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About This Guide

Use this guide to develop on-box Junos OS automation scripts in Python, SLAX, or XSLT to automate
operational and configuration tasks on network devices running Junos OS or to create macros to
simplify complex configurations. Junos OS automation scripts include commit scripts and macros,
operation (op) scripts, event policies and event scripts, and SNMP scripts.
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Junos automation consists of a suite of tools used to automate operational and configuration tasks on
network devices running the Junos® operating system (Junos OS). The Junos automation toolkit is part
of the standard Junos OS available on all switches, routers, and security devices running Junos OS.
Junos automation tools, which leverage the native XML capabilities of Junos OS, include commit scripts
and macros, operation (op) scripts, event policies and event scripts, and SNMP scripts.

Junos automation simplifies complex configurations and reduces potential configuration errors. It saves
time by automating operational and configuration tasks. It also speeds troubleshooting and maximizes
network uptime by warning of potential problems and automatically responding to system events.

Junos automation can capture the knowledge and expertise of experienced network operators and
administrators and allow a business to leverage this combined expertise across the organization.



Junos automation scripts can be written in the following scripting languages:
e Extensible Stylesheet Language Transformations (XSL7)

e Stylesheet Language Alternative syntaX (SLAX)

e Python

XSLT is a standard for processing Extensible Markup Language (XML) data and is designed to convert
one XML document into another. SLAX is an alternative to XSLT. It has a simple syntax that follows the
style of C and PERL, but retains the same semantics as XSLT. Programmers who are familiar with C often
find it easier to learn and use SLAX. You can easily convert SLAX scripts into XSLT and convert XSLT
scripts into SLAX. Python is a commonly-used, open-source programming language with extensive
standard and community libraries. On devices running Junos OS, Python automation scripts can leverage
Junos PyEZ APls to simplify many operational and configuration tasks.

The following sections describe the different types of functionality for Junos automation:

Junos Configuration Automation: Commit Scripts

Junos configuration automation uses commit scripts to automate the commit process. Junos OS commit
scripts enforce custom configuration rules. When a candidate configuration is committed, it is inspected
by each active commit script. If a configuration violates your custom rules, the script can instruct Junos
OS to take appropriate action. A commit script can perform the following actions:

e Generate and display custom warning messages to the user

e Generate and log custom system log (syslog) messages

e Change the configuration to conform to the custom configuration rules

e Generate a commit error and halt the commit operation

Commit scripts, when used in conjunction with macros, allow you to simplify the Junos configuration

and, at the same time, extend it with your own custom configuration syntax.

Junos Operations Automation: Op Scripts

Junos operations automation uses op scripts to automate operational tasks and network
troubleshooting. Junos OS op scripts can be executed manually in the CLI or upon user login, or they
can be called from another script. Op scripts can process user arguments and can be constructed to:

e Create custom operational mode commands
e Execute a series of operational mode commands

e Customize the output of operational mode commands



e Shorten troubleshooting time by gathering operational information and iteratively narrowing down
the cause of a network problem

e Perform controlled configuration changes

e Monitor the overall status of a device by creating a general operation script that periodically checks
network warning parameters, such as high CPU usage.

Junos Event Automation: Event Scripts and Event Policy

Junos event automation uses event policies and event scripts to instruct Junos OS to perform actions in
response to system events.

Event Policy

An event policy is an if-then-else construct that defines actions to be executed by the software on
receipt of an event such as a system log message or SNMP trap. Event policies can be executed in
response to a single system event or to correlated system events. For each policy, you can configure
multiple actions including:

e Ignore the event

e Upload a file to a specified destination

e Execute Junos OS operational mode commands
e Execute Junos OS event scripts

e Modify the configuration

Event Scripts

Junos OS event scripts are triggered automatically by defined event policies in response to a system
event and can instruct Junos OS to take immediate action. An event script automates network
troubleshooting and network management by:

e Automatically diagnosing and fixing problems in the network
e Monitoring the overall status of a device
e Running automatically as part of an event policy that detects periodic error conditions

e Changing the configuration in response to a problem



Junos SNMP Automation: SNMP Scripts

Junos OS SNMP scripts provide the flexibility to support custom MIBs. SNMP scripts are triggered
automatically when the SNMP manager requests information from the SNMP agent for an object
identifier (OID) that is mapped to an SNMP script for an unsupported OID. The script acts like an SNMP

subagent, and the system sends the return value from the script to the network management system
(NMS).

You can map an SNMP script to one or more OIDs using the oid statement at the [edit system scripts
snmp file script-name] hierarchy level.
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The Junos Automation Enhancements are designed to support the increasing needs of large data centers
for more automation and programmability.

Features of the Junos Automation Enhancements

To use the Junos Automation Enhancements, you must install the software bundle that contains
Enhanced Automation. The filename of the software bundle varies, depending on the switch. For
example, for the QFX5200 switch, you would install an image with the filename jinstall-gfx-5e-flex-
version-domestic-signed.tgz. This software bundle is identical to the other software bundle except that



Veriexec is disabled, which enables you to run unsigned programs, such as programs that you develop
with Python, Chef, and Puppet. The Junos Automation Enhancements include the following features:

The factory default configuration is a Layer 3 configuration. (The standard default factory
configuration on some device series is Layer 2.)

Safeguards ensure that you cannot overwrite essential Junos OS files, including system log
notifications.

The installation automatically sets up and reserves a 1 GB user partition on your system. You can use
this partition to store your binaries and additional packages.

The user partition is not overwritten when you upgrade or downgrade the software to a OS image
that does not contain the automation enhancements.

NOTE: If you make changes to the user partition while performing a unified in-service
software upgrade (unified ISSU), the changes might be lost.

The Python interpreter is included by default.

e You can invoke Python directly from the shell. See "Using Python Interactive Mode on Devices
Running Junos OS with Enhanced Automation" on page 288.

e Starting with Junos OS Release 14.1X53-D10, three open-source Python modules are pre-
installed in the jinstall-qfx-5-flex-x.tgz software bundle.

Chef for Junos OS and Puppet for Junos OS automation tools for provisioning and managing
computer networking and storage resources are included.

e For further information on Chef, see Chef for Junos Getting Started Guide.

e For further information on Puppet, see Puppet for Junos OS Documentation.

NOTE: For full compatibility, you must use only Chef for Junos OS and Puppet for Junos OS
rather than the standard FreeBSD versions of Chef and Puppet software.

& CAUTION: Download additional third party packages at your own risk.



‘ Using Python Interactive Mode on Devices Running Junos OS with Enhanced Automation | 288

Understanding Automation Script Support on the QFabric System
Director Devices

Junos OS automation consists of a suite of tools used to automate operational and configuration tasks
on network devices running Junos OS. The automation tools, which leverage the native XML capabilities
of the Junos OS, include commit scripts, operation (op) scripts, event policies and event scripts, and
macros.

NOTE: Event policies and event scripts are not supported on the QFabric system at this time.

The QFabric system supports Junos OS automation scripts that are written in Stylesheet Language
Alternative Syntax (SLAX) version 1.0.

Commit scripts automate the commit process and enforce custom configuration rules. You can use
commit scripts to generate specific errors and warnings, and customize configurations and configuration
templates. When a candidate configuration is committed, it is inspected by each active commit script. If
a configuration violates your custom rules and the scripts generate an error, the commit fails. If the
commit is successful, any configuration changes (both transient and permanent) are incorporated into
the active configuration before it is passed to the Director software, which distributes the configuration
to all applicable QFabric system components, including Node devices and Node servers.

Op scripts automate operational and troubleshooting tasks. Op scripts can be executed manually from
the Junos OS CLI or NETCONF XML management protocol, or they can be called from another script.

The QFabric system supports the following automation script features:

e Commit scripts and op scripts

e Scripts written in SLAX version 1.0

The QFabric system has the following requirements when using automation scripts:

e Scripts are configured and deployed from the Director group. Since there is more than one Director
device in a Director group, scripts must be deployed by each Director device or deployed in the
shared media space.



e Scripts are stored in the shared media at this location: /pbdata/mgd_shared/ partition-ip/var/db/
scripts. Under this directory, commit scripts are stored in the commit subdirectory, and op scripts are
stored in the op subdirectory.

e Scripts are not stored in flash memory.

RELATED DOCUMENTATION
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Controlling the Execution of Commit Scripts in the QFabric System | 496
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Extensible Markup Language (XML) is a language for defining a set of markers, called £ags, that are
applied to a data set or document to describe the function of individual elements and codify the
hierarchical relationships between them. XML tags look much like Hypertext Markup Language (HTML)
tags, but XML is actually a metalanguage used to define tags that best suit the kind of data being
marked.

For more details about XML, see A Technical Introduction to XML at http./www.xml.com/pub/a/98/10/
guideO.htm/and the additional reference material at the Attp./www.xml.com site. The official XML
specification from the World Wide Web Consortium (W3C), Extensible Markup Language (XML) 1.0, is
available at http./www.w3.org/TR/REC-xml.



The following sections discuss general aspects of XML:

Tag Elements

XML has three types of tags: opening tags, closing tags, and empty tags. XML tag names are enclosed in
angle brackets and are case sensitive. Items in an XML-compliant document or data set are always
enclosed in paired opening and closing tags, and the tags must be properly nested. That is, you must
close the tags in the same order in which you opened them. XML is stricter in this respect than HTML,
which sometimes uses only opening tags. The following examples show paired opening and closing tags
enclosing a value. The closing tags are indicated by the forward slash at the start of the tag name.

<interface-state>enabled</interface-state>

<input-bytes>25378</input-bytes>

The term tag elementrefers to a three-part set: opening tag, contents, and closing tag. The content can
be an alphanumeric character string as in the preceding examples, or can itself be a containertag
element, which contains other tag elements. For simplicity, the term fagis often used interchangeably
with tag element or element.

If a tag element is empty—has no contents—it can be represented either as paired opening and closing
tags with nothing between them, or as a single tag with a forward slash after the tag name. For example,
the notation <snmp-trap-flag/> is equivalent to <snmp-trap-flag></snmp-trap-flag>.

As the preceding examples show, angle brackets enclose the name of the tag element. This is an XML
convention, and the brackets are a required part of the complete tag element name. They are not to be
confused with the angle brackets used in the Juniper Networks documentation to indicate optional parts
of Junos OS CLI command strings.

Junos XML tag elements obey the XML convention that the tag element name indicates the kind of
information enclosed by the tags. For example, the name of the Junos XML <interface-state> tag
element indicates that it contains a description of the current status of an interface on the device,
whereas the name of the<input-bytes> tag element indicates that its contents specify the number of
bytes received.

When discussing tag elements in text, this documentation conventionally uses just the opening tag to
represent the complete tag element (opening tag, contents, and closing tag). For example, the
documentation refers to the <input-bytes> tag to indicate the entire <input-bytes>number-of-bytes</
input-bytes> tag element.

Attributes

XML elements can contain associated properties in the form of attributes, which specify additional
information about an element. Attributes appear in the opening tag of an element and consist of an



attribute name and value pair. The attribute syntax consists of the attribute name followed by an equals
sign and then the attribute value enclosed in quotation marks. An XML element can have multiple
attributes. Multiple attributes are separated by spaces and can appear in any order.

In the following example, the configuration element has two attributes, junos:changed-seconds and
junos:changed-localtime.

<configuration junos:changed-seconds="1279908006" junos:changed-

localtime="2010-07-23 11:00:06 PDT">

The value of the junos:changed-seconds attribute is "1279908006", and the value of the junos:changed-
localtime attribute is "2010-07-23 11:00:06 PDT".

Namespaces

Namespaces allow an XML document to contain the same tag, attribute, or function names for different
purposes and avoid name conflicts. For example, many namespaces may define a print function, and
each may exhibit a different functionality. To use the functionality defined in one specific namespace,
you must associate that function with the namespace that defines the desired functionality.

To refer to a tag, attribute, or function from a defined namespace, you must first provide the namespace
Uniform Resource Identifier (URI) in your style sheet declaration . You then qualify a tag, attribute, or
function from the namespace with the URI. Since a URI is often lengthy, generally a shorter prefix is
mapped to the URI.

In the following example the jcs prefix is mapped to the namespace identified by the URI http:/
xml.juniper.net/junos/commit-scripts/1.0, which defines extension functions used in commit, op, event,
and SNMP scripts. The jcs prefix is then prepended to the output function, which is defined in that
namespace.

<?xml version="1.0"7?>
<xsl:stylesheet version="1.0" xmlns:jcs="http://xml.juniper.net/junos/commit-

scripts/1.0">

<xsl:value-of select="jcs:output ('The VPN is up."')"/>

</xsl: stylesheet>

During processing, the prefix is expanded into the URI reference. Although there may be multiple
namespaces that define an output element or function, the use of jcs:output explicitly defines which
output function is used. You can choose any prefix to refer to the contents in a namespace, but there
must be an existing declaration in the XML document that binds the prefix to the associated URI.



