alist of names of instances associated with a
particular instance or class names associated with a particular class.

e References

The References operation returns alist of associations for a particular class or an
instance.

e ReferenceNames

The ReferenceNames operation returns alist of names of associations for a particular
class or an instance.

Benchmark tests against scales

L ower Upper
boundary boundary

Number of association
instances with fixed number 0 10 50 200 500 1000
of classesin therepository

?7??

Benchmark tests against protocols

CIMXML over HTTP/HTTPS given a fixed number HTTP HTTPS
of association instances and a fixed number of
classes

Table 6. Benchmark test setsfor CIM association operations

4.1.5 CIM Qualifier Operations

The qualifier operationswill not beused in BCM, and therelated benchmark tests
aretherefore omitted.
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The qualifier operations retrieve and set the qualifier of a classin the repository. This set
of operations only applies to the repository.

e EnumerateQuadlifiers

The EnumerateQualifiers operation returns alist of qualifiersin the namespace.
o GetQualifier

The GetQualifier operation returns a qualifier from a given namespace.
o SetQualifier

The SetQualifier operation creates or modifies a particular qualifier in agiven
namespace.

e DeéleteQualifier

The DeleteQualifier operation removes a qualifier from a namespace.

Benchmark tests against scales

Lower Upper
boundary boundary
Number of Classesin the 120 500 1000 | 2000 | 3000 5000
repository
Number of qualifiers of the
requested classwith fixed 2 10 30 50 100 200
number of classesin the
repository
Benchmark tests against protocols

CIMXML over HTTP/HTTPSgiven afixed HTTP HTTPS
number of qualifierson a classand a fixed number
of classes

Table 7: Benchmark test setsfor CIM qualifier operations

4.1.6 ExecQuery Operation

The ExecQuery operation will not beused in BCM, and therelated benchmark tests
aretherefore omitted.

The ExecQuery operation executes a database-style query on the classes and instances.

Benchmark tests against scales

L ower Upper
boundary boundary
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Number of Classesin the

X 120 500 1000 2000 3000 5000
repository
Number of instances of the
requested classgiven a 0 10 50 200 500 1000
fixed number of classesin
therepository

Benchmark tests against protocols

CIMXML over HTTP/HTTPS given a fixed HTTP HTTPS
number of qualifierson a classand a fixed number
of classes

Table 8: Benchmark test setsfor ExecQuery operation

4.2 Provider Operations

The operations on the provider are similar to those on the repository except the exclusion
of class operations and qualifier operations. The normal provider operations include
instance operations, association operations, method invocations and property operations.
Note that the indication operation is a special type of provider operation, and it is covered
in the indication benchmark test section.

The following performance aspects are measured: |atency of arequest, size of the
repository, size of the shared libraries, CPU utilization, and memory footprint.

The provider benchmarks do not consider the speciaty of the provider implementations,
and thus the providers used in the tests are designed to perform NULL operation and
immediately return with OK status.

Unless otherwise stated, all provider benchmarks are measured under the condition that
the provider shared libraries are loaded prior to the tests and thus the library initia
loading time is not considered.

CIMXML/HTTP | WBEM Server
WBEM Client >

Ti Provider Interface

Provider

Figure3: CIM Provider Operation Flow
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4.2.1 CIM Instance Operations

There are six types of instance operations. The instance operation performance may be
affected by the number of classesin the repository, number of instances of a class,
number of keys of an instance and key types.

Enumeratel nstanceNames
Enumeratel nstances - least used
Createlnstance

Getlnstance

Deletelnstance

Modifylnstance

The instance operations on a provider are similar to those of the instance operations on
the repository. The instance operations are tested using the following benchmark tests:

Benchmark tests against scales

L ower Upper
boundary boundary
Number of instances of the
requested class given a fixed 0 50 100 200 500 1000
number of classesin the
repository
Number of keyson an
instance given a fixed 1 5 4 6 8 10
number of instances of a
class
Benchmark tests against key types

Key Types String Integer

Benchmark tests against protocols

CIMXML over HTTP/HTTPSgiven a fixed number HTTP HTTPS
of classes and a fixed number of instances of a class

Table 9: Benchmark test setsfor CIM instance operations

4.2.2 CIM Property Operations

The property operations on a provider are similar to those on the repository and include
two types of operations:

o (GetProperty
o SetProperty
Benchmark tests against scales
L ower Upper
boundary boundary
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Number of instances of the
requested class given a fixed 0 10 50 200 500 1000
number of classes
Number of propertieson an
instance given afixed 1 5 10 20 30 50
number of instances of a
class
Benchmark tests against property types
Property Types String Integer
Benchmark tests against protocols
CIMXML over HTTP/HTTPSgiven a fixed number HTTP HTTPS
of classes and a fixed number of instances of a class
Table 10: Benchmark test setsfor CIM property operations

4.2.3 CIM Association Operations
The association operations on a provider are similar to those on the repository and
include four types of operations:

e Associators

e AssociatorNames

e References

e ReferenceNames

Benchmark tests against scales
L ower Upper
boundary boundary
Number of association
instances with fixed number 0 500 1000 3000 4000 5000
of classesin therepository
Number of references
defined in the association 2 3 4
class
Benchmark tests against protocols

CIMXML over HTTP/HTTPSwith fixed number of HTTP HTTPS

association instances and fixed number of classes

Table 11: Benchmark test setsfor CIM association operations

According to the spec., an association class can have morethan two references
defined. However, the spec. does not provide descriptions on how enumerating
association and reference works. I n the case of a four-way association, it isunclear
how the references arereturned from arequest of enumerating references. TODO
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4.2.4 CIM Extrinsic Method Operations

e InvokeMethod

The extrinsic method invocation operations are tested using the following benchmark
tests:

Benchmark tests against scales

L ower Upper
boundary boundary
Number input parameters
in the method invocation 0 ! 2 5 10
Number of output
parametersin the method 0 1 2 5 10
invocation
Benchmark tests against parameter types
Types of theinput/output parameters String Integer
Benchmark tests against protocols
CIMXML over HTTP/HTTPS HTTP HTTPS

Table 12: Benchmark test setsfor extrinsic method oper ations

4.3 Indications

TODO

The indication tests measures the latency and throughput of indications. The latency does
NOT consider the delay of the handler to the client because the handlers are highly
customized by programmers.

4.3.1 Indication Test Setup in openPegasus

The indication tests are performed using the RT_Indication example provided by
openPegasus. The setup is shown as in the figure below:

FIGURE: TODO

4.4 Client Library XML Encoding/Decoding

This benchmark test is to evauate the WBEM client XML encoding and decoding
performance using the client library provided by each WBEM implementation.
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Benchmark tests against request types
Request Type Simple operation Multiple operations

Table 13: Benchmark test setsfor extrinsic method oper ations
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5 Benchmark Test I nstrumentation and | mplementation
5.1 Instrumentation

There are two options of the instrumentation locations. Please see the diagram below

— 1 CIMXMLHTTP| |  WBEM Server
WBEM Client | | g '
P i
[} [} [}
[} [} |
Instrumentation Point 1 Instrumentation Point 3

Including the HTTP
session setup sequence

Instrumentation Point 2
Excluding session setup
sequence, but including HTTP
stack processing time

Figure 4. Instrumentation Points

5.1.1 Option 1: Instrumentation at Client Session End

The instrumentation at the client session end implies that the benchmark is the duration of
the period between the HTTP or HTTPS session is setup and the same session finishes.
This instrumentation provides benchmarks of overall performance of the CIM operations
over HTTP/HTTPS.

5.1.2 Option 2: Instrumentation at Client Protocol End

The instrumentation at the client protocol end implies that the benchmark is the duration
of the period between the CIMXML request is put onto aHTTP or HTTPS protocol stack
and the CIMXML response is received. This instrumentation provides benchmarks of
CIMOM operation performance without consideration of the HTTP/HTTPS session setup
procedures.

5.1.3 Option 3: Instrumentation at CIMOM Server Protocol End

The instrumentation at the CIMOM server protocol end implies that the benchmark is the
duration of the period between a CIMXML request is received by WBEM server and a
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CIMXML response is sent by the server. This operation considers only the server
operation benchmarks without any consideration of the CIMXML messaging and
HTTP/HTTPS session setup procedures. This instrumentation concerns mainly the
performance of WBEM server repository interface and provider interface. To work with
this option, one must insert the timestamps in the corresponding CIMOM server process.

5.1.4 Option 4: Instrumentation using Binary I nterface

The instrumentation can also be done using the binary interface provided by some
CIMOM implementations. The binary instrumentation point is not shown in the figure,
but the measurement point would be on the backend of the client side.

5.2 Implementation
5.2.1 wbemexec Utility

OpenPegasus provides a command line utility called "wbemexec". Thistool reads the
formatted CIMXML request from standard input, generates and sends a CIMXML
request to the WBEM server, receives the CIMXML response and print the response to
standard output. The wbemexec isa CIM client. Once a XML file containing a CIMXML
request is created, the wbemexec utility performs the following steps. The stepsin red
refer to the timestamp insertion points for the benchmarks.

1. openthe XML file
2. read the CIMXML request into amemory buffer
3. check for the XML syntax error

4. make acopy of CIMXML request

5. encapsulate XML into HTTP message

6. debug print the request message

e start timer a instrumentation point 1

7. connect to the WBEM server

e start timer at instrumentation point 2

8. send the CIMXML reguest and receive a CIMXML response
e stop timer for both instrumentation points

9. put the response into a buffer

10. format the response and write to standard output

A Perl script iswritten to repeatedly invoke the wbemexec utility for TODO times and
the benchmark result is the average time in a single invocation.

5.2.2 Test Suite

e Introduction
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The test suite is designed to allow the performance of an assortment of CIM serversto be
benchmarked. Any number of tests and/or test scripts may be written to examine
whatever performance aspects are desired. The scripts expect to have accessto the
whbemexec command-line program (a part of OpenPegasus), in particular, a version
which has been modified to display how long the current request took to complete in the
form

Operation took X x/Y.y seconds

where X .x isthe total number of seconds required (not including the time required to

connect to the server) and Y.y isthe

total number of seconds required including the time required to connect to the server.
The test suite is started by typing

./ TestSuite.pl <Testfile>

at the command line, where <Testfile> is afile containing the tests to be run (its format
will be discussed later). Thefile "Script.txt" isincluded as a default file for the test suite.

e Directory Structurein CVS

bent
ci mBenchmar ks/
Test Sui te. pl
<TypeOf Test >Test s. t xt
openwbent

<TypeOf Test >/
<TypeOf Test >Pr ovi der . cpp
<TypeOf Test >Provi der. h
Makefil e

Pegasus/
<TypeOf Test >/
<TypeOf Test >Provi der. cpp
<TypeO Test >Provi der. h
<TypeOf Test >Pr ovi der Mai n. cpp
Makefile

reposit o'ry)
<TypeCOf Test ><Act i on>. pl

provi der/
<TypeCOf Test ><Act i on>. pl

xm Request s/
ci mMResponses/
util s/

Xm Gen. pm

<TypeOfTest> can be "class’, "instance", "property", "association” and "method"
depending on what type of CIM operation is tested. <Action> refersto "setup”, "tests" or
"cleanup” of the specified type of CIM operation. For instance, the test scripts for the
instance operation with provider would be in directory bcm/cimBenchmark/provider,
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named as ClassSetup.pl, ClassTests.pl, and ClassCleanup.pl, and the provider code would
be in directory becm/cimBenchmark/openwbem/instance. The sequence of setup, tests and
cleanup would alow one to produce a number of dummy classes, instances, or qualifiers
in order to achieve a certain set of discrete test points, to perform the corresponding tests
and finally to do the proper cleanup.

e Seriesformat

The TestSuite.pl file invokes a series of tests by reading a script file. The script file
contains information about which tests are to be performed and is formatted as below:

#lines starting with a '# are conments

#

#Test Coment: <script> <conmand |ine options>
#

# Cl ass setup options: <nanespace> <dummyC assNane>

# <total #O C assesl nRep> <server Host nanme>

Exanple 1: ./repository/C assSetup.pl root/w dget DunmyCl ass 5000
pkany216

# Class test options: <repetitions> <nanespace> <server Host nane>

Exanmple 2: ./repository/Cl assTests.pl 100 root/w dget pkany216

# Class setup options: <nanespace> <dummyC assNane>

# <total #O C assesToC ean> <server Host nane>

Exanmpl e 3: ./repository/ d assC eanup. pl root/w dget DunmyC ass 4020
pkany216

Note that the test scripts are invoked just asif they were being invoked from ashell. Any
arguments after the test name are passed to the appropriate test script as command line
options.

e Test Script Format

Each individual test script may be in any format, as long as it adheres to the following
rules:

0 It must be possible to invoke the script from the command line with any
needed options

0 Thetest script must return an integer value which, when shifted 8 bitsto
the left, indicates the number of errors which occurred when running the
scripts (EG if ascript was run for 1000 repetitions and 4 of those
repetitions resulted in errors, the script would return (4 << 8). In the case
of aperl script, it would simply return 4).

