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CHAPTER pl

Mediation Concepts

What is Mediation?

Mediation, by definition, transforms or “mediates” information passed between tw
incompatible entities (see Figutel). The mediation component reges information from
one entity transforms the information as necessangd forvards the information to the other
entity in a form that the tget entity can understand.

Application

Application

M ediation
Component

X
X

Equipment

Equipment

Figure1-1. General Mediation

Mediation is required for netwwk management gifonments because:

e Telecommunications and enterprise raatwg are composed of hundreds ofatiént net-
work elements manattured by &rious endors.

* Network Elements (NEs) and Enterprise Management System (EMSNelanage-
ment System (NMS)/Operations Support System (OSS) applicationsyeagdnge of
non-compatible information models.

* NEs emplg different communication protocols for supportingetiént kinds of services.
Note: Throughout this document, managed entities are referred to as NEs for simplicity and

consisteng. In reality hovever, a managed entity could also be an EMS, OSS, etcshould
substitute the managed entity of your choice as needed.

XenadyneMediator3.0 MediatorProduct Overview
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Mediation Concepts
What is Mediation?

Mediation can be empjed for "normalizing" data between information models (f@maple,
GDMO, SNMP MIBs, and proprietary information models). Mediation can also be used to
convert data between protocols (fotaenple, TL1, ASCIl, SNMPand QD2). In most
implementations, mediation is used toypde a combination of data normalization and
protocol corersion for a heterogeneous netw (see Figurd-2).

Management Application

(EMS, NMS, Service Mana gement, OSS, etc.)

SNMP, CMIP, CORBA, ASCI|, etc.

Proxy Ag ent / Management Pr otocol Adaptor

Mediation

Protocol X Protocol Y

(NE, EMS, OSS, etc.) (NE, EMS, OSS, etc.)

Figure 1-2. Multi-Protocol Mediation

Configurab le Mediation

NEs and the systems that support them are dynamic by nature. Frequent updating of NEs is
required to enable the introduction ofanfeatures and services. As NE®ke, the mediation
component must also be updated to adapt to these changes. Therefore, in order for a mediation
component to be useful it must be able to support changes in the rules it uses for data
normalization and protocol ceersion. In a wrd, it must beonfigurable

Dynamicall y Configurab le Mediation

In addition to being configurable, mediation must alsdysemic The alteration of the

existing set of rules used by the mediation component to perform the data and protocol
translation must be simple to implement and incremental in nature. The mediation component
must also be able to handle the rapid introduction of an entirelynuelel or protocol without
interrupting the mediation functions it is performing for other NEs or systems.

MediatorProduct Overview Xenadyne Mediator 3.0
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Mediation Concepts
Where Can Mediation Occur?

Many telecommunications pvaers currently hae mediation as part of their management
systems, which typically is "hard coded" into the management system. Becaubsaiage to
the mediation layer typically requires that the system be brought,de-coded, re-compiled
and then re-initialized, these systems requiteresve maintenance and engineering support to
remain in service. Anchange in anpart of the management system—from adding N&s

to simply changing one of the messages—results in a cadiéerel he reision process is
time-consuming and is costing nyatelecommunications pvaders the ability to quickly

deploy equipment and systems.

Dynamically configurable mediatiofis the ability to modify the transformation rules while
the mediation system is operational.

Where Can Mediation Occur?

Mediation can occur in aaviety of scenarios, as illustrated in Figr8.

v
o HHEHNR
...HIII
EEN

v
|

Applications Network Element Network
Management Management Element
System System Agents

Figure 1-3. Where Mediation Occurs

Mediation can occur:
0 Between NEs and the Element Management System (EMS)
O Between NEs and the Natvk Management System (NMS)
0 Between the EMS and NMS

Additionally, mediation can be embedded directly within either entity (see FlgdireFor
example, mediation can be embedded in either the NE or the EMS to perform mediation
between the NE and EMS.

XenadyneMediator3.0 MediatorProduct Overview
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Mediation Concepts
Xenadyne Mediator Implementation

Xenadyne Mediator Implementation

Figure1-4 and the follaving subsections describevinthe product typically fits into a
heterogeneous nebrk management gimonment.

EMS
Implementation

Q3, SNMP,
Agent . ASCII, Prop.
Implementation

Q3, SNMP, EIemt_ant-_LeveI
ASCII, Prop. Applications

Toolkit

Platform

Mediation
Mediation

Figure 1-4. Mediation Implementation

Agent Implementation

Xenadyne Mediator can be igtated with a management agent toolkit. Whergirateed with
a CMIP agent toolkit, foneample, Xenadyne Mediator alis the monitoring and controlling
of TL1, ASCII, binary or SNMP NEs from a CMIP/Q3-based netlwmanagement system.
Similarly, Xenadyne Mediator can also be grated with SNMP Agent toolkits, allong an
SNMP-based management system to monitor and control ASCII NEs.

EMS Implementation

Xenadyne Mediator can suppoauft, configuration, accounting, performance, and security
management (FCAPS) applications whengraged with an EMS. Xenadyne Mediator

isolates the changes that occur in the NE layer from upstream EMS processes. This isolation
allows the netwrk management layer to continuallyobse to meet theusiness and service
needs of the operatarithout requiring the management system to uymlextensie

alterations. Ag changes in the specific sotive load of the NE are reflected in the Rosetta file.

MediatorProduct Overview Xenadyne Mediator 3.0
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Mediation Concepts
Xenadyne Mediator Implementation

Applications in a CORBA Environment

Xenadyne Mediator can form the core of a Common Object RequestrBxathitecture
(CORBA) Event Serer. In integrating the Mediator in this mannércan perform the
necessary translation between NEs and ttenESerer. The Mediator praides all the
necessary connection management and mediation functions, which greatly simplifies the

implementation of an Ent Serer for a heterogeneous netik. The general architecture is
illustrated in Figurel-5.

Client Client Client
Application Application Application

Internet Inter-ORB Protocol (II0OP)

Mediation Device / CORBA Server

Xenadyne Mediator

TL1 (Vendor X) TL1 (VendorY)

Vendor X SONET Ring Vendor Y SONET Ring

Figure 1-5. Mediation in a CORBA Environment
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Mediation Concepts
Xenadyne Mediator Implementation
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CHAPTER W

Xenadyne Mediator

Product Architecture

Xenadyne Mediator is an easy-to-use software development kit for building high-performance
mediation components. The product provides all the tools necessary for integrating mediation
components with network management systems (NMS), element management systems (EMS),
agents, and service-level applications. Mediation components are required for deploying
heterogeneous telecommunications and enterprise networks, which consist of multiple
network element (NE) types using different protocols from a variety of vendors. Xenadyne
Mediator supports heterogeneous networks by normalizing management protocol data units
(PDUs) and providing that management information at the Application Programming I nterface
(API) in aprotocol-neutral representation.

The various components that make up Xenadyne Mediator are illustrated in Figure 2-1.