Document Type Definition

An XML-tagged document or data set is structured, because a set of rules specifies the ordering and
interrelationships of the items in it. The rules define the contexts in which each tagged item can—and in
some cases must—occur. A file called a document type definition, or DTD, lists every tag element that
can appear in the document or data set, defines the parent-child relationships between the tags, and
specifies other tag characteristics. The same DTD can apply to many XML documents or data sets.

Junos XML Management Protocol and Junos XML API Overview | 14
XML and Junos OS Overview | 12

XML and Junos OS Overview

Extensible Markup Language (XML) is a standard for representing and communicating information. It is a
metalanguage for defining customized tags that are applied to a data set or document to describe the
function of individual elements and codify the hierarchical relationships between them. Junos OS
natively supports XML for the operation and configuration of devices running Junos OS.

The Junos OS command-line interface (CLJ/) and the Junos OS infrastructure communicate using XML.
When you issue an operational mode commandin the CLI, the CLI converts the command into XML
format for processing. After processing, Junos OS returns the output in the form of an XML document,
which the CLI converts back into a readable format for display. Remote client applications also use XML-
based data encoding for operational and configuration requests on devices running Junos OS.

The Junos XML AP/is an XML representation of Junos OS configuration statements and operational
mode commands. It defines an XML equivalent for all statements in the Junos OS configuration
hierarchy and many of the commands that you issue in CLI operational mode. Each operational mode
command with a Junos XML counterpart maps to a request tag element and, if necessary, a response tag
element.

To display the configuration or operational mode command output as Junos XML tag elements instead
of as the default formatted ASCII, issue the command, and pipe the output to the display xml command.
Infrastructure tag elements in the response belong to the Junos XML management protocol. The tag
elements that describe Junos OS configuration or operational data belong to the Junos XML API, which
defines the Junos OS content that can be retrieved and manipulated by both the Junos XML



management protocol and the NETCONF XML management protocol operations. The following example
compares the text and XML output for the show chassis alarms operational mode command:

user@host> show chassis alarms

No alarms currently active

user@host> show chassis alarms | display xml

<rpc-reply xmlns:junos="http://xml.juniper.net/junos/10.4R1/junos">
<alarm-information xmlns="http://xml.juniper.net/junos/10.4R1/junos-alarm">
<alarm-summary>
<no-active-alarms/>
</alarm-summary>
</alarm-information>
<cli>
<banner></banner>
</cli>

</rpc-reply>

To display the Junos XML API representation of any operational mode command, issue the command,
and pipe the output to the display xml rpc command. The following example shows the Junos XML API
request tag for the show chassis alarms command.

user@host> show chassis alarms | display xml rpc

<rpc-reply xmlns:junos="http://xml.juniper.net/junos/10.4R1/junos">
<rpc>
<get-alarm-information>
</get-alarm-information>
</rpc>
<cli>
<banner></banner>
</cli>

</rpc-reply>



As shown in the previous example, the | display xml rpc option displays the Junos XML API request tag
that is sent to Junos OS for processing whenever the command is issued. In contrast, the | display xml
option displays the actual output of the processed command in XML format.

When you issue the show chassis alarms operational mode command, the CLI converts the command
into the Junos XML API <get-alarm-information> request tag and sends the XML request to the Junos
OS infrastructure for processing. Junos OS processes the request and returns the <alarm-information>
response tag element to the CLI. The CLI then converts the XML output into the “No alarms currently
active” message that is displayed to the user.

Junos OS automation scripts use XML to communicate with the host device. Junos OS provides XML-
formatted input to a script. The script processes the input source tree and then returns XML-formatted
output to Junos OS. The script type determines the XML input document that is sent to the script as
well as the output document that is returned to Junos OS for processing. Commit script input consists of
an XML representation of the post-inheritance candidate configuration file. Event scripts receive an
XML document containing the description of the triggering event. All script input documents contain
information pertaining to the Junos OS environment, and some scripts receive additional script-specific
input that depends on the script type.

\ Junos XML API Explorer

Junos XML Management Protocol and Junos XML API Overview

The Junos XML Management Protocol is an XML-based protocol that client applications use to request
information from and manage the configuration on routing, switching, and security devices running
Junos OS. It uses an XML-based data encoding for the configuration data and remote procedure calls.
The Junos XML protocol defines basic operations that are equivalent to configuration mode commands
in the Junos OS command-line interface (CLJ). Applications use the protocol operations to display, edit,
and commit configuration statements (among other operations), just as administrators use CLI
configuration mode commands such as show, set, and commit to perform those operations.

The Junos XML AP/is an XML representation of Junos OS configuration statements and operational
mode commands. Junos XML configuration tag elements are the content to which the Junos XML
protocol operations apply. Junos XML operational tag elements are equivalent in function to operational
mode commands in the CLI, which administrators use to retrieve status information for a device.

Client applications request information and change the configuration on a switch, router, or security
device by encoding the request with tag elements from the Junos XML management protocol and Junos
XML API and sending it to the Junos XML protocol server on the device. The Junos XML protocol server


https://apps.juniper.net/xmlapi/

is integrated into Junos OS and does not appear as a separate entry in process listings. The Junos XML
protocol server directs the request to the appropriate software modules within the device, encodes the
response in Junos XML protocol and Junos XML API tag elements, and returns the result to the client
application. For example, to request information about the status of a device’s interfaces, a client
application sends the Junos XML API <get-interface-information> request. The Junos XML protocol
server gathers the information from the interface process and returns it in the Junos XML API
<interface-information> response tag element.

You can use the Junos XML management protocol and Junos XML API to configure devices running
Junos OS or request information about the device configuration or operation. You can write client
applications to interact with the Junos XML protocol server, and you can also use the Junos XML
protocol to build custom end-user interfaces for configuration and information retrieval and display,
such as a Web browser-based interface.
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Advantages of Using the Junos XML Management Protocol and Junos
XML API
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The Junos XML management protocol and Junos XML AP/ fully document all options for every
supported Junos OS operational request, all statements in the Junos OS configuration hierarchy, and
basic operations that are equivalent to configuration mode commands. The tag names clearly indicate
the function of an element in an operational or configuration request or a configuration statement.

The combination of meaningful tag names and the structural rules in a DTD makes it easy to understand
the content and structure of an XML-tagged data set or document. Junos XML and Junos XML protocol



tag elements make it straightforward for client applications that request information from a device to
parse the output and find specific information.

Parsing Device Output

The following example illustrates how the Junos XML API makes it easier to parse device output and
extract the needed information. The example compares formatted ASC// and XML-tagged versions of
output from a device running Junos OS.

The formatted ASCII follows:

Physical interface: fxp0O, Enabled, Physical link is Up
Interface index: 4, SNMP ifIndex: 3

The corresponding XML-tagged version is:

<interface>
<name>fxp0</name>
<admin-status>enabled</admin-status>
<operational-status>up</operational-status>
<index>4</index>
<snmp-index>3</snmp-index>

</interface>

When a client application needs to extract a specific value from formatted ASCII output, it must rely on
the value's location, expressed either absolutely or with respect to labels or values in adjacent fields.
Suppose that the client application wants to extract the interface index. It can use a regular-expression
matching utility to locate specific strings, but one difficulty is that the number of digits in the interface
index is not necessarily predictable. The client application cannot simply read a certain number of
characters after the Interface index: label, but must instead extract everything between the label and
the subsequent label SNMP iflndex: and also account for the included comma.

A problem arises if the format or ordering of text output changes in a later version of the Junos OS. For
example, if a Logical index: field is added following the interface index number, the new formatted ASCII
might appear as follows:

Physical interface: fxp0O, Enabled, Physical link is Up
Interface index: 4, Logical index: 12, SNMP ifIndex: 3



An application that extracts the interface index number delimited by the Interface index: and SNMP
ifindex: labels now obtains an incorrect result. The application must be updated manually to search for
the Logical index: label as the new delimiter.

In contrast, the structured nature of XML-tagged output enables a client application to retrieve the
interface index by extracting everything within the opening <index> tag and closing </index> tag. The
application does not have to rely on an element’s position in the output string, so the Junos XML
protocol server can emit the child tag elements in any order within the <interface> tag element. Adding
a new <logical-index> tag element in a future release does not affect an application’s ability to locate
the <index> tag element and extract its contents.

Displaying Device Output

XML-tagged output is also easier to transform into different display formats than formatted ASCII
output. For instance, you might want to display different amounts of detail about a given device
component at different times. When a device returns formatted ASCII output, you have to write special
routines and data structures in your display program to extract and show the appropriate information
for a given detail level. In contrast, the inherent structure of XML output is an ideal basis for a display
program’s own structures. It is also easy to use the same extraction routine for several levels of detail,
simply ignoring the tag elements you do not need when creating a less detailed display.

Junos XML Management Protocol and Junos XML API Overview | 14
XML Overview | 9
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Commit scripts, op scripts, event scripts, and SNMP scripts can be written in Extensible Stylesheet
Language Transformations (XSL7), which is a standard for processing Extensible Markup Language (XML)
data. XSLT is developed by the World Wide Web Consortium (W3C) and is accessible at Attp./
www.w3c.org/TR/xslt .



XSLT Advantages

XSLT is a natural match for Junos OS, with its native XML capabilities. XSLT performs XML-to-XML
transformations, turning one XML hierarchy into another. It offers a great degree of freedom and power
in the way in which it transforms the input XML, allowing everything from making minor changes to the
existing hierarchy (such as additions or deletions) to building a completely new document hierarchy.

Because XSLT was created to allow generic XML-to-XML transformations, it is a natural choice for both
inspecting configuration syntax (which Junos OS can easily express in XML) and for generating errors
and warnings (which Junos OS communicates internally as XML). XSLT includes powerful mechanisms
for finding configuration statements that match specific criteria. XSLT can then generate the appropriate
XML result tree from these configuration statements to instruct the Junos OS user-interface (Ul)
components to perform the desired behavior.

Although XSLT provides a powerful scripting ability, its focus is specific and limited. It does not make
Junos OS vulnerable to arbitrary or malicious programmers. XSLT restricts programmers from
performing haphazard operations, such as opening random Transmission Control Protocol (TCP) ports,
forking numerous processes, or sending e-mail. The only action available in XSLT is to generate XML,
and the XML is interpreted by the Ul according to fixed semantics. An XSLT script can output only XML
data, which is directly processed by the Ul infrastructure to allow only the specific abilities listed above—
generating error, warning, and system log messages, and persistent and transient configuration changes.
This means that the impact of commit scripts, op scripts, event scripts, and SNMP scripts on the device
is well-defined and can be viewed inside the command-line interface (CLI), using commands added for
that purpose.

XSLT Engine

XSLT is a language for transforming one XML document into another XML document. The basic model is
that an XSLT engine (or processor) reads a script (or style sheet) and an XML document. The XSLT engine
uses the instructions in the script to process the XML document by traversing the document’s hierarchy.
The script indicates what portion of the tree should be traversed, how it should be inspected, and what
XML should be generated at each point. For commit scripts, op scripts, event scripts, and SNMP scripts,
the XSLT engine is a function of the Junos OS management process (mga).

Figure 1 on page 20 shows the relationship between an XSLT commit script and the XSLT engine.

Figure 1: Flow of XSLT Commit Script Through the XSLT Engine

XML candidate Commit script (XSLT) XML candidate

configuration configuration
input document output document
i

[o]

N Pl A
/11N /IN
[ ]

| 000

017030




XSLT Concepts
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XSLT has seven basic concepts. These are summarized in Table 1 on page 21.

Table 1: XSLT Concepts

XSLT Concepts

XPath

Templates

Parameters

Variables

Programming instructions

Recursion

Context (Dot)

RELATED DOCUMENTATION

XPath Overview | 22

Description

Expression syntax for specifying a node in the input document

Mechanism for mapping input hierarchies to instructions that handle
them

Mechanism for passing arguments to templates

Mechanism for defining read-only references to nodes

Mechanism for defining logic in XSLT

Mechanism by which templates call themselves to facilitate looping

Node currently being inspected in the input document
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XSLT Variables Overview | 32



XSLT Namespace

The XSLT namespace has the Uniform Resource Identifier (URI) http:/www.w3.0rg/1999/XSL/
Transform. The namespace must be included in the style sheet declaration of a script in order for the
XSLT processor to recognize and use XSLT elements and attributes. The following example declares the
XSLT namespace and associates the xsl prefix with the URI.

<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

<xsl:template match="route">

</xsl:template>

</xsl:stylesheet

Once the XSLT namespace is declared in a script, you use elements and attributes from the namespace
by adding the associated prefix, which in this case is xsl, to the tag or attribute name. In the preceding
example, the XSLT processor knows to treat xsl:template as an XSLT instruction. During processing, the
xsl prefix is expanded into the URI reference, and the functionality of the template element is defined by
the XSLT namespace. For more information about namespaces, see "XML Overview" on page 9.