The current test scripts are written in perl, and may serve as atemplate for any future test
scripts. They make use of the XmlGen perl module (which functions as an object) to
create an xml file which will be passed to wbemexec, and they then receive and interpret
the results.

e Error Checking
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The TestSuite.pl will, before anything is run, go through the test scripts and verify that
each file exists. Note that, as aresult, afull path to any script file must be provided, since
the test script will not use $PATH when checking for existence.

During running, TestSuite.pl will report on how many errors were experienced by each
test.

e Some Sample Scripts
These scripts are not currently used in the benchmark tests. They are template scripts for
the new test scripts and located in the directory becm/cimBenchmark/sampleScripts.

Enuner at eCl assNanes. pl
Usage: Enuner at eCl assNanes. pl <Repetitions> <Nanespace>

Purpose: This script tests how long it takesto return alist of al classesin the current
namespace

Creat ed ass. pl

Usage: Creat eCl ass. pl <Repetitions> <Nanmespace> <Cl assNane>
Purpose: This script creates classes O assNane0 to d assNameN in the supplied
namespace where (N+1) isthe number of repetitions.

Cr eat eSubd ass. pl

Usage: Cr eat eSubCl ass. pl <Repetitions> <Namespace> <Cl assNane>
<Super C ass>

Purpose: This script creates classes O assNanme0 to d assNameN (N+1 is the number of
repetitions) in the supplied namespace, where al of the classes inherit from the supplied
SuperClass. The SuperClass must, of course, exist.

Del et ed ass. pl
Usage: Del et eCl ass. pl <Repetitions> <Nanmespace> <Cl assNane> <Numeri c>

Purpose: This script deletes the specified class in the specified namespace. If Numericis
1, it will delete the classes A assName0 to Gl assNanmeN (Where N+1 is the number of
repetitions). If Numericiso, it will delete d assNane.

Get d ass. pl

Usage: Get O ass. pl <Repetitions> <Nanmespace> <Cl assNane> <Local Onl y>
<l ncl udeOri gi n> <l ncludeQualifiers> <Nuneric>

Purpose: This script retrieves information about the specified class. If Numericis 1, it
will retrieve d assName0 to O assNameN (as per the other numeric scripts). If Numericis
0, it will retrieve d assNane. Local Only, | ncl udeOri gi n, and | ncl udeQual i fiers are
al IPARAM’s to be passed to the cimserver. They take either TRUE or FALSE, and their
effect is as the effect of the equivalent IPARAM.

5.2.3 Test Providers

The tested providers include the instance provider, property provider, association
provider, method provider and indication provider.
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Usually, the actions inside the provider are highly customized depending on the features
of the managed element. Thus, the provider processing time varies greatly from
application to application. In order to obtain fair measurements of the provider interface
of different WBEM implementations, we designed the providers under the following
conditions.

Test condition A: The tests are to measure the CIMOM-provider interface latency,
without considering the provider internal processing time. Therefore, the provided
providers contain the minimum actions that are required to return a successful response
or to throw an exception immediately upon an incoming request. The providers do NOT
retain any instance/property/association data corresponding to the incoming request. The
test results listed in this section are obtained under this test condition. The sample
provider code can be found in the appendix D.

Test condition B: The providers are designed to perform minimum set of real actions.
For example, the instance provider retains alocal array of instances and return avalid
instance upon a Getlnstance request. The provider processing timeis recorded and an
average of the provider processing time for each method is calculated at the end of the
test. The client-server roundtrip latency is measured using the total roundtrip latency
minus the provider processing time. The provider may aso take measurement of the
memory usage and CPU usage. A BnDat aCl ass is used to store the provider
processing time as its properties. Note that the tests under this condition are listed as
future work if effort alows.

For tests under condition B, abenchmark test class is defined to hold the latency data for
the provider processing. For example, the mof file below defines such a class:

[ Description ("Benchmark Data C ass")]
cl ass BnDat aCl ass : Cl M System

{

Description ("For benchmark test purpose. If its value is set to 1, "
"it marks the end of the benchmark tests, and the provider will print "
"the elapsed time for internal provider data processing") ]

ui nt 32 Test Property;

[Description ("Elapsed tinme in usec for successful Createlnstance
opreations")]
ui nt 64 C El apsedTi ne;

[Description ("Elapsed tinme in usec for exceptions in Createlnstance
opreation")]
ui nt 64 EC El apsedTi ne;

[Description ("Elapsed tine in usec for successful Getlnstance opreations")]
ui nt 64 G El apsedTi ne;

[Description ("Elapsed tine in usec for exceptions in Getlnstance
opreation")]
ui nt 64 EG El apsedTi ne;

[Description ("Elapsed tine in usec for successful Enuneratel nstanceNanes

opreations")]
ui nt 64 EnEl apsedTi ne;
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[ Description ("El apsed
opreation")]
ui nt 64 EENEl apsedTi ne;

[ Description ("El apsed
opreations")]
ui nt 64 Ei El apsedTi ne;

[ Description ("El apsed
opreation")]
ui nt 64 EEi El apsedTi ne;

[ Description ("El apsed
opreations")]
ui nt 64 D El apsedTi ne;

[ Description ("El apsed
opreation")]
ui nt 64 EDi El apsedTi ne;

[ Description ("El apsed
opreations")]
ui nt 64 M El apsedTi ne;

[ Description ("El apsed
opreation")]
ui nt 64 EM El apsedTi ne;

[ Description ("Nunber
ui nt 32 G Count ;

[ Description ("Nunber
ui nt 32 EC Count;

[ Description ("Nunber
ui nt 32 G Count ;

[ Description ("Nunber
ui nt 32 EG Count ;

[ Description ("Nunber
ui nt 32 EnCount ;

[ Description ("Nunber
ui nt 32 EEnCount ;

[ Description ("Nunber
ui nt 32 Ei Count ;

[ Description ("Nunber
ui nt 32 EEi Count;

[ Description ("Nunber
ui nt 32 M Count ;

[ Description ("Nunber
ui nt 32 EM Count ;

[ Description ("Nunber
ui nt 32 Di Count ;

[ Description ("Nunber
ui nt 32 ED Count;

}s

i nstance of BnDat aC ass

{

ti

ti

ti

ti

ti

ti

ti

of

of

of

of

of

of

of

of

of

of

of

of
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me in usec
me in usec
me in usec
me in usec
me in usec
me in usec
me in usec
successfu

exceptions

successf ul

exceptions

successf ul

exceptions

successf ul

exceptions

successf ul

exceptions

successf ul

exceptions

Cr eati ond assNane="BnDat aCl ass";

Nanme=" Benchmar k" ;
Test Property="0";
C El apsedTi ne=0;

EC El apsedTi me=0;
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for exceptions in Enuneratel nstanceNanes
for successful Enuneratel nstances

for exceptions in Enuneratel nstances

for successful Deletel nstance

for exceptions in Del etelnstance

for successful Mdifylnstance

for exceptions in Mdifylnstance

Createl nstance operations")]

in Createl nstance operations")]

Get I nst ance operations")]

in Getlnstance operations")]

Enuner at el nst anceNanes operati ons")]

i n Enuner at el nst anceNanmes operations")]

Enuner at el nst ances operations")]

i n Enuner at el nst ances operations")]

Modi fyl nst ance operations")]

in Mdifylnstance operations")]

Del et el nst ance operations")]

in Del etel nstance operations")]
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G El apsedTi ne=0;
EG El apsedTi me=0
EnEl apsedTi me=0;
EEnEl apsedTi me=0
Ei El apsedTi me=0;
EEi El apsedTi me=0
M El apsedTi ne=0;
EM El apsedTi me=0
Di El apsedTi ne=0;
EDi El apsedTi me=0
Ci Count =0;
EC Count =0;
G Count =0;
EG Count =0;
EnCount =0;
EEnCount =0
Ei Count =0;
EEi Count =0
M Count =0;
EM Count =0;
Di Count =0;
EDi Count =0;
}s

A sample provider method looks like the following:

CIMInstance Getlnstance (..)

mark startTime;

inst = getlnstance(BmDataClass.
CreateClassName=""BmDataClass",Name=""Benchmark') ;

// do real work

mark endTime;

inst_setProperty("'Property", "value'™);

modifylnstance(inst);

return;
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6 Benchmark Results
6.1 HTTP Session Setup Time

From the results of all tests, the HTTP session setup time for openPegasus server with the
server and client on the same machineis 2.35 msec+ 0.02msec. The HTTP session setup
time on different machine is 5.5msec+ 2.0msec. This value is not accurate because the
two test machines are connected to a LAN which is not dedicated to the benchmark tests.

The openWBEM server has HTTP session setup time around 3.0 msec+ 0.1msec with the
server and client on the same machine, and 4.0 msec+ 0.1msec with the server and client
on different machines.

The values listed in the following sections are the roundtrip time including the session

setup time.

6.2 HTTPS Session Setup Time

From the results of all tests, the HTTPS session setup time is TODO. The valueslisted in
the following sections are the roundtrip time including the session setup time.

6.3 Repository Operations
6.3.1 Class Operations

The class operations are tested with the following settings:

IncludeQualifiers = TRUE

I ncl udeC assOri gi ns = TRUE
Local Only = FALSE

Deepl nheritance = FALSE

All roundtrip latency values use msec as unit and they are measured including the
HTTP/HTTPS session setup time.

Test 1: Thetest classis created with only the "Description” qualifier and with no super
class. The protocol isHTTP. The WBEM client and server are on the same machine.

Number of classesin the 123 500 1000 2000 3000 4000 5000

repository

GetClass 12.61 13.16 14.09 15.57 16.99 18.46 19.87
EnumerateClassNames 19.05 37.71 73.57 12484 | 179.94 | 230.96 | 296.48
CreateClass 13.82 13.87 14.08 14.31 14.47 14.77 15.03
DeleteClass 13.23 14.46 16.37 19.73 22.98 26.30 29.65
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Test 2: Thetest classis created with Cl M_Syst emas super class and the qualifiers of
the super class are included in the get operation. Including the qualifiers inherited from
Cl M_Syst em thetest class hastotal 55 qualifiers. The protocol iSHTTP. The WBEM
client and server are on the same machine. The server is openPegasus WBEM server.

