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Foreword

ISO/IEC 10164-21:1998(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal
with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest.
Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Object management function

State management function

. Attributes for representing relationships
: Alarm reporting function

: Event report management function

: Log control function

: Security alarm reporting function

: Security audit trail function

: Objects and attributes for aceess control
L0:
11:
[2:
| 3:
14:
15:
| 6:

Usage metering function*for accounting purposes
Metric objects andhattributes

Test management function

Summarization function

Confidence and diagnostic test categories
Scheduling function

NManagement knowledge management function

pld of iInformation technology, ISO and IEC have established a joint technical committee, ISQ/IEC JTC 1. Draft
onal Standards adopted by the joint technical committee are circulated to national bodies\fof voting. Publication
ternational Standard requires approval by at least 75 % of the national bodies castingra-vote.

onal Standard ISO/IEC 10164-21 was prepared by Joint Technical Committee ASO/IEQfbGition
gy,Subcommittee SC 3Pistributed application servicesn collaboration with fTU-T. The ideptical text is

10164 consists of the following parts, under the general Itifemation technology — Open Systems
nection — Systems Management

— Part 17

: Change over function

— Part 18: Software management function
— Part 19

: Management domain and management policy management functions

— Part 20: Time management function
— Part 21
— Part 22

: Command sequencer for Systems Management

: Response time monitoring function

Annexes A, B, D and F to H form an integral part of this part of ISO/IEC 10164. Annexes C and E are for information

only.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

1998 (E)

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

SYSTEMS MANAGEMENT: COMMAND SEQUENCER
FOR SYSTEMS MANAGEMENT

1

Scope

This Regommendation | International Standard defines a Systems Management Function which may. be u
application process in a centralized or decentralized management environment to interact for the'purpose of systems

managen
the Comr
in the ap
SO 9545

This Rect

This Red

2

The folld

bmmendation | International Standard:

ommendation | International Standard does not:

Normative references

wing Recommendations and International Standards contain provisions which through ref

establishes user requirements for the Command Sequencer;

establishes models that relate the services provided by the function to user requirement
defines the services provided by the function;

specifies the protocol that is necessary in ordente’provide the services;

defines the relationship between the services'and SMI operations and notifications;
defines relationships with other systemssmanagement functions;

specifies conformance requirements;

defines a scripting language for:use in the command sequencer environment.

define the nature of any(implementation intended to provide the Command Sequencer;

specify the manner inrwhich management is accomplished by the use of the Command

define the nature\of any instructions which result in the use of the Command Sequencet;

specify thé jServices necessary for the establishment, normal, abnormal releas
associations.

by an

ent, as defined by CCITT Rec. X.700 | ISO/IEC 7498-4. This Recommendation | International Standald defines
nand Sequencer which consists of generic definitions, services and functional units. (Fi's function is positioned
plication layer of ITU-T Rec. X.200 | ISO/IEC 7498-1 and is defined according‘to the model pr
. Therole of systems management functionsis described by ITU Rec. X.701 | ISO/IEC 10040.

vided by

)

Sequencer;

e of management

prence in this text,

constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards indicated below. Members of IEC and ISO maintain registers of
currently valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of
currently valid ITU-T Recommendations.

2.1

Identical Recommendations | International Standards
ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:198/ymation technology — Open Systems

Interconnection — Basic Reference Model: The Basic Model.

ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1989/ymation technology — Open Systems

Interconnection — Basic Reference Model: Conventions for the definition of OSI services.

ITU-T Rec. X.753 (1997 E)

1


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/IEC 10164-21 : 1998 (E)

2.2

— CCITT Recommendation X.701 (1992) | ISO/IEC 10040:1982rmation technology — Open Systems
Interconnection — Systems management overview.

— ITU-T Recommendation X.710 (1997) | ISO/IEC 9595:19&ymation technology — Open Systems
Interconnection — Common management information service.

— ITU-T Recommendation X.711 (1997) | ISO/IEC 9596-1:1988ymation technology — Open Systems
Interconnection — Common management information protocol. Specification.

—  CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:188@;mation technology — Open Systems
Interconnection — Structure of management information: Definition of management information.

—  CCITT Recommendation X.722 (1992) | ISO/IEC 10165-4:188@;mation technology — Open Systems
Interconnection — Structure of management information: Guidelines for the definition of managed
objects.

— ITU-T Recommendation X.724 (1996) | ISO/IEC 10165-6:1%8f6rmation technology — Qpep Systems
Interconnection — Structure of management information: Requirements and guidelines for ifaplementation
conformance statement proformas associated with OSI management.

— ITU-T Recommendation X.725 (1995) | ISO/IEC 10165-7:1%806rmation technology — Opep Systems
Interconnection — Structure of management information: General relationship modél.

—  CCITT Recommendation X.730 (1992) | ISO/IEC 10164-1:1888;mation technology — Opep Systems
Interconnection — Systems management.: Object management function.

—  CCITT Recommendation X.731 (1992) | ISO/IEC 10164-2:1888xmation technology — Opep Systems
Interconnection — Systems management: State management function’

— CCITT Recommendation X.733 (1992) | ISO/IEC 101644449898, mation technology — Opep Systems
Interconnection — Systems management. Alarm reporting function.

— CCITT Recommendation X.734 (1992) | ISO/IEC.10164-5:1888rmation technology — Opep Systems
Interconnection — Systems management. Event repoxinnanagement function.

—  CCITT Recommendation X.735 (1992) | ISOIEC 10164-6:1883rmation technology — Opep Systems
Interconnection — Systems management.: Log control function.

— ITU-T Recommendation X.739 (1993) | ISO/IEC 10164-11:19%grmation technology] — Open
Systems Interconnection — Systems management: Metric objects and attributes.

— ITU-T Recommendation X.741(1995) | ISO/IEC 10164-9:1985ymation technology — Opeh Systems
Interconnection — Systems management. Objects and attributes for access control.

— ITU-T Recommendation,"X.746 (1995) | ISO/IEC 10164-15:19mrmation technology] — Open
Systems Interconnection =~ Systems management: Scheduling function.

Paired Recommendations | International Standards equivalent in technical content

— CCITT Recommendation X.209 (198&pecification of basic encoding rules for Abstraft Syntax
Notation'One (ASN.1).

ISOUEC 8825:1990/nformation technology — Open Systems Interconnection — Specification] of Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1).

2 VITU-T Recommendation X.291 (19950S! conformance testing methodology and framdwork for

protocol Recommendations for ITU-T applications — Abstract test suite specification.

ISO/IEC 9646-2:1994]nformation technology — Open Systems Interconnection — Conformance testing
methodology and framework — Part 2: Abstract Test Suite specification.

— ITU-T Recommendation X.296 (19950)SI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications — Implementation conformance statement.

ISO/IEC 9646-7:1995[nformation technology — Open Systems Interconnection — Conformance testing
methodology and framework — Part 7: Implementation Conformance Statements..

—  CCITT Recommendation X.700 (1992)anagement framework for Open Systems Interconnection (OSI)
for CCITT Applications.

ISO/IEC 7498-4:1989,Information processing systems — Open Systems Interconnection — Basic
Reference Model — Part 4: Management framework.

ITU-T Rec. X.753 (1997 E)
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3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 Basic Reference Model definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.200 |
ISO/IEC 7498-1.

a) opensystem;

b) systems management.

3.2 Service convention definitions

This Reqjommendation | International Standard makes use of the following term defined in ITU-T (Reef X.210 |
ISO/IEC[10731.

—  primitive.

33 Management framework definitions

This Repommendation | International Standard makes use of the following.terms defined in CJITT Rec. X.700 |
ISO/IEC|7498-4.

a) management information;

b) managed object.

34 Systems management overview definitions

This Repommendation | International Standard makes.use of the following terms defined in CQITT Rec. X.701 |
ISO/IEC]|10040.

a) agentrole;

b) management support object;

c) managed object class;

d) manager role;

e) notification;

f) systems management functional unit;

g) system management operation.

3.5 Common mianagement information service definitions

This Repommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.710 |
ISO/IEC|9595:

a).Vattribute;

b) common management information services.

3.6 Additional definitions
The following terms are defined in this Recommendation | International Standard.

3.6.1 command sequencer: A management support object representing a resource which functions in a manager
role as a notification destination and as an initiator of operations determined by its launch scripts, with the ability to
delegate management activities.

3.6.2 launch script: A managed object representing the instructions to be performed by a command sequencer.

3.6.3 thread: A managed object representing the execution of a launch script. The execution results or errors from
launch script executions are returned by the thread.

ITU-T Rec. X.753 (1997 E) 3
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3.6.4 suspendable thread: The suspendable thread is derived from the thread managed object class. These threads
are spawned by asynchronous launch pads. They can be suspended by means of suspend action directed at them and
resumed by means of aresume action directed at them.

3.6.5 launch pad: A management support object to which a trigger may be directed to initiate the execution of a
launch script. A launch pad serves as an Initial Value Managed Object (IVMO) for athread.

3.6.6 asynchronous launch pad: An asynchronous launch pad is derived from launch pad. It returns a trigger result
notification without waiting for results of execution of the launch scripts. Execution results or errors from launch script
executions are notified directly from the thread.

3.6.7 synchronous launch pad: A synchronous launch pad is derived from the launch pad. It returns trigger result
notification or processing error alarm after it gets all the execution results and errors from threads after the threads
complete their execution.

3.6.8

. y | hreads. It
directsa ‘ommand to alaunch pad, in theform of scheduler, operanons notifications or local action.

3.6.9 command: An instruction for a management activity that is performed in the agent system in‘accordance with
contents pf a launch script. A command is described with a scripting language. Currently, theSystem magnagement
scripting Janguage is defined in Annex F.

4 Abbreviations

For the plirposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1 Abstract Syntax Notation One
CMIS  Common Management Information Service

Cs Command Sequencer
IVMO Initia Value Managed Object
osl Open Systems I nterconnection

LP Launch Pad
SMSL  Systems Management Scripting L anguage

5 Conventions

This Spegification defines services for, theycommand sequencer following the descriptive conventions defined|in ITU-T
Rec. X.210 | ISO/IEC 10731. In clause)9, the definition of each service includes a table that lists the service pgrameters.
For a given service primitive, the presence of each parameter is described by one of the following values:

M The parameter is mandatory.

= The value of the parameter is equal to the value of the parameter in the column to the | eft.

U Theuse of the parameter is a Service-user option.

- The parameter is not present in the interaction described by the primitive concerned.

C The parameter is conditional. The conditions are defined by the test which describes this pafameter.
P The parameter is subject to the constraints imposed by ITU-T Rec. X.710 | ISO/IEC 9595

NOTE — The parameters which are marked “P” in service tables of this Specification are mapped directly onto the corresponding

parameters of the CMIS service primitive, without changing the semantics or syntax of the parameters.

The font used for GDMO, ASN.1 and GRM in this Recommendation | International Standard is Courier. The BNF for
SMSL inF.14.11isin Courier New. In Annexes F and G, SMSL function parameters have been italicized.

6 Requirements
The requirements to be satisfied are:
e User requirements:

— Allow the delegation of management activities.
— Reduce the amount of communication that must occur between manager and agents.

4 ITU-T Rec. X.753 (1997 E)
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Allow delegated manager systems to operate on agent systems even when comm
a manager and the agent systems have been disrupted or are not possible.

Provide flexible control of management activities.

Provide a scripting language which can describe procedures to perform manageme
— Allow delegated systems to execute CMIS operations in sequence.
Operational requirements:

— Pre-scheduled or delayed execution of a systems management operation.
Capabilities for modifying the request for pre-scheduled or delayed execution.

Capabhilities for initiating snspending resuming and terminating systems mana

1998 (E)

unications between

nt operations.

ement operations

7.1

The mo
performg
compong

Figure 1

The fung
abstracti
number
one laurn
activator
specify
list comg

There a
returns

errors fr
returns t
when the

A launch
the trigg
to execu

based on time management actions or the occurrence of events.
Capabilities for reporting and recording the outcome of pre-scheduled or delayed e

The ability to send notifications when state changes occur.

Model

Model description

lel describes how triggered, pre-scheduled or delayed execution of system managemer
d by the command sequencer. It describes the conceptual components, the relation
bnts, a description of the states and possible state transitions.

is a schematic description of the command sequencer capability of a system.

tionality of a command sequencer is modeled by the launch script, thread, and launch pad
on of pre-scheduled or delayed operation.execution in open systems. A command sequen
pf launch pads, for which the command:'sequencer serves as a service provider. Each lau
ch script at a time, or may execute.multiple launch scripts at a time. On receiving a trig
, a launch pad initiates the execution of a launch script. In addition to the trigger id compone
L launch script name (script id) and input arguments to the script as parameters within the §
onent.

e two types of launch_pads, asynchronous launch pad and synchronous launch pad. An asy
trigger result notification without waiting for results of execution of the launch scripts. Ex
m launch script.executions are notified directly from the thAeagnchronous launch pad, on th
rigger result notification or processing error alarm after it gets all the execution results and
 threads complete their execution.

script_instance may contain any number of individual instructions. The execution paramete
br is(a list of scripts (identified by their script ids) to be executed and the corresponding input
te\those scripts. A default execution parameter list may be specified for a launch pad tg

ecution.

t operations can be
ship between these

objects. It is an OSI
cer may contain any
nch pad may execute
ger from a trigger
nt, the trigger may
bxecution parameter

hchronous launch pa
ecution results or

e other hand,

errors from threads

r list component of
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ured to execute a

default execution parameter list and the execution parameter list component is not supplied by the trigger and if the
launch pad receives a trigger attempting to activate it, a no script error code is returned in the error code field of the
trigger result notification. The launch pad has an available script list attribute which can be configured to identify scripts

that can be executed by it. If a execution parameter list component is present in the trigger, the launch pad verifies
whether each script id from the execution parameter component is present in its available script list attribute. Only those
script instances indicated by the script id which are present in the available script list attribute are executed. If none of
the script ids are present in the available script list, the launch pad returns a script rejected error code in theuligger res

and script execution does not take place.

Specialized scripting language object classes are derived from the launch script object class. Hence these instructions
may be specified as specialized script instances. Multiple sets of launch script instructions may be executed sequentially
or in parallel by threads, in accordangih the execution parameter data type. Several nested levels of sub-threading

may be necessary in order to execute script instances.

ITU-T Rec. X.753 (1997 E)
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c) N:1 mapping between launch pads and a launch script

Figure 1 — Command sequencer model

In order to initiate the execution behaviour of launch script instances, atrigger shall be directed at the launch pad object
instance. Unparameterized triggers may activate the launch pad in cases where the launch pad has a default execution
parameter list.
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The launch pad acts as an IVMO for a thread and supplies the execution parameter list to the executing parameters
attribute of the thread. The execution parameter list may be a single execution parameter, a sequence of execution
parameters or a set of execution parameters. The execution parameter is a sequence of script ids and script parameters.
The script id identifies the managed object instance name of the scripting object instance to be executed and the script
parameters supply the parameter values which are needed as inputs to the scripting object instance. If a sequence of
execution parameters is specified, the launch pad spawns a thread in order to execute the script instances and supplies
the script id and the script parameters (if required) from the execution parameters to the thread. On completion of the
thread, this is repeated for the rest of the script ids in the list in sequence. If a set of execution parameters is specified,
the launch pad supplies the set of script ids and script parameters (if required) to threads and the corresponding scripts
instances are executed in parallel. The semantics of parameter passing between the launch pad and threads depend on the
parameter passing mechanism supported by the scripting language in which the script is written.

One thread is assgned the executlon of one scri pt mstance This thread may spawn other threads if necessary. This may
happen whermone s VORES o Stances—We Z10)01 eanexecatitg] a calling
script spgwns a sub- thread pa53| ng the script id and scnpt parameters (if required) of the called script to theglstib-thread.
The semgintics of parameter passing between threads and sub-threads depend on the parameter passing mechanism
supported by the scripting language in which the script iswritten.

Asynchrgnous launch pads should spawn suspendable threads. A suspendable thread can be suspended and resumed by
means of |suspend and resume actions respectively. Individual threads spawned by synchrenous launch pads may not be
suspendefl and resumed. All threads related to execution of a script may be suspended or tesdmed in both cases

A thread|is complete after all its sub-threads have completed successfully or_reported an error. Once thig happens,
executior) of alaunch script is complete; the corresponding launch pad then returns to an inactive (idle) state. A thread is
contained by the object which spawned it. A thread may be contained by alaunch pad or another thread.

Multiple Jaunch pads may reference a particular launch script. Multiple threads may reference that same laurjch script.
The existence of a script is independent of any references to it by adnch pads or threads. Launch scripts are ¢lefined in
the speciglized script classes derived from the launch script object class. The semantics and syntax of these gcripts are
specified|in the definition of the scripting language in whichi-the scripts are written. The scripting language definition
also spegifies a set of basic scripting functions which_afé necessary to provide control and processing abiljty to the
launch sgipts.

The gengral string script managed object class should be used for writing scripts which are represented in thefform of a
genera gring. The script language name attribute indicates the name of that scripting language and the script content
attribute represents the script written in thisscripting language in the form of a general string. Annexes F and ¢ define a
specidized scripting language, Systeni\Management Scripting Language (SMSL), as the scripting language|in which
scripts represented in the form of .a'general string should be written. It is possible to define other classes ¢f scripts.
Annex D|defines, cmisScript, a.scripting language, in the form of managed objects which can be used to write{scriptsin
the CMI$ environment.

7.2 Triggering process and reporting results

Triggers pctivators directed at the launch pad may be in various forms such as schedulers, operations, notifications and
local actipnxWhen a launch pad receives a trigger, it spawns one or more threads in order to execute a script] After all
threads related to a trigger are spawned, an asynchronous launch pad emits a trigger result notification which includes
sets of thread id and script id. Results of script execution are propagated by threads as execution result notifications
directly to the manager in the case of the asynchronous launch pad. After all threads related to atrigger are completed, a
synchronous launch pad synchronizes all the execution results or errors from threads and emits a trigger result
notification which includes sets of thread id, script id and execution results or errors to the manager.

The execution result type attribute of the script identifies the type of result expected from execution of the script and
should correspond to the execution result type attribute of the execution result. The errorCode field of the execution
result is set to the no error code when the execution is successful otherwise it is set to the appropriate error code.

An executing thread may terminate spontaneously either upon the completion of its execution or in abnormal conditions.
In the latter case, the thread indicates abnormal termination by issuing a processing error alarm notification.
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The execution result and processing error alarm natifications are issued by the thread and forwarded to appropriate
notification destination(s). In the case of an asynchronous launch pad, these notifications are forwarded to external
notification destinations whereas in the case of a synchronous launch pad, these notifications are propagated to the
launch pad.

A manager may voluntarily terminate all launching processes by means of a delete operation to the corresponding

launch pad. On receiving a delete operation, if the thread-launchPad name binding includes “DELETE
DELETES-CONTAINED-OBJECTS” definition, all its threads which cause the execution of the script are terminated
and deleted. The launch pad is then deleted.

A manager may voluntarily terminate all executions related to a thread by means of a delete operation to the
corresponding thread. On receiving a delete operation, if the thread-thread name binding includes “DELETE
DELETES-CONTAINED-OBJECTS” definition, all its sub-threads related to the execution of the script are terminated
and deleted. The thread is then deleted

In order to cause execution of all scripts being currently executed by a synchronous or asynchranous launch pad to be
terminatgd, a terminate action may be directed at the launch pad. All threads related to the ‘exegution of scripts are
terminated and deleted when a terminate action is received by the launch pad.

Launching of all threads being currently executed by a synchronous or asynchronous(atinch pad may be suspended by &
suspend| action directed at the launch pad and subsequently resumed by a resume-action.

Executign of scripts by suspendable threads spawned by an asynchronous,launch pad, may be sugpended by a susper
action directed at the thread and subsequently resumed by a resume action,/The thread id, returnef in the trigger result
notificatipn should be supplied as a parameter to suspend and resume actions.

The launch pad has attributes to monitor a specific attribute of a specific object instance. If the valje of the monitored
attribute|is changed, a trigger is generated to cause execution of a specified script list.

If the monitored attribute is an Event Discrimination Counter (EDC) counter as defined in Annex C, the notifications
filtered by the EDC, trigger the launching of scripts by thefaunch pad.

7.3 Management of command sequencer

The attrpute values of the launch pad, thread, launch script, and specialized scripting managed pbject instances are
retrieved and modified through Get and Setyoperations, respectively.

Tables 1 to 5 map the status attributés of the command sequencer, launch pad, thread and script nfanaged objects to th
states defined in CCITT Rec. X.731)[ ISO/IEC 10164-2.

NOTH - "-" means any value.
Table 1 — Status table of command sequencer
Status of colnmand sequencer Administrative state Operational gtate
CS not ¢perational - disabled
CS is operatiorat untocked enabted
CSis locked locked enabled
CS is shutting down shuttingDown enabled

When a command sequencer has a disabled operational state it isin atotally inoperable state and its launch pads are not
executing scripts. If it isin an enabled state, an event which consists of an operation being performed at the managed
object boundary may cause a transition from a locked administrative state to an unlocked state or vice versa. When the
command sequencer goes into a locked state, it causes its launch pads to suspend the execution of launch scripts.
Alternatively, when it goes into an unlocked administrative state, the launch pads are available to start or resume the
execution of launch scripts.
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Table 2 — Status table of launch pad

Status of launch pad Admgi;terative Operational state Control status Usage state Av;i;tj)islity
LPisnot operational - disabled - -
LP is operational unlocked enabled - Busy
LP is operational unlocked enabled - Idle -
LP is locked locked enabled - Idle -
LP is on duty - - - - Not Off duty
LP is off duty - - - - Off duty
LP is suspended — — Suspended — —
LP is regumed - - Empty - -

When a lpunch pad has a disabled operational state, it isin atotally inoperable state and cannot execute scripts| If itisin
an enablgd state, an event which consists of an operation being performed at the managed object<boundary may cause it
to transitlon from a locked administrative state to an unlocked state or vice versa. When'the launch pad goges into a
locked stpte, it suspends the execution of launch scripts. Alternatively, when it goes inte’an unlocked admjinistrative
state, the[launch pads are available to start or resume the execution of launch scripts. Fhe launch pad is made iactive by
an interngl control process according to a predetermined time schedule and its availability status value is offf duty. A
suspend action causes the control status to change to suspended and a resume aetion changes it back to its defgult value,

empty.

Table 3 — Status table of thread

Status of thread Operational state
Thread not operational Disabled
Thread operational Enabled

Thethread isin an enabled state when it is performing a script execution and in a disabled state when it is not.

Table 4 — Status table of suspendable thread

Status of suspendable‘thread Operational state Control status
Suspenfable thread not operational Disabled -
Suspen+able thread‘operational Enabled -
Suspen+able thread suspended - Suspended
Suspen+able thread resumed - Empty

A suspend action causes the control status of the suspendable thread to change to suspended and a resume action
changes it back to its default value, empty.

Table 5 — Status table of launch script

Status of launch script Administrative state
LS execution allowed Unlocked
LS execution not allowed Locked
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An event which consists of an operation being performed at the managed object boundary may cause a script to
transition from alocked administrative state to an unlocked state or vice versa. When the launch script goesinto alocked
state, it cannot be executed by a launch pad other than the ones which are currently executing it. Alternatively, when it
goes into an unlocked administrative state, the launch script is available for execution by other launch pads.

7.4 Scheduling of the command sequencer

An external scheduler scheduling package provides the capability of scheduling the activation of a command
sequencer’s launch pads by triggers. The launch pad’s availability status attribute will be changed to “off duty” or “not
off duty” in accordance with the scheduling characteristics specified by an external scheduler managed object. The
semantics of the external scheduler scheduling package are described in CCITT Rec. X.734 | ISO/IEC 10164-5 and
CCITT Rec. X.735| ISO/IEC 10164-6 .

7.5 [ATCESS conmtrot

The conjmand sequencer should be permitted access to all the managed object instances which dre operated on by it
threads.|Behaviour of the thread when an operation on an instance is denied should be defined.in the script. For example,
if an opgration is denied, an unauthorized access attempt error may be returned by a processing errof alarm notification.

8 Generic definitions

8.1 Managed objects

This Specification defines a set of managed object classes. The inhefitance structure of these managed object classes i
shown in) Figure 2.

CCITT Rec. X.721 | ISO/IEC 10165-2: Top

| aunchScript BasicSpawnerClass ScriptReferencer Command Sequerjcer
genefalizedStringScript LaunchPad Thread
Asynchronous Synchronous

Launch Pad LaunchPad Suspendable Thre¢ad

TISOT58D-98/d02

NOTE - Uninstantiable object classes are underlined.

Figure 2 — Inheritance structure of resources of command sequencer
The containment structure of these managed object classesis shown in Figure 3.
8.1.1 Command sequencer

8.1.1.1 Overview

— A management support object representing a resource which acts in a manager role as an invoker of
operations determined by its launch scripts and as a notification destination.

— Acts as service provider for a launch pad.
—  Contains one or more launch pads.
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System
Command Sequencer Launch Script
Synchronous Launch Asynchronous Launch
Pad Pad
Thread Suspendable Thread

TISO8590-98/d03

Figure 3 — Containment structure of resources of command sequencer

8.1.1.2 |Packages of the command sequencer management support object

The comimand sequencer management support object has the following mandatory\package:

— command sequencer package.

8.1.1.3 |Characteristics of the command sequencer

The confmand sequencer management support object class. has the following attributes.

8.1.1.3.1| Command sequencer id

The value of this attribute defines an instance of the:xcommand sequencer management support objegt class.

8.1.1.3.2| Administrative state

This attr|bute represents the administrative’ capability of the command sequencer to perform its function. The following
administrative states are defined:

a) Unlocked — The launch pads of the command sequencer are permitted to start or rgsume execution of
launch scripts.

b) Locked — The)launch pads of the command sequencer are not permitted to start ekecution of launch
scripts. If executions are in progress, they are suspended.

¢) Shuttingndown — The command sequencer is shutting down and its launch pads will ot be permitted to
perform any script executions.

8.1.1.3.3| Operational state

This attriboteTepresents theoperationat capabitity of thecommmand-sequencer to performrits furctions.
The following operational states are defined:
a) Enabled — The command sequencer is operational and ready for use.

b) Disabled — The command sequencer is not available for use.

8.1.1.4 Notifications of the command sequencer

The command sequencer support management object class has the following notifications:
—  object creation, as defined in CCITT Rec. X.730 | ISO/IEC 10164-1.
— object deletion, as defined in CCITT Rec. X.730 | ISO/IEC 10164-1.
— state change, as defined in CCITT Rec. X.730 | ISO/IEC 10164-1.
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8.1.2 Thread

8.1.2.1 Overview

— A management object that models command execution and performs commands according to a script.

Subclass of the basic spawner and script referencer managed object classes.

Each thread is dedicated to a synchronous launch pad.

This object class has a notification which notifies the result of the execution of the launch script.

8.1.2.2 Packages of the thread managed object class

The thread managed object class has the following mandatory packages:
— thread package;

— execution result package.

8.1.2.3 |Characteristics of the thread managed object class

The threpd class has the following attributes.

8.1.2.3.1| Thread Id

The valde of this attribute identifies an instance of the thread management object class.

8.1.2.3.2| Script Id

This valye of this attribute identifies an instance of the launch script mahaged object class which is bging executed.

8.1.2.3.3| Executing parameters

The script parameters component of this attribute is a list of parameter values supplied by a launch pad, which it needs to
perform ja script execution. The script id component of this attribute indicates the script(s) that should be executed with
the corrgsponding parameters.

8.1.2.3.4| Operational state

This attrjbute represents the operational capability of the thread to perform its functions. The following operational states
are defined:

a) Enabled — The thread is operational and is performing a script execution.
b) Disabled — The thread-i§_not operational.

8.1.2.4 |Notifications of the thread managed object class

The thrdad managed objecCt\class has the following natifications, which it forwards to the launch pad managed object
class:

—  execution‘result as defined in 8.2.1.
—  processing error alarm as defined in CCITT X.733 | ISO/IEC 10164-4.

8.1.3 Suspendable thread

8.1.3.1 Overview
— Subclass of the thread managed object class.
— Spawned by an asynchronous launch pad.
— Can be suspended and resumed by means of suspend and resume actions.
8.1.3.2 Packages of the suspendable thread
The suspendable thread managed object class has the following mandatory package:
— suspend resume accepter.
8.1.3.3 Characteristics of the suspendable thread

The suspendable thread has the following attributes.
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8.1.3.3.1 Control status

The control status attribute is defined in CCITT Rec. X.731 | ISO/IEC 10164-2. The default value is empty. If execution
is suspended, the control status changes to ‘suspended’ and if execution is resumed, the value changes to empty.

8.1.3.4 Actions of the suspendable thread managed object class

The following actions can be directed at the suspendable thread managed object class:
—  suspend;

- resume.

8.1.4 Launch script

8.1.4.1 |Overview
— Management information that represents a series of instructions in specialized scripting|languages.
— Each script should be independent.
8.1.4.2 |Characteristics of the launch script

The laurich script class has the following attributes.

8.1.4.2.1| ScriptId

The valde of this attribute identifies an instance of the launch script managed object class.
8.1.4.2.2| Execution result type

The valde of this attribute identifies the expected type of execution result.

8.1.4.2.3| Administrative state

This is ap defined in CCITT Rec. X.731 | ISO/IEC 10164-2.

8.1.4.3 |Packages of the launch script object class
The laurlch script managed object class has the following mandatory package:
— launch script package:

8.1.5 Basic spawner class

8.1.5.1 |Overview

— Signifies_capability of creation of new contained object instances with automatic name generation for
these‘pew instances.

—  Swperclass of command sequence thread and launch pad object classes.

8.1.5.2 |Packages of the basic spawner class

The basic spawner class has the following mandatory package:

— basic spawner package.
8.1.6 Launch pad

8.1.6.1 Overview
— Subclass of the basic spawner and script referencer managed object classes.
— Initiator of launch script execution on receiving a trigger.
— Acts as IVMO for a thread.

— A script is executed by the launch pad by means of one or more threads.
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Packages of the launch pad managed object class

The mandatory packages of the launch pad managed object class are;

— launch pad package;

—  trigger action accepter;
—  parameter passer;

—  trigger result package;
—  trigger event accepter;
—  terminate accepter;

— external scheduler;

8.1.6.3

The laun

8.1.6.3.1
This is 4
which ar
script lis

8.1.6.3.2

This is @
no para

8.1.6.3.3

This att
administ]

8.1.6.3.4
This attr
The follo

8.1.6.3.5
This attr

- sSuspend resurmne acceptor.

Characteristics of launch pad

ch pad managed object class has the following attributes.

Available script list

list of all the scripts which a launch pad is capable of executing. The jaunch pad execute
e present both in the execution parameter list component of trigger parameters of the trigger
attribute.

Default execution parameter list

list of script ids and script parameters which are used for,default execution when a launch
meters.

Administrative state

ibute represents the administrative capability-of the launch pad to perform its functio
Fative states are defined:

a) Unlocked — The launch pad is permittéd to start or resume execution of launch scripts.

progress, they are suspended.,

Operational state
bute represents the operational capability of the launch pad to perform its functions.

Wwing operational states are defined:
a) Enabled —The launch pad is operational and is available to execute a script.

b) Disabled= The launch pad is not operational and is unavailable for script executions.