XPath Overview
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XSLT uses the XML Path Language (XPath) standard to specify and locate elements in the input
document’s XML hierarchy. XPath's powerful expression syntax enables you to define complex criteria
for selecting portions of the XML input document.



Nodes and Axes

XPath views every piece of the document hierarchy as a node. For commit scripts, op scripts, event
scripts, and SNMP scripts, the important types of nodes are element nodes, text nodes, and attribute
nodes. Consider the following XML tags:

<system>
<host-name>my-router</host-name>
<accounting inactive="inactive">

</system>

These XML tag elements show examples of the following types of XPath nodes:
e <host-name>my-router</host-name>—Element node

e my-router—Text node

¢ inactive="inactive"—Attribute node

Nodes are viewed as being arranged in certain axes. The ancestor axis points from a node up through its
series of parent nodes. The child axis points through the list of an element node’s direct child nodes. The
attribute axis points through the list of an element node’s set of attributes. The following-sibling axis
points through the nodes that follow a node but are under the same parent. The descendant axis
contains all the descendents of a node. There are numerous other axes that are not listed here.

Each XPath expression is evaluated from a particular node, which is referred to as the context node (or
simply context). The context node is the node at which the XSLT processor is currently looking. XSLT
changes the context as the document’s hierarchy is traversed, and XPath expressions are evaluated from

that particular context node.

NOTE: In Junos OS commit scripts, the context node concept corresponds to Junos OS hierarchy
levels. For example, the /configuration/system/domain-name XPath expression sets the context
node to the [edit system domain-name] hierarchy level.

We recommend including the <xsl:template match="configuration"> template in all commit
scripts. This element allows you to exclude the /configuration/ root element from all XPath
expressions in programming instructions (such as <xsl:for-each> or <xsl:if>) in the script, thus
allowing you to begin XPath expressions at a Junos hierarchy level (for example, system/domain-
name). For more information, see Required Boilerplate for Commit Scripts.



Path and Predicate Syntax

An XPath expression contains two types of syntax, a path syntax and a predicate syntax. Path syntax
specifies which nodes to inspect in terms of their path locations on one of the axes in the document’s
hierarchy from the current context node. Several examples of path syntax follow:

e accounting-options—Selects an element node named accounting-options that is a child of the
current context.

e server/name—Selects an element node named name that is a child of an element named server that
is a child of the current context.

¢ /configuration/system/domain-name—Selects an element node named domain-name that is the
child of an element named system that is the child of the root element of the document
(configuration).

e parent::system/host-name—Selects an element node named host-name that is the child of an
element named system that is the parent of the current context node. The parent:: axis can be
abbreviated as two periods (..).

The predicate syntax allows you to perform tests at each node selected by the path syntax. Only nodes
that pass the test are included in the result set. A predicate appears inside square brackets ([ ]) after a
path node. Following are several examples of predicate syntax:

e server[name ='10.1.1.1']—Selects an element named server that is a child of the current context and
has a child element named name whose value is 10.1.1.1.

¢ *[@inactive]—Selects any node (* matches any node) that is a child of the current context and that
has an attribute (@ selects nodes from the attribute axis) named inactive.

¢ route[starts-with(next-hop, '10.10.)]—Selects an element named route that is a child of the current
context and that has a child element named next-hop whose value starts with the string 10.10..

The starts-with function is one of many functions that are built into XPath. XPath also supports

relational tests, equality tests, and many more features not listed here.

XPath Operators

XPath supports standard logical operators, such as AND and | (or); comparison operators, such as =, !=,
<, and >; and numerical operators, such as +, -, and *.

In XSLT, you always have to represent the less-than (<) operator as &lt; and the less-than-or-equal-to
(<=) operator as &lt;= because XSLT scripts are XML documents, and less-than signs are represented this
way in XML.



For more information about XPath functions and operators, consult a comprehensive XPath reference
guide. XPath is fully described in the W3C specification at Attp:/w3c.org/TR/xpath.

XSLT Templates Overview

IN THIS SECTION

Unnamed (Match) Templates | 25

Named Templates | 26

An XSLT script consists of one or more sets of rules called templates. Each template is a segment of
code that contains rules to apply when a specified node is matched. You use the <xsl:template> element
to build templates.

There are two types of templates, named and unnamed (or match), and they are described in the
following sections.

Unnamed (Match) Templates

Unnamed templates, also known as match templates, include a match attribute that contains an XPath
expression to specify the criteria for nodes upon which the template should be invoked. In the following
example, the template applies to the element named route that is a child of the current context and that
has a child element named next-hop whose value starts with the string 10.10..

<xsl:template match="route[starts-with (next-hop, '10.10.")]">
<!-- ... body of the template ... -—>

</xsl:template>

By default, when XSLT processes a document, it recursively traverses the entire document hierarchy,
inspecting each node, looking for a template that matches the current node. When a matching template
is found, the contents of that template are evaluated.

The <xsl:apply-templates> element can be used inside an unnamed template to limit and control XSLT’s
default, hierarchical traversal of nodes. If the <xsl:apply-templates> element has a select attribute, only
nodes matching the XPath expression defined by the attribute are traversed. Otherwise all children of
the context node are traversed. If the select attribute is included, but does not match any nodes, nothing
is traversed and nothing happens.



In the following example, the template rule matches the <route> element in the XML hierarchy. All the
nodes containing a changed attribute are processed. All <route> elements containing a changed
attribute are replaced with a <new> element.

<xsl:template match="route">
<new>
<xsl:apply-templates select="*[Q@changed]"/>
</new>

</xsl:template>

Using unnamed templates allows the script to ignore the location of a tag in the XML hierarchy. For
example, if you want to convert all <author> tags into <div class="author"> tags, using templates
enables you to write a single rule that converts all <author> tags, regardless of their location in the input
XML document.

For more information about how unnamed templates are used in scripts, see "xsl:template match="/"
Template" on page 72.

Named Templates

Named templates operate like functions in traditional programming languages, although with a verbose
syntax. When the complexity of a script increases or a code segment appears in multiple places, you can
modularize the code and create named templates. Like functions, named templates accept arguments
and run only when explicitly called.

You create a named template by using the <xsl:template> element and defining the name attribute,
which is similar to a function name in traditional programming languages. Use the <xsl:param> tag and
its name attribute to define parameters for the named template, and optionally include the select
attribute to declare default values for each parameter. The select attribute can contain XPath
expressions. If the select attribute is not defined, the parameter defaults to an empty string.

The following example creates a template named my-template and defines three parameters, one of
which defaults to the string false, and one of which defaults to the contents of the element node named
name that is a child of the current context node. If the script calls the template and does not pass in a
parameter, the default value is used.

<xsl:template name="my-template">
<xsl:param name="a"/>
<xsl:param name="b" select="'false'"/>
<xsl:param name="c" select="name"/>
<!-- ... body of the template ... -->

</xsl:template>



To invoke a named template in a script, use the <xsl:call-template> element. The name attribute is
required and defines the name of the template being called. When processed, the <xsl:call-template>
element is replaced by the contents of the <xsl:template> element it names.

When you invoke a named template, you can pass arguments into the template by including the
<xsl:with-param> child element and specifying the name attribute. The value of the <xsl:with-param>
name attribute must match a parameter defined in the actual template; otherwise the parameter is
ignored. Optionally, you can set a value for each parameter with either the select attribute or the
content of the <xsl:with-param> element. If you do not define a value for the parameter in the calling
environment, the script passes in the current value of the parameter if it was previously initialized, or it
generates an error if the parameter was never declared. For more information about passing parameters,
see "XSLT Parameters Overview" on page 28.

In the following example, the template my-template is called with the parameter ¢ containing the
contents of the element node named other-name that is a child of the current context node.

<xsl:call-template name="my-template">
<xsl:with-param name="c" select="other-name"/>

</xsl:call-template>

For an example showing how to use named templates in a commit script, see "Example: Requiring and
Restricting Configuration Statements" on page 730.
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XSLT Parameters Overview
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Parameters can be passed to either named or unnamed templates. Inside the template, parameters must
be declared and can then be referenced by prefixing their name with the dollar sign ($).

Declaring Parameters

The scope of a parameter can be global or local. A parameter whose value is set by Junos OS at script
initialization must be defined as a global parameter. Global parameter declarations are placed just after
the style sheet declarations. A script can assign a default value to the global parameter, which is used in
the event that Junos OS does not give a value to the parameter.

<?xml version="1.0" standalone="yes"?>
<xsl stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:junos="http://xml.juniper.net/junos/*/junos"
xmlns:xnm="http://xml.juniper.net/xnm/1.1/xnm"
xmlns:jcs="http://xml.juniper.net/junos/commit-scripts/1.0"

xmlns:ext="http://xmlsoft.org/XSLT/namespace" version="1.0">

<!-- global parameter -->

<xsl:param name="interfacel"/>

Local parameters must be declared at the beginning of a block and their scope is limited to the block in
which they are declared. Inside a template, you declare parameters using the <xsl:param> tag and name
attribute. Optionally, declare default values for each parameter by including the select attribute, which
can contain XPath expressions. If a template is invoked without the parameter, the default expression is
evaluated, and the results are assigned to the parameter. If you do not define a default value in the
template, the parameter defaults to an empty string.



The following named template print-host-name declares the parameter message and defines a default
value:

<xsl:template name="print-host-name">
<xsl:param name="message"
select="concat ('host-name: ', system/host-name)"/>
<xsl:value-of select="Smessage"/>

</xsl:template>

The template accesses the value of the message parameter by prefixing the parameter name with the
dollar sign ($).

Passing Parameters

When you invoke a template, you pass arguments into the template using the <xsl:with-param> element
and name attribute. The value of the <xsl:with-param> name attribute must match the name of a
parameter defined in the actual template; otherwise the parameter is ignored. Optionally, for each
parameter you pass to a template, you can define a value using either the select attribute or the
contents of the <xsl:with-param> element.

The parameter value that gets used in a template depends on how the template is called. The following
three examples, which call the print-host-name template, illustrate the possible calling environments.

If you call a template but do not include the <xsl:with-param> element for a specific parameter, the
default expression defined in the template is evaluated, and the results are assigned to the parameter. If
there is no default value for that parameter in the template, the parameter defaults to an empty string.
The following example calls the named template print-host-name but does not include any parameters
in the call. In this case, the named template will use the default value for the message parameter that
was defined in the print-host-name template, or an empty string if no default exists.

<xsl:template match="configuration">
<xsl:call-template name="print-host-name"/>

</xsl:template>

If you call a template and include a parameter, but do not define a value for the parameter in the calling
environment, the script passes in the current value of the parameter if it was previously initialized, or it
generates an error if the parameter was never declared. The following example calls the named template
print-host-name and passes in the message parameter, but does not include a value. If message is
declared and initialized in the script, and the scope is visible to the block, the current value of message is



used. If message is declared in the script but not initialized, the value of message will be an empty string.
If message has not been declared, the script produces an error.

<xsl:template match="configuration">
<xsl:call-template name="print-host-name">
<xsl:with-param name="message"/>
</xsl:call-template>

</xsl:template>

If you call a template, include the parameter, and define a value for the parameter, the template uses the
provided value. The following example calls the named template print-host-name with the message
parameter and a defined value, so the template uses the new value.

<xsl:template match="configuration">
<xsl:call-template name="print-host-name">
<xsl:with-param name="message"
select=concat" ('Host-name passed in: ', system/host-name)"/>
</xsl:call-template>

</xsl:template>

Example: Parameters and Match Templates

The following template matches on /, the root of the XML document. It then generates an element
named <outside>, which is added to the output document, and instructs the Junos OS management
process (mgd) to recursively apply templates to the configuration/system subtree. The parameter host is
used in the processing of any matching nodes.The value of the host parameter is the value of the host-
name statement at the [edit system] level of the configuration hierarchy.

<xsl:template match="/">
<outside>
<xsl:apply-templates select="configuration/system">
<xsl:with-param name="host" select="configuration/system/host-name"/>
</xsl:apply-templates>
</outside>

</xsl:template>

The following template matches the <system> element, which is the top of the subtree selected in the
previous example. The host parameter is declared with no default value. An <inside> element is



generated, which contains the value of the host parameter that was defined in the <xsl:with-param> tag
in the previous example.

<xsl:template match="system">
<xsl:param name="host"/>
<inside>
<xsl:value-of select="$host"/>
</inside>

</xsl:template>

Example: Parameters and Named Templates

The following named template report-changed declares two parameters: dot, which defaults to the
current node, and changed, which defaults to the changed attribute of the node dot.