Number of classesin the 123 500 1000 2000 3000 4000 5000

repository

EnumerateClassNames 19.41 37.64 72.97 124.06 179.74 230.43 | 294.32

CreateClass 87.33 87.49 87.51 87.95 88.34 88.72 88.91

GetClass 49,51 49.33 50.30 51.81 53.17 54.62 57.63

DeleteClass 31.12 32.46 34.37 37.68 41.39 44.82 47.73
Class Operations - 1

388 T T T T T

EndmeratecfassHameé
CreateClass
GetClass
DeleteClass

238 -

£ea b

158 b

1g8 - b

roundtrip latency in msec

58 =

@ 1 1 | 1 | 1 | 1
5] SEa 1a8a 1588 Zaen 2588 20Ea 2588 4@80 4588 SEan

rumber of classes in the repository

Figure5: openPegasus WBEM Server Class Operations against Number of Classes with
Server/Client on the Same Machine

Test 3: There are 1000 classes in the repository, 980 of which are from standard CIM
model and 20 of which are dummy ones. The test classis created as a subclass of a
certain superclass. The roundtrip latency time is measured against the total number of
properties and qualifiers of the tested class. The protocol isHTTP. The WBEM client and
server are on the same machine. The server is openPegasus WBEM server.

Nortel Networks




12/3/03 Ocelot - CIMOM Benchmarks Page 30
Number of qualifiersin the 24 54 158 198 267
class
EnumerateClassNames 72.84 73.82 73.05 73.43 73.07 73.08
CreateClass 43.84 76.79 130.87 202.19 238.83 319.60
GetClass 30.01 48.64 76.81 113.51 132.12 178.34
DeleteClass 24.02 32.69 47.64 69.77 81.74 106.61
Class Operations - 2
3354 T T T T T
ErumerateClassHamnes ————
CreateClass ———
GetClass ——
DeleteClass ——
86 -
o 298 -
I
1
=
i
o 286 - .
o
c
m
+
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L
+
-
c
5
o
 iee G .
=15 -
@ ] 1 ] 1 1
a 5 166 15@ =35 15| 25/ 368

rumber of gualifiers in the regquested class

Figure 6. openPegasus WBEM Server Class Operations against Qualifierswith Server/Client on

Separ ate Machines

Test 4: Thetest classis created with Cl M_Syst emas super class and the qualifiers of
the super class are included in the get operation. Including the qualifiers inherited from
Cl M_Syst em thetest class hastotal 55 qualifiers. The protocol isSHTTP. The WBEM
client and server are on the same machine. The server is openPegasus WBEM server.

Number of classesin the 123 500 1000 2000 3000 4000 5000

repository

EnumerateClassNames 17.38 36.70 82.93 129.92 186.32 237.98 305.34
CreateClass 77.61 75.48 76.76 76.14 78.06 76.89 76.56

GetClass 48.56 48.35 50.00 54.16 51.63 53.12 54.79

DeleteClass 29.15 29.08 35.21 35.49 39.51 43.82 45,58
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Class Operations - 32
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ErumerateClassHames ———
CresteClass ———
GetClass ——
IeleteClass ——
@ 1 1 ! 1 ! 1 ! 1 1
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rumber of classes in the repository
Figure 7. openPegasus WBEM Server Class Operations against Number of Classes with
Client/Server on the Same Machine

Test 5: There are 1000 classes in the repository, 980 of which are from standard CIM
model and 20 of which are dummy ones. Thetest classis created as a subclass of a
certain superclass. The roundtrip latency time is measured against the total number of
properties and qualifiers of the tested class. The protocol isHTTP. The WBEM client and
server are on different machine. The server is openPegasus WBEM server.

Number of qualifiersin the 24 54 99 158 198 267
class

EnumerateClassNames 74.37 74.13 75.14 73.79 73.62 72.84
CreateClass 43.81 75.74 129.51 200.84 239.12 332.00
GetClass 33.08 47.54 78.19 117.06 137.28 181.12
DeleteClass 26.31 32.00 49.92 71.44 85.11 110.05
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Figure 8. openPegasus WBEM Server Class Operations against Qualifierswith the Client/Server on
Separ ate M achines

Test 6: Thetest classis created with Cl M_Sy st emas super class and the qualifiers of
the super class are included in the get operation. Including the qualifiers inherited from
Cl M_Syst em thetest class hastotal 55 qualifiers. The protocol isHTTP. The WBEM
client and server are on the same machine. The server is openWBEM server.

Number of classesin the 123 500 1000 2000 3000 4000 5000
repository

EnumerateClassNames 436.77 | 751.50 | 8751.26 | 9478.80 | 10194.40 | 10979.30 | 11715.07
CreateClass 34.64 35.05 44.30 44.33 44.19 44.30 44.40
GetClass 64.05 64.05 66.03 65.41 65.69 65.20 65.08
DeleteClass 21.33 21.35 30.09 30.29 30.27 30.25 30.51
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Class Operations - 5.1
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Figure9: openWBEM Server Class Operationsagainst Number of Classeswith Client/Server on the
Same M achine
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Test 7: There are 1000 classes in the repository, 980 of which are from standard CIM
model and 20 of which are dummy ones. Thetest classis created as a subclass of a
certain superclass. The roundtrip latency time is measured against the total number of
properties and qualifiers of the tested class. The protocol isHTTP. The WBEM client and
server are on the same machine. The server is openWBEM server.

Number of qualifiersin the 24 37 55 105 163 203 272
class
EnumerateClassNames 8731.16 | 8732.16 | 8748.58 | 8730.75 | 8733.46 | 8726.25 | 8719.29
CreateClass 35.16 40.60 44.30 56.88 111.59 165.61 303.32
GetClass 22.90 30.11 64.80 51.33 81.22 102.85 127.75
DeleteClass 29.78 29.77 30.09 29.85 30.13 30.32 30.35
Class Operations - 6.2
254 T T T T T
CreateClass
GetClass
DeleteClass
388 B
o 238 - -
% zZeg B
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rumber of properties in the reguested class
Figure 10: openWBEM Server Class Operations against Number of Qualifierswith Client/Server on
the Same M achine

Test 8: Thetest classis created with CI M_Sy st emas super class and the qualifiers of
the super class are included in the get operation. Including the qualifiers inherited from
Cl M_Syst em thetest class hastotal 55 qualifiers. The protocol isHTTP. The WBEM
client and server are on different machine. The server is openWBEM server.

Number of classesin the 1000 2000 3000 4000 5000
repository

EnumerateClassNames 8642.33 | 9372.08 | 10113.39 | 10852.44 | 11600.98
CreateClass 40.02 40.42 39.96 40.20 40.35
GetClass 30.65 30.97 30.82 30.79 30.76
DeleteClass 27.71 27.75 26.34 27.30 27.53
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Class Operations - 7.1
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Figure 11: openWBEM Server Class Operations against Number of Classeswith Client/Server on
the Separate M achines
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Test 9: There are 1000 classes in the repository, 980 of which are from standard CIM
model and 20 of which are dummy ones. The test classis created as a subclass of a
certain superclass. The roundtrip latency time is measured against the total number of
properties and qualifiers of the tested class. The protocol isHTTP. The WBEM client and

server are on different machines. The server is openWBEM server.

Number of qualifiersinthe 24 55 104 163 203 272
class
EnumerateClassNames 8644.62 8641.06 | 8640.81 8638.56 8634.61 8628.82
CreateClass 31.87 40.11 53.62 109.84 163.37 300.52
GetClass 21.32 31.34 48.87 65.41 75.80 97.77
DeleteClass 26.32 27.49 28.35 28.40 27.76 28.80
Cla=ss Operations - 8.2
358 T T T T T
CresteClass ———
GetClass ——
IeleteClass ——
3688 -
o E98 -
]
% £ea -
= 158 [ .
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rumber of gualifiers in the reguested class
Figure 12: openWBEM Server Class Operations against Number of Qualifierswith Client/Server on
the Separate M achines

Observations;

For the openPegasus WBEM server, al class operations behave linearly against some
factors.

EnumerateClassNames: This operation depends solely on the number of classesin the
repository. It does NOT depend on class inheritance or the number of qualifiers.
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GetClass. Based on the test environment settings, the GetClass operation depends greatly
on the number of qualifiers, because the GetClass operation returns the qualifiers of the
classitself and its superclass. For example, to get a class which is a subclass of

Cl M_Syst emtakes nearly 37msec longer than that to get a class without any superclass
or any qualifier. The number of classesin the repository has very little effect on the
latency.

CreateClass. This operation depends greatly on the number of qualifiers. For example, to
create aclasswhich isasubclass of CI M_Syst emtakes nearly 73msec longer than that
to create a class without any superclass or any qualifier. The number of classesin the
repository has very little effect on the latency.

DeleteClass: This operation depends greatly on the number of qualifiers and class
inheritance. For example, to delete a class which isa subclass of Cl M_Syst emtakes
nearly 28msec longer than that to delete a class without any superclass or any qualifier.
The number of classesin the repository has very little effect on the latency.

For the openWBEM server, the behaviours of the class operations are similar to those of
the openPegasus, but there are a few noticeable differences.

The EnumerateClassNames latency increases linearly against number of classesin the
repository and does not depend on any other factors. The EnumerateClassNames
operation has significant longer latency for openWBEM server. This maybe related to the
repository implementation. Unlike the OpenPegasus who uses the plain XML files, the
openWBEM uses the binary database and the search processin all index (*.ndx) and data
(*.dat) filestakes alonger period.

The number of classesin the repository does not affect the latency of CreateClass and
GetClass operations. Both |latencies increase against the number of qualifiersin the
specified class. While the GetClass latency increases linearly, the CreateClass latency
seems to increase more significantly when the number of qualifiersin the class increases.
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Comparisons.
Class Operations Comparison 1 - Client<Serwver on Same Machine
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Figure 13: Class Operation Comparison 1 - Client/Server on the Same M achine
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Class Operations Comparison 2 - ClientsSeruer on Separate Machines
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Class Operations Comparison 2 - ClientsServer on Separate Machines
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Figure 14: Class Operation Comparison 2 - Client/Server on the Separate M achines
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Class Operations Comparison 3 - ClientsServer on Same Machine
238 T T T T T
openlBEM CresteClass ———
openBEM GetClass ———
openlEBEM DeletelClagss ——
Fegasus Createllass ——
=88 I FPegasus Deledells — ]
258 - -1
zea - -1
158 -1
188 1
58 -1
.—o—"'""_'_.
—
a 1 1 1 1 1
| =1t 106 156 2aa 238 2a8
number of gualifiers in the reguested class
Class Operations Comparison 3 - ClientsSerwer on Same Machine
J8ee T T T T T
poahlBFM Frymeratslls MHames —_—
Fegasus EnumeratellassHames
Saa4 -
Faaa -
=351 -
S@aa -
48640 u
284 -
caad -
18848 -
5]
58 188 158 zaa 258 388

number of gualifiers

in the regquested class

Figure 15: Class Operation Comparison 1 - Client/Server on the Same M achine
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Class Operations Comparison 4 - Client<Serwver on Separate Machines
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Figure 16: Class Operation Comparison 2 - Client/Server on the Separate M achines
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6.3.2 Instance Operations

The instance operations are tested with the following settings:

I ncludeQualifiers

I ncl uded assOri gi ns

Local Only = FALSE
Deepl nheritance =

FALSE
FALSE

FALSE

Page 42

All roundtrip latency values use msec as unit and they are measured including the

HTTP/HTTPS session setup time.

Test 1. Instance operations against number of keys of the instance, and the key typeis
string. Thetest classis a subclass of CIM_EnabledL ogical Element. The protocol is
HTTP. The WBEM client and server are on the same machine. The server is openWBEM

SErver.