Usage state

bute represents the usage status of the launch pad. The following usage states are defined:

s only those scripts
and in the available

ad is triggered with

n. The following

b) Locked — The launch pad is not permitted to start execution of launch scripts. If ¢xecutions are in

8.1.6.3.6

a) Busy - The launch pad is being used to execute a launch script.
b) Idle — The launch pad is not being used to execute a script.

Availability status

This status condition indicates whether the launch pad is available to perform its function. The following states are

defined:

14

a) Off Duty

The launch pad had been made inactive by an internal control process in accordance with a predetermined

time schedule.
b) Not Off Duty

The availability status attribute does not have the Off Duty value and hence has been m
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Observed object instance

Thisisdefined in ITU-T Rec. X.739 | ISO/IEC 10164-11.

8.1.6.3.8

Observed attribute id

Thisisdefinedin ITU-T Rec. X.739 | ISO/IEC 10164-11.

8.1.6.3.9

Control status

1998 (E)

This attribute is defined in CCITT Rec. X.731 | ISO/IEC 10164-2. The default value is empty. If execution is suspended,
the control status changes to ‘suspended’ and if execution is resumed, the value changes to empty.

8.1.6.3.10 Launch pad id

This attr

8.1.6.4

The lau
notificati

8.1.7

8.1.7.1

8.1.7.2

8.1.7.3

The asynchronous launch pad managed object class has the following package:

8.1.8

8.1.8.1

8.1.9.2

oute names an instance ofr the launch pad managed object Class.

Notifications of the launch pad managed object class

hch pad managed object class has the following notifications, which can be Aforwarded
bn destination(s):

—  trigger result as defined in 8.2.1.
—  processing error alarm as defined in CCITT X.733 | ISO/IEC 10164-4.

Asynchronous launch pad

Overview
—  Subclass of the launch pad managed object class.
— Suspendable threads are spawned by asynchronops launch pad.

— Sends out a trigger result notification as soon as all suspendable threads are spawned.
Packages of the asynchronous launch pad

Managed object class

—  triggerAsynchronousResultRackage.
Synchronous launch pad

Overview
—  Subclass ofthe'launch pad managed object class.

— Threads.are spawned by the synchronous launch pad.

to the appropriate

— Sends out a trigger result notification after synchronizing results as soon as all threads @re complete.

Packages of the synchronous launch pad managed object class

—  trigger synchronous result package.

General string script

Overview
—  Subclass of the launch script object class.
—  Scripts which can be represented in the form of a general string.

— ltis possible to add other specialized scripts as subclasses.

Characteristics of general string scripting language

The general string scripting language managed object class has the following attributes.
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8.1.9.2.1 Scripting language name

This is the name of the language which defines the syntactic and semantic properties of a script which is represented as a
general string.

8.1.9.2.2 script content
This point to the script which is represented as a general string.
8.1.9.3 Packages of general string scripting language

The genera string scripting language managed object class has the following mandatory package:
— general string script package.

8.1.10  Script referencer

8.1.10.1 |Overview

—  Superclass for launch pad and thread managed object classes.

— Defines a reference relationship mapping between launch pad and launch~script and| thread and launch
script.

8.1.10.2 |Packages of script referencer

The script referencer has the following mandatory package:
—  script referencer package.

8.2 Generic notifications

The follgwing notifications are defined in this Specification.

8.2.1 Trigger result

This retyrns the result of a script execution and with the value of errorCode set to noError if it was successful or an
approprigte error code to indicate the nature of failurey;The error code which can be returned in the efrorCode field of the
executiopResult notification are:

— no error, if execution was successful;
— no script error, if execution failed because script name was not specified;
—  script rejected error, if a script was not in the list of scripts which a launch pad is configured to execute;

— invalid parameter type.error, if there is a type mismatch between the parameter type expected by the script
and that supplied by‘\the script;

— invalid parameter value error, if the value supplied in the parameter is invalid, e.g. out of range;
—  script syntax error, if the script execution failed due to a syntax error in the script;
—  script execution failed error, if the script execution failed for reasons other than impropef syntax;

— invalid\parameter number, if the number of parameters supplied are inconsistent with the number of
parameters expected by the script;

-/ “unauthorized access error, if access for one or more object instances to be used by the|script, is denied.

8.2.2 Execution result

This returns the result of a script execution and with the value of errorCode set to noError if it was successful or an
appropriate error code to indicate the nature of failure. The error code which can be returned in the errorCode field of the
executionResult notification are:

— no error, if execution was successful;
— no script error, if execution failed because script name was not specified;
— script rejected error, if a script was not in the list of scripts which a launch pad is configured to execute;

— invalid parameter type error, if there is a type mismatch between the parameter type expected by the script
and that supplied by the script;

— invalid parameter value error, if the value supplied parameter is invalid, e.g. out of range;
—  script syntax error, if the script execution failed due to a syntax error in the script;
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—  script execution failed error, if the script execution failed for reasons other than improper syntax;

— invalid parameter number, if the number of parameters supplied are inconsistent with the number of
parameters expected by the scrip;

— unauthorized access error, if access for one or more object instances to be used by the script, is denied.

8.3 Generic actions

The following action types are defined within this Specification. These actions have been defined for the launch pad and
the suspendable thread managed object classes in this Specification.

8.3.1 Suspend action

The suspend action directed at a managed object causes that object to suspend execution of the script that it is currently
executing. The parameters carried by the suspend action are the trigger id to identify this action and g¢ither the thread id if
the actioh is directed at a thread or the launch pad id, if this action is directed at a launch pad.

8.3.2 Resume action

The resime action directed at a managed object causes that object to resume execution of the seript which has beer
suspended by a previous suspend action. The parameters carried by the suspend action are the trigger id to identify this
action and either the thread id if the action is directed at a thread or the launch padid, if this action is|directechat a lau

pad.

8.3.3 Terminate action

The terminate action directed at a managed object causes unconditiefial termination of any scriptf executions by that
object apd any objects spawned by this object. The trigger id parameter is used to identify this action,

8.34 Trigger action

A triggerl action causes initiation of script execution. It supplies the trigger id parameter which identifles this action and
its execytion parameter list component consists of a sequence of script ids which indicate the scripts which should be
executed and script parameters which are needed in grder to execute these scripts.

9 Services

9.1 Introduction

The compmand sequencer provides services to modify the operations of command sequencer ard launch scripts. In
particular, the operations that ean be applied to each instance of a command sequencer and launch gcripts are:

— creation of cammand sequencer, launch pad and launch script instances;

— deletion ef [aunch pad and launch script instances;

— modifieation of command sequencer, launch pad and launch script attributes;
— retreval of command sequencer, launch pad and launch script attributes.

In additign‘to,the above services to modify instances, this function provides notification services and action to trigger the
commane-exeettion:

9.2 Initiation, Termination, Modification and Retrieval Services

The PT-CREATE, PT-DELETE, PT-SET and PT-GET services may be used to create, delete, modify and retrieve
attribute values of command sequencer management support object and launch pad and launch script managed objec
instances.

9.3 Notification services

9.3.1 Execution result service definition

This subclause specifies the executionResultinfo report service which is defined in this Recommendation | International
Standard and maps it to the CMIS M-EVENT-REPORT service.

ITU-T Rec. X.753 (1997 E) 17
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Table 6 — Execution result reporting parameters

Parameter name

Reg/Ind

Rsp/Cnf

Invoke identifier

P

Mode

P

Managed object class

Managed object instance

Event type

C%)

Event time

o

Event information

trigggr id

scrigt id

thredd id

errolf code

A ESES

exedution result type

exedqution result

Current fime

Event rgply

Errors

V(0| Do

Table 7 — Trigger result reporting parameters

Parameter name

Req/Ind

Rsp/Cnf

Invoke iflentifier

P

Mode

P

Manageqd object class

Manageqd object instance

Event type

Event tine

Event information

trigggr id

scrigt id

thread-d

script parameters

execution type

error code

execution result

Current time

Event reply

Errors

V(0| Do
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This subclause specifies the trigger and terminate action services which are defined in this Recommendation |

International Standard and maps them to the CMIS M-EVENT-ACTION service.

Table 8 — Trigger action service parameters

Parameter name Reg/Ind Rsp/Conf
Invokeidentifier P P
Linked identifier - P
Mode P -
Base object class P -
Base ofject instance P -
Scope P -
Filter P >
Manageqd object class - P
Managefd object instance - P
Access ontrol P -
Synchrgnization P -
Action type M -
Action Ipformation

trigggr id M -

Attripute list -

Errors - P
Table 9 — Terminate action service parameters

Parameter name Req/Ind Rsp/Conf
Invoke iflentifier P P
Linked iglentifier - P
Mode P -
Base objject class P -
Base objject instance P -
Scope P -
Filter P —
Managed object class - P
Managed object instance - P
Access control P -
Synchronization P -
Action type M -
Action Information

trigger id M -
Errors - P
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Table 10 — Suspend action service parameters

Parameter name Reg/Ind Rsp/Conf

Invoke identifier P P
Linked identifier - P
Mode P -
Base object class P -
Base object instance P -
Scope P -
Filter P —
Manageyd object class - P
Manageqd object instance - P
Access fontrol P -
Synchrgnization P -
Action type M -
Action Information

trigggr id M -

thregd id -

laungh pad id U -
Errors - P

Table 11 — Resumeaction service parameters
Parameter name Reg/Ind Rsp/Conf

Invoke iflentifier P P
Linked iglentifier - P
Mode P -
Base olject class P -
Base oljject instance P -
Scope P -
Filter P -
Manageyd objéect class - P
Managed ebject instance - P
Access control P -
Synchronization P -
Action type M -
Action Information

trigger id M -

thread id -

launch pad id U -
Errors - P
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Three functional unit are defined in this Recommendation | International Standard for the management of command

sequencers:

a)  Execution functional unit

The execution functional unit requires the services of PT-CREATE, trigger action

execution result notification service and processing error alarm reporting service.

b)  Monitoring functional unit

The monitoring functional unit requires the services of PT-GET.

¢) Control functional unit

The control functional unit requires the services of terminate action, PT-DELETE.

11 Protocols and abstract syntax

11.1 Abstract syntax
11.1.1 |Managed objects

11.1.1.1 |Defined managed objects

Table 17 identifies the relationship between the managed objects defined-in*8.1 and the managed object class
specificafion in Annex A.
Table 12 — Managed objects and reférence labels
Managed object name Reference label

Basic Spqwner basicSpawnerClass

SuspendJabI e thread suspendableThread

Thread thread

Asynchrgnous launch pad asynchronouslL aunchPad

Synchrorllous launch pad synchronousL aunchPad

Launch gad launchPad

Launch geript launchScript

Commarid sequencer commandSequencer

General Fring script general StringScript

Script Referencer scriptReferencer
11.2 Attribufes
11.2.1 |Attributes imported from the definition of management information
This Speeiteation—references-the—feHowing—management—atiributes—whese—abstraet—syrtax—are-speetted—n CCITT

Rec. X.721 | ISO/IEC 10165-2:
a) administrativeState;
b) usageState;
C) operationa State;
d) controlStatus;
e) availabilityStatus.

TV TTOOC TSt oict— Oy Hitoar ©— oo o

It also references the following management attributes, whose abstract syntax are specified in ITU-T Rec. X.739 |

ISO/IEC 10164-11:
a) observedObjectlnstance;
b) observedAttributeld.

ITU-T Rec. X.753 (1997 E)
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Attributes defined in this Specification

This Specification defines the following management attributes, whose abstract syntax are specified in Annex A:

a) launchPadid;

b) commandSequencerld;
c) threadid;

d) scriptld;

e) triggerld;

f)  executionResultType;

g) executingParameters;

11.2.3
Table 13

N)__ scripiCanguageName,

i) scriptContent;

j)  defaultExecutionParameterList;
k) availableScriptList.

Parameter to Attribute Mapping

specificafionsin Annex A.

identifies the relationship between the service parameters defined in 81 .and 8.2 and the attri

Table 13 — Parameters and attribute naines

bute type

Parameter name

Attribute name

Launch pad id launchPadid
Commarid sequencer id commandSequencerld
Thread idl threadid

Script id scriptld

Trigger if triggerld

Executioh result type executionResultType
Executinp parameters executingParameters

Script lapguage name

scriptLanguageName

Script content scriptContent
Default gxecution parameter list defaultExecutionParameterList
Available script list availableScriptList

114 Notifications

11.4.1 |Referenced notifications

This Specification references the following events defined in CCITT Rec. X.730 | ISO/IEC 10164-1.:

This Specification also references the following events defined in CCITT Rec. X.731 | ISO/IEC 10164-2:

11.4.2

Table 14 identifies the relationship between the notifications defined in 9.3 and the notification type specifications in

a) object creation notification;
b) object deletion notification;

C) processing error alarm notification.

—  state change notification.

Notifications defined in this Specification

Annex A.
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Table 14 — Notifications

Event type Notification type

Trigger result triggerResultinfo

Execution result executionResultInfo

11.5 Actions

11.5.1  Actions defined in this Specification

Table 15 identifies the relationship between the actions defined in 9.4 and the notification type specifications in
Annex A

Table 15 — Actions

Action name Reference label
terminate terminate
suspend suspend
resume resume
trigger trigger

11.6 Negotiation of functional units
This Recpmmendation | International Standard assigns the following object identifier value:
{joint-iso-itu-t ms(9) function(2) part21(21)<functionalUnitPackage(1)}

as a valle of the ASN.1 type FunctionalUnitPackageld“defined in CCITT Rec. X.701 | ISO/IEC 10040 tp use for
negotiatimg the following functional units:
0  Execution functional unit

M  Monitoring functional unit

2  Control functional unit

where the number identifies the bit™positions in the BIT STRING assigned to the functiona units, and the names
referencing the functional unitsare defined in clause 10.

Within thHe Systems management application context, the mechanism for negotiating the functional units is degcribed by
CCITT Rec. X.701 | ISOHEC 10040.

NOTH - The requirenient to negotiate functional units is specified by the application context.

12 Relationship with other functions

The command sequencer uses the services defined in CCITT Rec. X.731 | ISO/IEC 10164-2 for the notification of state
changes, the services defined in CCITT Rec. X.730 | ISO/IEC 10164-1 for the creation and deletion of managed objects,
theretrieval of attributes and notification of attribute value changes.

The command sequencer uses the services defined in ITU-T Rec. X.741 | ISO/IEC 10164-9 to provide access control
capabilities to managed object instances which can be operated upon by threads.

13 Conformance

There are two conformance classes. general conformance class and dependent conformance class. A system claiming to
implement the elements of procedure for systems management services referenced by this Specification shall comply
with the regquirements for either the general or the dependent conformance class as defined in the following subclauses.
The supplier of the implementation shall state the class to which the conformance is claimed.
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13.1 General conformance class requirements

A system claiming general conformance shall support this function for all managed object classes that import the
management information defined in this Specification.

NOTE — This is applicable to all subclasses of the management support object classes defined in this Specification.

13.1.1  Static conformance

The system shall:

a) support the role of manager or agent or both, with respect to the control metrics functional unit and the
monitor metrics functional unit;

b) support the transfer syntax derived from the encoding rules specified in CCITT Rec. X.209 |
ISO/IEC 8825 and named {jaint-iso-iti-t asn1(1) basicEncoding(1)} for the purpose of generating and

interpreting the MAPDUS, defined by the abstract data types referenced in 11.4 and 11.5.

¢) when acting in the agent role, support one or more instances of at least one of the command sequencer,
launch pad, launch script, thread managed object classes or any of their subclasses.

13.1.2 |Dynamic conformance

The systgm shall, in the role(s) for which conformanceis claimed:
a) Support the elements of procedure defined in:

— CCITT Rec. X.730 | ISO/IEC 10164-1 for the PT-GET,.PT-CREATE, PT-DELETE, PT-SET, object
creation reporting, object deletion reporting and attribute’change reporting services

— CCITT Rec. X.731 | ISO/IEC 10164-2 for the state\change reporting service.
— CCITT Rec. X.733 | ISO/IEC 10164-4 for the-ptocessing error alarm reporting servige.

b) Support the elements of procedure defined_in this Specification for the following reporting and action
services:

—  execution result notification;
—  trigger action;

— terminate action;

— suspend action;

—  resume action.

13.2 Dependent conformance class requirements

13.2.1 |Static conformanee

The system shall;

a) _support the transfer syntax derived from the encoding rules specified in CCITT Rec. X.209 |
ISO/IEC 8825 and named {joint-iso-itu-t asn1(1) basicEncoding(1)}, for the purpose of generating and
interpreting the MAPDUSs, defined by the abstract data types referenced in 11.1, jas required by a
referencing specification;

b) support one or more instances of one of the command sequencer, launch pad, launch script, thread
managed object classes or any of their subclasses, when acting in the agent role.

13.2.2 Dynamic conformance

The system shall support the elements of procedure referenced by this Specification, as required by a referencing
specification.

13.3 Conformance to support managed object definitions

The command sequencer objects supported by the open system shall comply with the behaviour specified in clause 8 and
the syntax specified in Annex A.
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Annex A

Definition of Management Information
(Thisannex forms an integral part of this Recommendation | International Standard)

Managed object class definitions

Basic objects

awner C ass MANAGED OBJECT CLASS

1998 (E)

DERI VEQ
CHARACT]
REG STH

conmand
DERI VED
CHARACT]

REG STH

nanaged

gener al
DERI VED
CHARACT]

FROWM"CCI TT Rec. X. 72I | TSOTEC I0I65-2: 19927 .1 op,
FRI ZED BY basi cSpawner Package ;
RED AS {joint-iso-itu-t ms(9) function(2) part21(21) nanagedObjectd ass(3) X

Sequencer MANAGED OBJECT CLASS
FROM "CClI TT Rec. X. 721 | 1SQ I EC 10165-2:1992":top;
ERI ZED BY
ommandSequencer Package PACKAGE
BEHAVI OUR conmandSequencer Behavi our BEHAVI OUR

DEFI NED AS "An instance of this class represents-a resource acting in a nana
ol e as an invoker of operations determned by its |aunch scripts.";;

\NTTRI BUTES
commandSequencer | d GET,
CClI TT Rec. X. 731|1SO | EC 10164-2:1992"~"adm ni strati veState GET- REPLACE,
"CClTT Rec. X 731|1SO | EC 10164-2: 1992": oper ati onal State GET,;
NOTI FI CATI ONS
"CClITT Rec. X. 730 | | SQNI'EC 10164-1": objectCreation,
"CClTT Rec. X. 730 J, NSO | EC 10164-1": obj ectDel eti on,
"CClTT Rec. X 73L 1SO1EC 10164-2": stateChange;;;
RED AS {joint-iso-itu-t ns(9) function(2) part21(21)
(bj ect A ass(3) xx2(2)};

St ri ngScr j-pt~ MANAGED OBJECT CLASS
FROM | @unchScri pt;
ERI ZED. BY general StringScri pt Package; ;

REG STH

X1(1)};

her

RED/AS {joint-iso-itu-t ms(9) function(2) part21(21) nanagedObj ectd ass(3) X

X3(3)};

asynchronousLaunchPad MANAGED OBJECT CLASS
DERI VED FROM | aunchPad;

CHARACT

ERI ZED BY tri gger Asynchr onousResul t Package;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) nanagedObj ectC ass(3) x

synchro

nousLaunchPad MANAGED OBJECT CLASS

DERI VED FROM | aunchPad;

CHARACT

ERI ZED BY trigger SynchronousResul t Package;

REG STERED AS {joint-iso-itu-t nms(9) function(2) part21(21) nanagedObjectC ass(3) x

ITU-T Rec. X.753 (1997 E)
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| aunchPad MANAGED OBJECT CLASS
DERI VED FROM basi cSpawner T ass, scri pt Referencer;
CHARACTERI ZED BY
| aunchPadPackage,
triggerActi onAccepter,
par anet er Passer,
tri gger Resul t Package,
triggerEvent Accepter,
t er mi nat eAccept er,
"CClTT Rec. 721 | 1SOIEC 10165-2:1992": external Schedul er,

.
suspendResuneAccepteT;

REQ STHRED AS {joint-iso-itu-t nms(9) function(2) part21(21) nanagedObj ect C ass(8)\xx6(6)};

[ aunchScri pt MANAGED OBJECT CLASS

DERI VEOQ FROM "CCI TT Rec. X. 721 | 1SO'| EC 10165-2: 1992": t op;
CHARACTERI ZED BY

aunchScri pt Package PACKAGE

BEHAVI CUR | aunchScri pt Behavi our BEHAVI OUR

DEFI NED AS "Thi s managed object represents instructions to be carried out by|a
ommand sequencer.";;

\TTRI BUTES
scriptld GET,
executionResul t Type GET,

"CClTT Rec. X. 721 | 1SO/IEC 10%6552: 1992": admi nistrativeState GET-
REPLACE; ; ;

REQ STHRED AS {joint-iso-itu-t nms(9) functivon(2) part21(21) nanagedObj ectd ass(3) xx7(7)};

-- The [foll owi ng non-instantiabl e supercl ass sinplifies the description of the
-- relationship between a | aunch pad and its scripts, along with the description
-- of tlhe rel ationship between threads and scripts. Both the | aunch pad and

-- threlad classes includesit in their inheritance hierarchies.

scri pt Ref erencer NMANAGED OBJECT CLASS

DERI VEQ FROM "I'TU-T Rec. X. 725 | 1SO'| EC 10165-7": genericRel ati onshi pQbj ect ;
CHARACTERI ZED,BY scri pt Ref er encer Package;

REQ STHRED AS {joint-iso-itu-t nms(9) function(2) part21(21) nanagedObj ectC ass(3) xx8(8)};

thread MANAGED OBJECT CLASS
DERI VED FROM basi cSpawner d ass, scri pt Referencer;
CHARACTERI ZED BY t hr eadPackage, executi onResul t Package;
REGQ STERED AS {joint-iso-itu-t nms(9) function(2) part21(21) nanagedObj ectd ass(3) xx9(9)};

suspendabl eThr ead MANAGED OBJECT CLASS
DERI VED FROM t hr ead;
CHARACTERI ZED BY suspendResuneAccept er;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) nanagedObj ect d ass(3)
xx10( 10)};
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Package definitions

Basic packages
awner Package PACKAGE
BEHAVI OUR spawner Behavi our ;

REGQ STERED AS {joint-iso-itu-t nms(9) function(2) part21(21) package(4) xx1(1)};

gener al

StringScri pt Package PACKAGE
BEHAVI OUR general StringScri pt Behavi our;
ATTRI BUTES scri pt LanguageName GET- REPLACE,

: 1998 (E)

scri pt Cont ent GET- REPLACE;

REGQ STHRED AS {joint-iso-itu-t nms(9) function(2) part21(21) package(4) xx2(2)}¢

par amet

REG STH

execut i

REG STH

| aunchP

REG STH

er Passer PACKAGE
BEHAVI OUR
par amet er Passer Behavi our;
ATTRI BUTES
"CCITT Rec. X. 721 | 1SO/IEC 10165-2:1992": admi nistrativeState,
"CClTT Rec. X. 721 | 1SO/IEC 10165-2:1992": operational State,
"CClTT Rec. X. 721 | 1SO/IEC 10165-2:1992%: ‘usageSt at e,
"CClITT Rec. X. 721 | 1SO/IEC 10165-2:19927: avail abilityStatus;
RED AS {joint-iso-itu-t ns(9) function(2)\part21(21) package(4) xx3(3)};

pnResul t Package PACKAGE

BEHAVI OUR execut i onResul t Behavicur ; ;

NOTI FI CATI ON execut i onResul t nf o;

RED AS {joint-iso-itu-t ns(9) function(2) part21(21) package(4) xx4(4)};

pdPackage PACKAGE

BEHAVI OUR | aunc¢hPadBehavi our ;

ATTRI BUTES haunchPadl d CET;

NOT| FI CAT"ONS

"CCl TFsRec. X. 721 | 1SO 1 EC 10165-2:1992": processi ngError Al arm

RED AS {joint-iso-itu-t nms(9) function(2) part21(21) package(4) xx5(5)};

scri pt Ref er encer Package PACKAGE

BEHAVI OUR scri pt Ref er encer Behavi our ;

REGQ STERED AS {joint-iso-itu-t nms(9) function(2) part21(21) package(4) xx6(6)};

suspend

REG STE

ResuneAccept er PACKAGE

BEHAVI OUR suspendResuneBehavi our;

ATTRIBUTES "CCI TT Rec. X. 721 | 1SQ'| EC 10165-2:1992": control Status CET;
ACTI ONS suspend, resune;

RED AS {joint-iso-itu-t ms(9) function(2) part21(21) package(4) xx7(7)};
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t er mi nat eAccept er PACKAGE
ACTI ONS term nate;
REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21)

t hr eadPackage PACKAGE
BEHAVI OUR t hr eadBehavi our,
si mpl eScri pt Execut i onBehavi our ;

ATTRI BUTES scriptld GET,

package(4) xx8(8)};

threadl d CET,
executi ngParaneters GET SET- BY- CREATE,
"CCTT Rec. X. 731|1SQO | EC 10164-2:1992": operational State CET;

NOTI FI CATI ONS

"CClITT Rec. X. 734|1SO| EC 10164-5":
REGQ STHRED AS {joint-iso-itu-t ns(9) function(2) part21(21)
PACKAGE

triggerjActi onAccept er

BEHAVI CUR  spawner Behavi our,
triggerActi onAccept er Behavi our; ;
ATTRI BUTES def aul t Execut i onPar anet er Li st
CET- REPLACE

SET BY CREATE

avai | abl eScri pt Li st REPLACE W TH DEFAULT
ADD- REMOVE
CET- REPLACE
SET BY CREATE
DEFAULT VALUE CsMbdul e. enptyScri ptList;
ACTI ONS Tri gger;
REG STHRED AS {joint-iso-itu~t ms(9) function(2) part21(21)

tri ggerEvent Accept er (PACKAGE
BEHAVI CUR t.nirgger Event Accept er Behavi our ;
ATTRI BUTES
“NJU-T Rec. X 739 (1993)|1SO | EC 10164-11:1994":
REPLACH

"1 TU-T Rec-

processi ngError Al arm

package(4) xx9(9)};

REPLACE WIH DEFAULT

DEFAULT VALUE CSModul e. enpt yExe€ut i onPar anet er Li st ;

package(4) xx10(10)};

observedObj ect | nst ance

observedAttribuyteld GET

GET-

X739 (1093} 1 SO EC 10164-11:1004":
REPLACE;

REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21)

tri gger Asynchr onousResul t Package PACKAGE
BEHAVI OUR tri gger Asynchr onousResul t Behavi our;
REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21)

tri gger SynchronousResul t Package PACKAGE
BEHAVI OUR tri gger Synchr onousResul t Behavi our ;
REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21)

28 ITU-T Reec. X.753 (1997 E)

package(4) xx11(11)};

package(4) xx12(12)};

package(4) xx13(13)};


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/IEC 10164-21 : 1998 (E)

tri gger Resul t Package PACKAGE
BEHAVI OQUR tri gger Resul t Behavi our; ;
NOTI FI CATI ON't ri gger Resul t I nf o;
REGQ STERED AS {joint-iso-itu-t nms(9) function(2) part21(21) package(4) xx14(14)};

A3 Behaviour definitions
spawner Behavi our BEHAVI OUR

DEFI NED AS !l nstances of this class are capable of causing the creation of new

obj ect instances. The newly created instances will be contained by this instance,
and their names will be automatically generated. Until all created objects are
conplete, this object’s usage status will be "in use". If this object’s

adm ni strative state is "l ocked" such new objects cannot be created. If, due to
OCdal Tesource rrmtatrons, Thrs oD ect TS Thncapabre O SUpportrng more contal ned
bbj ects, its usage status will be "busy".

fhen an instance of this class causes the creation of new objects, it “\serves|as an
VMO during the creation by supplying values for the new object’s, atitri butes|based
bn i ts own defaul t Executi onParaneterList attribute or any parameters which were
bupplied to it as part of the action or |ocal nechani smwhich tri-ggered the
pawni ng of the new instance.

A\n i nstance of this class nay cause the creation of newWwbobject instances froma
Eingle script id, froma set of script ids in any ordex\or froma sequence o
cript ids in the order specified inthe list, i.e.Cafter the first has been
reated the second may not be created until after, the first is conpleted, anfl so
bn. The val ue of the created object’s scriptld attvibute gets its value fromthe
orresponding el enent of this object’s scriptAist.!;

execut i pnResul t Behavi our BEHAVI OQUR

DEFI NEQQ AS "I nstances of a class supporting this behaviour report internediate and [final
results| fromexecution of a thread.";

tri ggerAsynchr onousResul t Behavi our BEHAVI OUR

DEFI NED AS "As soon as all “threads that nust be | aunched by one trigger is
aunched, the | aunch pad-itssues the triggerResultlnfo notification.";

tri ggerSynchronousResul t Behavi our BEHAVI OUR
DEFI NED AS "As.soon as all threads that nust be |launched by one trigger have

onpl eted, the_launch pad issues the triggerResultlnfo notification which coptains
bxecution results or errors.”;

tri ggerResul-t\Behavi our BEHAVI OUR

)

DERI _NED AS "The | aunch pad issues the triggerResultinfo notification. ";

scri pt Ref er encer Behavi our BEHAVI OUR

DEFI NED AS "A script referencer is a non-instantiable object class which defines a
reference rel ati onship mapping frominstances of the |aunch pad and the | aunch
script managed object classes and frominstances of the thread and the |aunch
script managed object classes.";

suspendResunmeBehavi our BEHAVI OUR

DEFI NED AS "Execution of a script by a thread may be suspended by a suspend action
directed at the thread or launch pad and subsequently resumed by a resunme action.
Default value of control Status is enpty. If the suspend action is performed, the
val ue changes to suspended. After the resunme action is perforned, the val ue changes
back to enpty.";
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tri gger Event Accept er Behavi our BEHAVI OUR

DEFI NED AS "The | aunch pad has attributes to nonitor a specific attribute in a
speci fic object instance. If the value of the nonitored attribute is changed, a
trigger to launch the scripts specified by the script ids specified by the default
execution parameter list attribute is generated. In the case that the nonitored
attribute is a counter of EDC (Event Discrimnation Counter) defined in Annex C,
the notifications through the EDC trigger the |aunching of script execution by the
| aunch pad.";

triggerActi onAccept er Behavi our BEHAVI OUR

DEFI NED AS "Wen an instance of this class which is on duty receives a trigger,
froma trigger activator, if its scriptld attribute is not enpty, a new object is
created in which the script id and class of the new instance cone fromthe val ue of
this instance’s scriptld attribute and any of its other attributes and any
araneters carried by the triagger.":

t hr eadBehavi our BEHAVI OUR

DEFI NED AS "When an instance of an object of this class is created, it ‘begin
pxecution of the command sequence specified through its attributes,, lusing it
paraneter list to supply any paraneters needed by the script. Wiep<executi on|of

his sequence is conplete, the object is deleted. If executionpof) the script|causes
he creation of contained threads, this thread is not considered conplete until all
ontained threads are conplete.”;

U

par anet er Passer Behavi our BEHAVI OUR

DEFI NED AS "An instance of an object of this class\passes a set of parameter$§ to an
nstance of an object of another class."”;

si npl eScri pt Executi onBehavi our BEHAVI OUR
DEFI NED AS "A script is executed or interpreted by |ocal nmeans. Its executiof
tatus mirrors the follow ng states:

- activated (spontaneous trangition to next state: executing);
- executing (next state: tirmed out or conpleted);
- tined out (spontaneous-transition to next state: conpleted);

- conpl et ed.