<xsl:template name="report-changed">
<xsl:param name="dot" select="."/>
<xsl:param name="changed" select="S$dot/@changed"/>
Ll== 5, ==>

</xsl:template>

The next stanza calls the report-changed template and defines a source for the changed attribute
different from the default source defined in the report-changed template. When the report-changed
template is invoked, it will use the newly defined source for the changed attribute in place of the default
source.

<xsl:template match="system">
<xsl:call-template name="report-changed">
<xsl:with-param name="changed" select="../@changed"/>
</xsl:call-template>

</xsl:template>

Likewise, the template call can include the dot parameter and define a source other than the default
current node, as shown here:

<xsl:template match="system">
<xsl:call-template name="report-changed">

<xsl:with-param name="dot" select="../../>



</xsl:call-template>

</xsl:template>
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XSLT Variables Overview

In XSLT scripts, you declare variables using the <xsl:variable> element. The name attribute specifies the
name of the variable, which is case-sensitive. Once you declare a variable, you can reference it within an
XPath expression using the variable name prefixed with a dollar sign ($).

Variables are immutable; you can set the value of a variable only when you declare the variable, after
which point, the value is fixed. You initialize a variable by including the select attribute and an expression
in the <xsl:variable> tag. The following example declares and initializes the variable location. The
location variable is then used to initialize the message variable.

<xsl:variable name="location" select="$dot/QRlocation"/>

<xsl:variable name="message" select="concat ('We are in ', $location, ' now.')"/>

You can define both local and global variables. Variables are global if they are children of the
<xsl:stylesheet> element. Otherwise, they are local. The value of a global variable is accessible
anywhere in the style sheet. The scope of a local variable is limited to the template or code block in
which it is defined.

XSLT variables can store any values that you can calculate or statically define. This includes data
structures, XML hierarchies, and combinations of text and parameters. For example, you could assign
the XML output of an operational mode command to a variable and then access the hierarchy within the
variable.



The following template declares the message variable. The message variable includes both text and
parameter values. The template generates a system log message by referring to the value of the
message variable.

<xsl:template name="emit-syslog">
<xsl:param name="user"/>
<xsl:param name="date"/>
<xsl:param name="device"/>
<xsl:variable name="message">
<xsl:text>Device </xsl:text>
<xsl:value-of select="$device"/>
<xsl:text> was changed on </xsl:text>
<xsl:value-of select="$date"/>
<xsl:text> by user '</xsl:text>
<xsl:value-of select="$user"/>
<xsl:text>.'</xsl:text>
</xsl:variable>
<syslog>
<message>
<xsl:value-of select="Smessage"/>
</message>
</syslog>

</xsl:template>
The resulting system log message is as follows:

Device device-name was changed on date by user 'user!

Table 2 on page 33 provides examples of XSLT variable declarations along with pseudocode
explanations.

Table 2: Examples and Pseudocode for XSLT Variable Declaration

Variable Declaration Pseudocode Explanation

<xsl:variable name="mpls" select="protocols/ Assigns the [edit protocols mpls] hierarchy
mpls"/> level to the variable named mpls.



Table 2: Examples and Pseudocode for XSLT Variable Declaration (Continued)

Variable Declaration Pseudocode Explanation
<xsl:variable name="color" select="data[name = Assigns the value of the color macro
‘color']/value"/> parameter to a variable named color. The

<data> element in the XPath expression is
useful in commit script macros. For more
information, see "Creating a Commit Script
Macro to Read the Custom Syntax and
Generate Related Configuration Statements

on page 582.
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XSLT has a number of traditional programming instructions. Their form tends to be verbose, because
their syntax is built from XML elements.

The XSLT programming instructions most commonly used in commit, op, event, and SNMP scripts,
which provide flow control within a script, are described in the following sections:



<xsl:choose> Programming Instruction

The <xsl:choose> instruction is a conditional construct that causes different instructions to be
processed in different circumstances. It is similar to a switch statement in traditional programming
languages. The <xsl:choose> instruction contains one or more <xsl:when> elements, each of which tests
an XPath expression. If the test evaluates to true, the XSLT processor executes the instructions in the
<xsl:when> element. After the XSLT processor finds an XPath expression in an <xsl:when> element that
evaluates to true, the XSLT processor ignores all subsequent <xsl:when> elements contained in the
<xsl:choose> instruction, even if their XPath expressions evaluate to true. In other words, the XSLT
processor processes only the instructions contained in the first <xsl:when> element whose test attribute
evaluates to true. If none of the <xsl:when> elements’ test attributes evaluate to true, the content of the
optional <xsl:otherwise> element, if one is present, is processed.

The <xsl:choose> instruction is similar to a switch statement in other programming languages. The
<xsl:when> element is the “case” of the switch statement, and you can add any number of <xsl:when>
elements. The <xsl:otherwise> element is the “default” of the switch statement.

<xsl:choose>

<xsl:when test="xpath-expression">

</xsl:when>

<xsl:when test="another-xpath-expression">

</xsl:when>

<xsl:otherwise>
</xsl:otherwise>
</xsl:choose>
<xsl:for-each> Programming Instruction
The <xsl:for-each> element tells the XSLT processor to gather together a set of nodes and process them

one by one. The nodes are selected by the XPath expression specified by the select attribute. Each of
the nodes is then processed according to the instructions held in the <xsl:for-each> construct.

<xsl:for-each select="xpath-expression">

</xsl:for-each>



Code inside the <xsl:for-each> instruction is evaluated recursively for each node that matches the
XPath expression. That is, the current context is moved to each node selected by the <xsl:for-each>
clause, and processing is relative to that current context.

In the following example, the <xsl:for-each> construct recursively processes each node in the [system
syslog file] hierarchy. It updates the current context to each matching node and prints the value of the
name element, if one exists, that is a child of the current context.

<xsl:for-each select="system/syslog/file">
<xsl:value-of select="name”/>
</xsl:for-each>

<xsl:if> Programming Instruction

An <xsl:if> programming instruction is a conditional construct that causes instructions to be processed if
the XPath expression held in the test attribute evaluates to true.

<xsl:if test="xpath-expression">
...executed if test expression evaluates to true
</xsl:if>

There is no corresponding else clause.

Sample XSLT Programming Instructions and Pseudocode

Table 3 on page 37 presents examples that use several XSLT programming instructions along with
pseudocode explanations.



Table 3: Examples and Pseudocode for XSLT Programming Instructions

Programming Instruction Pseudocode Explanation

When the host-name statement is included at the

<xsl:choose> [edit system] hierarchy level, change the hostname to

<xsl:when test="system/host-name">

M320.
<change>
<system> Otherwise, issue the warning message:
<host-name>M320</ Missing [edit system host-name] M320.
host-name>
</system>
</change>

</xsl:when>
<xsl:otherwise>
<xnm:error>
<message>
Missing [edit
system host-name] M320.
</message>
</xnm:error>
</xsl:otherwise>

</xsl:choose>

For each Gigabit Ethernet interface configured at the
[edit interfaces ge-fpc/ pic/ port unit logical-unit-
numben hierarchy level.

<xsl:for-each select="interfaces/
interface([starts-with (name,

'ge-"')]/unit">



Table 3: Examples and Pseudocode for XSLT Programming Instructions (Continued)

Programming Instruction

<xsl:for-each

select="data[not (value) ] /name">

<xsl:if test="not (system/host-

name) ">

<xsl:if test="apply-macro[name =

'no-igp']

<xsl:if test="not(../apply-

macro[name = 'no-1ldp'])

xsl:choose | 57
xsl:for-each | 62

xsl:if | 63

Pseudocode Explanation

Select any macro parameter that does not contain a
parameter value.

In other words, match all apply-macro statements of

the following form:

apply-macro apply-macro-name |

parameter-name;

And ignore all apply-macro statements of the form:

apply-macro apply-macro-name {

parameter-name parameter-value;

If the host-name statement is not included at the [edit
system] hierarchy level.

If the apply-macro statement named no-igp is
included at the current hierarchy level.

If the apply-macro statement with the name no-Ildp is
not included two hierarchy levels above the current
hierarchy level.
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XSLT Recursion Overview

XSLT depends on recursion as a looping mechanism. Recursion occurs when a section of code calls itself,
either directly or indirectly. Both named and unnamed templates can use recursion, and different
templates can use mutual recursion, one calling another that in turn calls the first.

To avoid infinite recursion and excessive consumption of system resources, the Junos OS management
process (mgd) limits the maximum recursion to 5000 levels. If this limit is reached, the script fails.

In the following example, an unnamed template matches on a <count> element. It then calls the <count-
to-max> template, passing the value of the count element as max. The <count-to-max> template starts
by declaring both the max and cur parameters and setting the default value of each to 1 (one). Although
the optional default value for max is one, the template will use the value passed in from the count
template. Then the current value of cur is emitted in an <out> element. Finally, if cur is less than max,
the <count-to-max> template recursively invokes itself, passing cur + 1 as cur. This recursive pass then
outputs the next number and repeats the recursion until cur equals max.

<xsl:template match="count">
<xsl:call-template name="count-to-max">
<xsl:with-param name="max" select="."/>
</xsl:call-template>

</xsl:template>

<xsl:template name="count-to-max">
<xsl:param name="cur" select="'1'"/>

<xsl:param name="max" select="'1"'"/>
<out><xsl:value-of select="S$cur"/></out>

<xsl:if test="S$cur &lt; Smax">
<xsl:call-template name="count-to-max">
<xsl:with-param name="cur" select="$cur + 1"/>
<xsl:with-param name="max" select="S$max"/>
</xsl:call-template>
</xsl:if>

</xsl:template>



Given a max value of 10, the values contained in the <out> tagare 1, 2, 3,4, 5, 6, 7, 8, 9, and 10.

XSLT Context (Dot) Overview

The current context node changes as an <xsl:apply-templates> instruction traverses the document
hierarchy and as an <xsl:for-each> instruction examines each node that matches an XPath expression.
All relative node references are relative to the current context node. This node is abbreviated “.” (read:
dot) and can be referred to in XPath expressions, allowing explicit references to the current node.

“wn

The following example contains four uses for “.” . The system node is saved in the system variable for
use inside the <xsl:for-each> instruction, where the value of “.” will have changed. The for-each select
expression uses “.” to mean the value of the name element. The “.” is then used to pull the value of the
name element into the <tag> element. The <xsl:if> test then uses “.” to reference the value of the

current context node.

<xsl:template match="system">
<xsl:variable name="system" select="."/>
<xsl:for-each select="name-server/name[starts-with(., '10.")]">
<tag><xsl:value-of select="."/></tag>
<xsl:if test=". = '10.1.1.1'">
<match>
<xsl:value-of select="S$system/host-name"/>
</match>
</xsl:if>
</xsl:for-each>

</xsl:template>



CHAPTER 4

Standard XPath and XSLT Functions Used in
Automation Scripts

IN THIS CHAPTER

concat() | 41
contains() | 42
count() | 43

last() | 44

name() | 45

not() | 46

position() | 47
starts-with() | 49
string-length() | 50
substring-after() | 51

substring-before() | 52

concat()

IN THIS SECTION
Syntax | 42
Description | 42

Usage Examples | 42



Syntax

string concat (string, string+)

Description

Return the concatenation of the arguments.

Usage Examples

See "Example: Limiting the Number of E1 Interfaces" on page 682, "Example: Controlling I1S-IS and MPLS
Interfaces" on page 650, "Example: Adding T1 Interfaces to a RIP Group" on page 603, "Example:
Configuring Administrative Groups for LSPs" on page 624, and "Example: Configuring Dual Routing
Engines" on page 636.

RELATED DOCUMENTATION

contains() | 42
starts-with() | 49
string-length() | 50
substring-after() | 51
substring-before() | 52

I contains()

IN THIS SECTION
® Syntax | 43
®  Description | 43

®  Usage Examples | 43

42



Syntax

boolean contains(string, string)

Description

Return TRUE if the first string argument contains the second string argument, otherwise return FALSE.

Usage Examples

See "Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614.

RELATED DOCUMENTATION

concat() | 41
starts-with() | 49
string-length() | 50
substring-after() | 51
substring-before() | 52

I count()

IN THIS SECTION

® Syntax | 43
®  Description | 44

©®  Usage Examples | 44

Syntax

number count (node-set)

43



Description

Return the number of nodes in the argument node-set.

Usage Examples

See "Example: Limiting the Number of E1 Interfaces" on page 682.

RELATED DOCUMENTATION

last() | 44
name() | 45
not() | 46
position() | 47

I last()

IN THIS SECTION

® Syntax | 44
®  Description | 44

®  Usage Examples | 45

Syntax

number last ()

Description

Return the index of the last node in the list that is currently being evaluated, which is equal to the
number of items in the processed node list.

44



Usage Examples

See "Example: Limiting the Number of E1 Interfaces" on page 682.