NMS EMS | Agent Application

Application Code

NEDL MOl

NEDL Engine

WEDL File 2

sarad

SNMP MIB
Repository

Network Interface

TCRIP X .2 Serial VD SMMP User Defimes]

Inbeiface Modde I Moduks | Interface Module It ce Mok

TCRIP X225 Serial VO TCRIP User Defined
Frotocol Stack | |Protocol Stack| | Protocel Stack Protocol Stack| | Protocol Stack

Figure 2-1. Xenadyne Mediator Architecture

The components are described in the following subsections.

Xenadyne Mediator 3.0 Mediator Product Overview
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Xenadyne Mediator
Product Architecture

Mediator Object Interface (MOI)

The MOI consists of C andvlAPIs that preide easy access to and conteformation of
mediated déces. The MOI APIs pndde a comenient means for deloping protocol and/or
object model adapters for use in conjunction with Xenadyne Mediator

The Mediator preides support for multi-threaded applications. All MOI APIs are thread safe.
Multi-threading ofers the follaving benefits:

« Higher throughput for highatlume trafic

e Scalability for multi-processor systems

»  Compatibility with muilti-threaded application architectures ai@®RB’s.

The C MOI contains the folleing components:
e Connection API

* Schema API

*  SNMP Proxy API

For more information about the C MOI, s€hapter5, “Mediator MOI”

The Jaa MOl is defined in the packagem xenadyne. nedi at or, and preides
equialent functions to the C MOI.

Mediator Network Interface

NEs communicate with the Mediator Engine through the Mediator dtktimterface module,
which has hilt-in support for the follaving transport protocols:

« TCP/IP
e Serial I/O
e X.25

Mediator includes Netark Interface modules for the folleing application protocols, using
one or more of the ale transport protocols:

e ASN.1
« HTTP
e SNMP
* Telnet
e QD2

* TL1 Gatevay Multiplexor
e Ericsson CSS
* Siemens EMOS

The TL1 Gatevay Multiplexor allovs multiple Mediator connections to share a common
network link to a Gateay network element. The TL1 Gatgy Multiplexor works with the

Mediator Product Overview Xenadyne Mediator 3.0
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Xenadyne Mediator
Product Architecture

Mediator’s huilt-in X.25, TCP and Serial netwk interfaces, as well as custorarilt NI
modules.

In addition, you can add support forygorotocol (standard or proprietary) stack of your
choice.

Mediator NEDL Engine

The Rosetta Engine handles three types of information that are passed between the application
and NE (see Figurg-2):

» Unsolicited messages (SNMP traps anengs, TL1 autonomous messages, ASCII
alarms, etc.) sent by the NE are passed to the application through the NEDL Engine.

* Requests sent by the application are passed to the NE through the NEDL Engine.

» Responses (errors, ackviedgments, etc.) are sent by the NE as a result of a Request sent
by an application. The NEDL Engine passes Responses to the application.

User Application

Requests Responses and Unsolicited Messages

NEDL Engine

Requests Responses and Unsolicited Messages

Z
m

Figure2-2. Message Types

Xenadyne Mediator is agtited when an application opens a connection to an NE and loads a
specified NEDL file or SNMP Management Information Base (MIBi@ka NEDL

SchemaA NEDL Schema is the run-time representation of the NEDL file or SNMP MIB.

The NEDL Engine performs message transformation between the application and NEs by
using the NEDL Schema:

* Requests to be sent to the NE@mposedccording to the NE’natve protocol and then
delivered to the NE via the Mediator Neiw Interface.

e Messages reosd from NEs arparsedand then transformed to a protocol-neutral format
and presented to the application via the C va JPIs. The APIs prade applications
with a single intedice to the information necessary to monitor and control NEs.

Multiple NEDL files and SNMP MIBs can be loaded into Xenadyne Mediator at run-time,
giving simultaneous access to multiple types of equipment frdarelit \endors, using
different protocols.

Xenadyne Mediator 3.0 Mediator Product Overview
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Xenadyne Mediator
Product Architecture

Composing

Manager operations—services such as getting and settingi@$riboriginate with an
application call to the MOI inteate and result in a neé request message being composed by
the Mediator (see Figute3). In the case of a Get call, forample, the processonks as
follows:

1 The attrilute “to get” is specified in the Attnilee Type parameter in the MOI
moi_get_attrilnte() call.

2 The appropriate Message is chosen from the Atielb MESSAGES list in the schema -
in this case, a message with a classification of Atomic Get.

3 The Mediators NEDL Engine then uses the message pattern to supply the correct format,
punctuation, anddy words through a substitution and role binding process. The com-
posed request message is then sent to the diEnére information, refer tNEDL
Author’s Guidein the product documentation set.

User Application

Requests
NEDL Engine
NEDLFile 1
NEDL Schema « g‘;?'-iler NEDL File 2
P NEDL File 3

Composed Requests for the Target Entity

Figure 23. Composing

Mediator Product Overview Xenadyne Mediator 3.0
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Xenadyne Mediator
Product Architecture

Parsing

Unsolicited messages and responses in the N&ie protocol need to be presented to the
management application in a protocol-neutral format. This process is called parsing. In the
case of a TL1 Autonomous message, f@maple, the processosks as follavs:

1 The NE issues an Autonomous message.

2 The Mediators NEDL Engine passes the watimessage through ardieient parsing net-
work that is generated from the MESSR syntax definitions in the NEDL file. This
matches the natt message xe¢to a NEDL message definition, and generates the corre-
sponding parse tree.

3 The NEDL Engine binds the®L_Es of the matching NEDL message to the nodes of the
message parse tree.

Each parameteralue is MAPped to a protocol-neutrallwe, if applicable.

5 The NEDL Engine constructs th&A (Attribute \alue Assertion) or OSA (Operational
Status Assertion) data structures for the APIs.

For more information about the/A and OSA data structures, referGhapter3, “Mediator
NEDL Information Modél.

User Application

Parsed Responses and Messages for the Application

NEDL Engine NEDL File 1
NEDL i
NEDL Schema Compiler NEDL File 2
NEDL File 3
Responses and Unsolicited Messages
Figure 24. Parsing
Xenadyne Mediator 3.0 Mediator Product Overview
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Xenadyne Mediator
Integrating Xenadyne Mediator

NEDL Files

A NEDL file contains the description of an NE in terms of its resources and the operations that
can be performed on those resources. XenadywidpoNEDL files for mayn SONET/SDH

ADM (add/drop multipleers), WDM (wave division multiplexers), and DCC (digital cross-

connect) systems, as well as the Bellcore generic message set as specified in Bellcore GR-833
and GR-834.

You can use the predsting NEDL files as praded, or you can edit them to create yowno
NEDL file that describes your specific NE. The collection of NEDL files is called the NEDL
Library. Additional information about NEDL files and the NEDL Library isypded later in

this document.

SNMP MIBs

In addition to NEDL files, Xenadyne Mediator also uses SNMP MIBs for management of
SNMP-based NEs. SNMP MIBs are used to model the management information of an SNMP
NE. Xenadyne Mediator supports both SNMPv1 and SNMPv2 for NEs using a standard or
enterprise MIB that conforms to Request for Comments (RFC) 1213.