NOTE - Timeout value is implementation dependent.";

generalSf{ringScriptBehaviour BERHAVIOUR

DEFINED AS "The.syntax and semantics of scripting language which can be represented
hs general string. See Annexes F and G for details on one such language, SMSL.";

A4 Attribute\definitions

available$criptkist ATTRIBUTE

WITH ATTRIBUTE SYNTAX CSModule.AvailableScriptList;
MATCHES FOR EQUALITY;

BEHAVIOUR

availableScriptListBehaviour BEHAVIOUR

DEFINED AS "A set of managed object instance names of the script instructions
which can be executed by a launch pad.";;

REGISTERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx1(1)};

commandSequencerld ATTRIBUTE
WITH ATTRIBUTE SYNTAX CSModule.CommandSequencerld;
MATCHES FOR EQUALITY;
BEHAVIOUR
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commandSequencer | dBehavi our BEHAVI OUR
DEFI NED AS "The managed object instance nane of the conmand sequencer.";;

REG STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx2(2)};

executionResul t Type ATTRI BUTE
W TH ATTRI BUTE SYNTAX CSModul e. Execut i onResul t Type;
MATCHES FOR EQUALI TY;,
BEHAVI OUR
executi onResul t TypeBehavi our BEHAVI OUR

DEELNED _AS "This indicates the f\lllnn of execution result L

REGQ STHRED AS {joint-iso-itu-t ns(9) function(2) part21(21) attribute(7) xx3(3)};

scri pt Jdontent ATTRI BUTE

W TH ATTRI BUTE SYNTAX CSModul e. Scri pt Cont ent ;
MATCHES FOR EQUALI TY;,

BEHAVI OUR

scri pt Cont ent Behavi our BEHAVI OUR

DEFI NED AS "The contents of a launch script represéented by a general stringl";;

REG STHRED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx4(4)};

scriptld ATTRI BUTE

W TH ATTRI BUTE SYNTAX CSMbdul e. Scri pt | &

VATCHES FOR EQUALI TY;

BEHAVI CUR

cri pt | dBehavi our BEHAVI OUR

DEFI NED AS "The managed obj'ect instance name of the script to be executed.”;

REG STHRED AS {joint-iso-itu-tss(9) function(2) part21(21) attribute(7) xx5(5)};

| aunchPpdl d  ATTRI BUTE

W TH ATTRI BUTE SYNTAX CSModul e. LaunchPadl d;
VATCHES FORVCEQUALI TY;

BEHAVI QUR

aunchPadl dBehavi our BEHAVI CUR

DEEMNED AS " The nmanaged obj ect instance nane of the |aunch pad.";;

REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx6(6)};

scri pt LanguageNane ATTRI BUTE
W TH ATTRI BUTE SYNTAX CSModul e. Scri pt LanguageNane;
MATCHES FOR EQUALI TY;,
BEHAVI OUR
scri pt LanguageNaneBehavi our BEHAVI OUR

DEFI NED AS "The managed object instance name of a |aunch script represented by a
general string.";;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) attribute(7) xx7(7)};
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def aul t Executi onPar aneter Li st ATTRI BUTE
W TH ATTRI BUTE SYNTAX CSMbdul e. Execut i onPar anet er Li st ;
MATCHES FOR EQUALI TY;
BEHAVI OUR
def aul t Execut i onPar anet er Li st Behavi our BEHAVI OUR
DEFI NED AS "A set of nmnaged object instance nanes of the script instructi
parameter values (if required) as inputs to instances to be execu

default.";;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) attribute(7) xx8(8)};

R = I Y~ T

ons and
ted by

execut i pgParameters ATTRIBUTE

W TH ATTRI BUTE SYNTAX CSModul e. Execut i onPar anet er ;
MATCHES FOR EQUALI TY;

BEHAVI OUR

execut i ngPar anet er sBehavi our BEHAVI OUR

DEFI NED AS "A set of nmnaged object instance nanes of thelscript instructi
parameter values (if required) as inputs to script executions.";;

REG STHRED AS {joint-iso-itu-t ms(9) function(2) part21(21) aft\twibute(7) xx9(9)};

t hreadl d ATTRI BUTE

W TH ATTRI BUTE SYNTAX CSMbdul e. Thr eadl d;
MATCHES FOR EQUALI TY;,

BEHAVI OUR

t hr eadl dBehavi our BEHAVI CUR

DEFI NED AS "The managed object® instance nane of a thread executing
instruction(s).";;

REQ STHRED AS {joint-iso-itu-t ns(9) function(2) part21(21) attribute(7) xx10(10)};

triggerjd ATTRI BUTE

W TH ATTRI BUTE SYNFAX CSMbdul e. Tri gger | d;
MATCHES FOR EQUALITY;

BEHAVI OUR

trigger(l dBehavi our BEHAVI OUR

DEFI'NED AS "The nmnaged object instance nane of a trigger initiating the ex
of( ,a-1 aunch script.";;

ons and

script

ecution

REG STERED AS {JjOoint-iso-itu-t nms(9) tunction(2Z) partZI{ZI) attribute( /) XXII(II)F},;

A5 Notification definitions
executionResul tlnfo NOTI FI CATI ON
W TH | NFORVATI ON SYNTAX CSModul e. Execut i onResul t | nf o;
REG STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) notification(10) xx1(1)

triggerResul t1nfo NOTIFI CATI ON
W TH | NFORVATI ON SYNTAX CSMbdul e. Tri gger Resul t | nf o;
REG STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) notification(10) xx2(2)
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Action definitions

resume ACTI ON

BEHAVI OUR r esuneBehavi our BEHAVI OUR

DEFI NED AS "An action directed at a basi cSpawner Cl ass obj ect, causing

unconditional resunption of all script executions by the basi cSpawnerd ass

obj ect which were initiated by a particular trigger. The val ue of
control Status becones enpty as the result of a resune action.";;

W TH | NFORVATI ON SYNTAX CSMbdul e. Spawner Obj ect | d;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) action(9) xx1(1)};

suspend

REGISTH

terminate)

DEFINED
scripts by

REGISTH

trigger Ad

REGISTH

A7

command

ACTI ON

BEHAVHOOR STUSspemdBetavour—BEHAVHOOR
DEFI NED AS "An action directed at a basi cSpawner Cl ass obj ect, causing
uncondi tional suspension of all script executions by the

basi cSpawner Cl ass obj ect which were initiated by a particular tri gger The
of controlStatus becomes ‘suspended’ as a result of a suspend action 5

WITH INFORMATION SYNTAX CSModule.SpawnerObijectld;
RED AS {joint-iso-itu-t ms(9) function(2) part21(21) action(9) xx2(2)};

ACTION
BEHAVIOUR terminateBehaviour BEHAVIOUR

AS "An action directed at a launch pad, causing uncangditional termination of all
the launch pad, which was initiated by a particular trigger.”;;

WITH INFORMATION SYNTAX CSModule.Triggerld;
RED AS {joint-iso-itu-t ms(9) function(2) part21(21) action(9) xx3(3)};

TION
BEHAVIOUR triggerBehaviour BEHAVIOUR

DEFINED AS "An initiator of script execution by causing a launch pad to spawn one
or more threads.";;

WITH INFORMATION SYNTAX ' CSModule.TriggerParameters;
RED AS {joint-iso-itu-t ms(9).function(2) part21(21) action(9) xx4(4)};

Name binding définitions

Sequencer-system” NAME BINDING

SUBORDINATE OBJECT CLASS commandSequencer AND SUBCLASSES;
NAMED\BY SUPERIOR OBJECT CLASS system AND SUBCLASSES;
WITH.ATTRIBUTE commandSequencerld;

BEHAVIOUR csSystemContainmentBehaviour BEHAVIOUR
DEFINED AS "Superior object class is system and subordinate object

class is commandSequencer.";;

CREATE WITH-REFERENCE-OBJECT, WITH-AUTOMATIC-INSTANCE-NAMING;
DELETE ONLY-IF-NO-CONTAINED-OBJECTS;

REGISTERED AS {joint-iso-itu-t ms(9) function(2) part21(21) nameBinding(6) xx1(1)};

launchPad-commandSequencer NAME BINDING

SUBORDINATE OBJECT CLASS launchPad AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS commandSequencer AND SUBCLASSES;
WITH ATTRIBUTE launchPadld;
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xx2(2)}

t hr ead-

nameBi ndi ng(6) xx3(3)};

suspend

nameBi n

t hr ead-

BEHAVI OUR | pCsCont ai nnment Behavi our BEHAVI OUR

DEFI NED AS "Nami ng a comrand sequence |aunch padwith respect to a conmmand

sequencer indicates that the command sequencer is the service provider for the

| aunch pad.";;

CREATE W TH- AUTOVATI C- | NSTANCE- NAM NG,

DELETE DELETES- CONTAI NED- OBJECTS;

REG STERED AS {joint-iso-itu-t nms(9) function(2) part21(21) naneBi ndi ng(6)

synchronousLaunchPad NAME Bl NDI NG
SUBORDI NATE OBJECT CLASS t hread AND SUBCLASSES;

NAMED BY SUPERI OR OBJECT CLASS synchronousLaunchPad AND SUBCLASSES;
W TH ATTRI BUTE  threadl d;
BEHAVI OUR t hr eadSyncLpCont ai nnent Behavi our BEHAVI QUR

DEFI NED AS "The superior object class synchronousLaunchPad acts as’an | VND f
subordi nate object class thread.";;

DELETE DELETES- CONTAI NED- OBJECTS;
REG STERED AS {joint-iso-itu-t ns(9) function(2) part21(21)

abl eThr ead- asynchr onousLaunchPad NAME BI NDI NG

SUBORDI NATE OBJECT CLASS  suspendabl eThr ead~AND SUBCLASSES;

NAMED BY SUPERI OR OBJECT CLASS asynchronouSLaunchPad AND SUBCLASSES;
W TH ATTRI BUTE threadl d;

BEHAVI OUR t hr eadAsyncLpCont ai nnent.Behavi our BEHAVI OUR

DEFI NED AS "The superior object ~¢lFass asynchronousLaunchPad acts as an | VMO
the subordi nate obj ect class suSpendable thread.";;

DELETE DELETES- CONTAI NED- OBJECTS;
REG STERED AS {joint-ise-itu-t nms(9) function(2) part21(21)
di ng(6) xx4(4)};

[ hr ead NANME~BI-NDI NG

SUBORDI NATENOGBJECT CLASS thread AND SUBCLASSES;
NAMED BY+SUPERI OR OBJECT CLASS thread AND SUBCLASSES;
W TH- ATTRI BUTE t hr eadl d;

BEHAVI OUR t hr eadCont ai nnent Behavi our BEHAVI OUR

DEFI NED AS "The superior object class thread acts as a spawner of the subord
object class thread.";;

DELETE DELETES- CONTAI NED- OBJECTS;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) naneBi ndi ng(6) xx5(5)};

suspendabl eThr ead- suspendabl eThr ead NAME BI NDI NG

34

SUBORDI NATE OBJECT CLASS suspendabl eThread AND SUBCLASSES;
NAMED BY SUPERI OR OBJECT CLASS suspendabl eThread AND SUBCLASSES;
W TH ATTRI BUTE t hr eadl d;

BEHAVI OUR suspendabl eThr eadCont ai nnment Behavi our BEHAVI OUR
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DEFI NED AS "The superior object class suspendable thread acts as a spawner of the

subordi nate object class suspendable thread.";;

DELETE DELETES- CONTAI NED- OBJECTS;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) naneBi ndi ng(6) xx6(6)};

| aunchScri pt - syst em NAVE Bl NDI NG

SUBORDI NATE OBJECT CLASS | aunchScri pt AND SUBCLASSES;
NAMED BY SUPERI OR OBJECT CLASS system AND SUBCLASSES;
W TH ATTRI BUTE scriptld;

BEHAVI OUR | sSyst enCont ai nnent Behavi our BEHAVI OUR

REG STH

DEELMNERD A U T H [ 4 ] H 4 | o PH 4 [ 4
D T INCD 7O e STUpPCT T Of OO CCT CT aSS~ 1o SyoStcetrraltt SuboT o tat © O] cCT

class is launchScript.";;

CREATE W TH REFERENCE- OBJECT, W TH- AUTOVATI C- | NSTANCE- NAM NG,

DELETE ONLY- 1 F- NO- CONTAI NED- OBJECTS;

RED AS {joint-iso-itu-t nms(9) function(2) part21(21) nameBi ndi ng({6) xx7(7)};

A.8 ASN.1 definitions
CSModul e {joint-iso-itu-t nms(9) function(2) part21(21) asnlMdul'e¢2) 0}
DEFINITIONS IMPLICI T TAGS :: =
BEG N
-- EXPQRTS everythi ng
| MPORTS
Si npl eNanmeType
FROM At tri but e- ASNLModul e {j oi nt-ks0-itu-t ns(9) sm (3) part2(2)
asnlModul e(2) 1}
Dbj ect | nstance, Attribute, *~CM SSync, CM SFilter, ModifyQOperator, Scope,
BaseManagedObj ectld FROMMCM P-1 {joint-iso-itu-t nms(9) cm p(1l) nodul es(0)
protoco] (3)}
\E-title FROM ACSE:.1 +{joint-iso-itu-t association-control (2) abstract-syntax
apdus(0) version(1l)};
ndSeqRel atinonshi pC asses OBJECT IDENTIFIER ::= {joint-iso-itu-t ns(9) funct
part21(R1) rel atjonshi pd ass(11) }
mdSeqRel at i onshi pMappi ngs OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) func
part 21(R1)y ‘el ati onshi pMappi ng(12)}
cidSegRel ationshipRoles CBIECT | DENTIEIER = {joint-iso-itu-t ne(Q) functid
part21(21) relationshipRol e(13)}

-- Range Constraints used for relationship class definitions

RangeFr

RangeFr

omOneToOne :: = I NTEGER (1 .. 1)

onZeroToMax ::= INTEGER (0 .. MAX)
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-- Counter size constraint

i} }

MaxCount er Si ze ::= | NTEGER{unlinited(0)}-- size in octets
ExecutionResultInfo ::= SEQUENCE {triggerld Triggerld,
scriptld Scriptld,
threadl d Threadld,
error Code Error Code,
executi onResul t Type Executi onResul t Type,
executionResult SET OF Attri bute}
TriggerResultinfo ::= SEQUENCE {triggerld Triggerld,
CHO CE {singl eTri gger Result Resul t| nfoFrontThread,
sequenti al Tri gger Resul t SEQUENCE OF
Resul t | nf oFr omThr ead;
paral l el Tri gger Result SET OF Resul t.J\af oFr onirhr ea
Resul t I hf oFr onThr ead :: = SEQUENCE{ executi onType ExecutionType,
error Code Er r or Code,
executi onResul t Type Executi/onResul t Type,
executi onResult SET OF Attri bute}
ExecutipnType ::= CHO CE {singl eExecution Scri pt ThreadSet,
paral | el Executi on SET~OF Scri pt Thr eadSet,
sequenti al Execut i on«SEQUENCE OF Scri pt Thr eadSet }
Scri pt ThreadSet ::= SEQUENCE {scriptld  Scriptld,
t hreadl d Thr eadl d}
Spawner[bj ectld ::= SEQUENCE {triggerld Triggerld,
CHO CE { threadld Threadld,
| aunchPadl d LaunchPadl d}}
ExecutipnResul t Type 7= ="OBJECT | DENTI FI ER
Conmand[Sequencer | d \»;»= Obj ect | nstance
Scriptld ::= hjlectlnstance
Threadld ::=.2Cbj ect | nstance
Triggerj d/:;\. Qbjectlnstance
LaunchPadid ::= Objectlnstance
ScriptList ::= CHO CE {scriptld Scriptld,
sequential Scri ptLi st SEQUENCE OF Scriptld,
paral |l el ScriptList SET OF Scri ptld}
Avai | abl eScriptList ::= SET OF Scri ptList
enptyScriptList AvailableScriptList ::= {}
enpt yExecut i onPar anet er Li st Executi onParaneterlList ::= sequential ExecutionList:{}
TriggerParanmeters ::= SEQUENCE {triggerld Triggerld,
executi onParanet erLi st Executi onParanet erLi st}
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onParaneterList ::= CHO CE {executionParaneter ExecutionParaneter,
sequent i al Executi onLi st SEQUENCE OF
Execut i onPar anet er,
paral | el Executi onLi st SET OF
Execut i onPar anet er}
onParameter ::= SEQUENCE {scriptld Scriptld,
script Paraneters SEQUENCE OF Attri bute}
aneteri s ecut i onpPar anet erLi s T = sequential ExecutionLl st.
de ::= SET OF I NTEGER {noError(0),
noScriptError(1),
scriptRej ectedError(2),
i nval i dPar amet er TypeError (3),
i nval i dPar anet er Val ueError (4),
script Synt axError(5),
scri pt Executi onFai | edError¢ 6),
i nval i dPar et er Nunber ( 7),
unaut hori zedAccessError(8)}
anguageNane ::= OBJECT | DENTI FI ER
pntent ::= Ceneral String

ationLi st ::= SET OF SEQUENCE{ nodi\f yOperator [2] IMPLICIT
Modi f yOper at or DEFAULT repl ace,
attributeld Attributeld,

attri buteVal ue ANY DEFI NED BY
attributeld OPTI ONAL

-- absent for set ToDef aul t
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Annex B

General Relationship Model
(This annex forms an integral part of this Recommendation | International Standard)

Thisfollowing isthe GRM for the command sequencer.

--The follow ng rel ationship classes support the conmand sequencer nodel

commandSeguenrcer—-adnehRadRel-at-enshipoassBehavi-our

BEHAVI QUR DEFI NED AS

sequencer.

conmand[Sequencer - LaunchPad- bi ndi ngBehavi our
BEHAVI QUR DEFI NED AS

sequencer / launch pad rel ationship,

command[Sequencer - LaunchPad- unbi ndi ngBehavi‘our
BEHAVI QUR DEFI NED AS

relationship only'if its administrative state is | ocked.

commandiSequencer - | aunchPad- Rel at i onshi pCl ass
RELATI ONSHI P CLASS

BEHAVI QUR) commandSequencer - | aunchPadRel at i onshi pCl assBehavi our,

conmandSequencer - LaunchPad- bi ndi ngBehavi our,

commandSequencer - LaunchPad- unbi ndi ngBehavi our ;

This notification occurs upon the bindiag of a | aunch pad into the con

This notification-«ccurs when a |aunch pad is renoved from the conma
sequencer / launchopad rel ationship. A launch pad may be renmpved from

The relationship class is concerned with the rel ationship between a cgnmand
sequencer and its launch pads used to initiate the execution'of script
neans of threads requiring the support services provi ded by.the comand

s by

mand

SUPPORTS
ESTABLI SH,
QUERY,
TERM NATE,
NOTI FY commandSequencer - LaunchPad- bi ndi ng,
NOTI FY commandSequencer - LaunchPad- unbi ndi ng;
ROLE conmandSequencer Rol e
COWPATI BLE- W TH conmmandSequencer
PERM TTED- ROLE- CARDI NALI TY CONSTRAI NT CASNL. RangeFr onOneToOne
REQUI RED- ROLE- CARDI NALI TY- CONSTRAI NT CASNL1. RangeFr onOneToOne

38 ITU-T Reec. X.753 (1997 E)


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ROLE

ISO/TIEC 10164-21 : 1998 (E)

PERM TTED- RELATI ONSHI P- CARDI NALI TY- CONSTRAI NT
CASNL. RangeFr omOneToOne
REG STERED AS { CSModul e. cndSeqRel ati onshi pRoles 1 }

| aunchPadRol e
COVPATI BLE- W TH | aunchPad
PERM TTED- ROLE- CARDI NALI TY- CONSTRAI NT CSMWbdul e. RangeFr onZer oToMax
REQUI RED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeFr onZer oToMax
Bl ND- SUPPORT
UNBI ND- SUPPORT

command|Sequencer - LaunchPad- Rel ati onshi pMappi ng- Behavi our
BEHAVI QUR DEFI NED AS

conmand[Sequencer - | aunchPad- Rel ati onshi pMappi ng
RELATI ONSHI P MAPPI NG

RELATI ONSHI P CLASS
ommandSequencer - | aunchPad- Rel ati onshi pC ass;

REGcEtaumnchPadRote

REG STERED AS { CSMbdul e. cndSeqRel ati onshi pRoles 2 };
REGQ STHRED AS { CSMbdul e. cnmdSeqgRel ati onshi pd asses 1 };

BEHAVI OQUR commandSequencer - | aunchPad- Rel at i onshi pMappi ng- Behavi our ;

ROLE commmandSequencer Rol e

PERM TTED- RELATI ONSHI P- CARDI NALI TY- CONSTRAI NT CSModul e. RangeFr omOnelo(ne

This rel ationship mappi ng descri bes how t he Comand sequencer to | aungh pad
rel ationship class may be represented using ‘containment. In this
rel ati onshi p mappi ng, the conmand sequencer~is the superior object forl the
pur poses of nam ng, and | aunch pads are/contained by it. Participation in
this relationship inplies that the |launtch pad and its spawn may use the
servi ces provided by the resource represented by the conmand sequence

RELATED--€LASSES conmandSequencer
REPRESENTED BY NAM NG

| aunchPad- commandSequencer - NaneBi ndi ng
USI NG SUPERI OR,

RELATED- CLASSES | aunchPad
REPRESENTED BY NAM NG

| aunchPad- commandSequencer - NaneBi ndi ng
USI NG SUBORDI NATE;

OPERATI ONS  MAPPI NG

ESTABLI SH MAPS- TO- OPERATI ON
CREATE conmmandSequencer OF commrandSequencer Rol e
TERM NATE MAPS- TO- OPERATI ON

DELETE commandSequencer OF commandSequencer Rol e
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NOTI FY conmmandSequencer - | aunchPad- bi ndi ng
MAPS- TO- OPERATI ON

NOTI FI CATION "CCI TT Rec. X. 721 | 1SOI EC 10165-2: 1992":
obj ectCreati onNotification

OF commandSequencer Rol e
NOTI FY commandSequencer - | aunchPad- unbi ndi ng
MAPS- TO- OPERATI ON

NOTI FI CATION "CClI TT Rec. X. 721 | 1SQO | EC 10165-2: 1992":
obj ectDel eti onNotification

OF comuandSequencer Rol e
BIND MAPS- TO- OPERATI ON

REG STH

scri pt R
BEHAVI G

scri ptR
RELATI G

CREATE | aunchPad CF | aunchPadRol e
UNBI ND MAPS- TO- OPERATI ON

DELETE | aunchPad

OF | aunchPadRol e

QUERY MNAPS- TO- OPERATI ON

GET OF commandSequencer Rol e

GET OF | aunchPadRol e;
RED AS {CSMbdul e. cndSeqRel ati onshi pMappi ngs 1}

ef er enceRel at i onshi pCl assBehavi our

UR DEFI NED AS

This relationship class describes-the relationship existing between sd
and an object which references@hemfor the purposes of identifying t§
to be carried out.

ef erencer Rel ati onshi pd ass
NSHI P CLASS
BEHAVI OUR scri pt Ref er.encer Rel at i onshi pCl assBehavi our;
BUPPORTS
ESTABLI(SH;
TERM NATE,
QUERY;

ROLE"ser i pt User Rol e

40

COWPATI BLE- W TH scri pt Ref er encer
PERM TTED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeFr omOneToOne
REQUI RED- ROLE- CARDI NALI TY CONSTRAI NT CSMbdul e. RangeFr onDneToOne
PERM TTED- RELATI ONSHI P- CARDI NALI TY- CONSTRAI NT

CSMWbdul e. RangeFr onZer oToMax
REG STERED AS { CSMbdul e. cndSeqRel ati onshi pRol es 3}

ROLE scriptRol e
COWPATI BLE-W TH | aunchScri pt
PERM TTED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeFr omOneToOne
REQUI RED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeFr onDneToOne
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PERM TTED- RELATI ONSHI P- CARDI NALI TY- CONSTRAI NT
CShbdul e. RangeFr onZer oToMax
REG STERED AS { CSMbdul e. cndSeqRel ati onshi pRol es 4}

REGQ STERED AS { CSMbdul e. cndSeqRel ati onshi pd asses 2}

| aunchPad- | aunchScri pt Rel ati onshi pMappi ngBehavi our BEHAVI QUR
DEFI NED AS
!
This rel ati onshi p mappi ng describes the rel ationship between the |aunch pad and the

| aunch script. The | aunch pad initiates execution of the |launch script and
eferences It Tor the purposes of execution.

| aunchPad- LaunchScri pt Mappi ng
RELATI ONSHI P MAPPI NG

RELATI ONSHI P CLASS scri pt Ref erenceRel ati onshi pd ass;
BEHAVI OUR | aunchPad- | aunchScri pt Mappi ngBehavi our ;
ROLE scri pt User Rol e
RELATED CLASSES | aunchPad
REPRESENTED BY ATTRI BUTE scri pt Li st
ROLE scriptRol e
RELATED CLASSES | aunchScri pt;
OPERATI ONS MAPPI NG
ESTABLI SH MAPS- TO- OPERATI ON
CREATE | aunchPad OF scri pt UserRol e
-- using SET-BY- CREATE:of scriptlist --
REPLACE scri ptList of . .seriptUserRole
-- which effectively adds a scriptld to scriptlList --
ADD scri pt Li st ;0fu'scri pt User Rol e,
TERM NATE MAPS- TO-OPERATI ON
DELETE | aunehPad OF script User Rol e
REPLACE ~scri pt Li st OF scriptUserRol e
--whirch effectively renoves a scriptld fromscriptList --
REMOVE scri ptList OF scriptUserRole,
QUERY MAPS- TO- OPERATI ON
GET scriptList OF scriptUserRole;
REG STERED AS { CSVbdul €. chdSeqRel at 1 onsni pvappr ngs 27,

t hr ead- | aunchScri pt Rel ati onshi pMappi ngBehavi our BEHAVI OUR
DEFI NED AS

This relationship class describes the relationship between a thread and | aunch
script. The launch script is referenced by the thread by nmeans of the scriptld
attribute fromthe scriptlds in the scriptlList.

t hr ead- | aunchScri pt Mappi ng
RELATI ONSHI P MAPPI NG
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RELATI ONSHI P CLASS scri pt Ref er enceRel ati onshi pd ass;

BEHAVI OUR t hr ead- | aunchScri pt Rel at i onshi pMappi ngBehavi our ;

ROLE scri pt User Rol e

RELATED CLASSES t hr ead

REPRESENTED BY ATTRI BUTE scriptld

QUALI FI ED BY scri pt Li st

ROLE

scriptRol e

RELATED CLASSES | aunchScri pt;

OPERATI ONS MAPPI NG

ESTABLI SH MAPS- TO- OPERATI ON

CREATE OF scri pt User Rol e,

TERM NATE MAPS- TO- OPERATI ON

DELETE OF scri pt User Rol e,

QUERY MAPS- TO- OPERATI ON

GET scriptld OF scriptUserRol e;

REGQ STHRED AS {CSMbdul e. cndSeqRel ati onshi pMappi ngs 3};

spawner | progeny- Rel ati onshi pd ass

RELATI ONSHI P CLASS

BEHAVI QUR spawner - pr ogenyRel ati onshi pCl assBehavi our BEHAVI OUR
DEFI NED AS

When an instance of this clhass causes the creation of new objects, it
as an I VMO during the creation by supplying values for the new object’
attri butes based on its~own defaul t ExecutionParaneterList attribute an
paraneters which were\supplied to it as part of the action or |ocal

I nstances of this «class are capabl e of causing the creation of new obj
i nstances. The newhy created instances will be contained by this inst§
and their names"W'l| be automatically generated. Until all created obj
are conplete, tthis object’s usage status will be "in use". If this obj
adm ni stratiwe: state is "l ocked" such new objects cannot be created. |
to local resource limtations, this object is incapable of supporting
cont ai ned_obj ects, its usage status will be "busy".

Ani.nstance of this class may cause the creation of new object instang
fr.om a single scriptlid, froma set of scriptlds in any order or from 4
Sequence of scriptlds in the order specified in the list i.e. after th
first has been created the second may not be created until after the f

|s corrpl et ed, and so on. The vaI ue of the creat ed obj ect s scrl ptld

H ] £ kL
al.Llluul.C yCLD +Hs—vatdve—f+romthe \;Ullcopullullly Cl efrert Ul I.llla UUJ ect

scriptlList.

SUPPORTS

ESTABLI SH

TERM NATE;

ROLE

spawner Rol e COWPATI BLE- W TH basi cSpawner C ass

PERM TTED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeOneToOne

REQUI RED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeOneToOne
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PERM TTED- RELATI ONSHI P- CARDI NALI TY- CONSTRAI NT

CSMWbdul e. RangeOneToOne

REA STERED AS { CSMbdul e. cnmdSeqRol es 5}

ROLE progenyRol e COVWPATI BLE-W TH t hr ead

PERM TTED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeZer oToMax

REQUI RED- ROLE- CARDI NALI TY- CONSTRAI NT CSMbdul e. RangeZer oToMax

: 1998 (E)

At
= = I INT

CSMbdul e. RangeOneToOne

REGQ STERED AS { CSWbdul e. cmdSegRol es 6}

REG STHRED AS { CSMWbdul e. cndSeqgRel ati onshi pd asses 3};
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The Event Discrimination Counter (EDC) class object counts the number of input events. Before counting up, the EDC
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Annex C

Management Information Definitions for Event Discrimination Counting
(This annex does not form an integral part of this Recommendation | International Standard)

tests values of attributes related to the event or an object generating the event and discriminates the event.

C.1

Managed object class

event Di scri m nati onCount er MANAGED OBJECT CLASS

DERI VEQ

CHARACTERI ZED BY
edcPackjpge PACKAGE

CONDI TI

REG STH

managed

C.2

count er

attribute is increnented.";;

FROM DM " di scrimnator,

BEHAVI OUR edcBehavi our BEHAVI OQUR
DEFI NED AS

exhi bit the of f-duty availability status, then the counter value of the counter

ATTRI BUTES
"CClTT Rec. 721 | |SQ | EC 10165-2; 1992": count er GET,
maxCount er Si ze CET,;
NOTI FI CATI ONS
"CCITT Rec. 721 | 1SQ|E€L0162: 1992": processi ngErrorAlarm ; ;
ONAL PACKAGES

riggered by a capacity al arm t'hreshol d.";
RED AS {joint-iso-itu-t ns(9) ns(9) function(2) part21(21)
(Obj ect Gl ass(3) xx11(171)};

Package

Al ar nPackage RACKAGE

BEHAVI O4R

count.erAl ar nBehavi our BEHAVI OUR

DEFI-NED AS "When the counter val ue reaches the capacity alarmthreshol d(as p

44

alarmreport defined in COTT Rec. X 733 | ISOIEC 10164-4. Only the

followi ng paraneters of the alarmreport shall be used and all paraneters
are mandatory when used for reporting counter capacity threshold al arns.

Managed Object Class - This paraneter shall identify the
counter class.

Managed Obj ect Instance - This paraneter shall identify the
i nstance of the counter that generated the event.

Al arm Type - This paraneter shall indicate that a processing

error alarm has occurred.

ITU-T Rec. X.753 (1997 E)
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ount er Al ar mfPackage PRESENT | F~¥d counter is of finite size and a notificatipn is
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Event time - This parameter carries the tine at

whi ch the capacity threshold event occurred.

Perceived Severity - Thisparaneter will indicate the severity
assigned to the capacity threshold event. Wen the 100%
counter full condition is reached, a severity value of critical

shall be assigned to this event.

