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indeni offers the first proactive root cause analysis solution for network devices, designed to cut setup
and administration time, lower costs, and ensure a stable, secure network. It is the first truly
proactive system that:

Automatically identifies known devices.

Correctly identifies proper settings for known devices, cutting deployment time to five
minutes or less.

Understands and analyzes thousands of parameters and compares settings in relation to
each other.

Measures traffic throughput and flags approaching maximums.

Determines whether devices are partly or wholly functional or dead and, if non-functioning,
identifies the cause and suggests remedial actions.

Flags the administrator when an error is seen, via alerts which can be forwarded by SNMP,
email or pager.

Allows priority analysis of chosen critical parameters so that potentially severe problems
can be flagged and dealt with first.

This user guide provides detailed instructions for installing and using indeni. Additional support is
available at www.indeni.com/support.

This guide is for technical users with a strong working knowledge of networking and network security
administration. Users should be able to set up network devices on their own (Cisco routers, Check
Point firewalls, etc., as the case may be) (see Appendix A: Terminology) and be familiar with how to
use the command line interface (CLI) for the chosen software.

indeni supports both physical and virtual servers. The following hardware requirement rely on a
parameter N which represents the number of network devices you plan to analyze with indeni.

CPU: 64-bit capable CPU (quad-core CPU recommended: One core per every 20 devices in N)
Hard drive: 40GB + (2GB * N). For example, for 10 devices, a total of 60GB is required.

RAM: The formula is 50MB times N + 2GB, with the minimum being 2GB. For example, for 30
devices a total of 3.5GB is required. For a production setup, indeni requires the use of at least
4GB.

The installation disc includes CentOS 6.x with the required packages, so there is no need to pre-install
anything on the designated physical or virtual server.

NOTE: The server must be connected to the network during the ISO installation. This should not be a
problem on VMs but hardware servers are more prone to being disconnected from the network. If it’s
not possible to connect to the network then please contact support@indeni.com

5 inden
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The indeni application

Internet browser: Microsoft Internet Explorer 8 or later, Mozilla Firefox 3 or later, Google
Chrome

indeni can analyze both local and remote network devices over VPN or directly, providing you with a
complete and comprehensive view of your network deployment at a global level.

If communications between the user workstations and indeni and/or the communications between
indeni and the analyzed devices pass through a firewall, please allow the following:

Traffic from the user workstations to indeni on the following ports:
e SSH (TCP 22) - Allows SSH access to the indeni device’s operating system.
e TCP 8181 - Used for accessing the indeni application from users’ workstations.

Traffic from indeni to the analyzed devices:
e All Supported Devices (Advanced Analysis):
o SSH (TCP 22) - Used for collecting information from the analyzed devices.
o Ping (ICMP Echo) - Devices are pinged regularly by indeni to ensure they are responding.
Note: the ping test can be deactivated in the individual device’s configuration at the
Monitored Devices sub-tab under Settings.
e Devices interrogated with API (Palo-Alto, F5)
o HTTPS (TCP 443)

5 inden
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As stated in the previous chapter, users can set up indeni on either a virtual server or on a physical
server. In either case, users will need to download the latest version of indeni from www.indeni.com.

The indeni ISO is used for deploying the system in virtualization environments or on a physical server.

1. Access the download page at try.indeni.com to download the indeni ISO.
2. Copy the downloaded ISO to a CD and boot the system from the CD. Installation will begin
immediately (more on the installation screens below). Upon completion, the server will shut

down.

NOTE: Before using VMware for a virtual machine installation, please see “Setting Up indeni on

VMware ESX”.

3. Remove the CD from the drive before restarting the server to avoid re-installing the software.

In either physical or virtual installations, the system is now ready to be configured, using the same

procedures in either installation.

Use the tab, arrow, and Enter keys to navigate within the installation screens.

1. If you select No from the Driver Disk screen, go
immediately to Step 4 to continue configuration of
the network interface.