RELATED DOCUMENTATION

count() | 43
name() | 45
not() | 46
position() | 47

I name()

IN THIS SECTION

® Syntax | 45
®  Description | 45

®  Usage Examples | 45

Syntax

string name (<node-set>)

Description

Return the full name of the first node in the node set, including the prefix for its namespace declared in
the source document. If no argument is passed, the function returns the full name of the context node.

Usage Examples

See "emit-change Template (SLAX and XSLT) and emit_change (Python) " on page 450.
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RELATED DOCUMENTATION

count() | 43
last() | 44
not() | 46
position() | 47

I not()

IN THIS SECTION

® Syntax | 46
®  Description | 46

®  Usage Examples | 46

Syntax

boolean not (boolean)

Description

Return TRUE if the argument is FALSE, and FALSE if the argument is TRUE.

Usage Examples

See "Example: Requiring and Restricting Configuration Statements" on page 730, "Example: Controlling
IS-IS and MPLS Interfaces" on page 650, "Example: Configuring a Default Encapsulation Type" on page
631, "Example: Controlling LDP Configuration" on page 656, "Example: Adding a Final then accept Term
to a Firewall" on page 597, "Example: Configuring Administrative Groups for LSPs" on page 624,
"Example: Configuring Dual Routing Engines" on page 636, and "Example: Preventing Import of the Full
Routing Table" on page 722.
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count() | 43
last() | 44
name() | 45
position() | 47

position()

IN THIS SECTION

Syntax | 47
Description | 47

Usage Examples | 47

Syntax

number position ()

Description

Return the current context position among the list of nodes that are currently being evaluated. The
context position is the index of the node within the node-set being evaluated by a predicate, or if
position() is being used outside of a predicate, then it is the index of the current node within the current
node list. The initial position is 1 and the final position is equal to the context size, which can be
retrieved through the last() function.

Usage Examples

The following op script shows the effect of using the position() function in both location path predicates
as well as within for-each loops.

version 1.0;

ns junos = "http://xml.juniper.net/junos/*/junos";



ns xnm = "http://xml.juniper.net/xnm/1.1/xnm";

ns jcs = "http://xml.juniper.net/junos/commit-scripts/1.0";

import "../import/junos.xsl";

match / {
var $host-name-set := {
<host—-name> "PE1";
<host-name> "P1";
<host-name> "P2";

<host-name> "PE2";

var $first-host-name = $host-name-set/host-name[ position() == 1 ];

expr jcs:output( "First host-name: ", S$first-host-name );

var $first-p-host-name = Shost-name-set/host-name[not (starts-with(.,"PE")) ]
[position() == 11];

expr jcs:output( "First P host-name: ", $first-p-host-name );

expr jcs:output( "All host-names:" );

for-each( $host-name-set/host-name ) {

expr jcs:output( position(), ": ", . );

}

expr jcs:output( "P host-names only:" );

for-each( Shost-name-set/host-name[ not (starts-with( ., "PE" ))] ) {
expr jcs:output( position(), ": ", . );

user@host> op position

First host-name: PEl
First P host-name: P1
All host-names:

1: PE1

2: P1

3: P2



4: PE2

P host-names only:
1: P1

2: P2

RELATED DOCUMENTATION

Example: Adding a Final then accept Term to a Firewall | 597
Example: Prepending a Global Policy | 715

count() | 43

last() | 44

name() | 45

not() | 46

starts-with()

IN THIS SECTION

® Syntax | 49
®  Description | 49

©®  Usage Examples | 50

Syntax

boolean starts-with(string, string)

Description

Return TRUE if the first string argument starts with the second string argument, otherwise return FALSE.

49



50

Usage Examples

See "Example: Imposing a Minimum MTU Setting" on page 672, "Example: Limiting the Number of E1
Interfaces" on page 682, "Example: Limiting the Number of ATM Virtual Circuits" on page 676,
"Example: Adding T1 Interfaces to a RIP Group" on page 603, "Example: Configuring a Default
Encapsulation Type" on page 631, and "Example: Configuring Dual Routing Engines" on page 636.

RELATED DOCUMENTATION

concat() | 41
contains() | 42
string-length() | 50
substring-after() | 51
string-length() | 50
substring-after() | 51

substring-before() | 52

I string-length()

IN THIS SECTION

® Syntax | 50
®  Description | 51

®  Usage Examples | 51

Syntax

number string-length (<string>)



51

Description

Return the number of characters in the string. If the argument is omitted, it returns the string value of
the context node.

Usage Examples

See "Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614.

RELATED DOCUMENTATION

concat() | 41
contains() | 42
starts-with() | 49
substring-after() | 51
substring-before() | 52

substring-after()

IN THIS SECTION

® Syntax | 51
©®  Description | 52

®  Usage Examples | 52

Syntax

string substring-after (string, string)



52

Description

Return the portion of the first string argument that follows the occurrence of the second argument
substring within the first. If the second string is not contained in the first string, or if the second string is
empty, the function returns an empty string.

Usage Examples

See "Example: Limiting the Number of E1 Interfaces" on page 682 and "Example: Automatically
Configuring Logical Interfaces and IP Addresses" on page 614.

RELATED DOCUMENTATION

concat() | 41
contains() | 42
starts-with() | 49
string-length() | 50

substring-before() | 52

substring-before()

IN THIS SECTION

® Syntax | 52
©®  Description | 53

®  Usage Examples | 53

Syntax

string substring-before (string, string)



Description

Return the portion of the first string argument that precedes the occurrence of the second argument
substring within the first. If the second string is not contained in the first string, or if the second string is
empty, the function returns an empty string.

Usage Examples

See "Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614.

RELATED DOCUMENTATION

concat() | 41
contains() | 42
starts-with() | 49
string-length() | 50

substring-after() | 51
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CHAPTER 5

Standard XSLT Elements and Attributes Used in
Automation Scripts

IN THIS CHAPTER

xsl:apply-templates | 55
xsl:call-template | 56
xsl:choose | 57
xsl:comment | 59
xsl:copy-of | 60
xsl:element | 61
xsl:for-each | 62

xsl:if | 63

xsl:import | 64
xsl:otherwise | 66
xsl:param | 67
xsl:stylesheet | 68
xsl:template | 70
xsl:template match="/" Template | 72
xsl:text | 75
xsl:value-of | 76
xsl:variable | 77
xsl:when | 78

xsl:with-param | 80



xsl:apply-templates

IN THIS SECTION
Syntax | 55
Description | 55
Attributes | 55

Usage Examples | 55

Syntax

<xsl:apply-templates select="node-set-expression">

<xsl:with-param name="qualified-name" select="expression">

</xsl:with-param>

</xsl:apply-templates>

Description

Apply one or more templates, according to the value of the select attribute. If the select attribute is not
included, the script recursively processes all child nodes of the current node. If the select attribute is
present, the processor only applies templates to the child elements that match the expression of the
select attribute, which must evaluate to a node-set. The <xsl:template> instruction dictates which
elements are transformed according to which template. The templates that are applied are passed the
parameters specified by the <xsl:with-param> elements within the <xsl:apply-templates> instruction.

Attributes

select (Optional) Selects the nodes to which the processor applies templates. By default, the processor
applies templates to the child nodes of the current node.

Usage Examples

See "Example: Adding a Final then accept Term to a Firewall" on page 597 and "Example: Preventing
Import of the Full Routing Table" on page 722.



RELATED DOCUMENTATION

XSLT Templates Overview | 25
xsl:call-template | 56
xsl:param | 67

xsl:template | 70

xsl:variable | 77

xsl:with-param | 80

xsl:call-template

IN THIS SECTION

Syntax | 56

o

®  Description | 56
©®  Attributes | 57
[

Usage Examples | 57

Syntax

<xsl:call-template name="qualified-name">

<xsl:with-param name="qualified-name" select="expression">
</xsl:with-param>
</xsl:call-template>
Description

Call a named template. The <xsl:with-param> elements within the <xsl:call-template> instruction define
the parameters that are passed to the template.

56



57

Attributes

name Specifies the name of the template to call.

Usage Examples

See "Example: Requiring and Restricting Configuration Statements" on page 730, "Example: Imposing a
Minimum MTU Setting" on page 672, and "Example: Automatically Configuring Logical Interfaces and IP
Addresses" on page 614.

RELATED DOCUMENTATION

XSLT Templates Overview | 25
xsl:apply-templates | 55
xsl:param | 67

xsl:template | 70

xsl:variable | 77

xsl:with-param | 80

I xsl:choose

IN THIS SECTION

® Syntax | 57
®  Description | 58

©®  Usage Examples | 58

Syntax

<xsl:choose>

<xsl:when test="boolean-expression">



</xsl:when>

<xsl:otherwise>

</xsl:otherwise>

</xsl:call-template>

Description

Evaluate multiple conditional tests, and execute instructions for the first test that evaluates to TRUE or
execute an optional default set of instructions if all tests evaluate to FALSE. The <xsl:choose>
instruction contains one or more <xsl:when> elements, each of which tests a Boolean expression. If the
test evaluates to TRUE, the XSLT processor executes the instructions in the <xsl:when> element, and
ignores all subsequent <xsl:when> elements. The XSLT processor processes only the instructions
contained in the first <xsl:when> element whose test attribute evaluates to TRUE. If none of the
<xsl:when> elements’ test attributes evaluate to TRUE, the content of the optional <xsl:otherwise>
element, if one is present, is processed.

Usage Examples

See "Example: Configuring Dual Routing Engines" on page 636, "Example: Preventing Import of the Full
Routing Table" on page 722, and "Example: Automatically Configuring Logical Interfaces and IP
Addresses" on page 614.

XSLT Programming Instructions Overview | 34
xsl:for-each | 62
xsl:if | 63

xsl:otherwise | 66

xsl:when | 78



xsl:comment

IN THIS SECTION

Syntax | 59
Description | 59

Usage Examples | 59

Syntax

<xsl:comment>

</xsl:comment>

Description

Generate a comment node within the final document. The content within the <xsl:comment> element
determines the value of the comment. The content must not contain two hyphens next to each other
(--); this sequence is not allowed in comments.

XSLT files can contain ordinary comments delimited by <!-- and --> such as <!-- ... Insert your comment
here ... -->, but these are ignored by the processor. To generate a comment within the final document,
use an <xsl:comment> element.

Usage Examples

See "Example: Adding a Final then accept Term to a Firewall" on page 597.

xsl:import | 64
xsl:stylesheet | 68



xsl:copy-of

IN THIS SECTION

Syntax | 60
Description | 60
Attributes | 60

Usage Examples | 60

Syntax

<xsl:copy-of select="expression"/>

Description

Create a copy of what is selected by the expression defined in the select attribute. Namespace nodes,
child nodes, and attributes of the current node are automatically copied as well.

Attributes

select XPath expression specifying which nodes to copy.

Usage Examples

See "Example: Requiring and Restricting Configuration Statements" on page 730.

xsl:element | 61
xsl:text | 75

xsl:value-of | 76



xsl:element

IN THIS SECTION

Syntax | 61
Description | 61
Attributes | 61

Usage Examples | 61

Syntax

<xsl:element name="expression"/>

Description

Create an element node in the output document.

Attributes

name Specifies the name of the element to be created. The value of the name attribute can be set to
an expression that is extracted from the input XML document and evaluated at run time. To do
this, enclose an XML element in curly brackets, as in <xsl:element name="{$isis-level-1}".

Usage Examples

See "Example: Creating a Complex Configuration Based on a Simple Interface Configuration" on page
662.

xsl:copy-of | 60
xsl:text | 75

xsl:value-of | 76



I xsl:for-each

IN THIS SECTION

® Syntax | 62

®  Description | 62

®  Attributes | 62

®  Usage Examples | 62
Syntax

<xsl:for-each select="node-set-expression">

</xsl:for-each>

Description
Include a looping mechanism that repeats XSL processing for each XML element in the specified node-

set. The element nodes are selected by the XPath expression defined by the select attribute. Each of the
nodes is then processed according to the instructions contained in the <xsl:for-each> element.

Attributes

select Specifies an XPath expression that selects the nodes to be processed.

Usage Examples

See "Example: Requiring and Restricting Configuration Statements" on page 730, "Example: Imposing a
Minimum MTU Setting" on page 672, "Example: Limiting the Number of E1 Interfaces" on page 682,
"Example: Adding T1 Interfaces to a RIP Group" on page 603, "Example: Configuring Administrative
Groups for LSPs" on page 624, and "Example: Configuring Dual Routing Engines" on page 636.
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RELATED DOCUMENTATION

XSLT Programming Instructions Overview | 34
XPath Overview | 22

xsl:choose | 57

xsl:if | 63

xsl:otherwise | 66

xsl:when | 78

xsl:if

IN THIS SECTION

® Syntax | 63

®  Description | 63

©®  Attributes | 63

©®  Usage Examples | 64
Syntax

<xsl:if test="expression">

</xsl:if>

Description

Include a conditional construct that causes instructions to be processed if the expression held in the test
attribute evaluates to TRUE.