Integrating Xenad yne Mediator

The 2 basic steps for igeating dynamically configurable mediation using Xenadyne
Mediator are described in the foNong subsections:

Step 1: Create and/or test a NEDL file or SNMP MIB

If you are managing ASCII or binary NEs, you need to create and/or test a NEDL file for each
NE type. You can create a NEDL file from scratch, or use one ofxistéirg files shipped with

the product. If you are managing SNMPvides, then you need to obtain an SNMP MIB from
the deice vendors.

For more information about creating and testing NEDL files, ref@htapter3, “Mediator
NEDL Information Modél,andChapter4, “NEDL Development Evironment.

Step 2: Integrate Xenad yne Mediator Using the C or Ja va MOI
with a Mana gement System or Ag ent

The APIs in the MOI can be used bydm®pers to write a wideaviety of management
applications, includingdult management, sofake release diseery, performance
monitoring, configuration management, yistoning and testing.

Detailed information about ingeating applications with Xenadyne Mediator using the Rosetta
MOI can be found itChapters, “Mediator MOI”

Mediator Product Overview Xenadyne Mediator 3.0
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CHAPTER

Mediator NEDL Information Model

Overview

The main purpose of a management information model izv¢éosgliucture and meaning to the
management informatiorxehanged eternally by communications protocols. In order to
accomplish this, the management information model uses the concept of managed objects. A
managed object is an abstract representation of areelement (NE), and is characterized

by its attritutes, the operations that can be performed on the NE as a whole or on iteeattrib
and the autonomous messages (notifications) that are generated by the NE.

The Mediators NEDL Information Model represents an NE as a collection of manageable
resources. The NE itself comprises the toglleesource and containsier-level resources.
These resources may contain resources of thir tw as lov a lerel as necessary to
adequately describe the entire NE. Each resourgaidiess of its leel, contains annumber

of attributes, and the attritbes in turn hee values (see Figurg-1). The NEDL Information
Model defines a set of operations that can be performed on thate#ribore information
about these operations is pited later in this chapter

Networ k Element

Resource (OC3)
Resource (OC3)
Resource (EQPT)

Resource (STS1)
Resource (AMVC)
Resource (VT1)
Resource (LAN)
Resource (VC)

Attribute (blerr)
Attribute (b2err)
Attribute (lockin)

Resource (OC3)

Attribute (loclout)
Figure 3-1. An NE asa Caollection of Managed Resources and Attributes

In an SNMP (Simple Netark Management Protocol) or CMIP (Common Management
Information Protocol) erronment, NEs are modeled with MIBs (Management Information

Xenadyne Mediator 3.0 Mediator Product Overview
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Mediator NEDL Information Model
Defining an NE’s Resources and Attributes

Base). In an ASCII/Binary eironment, NEs are modeled with NEDL files and the NEDL
Information Model.

The NEDL Information Model all@s you to create a protocol-neutral model of Bifc. This
model is described in a NEDL file, which can be created and modified usixtgediter The
information needed touild this model can be obtained from the BlBatie information
management model (fokample, SNMP or CMIP MIBs), if onexists. Additionally the
NEDL Information Model can also model an NE that does neg a &plicit information
model associated with it (foxample, an ASCII dece).

Defining an NE’ s Resour ces and Attrib utes

As mentioned earliethe NE itself comprises the top## resource. In the NEDL file, this
special top-leel resource is called NETORKELEMENT. There can be only one instance of
the NETWORKELEMENT resource for gnspecific NE, and, as is the case with all resources,
it can hae ary number of attribtes (see Figurg-2). This concept is similar to they st em
group in an SNMP MIB.

Attribute Names aat adt confl | conf2 conf3

Attribute \alues

Figure3-2. A NETWORKELEMENT and its Attributes

In this example, the NETWRKELEMENT is a SONET add/drop multipder (ADM), and its
attributes are aat (alarm adie time), adt (alarm deaddie time), confl (signal type of Group
1), conf2 (signal type of Group 2), conf3 (signal type of Group 3), etc.

The resources contained within NEDRKELEMENT are defined according to the specific
type of NE. or example, a SONET ADM wuld have resources such as an OC3 (optical
carrier—level 3 facility), OC12 (optical carrier—ie=l 12 facility), powver supplies, amplifiers,
etc. Each resource (for@mple, an OC3 card) has itwm set of attribtes (for @ample: blerr
(B1 error data generated), b2err (B2 error data generated), lockiautpekc.). Additionally
there can be multiple instances of each type of resource. Thisnipkfied in Figure3-3.

Resource yipe (OC3)

Attribute Names—»| blerr| b2err | lockin | lockout| lof | lop | los
1

Attribute \alues—

Figure 3-3. Multiple Instances of a Resource Type

Mediator Product Overview Xenadyne Mediator 3.0
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Mediator NEDL Information Model
Defining an NE’s Resources and Attributes

Different resource types carvieahe same attriltes in a NEDL file. r example, both OC3
and OC12 cards canV®ma “LOS” (Loss Of Signal) attrilte. A specific instance of an
attribute is identified by the folleing:

* NEID (network element ID)
* Resource type name

* Resource instance ID

» Attribute type name

For example, consider the attrite instance shaded in the table in Figg#3 The NEID vwould

be name of the NE, the resource type name is “OC3"\(alguit to the entire table), the
resource instance ID is “2” (equailent to a specific tableww), and the attribte type name is
“lop” (loss of pointer on STS1). This concept is similar to the notion of an Object Identifier
(OID) in an SNMP MIB.

Note: The NEID should not be confused with NEDRKELEMENT. The NEID is gener-

ated by the NE and is included in the messages sent by theoNEefine the
NETWORKELEMENT in the NEDL file, which is then used by the NEDL Engine to compose
messages sent to the NE and parse messagestefrem the NE.

Figure3-4 summarizes vd an NE is modeled with the NEDL information model.

The NETWORKELEMENT.
This top-level resource
describes the NE as a wholi
and contains attriies that
apply to the entire NE (for
example, aat, adt, confl, etc

These are the indidual
resources within the
NETWORKELEMENT.
Each of these resources
has a set of attrilies that
apply to the specific resourc
type (for xéample, blerr
b2ert lockin, loclout, etc.).

There can be multiple
resources of the same type
(for example, OC3 cards).

Figure 3-4. A Typical SONET Device and its Resources and Attributes

Xenadyne Mediator 3.0 Mediator Product Overview
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Mediator NEDL Information Model
Mapping Multiple NE Types

Mapping Multiple NE Types

The NEDL information model alles you to map similar NEs (foxample, ADMs from
different vendors) to a generic information modedr lexample, an OC3 port may be called
“OC3;" “OC-3,” or “OC_3; depending on the NE. In the NEDL information model, all of
these specific resource type names are mapped to a single name, such’aBH©&8ne
applies for attrinte names. The applicationvaéoper need only deal with the generic
information model through the MediateMOl.