Monitored Attributes - This paranmeter shall carry the maxi num counter size

attribute of the EDC

ATTRI BUTES
"CClTT Rec. 721] 1SQ|EC 10165-2:1992": capaci t yAl-arnirhr eshol d GET- RE
ADD- REMOVE;
REG STHRED AS {joint-iso-itu-t ms(9) function(2) part21(21)” package(4) xx15(15)};

C3

maxCoun

REG STH

Probabl e Cause - This paraneter shall carry the val ue congesti on.
Threshold Info - This paraneter shall carry the capacity threshold

val ue (as percentage of total capacity) that was reached or exceeded i
generating this event.";;

Attribute

[ er Si ze ATTRI BUTE

W TH ATTRI BUTE SYNTAX CShbdul e. Max@aunt er Si ze;

MATCHES FOR EQUALI TY, ORDERI NG

BEHAVI OUR

maxSi zeOr der i ngBehavi our) 'BEHAVI OUR

DEFI NED AS "This Attribute represent the | argest value of the counter. The
ordering in thessanme as for sequentially increasing positive integers excep

a value of zerlo)is largest and denotes infinite size.";;

RED AS {j oisat™~iso-itu-t nms(9) function(2) part21(21) attribute(7) xx12(12)};

[
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Annex D

cmisScript Management Support Object Class
(Thisannex forms an integral part of this Recommendation | International Standard)

The following is a script managed object class, CMIS script, which can be defined to handle the invocation of CMIS

operations.
D.1 Attributes
D.L1 i . Lf he definiti f inf .

This Spe
Rec. X.71

This Spe
Rec. X.7]

D.2
D.2.1
Five typd
D.2.2
D.2.3
D.24
D.2.5
D.2.6
CMIS sc

cification references the following management attributes, whose abstract syntax is specified+i
1 | 1ISO/IEC 10165-2:

a) attributeldentifierList;
b) objectClass;
c) attributelist.

Cification references the following management attributes, whose abstract (syntax is specified in IT]
1| 1ISO/IEC 9596-1:

a) synchronization;

b) scope;

c) filter;

d) baseManagedObjectld;
€) modificationList.

Definitions

cmisScript: A management support object, which directs the invocation of asingle CMIS operation.
5 CMI S scripts are specified:

getCmisScript: A CMIS seript-that represents a GET operation.

set CmisScript: A CMIS script that represents a SET operation.

actionCmisScript:\A’CMI S script that represents an ACTION operation.

createCmisScript: A CMIS script that represents a CREATE operation.

deleteCmisScript: A CMIS script that represents a DELETE operation.

ipts are single-instruction scripts which give operational details to threads. For example, the script

may refey

n CCITT

U-CCITT

anguages

to.appropriate command records in order to make a CMIS requests to an agent.

D.3

D.3.1

getCmisScript

Characteristics of getCmisScript

The following attributes are defined in the getCmisScript:

46

— baseManagedObijectld;
—  synchronization;

—  scope;

— filter;

— attributeldentifierList.
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D.3.2 Packages of getCmisScript

getCmisScript has the following mandatory package:
— getCmisScriptPackage.

D.4 setCmisScript

D4.1 Characteristics of setCmisScript
setCmisScript has the following attributes definitions:

— baseManagedObijectld;

— synchronization;

ISO/TIEC 10164-21 : 1998 (E)

—  SCope;
— filter;

— modificationList.

D.4.2 Packages of setCmisScript

The set@misScript has the following mandatory package:

— setCmisScriptPackage.

D.5 actionCmisScript

D.5.1 Characteristics of actionCmisScript

The actipnCmisScript has the following attribute definitions:
— baseManagedObjectld;

—  synchronization;

—  scope;

— filter.

D.5.2 Packages of the actionCmisScript

The actipn command record class.has the following mandatory package:

— actionCmisScriptPackage.

D.6 createCmisS¢ript

D.6.1 Characteristics of createCmisScript

The actipn ecommand record has the following attribute definitions:

ahicctClaca:
o

UMJLLiviao s,

—  attributeList.

D.6.2 Packages of createCmisScript

The create command record class has the following mandatory package:

— createCmisScriptPackage.

It has the following conditional packages:
— managedObjectinstancePackage;
— superiorObjectinstancePackage;

— referenceObjectinstancePackage.

ITU-T Rec. X.753 (1997 E)
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D.7

D.7.1

deleteCmisScript

Characteristics of the deleteCmisScript

The deleteCmisScript has the following attribute definitions:

D.7.2

— baseManagedObjectld;
—  synchronization;

—  scope;

— filter.

Packages of the deleteCmisScript

The deleteCmisScript has the following mandatory package:

D.8

D.8.1

This clayse specifies the get reporting service, and maps it onto the CMIS M-EVENT-REPORT servig

D.8.2

This clayse specifies the set reporting service, and maps it onto the CMIS M<EVENT-REPORT servig

D.8.3

This clayse specifies the action reporting service, and maps it ontothe CMIS M-EVENT-REPORT se

D.8.4

This serpice allows an MIS-user, in agent role, to report.the creation of a managed object. It is
confirmed and as a non-confirmed service and mappéd-onto the CMIS M-EVENT-REPORT servic
defined in CCITT Rec. X.730 | ISO/IEC 10164-1.

D.8.5

This serpice allows an MIS-user, in agent-ole, to report the deletion of a managed object. It is
confirmed and as a non-confirmed service’ and mapped onto the CMIS M-EVENT-REPORT servic
defined in CCITT Rec. X.730 | ISO/IEC20164-1.

D.9

D.9.1

cm sScr

CHARACTERI ZEDBY cmi sScri pt Package PACKAGE

— deleteCmisScriptPackage.

Services

Get reporting service definition

Set reporting service definition

Action reporting service definition

Creation reporting service definition

Deletion report service definition

GDMO template

Managed object definitions
pt MANAGEDYOBJECT CLASS
DERI VED FROM | aunchScri pt ;

BEHAVI OUR

€s.

vices.

defined as both a
es. This service is

defined as both a
es. This service is

em’ SSGF. pt Beha“' otH—BEHAV-OUR
vt L

DEFI NED AS
!

An instance of this managed object class nodels infornmati on necessary
execute a single CM S operation.

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) nanagedObj ect d ass(3)
xx12(12)};

get Cmi sScri pt MANAGED OBJECT CLASS

DERI VED FROM cni sScri pt;

CHARACTERI ZED BY get Cm sScri pt Package PACKAGE

48

BEHAVI CUR
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get Cmi sScri pt Behavi our BEHAVI OUR
DEFI NED AS

An instance of this nmanaged object class nodels information

necessary to execute a single CMS GET operation.

RN

ATTRI BUTES

baseManagedChj ect 1 d GET,
synchroni zati on GET- REPLACE,
scopeGET- REPLACE,

REG STH

xx13(13)}

setCm s

CHARACT]

REG STH

xx14(14)}

filter GET- REPLACE,

"CClITT Rec. X. 721 | I1SOI1EC 10165-2:1992": attri buteldentifierlList
CET- REPLACE ADD- REMOVE; ; ;

RED AS {joint-iso-itu-t nms(9) function(2) part21(21) managedObject'C ass(3)

Scri pt MANAGED OBJECT CLASS

DERI VED FROM cmi sScri pt;

FERI ZED BY set Cnmi sScri pt Package PACKAGE
BEHAVI OUR

et Cm sScri pt Behavi our BEHAVI OUR

DEFI NED AS

An instance of this managed, obj ect class nodels informati on necessary
execute a single CMS SET.-operati on.

L]

ATTRI BUTES
baseManagedhj ectihd GET,
synchroni zati on GET- REPLACE,
scope GET- REPLACE,
filter CET- REPLACE,
nodiXfi cat i onLi st GET- REPLACE ADD- REMOVE; ; ;
RED AS\{j0int-iso-itu-t nms(9) function(2) part21(21) managedCbj ect C ass(3)

’

actionCm sScri pt MANAGED OBJECT CLASS
DERI VED FROM cni sScri pt;
CHARACTERI ZED BY

acti onCm sScri pt Package PACKAGE BEHAVI OUR

acti onCm sScri pt Behavi our BEHAVI OUR
DEFI NED AS
!

An instance of this managed object class nodels infornmation necessary
execute a single CMS ACTI ON operati on.

RN
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ATTRI BUTES
baseManagedhj ect | d GET,
synchroni zati on GET- REPLACE,
scope CET- REPLACE,
filter GET- REPLACE; ; ;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) nanagedObj ect C ass(3)
xx15(15)};

createCm sScri pt MANAGED OBJECT CLASS
DERI VED FROM cni sScri pt;
CHARACTERI ZED BY

Teat eCm SSCT T prt Package PACRAGE
BEHAVI CUR

creat eCm sScri pt Behavi our BEHAVI OUR
DEFI NED AS

I

An instance of this nmanaged object class nodel s \Nonformati on neclessary
to execute a single CM S CREATE operati on.

L
ATTRI BUTES
"CCITT Rec. 721 | ISO|IEC 10165-2:1992": objectd ass CET,

"CClITT Rec. 721 | 1SO I EC 10165-2:1992"~, at'tri butelLi st GET- REPLACE ADI-
REMOVE; ; ;

CONDI TI ONAL  PACKAGES
managedbj ect | nst ancePackage

PRESENT | F "t he superjorébj ect | nst ancePackage i s not present.",
superi or Obj ect | nst ancePackage

PRESENT | F "t he managedCbj ect | nst ance Package is not present.",
ref erence(bj ect | nst ancePackage

PRESENT | F (the manager has the specified value.";

REG STHRED AS {joint-iso-itu~t ns(9) function(2) part21(21) nanagedObj ect C ass(3)
xx16(16) };

del eteQmr sScri pt NMANAGED OBJECT CLASS
DERI VEQ FROM cmi~sSeri pt ;
CHARACTERI ZED BY:

dlel et e€m sScri pt Package PACKAGE
BEHAVI' CUR

del et eCm sScr i pt Behavi our BEHAVI OUR
DEFI NED AS

An instance of this managed object class nobdels infornmation necessary to
execute a single CM S DELETE operati on.

L]

ATTRI BUTES

baseManagedhj ect 1 d GET,

synchroni zati on GET- REPLACE,
scope GET- REPLACE,

filter GET- REPLACE; ; ;

REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) nanagedObj ect d ass(3)
xx17(17)};
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D.9.2 Package definitions
managedObj ect | nst ancePackage PACKAGE
ATTRI BUTES
managedObj ect | nst ance CGET- REPLACE;
REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) package(4) xx16(16)};

superi or Obj ect | nst ancePackage PACKAGE
ATTRI BUTES
superi or Cbj ect | nst ance GET- REPLACE;
REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) package(4) xx17(17)};

ef erenceObj ect | nst ancePackage PACKAGE

ATTRI BUTES

ref erenceCbj ectl nstance GET- REPLACE;

REG STHRED AS {joint-iso-itu-t ms(9) function(2) part21(21) package(®) " xx18(18)};

D.9.3 Attribute definitions

baseManpgedObj ect I d ATTRI BUTE

W TH ATTRI BUTE SYNTAX CSModul e. BaseManagedbj ect | d
MATCHES FOR EQUALI TY;

BEHAVI OUR baseManagedObj ect | dBehavi our

BEHAVI OUR

DEFI NED AS

This is the identifier for the infornmation on the CM S
operation to be execut ed:
',

REG STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx13(13)
b

scope ATTRI BUTE

W TH ATTRI BUTE/SYNTAX CSMbdul e. Scope;
MATCHES FOR EQUALI TY;,

BEHAVI"OUR

scopeBehavi our BEHAVI OUR
DEEI NED AS

This is the first phase in the selection of nanaged object(s) to whi ch the
CM S script operations should be directed. It indicates the nanaged
object(s) to which a filter should be applied.

LRI

REGQ STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7)
xx14(14)};

filter ATTRI BUTE
W TH ATTRI BUTE SYNTAX CSMbdul e. CM SFi | ter;
MATCHES FOR EQUALI TY;
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BEHAVI OUR

filterBehaviour BEHAVI OUR
DEFI NED AS
!

This is the second phase in the selection of nanaged object(s) to whi ch
the CM S script operations should be directed. A set of tests is applied to
each of the previously scoped nanaged objects to extract a subset.

I. .

REG STERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx15(15)
b

synchropi zati on ATTRI BUTE

W TH ATTRI BUTE SYNTAX CSModul e. CM SSync;
MATCHES FOR EQUALI TY;

BEHAVI OUR

synchroni zat i onBehavi our BEHAVI OUR

DEFI NED AS
!

Thi s indicates the manner in which operations are{to” be synchroni zed 4cross

nmanaged obj ect instances when multiple nanaged objécts have been sel egted by
the scoping and filtering nechani sns.

1

REG STERED AS {joint-iso-itu-t ms(9) function¢2)/part21(21) attribute(7) xx16(16)

W TH ATTRI BUTE SYNTAX CSMbdul e. Modi fi@at i onLi st;
MATCHES FOR EQUALI TY;

BEHAVI OUR

nodi fi cati onLi st Behavi our BEHAVI OUR

DEFI NED AS

This represents the list of attributes to be nodified by the CM SSet gcri pt
and contaifhs\'t he values to which these attributes should be set.”;

REGISTERED AS {joint-iso-itu-t ms(9) function(2) part21(21) attribute(7) xx17(17)

WITH ATTRIBUTE SYNTAX CSModule.ObjectInstance;
MATCHES FOR EQUALITY;
BEHAVIOUR
superiorObjectinstanceBehaviour BEHAVIOUR
DEFINED AS
!
This attribute identifies the existing managed object instance

which is supplied, the managedObjectinstance attribute shall not
be supplied.
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REGQ STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) attribute(7) xx18(18)};

ref erenceCbj ect | nst ance ATTRI BUTE
W TH ATTRI BUTE SYNTAX CSModul e. Obj ect | nst ance;
MATCHES FOR EQUALI TY;
BEHAVI OUR

ref erenceCbj ect | nst anceBehavi our BEHAVI OUR

DEFI NED AS

The managed obj ect instance name of the same class as the nanaged object| to be
created. Attribute values associated with the reference object instance |becone
default values for those not specified by the attributeplNist attribute.

REQ STHRED AS {joint-iso-itu-t ns(9) function(2) part21¢21) attribute(7) xx19(19)};
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Annex E
CMIP_CS managed object class
(Thisannex does not form an integral part of this Recommendation | International Standard)
Thefollowing is an example of how additional subclasses may be defined in order to contain attributes such as AE title.

E.1 cmipCS

E.1.1 Overview

Slaal £ H +. 1 o ] ]
= LQUULIAdSS UT UITHY PJIrotuLulr Triathimie ariud LutrTtimariu STYucTILTT.

— Defines the calling AE title for the command sequencer.

E.1.2 Characteristics of the cmipCS managed object class

— aetitle.

E.1.3 Packages of cmipCS

The cmipCS managed object class has the following mandatory package:

— aetitle package.

E.1.4 GDMO definitions

cm pCS MANAGED OBJECT CLASS
DERI VEQ FROM commandSequencer ;
CHARACTERI ZED BY aeTi t | ePackage;

REG STHRED AS {joint-iso-itu-t ns(9) function(2) part21(21) nanagedObj ect d ass(3)
xx18(18)};

aeTi t| ePackage PACKAGE

ATTRI BUTES

aetitle GET;

REG STHRED AS {joint-iso-itu=t ms(9) function(2) part21(21) package(4) xx19(19)};

E.1.5 Attribute definitions
aetitl el ATTRI BUTE
W TH ATTRIBUTE SYNTAX CSMbdul e. AE-titl e;
MATCHES-FOR EQUALI TY;,
BEHAVI OUR

. .

DEFI NED AS "An instance of this nanaged object class defines the
calling AE title for the command sequencer”;;

REG STERED AS {joint-iso-itu-t ns(9) function(2) part21(21) attribute(7) xx20(20)};
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Annex F

Systems Management Scripting Language (SMSL)

(This annex forms an integral part of this Recommendation | International Standard)

This annex defines a general string scripting language, SMSL, for writing procedures for execution in a command
seguencer environment.

SMSL has been provided with functions needed for this environment. To accomplish this, SMSL sacrifices some of the
completeness of languages such as C, csh, Perl, or awk while implementing some of the statements and functions that
make thope fanguages S0 powerfutand poputar.

F.1 Mapping GDMO onto SMSL

SMSL hgs a virtual machine which is capable of interpreting GDMO as described in 1SO/IE€ 10165-Series and
10164-Saries, which has been mapped into the SMSL data types in accordance with the-SMSL object |model as
described in F.14.11. Scripts written in SMSL are interpreted and executed by the SMSL virtual machine. In the
command sequencer environment, the SMSL virtual machine acts in the manager 'rote for systems mgnagement
purposes] The SMSL virtual machine should be able to interpret all the SMSL data types which are used by SMSL
scripts, ife. all the types used in the script without the definitions of these types<@re known implicitly by the virtual
machine,|from the viewpoint of the script writer. The SMSL virtual machine should be able to interpret all the SMSL
instances|which have already been instantiated, i.e. all the references to previously instantiated objects are kngwn to the
virtual machine, from the viewpoint of the script writer.

F.2 SMSL Built-in functions

SMSL intludes a number of built-in functions for creating and\ymanipulating objects and general-purpose functions such
as mathenatical, logical, and I/O functions. Following is asummary of the SMSL built-in functions. The fungtions are
individugly described below.

F.2.1 Functions for concurrency control

SMSL includes two built-in functions for senforcing concurrency control: lock() and unlock(). These fungtions are
typically used to linearize accesses to shared.data structures and resources.

All SMSL processes attempting to linearize accesses to a resource must cooperate by requesting locks of a given lock
name. Al| resource accesses, including the set() and get() functions, are denied shared resource access withoutj a lock. It
isthe responsibility of each SMSE process to access a resource only when it holds the required lock.

F.3 Set functions\for SMSL lists

SMSL infludes the following functions for performing set operations on SMSL lists;

» , \difference() to return the list of different elements between lists;

At CHP-VZVARE PN~ TRTT-W0-W FP=~ P-C 2P\ |
TTICT SCUUTUTN ) tUTTU maiTrot ur T

CITTICT |to CUNTmmrmonrt ba‘v"\/een “33‘
e sort() toreturn alist in ascending or descending element order;
e subset() to verify that onelist is contained within another;

e union() toreturn alist that is a combination of lists;

e unique() to return alist of elementsthat appear in only onelist.

These functions process SMSL lists as sets of elements. Each member of a list is text string that ends with a space
character.

The NULL set ["] is the equivalent of the null or empty set (@) in set theory. The NULL set is treated by the SMSL set
functions as a proper set that contains no elements. The NULL string [ ] is a SMSL list element with no characters. The
SMSL set functions allow lists to contain NULL strings.
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The SMSL concept of a set is not the unique list of ascending or descending elements familiar to set theory. In many
cases, the SMSL lists contain duplicate elements arranged in no particular order. A SMSL list can be transformed into an
ordered set using the unique() function to remove duplicates and the sort() function to arrange the elements in ascending
or descending order.

F.4

SMSL mathematical functions

SMSL supports a basic subset of mathematical functions. These functions are all similar to C-mathematical functions.

The SMSL mathematical functions include some run-time error checking for range and domain. Both conditions result in
arun-time error message that setsthe SMSL errno variable to an appropriate value.

Additionally, any nonnumeric values produced by printing the result of the function call, such as Nan or -Inf are
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SMSL process synchronization

primitives used with SMSL locks. These primitives are similar to constructs provided for mul
hing in the C-programming language on many non-threading operating systems.

SMSL shared global channels

pports the use of shared global channels for communication betweéen a process and another process or
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y to share channels requires that SMSL also provide a mechanism for concurrent programming tg
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ple, having each SMSL process lock a\shared channel explicitly prevents concurrent reading by or
ng by another. In addition, having the synchronization primitives separate from channels allows them {

(), readIn() and write() functions for shared channels will fail immediately (without blocking)
s already blocked on.the channel.

The effect of SMSL-shared global channel mechanisms

5L functions)ensure that all operations on a channel are serialized, with all SMSL function ca
fhe SMSL\programmer can be assured that file channel reads and writes in different procg
y. Thedocks provided in SMSL prevent unpredictable interleaving of sequences of SMSL rg
annel.
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The single exception to serialization on channels created using the popen() function is the allowance for a concurrent
read and write operation. A read can occur when a write is pending on the channel, and a write can occur when a read is
blocked or pending on the channel — thus, both a reader and a writer SMSL process can be blocked on a shared channel.

File channels opened using the fopen() function can never cause a SMSL read() or write() function to block. To enforce
serialization, the second reader process cannot be blocked, nor can the second writer process be blocked; hence, th
second SMSL read(), readIn() and write() function on a file channel will fail.

F.7

SMSL data types and objects

SMSL has four basic data types: integer, float, string, and list. The values of all four types simple types may be
manipulated as though they were character strings. Complex data types can be built up using struct and array constructs.

All ASN.

56

1 syntax types are supported by SMSL.
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Conversion between GDMO and ASN.1 type and SMSL script-oriented type

Table F.1 shows the relationship between a GDMO and ASN.1 type and the corresponding SMSL type.

Table F.1 — Value conversion between ASN.1 and script-oriented type

1998 (E)

hts need not appear

ng complex ASN.1
ct elements may be

Value type group GDMO and ASN.1 type script-oriented type
Integer group INTEGER, BOOLEAN integer
Float group REAL float
String General string string
Set group SEQUENCE, SET object type
Array expression SEQUENCE OF, SET OF list
Variableg and values are interpreted as either strings or numbers, whichever is appropriate to the context.
A scalar (integer or float) is interpreted as true in the Boolean sense if it is not the null string.0r’0. Booleans returned by
operatorp are 1 for true and 0 or *” (the null string) for false.
F.7.2 Numeric constants
Although the internal representation of an integer or floating-point constant is a string, these consta
inside gUotation marks in SMSL scripts. Some examples of SMSL integer and floating point constantg are:
X = 3; pi = 3.14159;
Table F.2 — Examples of SMSL data types
Example SMSL
Datatype representation representation
integer 3 "3
float 45 "4.5"
string “abc” "abc"
list [1,3,5] "1\n3\n5"
NOTE — “\n” is the new-line character.
F.7.3 Complex-data types
A struct|is a(collection of data types which can be grouped together for the purpose of representi
structurgs.stch as ASN.1 SETs and SEQUENCESs can be constructed using struct. Individual stru
accessetdusingthe—<*operator:

Array expressions can be expressed using the list type in SMSL. The name binding is mapped to the value of the object

name.

F.8

SMSL variables

Variables of any type can be used as Ivalues — that is, they can be assigned to. As all data types are treated as string
internally, they all share a common name space. Therefore, you cannot use the same name for a scalar variable, a string

variable,

and a list variable.

Case is significant. “FOO”, “Foo”, and “foo” are all different names. Names must start with a letter or an underscore but

can cont

ain digits and underscores (“_").
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Some identifiers have predefined meanings. Reserved keywords — such as if and foreach — cannot be used as identifiers
Keywords are recognized as either all lowercase or all uppercase letters. In addition, predefined constants cannot be usec
as identifiers.

F.8.1 Default initialization of SMSL variables

SMSL does not make use of the concept of “declarations” for variables. The first appearance of an identifier serves to
add it to the list of global variables for a SMSL script. All variables are initialized with a null string value each time a
SMSL script is executed. This value does not change until the variable’s value is defined by some explicit operation,
such as assignment.

This default initialization to the empty string allows a variable to be treated as an initially empty list/string or as a
numeric variable with a 0 value (since arithmetic operators treat the null string as equivalent to 0). However, reliance on
this initial_value causes a SMSL run-time warning message at its first use (if run-time warnings are enabled). It is
considered better style to initially assign a value of “” or 0 to a list/string variable or numeric variabley.fespectively.

F.9 SMSL predefined constants

A numbgr of identifiers are predefined as constants so that they can be used withoeut needing| declaration. These
constants are read-only and should not be assigned to.

Table F.3 — SMSL predefined constants

Constant Definition
AUJARM ALARM objett state
OK OK object state
ORFLINE OFELINE object state
VQID \OID object state
EQF End-of-file condition constant
true TRUE/True yes/'YES/Y es Boolean true value (1)
falpe/FAL SE/False no/NO/No Boolean false value (0)

F.10 SMSL string literals

String literals are delimited by\double quotation marks. String literals can be multiline, causing the new-line characters
to become part of the string.

The badkslash rules:apply for escaping characters (such as the backslash or the quotation mark) and for making
characters such as‘new-line or tab. These are the only string literals currently supported in SMSL.

Table F.4 — SMSL string literals

Constant Definition
\t tab
\n new-line
\r return
\b backspace
\A...\Z Ctrl-A ... Ctrl-Z

Control characters can be embedded in SMSL string constants using \A through to \Z to represent Ctrl-A through to
Ctrl-Z. A capitalized letter must always be used; lowercase letters other than those already defined (that is, t, n, r, or b)
are not valid as escapes and will generate a SMSL compilation warning.
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List values are denoted by separating individual values with commas and by enclosing the list in square brackets:

[1,3,5]

The list is interpolated into a double-quoted string whose elements are separated by spaces. The list is represented

internaly as:

F.12 SMSL simple statements

“135"

The most common S|mple statement |s an expressmn evaluated for its S|de effects WhICh is called an expression

stateme t must be terminated with a semlcolon

y =x+10; # assignment

set("value",50);  # function call

F.13 SMSL operators

F.13.1 |Arithmetic operators

For arithmetic operators, an operand is considered a number if its first eharacter is a digit or a minus
it is congidered a string and converted to 0 for an empty string or 1for a non-empty string.

The use|of a non-number in an arithmetic context may result in a‘run-time warning.

s=trim(s,"\t"); # both assignment and function call

Table F.5 — SMSL arithmetic operators

Operator Definition
+ addition
- subtraction
/ division

*

multiplication

%

modulus

F.13.2 |Assignment operators

Followinfy are the asSignment operators for SMSL.

For example &=b'is equivalent to=zatb.

Table F-6—SMSE-assignment-operat
p s . LAV I\

Il. Every expression

sign (-). Otherwise,

Operator

Definition

assignment

self-concatenation for strings

self-addition

self-subtraction

self-division

self-multiplication

self-modulus
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Bitwise assignment:

Shift assignment:

&= self-bitwise AND
|= self-bitwise OR
= exclusive OR bitwise assignment
<<= shift left assignment
>>= shift right assignment

Increme]nt/Decrement operators

For example, at++ is equivalent to a=a+1.

F.13.3 |Bitwise operators

Table F.7 — SMSL increment/decrement operators

Operator

Definition

++

increment

decrement

Following are the bitwise operators defined for SMSL.

For example, a& =b is equivalent to a=a&b.

F.13.4 |Logical operators

Table F.8 ~SMSL bitwise operators

Operator Definition
& bitwise AND
[ bitwise OR
&= self-bitwise AND
|= self-bitwise OR

exclusive OR bitwise

exclusive OR bitwise assignment

The SMSL logical operators assume for their operands that true is represented by 1 or a non-empty string. False is
represented by O or an empty string. However, when they return results, they always use 1 for true and O for false.

Table F.9 — SMSL logical operators

Operator Definition
&& logical AND
I logical OR
! logical NOT
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F.13.5 Relational operators

The relational operators perform numeric comparisons if both operands are numbers. Otherwise they perform string
comparisons (that is, lexical, dictionary ordering). A string is considered a number if it consists of only digits, the minus
sign, or aperiod. No white spaceis allowed. SMSL relational operators do not consider constants in exponential notation
(such as 2.3e+27) to be numbers.

F.13.6  Shift operators

The shift operators perform bit shifting within bytes.

Table F.10 — SMSL relational operators

hpnrgrnr Definition
== equal to
I= not equal to
< lessthan
> greater than
<= less than or equal to
>= greater than or equal to

Table F.11 — SMSL shift operatoxs

Operator Definition
<< shift left
<<= shift lefttassignment
>> shiftright
>>= shift right assignment

F.13.7 |[String operators
SMSL hgs several operators for string and list manipulation.
[s1, 82, ..]

The list pperator builds a\list by joining all elements in a commarseparated list in a double-quoted string of items
delimited by a spaceswhich is SMSL's representation for lists/arrays.

=~ (equal tilde)

The=~ opefator is used in the expression strrgattern and returns:

e 1 if the regular expression pattern is contained in string;
e 0if the regular expression pattern is not contained in string.
If pattern is invalid, SMSL returns a run-time error message aretloperation returns O (pattern not contained).
I~ (tilde)
The !~ operator is used in the expression string !~ pattern and returns:
« 1lifthe regular expression pattern is not contained in string;

e 0if the regular expression pattern is contained in string.

If pattern is invalid, SMSL returns a run-time error message and the !~ operation returns 0 (pattern contained).
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F.13.8 SMSL operator precedence and associativity

The precedence and associativity of SMSL operatorsis amost identical to that of C and Perl. In addition to the standard
operators, there are new string operators — “.” and [x,y,...] — with their associated precedences.

In Table F.12, the operators are listed in ascending order of precedence:

Table F.12 — SMSL operator precedence and associativity

F.14

A SMSL
NULL or

SMSL i
column;
are indid

statemennt:

Operator precedence Associativity
= lowest right
4=, =, <<=, >>=, = right
*= |=, %= right
|-, &= right
I left
&& left
[ left
A left
& left
I=, ==, =~, |~ left
<, <=, >, >= left
<<, >> left
+, — (binary) left
* 1, % left
. (string concat) left
I, — ++, - right
0 left
[] highest left

The SMSL core scripting-language

script consists of a sequence of commands. All uninitialized user-created objects are asst
0 value until they are'defined by some explicit operation such as assignment.

, for the most part;”a free-form language. That is, lines don’t have to start or end at or
they can just continue on the next line. White space is ignored except for the separation of
ated by the# Character and extend to the end of the line. For example, here is a comment

X=Y; # Assign the value of y to the variable x

F.14.1

med to start with a

before a particular
tokens. Comments
about an assignmen

SMSEcompoumnd statenents

SMSL compound statements include loop statements and if statements. In SMSL, a sequence of statements can be
treated as one statement by enclosing it in braces {}. We will call this a statement block and denote it in the statement
descriptions as {BLOCK}

F.14.1.1

Format

Exit

exit

Description

The exit statement causes the SMSL program to immediately end and return control to the process that called it. The exit
statement must be terminated with a semicolon when used in a SMSL program.
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F.14.1.2 Export
Format
export variable
export function function
Parameters
Description

The export statement makes a variable or function in a SMSL library available for export to another SMSL library or
program using the requires statement. Each export statement can specify asingle variable or function.

Global variables and functions need not be declared before the export statement. The export statement does not require
that a varidl ' F HhtA-erH i eette-thet+H-appearH-a-SMSE—stal create an
implicit gefinition.

Placement of the export statement

The expart function function statement can appear before or after the actual function definition.| The export variable
statement can appear before or after the first appearance of aglobal variable.

An expor} statement can appear inside a function definition without any special significance:
Parametpr definition

variable name of aSMSL variable that is available for export to another SMSL program
function name of a SMSL function that is available for export to another SMSL program
Errors involving the export statement

The expoyt statement can generate compiler errorsin the following.jnstances:

e variable or function is not defined or used in thelibrary;

e variableor function isa SMSL built-in function;

e variableisalocal variable of auser-defined function in the library;

e variable or function is duplicated in.another export statement;

»  variable or function has been irhported using the requires statement.