Attributes

test Specifies the expression to evaluate.

63



64

Usage Examples

e "Example: Adding T1 Interfaces to a RIP Group" on page 603
e "Example: Configuring Dual Routing Engines" on page 636
e "Example: Limiting the Number of E1 Interfaces" on page 682

e "Example: Requiring and Restricting Configuration Statements" on page 730

RELATED DOCUMENTATION

XSLT Programming Instructions Overview | 34
xsl:choose | 57
xsl:for-each | 62

xsl:otherwise | 66

xsl:when | 78

I xsl:import

IN THIS SECTION

® Syntax | 64

®  Description | 65

®  Attributes | 65

®  Usage Examples | 65
Syntax

<xsl:import href="../import/junos.xsl"/>



Description

Import rules from an external style sheet. Provides access to all the declarations and templates within
the imported style sheet, and allows you to override them with your own if needed. Any <xsl:import>
elements must be the first elements within the style sheet, the first children of the <xsl:stylesheet>
document element. The path can be any URI. The ../import/junos.xsl path shown in the syntax is
standard for all commit scripts, op scripts, and event scripts.

Imported rules are overwritten by any subsequent matching rules within the importing style sheet. If
more than one style sheet is imported, the style sheets imported last override each previous import
where the rules match.

Attributes

href Specifies the location of the imported style sheet.

Usage Examples

See "Example: Adding a Final then accept Term to a Firewall" on page 597, "Example: Configuring a
Default Encapsulation Type" on page 631, "Example: Configuring Dual Routing Engines" on page 636,
"Example: Controlling 1S-1S and MPLS Interfaces" on page 650, "Example: Prepending a Global Policy" on
page 715, and "Example: Preventing Import of the Full Routing Table" on page 722.

RELATED DOCUMENTATION

Understanding Named Templates in Junos OS Automation Scripts | 443
Global Parameters and Variables in Junos OS Automation Scripts | 327

Required Boilerplate for Commit Scripts | 477
Required Boilerplate for Event Scripts | 1008

Required Boilerplate for Op Scripts | 761

xsl:stylesheet | 68
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I xsl:otherwise

IN THIS SECTION

® Syntax | 66
®  Description | 66

©®  Usage Examples | 66

Syntax

<xsl:otherwise>

</xsl:otherwise>

Description

Within an <xsl:choose> instruction, include a default set of instructions that are processed if none of
the expressions defined in the test attributes of the <xsl:when> elements evaluate to TRUE.

Usage Examples

See "Example: Configuring Dual Routing Engines" on page 636 and "Example: Automatically Configuring
Logical Interfaces and IP Addresses" on page 614.

RELATED DOCUMENTATION

XSLT Programming Instructions Overview | 34
xsl:choose | 57
xsl:for-each | 62

xsl:if | 63

xsl:when | 78
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xsl:param

IN THIS SECTION

Syntax | 67
Description | 67
Attributes | 67

Usage Examples | 67

Syntax

<xsl:param name="qualified-name" select="expression">

</x%sl:param>

Description

Declare a parameter for a template or for the style sheet as a whole. A template parameter must be
declared within the template element. A global parameter, the scope of which is the entire style sheet,
must be declared at the top level of the style sheet.

Attributes

name Defines the name of the parameter.

select (Optional) XPath expression defining the default value for the parameter, which is used if the
person or client application that executes the script does not explicitly provide a value.
The select attribute or the content of the <xsl:param> element can define the default value. Do
not specify both a select attribute and content; we recommend using the select attribute so as
not to create a result tree fragment.

Usage Examples

e "Example: Imposing a Minimum MTU Setting" on page 672



e "Example: Limiting the Number of ATM Virtual Circuits" on page 676
e "Example: Limiting the Number of E1 Interfaces" on page 682
e "Example: Preventing Import of the Full Routing Table" on page 722

e "Example: Requiring and Restricting Configuration Statements" on page 730

RELATED DOCUMENTATION

XSLT Parameters Overview | 28
XSLT Templates Overview | 25
xsl:apply-templates | 55
xsl:call-template | 56
xsl:template | 70

xsl:variable | 77

xsl:with-param | 80

I xsl:stylesheet

IN THIS SECTION

® Syntax | 68

®  Description | 69

®  Attributes | 69

®  Usage Examples | 69
Syntax

<xsl:stylesheet version="1.0" xmlns:ext="URI">

<xsl:import href="../import/junos.xsl"/>

</xsl:stylesheet>

68



69

Description

Include the document element for the style sheet. This element defines the root element of the style
sheet, which contains all the top-level elements such as global variable and parameter declarations,
import elements, and templates. Optionally, namespace mappings, which include an extension prefix and
Uniform Resource Identifier (URI), can be included as attributes in the opening <xsl:stylesheet> tag.

Any <xsl:import> elements must be the first elements within the style sheet, the first children of the
<xsl:stylesheet> document element. The path can be any Uniform Resource ldentifier (URI). The ../
import/junos.xsl path shown in the syntax is standard for all commit scripts, op scripts, and event
scripts.

Attributes

version Specifies the version of XSLT that is being used. Junos OS supports XSLT version 1.0.

xmins:ext="UR/ (Optional) Maps a namespace prefix to the URI for extension elements.

Usage Examples

e "Example: Adding a Final then accept Term to a Firewall" on page 597
e "Example: Configuring Administrative Groups for LSPs" on page 624
e "Example: Configuring a Default Encapsulation Type" on page 631

e "Example: Customizing Output of the show interfaces terse Command Using an Op Script" on page
814

RELATED DOCUMENTATION

Required Boilerplate for Commit Scripts | 477
Required Boilerplate for Event Scripts | 1008
Required Boilerplate for Op Scripts | 761

XSLT Namespace | 22

xsl:import | 64



xsl:template

IN THIS SECTION

Syntax | 70
Description | 70
Attributes | 71

Usage Examples | 71

Syntax

<xsl:template match="pattern" mode="qualified-name" name="qualified-name
priority="integer">

<xsl:param name="qualified-name" select="expression">
</x%sl:param>

</xsl:stylesheet>

Description

Declare a template that contains rules to apply when a specified node is matched. The match attribute
associates the template with an XML element. The match attribute can also be used to define a
template for a whole branch of an XML document. For example, match="/" matches the root element of
the document. Although the match and name attributes are optional, one of the two attributes must be
included in the template definition.

When templates are applied to a node set using the <xsl:apply-templates> instruction, they might be
applied in a particular mode; the mode attribute in the <xsl:template> instruction indicates the mode in
which a template needs to be applied for the template to be used. If templates are applied in the
specified mode, the match attribute is used to determine whether the template can be used with the
particular node. If more than one template matches a node in the specified mode, the priority attribute
determines which template is used. The highest priority wins. If no priority is specified explicitly, the
priority of a template is determined by the match attribute.

You can pass template parameters using the <xsl:with-param> element. To receive a parameter, the
template must contain an <xsl:param> element that declares a parameter of that name. These



parameters are listed before the body of the template, which is used to process the node and create a
result.

Attributes

match  (Optional) XPath expression specifying the nodes to which to apply the template. If this
attribute is omitted, the name attribute must be included.

mode  (Optional) Indicate the mode in which a template needs to be applied for the template to be
used.

name (Optional) Specify a name for the template. Named templates can be explicitly called with the
<xsl:call-template> element. If the name attribute is omitted, the match attribute must be
included.

priority (Optional) Specify a numeric priority for the template.

Usage Examples

o "Example: Adding a Final then accept Term to a Firewall" on page 597
e "Example: Adding T1 Interfaces to a RIP Group" on page 603
e "Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614

e "Example: Customizing Output of the show interfaces terse Command Using an Op Script" on page
814

e "Example: Requiring and Restricting Configuration Statements" on page 730

RELATED DOCUMENTATION

XSLT Templates Overview | 25
XSLT Parameters Overview | 28
xsl:apply-templates | 55
xsl:call-template | 56

xsl:param | 67

xsl:variable | 77

xsl:with-param | 80
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xsl:template match="/" Template

IN THIS SECTION

Syntax | 72
Description | 72

Usage Examples | 74

Syntax

<xsl:template match="/">

Description

The <xsl:template match="/"> template is an unnamed template in the junos.xsl file that allows you to
use shortened XPath expressions in commit scripts. You must import the junos.xsl file to use this
template. However, because this template is not in the jcs namespace, you do not need to map to the jcs
namespace in your style sheet declaration in order to use this template.

Junos OS provides XML-formatted input to a script. Commit script input consists of an XML
representation of the post-inheritance candidate configuration file. When you execute a script, the
Junos OS management process (mgad) generates an XML-formatted output document as the product of
its evaluation of the input document, as shown in Figure 2 on page 72.

Figure 2: Commit Script Input and Output
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Generally, an XSLT engine uses recursion to evaluate the entire input document. However, the
<xsl:apply-templates> instruction allows you to limit the scope of the evaluation so that the
management process (the Junos OS’s XSLT engine) must evaluate only a subset of the input document.



The <xsl:template match="/"> template is an unnamed template that uses the <xsl:apply-templates>
instruction to specify the contents of the input document’s <configuration> element as the only node to
be evaluated in the generation of the output document.

The <xsl:template match="/"> template contains the following tags:

<xsl:template match="/">

<commit-script-results>

1
2
3 <xsl:apply-templates select="commit-script-input/configuration"/>
4 </commit-script-results>

5

</xsl:template>

Line 1 matches the root node of the input document. When the management process sees the root
node of the input document, this template is applied.

1 <xsl:template match="/">

Line 2 designates the root, top-level tag of the output document. Thus, Line 2 specifies that the
evaluation of the input document results in an output document whose top-level tag is <commit-script-
results>.

2 <commit-script-results>

Line 3 limits the scope of the evaluation of the input document to the contents of the <configuration>
element, which is a child of the <commit-script-input> element.

3 <xsl:apply-templates select="commit-script-input/configuration"/>

Lines 4 and 5 are closing tags.

You do not need to explicitly include the <xsl:template match="/"> template in your scripts because this
template is included in the import file junos.xsl.

When the <xsl:template match="/"> template executes the <xsl:apply-templates> instruction, the script
jumps to a template that matches the <configuration> tag. This template, <xsl:template



match="configuration">, is part of the commit script boilerplate that you must include in all of your
commit scripts:

<xsl:template match="configuration">
<!-- ... insert your code here ... —-—>

</xsl:template>

Thus, the import file junos.xsl contains a template that points to a template explicitly referenced in your
script.

Usage Examples

The following example contains the <xsl:if> programming instruction and the <xnm:warning> element.
The logical result of both templates is:

<commit-script-results> <!-- from template in junos.xsl import file -->
<xsl:if test="not (system/host-name)"> <!-- from "configuration" template -->
<xnm:warning xmlns:xnm="http://xml.juniper.net/xnm/1.1/xnm">
<edit-path>[edit system]</edit-path>
<statement>host-name</statement>
<message>Missing a hostname for this device.</message>
</xnm:warning>
</xsl:if> <!-- end of "configuration" template -->

</commit-script-results> <!-- end of template in junos.xsl import file -->

When you import the junos.xsl file and explicitly include the <xsl:template match="configuration"> tag
in your commit script, the context (dot) moves to the <configuration> node. This allows you to write all
XPath expressions relative to that point. This technique allows you to simplify the XPath expressions
you use in your commit scripts. For example, instead of writing this, which matches the device with
hostname atlanta:

<xsl:if test="starts-with (commit-script-input/configuration/system/host-name,

'atlanta') ">

You can write this:

<xsl:if test="starts-with(system/host-name, 'atlanta')">
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Syntax

<xsl:text>

</xsl:text>

Description

Insert literal text in the output.

Usage Examples

See "Example: Requiring and Restricting Configuration Statements" on page 730, "Example: Imposing a
Minimum MTU Setting" on page 672, "Example: Limiting the Number of E1 Interfaces" on page 682,
"Example: Controlling IS-IS and MPLS Interfaces" on page 650, and "Example: Adding a Final then accept
Term to a Firewall" on page 597.

75



I xsl:value-of
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® Syntax | 76

®  Description | 76
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©®  Usage Examples | 76
Syntax

<xsl:value-of select="expression"/>

Description

Extract the value of an XML element and insert it into the output. The select attribute specifies the
XPath expression that is evaluated. In the XPath expression, use @ to access attributes of elements. Use
“. " to access the contents of the element itself. If the result is a node set, the <xsl:value-of> instruction
adds the string value of the first node in that node set; none of the structure of the node is preserved.

To preserve the structure of the node, you must use the <xsl:copy-of> instruction instead.

Attributes

select XPath expression specifying the node or attribute to evaluate.