Specifying Operations and Access Policy

The NEDL information model all@s you to specify operations (Get, Set, etc.) that can be
performed on &rious attrilntes by resource type. This is accomplished by associating
protocol-specific messages that are supported by the NE to perform thénfglaperations:

* Atomic Get, Multi Get, and Bulk Get.

+ Atomic Set and Multi Set

* Unsolicited messagesvents, alarms, etc.) sent by the NE
» Action requests sent to the resources

By virtue of the operations that you spegifgu can determine the access pofar managing

the NE. In addition to limiting the operations, the NEDL Information Modehaligou to

further refine the access pgliby limiting the NES resources and atttites in the Rosetta file.
Therefore, a Rosetta file should be constructed according to the management needs for the
specific application.

Note: A craft terminal will alvays allav full access to the nat agent.

NEDL Files and the NEDL Language

As mentioned in the pvéus section, NEDL files can beaili according to the management
needs of the specific NE. This is the “topathd approach for designing a NEDL file:
determining the NE resources and attuites first, then defining the messages. It is also
possible to create a NEDL file from the “bottom*upeaning that you define the NE’
messages using thendor documentation, then define the diEsource and attrites.

It is recommended that you design your NEDL files using the tem@pproach. One
scenario where thisauld prove useful is if tve people are arking concurrently on separate
NEDL files for two NEs from diferent \vendors. Rather thanglop two separate NEDL files
independently from each othérwould be easier for both indduals to first agree on the
manageable resources and their aitab, and then define the NEpecific messages.

Mediator Product Overview Xenadyne Mediator 3.0
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Mediator NEDL Information Model
NEDL Files and the NEDL Language

NEDL File Constructs

A NEDL file contains a series of constructs that define and classify the information within an
NE’s messages. There are three types of constructs:

NE Description—Describe the NE itself,vilge-specific numbering requirements for
messages, and the NEDL file. These constructs are manaatdrgne and only one of
each construct must appear ireey NEDL file. The NE description constructs are
IDENTITY, MSGID, and NETVORKELEMENT. These and all the other constructs are
described in more detail later in this section.

Message—Define the structure and content of the messages sent from the NE to the man-
agement application and from the management application to the NE. A NEDL file can
have ary number of message constructs. The message constructs are GIE38é

BLOCK.

Managed Resources and Attribs—Define the resources within the NE, such as an inter-
face card, and the attutes of that resource. The managed resource anditdtdbn-
structs are RESOURCE and ARIBUTE.

Identifying the NEDL File and the NE

The IDENTITY construct identifies the NEDL file, its definttre source protocol document,
and other useful information foewsion and document control.

The MSGID construct defines the characteristics of the numbering scheme for she NE’
messages and describes the format of the messages. Addititmsibpnstruct alles you to
specify the message terminator

The NETWORKELEMENT construct is a special RESOURCE construct representing the
attributes and actions relating to the entire NE. Recall the discussion earlier in this chapter
about NETWORKELEMENT as the top-lesl resource for the NE—the definition of this
resource is defined in the NETWRKELEMENT construct.

A sample NETVORKELEMENT construct as it appears in the Rosetta file ig/stizlov:
NETWORKELEMENT {

DESCRI PTI ON " FT-2000 V5.0 OC48"

MESSAGES { act-user, canc-user, rtrv-hdr, rtrv-sys,
rtrv-alm rtrv-cond, init-reg, dlt-user-secu,
rept-sw, ed-dat, ed-user-secu, ent-sys,
rtrv-egpt, rtrv-map, set-sid, upd-sys,

rtrv-map- net work,
set-attr-env

rtrv-map-ring, rtrv-attr-env,

}
ATTRI BUTES { notificati onOnOf f,

crossConnect St at us,
neName,

Al ar nDel ay,

C ear Del ay,

Xenadyne Mediator 3.0
March 2004
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Mediator NEDL Information Model
NEDL Files and the NEDL Language

Notice the wariety of messages and attribs that eist in this NETWORKELEMENT

definition. Each message and atitibis defined in detail later in the NEDL file; each message
is defined in a MESSBE construct, and each attute is defined in anTIRIBUTE construct.
The MESSASE and ATRIBUTE constructs are gered in more detail later in this chapter
For naw, it is important to remember that these messages andiegtritpply only to the entire
NE, as NETVWORKELEMENT is the top-ieel resource.

For more information, see Chapter‘NEDL Development Ewironment’

Identifying the NE’ s Resour ces and Attrib utes

Each RESOURCE construct in a NEDL file defines a manageable entity (resource) in the NE.
For example:

e A physical entity such as a switch, relagr cross-connect

» Aformat or concept for data, such as a schedule, profile, or trouble report
* A dynamic entitysuch as a connection or a virtual circuit

* The NE itself

Note: The NE itself is defined by a special RESOURCE construct called
NETWORKELEMENT. Do not enter the information describing the entire NE in a
RESOURCE construct.

Each ATRIBUTE construct defines an attuile listed in a RESOURCE construct. The
information in this construct is used in operations, management,\asiprong of the NE.

Consider the follwing sample RESOURCE construct:

RESOURCE EC-1 {

DESCRI PTI ON "The EC-1 resource"

MESSAGES { ent-attr, set-attr, rept-evt, opr-I|pbk-ecl,
ris-1pbk-ecl, rtrv-alm rtrv-attr, rtrv-cond,
rtrv-pm rtrv-states, rtrv-th, rtrv-attr-env

}

ATTRI BUTES { Noti ficati onCode, Signal Fail ureThreshold,

CWL, ESL, SEFS, SESL, UASL,
T-CVL, T-ESL, T-SEFS, T-SESL, T-UASL

}

Notice the attribtes and messages listed in this resource definition. dJtilé&kmessages and
attributes listed in the NETWRKELEMENT construct, these messages and ategapply
only to the EC-1 resource.

Mediator Product Overview Xenadyne Mediator 3.0
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Each message and attrib is defined in itswan construct. Br example, the
Not i fi cati onCode andCVL attributes are defined in theina ATTRIBUTE constructs,
as follavs:

STATE Noti ficati onCode {
DESCRI PTION "Alarm priority indication"
ATTRI BUTETYPE " NTFCNCDE"
ATTRI BUTEVALUE RANGE { "CR', "M", "MN', "NA" }
MESSAGES { ent-attr, set-attr }

}

COUNT CVL {
DESCRI PTI ON "Codi ng Viol ati on Count - Line"
ATTRI BUTETYPE " CVL"
MESSAGES {rtrv-pni}

}

Notice the lkeywords SATE and COUNT preceding the attutie names

Not i fi cat i onCode andCVL, respectiely. These kywords identify the attribite type. The
NEDL Language definesen types of attribtes, which are listed and described briefly in
Table3-1.

Table 3-1. Types of Attributes

Attribute Type Description

ALARM Indicates thexdstence of adult in a resource or NE.
COUNT Defines a counter that represents an underlying counting process.
GAUGE Reflects a dynamic quantityuch as the number of connections

currently open, or the rate of change for a counter

OPAQUE An attribute whose alue is encoded.