Number of keysin the 1 2 4 6 8 10
instance

Createlnstance 38.30 40.68 44,76 48.28 53.01 58.36
Enumeratel nstanceNames 170.13 247.56 346.66 397.36 523.16 617.81
Enumeratel nstances 815.79 942.16 1205.31 1457.01 1786.34 2081.13
Getlnstance 36.66 36.61 38.95 41.62 44,97 47.63
Modifylnstance 48.75 47.74 53.93 59.02 65.39 72.10
Deletelnstance 42.43 42.56 46.58 50.88 55.22 60.40

Test 2: Instance operations against number of keys of the instance, and the key typeis
uint32. Thetest classisasubclass of CIM_EnabledLogical Element. The protocol is

HTTP. The WBEM client and server are on the same machine. The server is openWBEM

server.

Number of keysin the 1 2 4 6 8 10
instance

Createl nstance 38.45 39.85 42.99 45.86 49.78 54.09
Enumeratel nstanceNames 169.52 250.88 306.81 404.19 523.91 620.24
Enumeratel nstances 809.04 935.14 1199.18 | 1476.47 | 174959 | 2093.73
Getlnstance 35.52 37.61 41.83 45.14 49.79 54.40
Modifylnstance 46.34 50.74 53.63 64.61 73.52 81.57
Deletel nstance 31.89 44.64 50.63 56.35 63.60 69.91

Test 3: Instance operations against number of keys of the instance, and the key typeis
string. Thetest classis asubclass of CIM_EnabledL ogical Element. The protocol is

HTTP. The WBEM client and server are on the same machine. The server is openPegasus

Server.
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Number of keysin the 1 2 4 6 8 10
instance

Createl nstance 97.36 104.54 135.83 151.29 183.37 197.73
Enumeratel nstanceNames 76.05 90.07 147.78 176.76 237.86 270.46
Enumeratel nstances 3929.09 3987.60 | 4148.43 | 4287.81 | 4464.81 | 4598.71
Getlnstance 64.20 61.37 72.34 67.71 78.68 71.44
Modifylnstance 100.23 101.79 123.05 128.71 149.99 154.41
Deletelnstance 50.55 61.08 82.19 103.09 124.99 147.79

Test 4: Instance operations against number of keys of the instance, and the key typeis
uint32. Thetest classisasubclass of CIM_EnabledLogical Element. The protocol is
HTTP. The WBEM client and server are on the same machine. The server is openPegasus

server.
Number of keysin the 1 2 4 6 8 10
instance
Createl nstance 89.67 109.27 116.36 123.19 146.94 153.33
Enumeratel nstanceNames 67.17 110.02 133.12 155.83 210.28 237.92
Enumeratel nstances 3915.41 4010.27 | 410521 | 425151 | 4378.14 | 4523.48
GetlInstance 60.84 74.18 69.22 64.37 74.90 67.95
Modifylnstance 94.45 111.17 112.55 113.71 131.29 131.80
Deletelnstance 46.27 52.92 65.63 78.38 91.86 106.52
Instance Operations Comparison - ClientsServer on Same Machine
=4 515 ] T T T T T T T T
openlBEM Createlnstance —8—-
openlBEM GetInstarnce ——
openklBEM Modifuliistance —8—
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1608 Fegasus Deletelnstance —— |
28 1 1 ] ] 1 1

number of keys in the instances key type is string

Figure 17: Instance Operation Comparison 1 - Client/Server on the Same M achines
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Instance Operations Comparison - ClientsSerwver on Same Machine
Seee T T T T T T T T
openHBEM Enumeratelnstancedamses —+—
openHBEM Enumeratelnstances ——
Fegasus Enumeratelnstancedames —B—
4588 - Fegasus Enum
4E88 -1
35688 |- -
2a88 - -1
25688 - 1
zaug
15684
18686
S88 - -1
o T 1 N 1 1 1 ] ]

1 2 3 4 o & 7 2 9 1@

number of keys in the instance, key tupe is string

Figure 18: Instance Operation Comparison 2 - Client/Server on the Same M achines

Instance Operations Comparison - ClientsSeruver on Same Machine
168 T T T T T

T T T
openlBEM Createlnstance —a—
openllBEM Getlnstance ——
openHEEM Modifylnstarnice —8—
openlBEM Deletelnstance —s—
Fegasus GetInstance —%—

Fegasus Deleteslrnstance ——

1z8 1

=35} 1 1 1 1 1 1 1 1

1 2 3 4 3 & 7 2 9 18

number of keys in the instance, key tupe is uwinti2

Figure 19: Instance Operation Comparison 3 - Client/Server on the Same M achine

Nortel Networks



Ocelot - CIMOM Benchmarks

Instance Operations Comparison — Client-Server on Same Machine

Page 45
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Figure 20: Instance Operation Comparison 4 - Client/Server on the Same M achine

Test 5: Instance operations against number of instances of the requested class, and the
key typeisstring. Thetest classis a subclass of CIM_EnabledL ogical Element and the
instance has four keys. The protocol isHTTP. The WBEM client and server are on the
same machine. The server is openWBEM server.

Number of keysin the 0 50 100 200 500 1000
instance

Createl nstance 35.21 35.16 35.62 35.54 36.25 37.14
Enumeratel nstanceNames 13.37 189.07 336.84 653.33 1460.91 | 2935.62
Enumeratel nstances 23.56 628.07 1191.72 | 2315.10 | 5790.18 | 11537.80
Getlnstance 30.78 31.47 31.45 31.56 31.50 31.55
Modifylnstance 45.00 45.14 45.04 45.52 46.09 47.02
Deletel nstance 38.34 38.74 38.18 38.22 38.69 39.57

Test 6: Instance operations against number of instances of the requested class, and the
key typeisuint32. Thetest classis a subclass of CIM_EnabledL ogical Element and the
instance has four keys. The protocol isHTTP. The WBEM client and server are on the
same machine. The server is openWBEM server.

Number of keysin the 0 50 100 200 500 1000
instance

Createl nstance 33.07 33.15 33.10 33.15 33.30 33.18
Enumeratel nstanceNames 13.41 194.91 302.20 614.66 1485.66 | 1931.26
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Enumeratel nstances 23.45 620.18 1197.85 | 2338.36 | 5770.42 | 11479.70
Getlnstance 34.04 33.80 34.06 34.07 34.04 34.05
Modifylnstance 48.38 48.21 48.14 48.22 48.54 48.59
Deletelnstance 42.24 41.97 42.04 41.98 42.20 42.00

Test 7: Instance operations against number of instances of the requested class, and the
key typeisstring. Thetest classis asubclass of CIM _EnabledL ogical Element and the
instance has four keys. The protocol isHTTP. The WBEM client and server are on the
same machine. The server is openPegasus server.

Number of keysin the 0 50 100 200 500 1000
instance

Createlnstance 81.28 107.56 135.76 197.70 380.05 678.05
Enumeratel nstanceNames 46.71 96.27 151.94 255.84 584.72 1137.98
Enumeratel nstances 83.75 2119.74 | 4161.97 | 8296.74 | 20672.30 | 41263.00
Getlnstance 72.60 72.97 72.30 72.43 72.60 116.22
Modifylnstance 99.19 111.03 123.16 148.83 226.07 354.00
Deletelnstance 24.71 53.86 82.02 143.99 325.58 625.30

Test 8: Instance operations against number of instances of the requested class, and the
key typeisuint32. Thetest classis a subclass of CIM_EnabledL ogical Element and the
instance has four keys. The protocol isHTTP. The WBEM client and server are on the
same machine. The server is openPegasus server.

Number of keysin the 0 50 100 200 500 1000
instance

Createl nstance 73.64 96.05 116.48 162.25 295.74 515.34
Enumeratel nstanceNames 37.59 85.75 133.21 228.94 526.02 1024.74
Enumeratel nstances 77.18 2098.55 | 4125.32 | 8172.65 | 20510.60 | 40889.00
Getlnstance 69.15 70.04 69.25 69.28 69.36 69.35
Modifylnstance 94.65 104.54 112.69 131.26 186.75 279.53
Deletel nstance 24.04 45.39 65.76 111.21 244.79 464.47
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Instance Operations Comparison - ClientsServer on Same Machine
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Figure 21: Instance Operation Comparison 5 - Client/Server on the Same M achine

Instance Operations Comparison — ClientsServer on Same Machine
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Figure 22: Instance Operation Comparison 6 - Client/Server on the Same M achine
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Instance Operations Comparison — Client<Serwver on Same Machine
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Figure 23: Instance Operation Comparison 7 - Client/Server on the Same M achine
Instance Operations Comparison — ClientsSerwver on Same Machine
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Figure 24: Instance Operation Comparison 8 - Client/Server on the Same M achine

Nortel Networks



12/3/03

Ocelot - CIMOM Benchmarks

6.4 Provider Operations

Page 49

The test results listed in this section are obtained under test condition A described in
section 5.2.3. All latency units are in msec.

6.4.1 Instance Operations

6.4.1.1

Testsagainst Statesin openWBEM

Test 1: The provider returns a success response for all operations. The instance classisa
subclass of CI M_Enabl edManagedEl enent and it has four keys whose typeis
string. The WBEM server is openWBEM server.

The minimum actions required in the methods: Enumeratel nstanceNames and
Enumeratel nstances return empty list; the Createl nstance returns an CIMObjectPath from
the incoming instance; the GetInstance returns an instance constructed by the given
className; Modifylnstance and Deletel nstance immediately return with no action taken.

Test state Theinitia state The state of the The state after a | The normal
of the WBEM first-time provider | long provider operation state
server invocation after idle period if a
the WBEM server | provider timeout
has been aready is defined
started for awhile
Library conditions The provider The provider The provider Both provider
library and the library isNOT yet | library is library and the
reguest handler loaded, but the previously regquest library
library are NOT | request handler loaded and are aready
loaded yet library isalready | unloaded. Itisto | loaded
loaded be RE-loaded,
while the request
handler library is
already |oaded
Createl nstance 103.85 43.55 35.23 29.34
Enumeratel nstanceNames 53.06 24.86 18.50 12.64
Enumeratel nstances 54.74 26.53 19.97 13.85
Getlnstance 102.22 40.90 34.53 28.04
Modifylnstance 105.89 45.05 36.56 30.80
Deletelnstane 101.01 40.89 32.50 26.73

Test 2: The provider returns a success response for all operations. Theinstance classisa
subclass of CI M_Enabl edanagedEl enent and it has four keys whosetypeis
uint32. The WBEM server is openWBEM server.

The minimum actions required in the methods. Enumeratel nstanceNames and
Enumeratel nstances return empty list; the Createlnstance returns an CIIM ObjectPath from

Nortel Networks




12/3/03

Ocelot - CIMOM Benchmarks

Page 50

the incoming instance; the GetInstance returns an instance constructed by the given
className; Modifylnstance and Deletel nstance immediately return with no action taken.

Test state Theinitia state The state of the The state after a | The normal
of the WBEM first-time provider | long provider operation state
server invocation after idle period if a
the WBEM server | provider timeout
has been aready is defined
started for awhile
Library conditions The provider The provider The provider Both provider
library and the library isNOT yet | libraryis library and the
regquest handler loaded, but the previously request library
library are NOT | request handler loaded and are already
loaded yet library isalready | unloaded. Itisto | loaded
loaded be RE-loaded,
while the request
handler library is
already loaded
Createl nstance 101.75 41.21 33.51 28.12
Enumeratel nstanceNames 52.73 24.82 18.48 12.64
Enumeratel nstances 54.46 26.63 19.43 13.82
Getlnstance 103.81 42.53 35.72 29.63
Modifylnstance 107.67 47.21 37.13 32.04
Deletelnstane 103.40 42.30 34.39 28.39

Test 3: The provider returns an exception for al operations. The instance classisa
subclass of CI M_Enabl edManagedEl enent and it has four keys whose typeis
string. The WBEM server is openWBEM server.

The minimum actions required in the methods: all operations performs no action except
to throw an FAILED exception with a message.