2. If you select Yes from the Driver Disk screen,
Figure 2 appears. Click OK.

3. In the Driver Disk Source screen, select the device
you want to use as the source for the driver disk.
Click OK.

—— Driver disk ——

Do you have a driver disk?

——] Insert Driver Disk ————

Insert your driver disk into sdev-fdB
and press "0K" to continue.

Which would you like to use?

srB

sda

——— Driver Disk Source ———

¥You have multiple devices which could
serve as sources for a driver disk.
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4. Select Enable IPv4 support as shown in the figure to the
right.
Select Manual configuration and click OK.

5. Enter the IP address, Netmask Prefix,
Gateway and DNS server IP. Click OK.

Xy indeni
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6. The Package Installation will run as shown
to the right.

7. When the setup is complete, the system
will notify you and ask for a reboot. Click
on the Reboot button.

Fizure SEQ Figure '* ARABIC 6
Once the system reboots, the next two screens shown below automatically appear.

8. Specify the host and domain name. Click OK.

9. After completing the configuration, click the Reboot
button to reboot the system for the second time.
NOTE: You can always return to the set up screens by running
sudo isetup via the console or an SSH connection.

, -indeni
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You can log in to the system only after you have rebooted twice, as shown in the previous section:

Username: indeni
Password: indeni4it

In production environments, it is highly recommended that users change the default password, using

the passwd command.

1. Open a browser window
2. Access indeni's web dashboard at:

https://<indeni_ip>:8181/

3. Substitute your server's IP address for <indeni_ip> (example: https://10.3.1.87:8181/).

Note that the web browser may display a warning when connecting to the indeni server for the

first time. Accept the connection: it is secure.

4. Log in to the indeni web dashboard:

Username: admin
Password: admin123!

5 indeni
\-'

Thank you for choosing indeni - Network Optimism.

The system has been set up successfully and is ready to begin
its work. In order to log in, please use the form to the right.

Also, you may want to know that the server applic ation supports
SNMP versiens 2 and 3. The MIB file can be downloaded here.

More information is available on indeni's website. .

Login

Password

| Login

.

.
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indeni users have full control over which devices to add to the system and analyze. This process is
described in Chapter 4: Getting Started.

The system offers two modes: compliant and non-compliant. Upon installation, indeni will ask
whether the user wishes to operate in compliant or non-compliant mode. If “non-compliant” is chosen,
devices can be deleted at will. Any or all devices may be removed from analysis if the user so desires,
and thus will not show up on the overview screen that is shown in the next chapter.

In some organizations, auditing and compliance reguirements state that data must not be allowed to be deleted in a
manitoring and auditing system, indeni is such a system.

While working with indeni you will be reguired to define spedific devices (such as firewalls) to monitor, This will indude their
name, IP address and other details. If your organization requires this data not to be deletable, please choose DISALLOW
DEVICE DELETION below. Otherwise, please choose ALLOW DEVICE DELETIOM.

MQOTE: This decision CAMMOT be changed at a later point.

ALLOW DEVICE DELETION DISALLOW DEVICE DELETION

See Chapter 5: Analysis and Alert Management, for full instructions on analyzing devices.

ey
Ay indeni
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All major functions within indeni are accessed from the tabs at the top of the dashboard. They include:

Operations Management
Compliance Management
Tools

Reporting

Settings

These tabs are available from all main screens within indeni. The functionality of each one is described
in this chapter.

These two menus are shown at the top left of the web dashboard:

Use the Operate menu to log out of indeni. This menu also allows you to update the system.
Use the Help menu to link directly to this user guide online. The Help menu also provides
indeni support tools that allow you to create a debug report or to run a live debug of the
indeni application.

The Operations Management tab allows users to quickly add and configure new devices as well as view
all current and archived alerts. Once devices have been added to the system, the screen for this tab
provides at-a-glance information regarding alerts relating to each device, with rollover access to
detailed information for each alert. Use the sub-tabs within this window (Alerts, Analysis, Network
Health, Knowledge Management , and Alert Archive) to access further functionality as described on
the next page.