F.14.1.3 |Foreach

Format
foreach [list] {BLOCK}
foreach unit variable [list] { BLOCK}

Description

The foregch loop-iterates over list and sets variable to be each element of list, performing BLOCK for each gement of
listin turp.

Parameterdefinmition
list: A list that contains one or more elements that can be equated to variable.
BLOCK: One or more statements that are executed when variable has been equated to an element from list.
unit controls how list is split into individual elements.
Valid Range:
* word assumes that the array elements are separated by white space (spaces, tabs, or \n);
e lineassumesthat array elements are separated by \n.
default if not specified: line

variable the name of the element that is equated to each element in list.
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Examples
The following examples highlight the usage of the foreach statement.
Sum the Elementsin an Array
sum =0;
foreach elem ("1\n2\n3\n4\n5")
{
sum += elem;

}
List the Jogin ID of Each Account on the System

foreach user (cat ("/etc/passwd™))

{
printf(ntharg (item, 1, ":"), "\n");

NOTH - cat() and ntharg() are built-in SMSL functions.
Count the Number of Wordsin a String
words = 1;
foreach word w (" The cat sat on the mat.")
{
words++;
}
F.14.1.4 |Function
Format
function name(argument_list) {BLOCK}
Description

The fungtion statement provides user-defined functions within SMSL programs similar to those availaljle in the
C-programming language.\The function keyword is required in a user function definition. Two additional keywords,
local and|return, are optiondl:

*  local declares variables that will be used only within the function;

e (returnidentifies function output that is returned to the caller.

Functions-must-be-defined before their first use, and-the correct argH ment list must he 'r_\aoocrl inafunction cal. A

function call always returns a character string representing a character stri_ng or numeric value. (All data types are
represented within SMSL as character strings.)

Parameter definition

name: Character label that is used to identify and call the function from within the SMSL program; name cannot be
identical to either of the following:

e aSMSL built-in function;
e aSMSL variable.

argument_list: Zero or more SMSL variables that are passed to the function as parameters when it is called for
execution. argument_list can be a NULL entry if no variables are passed to the function, a single argument, or severa
arguments separated by commas.
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BLOCK: One or more SMSL statements that define the action the function performs.

Arguments are passed-by-value to parameters (that is, local copies are created of the arguments’ data passed in), ant
thus changing a parameter will not affect the value of the argument. Function parameters are local to a function and can
have names the same as global variables (or the same as parameters of other functions).

If a function definition appears in the middle of executable statements and control flow reaches that definition from
above, the definition is skipped as if it were a comment. The only way to enter the body of a function is to explicitly call
it. The function definitions serve merely to define a function and are not invoked until called. Hence, it is possible to
place executable code above, below, and between function definitions

F.14.1.5 The return statement

There are three ways to exit a user-defined function:

e return with a return value;

e return without a return value (return val&ULL string);

« fall through to the bottom right brace (return omitted, no return value).
SMSL dges not interpret falling through the bottom of a function as an error condition.

SMSL pfoduces a compilation warning similar to that produced by C compilersswhen it encounterg return statements
within a ffunction some of which have return values and while others do not.(Having multiple exit pgints in a function

that exit|in different ways may indicate confusion over whether the functionwas defined to be pefform an action or
return a palue.

F.14.2 |Defining local variables

User-defined function local variables are declared using the local keyword inside the body of the function. The local
keyword| declares one or more variables specified in a comma-separated list that is terminated by|a semicolon. These
names become local variables to the function. Following is\an example of local variable definitions:

function ()

{

local x;

local a,b;

# ... Statements for the fungtion execution.
}

Local vafiables cannot have-the same name as a function parameter or another local variable in the same function. Local
variable [names in onexfunction do not affect those in another function. Local variables can have the same name as a
global variable and.can™“hide” a global name this way.

Local variable declarations are treated as expressions and can appear anywhere within the function|that an expression is
valid. Hqweverj ‘there is no concept of inner scopes in inner blocks and a local variable has scopg extending from its
point of 1ieclaration to the end of the enclosing function (not the enclosing block).

Local variables are initialized thhe empty string every time the function is entered. They do not retain their values from
a previous call.

The maximum number of local variables and function parameters in user-defined functions (except for the main()
function) is implementation specific.

F.14.3  Entry point function

The SMSL entry point function is the main() function. If a SMSL program contains a user-defined function named main,
execution begins at the first statement in main(). The SMSL program terminates normally when main() returns. The
function you specify as the entry point is permitted to have the same properties as main().

The main() function or the entry point function must be defined in the top-level SMSL program and not in any imported
libraries. Functions imported from libraries are ignored when determining whether an entry point function is available.
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F.14.3.1 Start of execution without an entry point function

If there is no main() function and no entry point function specified using the SMSL compiler -e option, execution begins
at the first executable statement that is not inside a function definition. A program without an entry function will
normally have function definitions at the top (they must be defined before their first use) and the main executable
statements afterwards. A typical example would be the following:

function max(x,y)
{
if(x>y)
{

TeturnT X,

else

return'y;

}
m = max(1,2); # Execution starts here

printf("mpximum is”, m, "\n");

Asindicgted, program execution begins immediately after the function definition.
F.14.3.2 |Limitations of user-defined functions

User-defined functions are subject to the following limitations:
— Function Calls are Non-Recursive.

— User-defined functions canmake unlimited calls to other functions provided that thefe is no direct or
indirect recursion in the sequence of calls.

— Pass by Value and Pass by Reference Supported.

—  SMSL functions support argument passing by reference and argument pass-by value.

Parametgr and local variablelimits

The parameter andslocal variable limits for SMSL functions are not defined in this Specifigation. They are
implementation specific.

Function nesting not permitted

SMSL dpesnot permit function nesting — each function definition must be at global scope and cann¢t be defined inside
any other function.

F.144 If
Format

if (expression) {BLOCK}

if (expression) {BLOCK} else {BLOCK}

if (expression) {BLOCK} elsif (expression) {BLOCK} . . . else{ BLOCK}
Description

The if statement is straightforward. Because a statement BLOCK is always bounded by braces, there is no ambiguity
about which if, elsif, and else goes with.
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Examples

The following examples highlight the usage of if, elsif, and else:

Anif statement
if (x> 10)
{
x =10; # don't let x get bigger than 10
}

Parameter definition

expressipn: A SMSL statement whose evaluation returns either TRUE or FALSE.

BLOCK:|One or more SMSL statements that are executed once in accordance with the evaluatign of the if or elsif
expressipns.

Description

The if statement is straightforward. Because a statement BLOCK is always bounded by braces, there is no ambiguity
about Wlich if, elsif, and else goes with.

Exampl
The follgwing examples highlight the usage of if, elsif, and else.

An i f $tatement

if (x p 10)
{
x = 10; # don't let x get bigger than 10
}
Anif .. .|else Statement
if (x==10Q)
{
# do something
}
else
{
#x1=0
#do cnmnfhing alse
}
Anif ... elsif. .. else Statement
if (x ==0)
{
# do something
}
elsif (x == 1)
{
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# do somet hing el se

}
el se
{
#x 1==2=08& x!=1
# do somet hing el se
}
F.14.5 Last
Format
last
Description
The last $tatement causes SMSL execution to exit the innermost execution loop. The last statement must be t

with a senicolon when used in a SMSL program.

F.14.6

Format

Descript

The next

F.14.7

Format

Descript

The requ
library in

SMSL c(
searches
variables

Any num
available)

Next

next
on

Statement immediately starts the next iteration of the innermost execution loop.

Requires

requireslibrary

on

o the SMSL program. Each requires statement can specify asingle library name.

ntains no explicit import statement; using the requires statement implies importation. The requires
for the binary containing the library and reads all its export statement information, importing the
and/or functions into the SMSL program.

to the cempiler during compilation.

Require

statements in imported libraries

brminated

res statement imports variablesiand functions identified in export statements from a previously created SMSL

statement
specified

ber of requites-statements can appear in a SMSL program. All libraries specified in requires statemen{s must be

The SMSL compiler will automatically resolve nested dependencies in imported Tibraries, but it will not automatically
load all the other exported functions and variables found in the library that satisfies the nested dependency. Y ou must

explicitly

import alibrary in order to guarantee access to all the exported variables and functions within it.

Parameter definition

library: Name of the library whose specified export variables and functions are to be imported into the SMSL program.

A requires statement can appear inside a function definition without special significance.

Variable

and function availability among imported libraries

When a SMSL program imports variables and functions from more than one library, the imported variables and
functions from one library can set and use the imported variables and functions from the others, regardiess of how the
libraries are loaded for compilation.
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Errors involving the requires statement

The requires statement can generate compiler errorsin the following instances:

* A reference to an imported variable or function appears before the requires statement that importsit. Y ou
must place arequires statement before the first use of the imported variable or function.

*  Animported function has the same name as a function defined within the SMSL program.

e Thesame variable or function name isimported from two or more libraries.

F.14.8 Switch
Format

switch (variable)

{
case a { BLOCK}
case b: {BLOCK}
case p,q,r:{ BLOCK}
casen: {BLOCK}
default: {BLOCK}
}
Parametprs
Description
The swit¢h statement evaluates variable and based on:lts integer value executes a specific SMSL BLOCK.[The case

labels cofrespond to the values of variable for which.aspecific SMSL BLOCK is available.

If the value of variable falls outside the range of the values in the case labels, execution continues with the BLOCK
corresponding to the default label. If no default label exists, execution will continue with the first statement following
the switch statement.

Parametgr definition
variable $MSL: Variable namewhose integer value specifies the SMSL statement BLOCK that will be executefl.

ab, ...par, ...n Integenvaues indicating the value of variable that will cause the corresponding BLOCK to be
executed

BLOCK:|One or more'statements that are executed when the corresponding case value equals variable.

Description

The switth-statement evaluates variable and based on-its intpgnr Value executes a Qppr‘ifir* SMSL BLQOQCK 1The case
labels correspond to the values of variable for which a specific SMSL BLOCK is available.

If the value of variable falls outside the range of the values in the case labels, execution continues with the BLOCK
corresponding to the default label. If no default label exists, execution will continue with the first statement following
the switch statement.

The SMSL switch statement behaves the same way as a long sequence of if-then-else-if statements. A case or default
clauseis effectively arun-time statement that specifies a comparison against the value of variable:

« If thevalue of variable matches a case, execution moves inside the BLOCK for the case or default clause;
and after completing BLOCK, execution continues after the entire switch statement (that is, there is no
falling through to the next case clause).

« If the value of variable does not match a case, execution skips to the default clause; and if there is none,
execution moves to the statement following the switch statement.
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Any statement within the switch statement case block that is not part of a case or default BLOCK executes only if al the

case |abel

saboveit failed to match variable (that is, it executes as part of the normal sequence of control flow).

The following are the properties of the SMSL switch statement:

e Caseexpressions can be dynamically evaluated expressions and constant expressions.

e Thecolon delimiter that separates the case label from the executable BLOCK is optional in SMSL.

e SMSL requires that the default label follow al case labels in the switch statement case block. It returns a

compilation error if one or more case labels follow default.

e SMSL does not return a compilation error for duplicate case labels in the switch statement. In SMSL, the

second of the duplicate case labels is unreachable.

fal W Rl l

The cast

All exprg
expressi

This seq
either v3
within a
the flow
case lab
case lab
following

switch(x
default: {

Since cg
must md
caselo

1 Lol loat " Rl AOCta s Y HA |
hd SOIVIOL dTUWS TTHUITPIT LAsTo Udl TATLULT d CUTIITIUIT DL UCUIN TU UT SUTUITITU Ao Ad LUTTIITIA SCJ

within asingle case label. (Conversdly, the stacked labels will not work in SMSL.)

«  Execution of a SMSL BLOCK does not “fall through” to the next case label and BLOCK
the closing right brace of a case or default BLOCK, execution moves to the“end of
statement.

« The SMSL switch statement uses the last statement to exit from a BLOCK. The last
innermost switch statement or loop. However, because of the absenhce of “fall-through”
little need to use the last statement in the switch statement.

e SMSL permits nested switch statements.

e BLOCKSs are evaluated at run-time in their order of appearance:
e case order for BLOCKSs;

« left-to-right for expressions in the commasseparated lists of multiple-case labels.

ssions within a comma-separated list are€valuated before the case label. This evaluation og
DN is a match.

uence and method of evaluating the case label can be a dangerous pitfall if any expressio
riable for the current switch statement or a variable used in another case expression. Undé
switch statement that are not-part of a BLOCK (free statements) can and will be executed if
of execution. The conditien-for control flow to reach these statements is that variable canng
els that precede them within the switch statement. SMSL does not return a warning or erro
els evaluated against\variable are nested one inside the other. Two examples of this situa
SMSL switch example:

{ case 1: { f1(.# Function f1 Called case 2 : {f2();} # Function f2 Unreachable f3(); # Fun
case 4: {f4();}} # Function f4 called if x=4 }

se and-default labels are run-time statements, the effect of one case label nested within ar
tchr the case value for the case BLOCK to execute. This means that variable must equal twg
f the’example, f2 will never be called because x cannot equal both 1 and 2.

ated list

. Upon reaching
he SMSL switch

tatement exits the
in SMSL, there is

«  SMSL generates a compiler error upon detecting two default.}Jabels in a single switch statement.

curs even if the first

n in the list modifies
er SMSL, statements
hey are reached by
t match any of the
message when two
ion are shown in the

tion f3 Called }

other is that variable
different values! In

In the default case of the example, f4 will be called if variable = 4 because there is no case 4 defined in the switch
statement. When variable = 4, the default BLOCK executes, containing the case 4 BLOCK call to function f4.

F.14.9

Format

While

while (expression) {BLOCK}

Parameters

Description

The while loop executes statements as long as expression evaluates to TRUE (hon-zero).
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Example
The following sample SMSL statements print the integers from 1 to 10.
x=1,
while (x <= 10)
{

printf (x, " ");

Nabmafm
/X Y

}
printf ("\n");

Parametgr definition

expressign A SMSL statement whose eval uation returns either TRUE or FALSE.

BLOCK:|One or more SMSL statements that execute repeatedly as long as expression evaluates to TRUE.
Description

The whilg loop executes statements as long as expression evaluates,to/TRUE (non-zero).

Example
The folloving sample SMSL statements print the integersfrom 1 to 10.
x=1,
while (x £=10)
{
printf (x, " ");

X++;

}

printf("\

NS

F.14.10 Object model

SMSL is based on a simple object-oriented model which makes it possible to do a mapping from systems management
environment described in GDMO (see CCITT Rec. X.733 | ISO/IEC 10164-4). An object is a construct with properties
that are variables or other object. Functions associated with an object are the object’'s methods.

A SMSL user can access the properties of an object with the following notation:
objectName.propertyName

This object can be either GDMO object or some locally defined object.
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If this object is GDMO object, the mapping from GDMO propertiesto SMSL propertiesis shown in Table F.13.

Table F.13 — Mapping between GDMO and SMSL

GDMO property SMSL property
class-label name of object type
instance identifier(INTEGER, etc.) value of object instance variable
initial valuesin creating an instance parameters of “new” operation
managed object instance names ASN.1 value notation
ASN.1 type of ATTRIBUTES name of variables
label of ATTRIBUTE GROUPS name of array variable
label of ACTION name of method (function)
asynchronous NOTIFICATION handling onEvent(discriminatorConstruct) handler

A properfy can be defined by assigning it avalue as follows:

objectName.propertyName = value;

A method is a function associated with an object. A function can be associated with @ object as follows:
objectName.methodName = functioniName

where object is an existing local object, method is the name assigned to‘the method, and functionName is th¢ name of
the functifon.

Method ip the context of the object can be called as follows:

objectName.meth6dName( parameters);

F.14.10.1 GDMO operation and action parameters

model. Return parameter values are returned from the action method (function) as an object mapped by these fules. The

OperaIio:Fand action parameters are passed to-the action method as an object mapped by the rules described in the object
descripti

n format is as follows:
outputObjectName = ObjectName.actionName(inputObjectName);
outputObj ectName = ObjectName.operationName(i nputObjectName);
F.14.10.2 “this” object.reference

SMSL has a special keyword, “this”, that can be used to refer to the current object.

this[propertyName]

F.14.10.3 Creating and deleting objects
new
An operator that lets you create an instance of a user-defined object type.

Creating an object type requires two steps:
1) Define the object type by writing a function.

2) Create an instance of the object with new.

To define an object type, create a function for the object type that specifies its name, properties and methods. An object
can have a property that is itself another object.
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Format
objectName = new objectType (paraml [,param?2] .... [,paramN] )
objectName is the name of the new object instance.
objectTypeis function that defines an object type.

paraml..paramN are the property values for the object. These properties are parameters defined for the objectType
function.

An instance of a class can be deleted with “delete” operator.
delete objectName

objectName is the name of the existing object instance.

Moreovqgrtotalobject type carm be defimed by Writinmga function. Temn a tocal MStarce of the object gan be created with
“new” ogerator.

Object expression to represent name-binding
If two objects have a name-binding relationship, the following expression of that subordinate object is|allowed:

superiorObjectinstance.subordinateObjectinstance

F.14.10.4 WITH

A statement that establishes a default object for a set of statements. Within‘the set of statements, anly property references
that do rfot specify an object are assumed to be for the default object.

Syntax
with (objectName){
Statements

}

objectNane specifies the default object to use forgagements. The parentheses are required aroubfdctName.
statements is any block of statements.

F.14.10.§ Event handler
onEvent
Description
An event handling operator todescribe the processing when a specified notification defined by GDM® occurs.
Syntax
onEventPDiscriminatorCoustructValue){
Statements

}

DiscriminatorConstructValue is DiscriminatorConstruct type valugatements is any block of statements.

F.14.10.6 triggerParameterCount

This SMSL virtual machine keeps track of the number of trigger parameters by means of this variable.

F.14.10.7 triggerArgument
Description

The triggerArgument accepts the list of trigger parameters which can be accessed from an SMSL script and returns the
identity of the launch pad which then executes the script. The argument list includes the trigger id and script id unless the
trigger is not parameterized.

Syntax

triggerArgumentgrgument list), whereargument list can have up toiggerParameterCount elements.
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of SMSL script for management of EFD

This example describes how an EFD can be created and its operational state determined.

The parameters to the script to be triggered are the script id and the notification destination. The SMSL script to get the
operational state attribute of the EFD and return it as anotification to the destination is given below.

Thetrigger is specified with the following parameters:

—  triggerld, theidentifier of thistrigger;
—  scriptld, the identifier of the script to be executed;

—  managerld, theidentifier of the destination to which event reports are to be forwarded.

The SMSL script for this exampleis given below:

triggerR¢
printf(“of

The des
to execy
creating

F.14.11

producti

Tokens:
T_ELLI
T_EQ
T_NE

Hnciode “CvPCVP-Ih
#include “DMI.Attribute-ASN1Module.h”

managerk triggerArgument(triggerld, scriptld, managerld);

[* Instance creation as CMISFilter type */
CMISFilter counterValue _GT18 item ( greaterOrEqual ( Attribute-ASN1Modudle/Count, 10))

/*
* Creating instance of EFD with the following parameters.
* DiscrimnatorConstruct ( counter > 10 ),

* administrativeState default value, destinationmanagerl
*

efd1= new eventForwardingDiscriminator( counterValue_GT10, managerl);
psult efdl.operationalState; /* get operational state */
erational state of event forwarding discriminator %d \n”, triggerResult);

ination manager is supplied as a trigger parameter. The trigger causes the launch pad to s
te all the script instructions in sequenceé. The launch pad passes appropriate paramete

BNF for SMSL

(Conventions: "{}" is used for productions which may occur 0 or more times; "[]" is us
bNS.)

PSI S Dot

bawn threads in orde
rs to threads. Wher

efdl, for example, the launch pad passes the script id and the destination manager as paranpeters to the thread.

ed for optional

T_REGEXP_EQ o=t
T_REGEXP_NE Dot

T_LEQ
T_CGEQ
T_GT
T LT
T_AND
T_OR
T_NOT
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T_INC "

T_DEC B

T_PLUSEQ "=

T_M NUSEQ o=

T_MILEQ "x=n

T_DI VEQ "=

T_MODEQ " "

T_BI TANDEQ " &="

T_BI TOREQ " ="

T_LEFT|SH FT "<

T_R _SHIFT "S>

T_RI ZI_SHI FT_ASSI GN ">>="

T_LEFT[ SH FT_ASSI GN " eg="

T_XOR_ASSI GN A

Keywords:

T IF R

T_ELSE "el se"| " ELSE"
T_ELSIF "el sif"|"ELSElF"
T_FOREACH “foreach"| " FOREACH!
T_FOR "for"|"FOR'
T_WORD “wor d" | " WORD"
T_LINE "line"|"kFNE"
T_NEXT "nextPt NEXT"
T_LAST "last"| " LAST"
T_WH LE “whi | e"| " WHI LE"
T_DO "do"| " DO

T_UNTI L “until"]"UNTIL"
TEXIT "exit"|"EXIT"
T_TRUE :

“"true"|"TRUE"| " True"|"yes"|"YES"| " Yes"
T_FALSE

"fal se"|"FALSE"| "Fal se"| "no"| " NO'| " No"
T_RETURN "return"| " RETURN'
T_LOCAL "l ocal "| " LOCAL"
T_FUNCTI ON “function"|" FUNCTI ON'
T_NATI VE "native"| " NATI VE'
T_RPC "rpc"| " RPC

T_VO D "voi d"

T_REQUI RES “requires"| " REQU RES"
T_EXPORT "export"| " EXPORT"
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T_CASE . "case"| " CASE'

T SWTCH : "switch"|"SWTCH

T _DEFAULT : "defaul t"|" DEFAULT"
Rules:

program: stnts

stms @ { stm }

stnt :|expr ’;
return |

if |

foreach |
switch |

case |

def aul t |

whi | e |
do_until |
for_loop |

T _LAST '~
T_NEXT ;' |
TEXT ;7
function
native_function
rpc |

| ocal var _dec |
export |

requires

requires : TREQUI RES requires_nane ';’

library nane : T _STRING | T_IDENTIFIER

requires_name : library_name

export : T EXPORT [ T_FUNCTION ] export_nane ’;

export_name : T_I DENTI FI ER

part : T_WORD
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foreach : T _FOREACH part sinple_id "(' expr ')’ '{' stnts '}’
case_exprs : { case_expr ',’ } case_expr
case_expr : expr

case : T_CASE case_exprs optional _colon '"{’ stms '}’

default : T _DEFAULT optional _colon '"{’ stnts '}’

optiongl _colon : [ ": ]

switchf: T_SWTCH ' (' expr ')’ "{’ stms '}’

for lopp : T _FOR ' (' optional _expr ';’' optional _expr ';’' _ oeptional _expr ')’
){l Stms 1}1
do_until T DO'{" stnts "}’ T_UNTIL '(' expr »)~';’

whil e TWILE "(" expr ') "{" stms '}’

void :|[ T_VOD]

native|function :

T_NATI VE void T_FUNETEON function_nanme ' (' func_paramlist ")’ ';’

rpc : T_RPC void T_FUNCTION function_name ' (' func_paramlist ')’ ';’

functipn : T _FUNCTION function_nanme ' (' func_paramlist ")’ '"{’ stnts '}’

func_paramlist : paramli st

function_name : T_I| DENTI FI ER

paramlist : [ { one_param’,’ } one_param]

one_param : T_I DENTI FI ER |
T_ELLIPSIS

| ocal _var_dec : T_LOCAL var _list ';’
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var _list : { one_var ',’ } one_var

one_var : T_I DENTI FI ER

return : T RETURN [ expr ] ';’

if : TIF (" expr ") '{" stms '} opt_elsifs opt_else

opt _elsifs : { elsif }

el sif T ELSIF " (" expr ') "{" stms '}’

opt _else : [ else ]

else :|T ELSE '{’ stnmts '}’

optional _expr : [ expr ]

expr :|unary_expr
expr '+ expr
expr -’ expr
expr '*' expr
expr '/’ expr
expr "% expr

expr T_EQ expr

expr T_REGEXP_NE expr
expr T_RECGEXP_EQ expr
expr T_LT. expr
expr T-GI' expr
expr ~T_LEQ expr

expr T_CGEQ expr

I
I
I
I
I
I
expr T_NE expr |
I
I
I
I
I
I
I

expr T_AND expr

ternary_expr

expr T_OR expr |
expr '|’ expr |
expr ' & expr |
expr N expr |
expr T_LEFT_SHI FT expr |
expr T_RIGHT_SHI FT expr

| val ue expr |
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| val ue T_PLUSEQ expr

| val ue T_M NUSEQ expr

| val ue T_MJULEQ expr

| val ue T_DI VEQ expr |

| val ue T_BI TANDEQ expr |

| val ue T_BI TOREQ expr |

| val ue T_MODEQ expr |

| val ue T_LEFT_SHI FT_ASSI GN expr |
| val ue T_XOR_ASSI GN expr |

ISO/TIEC 10164-21 : 1998 (E)

sinpl e[

ternar

| val uel:

unary_expr

functipn_call _id :

pri mar

| val ue T_RI GHT_SHI FT_ASSI GN expr |

expr expr

id: T_IDENTIFIER

_expr : expr '? expr expr

sinmple_id

primry |
-7 unary_expr |
T_NOT unary_expr |
T_INC I value |

T _DEC | val ue

T_I DENTL-EPER

simple_id
T_INT
T_FLOAF |
T_STRI NG |
T, TRUE

argli st

Note that the definition of string should allow embedded \" within strings.

T _FALSE |

(7 expr ")’ |
I value T_INC |
| val ue T_DEC |
function_call _id (' arglist ")’

[ { expr *," } expr ]
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T_I DENTI FI ER  [A-Za-z_][A-Za-z_0-9]*
T_STRI NG A AR A

T_FLOAT : [0-9]*"."[0-9]+

T_INT : [0-9]+

/* Operator tokens and their precedences */

%ight "= T _PLUSEQ T _MNUSEQ T MIULEQ T_D VEQ T _MODEQ T_BITANDEQ T_BI TOREQ
T LEFT _SH FT_ASSIGN T_RI GHT_SHI FT_ASSI GN T_XOR_ASSI GN

Beft 2 '

Beft T_OR

Weft T_AND

Weft 1]’

Beft 1

Beft 1&

%eft T EQT_NE T _REGEXP _EQ T_REGEXP_NE
%eft T.LT T.GT T_LEQ T_GEQ
% eft T _LEFT_SHIFT T_RI GHT_SHIFT

Weft |+ -’

Weft 1* '/ "%

Weft 1.°

% i ght | T_UNARY T_NOT T_INC T_DEC
Weft 1(°

Weft 1[°
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acos()

ISO/IEC 10164-21 :

Annex G

SMSL support functions
(Thisannex forms an integral part of this Recommendation | International Standard)

Return the arccosine of the argument.

1998 (E)

Format
acos(cosine)
Parametpr
Pajameter Definition
cosine cosine argument
valid range: —1 = cosine <= 1

Description

The acos{) function returns the arccosine of cosine; that is, the length in radians of the arc whose cosine is cosire.
The outppt range for the acos() function is 0 < acos() < p. The acos() function return value is accurate to six decimal
places.
asctime(
Return the date and time as a character string:
Format
asctime(clock,formar)
Parametprs
Parameter Definition
clock A reference. to the clock or timer whose value should be converted to a character string.
clock.is_tost commonly time().
format Optional format specification for the asctime() output string. The following field specifiers jare valid:

%a abbreviated weekday
%A full weekday

%b abbreviated month
%B full month

%oc local date and time representation

%d decimal day of the month (from 01 to 31)
%E combined Emperor/Era name and year

%H decimal hour in 24-hour mode (from 00 to 23)
%I decimal hour in 12-hour mode (from 01 to 12)
%j decimal day of the year (from 001 to 366)
%m decimal month (from 01 to 12)

%M decimal minute (from 00 to 59)

%n new-line character

%N Emperor/Era name

%0 Emperor/Era year

%p equivalent of AM/PM
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Parameters
(concluded)
Parameter Definition
format Optional format specification for the asctime() output string. The following field specifiers are valid:

%S decimal second (from 00 to 61)
%t tab character

%U decimal week of the year: Sunday is the first day of the week; all days preceding the first Sunday of
the year are in week 0 (from 00 to 53)

%w decimal day of the week: Sunday isthefirst day of the week (from 00 to 06)

%W decimal week of the year: Monday is the first day of the week; all days preceding the first Monday of
the year are in week 0 (from 00 to 53)

%x local date representation

%X local time representation

%y decimal year without century (from 00 to 99)
%Y decimal year with century

%Z time zone name (if time zone name exists)
%% % character

Field specifiers may be expressed as:
[= | Olfield_specifier.p

where

— left-justify the field (right-justification is the default)
0 right-justify the field and pad with zeros on the left

.p minimum number of digits to display for decinal fields or the maximum number of chafacters to [display
for alphabetic fields. For decimal fields, empty character positions are filled with leading zergs. For
character fields, excess characters are truncated on the right.

Default if not specified: 24-character string*with the format:
Sun Sep 16 01:03:52 1973

Description:

The asctifme() function returns the date/timeof clock as a character string. It is equivalent to the C- library [asctime()
function.

If format|is given, asctime() returnsthe date/time string in the specified format. The field specifiers used in format are
equivalernt to those used in the Cxlibrary strftime() function.

asin()
Return thearcsine of the argument.
Format

asin(sine)

Parameter

Parameter Definition

sine Valid range: —K sine< 1

Description

The asin() function returns the arcsine of sine; that is, the length in radians of the arc whose sine is sine. The output
range for the asin() function is¥2 < asin()< 172.

atan()

Return the arctangent of the argument.
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Format
atan(tangent)
Parameter
Parameter Definition
tangent Valid range:—o < tangent < oo
Description

The atan() function returns the arctangent of tangent; that is, the length in radians of the arc whose tangent is rangent.

The outplit range for the atan() function is¥2 < atan()< /2.

cat()
Return the content of afile asasingle text string.
Format
cat(filename)
Parametprs
Pafameter Definition
filename Name of the file whose contents are to be returned

Description

The cat()| function returns the contents of file filename as asingle string or the NULL string on error. Newf-lines are
preserved so that the foreach statement can be used to process the returned string as alist of thelinesin filenamp.

Example
Thefolloving SMSL statements list the names of\uSers listed in the UNIX system password file.
people = cat("/etc/passwd");

foreach person (people)

{
name = ntharg(person) 1, ":");

printf("name of\person is:%s", name, "\n");

}

ceil()

Return the smallest integer that is not less than the argument.
Format

cell(argument)
Parameter

Parameter Definition
argument Numeric argument whose least integer upper bound is to be determined

Description

The ceil() function returns the smallest integer that is not less than argument; that is, the least integer upper bound for
argument.
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The cell() function and the floor() function together bracket argument such that the following are true:
—  If argument is an integer: cefgument) = argument = floor(argument).

— If argument is not an integer: floo#ggument) < argument < ceillargument) and
ceil(argument) = floor(argument) + 1.

chan_exists()

Verify that a process or file channel exists.

Format
chan_exists(iannel)
Parameter
Patameter Definition
channel The process or file 1/0 channel name (shared channels) or number (local channels) that'isbeing veérified

Description
The chap_exists() function returns 1 if the local or shared channel exists and-0.if'it does not.

The chah_exists() function return value can be used with condition variaples for synchronizing ong SMSL process to
wait unti| another has opened a channel using either the popen() or foperi() function.

close()
Close a file or process channel.
Format
closethannel flags)

Parametgrs

Patameter Definition

channel The process or file fO-channel name ( shared channels) or number (local channels) that isto be clpsed

flags Optional bit flagsused to control close execution. The following bits are used:

Bit 1 = 1ndicates that any system process associated with the channel (that is, the SMSL flopen() or
popen()-function) should be killed while closing the channel.