STATE An attribute with an enumerated set aflves.
STRI NG An attribute value consisting of printablexe
THRESHOLD Describes a notificationvel or a varning level.

Messages are described in th&treection.
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Defining Messa ges and Bloc ks

Two of the basic functions required to manage remote NEs are encoding request messages to
be sent to the NE, and decoding the responseAFCII and binary management protocols, it

is necessary to specify the format of the messages to enable encoding and decoding. The
NEDL language pngades a rich set of primites to eficiently specify message structures.

Defining Bloc ks

Whether the protocol is ASCII or binagll NEDL messages can be decomposed into

component blocks, which are defined in BLOCK constructs. BLOCKs are message
components that can be shared among message definitions, and can also be used to compose
higherlevel blocks.

The sample BLOCK construct betalefines the TL1 headewrhich is common to manTL1
messages. It contains references to the"“&dte,’ and “time” BLOCKSs:

BLOCK tl 1 header {
PATTERN { "<sid> <date> <tinme>" }
EXAMPLE { "LAX007 95-09-15 12:14:26" }

}

For ASCII protocols, all BLOCKs must ultimately decompose into REGEX®silae
expressions) that enable the MediaddfEDL Engine to parse the BLOCK when it appears in
a message. In thex@mple abwe, a “date” consists of numerals separated by dashes. The
BLOCK definition for “date” could xpress this as folles:

BLOCK dat e {
REGEXP { "[-0-9]+" }
EXAMPLE { "95-09-15" }
}

For binary protocols, BLOCKs decompose into sets of bits and bytes. Consatéatder
length string field in a binary message that consists of a length byteyddllwy a character
array of the gien length. @ specify this in Rosetta, the length field is first specified agd fix
one-byte BLOCK. The character is defined as one byte also.afiadle string is defined by
applying the array operator [] to <character>, asvshioelov:

BLOCK | ength {

BYTES { 1}

}

BLOCK character ({
BYTES { 1}

}

BLOCK var _string {
BYTES { "<l ength><character>[length]" }
EXAMPLE { "\ 03l1a string of 25 characters" }

Mediator Product Overview Xenadyne Mediator 3.0
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Defining Messa ges

Now let’s examine one of the messages from tAERIBUTE example in the pnéous
section. Recall that thdot i f i cat i onCode attribute contains te messagegnt - attr
andset - attr. Theset - at t r message is defined as follax

MESSAGE set-attr {
DESCRI PTI ON "Set the notification code associated with
i ncom ng signal failure events"

REQUEST {
PATTERN { " SET- ATTR- <nodi fi er>: <ti d>: <ai d>: <ct ag>"
":.<ntfcncde>,,,,<tl1l req_term"
}
ROLES {
RESOURCETYPE = nodi fier
RESOURCEID = aid
OTHER = ntfcncde RANGE { "CR', "MJ", "MN\', "NA" }
}
EXAMPLE {

" SET- ATTR- T3: ATT- DDM 2000: | s-5a-2: 123456:: CR,,,, ;"
}
}
RESPONSE { PATTERN { "<tl 1l success_response>" }}
ERROR { PATTERN { "<tl1 error_response>" }}

ACK { PATTERN { "<acknow edge_ nessage>" }}
}

Notice the arious BLOCK definitions referenced in this message definition: “maqditiel; "
“aid,” “ctag,” etc. Each BLOCK is defined elsbere in the NEDL file.

The DESCRIPTION clause contains a brief description of this message, and t&&RERR
clause defines the error message returned from the NE. In this case, the error is defined in the
“tI1_error_response” BLOCK definition.

The operations associated with #et - at t r message are defined in the REEST,
RESPONSE, and@K clauses. This means that et - at t r message can be sent by the
management application as a request or by the NE as a response adextdggment. The
format of the message for each operation is defined inAR€ERN clause, and arxample
message is pwided in the EXAMPLE clause.

Note: The EXAMPLE inside the RESPONSE clause can be used by the Simulator to imitate
the behsior of an NE. Ier more information, refer tNEDL Author’'s Guidein the product
documentation.

Notice the ®OLES clause inside the RESEST clause. NEDL roles are described in more
detail in the ngt section.
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Defining Roles

Each parameter in a message is included in the protocol message for a specific management
purpose, or “rolé.The data in each parameter can be classified into a NEDL role that
represents its purpose. This role is defined IO&ES clause in the NEDL file. AGLES

clause can be defined inside a ME&EAor BLOCK construct.

Every parameter must fit into a NEDL role. When you assign a parameter to a role using the
ROLES clause, you areglicitly categorizing the parameter’purpose. The role defines the
structure and purpose of that message parameter for the Mediator

The service or operation prided by a message can be determined solely from the type of
parameters it supports. In otheonds, you can determine the purpose of a message by looking
at the roles into which the messagparameters ka been assigned.

For example, in a TL1 protocol message, the “tid” parameter is the terminal ID. In a
MESSAGE construct, the “tid” parameteiowid be assigned into the NEID role to identify the
NE by name. In the pvéous example of the t r v- pmmessage, you can see that the
“modifier” parameter is assigned to the RESOURCETYPE role, and the “aid” parameter is
assigned to the RESOURCEID role, and so on.

Roles Aff ecting the Messa ge as a Whole

NEDL defines mayiroles that can be assigned to the parameters in each message. The roles
listed belav in Table3-2 afect the message as a whole.

Table 3-2. Roles Affecting the Message as a Whole

Role Description

MESSAGEDATE The date the messagasvsent by the NE.

MESSAGEI D The unique ID of the message.

MESSAGETI ME The time the messageaw/sent by the NE.

MORETOCQOVE The presence of this role indicates that the message contains
acknavledgments or multiple responses.
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Roles Affecting the NE as a Whole
The roles listed belw in Table3-3 afect the NE as a whole.

Table 3-3.  Roles Affecting the NE as a Whole

Role Description

NEI D The unique ID of the netwvk element.

RESOURCEI D The unique ID of a specific resource.

RESOURCETYPE | The resource type.

Roles Specifying Whether the Message Should be Stored as an
AVA, or OSA

Messages that are reeed from the NE (responses and autonomous messages) are parsed and
transformed to one or more instances of the fotig data structures:

e AVA (Attribute \alue Assertion)
* OSA (Operational Status Assertion)

Generally queries on attriltes result in response messages containifg ARequest
messages thatuoke resource actions do not refer to atttéds, and therefore will generally
produce OSAs.

In order to determine the data structure format in which the message should be stored, the
Mediator looks for specific trigger@_ES in the message parse tree. Each binding of
ATTRIBUTEVALUE or OPSATUS in the parse tree generates &hAr OSA respectely,

as shwn belav in Table3-4.

Table 3-4. Trigger Roles Generate AVAs, ASAs or OSAS.

Role Description

ATTRI BUTEVALUE | The walue that is being asserted in a message for anustribhis
role triggers generation of aivA.

