CHAPTER S

Overview

Connectivity Solver

The Connectivity Sokr adds to the Connedtly Baseliner functionality by prading the ability to
simulate and analyze “what-if” scenarios to test various network connectivity requirements,
configuration, and tuning options. You can see how network element attribute changes will affect
network routes, securifyand “reachability”. ¥u can also test proposed configuration changes before
implementation, as well as assess the impact of unplanned changes, such as router or link failures.
The ability to modify device attributes to test how a particular configuration option is better than
anotherwhich application is being impacted, byshmuch, and he to tune a netark configuration
accordingly, is preided. Once a desired configuration has been attained (thravghs/“what-if’

router configuration changes) the Solver facilitates the implementation of these changes into your
actual netwrk by enabling you to generate delta IOS command files forfibeted routers. These

files can be used to update the network router configuration files and subsequently the network
routers to the desired configurations.

The Connectivity Solver provides the following functionality:

® ability to load connectivity requirements and analyze them

® ability to create new connectivity requirements and analyze them

® ability to create new scenarios for “what-if” analysis

® ability to view routing tables and perform routing table modeling and simulation

® ability to modify all device parameter settings (including routing algorithms, static routes, and
default networks)

® ability to generate router I0S delta command files for configuration changes made within the
Solver.

See” Connectity Baseliner” for a complete description of the ConnatgtBaseliners features and
components.

Note Prior to starting the Conneeiily Solver, access to your netwk’s router configuration files is
needed. Methods for retrieving actual router configuration files are outside the scope of this
document.
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Checking System Environment Variables

Checking System Environment Variables

Prior to running the Connectivity Solver, the environment variables described in the
Enterprise/Solver Connectivitpdls READ THIS FIRSTust be set propetlyo display the current
environment variable settings, enter the following command from the command line:

host% setenv

Starting the Connectivity Solver

The Connectivity Solver is started from the command line using the following command format
shown below. All of the parameters are optional.

host% ctk [-home dir_name -data data_dir -editor editor -helpviewer
help_viewer -help  help_dir -mode [baselinelfull] Xt _options ]

where:

-home dir_name IS used to override the Connectivity Baseliner installation directory specified by
the ECSP_HOME environment variable.

-data data_dir IS used to override the data directory specified by the ECSP_DATA environment
variable.

-editor  editor is used to override the editor specified by the EDITOR environment variable.

-helpviewer  help_viewer IS used to override the help viewer specified by the
ECSP_HELPVIEWER environment variable.

-help  help_dir is used to override the help index directory specified by the ECSP_HELP
environment variable.

-mode [baseline|full] is used to start the Connectivity Solver in baseline or full (the default)
mode. Starting in baseline mode can be usefutiip lage netvarks where memory and processing
time are critical. Routing table calculations, connectivity requirements analysis, and simulating
“what-if” scenarios are not available in baseline mode.

Xt_options  all Xt command line options are also supported. Usenthe-help command for
details about these options.
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Connectivity Tools Window Components

Upon starting the Connectivity Solver, various checks are performed to ensure the required
environment variables are set and the commands used by the Connectivity Solver are accessible.
While the checks are being performed, informational messages are displayed on the screen, as

shown below. If a problem is detected, the process is aborted.

netsys9% ctk
Connectivity Tools v1.1
Copyright NETSYS Technologies, Inc. 1995

Starting up in SOLVER mode.

Checking for ‘ECSP_HOME'... using /home/ecsp

Checking for ‘ECSP_DATA'... using /ecsp/newdata/gbrown
Checking for ‘EDITOR'... using vi

Checking for ‘ECSP_BACKEND'... (not found) using netsys9

Checking for ‘conn_solver'... using ./conn_solver
Checking for ‘vi'... using /usr/bin/vi

Checking for ‘xterm’... using /usr/openwin/bin/xterm
Checking for ‘rm’... using rm: aliased to rm -i
Checking for ‘cp’... using cp: aliased to cp -i
Checking for ‘tar’... using /usr/bin/tar

Checking for ‘hostid'... using /usr/ucb/hostid
Checking for ‘sccs’... using /usr/ccs/bin/sccs
Checking for ‘admin’... using /usr/ccs/bin/admin
Checking for ‘delta’... using /usr/ccs/bin/delta
Checking for ‘prt'... using /usr/ccs/bin/prt

Checking for ‘prs’... using /usr/ccs/bin/prs
Checking for ‘get’... using /usr/ccs/bin/get
Checking for ‘unget’... using /usr/ccs/bin/unget
Checking for ‘delta’... using /usr/ccs/bin/delta
Checking for ‘val'... using /usr/ccs/bin/val
Checking for ‘mosaic’... using /usr/local/bin/mosaic

Checking for Connectivity Tools support files... OK

Checking for ‘ECSP_HELPVIEWER'... using /usr/local/bin/mosaic

Upon successful completion of the checks, the ConvigcTiools window, shown in Figure 6-1, is

displayed.