Y indeni
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Reporting Settings

[ Merts | Analysis  Network Health  Knowledge Management  Alert Archive

Monitored Devices ® Cument Alerts ®

View | | Add Device. Search
Search Q M B2
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Dgcn ck Point Cluster Gateway [ v] v oum
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Device
[ GAIA (10.3.3.34)
@ Cisco_2901 (192.168.3.2)
g C2960g (192.168.7.10)
R, GAIA (10.3.3.34)
@ Cisco_2811(192.168.7.1)
@ Cisco_2901(192.168.3.2)
@ Cisco_2901 (192.168.3.2)
@ Cisco_2901 (192.168.3.2)
@ Cisco 2901 (192.168.3.2)
[ JuniperSRX2 (10.3.3.173}
8. JuniperSRX2 (10.3.3.173)
[, GAIA (10.3.3.34)
M. IPSO (10.33.56)
B VSX (1033157
8 VSX (103.3.157)

M4 160119 B M

Q| X || view | | Resolve g/ | Freeze
Headline

High memory usage: 87.0%
Failed to communicate: Session is closed
Device clock appears to be set incorrectly: Apr 08 00:15 1983 1DT
DNS servers configured but responding too slowly: 1384ms to resolve van indeni com
Failed to communicate: No response on port 22
No loopback interface defined
Licanse(s) about to expire
SSH v1 is enabled
Configuration changed but net saved
Hardware temperature sensor reading is too high
Monitored or Permanent VPN tunnel(s) down: /Gateway at 100.100.100.100
RESOLVED: Use of NTP servers configured but nof operational (SA#16763)
Hosts file is missing the "localhost” entry
Two cluster members differ in their routing tables ( SA#66322)

Management server is unknown

Export

Last Update ;
Dec 24, 2014 03:56:43 PM
Dec 24, 2014 03:56:33 PM
Dec 24, 2014 03:56:11 PM
Dec 24, 2014 03:55:47 PM
Dec 24, 2014 03:47:36 PM
Dec 24, 2014 03:16:04 PM
Dec 24, 2014 03:11:03 PM.
Dec 24, 2014 02:51:04 PM
Dec 24,2014 01:22:15 PM
Dec 24, 2014 05:30:34 AM
Dec 24, 2014 03:32:49 AM
Dec 23, 2014 10:38:19 PM
Dec 23, 2014 06:18:21 PM
Dec 23, 2014 04:3559 PM

Dec 22, 2014 07:41:49 PM

| st

The Add Device button shown in the Monitored Devices panel on the left side of the screen is

accessible only from this window.

Use the black arrow beside each device group in the Monitored Devices panel to expand or collapse
the display for more alert information related to individual devices.

() RBEDSMC's Firewalls

-} R60SMC (10.3.3.152) Q

1a] 166 error alerts

() IPS30CIuster

The sub-tabs in the Operations Management tab provide full access to all information and
configuration settings related to alerts generated by indeni:

Alerts This tab displays all current alerts as well as the complete list of all
analyzed devices and their associated alerts. Users can add devices, filter
and search for alerts, and export alert data in several formats (pdf, csv,

and xml).

Network Health The Network Health tab presents a dashboard that provides an
at-a-glance view of network health in real time.

Analysis The Analysis tab provides the ability to visually track critical metrics over
time. These metrics are correlated with the alerts that were issued at the
relevant time.

Knowledge Management

Users have full control over how indeni handles alerts for each device.

‘\
O indeni

. the network knowledge ¢
.



Alert Archive

INDENI USer GuIDE 16

This screen provides a full list of alert categories and access to
configuration settings by alert and by device.

Acknowledging alerts moves them from the Alerts list to the Alert Archive
list. This screen allows quick access and filtering tools to search for
specific archived alerts by date, device, or alert type.