OPSTATUS The operational status being asserted in the message. This role
triggers generation of an OSA.
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The roles listed belo in Table3-5 provide additional information in the\VA\ or OSA.

Table 35. Roles Poviding Information about an\id, ASA or OSA.

Role Description

ATTRI BUTEDATE The date on which anTARIBUTEVALUE or ALARMSTATUS
was talen on the NE.

ATTRI BUTETI ME The time when an BRTRIBUTEVALUE or ALARMSTATUS was
taken on the NE.

ATTRI BUTETYPE The protocol name for the attute or alarm being monitored in
the operation.

The OTHER Role

Message parameters that are required by the management applictatidrich do not fit into

a Rosetta role (for@mple, a parameter containing the time periagt avhich the threshold is
measured) are defined by the IER role. These “other” parameters can all be assigned into
the OTHER role, @en when there is more than one such parameter in the MESSA

BLOCK definition. By using the THER role, these parameters are made accessible to the API
of the management application.

For more information about roles, referN&DL Author’'s Guidein the product
documentation.
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CHAPTER g

NEDL Development Environment

The NEDL deelopment evironment consists of a collection of modules thatva§ou to
create and test a NEDL file.

The folloving modules comprise the NEDL\ddopment evironment:
* NEDL Library

* Nedl Tools

e Test Scripting Language (TSL)

* Network Element Simulator

Each module is described in detail throughout the remainder of this chapter

Building NEDL Files

NEDL files can be edited usingyatext editor Usually it is best to lggn with one of the

NEDL files in the NEDL Librarycustomizing it to suit your dé&ce and application. NEDL

files can be tested with thedt Scripting Language (TSL), which is discussed in greater detalil
later in this chapteiXenadyne Mediator includes the fallmg tools to assist with NEDL
development:

 nedl_check - compiles NEDL files, reporting syntax and semantic errors.
* nedl_schema - produce a schema summary report from a NEDL file.

e nedl_2html - produce an HTML summary of a NEDL file.
 nedl_2gdmo - corvert a NEDL object model to GDMO MIB.

* nedl_2mib - corvert a NEDL object model to an SNMP MIB.

Detailed information about creating and testing a NEDL file isideal inNEDL Author’s
Guidein the product documentation set.

Generating Reports

Thenedl _check utility:
» Loads and compiles the NEDL file (or SNMP MIB), reporting apntactic errors.

» Ensures that all constructs defined in the NEDL file are referred to within the file and con-
tain the appropriate clauses.
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» Checks that references actually point to defined constructs, and that those references are
consistent with the scope of the message definition.

» Checks each messageaarst its CLASSIFY clause to be sure that the message definition
and FOLE bindings conform to the indicated operation.

* Checks each EXAMPLE ainst the corresponding message or block pattern, to ensure
that the @ample parses correctlparsing details appear in the nedl.details report, which
we describe bela

Thenedl _check utility generates te reports (output files) that you can use forudgling
your NEDL file:nedl . cl assi fy andnedl| . detai | s.

Thenedl _schenm utility loads the specified NEDL file and generates a schema report
listing the messages, resources and atidefined in the file.

These reports are described in the follty subsections.

Message Classification Repor ts (nedl.c lassify)

Message classification reports identify the type of operation associated with each ®EESSA
defined in the NEDL file. The foling is an &cerpt from thenedl . cl assi fy file that is
created whemed| _check is run aginst thef t 2000. nedl file:

act - user NE_Acti on
al w nsg At oni c_Set
canc- user NE_Acti on
dit-crs Resource_Acti on
dl t -user-secu NE_Acti on
ed- dat NE_Acti on
ed-pid NE_Acti on
ed- user-secu NE_Acti on
ent-attr Resource_Acti on
ent-crs At oni c_Set

The name of each MES&A appears in the left column, while the operation type appears in
the right column. If there are problems in the NEDL file, the message classification report
contains error and avning messages about these problems. Some common problems might be:

* Repeated BLOCK definitions
» Circular BLOCK references
* Missing delimiters (foreample, <>, [], {}, (), " ", etc.)

* Misspelled reseed words and kywords (NEDL resered words must be all uppercase
letters)

* lllegal nesting

Detailed Messa ge and Pattern Bloc k Repor ts (nedl.details)

Detailed message and pattern block reports contain listargbaov PATTERNS or
REGEXPs in the file are matched to EXAMPLESs. Bels an &cerpt from the
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nedl . det ai | s file that is created whamed| _check is run aginst thef t 2000. nedl
file:

Message "set-attr" (defined on line 3360 in ft2000. nedl)
Bl ock "set-attr_request”
This request matches the pattern for "set-attr_request™
For the exanple "SET-ATTR- T3: ATT- DDM 2000: | s- 5a-
2:123456::CR,,,,;"
The roles that get bound are:
role OTHER "ntfcncde" = "CR'

rol e RESOURCEI D = "|s-5a-2"

rol e RESOURCETYPE = "T3"

role NEID = " ATT- DDM 2000"
rol e RESOURCEI D = "|s-5a-2"

rol e MESSAGEI D = "123456"

The matching patterns are:
set-attr_request natches "SET- ATTR- T3: ATT- DDM 2000: | s-
ba-2:123456:: CR,,,, ;"

nodi fier mat ches " T3"

tid mat ches " ATT- DDMv 2000"
clli mat ches " ATT- DDMv 2000"
aid mat ches "l s-5a-2"

ai dl ayout mat ches "I s-5a- 2"

ctag mat ches "123456"

t agl ayout mat ches "123456"

nt f cncde mat ches " CR'

The EXAMPLE clause is identified in the fourth line of tiserpt. The EXAMPLE clause is
used to both illustrate andhdate the syntax gén the RTTERN clause.

Schema Reports

Thenedl_schema utility produces schema reports containing the ¥alhg information:
» Resources and their associated attgb and operations (messages)

» Attributes, their catgories, and their all@ed \alues and operations

e Operations and their associated mandatory parameters

Below is an ecerpt from theschena that is created whamed| _schena is run aginst the
ft2000. nedl file:

RESOURCE Equi prrent
DESCRI PTI ON: " The Equi pnent resource”
RESOURCEI DS: " ALL"
OPERATI ONS:  rept - evt
rtrv-alm
rtrv-cond
rtrv-eqpt
rtrv-nodifier
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swtoprotn
SWt owkg

ATTRI BUTES: MbdeSwi t chProt ecti on
ModeSwi t chToWdr ki ng
equi pment t ype

ATTRI BUTE Noti fi cati onCode
DESCRIPTION: "Alarmpriority indication"
PROTOCCLNAME:  NTFCNCDE
TYPE: State
VALUES: "CR' "MJ" "MN' "NA"
OPERATI ONS:

ACTI ON set-attr
DESCRI PTION: "Set the notification code associated with
i ncom ng signal failure events”
REQUEST OTHER PARAMETERS: ntfcncde { "CR' "MJ" "MN' "NA" }

This excerpt shas theEqui prrent resource and its associated operations andwtspthe
Not i fi cat i onCode attribute and its allwed \alues and operations, and &t - at t r
action (operation) and its required parameters.