Connectivity Tools Window Components

The Connectivity Tools window contains the following components:

® a control area providing pull down menus through which various baseline related functions are

invoked
® a Scenarios pane displaying the names of existing scenarios
® a control area providing buttons used to:

— display a scenario’s topolog¥dpology)

— generate, format, and display a Diagnostic Repep0rt)

— view, create, or modify network connectivity requiremeRsquirementg

— analyze connectivity requirements and device/network element attribute modifications

(Analysis)
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Connectivity Tools Window Components

File Menu

Open Baseline
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Until a nev baseline is created or axiging baseline opened, the menu options that appkittirey
baselines and scenarios, as well agtpology, Report, Requirements andAnalysis, buttons are
inactive. Upon opening or creating a baseline and loading it, all menu options and buttons are
activated.
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Figure 6-1 Connectivity Tools Window

The Connectivity Tools window components are discussed in the following subsections.

The File menu contains options for opening, creating, deleting xpodtmg a baseline, anditéing
the Connectivity Solver. The options are described as follows:

Select this option to load aristing baseline, create the baseline scenario, and compute the Routing
Tables according to the Analysis and Routiagl& options you specifiypon selecting this option,

the Open Baseline window is displayed. Specify the path to the directory containing existing
baselines, select aristing baseline name, select the Analysis and Routi{gToptions, then click

on theOK button. See “Open Baseline Wivdbfor detailed information about the Open Baseline
window components.

Note Upon selecting this option themp/conn_solver.lotpg file is created. Output produced by
the Connectivity Tools is saved to this log. Be aware that this log can grow quite large.




Connectivity Tools Window Components

New Baseline

Upon returning from loading the baseline, creating the baseline scenario, and computing the Routing
Table(s), the updated Connectivity Tools window, shown in Figure 6-2, is displayed.
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Figure 6-2 Modified Connectivity Tools Window

The Connectivity Tools window menu options and buttons are now active enabling you to:
® display the baseline topology

® generate the diagnostic report

® |oad the baseline connectivity requirements for analysis

® view and modify the baseline’s network element attributes

® create and rename scenarios

® initiate searches for network elements and Routing Table entries

For detailed information about these options, see the corresponding sections later in this chapter.

Select this option to create a new baseline for network simulation and/or analysis. Upon selecting
this option, the New Baseline window is displayed. Specify the name of the new baseline, the
directory where the router configuration files used to create the new baseline are located, and the
directory where the baseline files are to be placed, then click @KtHmitton. See “New Baseline
Window” for detailed information about the New Baseline window components.
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Connectivity Tools Window Components

Delete Baseline

Export Baseline

Exit

Scenario Menu

Create New

6-6 Book Title

Select this option to delete an existing baseline. Upon selecting this option, the Delete Baseline
window is displayed. You camot delete the baseline currently loaded. See “Delete Baseline
Window” for detailed information about the Delete Baseline window components.

Select this option to sa the baseline router configuration files to a specified diredtbiy feature

is useful when the router configuration filegddeen modified. The modified router configuration
files can then be used in another program or with the actual routers in a work environment. Upon
selecting this option, the Export Baseline window is displayed. See “Export Baseline Window” for
detailed information about the Export Baseline window components.

Select this option to terminate the Connectivity Solver and save the current baseline. If any router
configuration files are being edited, the option of aborting all changes to the file(s) prior to exiting,
is provided. The termination process can be manually aborted or changes to the configuration files
committed before exiting the Connectivity Solver.

The Scenario menu contains options for creating and renaming scenarios used in “what if” analysis,
generating router I0S delta command files for configuration changes made within the Solver, and
for closing and opening a scenario’s corresponding windows to/from icons.

When a baseline is initially opened, the baseline name is also used as the name of the initial baseline
scenario. An entry for the initial baseline scenario is placed in the Scenarios list. Each subsequent
scenario created is a gopf the navest or most current scenario. Only the current scenario (the last
scenario displayed in the Scenarios list) is editable for use in “what if” anakgdigalldescriptions

of the modifications made to router attributes may be saved by using the Configuration Text button
located in the Router Configuration window. These descriptions can not be loaded into the router.
See “Router Configuration Mtows” for detailed information about the Configuratiax{ffeature.

The I0S command delta files created by using this menu’s Configuration Changes option can be
appended to the router configuration files.

Once the Connectivity Solver is exited, or a new baseline is created, or another baseline is opened,
the currently defined scenarios are deleted. The Scenario menu options are described in the
following sections.

Select this option to create a copy of the initial baseline scenario, or the last scenario created, if
subsequent scenarios were made. Upon selecting this option, a scenario with a plus sign appended
to the end of the previous scenario name is created and selected in the Scenarios list. Each
subsequent scenario created has an additional plus sign appended to the scenario name. At this point,
“what if” scenarios can be created.