Test state Theinitia state The state of the The state after a | The normal
of the WBEM first-time provider | long provider operation state
server invocation after idle period if a
the WBEM server | provider timeout
has been aready is defined
started for awhile
Library conditions The provider The provider The provider Both provider
library and the library isNOT vyet | libraryis library and the
reguest handler loaded, but the previously request library
library are NOT | request handler loaded and are aready
loaded yet library isalready | unloaded. Itisto | loaded
loaded be RE-loaded,
while the request
handler library is
already |oaded
Cresatel nstance 61.34 33.39 26.91 20.42
Enumeratel nstanceNames 51.69 23.77 17.33 11.20
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Enumeratel nstances 53.58 25.75 18.57 13.23
Getlnstance 55.80 27.48 21.05 14.57
Modifylnstance 56.42 28.05 20.95 14.86
Deletelnstane 54.49 26.12 19.56 13.63

Test 4: The provider returns an exception for al operations. The instance classisa
subclass of CI M_Enabl edManagedEl enent and it has four keys whose typeis
uint32. The WBEM server is openWBEM server.

The minimum actions required in the methods:. all operations performs no action except
to throw an FAILED exception with a message.

Test state Theinitial state | The state of the The state after a | The normal
of the WBEM first-time provider | long provider operation state
server invocation after idle period if a
the WBEM server | provider timeout
has been aready is defined
started for awhile
Library conditions The provider The provider The provider Both provider
library and the library isNOT vyet | library is library and the
request handler loaded, but the previously request library
library are NOT | request handler loaded and are already
loaded yet library isalready | unloaded. Itisto | loaded
loaded be RE-loaded,
while the request
handler library is
already loaded
Createl nstance 59.97 31.59 25.10 18.62
Enumeratel nstanceNames 51.72 23.75 18.34 11.45
Enumeratel nstances 53.83 25.74 19.18 13.09
Getlnstance 57.75 28.96 22.45 16.19
Modifylnstance 58.01 29.59 23.02 16.43
Deletelnstane 56.23 27.91 21.28 14.76

6.4.1.2 Testsagainst Number of Keysin openWBEM

Test 1: The provider returns a success response for all operations. The instance classisa
subclass of CI M_Enabl edManagedEl enent and it has four keys whose typeis
string. The WBEM server is openWBEM server.

The minimum actions required in the methods: Enumeratel nstanceNames and
Enumeratel nstances return empty list; the Createl nstance returns an CIMObjectPath from
the incoming instance; the Getlnstance returns an instance constructed by the given
className; Modifylnstance and Deletel nstance immediately return with no action taken.

Nortel Networks




Page 52

12/3/03 Ocelot - CIMOM Benchmarks

Number of keysin the 1 2 4 6 8 10
instance

Createl nstance 25.36 26.16 29.34 33.29 36.64 40.22
Enumeratel nstanceNames 11.49 11.79 12.64 13.28 13.75 14.53
Enumeratel nstances 13.26 13.51 13.85 14.56 15.60 16.64
Getlnstance 26.19 26.85 28.04 29.65 31.23 32.51
Modifylnstance 28.42 29.01 30.80 32.55 33.98 36.04
Deletel nstance 24.49 25.09 26.73 28.17 29.71 3171

Test 2: The provider returns an exception for al operations. The instance classisa
subclass of CI M_Enabl edanagedEl enent and it has four keys whose typeis

string. The WBEM server is openWBEM server.

The minimum actions required in the methods: all operations performs no action except

to throw an FAILED exception with a message.

Number of keysin the 1 2 4 6 8 10
instance

Createl nstance 16.30 17.90 20.42 24.00 27.36 30.70
Enumeratel nstanceNames 11.46 11.47 11.20 11.34 11.33 11.24
Enumeratel nstances 13.17 13.10 13.23 13.08 13.21 13.06
Getlnstance 13.91 14.27 14.57 15.33 16.06 16.19
Modifylnstance 14.20 14.42 14.86 15.68 16.29 16.71
Deletel nstance 13.04 12.79 13.63 14.07 14.35 15.19
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openHBEM Prowider Instance Operations - ClientsSerwver on Same Machine
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Figure 25: openWBEM Provider Instance Operation - Key Typeis String

Test 3: The provider returns a success response for all operations. Theinstance classisa
subclass of CI M_Enabl edVanagedEl enent and it has four keys whose typeis
uint32. The WBEM server is openWBEM server.

The minimum actions required in the methods. Enumeratel nstanceNames and
Enumeratel nstances return empty list; the Createlnstance returns an CIIM ObjectPath from
the incoming instance; the Getlnstance returns an instance constructed by the given
className; Modifylnstance and Del etel nstance immediately return with no action taken.

Number of keysin the 1 2 4 6 8 10
instance

Createlnstance 24.33 25.71 28.12 30.72 33.46 37.79
Enumeratel nstanceNames 11.26 11.65 12.64 13.18 13.73 14.47
Enumeratel nstances 13.05 13.27 13.82 14.69 15.53 16.35
Getlnstance 26.47 27.25 29.63 3177 33.83 36.05
Modifylnstance 28.60 29.80 32.04 34.88 36.85 39.19
Deletelnstance 24.92 26.04 28.39 31.01 33.33 35.91
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Test 4: The provider returns an exception for al operations. The instance classisa
subclass of CI M_Enabl edManagedEl enent and it has four keys whose typeis
uint32. The WBEM server is openWBEM server.

Page 54

The minimum actions required in the methods: al operations performs no action except
to throw an FAILED exception with a message.

Number of keysin the 1 2 4 6 8 10
instance
Createl nstance 16.05 17.02 18.62 21.39 23.68 26.48
Enumeratel nstanceNames 11.46 11.46 11.45 11.28 11.08 11.40
Enumeratel nstances 13.10 12.95 13.09 13.03 13.16 13.16
Getlnstance 14.37 14.66 16.19 17.71 18.54 20.00
Modifylnstance 14.42 15.84 16.43 18.10 18.86 20.14
Deletelnstance 13.02 13.50 14.76 16.54 17.61 19.20
openlBEM Prouider Instance Operations - ClientsSeruver on Same Machine
e I I I I Créatelnstaéce with dK Respnnge ——
EnumeratelnstanceMames with 0K Response ——+——
Erumeratelnstances with 0K Resgohse —8—
GetInstance with SR REesponse
a5 L Deletelriztance with OK Reigﬁﬂgéisﬁﬁffﬁj
ErnumeratelnstanceNamnes w1th Exc- -sﬁghse —t
Response —8—
Response —»—
o Response —e—
E 2@ Response —%— |
z
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3]
c
v
+ 253 -
=
o
p
o]
]
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o
i
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E
1@ 1 1 1 1 1 1 ; |

number of keys, key tupe is uint32
Figure 26: openWBEM Provider Instance Operation - Key TypeisUint32

Under the test condition 1, the openPegasus server has the following results: TODO
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6.4.1.3 Testsin openPegasus

TODO: In Pegasus release 2.2, the providers are automatically unloaded after avery
short random timeout. Thisis aknown bug and is expected to be fixed in release 2.3.
Thus, we are pending the bug fix and the provider tests for openPegasus are NOT
performed.

Notes (Nov. 27, 2003): Release 2.3 has been downloaded and installed. Theinitial tests
proved that the providers are NOT unloaded after a short random period. However,
extensive tests are required to verify the bug fix.

6.4.2 Property Operations

TODO

6.4.3 Association Operations

TODO

6.4.4 Indication Operations

TODO
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7 FutureWork

The benchmark tests described in previous sections are performed under the condition of
asingle client connected to the WBEM server. The future work would include the
benchmark tests under the condition of multiple clients connected to a WBEM server
simultaneously. In this case, the throughput (how many messages per second) is
measured and the result is compared with that of asingle client.
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9 Appendix A - Sample XML M essages

Some sample XML requests for operations:
e EnumerateClassNames

The EnumerateClassNames operation returns the class names within the namespace
specified in the request. A sample request in CIMXML would be as follows:

<?xm version="1.0" ?>
<Cl M Cl M\VERSI| ON="2. 0" DTDVERSI ON="2. 0" >
<MESSAGE | D="7873" PROTOCOLVERSI ON="1. 0" >
<S| MPLEREQ>
<| METHODCALL NAME="Enuner at eC assNanes" >
<L OCALNANESPACEPATH>
<NAMESPACE NAME="root"/ >
<NAMESPACE NAME="wi dget "/ >
</ LOCALNANESPACEPATH>
<| PARAMVALUE NAME="Deepl nheritance">
<VALUE>TRUE</ VALUE>
</ | PARAMVALUE>
</ | METHODCALL>
</ S| MPLEREQ>
</ MESSAGE>
</ Cl \»

e CreateClass

The CreateClass operation create a new class in the namespace in the repository. A
sample request in CIMXML would be as follows:

<?xm version="1.0" encodi ng="utf-8"
<Cl M Cl WERSI ON="2. 0" DTDVERS| ON="2.
<MESSAGE | D="7" PROTOCOLVERSI ON="1.
<S| MPLEREQ>
<| METHODCALL NAME="Creat eCl ass" >
<LOCALNAMESPACEPATH>
<NAMESPACE NAME="root" />
<NAMESPACE NAME="wi dget"/ >
</ LOCALNAMESPACEPATH>
<| PARAWALUE NAME="NewCl ass" >
<CLASS NAME="Bnilest C ass" SUPERCLASS="Cl M _Syst ent' >
<QUALI FI ER NAME=" Ver si on" TYPE="string" >
<VALUE>4. 5. 7</ VALUE>
</ QUALI FI ER>
<QUALI FI ER NAVE="Descri ption" TYPE="string" >
<VALUE>W dget is a class which defines the Wdget devel oped

?>
0" >
0" >

for use within all left-handed thronge units. Note that it
shoul d not be used as a supercl ass of any device which has
been devel oped to support brillig dews.

</ VALUE>

</ QUALI FI ER>
<PROPERTY NAME="col our" TYPE="uint8" >
<QUALI FI ER NAME="Wite" TYPE="bool ean" >
<VALUE>t r ue</ VALUE>
</ QUALI FI ER>
<QUALI FI ER NAVE="Descri ption" TYPE="string" >
<VALUE>Col our of the external box</VALUE>
</ QUALI FI ER>
<QUALI FI ER NAME="Val ueMap" TYPE="string" >
<VALUE. ARRAY>
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<VALUE>0</ VALUE>
<VALUE>1</ VALUE>
<VALUE>2</ VALUE>
</ VALUE. ARRAY>
</ QUALI FI ER>
<QUALI FI ER NAME="Val ues" TYPE="string" >
<VALUE. ARRAY>
<VALUE>Red</ VALUE>
<VALUE>G een</ VALUE>
<VALUE>BI ue</ VALUE>
</ VALUE. ARRAY>
</ QUALI FI ER>
</ PROPERTY>
<PROPERTY NAME="packet Counter" TYPE="ui nt 64" >
<QUALI FI ER NAME=" Read" TYPE="bool ean" >
<VALUE>t r ue</ VALUE>
</ QUALI FI ER>
<QUALI FI ER NAMVE="Descri ption" TYPE="string" >
<VALUE>Count er of Transmtted Packet s</ VALUE>
</ QUALI FI ER>
</ PROPERTY>
<PROPERTY NAME="style" TYPE="uint8" >
<QUALI FI ER NAME="W i te" TYPE="bool ean" >
<VALUE>t r ue</ VALUE>
</ QUALI FI ER>
<QUALI FI ER NAMVE="Descri ption" TYPE="string" >
<VALUE>Styl e of the outer casing</VALUE>
</ QUALI FI ER>
<QUALI FI ER NAME="Val ueMap" TYPE="string" >
<VALUE. ARRAY>
<VALUE>0</ VALUE>
<VALUE>1</ VALUE>
<VALUE>2</ VALUE>
</ VALUE. ARRAY>
</ QUALI FI ER>
<QUALI FI ER NAME="Val ues" TYPE="string" >
<VALUE. ARRAY><VALUE>Moder n</ VALUE>
<VALUE>C assi cal </ VALUE>
<VALUE>Bar oque</ VALUE>
</ VALUE. ARRAY>
</ QUALI FI ER>
</ PROPERTY>
</ CLASS>
</ | PARAMVALUE>
</ | METHODCALL>
</ SI MPLEREQ>
</ MESSAGE>
</ Cl W

e GetClass

The GetClass operation retrieve the inheritance, properties, qualifiers and methods of the
specified class. A sample CIMXML request is asfollows:

<?xm version="1.0" encodi ng="utf-8" ?>
<Cl M Cl M\VERSI ON="2. 0" DTDVERSI ON="2. 0" >
<MESSAGE | D="1001" PROTOCOLVERSI ON="1. 0" >
<S| MPLEREQ>
<| METHODCALL NAME="GCet Cl ass" >
<LOCALNANMESPACEPATH>
<NAMESPACE NAME="T oot "/ >
<NAMESPACE NAME="wi dget" />
</ LOCALNAMESPACEPATH>
<| PARAMWALUE NAME="Cl assNane" >
<CLASSNAME NAME="Bnilest Cl ass"/ >
</ | PARAMVALUE>
<| PARAWALUE NAME="Local Onl y">
<VALUE>FAL SE</ VALUE>
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</ | PARAMVALUE>
<I PARAMWALUE NAME="I ncl udeQualifiers">
<VALUE>TRUE</ VALUE>
</ | PARAMWALUE>
</ | METHODCALL>
</ SI MPLEREQ>
</ MESSAGE>
</ Cl M

e DdeteClass

The DeleteClass operation removes a class from the given namespace in the repository. A
sample CIMXML request is as follows:

<?xm version="1.0" encodi ng="utf-8" ?>
<Cl M Cl M\VERSI ON="2. 0" DTDVERSI ON="2. 0" >
<MESSAGE | D="1001" PROTOCOLVERSI ON="1. 0" >
<S| MPLEREQ>
<| METHODCALL NAME="Del et eCl ass" >
<LOCALNANMESPACEPATH>
<NAMESPACE NAME="root"/>
<NAMESPACE NAME="wi dget "/ >
</ LOCALNAMESPACEPATH>
<| PARAWALUE NAME="Cl assNane" >
<CLASSNAME NAME="Bnilest Cl ass"/ >
</ | PARAMVAL UE>
</ | METHODCALL>
</ S| MPLEREQ>
</ MESSAGE>
</ C M
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10 Appendix B - I nstrumentation in the wbemexec Utility

The wbemexec is asimple command line utility to read the CIMXML request from

Page 61

standard input, send CIMXML message, receive the CIMXML response and output the
response to standard output. The following is the function (method) in which wbemexec

command sends CIMXML request and receives the CIMXML response.
/**

Executes the command using HTTP.
fromthe input, and encapsul ated in an HTTP request mnessage.

channel .
consists of the ClMresponse encoded in XM.

A CIMrequest encoded in XM. is read
A channel
is obtained for an HTTP connection, and the nessage is witten to the

The response is witten to the specified outPrintWiter, and

@aram outPrintWiter the ostreamto which output should be
witten
@aram errPrintWiter the ostreamto which error output should be

witten

@xception WenExecException if an error is encountered in executing

the conmand

*/
voi d WhenExecConmand: : _executeHttp (ostream& outPrintWiter,
ostrean& errPrintWiter)
t hrow (WhenExecExcepti on)

{
Ui nt 32 si ze;
Array <Sint8> cont ent;
Array <Sint8> cont ent Copy;
Array <Sint8> nmessage;

Array <Sint8>
Array <Sint8>

ht t pHeader s;

ht t pResponse;

VWeneExecd ient client;
client.setTinmeout( _timeout );

/1 Read in the CI MXM. request froma file and perform syntax checks,
// ..

//

// Make a copy of the content because the XmlParser constructor
// modifies the text

//

contentCopy << content;

XmlParser parser ((char*) contentCopy.getData ());

// Here is the place to insert the timestamp as the beginning of the
operation

try
_connectToServer( client, outPrintWriter );

//

// Encapsulate XML request in an HTTP request

//

message = XMLProcess::encapsulate( parser, _hostName,
_useMPost, useHTTP11,
content, httpHeaders );

if (_debugOutputl)

outPrintWriter << message.getData () << endl;
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}

}
catch (Xm Exception& xe)
{

WhenExecExcepti on e(WenExecException:: I NVALI D_XM., xe.get Message ());
throw e;

}
catch (WenExecException& e)
throw e;
}
catch (Exception& ex)
WoenExecExcepti on e(WenExecExcepti on: : CONNECT_FAI L, ex.get Message ());
t hrow e;
}
try
htt pResponse = client.issueRequest( nessage );
catch (Connecti onTi neout Excepti on& ex)
WoenExecException e
(WenExecException: : TI MED_QUT) ;
throw e;
catch (Unaut hori zedAccess& ex)
WoenExecException e
(WenExecExcepti on: : CONNECT_FAI L, ex.getMessage ());
throw e;
}
catch (Exception& ex)
WoenExecException e

(WenExecExcepti on: : CONNECT_FAI L, ex.getMessage ());
throw e;

/!l Here is the place to insert the timestanp as the end of the operation

Process the response nessage

~

/
/
/
handl eResponse( httpResponse, outPrintWiter, errPrintWiter );

A Perl script invokes the wbemexec command for n (n=100007?) times. The roundtrip
time is accumulated each time when the operation is successfully executed. When the
script finishes invoking wbemexec, the accumulated time is divided by the total number
of successful operations. The final result for a single roundtrip time would be the average
of the time from all the successful operations.
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11 Appendix C - Bugs/Problemsin WBEM | mplementations

In this appendix, we created alist of bugs and potentia problems with the WBEM
servers. The listed bugs and problems may not critical and some of them have
workarounds, but they can sometimes cause strange CIMOM behaviours or affect the
CIMOM performance significantly. Thus, we generated such alist to let devel opers be
aware of these problems.

Problem Affected Features WBEM Status
Server
The incoming instance key array Createlnstancein openWBEM | Bug/Fixedin 2.0.12
and property array were NOT repository 2.0.6
synchronized properly in CIMOM
The incoming instance key array Createlnstance in provider | openWBEM | Bug/Fixed in 2.0.12
and property array were NOT 2.0.6
synchronized properly in CIMOM
The EnumerateClassNames EnumerateClassNamesin | openWBEM | Bug/Fixed 2.0.12
operation performs the repository 206
unnecessary de-serialization of
classes
The repository isimplemented All repository operations | openPegasus | Can be abig
using XML files, which causethe | except 2.2 potential problem
repository operations become very | EnumerateClassNames, in future design;
inefficient when there are alarge Enumeratel nstanceNames good for debug but
number of class or instances not practical. No
current proposal on
fix.

The providers are unloaded in a All types of provider openPegasus | Bug/Fixed in
very short period of time operations including 22 release 2.3; not yet
automatically in Pegasus. indications tested locally.
OpenPegasus allows a provider for | Instance operationsin openPegasus | Not investigated
astandard CIM class, the repository and instance 22 yet.
repository and the provider can provider
both have instance with the same
keys. The getlnstance operation
returns two instances with the
same keys: one from repository
and one from the provider.
OpenPegasus repository do NOT Association operationson | openPegasus | Bug with Nortel’s
handle association functionsof an | aninstancein the 22 own fixes.
instance correctly repository
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12 Appendix D - Sample Test Providersand MOFs

12.1 Sample MOF for Instance Provider Tests

[ Description (
"Benchmark | nstance Provider Test"),
provider ("c++:: 1 nstanceProvider")
class BM 4_str_Class : Cl MEnabl edLogi cal El emrent

{
[ Key, Description("Key 1 for benchmark test") ]
string Key_1;

[ Key, Description("Key 2 for benchmark test") ]
string Key_2;

[ Key, Description("Key 3 for benchmark test") ]
string Key_3;

[ Key, Description("Key 4 for benchmark test") ]
string Key_4;

[Mn(0), Max(2),

Description ("For benchmark test purpose. If its value is set to O,

"then the provider processing elapsed tinme is accumul ated. "

“If its value is set to 1, "

"it marks the end of the benchmark tests, and the provider will print

"the elapsed time for internal provider data processing.

"If the value is set to 2, then the elapsed time inside the provider is
reset to 0.")

uint 32 testProperty;

[ Description (
"Benchmark | nstance Provider Test"),
provi der ("c++:: 1 nstanceProvider")
class BM4_int_Cass : Cl MEnabl edLogi cal El emrent

{
[ Key, Description("Key 1 for benchmark test") ]
ui nt 32 Key_1;

[ Key, Description("Key 2 for benchmark test") ]
ui nt 32 Key_2;

[ Key, Description("Key 3 for benchmark test") ]
ui nt 32 Key_3;

[ Key, Description("Key 4 for benchmark test") ]
ui nt 32 Key_4;

[Mn(0), Mx(2),

Description ("For benchmark test purpose. If its value is set to O,

"then the provider processing elapsed tine is accunul at ed.

"If its value is set to 1, "

"it marks the end of the benchmark tests, and the provider will print

"the elapsed time for internal provider data processing.

"I'f the value is set to 2, then the elapsed time inside the provider is
reset to 0.")

uint 32 testProperty;

}s
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12.2 OpenWBEM Sample Instance Provider for Condition A

The following is an instance provider sample used in the instance provider tests under
condition A:

R R S R I Sk S S R R S R S S S S R R Sk S R

I
I file i nstanceProvi der.cpp for class BnTestC ass
I for the Cl MOM benchmark tests

/1 witten Septenmber 2003

/1 author Ying Zeng
/1 history

/1 v1l. 0 Septenber 2003

I

R O kS O O O

#i ncl ude "instanceProvider.h"

namespace
// EE IR R I I S I S S I R S I S I I R I R S S R S I I R I S I I S S
/'l class | nst ancePr ovi der

/1 met hod I nst ancePr ovi der

/'l purpose constructor

// EE IR Rk S S S I S S I R S I R S I R I R R I R S R R R I R Sk I Sk

I nst anceProvi der:: | nstanceProvider(voi d)

return;
// EE R I R S S R R S
/'l class I nstancePr ovi der
/1 method ~I nst ancePr ovi der
/'l purpose destructor
// EE R R S S R I L R I R S
I nst anceProvi der: : ~l nst anceProvi der (voi d)
return;
// R I I O S S O S I O S O O
/'l class I nst ancePr ovi der
/[ met hod initialize _
/1 purpose initialises the environnment
I reference o
/1 input reference to originator of
/1 this provider’'s Cl MOM handl e
/'l note called by the Cl Mserver after we are
I created
// EE R I R R S R I R S

voi d
I nstanceProvider::initialize(const OWProviderEnvironment| FCRef & env)

(void)env;
return;
}
// EE R R R R R S
/'l class I nst ancePr ovi der
/1 method cl eanup
/1 purpose frees up all the nenory that this
/1 provi der has used
/'l note called by the Cl Mserver before we are
/1 dest royed
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// REE R S S R R S Sk S S R R o S R R R o

voi d | nstanceProvider::cl eanup()

return;

EE R R O O S O

cl ass I nst ancePr ovi der

met hod enum nst anceNanes

purpose standard openWBEM function to handl e
t he enum nstanceNanes cal |

i nput as defined by openV\BEM

out put as defined by openV\BEM

R R S S R R R S e S S R R S S S R R S Sk S S

~ N~~~
~— o~~~

voi d | nstanceProvi der::enun nstanceNanmes(
const OW Provi der Envi ronnent | FCRef & env,
const ON String& ns,
const ON String& cl assNane,
OW_Cl MObj ect Pat hResul t Handl er | FC& resul t,
const OW Bool & deep,
const OW Cl MJ ass& ci nCl ass)