Bit 2=Jindicates that the channel should be closed even if another SMSL processis blocked wa|ting for a
read()¢ readin(), or write() function. Bit 2 applies only to global channels and isignored by local channels.

Default if not specified: Bits 1 and 2 are both zero.

Description

The close() furctionm tloses a charnmettoa process or commarnd previousty treated by a fopent)orpopen() call.
When flags is not specified, the default is zero.

When bit 1= 0, the close() function does not kill any processes spawned as a result of the fopen() or popen(); and these
processes are allowed to continue. This feature of close() allows you to open a channel to a SMSL process, send
additional data, and close the channel while allowing the process to complete.

When bit 2= 1, the close() function will close the channel even if another SMSL process is blocked pending an 1/O
request on that channel. When blocking occurs, close() causes the blocked function to wake and receive an error return
and errno from the process to which the channel was opened.

The close() function returns the NULL string if the closure was successful and —1 with the SMSL variable errno set if
the closure was unsuccessful. The close() function fails when=b@t @nd channel is a global channel with at least one
blocked SMSL process.
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Example
# close the channel represented by variable chan
close(chan);
concat()
Concatenate two strings.
Format
concat(stringl, string2)
Description
The concpr fTUNCHON Calses the Concalenation of twWo Strings.
For example, concat(“ab”,"cd”) returns “abcd”.
cond_signal()
Signal a process that is blocked on a condition wait.
Format
cond_signalfondition_variable,all)
Parametprs
Pajameter Definition
condition] variable Name of the variable that will unblock a process blocked by the cond_wait() function
all Non-NULL value that directs the cond_signal (). function to unblock all SMSL processes that arg blocked
waiting for condition_variable
Description
The cond_signal() function can signal another SMSL process that is currently blocked for a cond |wait() function on
condition variable. If all is specified and is not the NULL string, the cond_signal() function |will wake all
SMSL processes that are blocked on-condition_variable. If no processes are blocked on congition variable, the
cond_signal() function has no effect:\The cond_signal() function can never block and always returns the NULL string.
cond_waliit()
Block a procéss until a condition signal is received.
Format
condx\wait¢ondition_variable,lockname,timeout)
Parametgrs
Parameter Definition

condition_variable

cond_signal() function.

Name of the variable that will end the cond wait() condition. condition variable is issued by the

lockname The name of the lock the cond_wait() function should attempt to acquire when it receives the correct
unblocking condition variable in the cond_signal() function. If lockname is the NULL string, the
cond_wait() function will not attempt to acquire alock after receiving condition variable.

timeout Number of secondsto wait for the receipt of condition variable before unblocking and releasing lockname.

Valid range:

timeout > 0 specifies the timeout value in seconds;

timeout < 0 specifies an infinite timeout; only the receipt of condition _variable can unblock the process;
timeout = 0 is not permitted and will result in a SMSL run-time error message.

Default if not specified: Infinite timeout.
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Description

The cond_wait() function blocks the current SMSL process until either condition variable is received or until timeout
expires. If the SMSL process holds lockname when the cond_wait() function is issued, the cond_wait() function releases
the lock. When the cond_wait() function receives condition_variable, the cond wait() function immediately attempts to
acquire lockname.

If the cond_wait() function returns a 1, it will always hold an exclusive lock on lockname. |f the cond_wait() function
fails, it will not hold any form of lock on lockname when it returns. If atimeout occurs, the cond_wait() function returns
afailure value of “0,” sets the SMSL errno to E_SMSL_TIMEOUT and will not hold any lochaahname.

condition_variable

condition_variable is the name of the condition variable that the cond_wait() function waits to have signaled
by the cond_signal() function. Condition variable names have global scope analogous to locks and shared

locknamd

timeout

cnanneis.

None of these different global scopes interfere with one another. You can use the same-ha
for a lock, a shared channel, and a condition variable.

On entry to the cond_wait() function, the process releases theldokkame. and blocks wal
signalled. lockname should usually be an exclusive lock held by this,process; otherwise
messages may occur (although the cond_wait() function will still try to go ahead and
anyway). The cond_wait() function will always block waiting for the cond_signal() function or

When another SMSL process performs a cond_signal() fungtion that wakes this SN

me without conflict

ting to be
, run-time error
vait for a signal
for timeout.

ISL process, the

cond_wait() function call will attempt to gain an exclusive lockX(if a lock is requested; thaloigridime is

not the empty string) and either return immediately with the lock or join the queue waiting
lock onlockname.

for an exclusive

It is common style to supplipckname since conditiafy variables are almost always shielded by locks. In the

cond_wait() functionfockname must be supplied s the NULL string rather than omitted to f
coder to consider whether a lock is needed. The'reqlicgeame will reduce the number of erro
not using a lock when one is needed.

timeout behaviour is unchanged regardless of whether the cond_wait() function is waiting f
function or waiting to acquirdockname. If condition variable or lockname is destroyed
cond_wait() function is complete, the cond_wait() function returns 0 and sets the SMSL er
not hold any lock oockname.

lockname can be the NULL string, in which casendition variable is considered to have no ass
and the cond_wait()-function will return success immediately upon being signaled withou
lock.

brce the SMSL
Is caused by

br a cond_signal()
before the
rno value but will

ociated lock;
I waiting for any

cos()
Retarmrthe cosine of the argument.
Format
cosfadians)
Parameter
Parameter Definition
radians Arc length in radians whose cosine is to be determined
Valid range: —o < radians < o
Description

The cos() function returns the cosine of radians.

The output range for the cos() function =-cos()< 1.
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cosh()
Return the hyperbolic cosine of the argument.

Format
cosh(argument)

Parameter

Parameter Definition
argument Numeric value whose hyperbolic cosineis to be determined
Valid range: <o < argument < oo

Description
The cosh() function returns the hyperbolic cosine of argument. The hyperbolic cosine is defined by the expressipn:
cosh(x) =(ex+e —x)/2

where ¢ is the base for the natural logarithms=(8.71828 . . .). The output ‘range for the cosH() function is
1< cosh|)< c.

date()
Return the date and time as a 24-character string.

Format

date()

Description
The datg() function returns the current date and time as a 24-character string in the format:
Sur’Sep 16 01:03:52 1973

The datg() function is equivalent to the(C-library ctime(3) function. The date() function is also equivalent to the
SMSL statement:

asctime(time());
Example
The follgwing examples highlight the usage of the date() function.
Assign the CurrentDate and Time to a Variable:

today= date();

debugger()

Suspend process pending an attach command from the SMSL debugger.
Format

debugger()

Description

The SMSL debugger() function suspends the current SMSL process waiting for an attach command from the
SMSL debugger. The debugger() function complements options within the SMSL debugger that suspend
SMSL processes. The debugger() function offers a low-level method of stopping a SMSL process for debugging before
it begins.

Although modifying SMSL source code to debug a particular script may not be convenient, the debugger() function
provides a general method whereby all SMSL code can be debugged.
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The only way to restart a SMSL function suspended through the debugger() function is through the SMSL debugger. If
the SMSL processis already being processed by the SMSL debugger, a call to the debugger() function call has no effect.
The debugger() function always returns the NULL string.

destroy()

Destroy a SMSL object.
Format

destroy(object, description)

Parameters

Parameter Definition

object The aphanumeric identifier for the object. object is assigned when the object is created.

descriptipn Optional text string that can be used to explain why the object was destroyed. The text string must be
enclosed in double quotation marks.

Description

The destfoy() function deletes the application instance object. The destroy() function returns TRUE on sudcess, and
FALSE gn error.

Example
# destroy|object whose name isin variable <name>

destroy(rname);

Default iff not specified: NULL string

differenge()

Return the list of elements that are unique'to a specified SMSL list.
Format
difference(list1,list2,list3, list4>7. listn)

Parametgrs

Patameter Definition

listl SMSLlist whose elements are being compared against the elements of all other specified lists

list2 . . . listn One or optionally more lists whose elements are compared against /ist/

Description

The difference() function returns a SMSL list with all elements of /is¢/ that are not in any of the lists lisz2 . . . listn. If
list] isthe NULL list, the result isthe NULL list.

list] may contain duplicates. Duplicates in listl appear in the return list in same order and number as they appeared
in list1, provided that they were not removed by matches with the other lists in the difference() function.

All elements that are returned from /ist/ remain in the same order in the return list. If the return list is not the NULL set,
the returned set is delimited by new-line characters; that is, al set elements end with a new-line character.

execute()
Execute a command of a specified type.
Format

execute(type, command, instance)
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Parameters
Parameter Definition
type Command processor that should interpret and execute command
Valid range: The built-in command types OS or SMSL or avalid user-defined command type.
command Syntax of the submitted command
instance The application instance against which command should execute
Default if not specified: The application instance that is the nearest ancestor of command.
Description
The exec derr. The
status of
Example
# SQL dataisreturned into the buffer "data"
data = execute("SQL", "select * from user_objects");
exists()
Verify the existence of a SMSL object.
Format
exists(object,inherit)
Parametgrs
Pafameter Definition
object The alphanumeric identifier for the object.whose existence is being verified. Object is assigned|when the
object is created.
inherit Boolean expression controls whether exists will search the entire inheritance hierarchy to vyerify the
existence of object:
If inherit = TRUE, do not search the inheritance hierarchy.
If inherit = FALSE and.if Object is not areference to an absolute object, search the inheritance higrarchy.
Description
The exisls() function returns TRUE if object exists; FALSE otherwise. The exists() function is useful in application
discovery procedures that determine whether a discovered instance has previously been discovered and instgntiated in
the object hierarchy.
Example

# Check if we have created the user before

if (exists(name))

printf(“%f”,name);

printf("User name does not exist");

exp()

Return the base of the natural logarithms e raised to a power.
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Format
exp(exponent)
Parameter
Parameter Definition
exponent Numeric value to which the natural base e is raised
Description

The exp() function returns the value e“P°7¢"" where e is the base of the natural logarithms (e = 2.71828 . . .).

fabs()
Return the absolute value of an argument.
Format
fabs(argument)
Parametpr
Pafameter Definition
argumen Floating point value whose absolute value is to be determined

Description

The fabs(]) function returns the absolute value of argument; that is:

file()

Format

Parametgrs

e argument if argument 2 0,

e —argument if argument < 0.

Return file information.

file(filename,dummy)

Pafameter

Definition

filename

Name of-the file whose last modification date is to be returned

dummy

Dummy variable that specifies expanded file information in the form:
modtime atime ctime mode size numlinks type

modtimeis the last modification date expressed as the number of seconds since midnight, January|1, 1970.
atime is the last access time expressed as the number of seconds since midnight, January 1, 1970.
ctimeisthe last change of status expressed as the number of seconds since midnight, January 1, 1970.

modeTs thefiepermissions expressed as arrocta Tteger:
sizeisthe length of the file expressed as a number of characters.
numlinks the number of linksto the file within the file system.
typeisacharacter string indicating the file type:

FILE ordinary user datafile

DIR directory

SPECIAL character special file

BLOCK block specidl file

FIFO pipe or

FIFO LINK symbolic link

SOCKET socket (not available on al platforms)

UNKNOWN unknown file type, possibly a LINK or SOCKET on platforms where the UNIX stat()
function cannot determine the type; that is, where S_ISLINK or S_ISSOCK are undefined.
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Description

The file() function returns the last modification time of file filename as the number of seconds since midnight, January 1,
1970. If the file does not exist, the file() function returns the NULL string. This function is useful for testing the
existence of afile.

NOTE 1 - The file() function return values depend on the operating system and in some cases the file system. Some
non-UNIX platforms may not return all return values or may return one or more meaningless return values. For a specific
platform, the file() function will generally return the same information as the C-programming language stat() function.

The user does not need permission to read the file but does require search permission on each directory in the path name
leading to filename. If the user does not have such permission, the file() function fails and returns the NULL string.

The value of dummy isignored, but its presence causes the file() function to return a more detailed string of information.

Examples

The folloving examples highlight the usage of the file() function.

Print Lasf Modification Date of the UNIX System Password File

printf(“%s”,asctime(file("/etc/passwd™)));

# modification time

Test for [he Existence of a File

if (file("some_file"))

{
printf("File exits!");

else

printf("File does not exist.");

floor()
Return the largest integér that is not larger than the argument.
Format
floor(argument)

Parametgr

Patameter Definition

argumen Numeric argument whose greatest integer lower bound is to be determined

Description

The floor() function returns the largest integer that is not greateutigament; that is, the greatest integer lower bound
for argument.

The floor() function and the ceil() function together brackgtument such that the following are true:

If argument is an integer: ceibggument) = argument = floor(argument)

If argument is not an integer: floosggument) < argument < ceil(argument) and ceil@rgument) = floor(argument) + 1
fmod()

Return the floating point remainder of a division operation.
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Format
fmod(dividend,divisor)
Parameters
Parameter Definition
dividend The floating point value whose remainder will be returned after being divided by divisor
divisor The floating point value that will divide dividend
Description

The fmod() function returns the floating point remainder of the division (dividend)!(divisor).

fopen()
Open a SMSL channel to afile.
Format
fopen(filename, mode)
Parametprs
Pafameter Definition
filename Name of the file to which the SMSL channel should beOpened
mode Thefile access mode. Valid ranges:

r Open for read

w Truncate to zero length for write or create file for write

a Open for append to end of file or create for write

rb  Open binary filefor read

wb  Truncate binary file to zero\length for write or create binary file for write

ab  Openbinary filefor append at end of file or create binary file for write

r+  Open for read and write (update)

w+  Truncate to zero fength for read and write or create for read and write

at  Openfor readand write at end of file or create file for read and write

r+b  Open binary-file for read and write (update)

w+b  Truncate binary file to zero length for read and write or create binary file for read and writg
atb Openbinary filefor read and write at end of file or create binary file for read and write

Description

The fopen() function opens a channel to filename that provides the access to filename from within a SMSU process.
The read(), write(), get_chan_info(), share(), and close() functions apply to channels that have been opened to f|les.

ine whether

When supported by the underlying operating system, the fopen
the user name of the calling process has permission for the request.

If the fopen() function is successful, it returns the SMSL channel number to filename. A failure to open filename, such
as an operating system problem or invalid mode, sets the SMSL errno value and causes the fopen() function returns the
NULL string without attempting to open thefile.

Support for binary file access

The fopen() function permits binary modes with a b character though there is no way within a SMSL process to write
any form of binary data other than character strings.

Flush a file after each SMSL file operation

The SMSL functions ensure that a file is flushed after every operation so that the well-known bug of doing a
write-then-read or read-then-write without an intervening fseek rewind or fflush does not occur in SMSL file operations.
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fseek()
Set the file position indicator.
Format
fseek(channel, offset, whence)
Parameters
Parameter Definition
channel Thefile 1/0 channel returned when the file was opened by the fopen() function
offset Number of bytesto be added to whence to obtain the file position
whence Standard pni nt within afile tawhich offset is added ta obtain the new file pncifinn
Valid range: One of the following integer values:
0 SEEK_SET, the beginning of thefile
1 SEEK_CURR, the current file position
2 SEEK _END, the end of thefile
Description
The fseel() function sets the filename position indicator to the whence position plus.offset bytes. If whence [s invalid,
the fseek() function defaults to whence = 0 and raises a run-time error but completesithe file seek operation.
NOTH 2 - Issuing the fseek() function against binary files with when@e(SEEK_END) is not meaningfully sugported on all
platfofms.

The fsed
a file chg

k() function returns 0 for success and —1 for failure. For aivinvalid channel, that is, for a pipe
\nnel, the fseek() function returns —1, raises a run-time-érror and sets the SMSL errno variabl

fseek an

Using the fseek() function to change the file position indicator in a file opened in append mode; that

at+ will n

Example

SMSL ¢
the C-fu

append file mode

t prevent writes to the end of the file using«the write() function.

ntains no equivalent to the C-rewind() function, but the following fseek() function example is
ction rewind(:annel):

fseek(channel,0,0);

channel instead of
.

is, modes a, ab or

the equivalent of

ftell()

Return the file position indicator.
Format

ftell(channéel)
Parametpr

Parameter Definiton
channel Thefile 1/0 channel returned when the file was opened by the fopen() function

Description

The ftell() function returns the file position indicator as the integer number of bytes from the beginning of the file. For
an invalid channel, that is, a pipe channel instead of a file channel, the ftell() function returns —1, raises a run;time error

and sets

the SMSL errno variable.

The typical result of both the C and SMSL versions of the ftell() function is the number of characters written to or read
from a file, except on those platforms that perform CR/LF U new-line conversions on text files. However, the value of
the ftell() function after executing an fseek() function to the end of file is usually the total number of characters in the

file.
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The following SMSL functions change the file position indicator:

fopen();
fseek();
read();
readin();
write().

The get_chan_info() function does not change the file position indicator. The close() function makes channel invalid.

full_discovery()

Verify that the processis currently in afull discovery cycle.

Format

Description

The full_discovery() function returns TRUE if the SMSL script containing it is an application-discovery scrip

full_discovery()

currentlyfin afull discovery cycle. Otherwise, the full_discovery() function returns FAL SE:

A full digcovery cycle is done after the agent’'s process cache is refreshed.“Fhis flag therefore ing

process cache has been refreshed since the last time the script was executed.

Example

The follgwing example tests whether the SMSL script is in a full diseovery cycle and exits the script if

# If we are not in a full discovery cycle
# we can exit immediately

if ('full_discovery())

t and it is

licates whether the

t is not.

{
exit;
}
get()
Return the current value of a variable.
Format
get@ariable)
Parametpr
Paameter Definition
variable Name of the variable whose current value will be returned
Description

The get() function returns the current value of variableaifable is a relative name and does not exist in the context of
the SMSL script, the get() function successively searches each ancestor's contextrianfi is found or until the
search fails in the context of the computer.

Example

The following example returns the current status of RDB database Dev.

get ("/RDB/Dev/status");
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get_chan_info()

Return status information from a SMSL file or process channel.

Format
get_chan_info(channel flags)
Parameters
Parameter Definition
channel Channel name (shared channels) or number (local channels) whose status should be reported or "
indicating all channels should be reported (subject to flags control)
flags Integer value representing two binary flags that controls the output of global and local channel information

astollows:

1 global channelsonly

2 local channelsonly

3 both global and local channels
Default if not specified: 1

Description

The get_¢han_info() function returns channel information a string with the format
name stafus details type scope read pid read name write_pid write_name
Specifying:
get_chan_info(");

causes the get_chan_info() function to return descriptions for al global shared channels. The descriptions are formatted
as anew-ine separated list, one line per channel.

Field defjnition

name Ong of the following:

e scope=SHARED - Channel name.

¢ scopelLOCAL - Local channel number.

e scope™ — All shared-and local channels.

status OREN or CLOSED

details Ope of the following:

« fopen()«channel — File name that is opened or NONE if no file name is open;

« popen() channel — Process ID of the external operating system process to which the ghannel is attached;
(0]

« &/ ~1 if the process has terminated.

type PIPE or FILE
scope SHARED or LOCAL
read_pid One of the following:
e Process ID of the SMSL process waiting to read from the channel.
* —1if no process is waiting.
read_name One of the following:
« Name of the process waiting to read from the channel.
« NONE if no process is waiting.

* UNAVAILABLE if there is a process but the name is not available.
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write_pid One of the following:

e Process|D of the SMSL process waiting to write to the channel.

« —1if no process is waiting.

write_name One of the following:

< Name of the process waiting to write to the channel.
*« NONE if no process is waiting.

« UNAVAILABLE if there is a process but the name is not available.

Specifying

get chan_info("" flags);

causes
by the v‘hue of flags. Note that the following get_chan_info() functions are equivalent, for bothtetur
channels:

The get
the SMS

empty string.

The get |
The get |

e get_chan_info() function to return all the local or global channels for the current SMSh pvlocess as controlled

get_chan_info(");
get_chan_info(",1);

| chan_info() function produces a run-time warning if flags is non<humeric or not great
L variable errno is not set to any value. The SMSL interpreter ignéres flags without error if

chan_info() function returns all the fields for each channel ever’if they do not apply to the pa
chan_info() function returns the NULL string if:
e there are no global shared and/or local channels'for the given value of flags;

e itreceives a bad channel number or name.

h the list of global

br than zero, but
channel is not the

rticular channel.

In this cdse, the get_chan_info() function also sets the“SMSL errno variable.
getenv()
Return the string value of a SMSL environment variable.
Format
getenvpariable)
Parametgr
Pajameter Definition
variable Name of the object whose value is to be returned
Description

The getenv() function returns the string value of variable in the environment of the SMSL script. The variable value can
be returned from any of the following places:

* the parameter’s defined environment variables;
» the application’s defined environment variables;
e the computer’s defined environment;

< the environment of the Agent at the start of its execution.

The getenv() function searches the environment tables in stated order and returns the value of the first matching variable.
The getenv() function returns the NULL string if variable is not defined and sets the SMSL errno variable to a non-zero
value. If the getenv() function is successful, it returns the value of variable and sets the SMSL errno variable to zero.
Hence, you can use errno to distinguish an undefined variable from one that is set to the NULL string.
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Example
This SMSL example presents a function that tests whether an environment variable exists.

function is_environment_var_defined(name)

{
getenv(name); # Throw away return value of getenv
return (errno == 0); # errno isonly zero if nameis defined
}
get_vars()
Returrrthetistof-varrabtesfor-aSiviStobyect:
Format
get_vars(object,showchildren)
Parametprs
Pafameter Definition
object Optional name of the object whose variables are to be listed
Default if not specified: Current object
showchilfren Optional flag whose non-zero value indicates get_vars() should also list the subobjects of object.
Default if not specified: 0

Description

The get_ars() function returns a list of the variables of ‘Object or for the current object if object is omitted. The
get_vars() function returnsthe NULL string if object does ot exist.

Thelist of object variablesis sorted in ascending al phabetical order.

grep()
Return the lines from atext bloek that match aregular expression.
Format
grep(regular_expression, text,v)
Parametprs
Pafameter Definition

regular_gxpression Character sequence that defines the pattern that the grep function searches for in text. regular dgxpression
conforms to the regular expressions defined in the UNIX ed(1) command and the UNIX fegexp(5)
description. Following is a brief summary of several regular expression characters:
A hmmnmn of line\< hmmnmn of aword $end of line\> end of aword —match any. annln character *
match zero or more repetltl ons of the preceding [] match any of the characters contai ned within [*] match
any characters except those contained within.

text Text to be searched for matches to regular_expression. text can be a text string enclosed in double
quotation marks, or one or more SMSL commands that produce text as output.

\ The character v reverses the output of the grep() function, causing the grep() function to output all linesin
text that do not contain a match for regular_expression. Thisflag is similar to the UNIX grep -v flag.

Description
The grep() function returns alist of the linesin text that match regular expression.

If a character other than v is submitted as the grep() function reverse matching flag, the SMSL interpreter returns a
run-time error message.
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Example

# search for "martin" substring in /etc/passwd
al_lines=cat("/etc/passwd");
#fill abuffer with passwd

matching_lines=grep("martin”,al_lines);

history()

Format

Return history information from the history database.

historv(parameter. format. number)

Parametprs

Patameter Definition

parameter can be:

the absolute path, such as "/APP/INST/PARAM" a relative path,
or "../DIFFERENTINST/PARAM".

parameter can be " or "." for the current parameter’s history:
Default if not specified: Current parameter

parametdr Name of the object whose history should be returned. The expression “.indicates the cuirent parameter.

such a$

format

entry. Valid Values:

n return the number of available data points as the“first value in the return list t include
each entry in the return list v include the value-0f.each history entry in the return list

Default if not specified: ntv

Optional character string inside double quotation marks'that specifies the format of each history() [function

the time stamp of

number

Optional numeric value that limits the number of entries the history function will return.
Default if not specified: 50

Descript

on

The histgry() function accesses the paramete(history database and returns a list containing the number of d
availablelfollowed by a number of entries:

The histgry() function returns the empty string, produces a run-time error, and sets the SMSL errno variabl
format ctfaracter is provided.

Because

bf the defaults provided in the history() function, the following function specifications are equival ent:
history(parameter)
history(parameter,"ntv",50)

History ¢utput{ormat

The history()function will return any of the following formats, depending on which format flags are set:

bta points

b if a bad

. number _entries\n IT the N Tlag 1S Set;

e vaue\n, timé\n, or valuetimé\n if the v, t, and vt flags are set.

The history() function separates the values of an entry with spaces and successive entries with new-line characters.

You can use the nthlineg(list1) function to get the number of points from the head of the list and also to extract the
entries. Entries can be split if necessary into time and data values using the ntharg() function. The entries will be single
valuesif either thet or v flag is absent.

index()

Format

98

Return the starting position of one string within another.

index(text,string)
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Parameters
Parameter Definition
text Text to be searched for the occurrence of string. fext can be a text string enclosed in double quotation
marks, or one or more SMSL commands that produce text as output.
string One or more characters enclosed in double quotation marks that are to be located within text
Description

The index() function returns the position in text at which string begins, or 0 if string does not occur in text. The first

position in text is position 1.
int()
Return the largest integer that is not greater than the argument.
Format
int(number)
Parametpr
Pafameter Definition
number Numeric value or numeric variable

Description

Theint() function returns the largest integer that is not greater than numaber.
internal()
Process a command internal to the Agent.
Format
internal (command)
Parametpr
Paameter Definition
command Text string that.isithe command the Agent should process.

Description

The inter
The inter

hal () function causes the Agent to process the string command internally and in a platform-specifi¢ manner.
nal () function returns the command output if successful. If unsuccessful or if the command is not sugported on

the spedfic platform, the internal() function returns the NULL string and sets the SMSL variaple errno

toE_SM SL_NOT_SU PPORTED.
The inter
inside théAg

requires

acall to the SM SL mterpreter or some other command processor.

intersection()

Return alist containing elements that are common to all specified lists.

Format
intersection(/ist1, list2,list3list4 . . . listn)
Parameters
Parameter Definition
list] . .. listn Two or more SMSL lists that are being evaluated for common elements
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Description

Theintersection() function returnsa SMSL list containing the elements that appear in al thelists list1 . . . listn.

The returned list is not well-defined and will contain duplicates if duplicates were present in al lists in the same number
and order. The elementsin the list returned by the intersection function appear in the same order as they werein listl.

If any listsarethe NULL list, the return valueisthe NULL list; otherwise al entries in the returned list are terminated by
anew-line character.

isnumber()

Format

Paramet

Verify that a string is avalid numeric representation.

isnumber(siring)
A\ 57

Pal

ameter Definition

string

String that is to be evaluated as meeting the criteriafor a numeric expression

Descript

The isny
it is not.

A valid n
characte
NULL st

is_var()

Format

Paramet

on

mber() function returns a Boolean value of 1 if variable is a string,that is considered valid ag

umber has only digits, periods, or minus signs for every character in variable. White space ¢
r anywhere in the string causes the isnumber() function to return 0. The isnumber() functi

ing.

Verify that a SMSL object variable exists:

is_varpbject)

a number or “0” if

r any other invalid
bn returns O for the

Pal

ameter Definition

object

Name of the.object that isto be verified as avariable

Descript

The is_V

length()

Format

on

ar() function returns TRUE if object exists and is a variable. The is_var() function returns FAL

» , (object does not exist;

SE if:

* " object exists but is not a variable (that is. it is an application instance or a parameter).

Return the number of characters in a string.

lengthgexr)

Parameter

Parameter Definition

text

or more SMSL commands that produce text as output.

Text to be counted for character length. rext can be atext string enclosed in double quotation marks, or one

100
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Description

The length() function returns the length in characters of text, including new lines.

lines()
Return the number of linesin a string.
Format
lines(text)
Parameter
Parameter Definition
text Text t0 be counted Tor number of 1INes (thal 1S, New-TNne characters). 1ext can be the name of_a gext file, a
text string enclosed in double quotation marks, or one or more SMSL commands that produge text as
output.
Description
The lineg() function returns the number of new-line characters in text. The lines() function‘is useful for retyrning the
length of jalist because the itemsin alist are delimited by new lines.
lock()
Acquire aSMSL process lock.
Format
lock(lockname,mode,timeout)
Parametgrs
Pajameter Definition
locknamd Name of the lock that should be acquited
mode Optional control permitted underthe lock.
Valid range:
s shared
r reader
W writer
X exclusive
Default if not specified: x
If the first\etter of modeisnot s, r, w, or x arun-time error occurs and mode defaults to x (exclusive).
timeout Optional integer value that specifies the number of seconds before the lock request expires.
Valid range:
timeout > 0 isthe integer number of seconds the lock request is valid.
timeout = 0 means non-blocking lock request
timeout < 0 means infinite timeout period (that is, wait until the lock is released)
Default if not specified: Infinite timeout
Description

The lock() function requests a lock with name lockname. The mode of the request specifies either shared (reader) or
exclusive (writer) access under the lock. The optional timeout specifies the number of seconds the request is valid.

The default behaviour of lock() function is to request an exclusive lock with an infinite timeout period. The lock()
function returns 1 for success and O for failure.

Locks and SMSL

Lock names are global to the Agent; thus:
e dl SMSL processes share the same table of locks;

e different SMSL processes can share parameter lock names to perform concurrent actions.
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There is no way to enforce lock naming scope. It is recommended that lock names in SMSL programs be uniquely
encoded using the name of the application. This practice will avoid potential clashes with other SMSL programs.

Shared lock requests

Shared lock requests for a lock that is currently in share mode are granted — unless there is a waiting write request.
Giving priority to a waiting write request prevents the lock mechanism from starving write processes.

Requests for locks already held
It is possible to request a lock that you already hold although it is not good style:
e requesting a lock that you already hold is ignored;

e requesting a shared lock on a lock you already hold with exclusive access is also ignored.

Requestjng an upgrade to exclusive access of a lock currently held as shared succeeds and upgraldes the lock provide:
you are the only process that is using the shared lock. If you are not the only process using the’locK, the lock() function
immediztely returns 0 in non-blocking mode (regardless of the value of timeout because blocking would cause
immediate deadlock by waiting for yourself!).

Rather than using this upgrade feature, it is recommended that you call the unlock()\function to release the shared lock
before attempting to acquire the new exclusive lock. Lock tracing is possibleyusing the SMSLDebug variable.
SMSLDebug can be useful in debugging multiprocess lock interactions.

Failure df the lock function

The lock() function can fail if:

e anon-blocking request fails;

* timeout is exceeded before the lock is granted.
The lock{) function can fail for an infinite timeout if:

e aspecial-case upgrade request is granted;

» the system has performed some external deadlock correction.

loge()
Return the natural logaritim of the argument.
Format
loge(argument)
Parametpr
Pafameter Definition
argumen Numeric value whose natural logarithm is to be determined.
Valid range: argument >0
Description
The loge() function returns the logarithm of argument with respect to the natural logarithm=-ba@s#1828 . . . The

output range for the loge() function i< loge() < .
log10()

Return the logarithm to base 10 of the argument.
Format

log10(@rgument)
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Parameter
Parameter Definition
argument Numeric value whose base 10 logarithm is to be determined.
Valid range: argument 0
Description
Thelog10() function returns the logarithm of argument with respect to base 10.
The output range for the log10() function & < log10() < co.
ntharg()
Return a formatted list containing fields from a text string.
Format
nthargfext, arguments,delimiters,separator)
Parametgrs
Pafameter Definition
text Text to be separated into fields by the ntharg() funcliarr. can be a text string enclosg¢d in double
quotation marks, or one or more SMSL commands that produce text as output.
argumentls Integer list specifying the field numbers ntharg()\should look for in each line of text. Field$ are spegified as
follows:
x,y field x and field y x-y all fields from x to.y inclusive -x all fields from 1 to x inclusivp x- all fi¢lds
from x to the new-line character inclusive
delimiter] One or more characters that ntharg();should treat as field separators when examining text
Default if not specified: space andd)
separato Optional character that should-be placed between each field of ntharg() output
Default if not specified: newsline character ()

Description

The nthgrg() function returns_the arguments in text.