NEDL Library

Xenadyne preides NEDL files for mayn SONET/SDH ADM (add/drop multipiers), WDM

(wave division multiplexers), and DCC (digital cross-connect) systems, as well as the Bellcore
generic message set as specified in Bellcore GR-833 and GR-834. This collection of pre-
existing NEDL files is called the NEDL Library

You can use the predsting NEDL files as pnaded, or you can edit them to create yowno
NEDL files that describe the specific netlw elements in your netwk. You can cut-and-paste
parts of anxsting NEDL file to create a meNEDL file.

Xenadyne is constantly creatingm8IEDL files. For updates, visit the Xenadyne web site at
http://ww. xenadyne. com
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Test Scripting Language

The Test Scripting Language (TSL) pides a command line intexde to the Mediator MOI

and enables you to test a NEDL fileaatst a real ddce to ensure that requests are processed
correctly and that responses and autonomous messages match what you specify in the NEDL
file. Figure4-1 illustrates the TSL sironment.

Reports — TSL Application Console NEDL File

¢

Editor

ASCII/TL1 NE

Figure4-1. ASCII/TL1 Device Test Environment

You should alays test your NEDL files because:
» An error may hee been made when interpreting the specifications for thieede
* The specifications for the dee may be out of date

TSL Commands

TSL consists of a set of commands and options, which can be entered irggractby
running script files. The TSL commands enable you to:

* Connect and disconnect from multiple NEs

* Retrieve or modify attrilite \alues

* Perform an action on a resource or on the NE itself

» Set timeout glues for responses

* Query the schema to determine which operations can be performed

Table4-1 lists the TSL commands and piakes a brief description for each command.

Table4-1. TSL Commands

Function Description
action Perform an Action on a resource or NE.
aut o Simulate an Autonomouwent message from the NE.
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Table4-1. TSL Commands (continued)

Function

Description

create

Send a Resource Create request to the NE

bget

Perform a Bulk Get operation on a resource or NE.

change

Change the NEDL file associated with the connectionyallp you to
exercise arious NEDL files aginst the NE without heng to disconnect
and reconnect with the NE.

connect

Assign an NE handle and connect to the NE.

debug

Set the detgging options.

del ete

Send a Delete Resource request to the NE.

di agnose

Check through the NE'schema and produce a list of applicable
operations.

di sconnect

Terminate the connection with the NE.

di spl ay

Browse information in the schema.

echo

Write aguments test dout .

exit

Terminate TSL.

expect

Specify the result that the xteoperation should return.

get

Retrieve the \alue of a specific attrilie.

handl e

Change to another connected NE with the specified NE handle.

hel p

Shaov the command line format for a specified command.

nmyet

Get multiple attrilnte values from a specific resource of the NE.

nmset

Set multiple attribte \alues on a specific resource of the NE.

r el oad

Reload a NEDL file—load a vesed NEDL file. This command enables
you to test changes to a NEDL file withoutimg to disconnect and
reconnect with the NE. All connections using the NEDL file are updated.

send

Send a i (pass-through) message.

set

Modify the \alue of a specific attrilte.

st at us

Shaw all open connections and the current date and time.
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Table 441. TSL Commands (continued)

Function Description

ti meout Globally set the maximum time that TSL shouldit¥or a response from
the NE after sending a request.

wai t Signal the Simulator to generate an autonomous message.

Diagnostic Reports

Use thedi agnose command in TSL to generate a report listing all of thenallde
operations that can be performed on the specified NE. Byltlethe report can be found in
thedi agnose. t sl file, which is generated when you run theagnose command. ¥u
can, havever, specify a file of your choice or print the reporstadout .

Below is an ecerpt from thedi agnose. t sl file that is created when tlié agnose
command is run agnst theddn2000. nedl file:

action NETWORKELEMENT set-sid si d=<si d>
bget NETWORKELEMENT rtrv-attr-alm

bget NETWORKELEMENT rtrv-cond

bget NETWORKELEMENT rtrv-pnsched

bget NETWORKELEMENT rtrv-sys

bget NETWORKELEMENT rtrv-ul sdcc ai d=ALL
set NETWORKELEMENT Al ar mGat ewayNet wor kK YES
set NETWORKELEMENT Al ar nGat ewayNet wor k NO
set NETWORKELEMENT DCCMbde DI STI NCT

set NETWORKELEMENT DCCMode | DENTI CAL

The operation (action, bget, set, etc.) appears irathleft column, folleved by the name of
the resource on which the operation can be performed, the name of the message, and an
OTHER role defined in the message.

In the first line of thisxcerpt, we can see that thet - si d message performs an Action
operation. The “sid” in angled bragis (<>) means that you must manually supply thise:
Ther trv- ul sdcc message in the sixth line of thiscerpt performs a Bulk Get operation,
and the QHER role “aid” is defined asALL.”

The first two Set operations listed indicate that #ear mGat ewayNet wor k attribute for
the NETWORKELEMENT resource may be set to either “YES” or “NThe last two Set
operations indicate that ti“CVbde attribute may be set to either “DISTINCT” or
“IDENTICAL.”

For more information about TSL, refer®EDL Author's Guidein the product documentation.
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Simulated Connections

You can gercise your NEDL file in TSL using theiitt-in simulator netwrk interface. This
network interface internally generates responses and autonomous messages using the
EXAMPLEs in your NEDL file, without actually connecting to a remote systenuse the
Simulator specify “sim” as the netwrk interface in the CONNECT command. The Simulator
disreggards the address stringprexample:

tsl>1 connect nyfile.nedl DEFAULT-NE simfoo
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Simulators

Xenadyne Mediator includes a standalone petvelement simulator for ASCII managemet
protocols lilke TL1. The simulator accepts connectionsrdl CP/IR and can simulate gn
number of netwrk elements and netwk element types concurrently

TheSimulator uses a NEDL file to simulate the messages andvtmetaf the corresponding
NE type. In order to test response messagese e that an EXAMPLE clausgigs in the
RESPONSE sub-block of the NEDL file. When the Simulator vesea request, it sends the
EXAMPLE back to the source of the request. Similaaty EXAMPLE clause muskest in
order to test unsolicited/autonomous messages sent by the NE.

For more information about the Simulatogfer toNEDL Author’s Guidein the product
documentation.

The Mediator product set also includes &i@M 2000 simulator which simulates a generic
SONET add-drop multipkr using the TL1 protocol. The ADM2000 simulator does not use a
NEDL file, as all of its behaors and responses are coded utt,ibsupports that management
features defined in theelm2000.nedl NEDL file. This simulator and NEDL file are used in
mary of the demonstrations angamples.