Usage Examples

"Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614
e "Example: Configuring Administrative Groups for LSPs" on page 624

e "Example: Controlling IS-IS and MPLS Interfaces" on page 650

e "Example: Imposing a Minimum MTU Setting" on page 672

e "Example: Limiting the Number of E1 Interfaces" on page 682

76
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Syntax

<xsl:variable name="qualified-name" select="expression">

</xsl:variable>

Description

Declare a local or global variable. If the <xsl:variable> instruction appears at the top level of the style
sheet as a child of the <xsl:stylesheet> document element, it is a global variable with a scope that
includes the entire style sheet. Otherwise, it is a local variable with a scope of its following siblings and

their descendants.

Attributes

name Specifies the name of the variable. After declaration, the variable can be referred to within
XPath expressions using this name, prefixed with the $ character.

select (Optional) Determines the value of the variable. The value of the variable is determined either
by the select attribute or by the contents of the <xsl:variable> element. Do not specify both a



78

select attribute and some content; we recommend using the select attribute so as not to create
a result tree fragment.

Usage Examples

See "Example: Limiting the Number of E1 Interfaces" on page 682, "Example: Limiting the Number of
ATM Virtual Circuits" on page 676, "Example: Configuring Administrative Groups for LSPs" on page 624,
and "Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614.
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Syntax | 79
Description | 79
Attributes | 79
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Syntax

<xsl:when test="boolean-expression">

</xsl:when>

Description

Within an <xsl:choose> instruction, specify a set of processing instructions that are executed when the
expression specified in the test attribute evaluates to TRUE. The XSLT processor processes only the
instructions contained in the first <xsl:when> element whose test attribute evaluates to TRUE. If none
of the <xsl:when> elements’ test attributes evaluate to TRUE, the content of the <xsl:otherwise>
element, if there is one, is processed.

Attributes

test Specifies a Boolean expression.

Usage Examples

e "Example: Automatically Configuring Logical Interfaces and IP Addresses" on page 614
e "Example: Configuring Dual Routing Engines" on page 636

e "Example: Preventing Import of the Full Routing Table" on page 722
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Syntax

<xsl:with-param name="qualified-name" select="expression">

</xsl:with-param>

Description

Specify a parameter to pass into a template. This element can be used when applying templates with the
<xsl:apply-templates> instruction or when calling templates with the <xsl:call-template> instruction.

Attributes

name Specifies the name of the parameter.

select (Optional) XPath expression specifying the value of the parameter. The value of the parameter is
determined either by the select attribute or by the contents of the <xsl:with-param> element.
Do not specify both a select attribute and content. We recommend using the select attribute to
set the parameter so as to prevent the parameter from being passed a result tree fragment as its
value.

Usage Examples
See "Example: Configuring Dual Routing Engines" on page 636, "Example: Preventing Import of the Full

Routing Table" on page 722, and "Example: Automatically Configuring Logical Interfaces and IP
Addresses" on page 614.
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Stylesheet Language Alternative syntaX (SLAX) is a language for writing Junos OS commit scripts, op
scripts, event scripts, and SNMP scripts. It is an alternative to Extensible Stylesheet Language
Transformations (XSL7). SLAX has a distinct syntax similar to that of C and Perl, but the same semantics
as XSLT.

SLAX Advantages

XSLT is a powerful and effective tool for handling Extensible Markup Language (XML) that works well
for machine-to-machine communication, but its XML-based syntax is inconvenient for the development
of complex programs.

SLAX has a simple syntax that follows the style of C and PERL. It provides a practical and succinct way
to code, thus enabling you to create readable, maintainable commit, op, event, and SNMP scripts. SLAX
removes XPath expressions and programming instructions from XML elements. XML angle brackets and
quotation marks are replaced by parentheses and curly brackets ({ }), which are the familiar delimiters of
C and PERL.

The benefits of SLAX are particularly strong for programmers who are not already accustomed to XSLT,
because SLAX enables them to concentrate on the new programming topics introduced by XSLT, rather
than concentrating on learning a new syntax. For example, SLAX enables you to:

Use if, else if, and else statements instead of <xsl:choose> and <xsl:if> elements

e Put test expressions in parentheses ()

e Use the double equal sign (==) to test equality instead of the single equal sign (=)

e Use curly braces to show containment instead of closing tags

e Perform concatenation using the underscore (_) operator, as in PERL, version 6

e Write text strings using simple quotation marks (" ") instead of the <xsl:text> element
¢ Define named templates with a syntax resembling a function definition

¢ Invoke named templates with a syntax resembling a function call

e Simplify namespace declarations

e Reduce the clutter in your scripts

Write more readable scripts

How SLAX Works

SLAX functions as a preprocessor for XSLT. Junos OS internally translates SLAX programming
instructions (such as if and else statements) into the equivalent XSLT instructions (such as <xsl:if> and



<xsl:choose> elements). After this translation, the XSLT transformation engine—which, for Junos OS, is

the Junos OS management (mgd) process—is invoked.

SLAX does not affect the expressiveness of XSLT; it only makes XSLT easier to use. The underlying SLAX
constructs are completely native to XSLT. SLAX adds nothing to the XSLT engine. The SLAX parser
parses an input document and builds an XML tree identical to the one produced when the XML parser

reads an XSLT document.

Figure 3 on page 85 shows the flow of SLAX script input and output.

Figure 3: SLAX Script Input and Output
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Table 4 on page 85 outlines additional resources that you can use to learn SLAX and write SLAX

scripts.

Table 4: SLAX Resources

Resource

SLAX Manual

Junos Automation Reference for SLAX 1.0

Try SLAX—an application that helps you learn to
write SLAX scripts

Libslax—an open-source implementation of the
SLAX language

URL

http:/juniper.github.io/libslax/slax-manual.htm/

https./www.juniper.net/us/en/training/jnbooks/
day-one/automation-series/junos-automation-
slax/

http:/try.libslax.org/

https:/github.com/Juniper/libslax

https:/github.com/Juniper/libslax/wiki
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SLAX syntax rules are similar to those of traditional programming languages like C and PERL. The
following sections discuss general aspects of SLAX syntax rules:

Code Blocks

SLAX delimits blocks of code with curly braces. Code blocks, which may define the boundaries of an
element, a hierarchy, or a segment of code, can be at the same level as or nested within other code
blocks. Declarations defined within a particular code block have a scope that is limited to that block.

The following example shows two blocks of code. Curly braces define the bounds of the match / block.
The second block, containing the <op-script-results> element, is nested within the first.

match / {
<op-script-results> {

<output> "Script summary:";



Comments

In SLAX, you can add comments anywhere in a script. Commenting a script increases readability for all
users, including the author, who may need to return to a script long after it was originally written. It is
recommended that you add comments throughout a script as you write it.

In SLAX, you insert comments in the traditional C style, beginning with /* and ending with */. For
example:

/* This is a comment. */

Multi-line comments follow the same format. In the following example, the additional "*" characters are
added to the beginning of the lines for readability, but they are not required.

/* Script Title

* Author: Jane Doe

* Last modified: 01/01/10

*  Summary of modifications:

*/

The XSLT equivalent is:

<!-- Script Title

Author: Jane Doe

Last modified: 01/01/10
Summary of modifications:

-—>

The following example inserts a comment into the script to remind the programmer that the output is
sent to the console.

match / {
<op-script-results> {
/* Output script summary to the console */

<output> "Script summary: ...";



Line Termination

As with many traditional programming languages, SLAX statements are terminated with a semicolon.

In the following example, the namespace declarations, import statement, and output element are all
terminated with a semicolon. Lines that begin or end a block are not terminated with a semicolon.

version 1.0;

ns junos = "http://xml.juniper.net/junos/*/junos";

ns xnm = "http://xml.juniper.net/xnm/1.1/xnm";

ns jcs = "http://xml.juniper.net/junos/commit-scripts/1.0";
import "../import/junos.xsl";

match / {

<op-script-results> {
<output> "Script summary:";

/% coo 2

Strings

Strings are sequences of text characters. SLAX strings can be enclosed in either single quotes or double
guotes. However, you must close the string with the same type of quote used to open the string. Strings
can be concatenated together using the SLAX concatenation operation, which is the underscore ().

For example:

match / {
<op-script-results> {
/* Output script summary to the console */

<output> "Script"  "summary: ...";



SLAX Elements and Element Attributes Overview | 89
SLAX Overview | 83

SLAX Statements Overview | 114

SLAX Templates Overview | 97

SLAX Variables Overview | 110

SLAX Elements and Element Attributes Overview
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SLAX Elements | 89
SLAX Element Attributes | 90

SLAX Elements

SLAX elements are written with only the opening tag. The contents of the tag appear immediately
following the opening tag. The contents can be either a simple expression or a more complex expression
placed inside curly braces. For example:

<top> {
<one>;
<two> {
<three>;
<four>;
<five> {

<six>;



The XSLT equivalent is:

<top>
<one/>
<two>
<three/>
<four/>
<five>
<six/>
</five>
</two>
</top>

Using these nesting techniques and removing the closing tag reduces clutter and increases code clarity.

SLAX Element Attributes

SLAX element attributes follow the style of XML. Attributes are included in the opening tag and consist
of an attribute name and value pair. The attribute syntax consists of the attribute name followed by an
equals sign and then the attribute value enclosed in quotation marks. Multiple attributes are separated
by spaces.

<element attrl="one" attr2="two">;

Where XSLT allows attribute value templates using curly braces, SLAX uses the normal expression
syntax. Attribute values can include any XPath syntax, including quoted strings, parameters, variables,
numbers, and the SLAX concatenation operator, which is an underscore (_). In the following example, the
SLAX element location has two attributes, state and zip:

<location state=$location/state zip=S$location/zip5 _ "-" _ S$location/zip4>;

The XSLT equivalent is:

<location state="{$location/state}l"

zip="{concat ($location/zip5, "-", $location/zip4}"/>

In SLAX, curly braces placed inside quote strings are not interpreted as attribute value templates.
Instead, they are interpreted as plain-text curly braces.



An escape sequence causes a character to be treated as plain text and not as a special operator. For
example, in HTML, an ampersand (&) followed by It causes the less-than symbol (<) to be printed.

In XSLT, the double curly braces ({{ and }}) are escape sequences that cause opening and closing curly
braces to be treated as plain text. When a SLAX script is converted to XSLT, the curly braces inside
guote strings are converted to double curly braces:

<avt sign="{here}">;

The XSLT equivalent is:

<avt sign="{{here}}"/>

‘ XML Overview | 9

SLAX Elements as Function Arguments
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Starting with version 1.2 of the SLAX language, which is supported in Junos OS Release 14.2 and later
releases, you can use SLAX elements directly as arguments for both functions and templates. Function
arguments can either be a single element or a block of SLAX code, placed inside braces as shown in the
following example:

var $a = my:function (<elt>,<max> 15);

var $b = my:test ({
<min> 5;

<max> 15;



if (Sstep) {
<step> $step;

var $c = my:write (<content> {
<document> "total.txt";
<size> $file/size;
if (node[@type == "full"]) {
<full>;

}) i

For templates, you still need to include the argument name, but the value can be inline. For example:

call my:valid($Sname = <name> $input, S$object = {
<min> Smin;
<max> Smax;

) G

The Main Template

Starting with version 1.2 of the SLAX language, which is supported in Junos OS Release 14.2 and later
releases, the main template is introduced in SLAX. The main template enables you to process the input
XML document and provide the top-level element for the output hierarchy. The main template is
equivalent to using match / but slightly more convenient.

You can use the main statement to match the top of the input data hierarchy and create the top-level
tag of the output hierarchy. You can use the statement in two forms: with or without the output tag.
When you omit the output element, main is just followed by a block of statements within a set of
braces, as shown in the following example:

main {
<top> {

<answer> 42;



The main template can also be used with a top-level output element following the main token, as shown
in the following example:

main <top> {

<answer> 42;

Both of the preceding examples are equivalent to the following XSLT version:

<xsl:template match="/">
<top>
<answer>42</answer>
</top>
</xsl:template>

‘ SLAX Elements and Element Attributes Overview | 89

Understanding SLAX Default Namespaces

Version 1.2 of the SLAX language, which is supported in Junos OS Release 14.2 and later releases,
introduces default namespaces for prefixes. Table 5 on page 93 lists the prefixes that have default
namespaces installed with the libslax software distribution.

When a prefix is used without the corresponding ns statement in scope, SLAX refers to the set of
default namespaces. If the prefix has a default namespace, that namespace is automatically mapped to
the prefix.