The ntharg() function nermally interprets each line in text as a white space-separated (space or tab) list of fields. If

delimite

normally| returns selected fields as a new-line delimited list. If separator is given, it specifies the del
between|items in(the returned list.

NOTH 3 — The.difference between the ntharg() function and the nthargf() function is as follows:

16 is given, it specifies the list of characters that ntharg() should treat as field separators. T}

*  The ntharg() function treats each delimiter that follows a non-delimiter character as the d

e ntharg() function
miter to be placed

nd of a field. The

ntharg() fTunction interprets two or more adjacent delimiters as a single delimiter.

. The nthargf() function treats each delimiter as the end of a field. The nthargf() function interprets two or more
adjacent delimiters as delimiting one or more NULL strings whose content can be requested and returned.

Example

The following example prints the login name and home directory of each user listed in the UNIX system password file.

foreach user (cat("/etc/passwd"))

{
printf(ntharg(user,"1,6",":","\t"),"\n");
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nthargf()
Return a formatted string containing fields from atext string.
Format
nthargf(text,arguments,delimiters,separator)
Parameters
Parameter Definition
text Text to be separated into fields by the nthargf() functierr. can be a text string enclosed in double
guotation marks, or one or more SMSL commands that produce text as output.
arguments Integer list specifying the field numbers nthargf() should look for in each line of text. Fields are spegified as
follows:
x,y field x and field y x-y all fields from x to y inclusive -x all fields from 1 to x inclusiverx< gll fields from
x to the new-line character inclusive
delimiter] One or more characters that nthargf() should treat as field separators when examining texf.
The nthargf() function treats each occurrence of delimiters as delimiting, a field. The nthargf() function
interprets two or more adjacent delimiters as delimiting one or more NULL.fields.
Default if not specified: space and M&)
separato Optional character that should be placed between each field of nthargf() output
Default if not specified: new-line character ()

Description
The nthaigf () function returns the argumentsin text.

The nthafgf() function normally interprets each line in text as awhite space-separated (space or tab) list off fields. If
delimiters is given, it specifies the list of characters that nthargf() should treat as field separators. The nthargf() function
normally|returns selected fields as a new-line delimited list&Moseparator is given, it specifies the delimiter to pe placed
between itemsin the returned list.

NOTH 4 — The difference between the nthargf() function and the ntharg() function is as follows:

. The nthargf() function treats each delimiter as the end of a field. The nthargf() function intefprets two or more
adjacent delimiters as delimiting one or more NULL strings whose content can be requested pnd returned.

*  The ntharg() function treats each delimiter that follows a non-delimiter character as the @nd of a field. The
ntharg() function interprets two or more adjacent delimiters as a single delimiter.

nthline()
Return specifiedines from atext string.
Format
nthlin€(text, lines,separator)
Parametgrs
Patlameter Definition
text Text to be separated into lines by the nthline() functiexx. can be a text string enclosed in double
guotation marks, or one or more SMSL commands that produce text as output.
lines Integer list specifying the line numbers nthline() should look for in text. Lines are specified as followg:
x,y line x and line y x-y all lines from x to y inclusive -x all lines from 1 to x inclusive x- all lines frgm x
to EOF character inclusive
separator Optional character that should be placed between each field of nthline() output
Default if not specified: new-line character ()
Description

The nthling() function returns the lines of text separated by new-line characters. If you specify a separator, the nthling()
function will use separator to separate lines.

104 ITU-T Rec. X.753 (1997 E)


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/TIEC 10164-21 : 1998 (E)

NOTE 5 — The difference between the nthlinef() and nthline() functions is as follows:
. The nthlinef() function treats each new-line character as a line.

. The nthline() function treats only a non-empty line (that is, a line with a non-new-line character preceding a
new-line character) as a line.

Example
The following SMSL script prints the top five processes executing on a UNIX system.
# print the top five processes

printf(“%s”, nthline(system("ps -eaf"),"2-6");

nthlinef()
Return specified lines from a text string.
Format
nthlinef(text,lines,separator)
Parametprs
Pafameter Definition
text Text to be separated into lines by the nthlinef() functiexr.can.be”a text string enclosed in double quates,
or one or more SMSL commands that produce text as output:
lines Integer list specifying the line numbers nthlinef() should‘look for in text. Lines are specified as follows:

x,y line x and line yx-y all lines from x to y inclusivex“all lines from 1 to x inclusivex- all lines from x
to EOF character inclusive

separato Optional character that should be placed between each field of nthlinef() output
Default if not specified: new-line character ()

nthlinef(
Return specified lines from a text stting.
Format
nthlinef(text,lines,separator)
Parametgrs
Pafameter Definition
text Text'to’be separated into lines by the nthlinef() functiext.can be a text string enclosed in double quagtes,
or.gne or more SMSL commands that produce text as output.
lines List specifying the line numbers nthlinef() should look for in text. Lines are specified as follpws:
x,y line x and line y, x-y all lines from x to y inclusive, -x all lines from 1 to x inclusive, x- all lines frpm x
to EOF character inclusive Integer
separato Optional character that should be placed between each field of nthlinef() output
Default if not specified: new-line character ()
Description

The nthlinef() function returns the lines of text separated by new-line characters. If you specify a separator, the nthlinef()
function will use separator to separate lines.

NOTE 6 — The difference between the nthlinef() and nthline() functions is as follows:
. The nthlinef() function treats each new-line character as a line.

*  The nthline() function treats only a non-empty line (that is, a line with a non-new-line character preceding a
new-line character) as a line.

It is recommended that you use nthlinef() function to be consistent with other SMSL functions.
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Example
The following SMSL script prints the top five processes executing on a UNIX system.
# print the top five processes

printf(“%s”,nthlinef(system("ps -eaf"),"2-6"));

popen()
Open a SMSL channel to a process.
Format
popenfype,command,instance)
Parametprs
Parpmeter Definition
type Command processor that should interpret and execute command
Valid range: The built-in command types OS or SMSL, or avalid user-defined command type
command Syntax of the submitted command
instance The application instance against which command should execute
Default if not specified: The application instance that is the nearest'aneéstor of command.

Description

The popEen() function spawns a process to execute a commahd)of a defined type and returns a chanfiel number which car
then be pised to read the command'’s output or write messages to the command.

The popgn() function returns —1 on error.

pow()
Raise a number to a power.
Format
pow(base,exponent)
Parametprs
Parpmeter Definition
base Numeric value that isto multiplied by itself exponent number of times
exponent] Numeric value that indicates the number of times base should be multiplied by itself.
exponent must be positiveif base =0, and exponent must be an integer if base < 0.
Description

The pow() function returns the value of base raised to the power exponent, or base exponent.
The output range for the pow() function i® < pow() < co.
printf()
Print text formatted to the C-library printf() routine specification.
Format

printf(format)
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Parameter
Parameter Definition
format Text, variable names, and control characters that specify the content and format of output to the computer or

task output window.

format permits the following conversion characters:
%(d signed decimal (identical to %i)

%i signed decimal (identical to %d)

%u unsigned decimal

%o0 unsigned octal

%x unsigned hexadecimal using abcedf

%X unsigned decimal using ABCDEF

%c unsianed character
=)

%s character string

%e double precision form drddde+ddd where each d isadigit and r is the radix character

%E double precision form drdddE+ddd where each d is a digit and r is the radix character
%f decimal notation form dddrddd where each d is a digit and r is the radix character

%g print in the style of %e if the exponent after conversion is less than —4, glSe print in sty|e %f
%G print in the style of %E with the precision specifying the number of significant digits
%N Group digits into threes and separate with commas beginning at the right of the string
%% print a % character

format does not support the standard C-pointer conversion characters %p and %n.
format permits the following flags:

left-justify and pad on the right with spaces

+ display plus sign when value is grater than zero

0 pad with zeros if no other padding is specified

# alters the meaning of a conversion:

appends 0x or 0OX to the %x and %X conversions

always appends the radix character to the %e, %E, %f, %g,

and %G conversions

retains trailing zeros in the %g and'%G conversions

The# flag does not affect the %e} %d, %s, or %i conversions

Description

The pringf() function displays output-to.the computer or task output window using formatting similar to thg standard

C-printf() function.

A bad fofmat or one that is valig:for the C language but not for the printf() function resultsin a SMSL run-time|error that

setsthe M SL errno variable:

The printf() function return value is always the null string.

C conveltions not supported by the SMSL printf function

The prin

() function does not support the C convention of using the asterisk (*) as a field width or precision findicator.
The printf().function does not support the %p and %n conversion characters.

The length modifiersh, | (e//), and L are not valid and are ignored by the printf function.

The printf() function format conversions are passed directly to the C-library printf() routine on each platform. The output
for obscure formatting features may differ across platforms.

Conversion differences between the C printf routine and SMSL printf function

The format conversions have the same meaning between standard C and SMSL, but the concept of variable types differs

between the two.

SMSL supports only string types for its variables, and thus string arguments to the printf() function are converted in a
manner appropriate for the format conversion:

e Integral formats such as %d convert the string to signed integers.

¢ Non-integer numeric formats such as %f convert to floating point values.
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e %c printsthe ASCII equivalent of itsinteger argument or for non-numeric arguments the first character of
its argument. (Applying %c to “65” will print ‘A’ and to “AB” will print ‘A’.)

. %s causes no conversion.

* %% requires no argument.

The %N Format Conversion

The printf() function provides one non-standard C extension — the %N conversion. The %N conversion preprocesses a
numeric string so that commas separate each group of three digits beginning at the right side of the string.

For example, the %N conversion causes the following conversions:

The %N

12340 1,234 123487 12,345 123456] 123,456

can be applied to negative values. If no digits are found after the skipped characters, the printed argument is u

The %N|conversion only modifies the first sequence of digits. For example, the %N conversion’'cha
numberq like 1234.1234 to become 1,234.1234 without changing to the digit sequence to the right of

As part [of the %N conversion, the printf() function performs a %s conversion using\ythe field wig

..... f digits so that %N

nchanged.

nges floating point
he decimal point.

ith and precision

specifiers supplied in format. The printf() function prints the string resulting. from the combined %N and

%s conversions. Because of the embedded %s conversion, field width and precisien under %N convg
effect agwith %s.
NOTH 7 — Currently, no localization is supported by %N, and so the formatting{achieved by %N does not

localek.

proc_exipts()

Verify that a process exists.

Format
proc_exists(pid)
Parametgr
Pdrameter Definition
pid Process identifier number-of the process whose existence is being verified

Description

The proc| exists() function returns TRYE if the process with process identifier pid exists, FALSE if it does not.

process(
Return alist‘of processes from the Agent process cache.
Format
process(regular _expression)
Parametpr
Parameter Definition

regular_expression

Character sequence that defines the pattern the process() function searches for in the Agent prog
regular_expression conforms to the regular expressions defined in the UNIX ed(1) command desd
and the UNIX regexp(5) description. Following is a brief summary of several regular exp
characters:

N beginning of line

\< beginning of a word

$ endofline

\> end of a word . match any single character

* match zero or more repetitions of the preceding
[ match any of the characters contained within

["] match any characters except those contained within
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Description

The process() function returns the list of processes in the Agent's process cache that match the regular expression
regular_expression. Each entry in the list is a string formatted as follows:

pid ppid user status size cputiewnmand name command _line

NOTE 8 — Some platforms do not support all the return values. For a specific platform, the process() function generally returns the
same information as the ps command. The process() function returns the NULL string if no processes match regular_expression.

Example
Thefollowing SMSL commands list all ORACLE database process daemons.
# find ORACLE database daemons

ora_procs = process(“ora_");

printf (“%d”, ora_procs);
Parametpr
Pajameter Definition
pid Process identifier number
ppid Parent process identifier number
user User name to which the process belongs
status Process status within the system. Valid range:
0 Non-existent
S Sleeping
W Waiting
R Running
I Intermediate
Z Terminated
T Stopped
X Growing
size Process core image size (in blocks)
cputime Integer number of CPU seconds.consumed by the process
command_name First word of the command4ine that started the process
command_line Complete command linesthat started the process. Note that the command line may have been| modified
during process execution.
random()
Return a random number.
Format
randomiaximum)
Parametpr
Patameter Definition
maximum Valid range: maximum > 0
Default if not specified: maximum =232 — 1 (from the underlying C function)
Description

The random() function is equivalent to the standard C-library random() function.

If maximum is zero or negative, the random() function will return a run-time error message. Optional upper bound for
the values returned by random:

0 < randonf) £ maximum 4
read()

Read from a SMSL file or process channel.
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Format
read(channel,size)
Parameters
Parameter Definition
channel The process I/0 channel number from which the read() function isto read data
size Integer value controlling the amount of data that the read() function will read from channel. Valid Range:

size > 0 instructs the read() function to read at |east size bytes and return

Default if not specified: size 0

size = 0 instructs the read() function to return as soon as it has read something from the channel
size = -1 instructs the read() function to read all data available from the channel and return

Description

The read() function returns the data it reads from channel. The read() function returns the value'EOF (th

NULL stfing) on an end-of-file or error condition.

Channelqare created by calling the fopen() or popen() function.

NOTH9 — The read function can block for a process channel created using the popen()\function but not for

using [the fopen() function.

To enforfe serialization for shared channels, no two reader processes (that is,.%€ad() or readin() function
blocked @n the same channel. The second reader process that attempts to blockconthe shared channel will fail,

the NULL string and setting the SMSL variable errnoto E_SMSL_BUSY_CHANNEL.

Another possible shared channel failure can be caused by a close() function being executed against a channel
has a blogked reader process. The close() function will cause the reader process to return the NULL string and

to E_SM$L_UNBLOCKED_BY_ CLOSE.

Example

at is, the

h file channel created

5) can be
returning

that also
set errno

The follojving SMSL example opens a channel to the UNIX operating system, executes a UNIX |s command, then reads

and print$ the directory entries returned by the Is command.
chan = popen ("OS", "Is");
while ((data = read (chan)) ! = EOF)

{
printf(“%s”, data);
}
close €han);
readln()
Read a line of data from a SMSL file or process channel.
Format
readln¢hannel)
Parameter
Parameter Definition
channel The process I/0O channel number from which the readin function is to read data
Description

The readIn() function reads the next line of data from channel and returns it. The readIn() function returns the value

EOF (NULL) on end-of-file or error.

Channels are created by calling the fopen() or popen() function. Note The readin() function can block for a pipe channel

created using the popen() function but not for a file channel created using the fopen() function.
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To enforce serialization for shared channels, no two reader processes (that is, read() or readin() functions) can be
blocked on the same channel. The second reader process that attempts to block on the shared channel will fail, returning
the NULL string and setting the SMSL variable errnoto E_SMSL_BUSY_CHANNEL.

Another possible shared channel failure can be caused by a close() function being executed against a channel that also
has a blocked reader process. The close() function will cause the reader process to return the NULL string and set errno
toE_SMSL_UNBLOCKED BY_CLOSE.

Limitation

The readin() function has a line limitation of 4K when executed against files opened with the fopen() function. The
readin() function may truncate lines longer than 4K. This limitation does not apply to channels opened using the popen()

function.
rindex()
Return the last occurrence of one text string within another.
Format
rindex(text, string)
Parametpr
Pajameter Definition
text Text to be examined for occurrences of string. zext can be atext string-enclosed in double quotatipn marks,
or one or more SMSL commands that produce text as output.
string One or more characters whose last occurrence is being identified'within text
Description
The rindgx() function returns the position of the last occurrence 6fv&tring in text or 0 if string does not occlir in text.
Positionglin string are numbered starting from one.
set()
Assign avalueto avariable.
Format
set(variable,value)
Parametgrs
Pajameter Definition
variable The name of avariablein the Agent object hierarchy to which value is assigned
value The numeric or string value that is assigned to variable
Description
The set() [function sets the value of variable to be value. If variable is a relative name and does not exist in the gontext of
the SMSL\script, the set() function successively searches each ancestor's context until variable ig found or until the

search fails in the context of the computer.

The set() function returns value if the assignment is successful, the NULL string if it is not.

Example

The follo

share()

Format

wing SMSL statement sets the value of RDB database Dev parameter MyParam to 10.

set("/RDB/Dev/MyParam/value",10);

Convert a local channel into a shared global channel.

share¢hannel,name)
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Parameters
Parameter Definition
channel Process /O channel number that was returned when the channel was opened using the fopen() or popen()
function
name Character string used to identify the shared channel in the table of global channels

functions.

It is recommended that you specify a non-numeric name to avoid conflicts with numbers used internally
for local channels. Using a number for name does not actually cause the share() function to fail but will
raise a SMSL run-time warning. The share() function will dutifully place the specified numeric namein the
globa table, leading to potential conflicts with local channels in close(), read(), write(), and readin()

Description

The sharg() function is the main function for using shared channels. The share() function propagates an\exis
channel ipto the table of global channels as name. Channels opened by either the popen() or fopen() functig

shared.

If the shaye() function is successful, it returns 0. The local channel is no longer available in theprocess that ope
does not fequire a close() function. In fact, the close() function will return an error since it willknot find the loca

The shafte() function will fail, returning —1 and setting the SMSL errno variable if:

« the local channel does not exist;
e the global channel name already exists in the global channeltable.

Upon failure, the local channel is unchanged and still available. No.global channel is added.

A global channel is referred to by name when passed to the.read(), readin(), write(), and close
functiong will first search the local channel table containing only channel numbers and then the globa

ting local
hs can be

ned it and
channel.

) functions. These
channel table.

sin()
Return the sine of the argument.
Format
sin(radians)
Parametpr
Pafameter Definition
radians Arc lengthein radians whose sine is to be determined
Valid fange: — < radians < oo

Description

The sin(}) function returns the sine of radians. The output range for the sin() functios &n) < 1.

sinh()
Return the hyperbolic sine of the argument.

Format
sinh(@rgument)

Parameter

Parameter Definition
argument Numeric value whose hyperbolic sineis to be determined
Valid range: —oo < argument < oo
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The sinh() function returns the hyperbolic sine of argument. The hyperbolic sine is defined by the expression:

sinh(x) = (€% — e%)/2

where e is the base for the natural logarithms (e = 2.71828 . . .). The output range for the sinh() function is —co < sinh()

< 0,

sleep()
Suspend process execution for a number of seconds.

Format
seep(seconds)

Parametpr

Pafameter Definition
seconds Integer specifying the number of seconds the process should be suspended. Valid range

seconds> 0 is the number of seconds the process will sleep
secondx 0 the timer expires immediately

Description

The slegp() function suspends a SMSL process for the specified number™of seconds. While suspended, t

process cpnsumes no CPU resources and is not interpreted until awakened-by the expiration of the seconds timeyr.

NOTH 10 — The sleep() function only suspends the process that callsit. All other SMSL processes continue n

he SMSL

brmal execution.

The sleeqj() function returns arun-time warning if seconds is nen-numeric, in which case the timer defaults to zero.
sort()
Sort alist of numeric or alphabetic values:
Format
sort(list,mode,position)
Parametprs
Pafameter Definition
list SMSL,list whose elements are to be sorted
mode ©ptional character string specifying the sort order. Character string must be enclosed ip double quotation
marks. Valid Range:
"n" ascending numeric order;
"nr" descending numeric order;
" ascending alphabetic order;
“r'descendingatphabeticorder
Default if not specified: ““ (ascending alphabetic)
position Optional integer that specifies the character position within each element of list where sorting is to begin
The first character of each list element is character 1.
If the length of every element within list is less than position, the effect is the same as if all the elements of
list were NULL elements.
position does not truncate elements; it only ignores the first (position —1) characters for purposes of
comparison.
Default if not specified: 1
Description

The sort() function returns a sorted version of list that is ordered according to mode.

ITU-T Rec. X.753 (1997 E)

113


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/IEC 10164-21 : 1998 (E)

The sort() function does not merge duplicate entriesin list: the returned list has the same number of members aslist. The
order in which duplicates are returned is not defined because it is not defined for the C-library gsort() function. This fact
isrelevant for the following cases:

e numeric sorting of strings with identical numeric prefix values but different non-numeric suffixes;

e any sorting mode in which position is larger than more than one element within list (the sort() function
regards all such elements as duplicate NULL elements).

If lististhe NULL list, the sort function returns the NULL list. For a non-empty list, the sort() function always returns a
well-defined list with the last line properly terminated by a new-line character.

NOTE 11 — List need not be terminated by a new-line character. Numeric sorting is based on floating point values; non-numeric
list entries are converted according to the system’s standard C-library function atof().

sprintf()
Return the specified format as a character string to a destination.
Format
sprintf(formar)

Parametgr

Parameter Definition

format Text, variable names, and control characters that specify the content and format of the character string
output to the computer or task output window

Format permits the following conversion characters:

%d signed decimal (identical to %oi)

%i signed decimal (identical to %d)

%u unsigned decimal %o unsigned octal

%x unsigned hexadecimal using abcedf

%X unsigned decimal using ABGDEF

%c unsigned character %s character string

%e double-precision form drddseédd where each d is a digit and r is the radix character
%E double-precision ferm drdddBdd where each d is a digit and r is the radix character
%f decimal notation form dddrddd where each d is a digit and r is the radix character
%g print in the style’ of %e if the exponent after conversion is less than —4, else print in style %f
%G print in the_style of %E with the precision specifying the number of significant digits
%N groupdigits into threes and separate with commas beginning at the right of the stringd
%% print\a % character

format does not support the standard C-pointer conversion characters %p and %n.

format permits the following flags:
— left-justify and pad on the right with spaces
+ display plus sign when value is greater than zero
0 pad with zeros if no other padding is specified
# alters the meaning of a conversion:
appends 0x or 0X to the %x and %X conversions
always appends the radix character to the %e, %E, %f, %g, and %G conversions
retains trailing zeros in the %g and %G conversions
The# flag does not affect the %c, %d, %s, or %i conversions.

Description

The sprintf() function isidentical to the printf() function except that it returns the created string rather than outputting it.
If thereisan error in format, sprintf setsthe SMSL errno variable and returnsthe NULL string.

The formats, conversions, and values of errno for the various errors are identical to those described for the printf()
function.
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C programmers should be careful to use the SMSL style:
destination=sprintf(formar)
rather than the C style:
sprintf(destination, formar)
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The latter style will often cause a compilation warning about a null-effect statement.

C conventions not supported by the SMSL sprintf function

The sprintf() function does not support the C convention of using the asterisk (*) as afield width or precision indicator.

The sprintf() function does not support the %p and %n conversion characters.

The length modifiersh, | (e/l), and L are not valid and are ignored by the sprintf() function.

The spri OTCHOTT format Convarsions are passet ditectty to

he two.

SMSL sypports only string types for its variables, and thus string arguments to the sprintf() function are conv

manner appropriate for the format conversion:

e  9%s causes no conversion.
* %% requires no argument.
sqrt()
Return the square root of the argument.
Format
sqrt@rgument)

Parametgr

* Integral formats such as %d convert the string to signed integers.

on differences between the C-sprintf routine and SMSL sprintf function

At conversions have the same meaning between standard C and SMSL, but the concept of variable tyy

¢ Non-integer numeric formats such as %f convert to floating point.val ues.

e %c prints the ASCII equivalent of its integer argument, or for non-numeric arguments, the first
of its argument. (Applying %c to “65” will print ‘A’ and'to “AB” will print ‘A’.)

es differs

lerted in a

character

Pafameter

Definition

Valid range: —o0 < argument < oo

argumen Nurnenic value whose mathematical square root is returned

Description

The sqrt ) function returns the sgquare root of the pncifi\/n infngpr orrealvalue nrgllmnnf

srandom()

Initialize the random number generator with a seed value.

Format
srandomgeed)

Parameter

Parameter

Definition

seed Numeric value used as a starting point for pseudorandom number generation by the random() function
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Description

The srandom() function sets the random number seed for the random() function. seed is passed directly to the UNIX C
srandom() function.

The SMSL srandom() function always returns the NULL string.

subset()

Format

Verify that one SMSL list is asubset of another.

subset(set,subset)

Parameters

Pal

ameter Definition

set

SMSL list, that isthe set in the set-subset verification

subset

SMSL list, that is the subset in the set-subset verification

Descript

The subsf
subset is
function

The subs;

Example

The subs
“is_mem

if (subse

{

}

It is not
example

substr()

Format

on

bt() function returns a Boolean value of 0 or 1 indicating whether subset is.a’proper or improper subseg
the NULL set, the subset() function returns 1 (TRUE). If set is the NULL set and subset is not, th
eturns 0 (FALSE).

bt() function ignores duplicates and returns 1 only if all elements-of subset are also present in set.

et() function can be used to determine whether a.particular element is present in a set and thus
ber” functionality such as the following:

t(my_set,"blue™))

# SMSL set "my_set" contains element "blue”

necessary to place a new line at the end of the “blue” string because it is inserted by the su
statements are treated as a subset() function acting on a set with one element.

Returmaispecified portion of a string of characters.

substrfext,start,length)

b of set. If
b subset()

provides

bset() function. The

Paramet

er's

Parameter Definition

text

Text from which a substring of characters is to be returned. fext can be a text string enclosed
quotation marks, or one or more SMSL commands that produce text as output.

in double

start

is character position 1.

The character position within text that isto be the first character of the substring. The first character in text

length

The total number of characters from text to be returned in the substring

Description

The substr() function returns the substring of text of length characters that starts at pasition

116

ITU-T Rec. X.753 (1997 E)


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/TIEC 10164-21 : 1998 (E)

system()
Submit a command to the computer operating system.
Format
system(command, instance)
Parameters
Parameter Definition
command Syntax of the submitted operating system command. command can contain output redirection, pipes, wild
cards, and so on.
instance Optrena-appHeatror-HistanceagahsHwhich-commanda-Shedltd-execdte
Default if not specified: The application instance that is the nearest ancestor of command

Description

The system() function returns any output produced by submitting command to the system-dependent fommand

executior) subsystem.

tail()

Format

Parametgrs

Return the last lines from atext block.

tail (text, lines)

Patameter

Definition

text

Text whose last lines are to be returned by tail(). zext can be a text string enclosed in double |quotation
marks, or one or more SM SL. eorimands that produce text as output.

lines

Number of lines of text.to be returned, starting from the last line of text

Description

The tail ()| function returns thetast lines number of lines of text.

tan()
Returdhe tangent of the argument.
Format
tan(radians)
Parameter
Parameter Definition
radians Arc length in radians whose tangent is to be determined
Valid range: —o < radians < o
Description

The tan() function returns the tangent of radians. The output range for the tan() function is —o < tan() < . The tan()
function is undefined when radians = p(2n+1)/2 where n is an integer.
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tanh()

Return the hyperbolic tangent of the argument.
Format

tanh(argument)
Parameter

Parameter Definition
argument Numeric value whose hyperbolic tangent is to be determined
Valid range: —o < argument < oo
Description
The tanh() function returns the hyperbolic tangent of argument. The hyperbolic tangent is defined by the expression:
tanh(x) = (e x —e —x )/(e ¥ e —x)

where elis the base for the natural logarithms 2671828 . . .). The output range for the tanh() functior] is tanh()
<1
time()

Return the number of seconds since 00:00:00 GMT January 1, 1970.
Format

time()
Description
The timg() function returns the current time as.the®’ number of seconds that have elapsed since 00:00:00 GMT,
Jan 01, 1970.
tmpnam()

Return a unique name for temporary file creation.
Format

tmpnam()
Description
The tmppham() functian\returns a name that is guaranteed to be unique and can be used to pass to the fopen function fot
creating temporary<iles.
The semanticssoef the tmpnam() function are similar to that of the C tmpnam() routine — notably, a rgstricted humber of
unique nMames_are returned by the tmpnam() routine as defined by the C-constant TMP_MAX. All SMSL processes on a
given Agent/Share the same set of names, and there can be a danger of mixing names. If the siz¢ of TMP_MAX is a
concern, add a suffix to the returned file name.
Example

The following example shows how to use the tmpnam() function to generate a temporary file name. The SMSL function

adds a s

uffix to the returned name to further guarantee its uniqueness.

name=tmpnam() . ".dave"; fg fopen(name, "w");

tolower()

Convert text to all lowercase characters.
Format

tolower(exr)
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Parameter
Parameter Definition
text Text that isto be returned as lowercase | etters. fext can be atext string enclosed in double quotation marks,
or one or more SMSL commands that produce text as output.
Description

The tolower() function returns a copy of text with all uppercase letters converted to lowercase letters.

toupper()
Convert-text-to-aH-uppercase-charasters:
Format
toupper(zext)
Parametpr
Pafameter Definition

text

Text that isto be returned as uppercase |etters. fext can be atext string-enclosed in double quotatipn marks,
or one or more SMSL commands that produce text as output.

Description

The toupper() function returns a copy of text with all lowercase |etters)converted to uppercase letters.

trim()

Format

Parametgrs

Remove unwanted characters from text.

trim(zext,unwanted)

Pafameter

Definition

text

Text to beveturned without specified characters. fext can be a text string enclosed in double |quotation
marks,or.ene or more SMSL commands that produce text as output.

unwanted

One.ormore characters that are to be removed from the copy of text output by the trim function.

Description

The trim()) fanction returns a copy of text with all occurrences of the characters in unwanted removed.

union()
Return alist that is the union of individual lists.
Format
union(list1,list2,list3,list4 . . . listn)
Parameters
Parameter Definition
listn SMSL list containing elements that shall be united and returned in a single well-defined list. Only the first

two input lists, listl and list2, are required; all others are optional.
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Description

The union() function returns a SMSL list that contains the elements from all listh merged together. Unlike the
difference() and intersection() functions, the list returned by the union function is a well-defined set without any
duplicates. The union() function adds a new line to the end of every non-empty list that is missing one. If the return
value is not the NULL list, the returned set is always terminated by a new line so that all set elements end with a new-
line character.

unique()
Remove the duplicate elements from alist.
Format
unigue(lisd)
Parametpr
Pdrameter Definition
list SMSL list containing elements that shall be returned in a single well-deéneg:¢) list

Description

The unigue() function returns a well-defined SMSL list with al duplicatesTemoved. All elements that remgin in the
return v:’ll:le appear in the same order as they did in list. If list is the NULL.list, the unique() function returns the NULL
list; othenwise the unique() function returns alist that is terminated by/a new-line character so that all list eleméntsin the
list end with a new-line character.

unlock()
Release a SMSL process lock.
Format
unlock(lockname)
Parametpr
Pdrameter Definition
locknamd Nanie of the lock that should be released

Description

The unlog
unlock() . e
this process, then the unlock() functlon reportsarun- t| me error, setsthe SMSL errno varlable and returns 0.

NOTE 12 — All locks held by a process are automatically released when the process exits in a manner similar to executing the
unlock function. It is recommended that you release locks explicitly using the unlock() function rather than implicittheusing t
process exit. If this process is the only one holding the lock and processes are queued for it, the first waiting prakeseis aw
and granted use of the lock. If the first process is a shared request, then any other processes that are queued fok arghared lo
also granted shared access to the lock (except for processes that are behind a writer request on the queue for this lock).

write()

Writeto a SMSL process or file channel.
Format

write(chan,text)
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Parameters
Parameter Definition
chan Process I/O channel number to whieky is written
text Text to be written to channehan. text can be a text string enclosed in double quotation marks, or gne or
more SMSL commands that produce text as output.
Description

The write() function writes text to channel chan. The write() function returns the number of characters written or —1 on
error.