{
/1 silly statenents to get rid of conpiler
/1 warni ngs about unused vari abl es

(voi d) env;

(voi d) deep;

(voi d) ci nd ass;
(voi d) cl assNane;
(void)result;
(voi d)ns;

return;

EEE R R S O

cl ass I nst ancePr ovi der

nmet hod enunl nst ances

purpose handl e standard openWBEM enumnl nst ances
cal |

i nput as defined by openV\BEM

out put as defined by openV\BEM

R R S S R R S e R O b S S R R T S O R R

~ N~~~
~— . ~— ~—

voi d | nstanceProvi der::enumnl nstances(
const OW Provi der Envi ronnent | FCRef & env,
const ON String& ns,
const ON String& cl assNane,
OW Cl M nst anceResul t Handl er | FC& resul t,
const OW Bool & deep,
const OW ClI MJ ass& ci nd ass,
const OW Bool & | ocal Only)

{

/1 silly statenents to get rid of conpiler
/1l warnings about unused vari abl es

(voi d)env;

(voi d) ns;

(voi d) cl assNane;
(void)result;
(voi d) deep;

(voi d) ci md ass;
(void)local Only;

return;

// REE R S S R R S e S R S O S R R S b Sk O

/1l class | nst ancePr ovi der
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met hod get | nst ance

pur pose standard openWBEM call for handling
get | nst ance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R R I S

~ e~~~
~ — — — — ~—

OW Cl M nst ance | nstanceProvider::getlnstance(
const OW Provider Envi ronnent | FCRef & env,
const ON String& ns,
const OW . Cl Mbj ect Pat h& i nst anceNane,
const OWCl MJ ass& ci nd ass,
const OWBool & | ocal Only)

{
/1 silly statenents to get rid of conpiler
/1 warni ngs about unused vari abl es

(voi d)env;

(voi d) ns;

(voi d)instanceNane;

(voi d) ci md ass;

(void)local Only;

OWN Cl M nstance rval = ONCl M nstance(i nstanceNane. get Obj ect Nane());
rval . set Gl assNane(i nst anceNane. get Cbj ect Nane());

return rval ;

}

EEE R S S R R R S e R O S R R S ok Sk b

cl ass I nst ancePr ovi der

nmet hod createl nstance

pur pose standard openWBEM function for handling
call to createlnstance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R O S O

~ e e e e~~~
~ — o — ~— ~—

OW Cl MDbj ect Pat h | nst anceProvi der:: createl nstance(
const OW Provider Envi r onnent | FCRef & env,
const ON String& ns,
const OW ClI M nstance& ci ml nstance)

{
/1 silly statenents to get rid of conpiler
/1 warni ngs about unused vari abl es

(voi d)env;

(voi d) ns;

(voi d)ci m nstance;

OW Cl MDbj ect Pat h op(ns, cimnstance);

op. set Keys(ci m nst ance. get KeyVal uePairs());

return op;

EEE R R S

cl ass I nst ancePr ovi der

met hod del et el nstance

purpose standard openWBEM function for handling
call to del etel nstance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R S S R R S kR R b e S R R Rk Sk o o

~ e~~~ e~~~
~— o — — ~— ~—

voi d | nstanceProvi der:: del et el nstance(
const OW Provi der Envi ronnent | FCRef & env,
const ON String& ns,
const OW Cl Mbj ect Pat h& cop)

{

/1 silly statenents to get rid of conpiler
/1 warnings about unused vari abl es

(voi d)env;

(voi d) ns;
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(voi d) cop;

return;

EEE R O O S O

cl ass I nst ancePr ovi der

nmet hod nodi fyl nst ance

purpose standard openWBEM function for handling
call to nodifylnstance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R S S R R S e kR b S R R S S S

~ e~~~ e~~~
~— . ~— ~—

voi d | nstanceProvi der:: nodifylnstance(
const OW Provi der Envi ronnent | FCRef & env,
const ON String& ns,
const OWN Cl M nstance& nodi fi edl nst ance)

{

/1 silly statenents to get rid of conpiler
/1 warnings about unused vari abl es

(voi d) env;

(voi d) ns;

(voi d) nodi fi edl nst ance;

return;

}

}
/'l specify the actual provider library for the Cl MOM
OW PROVI DERFACTORY( | nst ancePr ovi der, |nstanceProvider)

12.3 OpenWBEM Sample Instance Provider for Condition B

The following is an instance provider sample used in the instance provider tests under
condition B:

R O S S

file i nstanceProvi der.cpp for class BnTest Cl ass
for the Cl MOM benchmark tests
witten Septenmber 2003
aut hor Ying Zeng
hi story
v1l. 0 Septenber 2003

R R S SRR S S b S R S S S S R S O Sk R

~ N~~~

/
/
/
/
/
/
/
/

#i ncl ude "instanceProvider.h"

namespace
// R R R SRR R EEEEEEEEEEEEEEREEEEREEEEEEEE RS SRS EEEEE RS
/1 class I nstanceProvi der

// met hod | nst ancePr ovi der

/1 purpose constructor

// R R R R R R R R R R R R I I I I

I nst anceProvi der:: | nstanceProvider(void)

/*
cout << "Fxxkxkxkxk | n constructor for InstanceProvider " <<
" for the first tinmge ******x**" << endl|;
*/
brDat aPat h=0W _Cl Mbj ect Pat h( dat acl assnane) ;
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OW Cl Wal ue("Benchmark"));
OW Cl Wal ue(dat acl assnan®)) ;

12/3/03
brDat aPat h. addKey (" Name",
bnDat aPat h. addKey( " Cr eati onCl assNane",
FI LE *fp;
fclose(fp);
}
// R I I O S Ik S O O I I O S I
/'l class I nst ancePr ovi der
/1 met hod ~l nst ancePr ovi der
/'l purpose destructor
/1

| nst ancePr ovi der: :

COUt <<"**********

| nst ancePr ovi der: :

/*
*/
retur
}
/1
/1l class
/1 met hod
/'l purpos
/1
/1 input
/1
/!l note
/1
/1
voi d
{
(void

n;

I nst ancePr ovi der
initialize

e initialises the environnment

ref erence

reference to originator of
this provider’s Cl MOM handl e

~I nst ancePr ovi der (voi d)

I'n I nstanceProvi der

REE R S S R R S S R R S A R IR S ok Sk O

destructor ****x***xxx"<<and| ;

EEE R S S R R S S R S O S R R S b S b

called by the Cl Mserver after we are

created

) env;

R R R O S O I

initialize(const OWProviderEnvironnent| FCRef & env)

env- >get Logger () - >l ogDebug( "I nstanceProvi der initialize called");

cout <<" | nst anceProvi der: :

my Env
ow a
oW Cl
i nst.
i nst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
inst.
hdl - >

retur

}

= env;
MOVHandl el FCRef hdl

initialize"<<endl;

= nyEnv- >get Cl MOVHandl e() ;
M nst ance i nst=hdl - >get | nst ance(defaul tns,

brDat aPat h) ;

set Property("Ci El apsedTi ne", OW Cl Wal ue(O)

set Property("EC El apsedTi rre"
set Property("d El apsedTi ne",
set Property("EG El apsedTi ne",
set Property("EnEl apsedTi ne",
set Property("EEnEl apsedTi ne",
set Property("Ei El apsedTi nme",
set Property("EE El apsedTi ne",
set Property("M El apsedTi ne",
set Property("EM El apsedTi ne",
set Property("Di El apsedTi nme",
set Property("ED El apsedTi ne",
set Property("C Count ™"

owca MVal ue(0));

)
oW Cl Wall ue(O)),
OW Cl Wal ue(0));
OW Cl Mval ue(0));
OW Cl Wal ue(0));
OW Cl Mval ue(0));
OW Cl MWal ue(0));
OW Cl Mval ue(0));
OW Cl Mal ue(0));
OW Cl Mval ue(0));
OW Cl Wal ue(0));
OW Cl Mval ue(0));

set Property("EG Count", OWCl MWal ue(0));
set Property("d Count™", QNCI MWal ue(0));
set Property("EG Count", OWCl Wal ue(0));
set Property("EnCount " QNCI Wal ue(0));
set Property("EEnCount", OWCl MWal ue(0));
set Property("Ei Count" QNCI MWal ue(0));
set Property("EEi Count", OWCl MWal ue(0));
set Property("M Count ", QNCI Wal ue(0));
set Property("EM Count", OWCl Mal ue(0));
set Property("Di Count", OWCl Mval ue(0));
set Property("EDi Count", OWCl Mal ue(0));

nmodi fyl nst ance(def aul t ns

n;

inst);
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// R I I O Sk Ik S O o I kS I O O
/'l class I nst ancePr ovi der
/1 method cl eanup
/'l purpose frees up all the nenmory that this
/1 provi der has used
/'l note called by the Cl Mserver before we are
/1 dest royed
// EE R I R S R R S S
voi d | nstanceProvider:: cl eanup()
{
nyEnv- >get Logger () - >l ogDebug(" | nst ancePr ovi der cl eanup cal | ed");
cout <<"| nst ancePr ovi der: : cl eanup"” <<endl ;
}
// EE R I R S S R S
/'l class I nst ancePr ovi der
/1 method enunl nst anceNanes
/'l purpose standard openWBEM function to handl e
/1 t he enum nst anceNanes cal |
/'l input as defined by openWBEM
/1 out put as defined by openV\BEM
// R I I O S ko O S I O S O O

voi d | nstanceProvi der::enun nst anceNanmes(
const OW Provi der Envi ronnent | FCRef & env,
const ON String& ns,
const ON String& cl assNane,
OW_Cl MObj ect Pat hResul t Handl er | FC& resul t,
const OW Bool & deep,
const OWCl MJ ass& ci nCl ass)

{
/1 silly statenents to get rid of conpiler
/1 warni ngs about unused vari abl es

(voi d) env;

(voi d) deep;

(voi d) ci nd ass;
(voi d) cl assNane;
(void)result;
(voi d) ns;

timeval startT;

timeval endT;

OV Ul nt 64 el apsedT;

/1 OW_Cl Mbj ect Pat h op;
unsigned int i;

//cout << "In InstanceProvider::enum nstanceNanes " << endl;
gettineof day(&startT, NULL);

OW _CI MOvHandl el FCRef hdl = nyEnv->get Cl MOvHandl e() ;

OWN Cl M nstance inst = hdl->getlnstance(defaul tns, bnDataPath);

for (i=0; i<nylnstances.size(); i++)

OW Cl MDbj ect Path op(ns, nylnstances[i]);
resul t. handl e(op);

OWN U nt 32 n;

i nst.getProperty("EnCount").getVal ue().get(n);

inst.setProperty("EnCount", ON Cl MWal ue(++n));

onvuintésd t;

inst.getProperty("EnEl apsedTi ne"). get Val ue().get(t);

getti neof day(&endT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT.tv_usec-startT.tv_usec;
inst.setProperty("EnEl apsedTi ne", OV _Cl Wal ue(t +el apsedT));

hdl - >nodi f yl nst ance(defaul tns, inst);

return;
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}

REE R S S R R S e kR R S S R R Rk o

cl ass I nst ancePr ovi der

nmet hod enunl nst ances

purpose handl e standard openWBEM enum nst ances
cal |

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R R S I

voi d | nstanceProvi der::enum nst ances(

~ e e e e~~~

~ — . ~— ~—

const OW Provider Envi ronnent | FCRef & env,
const ON String& ns,

const OWN String& cl assNane,

OW Cl M nst anceResul t Handl er | FC& resul t,
const OW Bool & deep,

const OWClI MJ ass& ci nd ass,

const OWBool & | ocal Only)