The ADM2000 simulator is implemented using the Xenadyne Mediator ASCII Agent
Framevork, and full source code for the ADM2000 is yided, so that you carxeend and
customize its behéor.
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CHAPTER B

Mediator MOI

Applications such as proxy agents, management protocol adaptors, etc.,eteditiie
Mediators NEDL Engine through protocol-neutral C ovd#PIs that comprise the Mediator
MOI (Mediator Object Intedce). The Mediatas’MOI consists of:

» Connection API
»  Operations API (including service forwaor pass-through messages)
* Schema API

This chapter prnades an gerview of the features and functionalityailable in the Mediator
MOI APIs for the C programming languagerketailed information on these APIs, refer to
the followving books in the product documentation set:

 Mediator C API Refance Manual
* Mediator Ava APl Refeence Manual
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Mediator MOI C API

Connection API Functions

The Connection API contains functions thatyide connection and connection management
information between management applications and NEs. Functionality for theirfigllis
supported:

» Initializing the Mediator MOI, NEDL Engine, and Nedvk Interface
» Connecting/disconnection to/from a NE
» Performing local management functions and queries

The main functions in the Connection API are listedahl&5-1.

Table5-1. Main Connection APl Function

Function Description
moi _initialize() Initializes the Mediator MOI and NEDL Engine.
nmoi _connect () Connects the Mediator to an NE and returns an NE

handle if successful.

noi _di sconnect () Disconnects the Mediator from the NE corresponding
to the specified NE handle.

moi _get _neh_*() A group of functions that puide information for a
particular connection as identified by an NE handle.

A network element handle (NE handle) is returnedrby connect () each time a
connection with the NE is established. An NE handle is the run-time, protocol-neutral
information used by the NEDL Engine to identify a specific NE. This is not to be confused
with the netverk element ID (NEID), which is the protocol-specific information used by the
NE in its responses or unsolicited messages.
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Operations API Functions

The Operations API ales you to perform “operations” using the fallmg message types:

* Getrequests

e Setrequests
» Actions

» Unsolicited messages (notifications)

The \arious operations and their corresponding functions are describebleb?.

Table 5-2. Management Operations and Corresponding Functions

Operation

Atomic Get

Operations Unit Function(s)

noi _get _attri bute()

Description

Retrieves the attribte \alue ofone
attribute in a resource.

Multi Get

moi _get _rmul ti _begi n()
moi _get _rmul ti _add()
moi _get _mul ti _send()

Build and send a request to reteene
or more attriltes in a resource.

Bulk Get

noi _get bul k()

Retrieves multiple attribtes in the
specified resource.

Atomic Set

noi _set _attribute()

Modifies the walue of an attribte in a
resource.

Bulk Set

moi _set_multi _begi n()
nmoi _set _add_add()
nmoi _set _add_send()

Set multiple attribtes in the specified
resource.

Action

noi _send_action()

Performs some action on a specified
resource, bt does notxglicitly set or
retrieve attribute \alues.

Notify

noi _get _next _event ()
or
noi _get _neh_event ()

Receves an unsolicited message from
the NE. This message can indicate an
alarm, attrilite value change, or
operational status change. In addition,
the rav message is madeailable to

the application.

N/A

nmoi _send_raw_nsg()

Send a na message to an NE. This
allows an application to communicate
directly with the NE without imolving
the Mediator
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Schema API Functions

The Schema API puides read-only access to the NEDL Schema. These functions can be used
by the application desloper to access the information from the NEDL file or SNMP MIB for a
particular NE type. This alles an application to dynamically determine the :NE’

characteristics (fon@mple, resource types and attitio types). In other erds, you can

develop dynamicallyself-configurable applications that can learn thesBaracteristics

during run-time and manage the NEs accordingly

Some of the main functions in the Schema API are listedlieB-3.

Table 5-3. Schema API Functions for Obtaining Information from an NE

Function Description
nmoi _sch_resource() Get a list of all the NE resources.
moi _sch_attributes() Get a list of all the NE attributes.

moi _sch_res_attributes() | Geta list of attribtes belonging to the specified
resource.

moi _sch_attr_resources() | Geta list of resources containing the specified atgib

moi _sch_attr_is_*() Group of functions that tells you whether or not an
action may be performed on the specified aitdb

nmoi _sch_operations() Get a list of all the NS Operations.
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Technical Details and References

This appendix describes the technical details of Xenadyne Mediator and lists the technical
references.

Technical Details

The technical details for Xenadyne Mediator are described in theviimfsubsections.

Message Throughput

Xenadyne Mediator can process 5000 alarm messages per saaagdd 28 bytes per
message) on a modern single-processor host. Throughput scales linearly with additional
processors.

Network Element Protocols

Xenadyne Mediator supports:

* Proprietary ASCII protocols

e TL1 (Bellcore GR-831)

*  SNMP \ersions 1, 2c and 3.

* Binary (or bitstream) protocols such as QD2 and ASN.1

Network Communications Protocols

Xenadyne Mediator supports basic transport protocas lik
« TCPI/IP

e Serial I/O

e SunLink X.25 (Solaris only)

» Userimplemented protocols, such as SSL

Mediator also supports hightavel protocols such as

* Telnet
e HTTP
Xenadyne Mediator 3.0 Mediator Product Overview
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Proxy Agents/Management Protocol Adaptors

Xenadyne Mediator can be igrated with a ariety of agent toolkits to delop proxy agents
or management protocol adaptors @4Pfor different management protocols, including:

*  SNMP
« CMIP

+ CORBA
« XML

Mediator includes an SNMP Proxy Agent API specifically for the purpose of constructing the
SNMP Agent portions of the SNMP proxy agent.

Management Application Integration

Mediator can be intgated with management applications written ip afithe folloving

languages:
« C

. C++

« Jaa

NEDL Library

Currently the NEDL Library includes:
* Add/Drop Multiplexers
Lucent: DDM-2000, FF2000
Fujitsu: FLM150, FLM600, FLM2400
Alcatel: 1603/1612 SM, 1648 SM
Nortel: S/IDMS Transport Node
» Digital Cross-Connects

—  Lucent: DACS lIl, DACS IV
* WaveDivision Multiplexers

—  Pirdli: WDM16
* TL1Generic Requirements

— Bellcore: GR-833, GR-834
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Supported Platforms

Xenadyne Mediator can run on the feliag platforms:

Sun Solaris 2.7, 8 and Solaris 9 on Sparc.
Sun Solaris 9 on x86

Red Hat Linux 9.0 on x86.

Windows NT/2000/XP

HP-UX 11

IBM AIX 4.3.3

Memory and Disk Space Requirements

The memory and disk space requirements for Xenadyne Mediator are list&ed belo

Minimum memory requirement: 64MB
Minimum disk space requirement fon@éopment: 40MB
Average disk space requirement for run-time data: 5SMB

Technical References

Technical references are listed belo

Bellcore GR-831-CORE, OTGR Section 12.1, Operations Application Messages - Lan-
guages for Operations Application Messages, Issueverloer 1996

Request for Comments (RFC) 1156, Management Information Base for netl man-
agement of TCP/IP-based internets, May 1990

Request for Comments (RFC) 1213, Management Information Base for netl man-
agement of TCP/IP-based internets: MIB-Il, March 1991
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