If text cgnnot be written immediately, the write() function call blocks until it can either write the whgle of text or the
channel terminates.

NOTH 13 — The write() function can block for a process channel created using the popen() function but ngt for a file channel
creatdqd using the fopen() function.

To enforge serialization for shared channels, no two reader processes (that is, the read() or readin() functiorls) can be
blocked ¢n the same channel. The second reader process that attempts to block on the sharegd ¢hannel will fail |returning
the NULL string and setting the SMSL variable errnoto E_ SMSL_BUSY_CHANNEL.

Another possible shared channel failure can be caused by a close() function being executed against a channel that also
has a blogked reader process. The close() function will cause the reader process to.return the NULL string and set errno
toE_ SMEL _UNBLOCKED_BY_CLOSE.
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Annex H

MOCS proforma
(Thisannex forms an integral part of this Recommendation | International Standard)

This annex contains MOCS proforma for the subset of object classes defined in [X721] that is used for SDH
management.

The following common notations, defined in Recommendation X.724 are used for the status columns:

Note thdt “c”, “m”, “0” and “x” are prefixed by a “c:” when nested under a conditionalyor optional it

table.

Note that “0” may be suffixed by “n” (where “n” is a unique number) for mutually exclusive or selectab)
a set of status values.

In the st@tus column, the static requirements are stated as follows:

The folld
are used

The folla

m  Mandatory
o—Optionat

¢ Conditional
x  Prohibited

m

cn

X

wing common notations, defined in ITU-T Rec. X.724 | ISO/IEC 10165-6 and Rec. X.296
for the support answer columns:

Y
N

wing abbreviations are used:

smi2AttributelD { joint-iso-itu-t ms(9) smi(3) part2(2) attribute(7) }
smi2ZMObjectClass { joint-iso-itu-t ms(9) smi(3) part2(2) managedObjectClass(3) }
smi2Notification { joint-iso-itu-t ms(9) smi(3) part2(2) notification(10) }

Not applicable or out of scope

For characteristics contained in mandatory packages or in conditional packages if the C
always true.

For characteristics of conditional packages withiGDMO conditions that indicate static o
an instance supports it”.

For all other conditions, where “n” is a unique integer and “cn” is a reference to a
expression as defined in ITU-T Rec. X291 | ISO/IEC 9646-2 and ITU-T Rec. X.296 |
Each condition denoted by “cn” is relative to the containing table.

For characteristics explicitly prohibited by the definition.
For characteristics that are not'mentioned by the definition.

Implemented
Not implementéd
No answer(required

em of the same

e options among

5DMO condition is
ptionality, e.g. “if

conditional status
SO/IEC 9646-7.

ISO/IEC 9646-7

H.1 Statement of conformance to the basicSpawnerClass object class
Table H.1 —- MOCS — Managed object class support
) L Support of all Isthe actual class the same asthe
Index lMartwagecliact)bj% o Value OffObjelCt identifier mandatory managed object class to which
classtemplate orclass features conformanceis claimed? (Y/N)
1 basicSpawnerClass | {joint-iso-itu-t ms(9) function(2)
part21(21)
managedObjectClass(3) xx1(1)}
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If the answer to the actual class question in the managed object class support Table H.1 is no, the supplier of the
implementation shall fill in the actual class support in Table H.2.

Table H.2 — MOCS - Actual class support

Actua managed object class Value of object identifier for - . .
Index template label actual class Additional information
1
2

H.1.1 Packages

The supplier of the implementation shall state whether or not the conditional packages specified by this|class are
supportgd by an instance of this class, in the “Support” and “Additional information” columns in Fable [H.3.

Table H.3 — MOCS - Package support

Index Package template |abel Vaue ?I)rogjagtl:(gigdeentifier gﬁgi;ﬁgg Status | ‘Suipport iﬁ‘f%?i igt?gln
1 a|omorphicPackage {'smi2Package 17} cl

2 packagesPackage {'smi2Package 16} m

cl: if nqQt (H-1/1b) then m else —

H.1.2 Attributes

The supplier of the implementation shall state whether ot\not the attributes specified by all packages instantiated in a
manage(l object of this class are supported, in the “Stpport” and “Additional information” columns in Table H.4. The
supplier pf the implementation shall indicate support-for each of the operations for each attribute supported.

Table H.4 =MOCS - Attribute support

Set by create Get Replace

Index terﬁglrziatt)gtl?abel Valuefc())fr%tt)greigmgentifie gﬁgs\f;?ffgi Status | Support Statug Suppert Stajus  Support

1 |allpmorphs {smi2AttributelD 50} X cl X

2 | ngmeBinding {smi2AttributelD 63} - m X

3 |olbjectClass {smi2AttributelD 65} - m X

4 | pdckages {smi2AttributelD 66} - m X

Table H.4 (concluded)
Add Remove Set to default

Index| Status| Suppoft Status Support Status Support Additional information

1 X X X

2 X X X

3 X X X

4 X X X
c1: if not (H-1/1b) then m else —
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H.1.3  Attribute groups

There are no attribute groups defined for the managed object class.
H.1.4  Actions

There are no actions defined for this object class.

H.1.5  Notifications

There are no notifications defined for this object class.

H.1.6 Parameters

There are no parameters defined for this object class.

H.2 Statement of conformance to the commandSequencer object class

Table H.5S — MOCS — Managed object class support

Managed object I e Support of al Is the agtual’ class the same g the
Index classtemplate Value Offgfjftas'sdent'f' e mandatory managed object classto which
label features conformanceis claimed? (Y}/N)

1 commandSequencer | {joint-iso-itu-t ms(9) function(2)
part21(21)
managedObjectClass(3) xx2(2)}

If the anpwer to the actual class question in the managed object-elass support Table H.5 is no, the suppl|er of the
implementation shall fill in the actual class support in Table H.6.

Table H.6 — MOCS —"Actual class support

Actua managed object class Value of object identifier - . .
Index template label foractual class Additional information
1
2

H.2.1 |Packages

The supplier of the implementation shall state whether or not the conditional packages specified by this|class are
supportgd by an instance of this class, in the “Support” and “Additional information” columns in Table [H.7.

Table H.7 — MOCS - Package support

Vaue of object identifier Constraints Additional
Index Péackage template |abel for oéckaa e and values Status | Support infortation
1 | alomorphicPackage {'smi2Package 17} cl
2 | packagesPackage {'smi2Package 16} c2

cl: if not (H-5/1b) then m else —
c2: if H-7/1 then m else —

H.2.2 Attributes

The supplier of the implementation shall state whether or not the attributes specified by all packages instantiated in a
managed object of this class are supported, in the “Support” and “Additional information” columns in Table H.8. The
supplier of the implementation shall indicate support for each of the operations for each attribute supported.
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Table H.8 — MOCS — Attribute support

Set by create Get Replace
Index ter'rl;\pgltgttéulgebel Value ?grogt?glij?;n tifier gﬁg%;la'urg Status | Support | Status | Support | Status | Support
1 |administrativeState {'smi2Attributel D 31} m m m
2 | alomorphs {'smi2Attributel D 50} X cl X
3 | commandSequencerld| {joint-iso-itu-t ms(9) - m X
function(2) part21(21)
attribute(7) xx2(2)}
4 | ngmeBinding {smi2AttributelD 63} - m X
5 | ohjectClass {smi2AttributelD 65} - m X
6 | ogerationalState {smi2AttributelD 35} - m X
7 | pdckages {smi2AttributelD 66} - c2 X
Table H.8 (concluded)
Add Remove Set to default
Index| $tatus| Suppoft Status Support Status Support Additional information
1 X X X
2 X X X
3 X X X
4 X X X
5 X X X
6 X X X
7 X X X
cl: if ndt (H-5/1b) then m else
c2: if H{7/2 then m else—
H.2.3 |Attribute groups

There are no attribute groups defined for the managed object class.
H.2.4  Actions

There are no actions defined for this object class.

H.2.S Notifications

The supplier of the implementation shall state whether or not the notifications specified by all packages instantiated in a
managed object of this class are supported, in the “Support” and “Additional information” columns in Table H.9. The
supplier of the implementation shall indicate support in terms of the confirmed and non-confirmed modes.
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Table H.9 — MOCS - Notification support

Support
x| Neimesoniupe | Velueconjon dentertor | Qomaras | saus | contimen| ooy | o

1 objectCreation {'smi2Nctification 6} m

2 objectDeletion {smi2Nctification 7} m

3 stateChange {'smi2Notification 14} m

Table H.9 (continued)
Index| Supindex | Notification field name label Valugfogtt?ibéﬁt:é |t()j/%r:|f|er Constrainis Status | Stpport Additional
associated with field and values information

1 |11 additionalInformation {'smi2Attributel D 6} o]
111 identifier - cm
1.1.2 significance - c:m
113 information - cm
1.2 additionalText {smi2AttributelD 7} o]

1. attributeList {smi2AttributelD 9} o]
1.3.1 attributeld - c:m
1.31.1 globalForm - c:0.]]
1.3.1.2 localForm - c:0.1]
1.3.2 attributeValue = c:m
1.4 correlatedNoatifications {smi2AttributelD 12} o]
14.1 correlatedNoatifications - cm
1.4.2 sourceObjectinst - c:0
1421 distinguishedName - c:0.p
14211 AttributeType - c:m
14.2.1.2 AttributeValue - c:m
1.4.2.2 nonSpecificForm - C:0.4
1.4.2.3 localDistinguishedName - c:0.p
14231 AttributeType - c:m
1.4.2.3.2 Attribute\alue - c:m
1.4 notificationldentifier {smi2AttributelD 16} o]

1.4 sourcelndicator {smi2AttributelD 26} o]

2 121 additionallnformation {smi2AttributelD 6} o]
211 idettifier - cm
2.1.2 significance - c:m
213 information - cm
2.2 additionalText {smi2AttributelD 7} o]

2. atrnibuterist {SMiZATirNbutelD 9 0
23.1 attributeld - c:m
2311 globalForm - c:0.3
23.1.2 localForm - c:0.3
2.3.2 attributeValue - c:m
2.4 correlatedNoatifications {smi2AttributelD 12} o]
241 correlatedNoatifications - cm
2.4.2 sourceObjectinst - c:0
2421 distinguishedName - c.o.#
24211 AttributeType - c:m
24212 AttributeValue - c:m
2422 nonSpecificForm - c.0.4
2423 localDistinguishedName - co.4
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Index| Subindex | Notification field name label Valugfoa]:tt?ibtj)ﬁf(te k():igétlfler Constrants Status | Support Additional
associated with field and values information
24231 AttributeType - c:m
24232 AttributeValue - cm
25 notificationldentifier {smi2AttributelD 16} o]
2.6 sourcelndicator {smi2AttributelD 26} o]
3 |31 additionallnformation {smi2AttributelD 6} o]

3.11 identifier - cm
3.1.2 significance — c:m
3.1.3 information - cm
3.2 additionalText {smi2AttributelD 7} o]
3. attributeldentifierList {smi2AttributelD 8} o]
331 globalForm - c:0.5
3.3.2 localForm - c:0:5
34 correlatedNotifications {smi2AttributelD 12} (0]
3.4.1 correlatedNotifications - cm
3.4.2 sourceObjectinst - (eX{0]
34.21 distinguishedName - c:0.p
34211 AttributeType - c:m
3.4.2.1.2 AttributeValue - cm
3.4.2.2 nonSpecificForm - c:0.6
3.4.23 localDistinguishedName - c:0.6
3.4.231 AttributeType - c:m
3.4.2.3.2 AttributeValue < cm
34 notificationldentifier {smi2AttributelD 16} o]
3.4 sourcelndicator {smi2AttributelD 26} o]
3.7 stateChangeDefinition {smi2AttributelD 28} m
371 attributelD - m
3.7.11 globalForm - C:0.7|
3.7.1.2 localForm - c:0.7
3.7.2 oldAttributeValue - 0
3.7.3 newAttributeValue - m

H.2.6 |Parameters

There arg no parametersdefined for this object class.

H.3 Staterment of conformance to the generalStringScript object class

Table H.10 - MOCS — Managed object class support

Index

Managed object class
template label

Value of object identifier
for class

Support of all
mandatory
features

Is the actual class the same as the
managed object class to which
conformance is claimed? (Y/N)

1 generalStringScript

{joint-iso-itu-t ms(9) function(2)
part21(21) managedObjectClass(3)
xx3(3)}

If the answer to the actual class question in the managed object class support Table H.10 is no, the supplier of the
implementation shall fill in the actual class support in Table H.11.

ITU-T Rec. X.753 (1997 E) 127


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/IEC

10164-21 : 1998 (E)

Table H.11 - MOCS — Actual class support

Actua managed object class Value of object identifier - . .
Index template label for actual class Additional information
1
2
H.3.1 Packages

The supplier of the implementation shall state whether or not the conditional packages specified by this class are

supportdd by an instance of this class, in the “Support” and “Additional information” columns in Table|H.12.
Table H.12 - MOCS - Package support
Value of object identifier for | Constraints and Additional
Index Package template | abel package values Status | Support inforhation
1 | alomorphicPackage {'smi2Package 17} cl
2 | packagesPackage {'smi2Package 16} m
cl: if ndt (H-10/1b) then m else —
H.3.2 |Attributes
The supplier of the implementation shall state whether or_not the attributes specified by all packages instantiated in a
manage(l object of this class are supported, in the “Support” and “Additional information” columns in Table H.13. The
supplier pf the implementation shall indicate support for each of the operations for each attribute supported.
Table H.13 =~MOCS — Attribute support
Set by create Get Replace
Attribute Value of objectidentifief Constraints X tI
Index template label for attribute and values Status [ Suppont Status Suppprt Stajus Support
1 | agministrativeState {smi2AttributelD 31} m m m
2 | allomorphs {smi2AttributelD 50} X cl X
3 | edecutionResultTyp¢ {joint-iso-itu-t ms(9) - m X
function(2) part21(21)
attribute(7) xx3(3)}
4 | ngmeBinding {smi2AttributelD 63} - m X
5 | objeetSlass {smizAttributetB-65} 22!
6 | packages {smi2AttributelD 66} - m X
7 | scriptContent {joint-iso-itu-t ms(9) m m m
function(2) part21(21)
attribute(7) xx4(4)}
8 | scriptld {joint-iso-itu-t ms(9) - m X
function(2) part21(21)
attribute(7) xx5(5)}
9 | scripttanguageNamg  {joint-iso-itu-t ms(9 m m m
function(2) part21(21)
attribute(7) xx7(7)}
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Add Remove Set to default
Index| Status | Support | Status | Support| Status | Support Additional information
1 X X X
2 X X X
3 X X X
4 X X X
5
6 X X X
7 X X X
8 X X X
9 X X X
cl: if ndt (H-10/1b) then m else —
H.3.4 |Attribute groups
There arg no attribute groups defined for the managed object class.
H.3.5 |Actions
There ard no actions defined for this object class.
H.3.6 |Notifications
There ard no notifications defined for this object class:
H.3.7 |Parameters
There arq no parameters defined for this object class.
H.4 Statement of conformance to the launchPad object class
Table H.14 - MOCS — Managed object class support
| Mamasod i | vaecfobecgemiter | UL | SR S
eatures conformance is claimed?|(Y/N)
1 launchPad {joint-iso-itu-t ms(9) function(2)
part21(21) managedObjectClass(3)
XxB(6)}

If the answer to the actual class question in the managed object class support Table H.14 is no, the supplier of the
implementation shall fill in the actual class support in Table H.15.

Table H.15 — MOCS — Actual class support

Actual managed object class Value of object identifier . . .
Index template label for actual class Additional information
1
2
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H.4.1 Packages

The supplier of the implementation shall state whether or not the conditional packages specified by this class are
supported by an instance of this class, in the “Support” and “Additional information” columns in Table H.16.

Table H.16 — MOCS — Package support

Index Package template |abel Vaue ?gfggggﬁﬁ e gﬁg%;ﬁg: Status | Support iﬁf%?mgt?gln
1 | alomorphicPackage {'smi2Package 17} cl
2 | packagesPackage {'smi2Package 16} m
cl: if ngt (H-14/1b) then m else —

H.4.2 Attributes

The supplier of the implementation shall state whether or not the attributes specified by all packages instantiated in a
manage(l object of this class are supported, in the “Support” and “Additional information” columns in Table H.17. The
supplier pf the implementation shall indicate support for each of the operations-for each attribute supported.

Table H.17 — MOCS — Attribute support

Sét by create Get Replace
Attribute Value of object identifief Constraintg X tI
Index template label for attribute and values Status [ Suppont Status Suppprt Stajus Support
1 [ administrativeState {smi2AttributelD 31} - X X
2 | allomorphs {smi2AttributelD 50} X cl X
3 | availabilityStatus {smi2Attribute|D-33} - X X
4 | cdntrolStatus {smi2AttributelD 34} - m X
5 | lapnchPadld {joint-iso-itu-t ms(9) m X
funetion(2) part21(21)
attribute(7) xx6(6)}
6 | ngmeBinding {smi2AttributelD 63} - m X
7 | ohjectClass {smi2AttributelD 65} - m X
8 | ohservedAttributeld {joint-iso-itu-t ms(9) m m
function(2) part11(11)
attribute(7) xx15(15)}
9 | observedObjectinstan¢ {joint-iso-itu-t ms(9 m m
function(2) part11(11)
attribute(7) xx16(16)}
10 | operationalState {smi2AttributelD 35} - X X
11 | packages {smi2AttributelD 66} - m X
12 | schedulerName {smi2AttributelD 67} - m X
13 | usageState {smi2AttributelD 39} - X X
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Add Remove Set to default
Index| Status | Support | Status | Support| Status | Support Additional information
1 X X X
2 X X X
3 X X X
4 X X X
5
6 X X X
7 X X X
8 X X X
9 X X X
10 X X X
11 X X X
12 X X X
13 X X X
cl: if ndt (H-14/1b) then m else —
H.4.3 |Attribute groups
There arg no attribute groups defined for the managed object class.
H.4.4 |Actions
The supflier of the implementation shall state whether or not the actions specified by all packages instant|ated in a
managefl object of this classjare supported, in the “Support” and “Additional information” columns in Table H.18.
Table H.18 — MOCS — Action support
Index Action type template label Valu?o?fa%li)ijgﬁ tt)i/(il)%ntifier gggs\};ﬂgﬁ Status Supporll iﬁ]%? Egggln
1 | resume {jont-iso-itu-t Ms(9) m
function(2) part21(21)
action(9) xx1(1)}
2 | suspend {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx2(2)}
3 | terminate {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx3(3)}
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Table H.19 - MOCS — Action support

Index | Subindex Action field name |abel (;r?g%;]a'urg Status Support Additional information

1 1.1 SpawnerObjectld m
111 triggerld m
1111 distinguishedName co.l
11111 AttributeType cm
11112 AttributeValue cm
1112 nonSpecificForm co.l
1113 local DistinguishedName co.l
11131 AttributeType cm
1.1.1.3.2 AttributeValue cm
[TT2 CHOICE m
1.1.2.1 threadld c.0.2
11211 distinguishedName c:0.3
112111 AttributeType cm
112112 AttributeValue cm
1.1.2.1.2 nonSpecificForm c.0.3
11213 local DistinguishedName c:0.3
1.1.2.1.31 AttributeType cm
112132 AttributeValue cm
1.1.2.2 launchPadld c.0.2
11221 distinguishedName c.0.4
112211 AttributeType cm
112212 AttributeValue cm
1.1.2.2.2 nonSpecificForm c.0.4
1.1.2.23 local DistinguishedName c.0.4
1.1.2.231 AttributeType ¢m
112232 AttributeValue c:m

2 2.1 SpawnerObjectid m
2.1.1 triggerld m
2111 distinguishedName c.0.5
21111 AttributeType cm
2.1.1.1.2 AttributeValue cm
2112 nonSpecificForm c:0.5
2.1.1.3 local DistinguishedName c.0.5
21131 AttributeType cm
2.1.1.3.2 AttributeValue cm
2.1.2 CHOICE m
2.1.2.1 threadld c:0.6
21211 distinguishedName c.0.7
212111 AttributeType cm
2.1.21.1.2 AttributeValue cm
21212 nonSpecificForm c.0.7
21213 local DistinguishedName c:0.7
2.1.2.1.3.0 AttributeType cm
212432 AttributeValue cm
2.122 launchPadld c:0.6
123221 distinguishedName c.0.8
212211 AttributeType cm
212212 AttributeValue cm
21222 nonSpecificForm c.0.8
21223 local DistinguishedName c:0.8
212231 AttributeType cm
212232 AttributeValue cm

3 31 Triggerld m
311 distinguishedName c:0.9
3111 AttributeType cm
3112 AttributeValue cm
312 nonSpecificForm c.0.9
3.1.3 local DistinguishedName c:0.9
3131 AttributeType cm
3132 AttributeValue cm
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H.4.5 Notifications

There are no notifications defined for this object class.

H.4.6 Parameters

There are no parameters defined for this object class.

H.5 Statement of conformance to the asynchronousLaunchPad object class

Table H.20 - MOCS — Managed object class support

" oo oy ool Support of all Is the actual class the same asthe
Index d g;lt?nufégjlc;t;el Mk f;:‘(;“’als'suc' T mandatory managed object class towhich
P features conformance is claimed?.(Y /N)
1 bsynchronousLaunchPad | {joint-iso-itu-t ms(9) function(2)
part21(21) managedObjectClass(3)
xx4(4)}

If the anpwer to the actua class question in the managed object class support Table H.20 is no, the suppljer of the
implementation shall fill in the actual class support in Table H.21.

Table H.21 - MOCS — Actual class support

Actua managed object class Value of object identifier for - . .
Index template label actual class Additional information
1
2

H.5.1 |Packages

The supplier of the implementation shall( state whether or not the conditional packages specified by this|class are
supportgdd by an instance of this class,in the “Support” and “Additional information” columns in Table [H.22.

Table H.22 — MOCS — Package support

Index Package templatelabel Vaue ?groggﬁf(tagj:n tifier gﬁg ft/;lahrg Status | Support iﬁf%?lﬂgmri]gln
1 | alpmorphicPackage { smi2Package 17} cl
2 | packagesPackage { smi2Package 16} m

cl: if ndt (H220/1b) then m else —

H.5.2 Attributes

The supplier of the implementation shall state whether or not the attributes specified by all packages instantiated in a
managed object of this class are supported, in the “Support” and “Additional information” columns in Table H.23. The
supplier of the implementation shall indicate support for each of the operations for each attribute supported.

H.5.3  Attribute groups

There are no attribute groups defined for the managed object class.
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Table H.23 - MOCS - Attribute support

Set by create Get Replace
Attribute Value of object identifier | Constraints
Index template label for attribute and values Status | Support | Status | Support | Status | Support
1 |administrativeState {'smi2Attributel D 31} - X X
2 |allomorphs {smi2AttributelD 50} X cl X
3 |availabilityStatus {smi2AttributelD 33} - X X
4 |controlStatus {smi2AttributelD 34} - m X
5 |laynchPadld {joint-iso-itu-t ms(9) - m X
function(2) part21(21)
attribute(7) xx6(6)}
6 |nameBinding {smi2AttributelD 63} - m X
7 |objectClass {smi2AttributelD 65} - m X
8 |obkervedAttributeld {joint-iso-itu-t ms(9) m m m
function(2) part11(11)
attribute(7) xx15(15)}
9 |observedObjectinstance  {joint-iso-itu-t ms(9 m m m
function(2) part11(11)
attribute(7) xx16(16)}
10 |operationalState {smi2AttributelD 35} - X X
11 |pdckages {smi2AttributelD 66} - m X
12 |schedulerName {smi2AttributelD 67} - m X
13 |uspgeState {smi2AttributelD 39} - X X
Table H.23 (concluded)
Add Remove Set to default
Index| $tatus| Suppoft Status. Support Stajus Support Additional information
1 X X X
2 X X X
3 X X X
4 X X X
5 X X X
6 X X X
7 X X X
8 X X X
9 X X X
10 X X X
11 X X X
12 X X X
13 X X X

cl: if not (H-20/1b) then m else —
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H.5.4 Actions

The supplier of the implementation shall state whether or not the actions specified by al packages instantiated in a
managed object of this class are supported, in the “Support” and “Additional information” columns in Table H.24.

Table H.24 — MOCS — Action support

Index Action type template | abel Valuc—?grf :C?{gﬁttlfsgtlfler gﬁg%rala'urg Status | Support iﬁf%?mgt?gln
1 | resume {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx1(1)}
2 | suspend {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx2(2)}
3 | tefminate {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx3(3)}
Table H.25 — MOCS — Action support
Index || Subindex Action field name |abel gﬁgft/;'a'urg Status Support Additional informatjon
1 1.1 SpawnerObjectld m
1.1.1 triggerld m
1.1.1.1 distinguishedName coo.l
1.1.1.11 AttributeType cm
1.1.1.1.2 AttributeValue cm
1.1.1.2 nonSpecificForm coo.l
1.1.1.3 |ocal DistinguishedName co.l
1.1.1.31 AttributeType cm
1.1.1.3.2 AttributeValue cm
1.1.2 CHOICE m
1.1.2.1 threadld c.0.2
1.1.2.1.1 distinguishedName c.0.3
1.1.2.1.1.1 AttribUteType cm
1.1.2.1.1.2 AttributeValue cm
1.1.2.1.2 nonSpecificForm c.0.3
1.1.2.1.3 local DistinguishedName c0.3
1.1.2.1.3,1 AttributeType cm
1.1.2.1.32 AttributeValue cm
1.12.2 launchPadld c.0.2
1221 distinguishedName co4
112211 AttributeType cm
112212 AttributeValue cm
11222 nonSpecificForm c.0.4
11223 local DistinguishedName co4
112231 AttributeType cm
112232 AttributeValue cm
2 21 SpawnerObjectld m
211 triggerld m
2111 distinguishedName c:0.5
21111 AttributeType cm
21112 AttributeValue cm
2112 nonSpecificForm c:0.5
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Table H.25 (concluded)

Index | Subindex Action field name |abel gﬁgft/;'a'urg Status Support Additional information
2113 |ocal DistinguishedName c:0.5
21131 AttributeType cm
21132 AttributeValue cm
212 CHOICE m
2121 threadld C.0.6
21211 distinguishedName c.0.7
212111 AttributeType cm
212112 AttributeValue cm
PI2T2 TonSpecificForm CO.7
P.1.2.1.3 |ocal DistinguishedName c.0.7
P.1.2.1.31 AttributeType cm
P.1.2.1.3.2 AttributeValue cm
P.1.2.2 launchPadld C.0.6
p.12.2.1 distinguishedName c.0.8
12211 AttributeType cm
p.1.2.2.1.2 AttributeValue cm
p.1.2.2.2 nonSpecificForm c.0.8
P.1.2.2.3 local DistinguishedName c.0.8
12231 AttributeType cm
P.1.2.2.3.2 AttributeValue cm
3 B.1 Triggerld m

B.1.1 distinguishedName c:.0.9
B.1.1.1 AttributeType cem
B.1.1.2 AttributeValue cm
B.1.2 nonSpecificForm c:0.9
B.1.3 |ocal DistinguishedName c.0.9
B.1.3.1 AttributeType cm
B.1.3.2 AttributeValue cm

H.5.6 |Notifications

There ard no notifications defined for this object class.

H.5.7 Parameters

There ard no parameters defined for this object class.

H.6 Statement of conformance to the synchronousLaunchPad object class

Table H.26 —- MOCS — Managed object class support

Managed object Value of object identifier Support of all Isthe actual classthe same asthe
Index class template label for class mandatory managed object class to which
features conformance is claimed? (Y/N)

1 synchronousLaunchPad | {joint-iso-itu-t ms(9) function(2)
part21(21) managedObjectClass(3)
xx5(5)}

If the answer to the actual class question in the managed object class support Table H.26 is no, the supplier of the
implementation shall fill in the actual class support in Table H.27.
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Actual managed object class Value of object identifier for - . .
Index template label actual class Additional information
1
2
H.6.1 Packages

The supplier of the implementation shall state whether or not the conditional packages specified by this class are

supportgd-by-an-instance-of this classinthe “Support_and—-Additional-information” columns-inFable H.28.
Table H.28 — MOCS — Package support
Value of object identifier Constraints Additional
Index Package template | abel for package and values Status | Support information
1 [alpmorphicPackage {'smi2Package 17} cl
2 | parkagesPackage {'smi2Package 16} m
cl: if ngt (H-26/1b) then m else —
H.6.2 |Attributes
The supplier of the implementation shall state whether or ©ot“the attributes specified by all packages instantiated in a
manage(l object of this class are supported, in the “Support” and “Additional information” columns in Table H.29. The
supplier of the implementation shall indicate support for‘each of the operations for each attribute supported.
Table H.29 — MOCS — Attribute support
Set by create Get Replace
Attribute Value of object identifief Constraintg X J
Index template label for atthibute and values Status | Suppont Status Suppprt Stajus Support
1 [ administrativeState {smi2AttributelD 31} - X X
2 | allomorphs {smi2AttributelD 50} X cl X
3 | availabilityStatus {smi2AttributelD 33} - X X
4 | cdntrolStatus {smi2AttributelD 34} - m X
5 | laynchPadld {joint-iso-itu-t ms(9) - m X
function(2) part21(21)
attribute(7) xx6(6)}
6 | ngmeBinding {smi2AttributelD 63} - m X
7 | objectClass {smi2AttributelD 65} - m X
8 | observedAttributeld {joint-iso-itu-t ms(9) m m m
function(2) part11(11)
attribute(7) xx15(15)}
9 | observedObjectinstan¢e  {joint-iso-itu-t ms(9 m m m
function(2) part11(11)
attribute(7) xx16(16)}
10 | operationalState {smi2AttributelD 35} - X X
11 | packages {smi2AttributelD 66} - m X
12 | schedulerName {smi2AttributelD 67} - m X
13 | usageState {smi2AttributelD 39} - X X

ITU-T Rec. X.753 (1997 E)

137


https://iecnorm.com/api/?name=e61b26c9f93ca289cb40fb03048c4522

ISO/IEC 10164-21 : 1998 (E)

Table H.29 (concluded)

Add Remove Set to default
Index| Status | Support | Status | Support| Status | Support Additional information
1 X X X
2 X X X
3 X X X
4 X X X
5
6 X X X
7 X X X
8 X X X
9 X X X
10 X X X
11 X X X
12 X X X
13 X X X
cl: if ndt (H-26/1b) then m else —
H.6.3 |Attribute groups
There arg no attribute groups defined for the managed object class.
H.6.4 |Actions
The supglier of the implementation shall” state whether or not the actions specified by all packages instant|ated in a
managefl object of this class are supported, in the “Support” and “Additional information” columns in Table H.30.
Table H.30 - MOCS — Action support
Index Action type, template label Valu?ocrnfacélgijgﬁ tt)i/(il)%ntifier gggs\};ﬂgﬁ Status Supporll iﬁ]%? Eg{}gln
1 | rgsume {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx1(1)}
2 | suspend {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx2(2)}
3 | terminate {joint-iso-itu-t ms(9) m
function(2) part21(21)
action(9) xx3(3)}
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