This option is inactive if a baseline has not been loaded. See “Open Baseline” for information on
how to load a baseline.



Connectivity Tools Window Components

Rename

Select this option to rename the selected scenario in the Scenarios list. Upon selecting this option,
the Rename Scenario window is displayed. Specify the name of the new scenario then click on the
OK button. The newly named scenario is displayed in the Scenarios list.

Configuration Changes

Selecting this option provides you with the following information in the Configuration Changes
window:

Show Windows

Iconify Windows

Options Menu

Find Device

router configuration files you have modified since the baseline was created

routers whose attributes you have modified this session through the Router Configuration

windows

By selecting an entry from one of the lists in the Configuration Changeswyipdo are then able
to do the following:

highlight a router’s icon in the Topology window
display the router's Router Configuration window to view or modify a router’s attributes
display the router’s configuration text file

generate delta file(s) containing the changes made to the router configuration files and/or router
attributes

The Configuration Changes option is not\ated when you are using the initial baseline scenario.
Upon selecting this option, the Configuration Changes winrédmains displayed and is continually
updated reflecting the routers whose attributes you have modified this session, and the router
configuration files you have modified. See “Configuration Changes Window” for detailed
information about the Configuration Changes window components.

Select this option to open all iconified windows associated with this scenario.

Select this option to close all windows associated with this scenario to icons.

The Options menu contains tRand Device andShow Clipboard options.

Select this option to display the Findbee window Searches for netwk elements and for routers
with particular Routing @ble entries can be performed. See “FindiGeWndow” for a description
of the Find Device window components.
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Connectivity Tools Window Components

Show Clipboard

Help Menu

Scenarios

Action Buttons

Topology Button

Report Button
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Select this option to display the Clipboard winddhe clipboard feature is a mechanismvaiiay

you to aggregate various network elements. The collection of these elements can then be used in a
variety of ways, such as input to batch processing or as a placeholder for the result of searches. See
“Clipboard Window” for a description of the Clipboard window components.

Provided you have access to a Mosaic™ or Netscape™ HTML browser, selecting a Help menu
option displays documentation about the corresponding topic. The HTMIsérapecified by the
ECSP_HELPVIEWER environment variable is used for this purpose.

The Scenarios pane provides a list of scenarios. This pane is empty until a baseline is loaded, at
which point the initial baseline scenario is created. The initial baseline scenario is given the same
name as the baseline. The initial baseline scenario is then used to create subsequent scenarios. Each
scenario starts out as a duplicate of the scenario it is created from. The subsequently created
scenarios are used in “what if” simulation testing.

The Connectivity Solver providd®pology, Report, Requirements andAnalysis buttons
allowing you to:

® display the current baseline topology layotggology button)

® format and display the Diagnostic Report generated for the current baBap@t button)

® view, create, and modify a selected scenar@nnectiity requirementsRequirementsbutton)
® analyze “what-if” simulationsAnalysis button)

Prior to clicking on any of these buttons, a scenario from the Scenarios list must be selected.

Note In order to create or modify netnk connectiity requirements, the last scenario entry in the
Scenarios lismustbe selected prior to clicking on tRequirementsbutton.

Click on this button to display the current scenario’s topology in the Topology window. See
“Creating the dpology” for detailed information about creating a topology and a description of the
Topology window components.

Click on this lutton to generate a Diagnostic Report about the current baselinevaritifbematted
and displayed in the Diagnostic Report wind&ee “Diagnostic Report” for a detailed description
about creating Diagnostic Reports and the Diagnostic Report window components.



Connectivity Tools Window Components

Requirements Button
Click on this button to display the Requirement Sets window. Access to network connectivity
requirements is provided through this window. Some network connectivity requirements are
implicitly derived from the router configuration files associated with the current scenario. New
connectivity requirements can also be created. Connectivity requirements can be loaded and
analyzed and the results displayed by clicking orAtalysis button. The following connectivity
requirements options are available to you through the Requirement Sets window:

® existing network connectivity requirements can be viewed

® new connectivity requirements can be created

® connectivity requirements can be loaded for analysis purposes

® connectivity requirements can be unloaded for analysis purposes
® connectivity requirement file sets can be deleted

See “Requirement Sets Window” for detailed information about the Requirement Sets window
components and features.

Analysis Button

Click on this button to analyze the network connectivity requirements previously loaded from the
Requirement Sets window. The results are displayed in the scenario’s Requirements Analysis
window. The number of available paths, the path’s connectivity status, the source router name and
address, the destination router name and address, and the port interface used by the routers are
displayed in the Requirements Analysis window. See “Requirements Analysis Window” for a
description of the Requirements Analysis window components.
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