{
/1 silly statenents to get rid of conpiler
/1 warni ngs about unused vari abl es

(voi d) env;

(voi d)ns;

(voi d) cl assNane;
(void)result;
(voi d) deep;

(voi d) ci nC ass;
(voi d) Il ocal Only;

timeval startT,;
timeval endT;

OWN Ul nt 64 el apsedT,;
unsi gned int i;

//cout << "In InstanceProvider::enum nstances "
gettineofday(&startT, NULL);

OW _CI MOvHandl el FCRef hdl = nyEnv->get Cl MOvHandl e() ;
OWN Cl M nstance inst = hdl->getlnstance(defaul tns,

for (i=0; i<nylnstances.size(); i++)

{

resul t. handl e(nyl nstances[i]);
}
OW U nt32 n;

i nst.get Property("Ei Count").getVal ue().get(n);
i nst.set Property("E Count", ON Cl MWal ue(++n));
onVunt64 t;

i nst.get Property("Ei El apsedTi ne"). get Val ue().get(t);

getti meof day( &ndT, NULL);

brDat aPat h) ;
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el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT.tv_usec-startT.tv_usec;

i nst.set Property("Ei El apsedTi ne", ON Cl Wal ue(t +el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

return;

EEE R S S R R S e R R b S S o R SR S o S S

cl ass I nst ancePr ovi der

met hod get I nst ance

pur pose standard openWBEM call for handling
get I nstance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R R S O I

OW Cl M nst ance | nstanceProvi der:: getlnstance(

const OW Provider Envi ronnent | FCRef & env,
const ON String& ns,
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const OW.Cl Mbj ect Pat h& i nst anceNane,
const OWCl MJ ass& ci nd ass,
const OWBool & | ocal Only)

{
/1 silly statenents to get rid of conpiler
/1 warni ngs about unused vari abl es

(voi d)env;

(voi d) ns;

(voi d)instanceNane;

(voi d) ci md ass;

(void)l ocal Only;

OWN Cl M nstance rval = ONCl M nstance(i nstanceNane. get Obj ect Nane());
rval . set Cl assNane(i nst anceNane. get Cbj ect Nane());

tinmeval startT,;
timeval endT;

OWN Ul nt 64 el apsedT;
OW_Cl MObj ect Pat h op;
unsi gned int i;

unsi gned int flag=0;
OW Cl MDbj ect Path tp;

//cout << "In InstanceProvider::getlnstance " << endl;
gettineofday(&startT, NULL);

OW CI MOVHandl el FCRef hdl = nyEnv->get Cl MOVHandl e() ;

OWN Cl M nstance inst = hdl->getlnstance(defaul tns, bnDataPath);

for (i=0; i<nylnstances.size(); i++)

op=0OW Cl Mbj ect Pat h(ns, nylnstances[i]);

/1 This is to avoid the default root nanespace problemin openV\BEM
t p=i nst anceNane;

t p. set NaneSpace( def aul t ns) ;

if (op.equals(tp))

{

ONV U nt32 n;

i nst.getProperty("d Count").getVal ue().get(n);
i nst.setProperty("G Count", OV Cl MWal ue(++n));
flag = 1; // found the instance

rval = nyl nstances[i];

br eak;
}
}
if (flag ==0)
{
OWN Ul nt 32 n;

i nst. get Property("EG Count"). getVal ue().get(n);

i nst.setProperty("EG Count"”, OWC Mval ue(++n));

owvunt64 t;

i nst. get Property("EG El apsedTi ne"). get Val ue().get(t);

getti neof day(&endT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT. tv_usec-
startT.tv_usec;

inst.setProperty("EG El apsedTi ne", OWCl MWal ue(t+el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

OW THROWCI MVBG( OW_Cl MExcept i on: : NOT_FOUND,

"The requested test instance is not found");

}

oV U nt64 t;

inst.getProperty("G El apsedTi ne"). getVal ue().get(t);

getti meof day( &ndT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT.tv_usec-startT.tv_usec;
inst.setProperty("G El apsedTi ne", ON _Cl Wal ue(t +el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

return rval;

// EEE R O O O
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cl ass I nst ancePr ovi der

met hod creat el nstance

pur pose standard openWBEM function for handling
call to createlnstance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE R S S R R S Sk S S R S S R R S S Sk b

~—————
~— — — — — ~—

OW Cl MObj ect Path | nstanceProvi der:: createl nstance(
const OW Provi der Envi ronnent | FCRef & env,
const OWN String& ns,
const OWN ClI M nstanceé& ci ml nstance)

{

/1 silly statenents to get rid of conpiler
/1 warnings about unused vari abl es

(voi d) env;

(voi d) ns;

(voi d) ci M nst ance;
OW Cl MObj ect Path op(ns, cimnstance);
op. set Keys(ci m nst ance. get KeyVal uePairs());

tinmeval startT,;

timeval endT;

OWN Ul nt 64 el apsedT;
OW Cl MObj ect Pat h t npop;
unsi gned int i;

//cout << "In |InstanceProvider::createlnstance " << endl;
gettineofday(&startT, NULL);

OW CI MOVHandl el FCRef hdl = nyEnv->get Cl MOVHandl e() ;

OWN Cl M nstance inst = hdl->getlnstance(defaul tns, bnDataPath);
OW Cl MDbj ect Pat h op(ns, cimnstance);

for (i=0; i<nylnstances.size(); i++)

t npop=OW Cl MObj ect Pat h(ns, nylnstances[i]);
if (tnpop. equal s(op))
{

OWN Ul nt 32 n;

i nst. get Property("EGC Count").getVal ue().get(n);

i nst.setProperty("EC Count", OWC Mval ue(++n));

onvuintéd t;

i nst. get Property("EC El apsedTi ne"). get Val ue().get(t);

getti neof day(&endT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT. tv_usec-
startT.tv_usec;

i nst.set Property("EC El apsedTi ne", OW.Cl M/al ue(t +el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

OW THROWCI MVBG( OW _Cl MExcept i on: : ALREADY_EXI STS,

"Unabl e to create instance: instance already exists");

}

nyl nst ances. append(ci m nst ance) ;

OWN Ul nt 32 n;

inst.getProperty("G Count").getValue().get(n);

inst.setProperty("C Count", ON Cl MWal ue(++n));

onvuinté4 t;

inst.getProperty("C El apsedTi me"). get Val ue().get(t);

getti neof day(&endT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT.tv_usec-startT.tv_usec;
inst.setProperty("C El apsedTi ne", OV _Cl Wal ue(t +el apsedT));

hdl - >nodi f yl nst ance(defaul tns, inst);

return op;

}

EEE R S S R R e e R R O S S S R R O o S R

cl ass I nst ancePr ovi der

nmet hod del et el nst ance

pur pose standard openWBEM function for handling
call to del etelnstance

i nput as defined by openV\BEM

~ e~~~
~ — — — o~ ~—
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/'l out put as defined by openV\BEM

// R R R O O O

voi d | nstanceProvi der: : del et el nstance(
const OW Provider Envi ronnent | FCRef & env,
const ON String& ns,
const OW . Cl Mbj ect Pat h& cop)

{
/1 silly statenents to get rid of conpiler
/1 warnings about unused vari abl es

(voi d) env;
(voi d) ns;
(voi d) cop;

tinmeval startT,;
timeval endT;

OWN Ul nt 64 el apsedT,;
unsi gned int i;

//cout << "In InstanceProvider::deletelnstance " << endl;
gettineof day(&startT, NULL);

OW CI MOvHandl el FCRef hdl = nyEnv->get Cl MOvHandl e() ;

OWN Cl M nstance inst = hdl->getlnstance(defaul tns, bnDataPath);
OW Cl MObj ect Path t npop = cop;

t npop. set NameSpace(ns) ;

for (i=0; i<nylnstances.size(); i++)

OW Cl MDbj ect Path op(ns, nylnstances[i]);
if (op.equal s(tnpop))

nyl nst ances. renove(i);

OWN U nt 32 n;

i nst.getProperty("Di Count").getVal ue().get(n);

i nst.setProperty("Di Count", OWCI Mal ue(++n));

owvunt64 t;

i nst.getProperty("Di El apsedTi ne"). get Val ue().get(t);

getti neof day(&endT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT. tv_usec-
startT.tv_usec;

i nst.setProperty("Di El apsedTi me", OW.Cl Wal ue(t +el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

return;

}

}

OV U Nnt32 n;

i nst. get Property("ED Count").getVal ue().get(n);

i nst.set Property("ED Count", OWCI Wal ue(++n));

onvunt64 t;

i nst. get Property("ED El apsedTi ne").getVal ue().get(t);

getti meof day( &ndT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT. tv_usec -
startT.tv_usec;;

inst.setProperty("EDi El apsedTi ne", OW.C MWal ue(t+el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

OW THROWCI MVBG( OW_CI MExcept i on: : FAI LED,

"Unable to delete the requested instance: instance not found");

return;
EE IR Rk I I S S I R S I S S S I S S R R S R S I R S S R Sk S S S
cl ass | nst ancePr ovi der

nmet hod nodi fyl nst ance

pur pose standard openWBEM function for handling
call to nodifylnstance

i nput as defined by openV\BEM

out put as defined by openV\BEM

EEE I R O R O

~ e e e~ e~~~
—~— o — ~— ~—

voi d | nstanceProvi der:: nmodifyl nstance(
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const OW Provider Envi r onnent | FCRef & env,
const ON String& ns,
const OW.ClI M nstance& nodi fi edl nstance)

{

/1 silly statenents to get rid of conpiler
/'l warni ngs about unused vari abl es

(voi d)env;

(voi d) ns;

(voi d) nodi fi edl nstance;

timeval startT;
timeval endT;

OV Ul nt 64 el apsedT;
unsi gned int i;

unsi gned int flag=0;

//cout << "In InstanceProvider::nodifylnstance " << endl;
gettineof day(&startT, NULL);

OW _CI MOvHandl el FCRef hdl = nyEnv->get Cl MOvHandl e() ;

OWN Cl M nstance inst = hdl->getlnstance(defaul tns, bnDataPath);
OW Cl MObj ect Pat h op(defaul tns, nodifiedlnstance);

for (i=0; i<nylnstances.size(); i++)

OW Cl MDbj ect Path tnp(defaul tns, mnylnstances[i]);
if (tnp.equal s(op))
{

fl ag=1;

nyl nstances[i].setProperties(nodifiedl nstance. get Properties());

OoONV U nt32 n;

i nst.getProperty("M Count").getVal ue().get(n);

inst.setProperty("M Count", OWC MWal ue(++n));

onVunt64 t;

i nst.getProperty("M El apsedTi ne"). get Val ue().get(t);

getti meof day( &ndT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT. tv_usec-
startT.tv_usec;

i nst.setProperty("M El apsedTi me", OW.Cl Wal ue(t +el apsedT));

hdl - >nodi f yl nst ance(defaul tns, inst);

return;

if (flag == 0)

OWN Ul nt 32 n;

i nst. get Property("EM Count"). getVal ue().get(n);

i nst.setProperty("EM Count"”, OWCl Mval ue(++n));

onvuintésd t;

inst.getProperty("EM El apsedTi me"). get Val ue().get(t);

getti neof day(&endT, NULL);

el apsedT = (endT.tv_sec-startT.tv_sec)*10000000+endT. tv_usec-
startT.tv_usec;

inst.setProperty("EM El apsedTi ne", OWCl MWal ue(t+el apsedT));

hdl - >nodi fyl nst ance(defaul tns, inst);

OW THROWCI MVBG( OW _Cl MExcept i on: : FAI LED,

"Unable to nodify the requested instance: instance not found");

}

return;

}

}
/'l specify the actual provider library for the C MOM
OW PROVI DERFACTORY( | nst anceProvi der, | nstanceProvider)
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