Table 5: Prefix Set with libslax

Prefix Source Default URI
bit libslax xml.libslax.org/bit

curl libslax xml.libslax.org/curl



Table 5: Prefix Set with libslax (Continued)

Prefix Source Default URI

exsl exslt http:/exslt.org/common
crypto exslt http:/exslt.org/crypto
math exslt http:/exslt.org/math

set exslt http:/exslt.org/sets

func exslt http:/exslt.org/functions
str exslt http:/exslt.org/strings
date exslt http:/exslt.org/dates-and-times
dyn exslt http:/exslt.org/dynamic
saxon libxslt http:/icl.com/saxon

0s libslax http:/xml.libslax.org/os
xutil libslax http:/xml.libslax.org/xutil

When using the slaxproc tool with the --format or --slax-to-xslt command-line options, the namespace
is properly displayed, as shown in the following example:

% cat /tmp/foo.slax
version 1.1;
match / {

<top> {

expr date:time () ;



% slaxproc --format /tmp/foo.slax

version 1.1;

ns date extension = "http://exslt.org/dates-and-times";
match / {

<top> date:time () ;

‘ SLAX Syntax Rules Overview | 86

XPath Expressions Overview for SLAX

XPath expressions can appear either as the contents of an XML element or as the contents of an expr
(expression) statement. In either case, the value is translated to either an <xsl:text> element, which
outputs literal text, or to an <xsl:value-of> element, which extracts data from an XML structure.

You encode strings using quotation marks (single or double). The concatenation operator is the
underscore (_), as in PERL 6.

In this example, the contents of the <three> and <four> elements are identical, and the content of the
<five> element differs only in the use of the XPath concat() function. The resulting output is the same in
all three cases.

<top> {

<one> "test";

<two> "The answer is "  results/answer ".";
<three> results/count _ " attempts made by " _ results/user;
<four> {

expr results/count _ " attempts made by " _ results/user;
}
<five> {

expr results/count;
expr " attempts made by ";

expr results/user;



}

<six> results/message;

The XSLT equivalent is:

<top>
<one><xsl:text>test</xsl:text></one>
<two>
<xsl:value-of select='concat ("The answer is ", results/answer,
</two>
<three>
<xsl:value-of select='concat (results/count, " attempts made by
results/user) '/>
</three>
<four>
<xsl:value-of select='concat (results/count, " attempts made by
results/user) '/>
</four>
<five>
<xsl:value-of select="results/count"/>
<xsl:text> attempts made by </xsl:text>
<xsl:value-of select="results/user"/>
</five>
<six><xsl:value-of select='results/message'/></six>

</top>
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SLAX Templates Overview

IN THIS SECTION

Unnamed (Match) Templates | 97

Named Templates | 98

A SLAX script consists of one or more sets of rules called templ/ates. Each template is a segment of code
that contains rules to apply when a specified node is matched.

NOTE: Version 1.2 of the SLAX language, which is supported in Junos OS Release 14.2 and later
releases, supports SLAX elements as arguments to both templates and functions.

There are two types of templates, named and unnamed (or match), described in the following sections.

Unnamed (Match) Templates

Unnamed templates, also known as match templates, contain a match statement with an XPath
expression to specify the criteria for nodes upon which the template should be invoked. In the following
commit script sample, the template matches the top-level element in the configuration hierarchy:

match configuration {

/* ...body of the template goes here */

By default, the processor recursively traverses the entire document hierarchy, inspecting each node and
looking for a template that matches the current node. When a matching template is found, the contents
of that template are evaluated.

The apply-templates statement can be used inside an unnamed template to limit and control the default,
hierarchical traversal of nodes. This statement accepts an optional XPath expression, which is equivalent
to the select attribute in an <xsl:apply-templates> element. If an optional XPath expression is included,
only nodes matching the XPath expression are traversed. Otherwise, all children of the context node are
traversed. If the XPath expression is included but does not match any nodes, nothing is traversed and
nothing happens.



In the following example, the template rule matches the <route> element in the XML hierarchy. All the
nodes containing a changed attribute are processed. All route elements containing a changed attribute
are replaced with a new element.

match route {
<new> {

apply-templates *[@changed];

The XSLT equivalent:

<xsl:template match="route">
<new>
<xsl:apply-templates select="*[Q@changed]"/>
</new>

</xsl:template>

Using unnamed templates allows the script to ignore the location of a tag in the XML hierarchy. For
example, if you want to convert all <author> tags into <div class="author"> tags, using templates
enables you to write a single rule that converts all <author> tags, regardless of their location in the input
XML document.

Named Templates

Named templates operate like functions in traditional programming languages. When the complexity of
a script increases or a code segment appears in multiple places, you can modularize the code and create
named templates. Like functions, named templates accept arguments and run only when explicitly
called.

In SLAX, the named template definition consists of the template keyword, the template name, a set of
parameters, and a braces-delimited block of code. Parameter declarations can be inline and consist of
the parameter name, and, optionally, a default value. Alternatively, you can declare parameters inside
the template block using the param statement. If a default value is not defined, the parameter defaults
to an empty string.

The following example creates a template named my-template and defines three parameters, one of
which defaults to the string false, and one of which defaults to the contents of the element node named



name that is a child of the current context node. If the script calls the template and does not pass in a
parameter, the default value is used.

template my-template ($a, $b = "false", S$c = name) {
/* ... body of the template ... */

An alternate method is to declare the parameters within the template using the param statement. The
following code is identical to the previous example:

template my-template {

param $a;

param $b = "false";

param $c = name;

/* ... body of the template ... */

In SLAX, you invoke named templates using the call statement, which consists of the call keyword and
template name, followed by a set of parameter bindings. These bindings are a comma-separated list of
parameter names that are passed into the template from the calling environment. Parameter
assignments are made by name and not by position in the list. Alternatively, you can declare parameters
inside the call block using the with statement. Parameters passed into a template must match a
parameter defined in the actual template; otherwise the parameter is ignored. Optionally, you can set a
value for each parameter. If you do not define a value for the parameter in the calling environment, the
script passes in the current value of the parameter if it was previously initialized, or it generates an error
if the parameter was never declared. For more information about passing parameters, see "SLAX
Parameters Overview" on page 104.

In the following example, the template my-template is called with the parameter ¢ containing the
contents of the element node named other-name that is a child of the current context node:

call my-template {

with $c = other-name;

In the following example, the name-servers-template declares two parameters: name-servers and size.
The size parameter is given a default value of zero. The match template, which declares and initializes
name-servers, calls the name-servers-template three times.

The first call to the template does not include any parameters. Thus name-servers will default to an
empty string, and size will default to a value of zero as defined in the template. The second call includes



the name-servers and size parameters, but only supplies a value for the size parameter. Thus name-
servers has the value defined by its initialization in the script, and size is equal to the number of name-
servers elements in the configuration hierarchy. The last call is identical to the second call, but it supplies
the parameters using the with statement syntax.

match configuration {
param $name-servers = name-servers/name;
call name-servers-template();
call name-servers-template ($name-servers, $size = count ($name-servers)) ;
call name-servers-template () {

with S$name-servers;

with $size = count ($name-servers) ;
}
}
template name-servers-template ($Sname-servers, S$size = 0) {
<output> "template called with size "  $size;

The XSLT equivalent is:

<xsl:template match="configuration">
<xsl:variable name="name-servers" select="name-servers/name"/>
<xsl:call-template name="name-servers-template"/>
<xsl:call-template name="name-servers-template">
<xsl:with-param name="name-servers" select="S$name-servers"/>
<xsl:with-param name="size" select="count ($name-servers)"/>
</xsl:call-template>
<xsl:call-template name="name-servers-template">
<xsl:with-param name="name-servers" select="S$name-servers"/>
<xsl:with-param name="size" select="count ($name-servers)"/>
</xsl:call-template>

</xsl:template>

<xsl:template name="name-servers-template">
<xsl:param name="name-servers"/>
<xsl:param name="size" select="0"/>
<output>
<xsl:value-of select="concat ('template called with size ', $size)"/>

</output>

</xsl:template>
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SLAX Functions Overview

Version 1.1 of the SLAX language, which is supported in Junos OS Release 12.2 and later releases,
supports functions. When the complexity of a script increases or a code segment appears in multiple
places, you can modularize the code and create functions. Functions accept arguments and run only
when explicitly called.

NOTE: Version 1.2 of the SLAX language, which is supported in Junos OS Release 14.2 and later
releases, supports SLAX elements as arguments to both templates and functions.

Functions have several advantages over templates, including the following:

Arguments are passed by position rather than name.

Return values can be objects as opposed to result tree fragments.

Functions can be used in expressions.

Functions can be resolved dynamically (using EXSLT dyn:evaluate()).

In SLAX, you define a function definition as a top-level statement in the script. The function definition
consists of the function keyword, the function name, a set of arguments, and a braces-delimited block of
code. The function name must be a qualified name. The argument list is a comma-separated list of
parameter names, which are positionally assigned based on the function call. Trailing arguments can
have default values. Alternatively, you can define function parameters inside the function block using
the param statement. The syntax is:

function function-name (argument-1ist) {



result return-value;

function function-name () {
param param-namel;
param param-nameZ;

param param-name3 = default-value;

result return-value;

The return value can be a scalar value, an XML element or XPath expression, or a set of instructions that
emit the value to be returned.

If there are fewer arguments in the function invocation than in the definition, the default values are used
for any trailing arguments. If there are more arguments in the function invocation than in the definition,
the function call generates an error.

The following example defines the function size, which has three parameters: width, height, and scale.
The default value for scale is 1. If the function call argument list does not include the scale argument,
the calculation uses the default value of 1 for that argument. The function’s return value is the product
of the width, height, and scale variables enclosed in a <size> element.

In the main match template, the function call uses width and height data selected from each graphic/
dimension element in the source XML file. The script evaluates the function, and the copy-of statement
emits the return value to the result tree as the contents of the <out> element.

version 1.1;

ns my = "http://www.example.com/myfunctions";

function my:size ($width, S$height, $scale = 1) {
result <size> {

expr Swidth * Sheight * $scale;

match / {
for-each (graphic/dimension) {
<out> {

copy-of my:size ((width/.), (height/.)):;



The following function definition uses param statements to define the parameters instead of a comma-
separated list. The behavior of the function is identical to that in the previous example.

version 1.1;

ns my = "http://www.example.com/myfunctions";

function my:size () {
param $width;
param $height;
param $scale = 1;
result <size> {

expr Swidth * Sheight * $scale;

match / {
for-each (graphic/dimension) {
<out> {

copy-of my:size ((width/.), (height/.));

function | 159
param | 186
result | 194
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Parameters may be passed to named or unnamed templates or to functions. After declaring a parameter,
you can reference it by prefixing the parameter name with the dollar sign ($).

Declaring Parameters

In SLAX scripts, you declare parameters using the param statement. Optionally, you can define an initial
value for each parameter in the declaration. For example:

param $dot = .;

The scope of a parameter can be local or global. Local parameters must be declared at the beginning of a
block, and their scope is limited to the block in which they are declared. A parameter whose value is set
by Junos OS at script initialization must be defined as a global parameter. Global parameter declarations
are placed just after the style sheet declarations. A script can assign a default value to the global
parameter, which is used in the event that Junos OS does not give a value to the parameter.

version 1.0;

ns junos = "http://xml.juniper.net/junos/*/junos";

ns xnm = "http://xml.juniper.net/xnm/1.1/xnm";

ns jcs = "http://xml.juniper.net/junos/commit-scripts/1.0";
ns ext = "http://xmlsoft.org/XSLT/namespace";

/* global parameter */

param $interfacel = “fxp0”;



In a template, you declare parameters either in a parameter list or by using the param statement in the
template block. Optionally, declare default values for each template parameter. If a template is invoked
without the parameter, the default expression is evaluated, and the results are assigned to the
parameter. If you do not define a default value in the template, the parameter defaults to an empty
string.

The following named template print-host-name declares the parameter message and defines a default
value:

template print-host-name ($message = "host name: "  system/host-name) {
<xnm:warning> {

<message> S$message;

An alternative, but equivalent, declaration is:

template print-host-name () {
param $message = "host name: " _ system/host-name;
<xnm:warning> {

<message> $message;

The template declares message and accesses its value by prefixing the parameter name with the dollar
sign ($). In XSLT, the parameter name is prefixed by the dollar sign when you access it but not when you
declare it.

In a function, you declare parameters either in a parameter list or by using the param statement in the
function block. Optionally, you can declare default values for trailing parameters. If you invoke a
function without that trailing parameter, the default expression is evaluated, and the results are assigned
to the parameter. If you do not define a default value, the parameter defaults to an empty string.

The following example defines a function named size, which has three parameters: width, height, and
scale. The default value for scale is 1. If the function call argument list does not include the scale
argument, the calculation uses the default value of 1 for that argument. The return value for the
function is the product of the width, height, and scale variables enclosed in a <size> element.

function my:size ($width, S$height, S$scale = 1) {
result <size> {

expr Swidth * Sheight * $scale;



An alternative, but equivalent declaration, which uses the param statement, is:

function my:size () {
param $width;
param $height;
param $scale = 1;
result <size> {

expr Swidth * Sheight * $scale;

Passing Parameters to Templates

When you invoke a template, you pass arguments into the template either in an argument list or by
using the with statement. The name of the parameter