Complete functionality for the Operations Management tab is described in Chapter 5: Operations

Management.

.
g indeni
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The Compliance Management tab allows users to schedule daily backups for specified devices and
directories, set up and edit configuration checks, conduct searches of analyzed devices and track
changes made to devices (configuration journal).

Operate  Help

| Configuration Checks | Backup ~ Configuration Journal  Configuration Check Reports

-
e) indeni

Defined Profiles [©) Profile Configuration @)

Add Profle

Search Q
pres

Bd

Configuration Checks

Backup

Configuration Journal

lease choose a device profile to the left to edit its details.

Use this feature to define a profile that states what the baseline
settings/configurations should be for a device or a group of devices, and
then which devices should have that profile applied. For instance, users
can set up a company-wide base profile designating the severity level for
generating alerts, or create a profile for a specific type of device (e.g.,
Cisco Routers).

indeni automatically collects backups for the chosen devices and backs up
the device's configuration in a separate file with a time stamp. The
backup includes the files and data recommended by the vendor and
system users for backing up a specific device.

This feature aggregates and tracks all changes made by any user to any
device and time stamps them by the most recent change, for a convenient
at-a-glance listing.

Configuration Check Reports

This sub-tab allows for the scheduling of a report that displays a summary
of all the devices/groups that have not maintained compliance with the
configuration checks that were set for those devices in the system

.
U] indeni
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The Tools tab allows users to Search for information in indeni’s internal database, explore the device’s
Live Configuration and export data from devices for further Troubleshooting.

Search

Operate  Help

Operations Management

o~
e) indeni

R . .
Compliance Management Tools Reporting Settings

Search  Live Configuration | Troubleshooting |

Debuggable Objects ® Object Debug Panel @
Search Q
=2 BiglP_11.6_A (1033.134 [+] - 1
Ly BalP- e Al ) Debug Report Generation
Please select which ftems 1o include in the report below. I you are unsure of what to include, simply include al of the items.
BE sor_116.8(1033135) (] B s
2 ARP List
BT deva (103184) (] B
% @ Appliance Sensors State
L BaP_ 11 euB (103.185) [+] cpetatos-ixcatiee
4 CPD Scheduler Config
epd_sched_config print
3 C2960g (192.168.7.10)
ol © ¢ CPShared Version
cpshared_ver
ﬁ]msmﬁW (192.188.7.1) Q # CPU Measurements Over One Minute
= wmstat 160
|4 Check Pont Operating System Detais
e}G\SmLZBIH (192.1683.2) Q B otos ta T
& Current Date
EJ Fortinet (10.3.3.203) (] bt
& | Current Processes
Ps awnw
GAIA (10,3334
E] ‘ 9 @ HostName
hostname:
E] GAIA_RTT20 (10.3.3.148) [+] (@ Instaled Licenses
Mount Point Usage
H]\Pstmnsass\ (] ity
-

)

Live Configuration

Troubleshooting

This sub-tab allows users to search using free text through their network
estate (all the analyzed devices). The search includes things like NIC
configurations, SW versions, licenses, general settings, and
configurations. Once the search is completed, the user also has the ability
to compare findings between the devices and to print the outcome.

Users may instantly view the actual configurations on the analyzed
devices using the Live Configuration sub-tab. The information presented
by indeni contains both software and hardware data and is clearly
presented in a table format

The Troubleshooting sub-tab displays the list of analyzed devices.
Choosing a device displays a list of commands and variables commonly
used or required by the vendor when creating a debug report. This tool
automatically generates a report that may be used with the devices'
vendor for debugging or bug reporting.

Y indeni
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You can quickly add, delete, or edit indeni reports using the Reporting tab and its sub-tabs.

Operate  Help

Operations Management

ST
Compliance Management Tools Reporting Settings

el
O indeni

Device Configuration | Alert Summary | Procurement  Inventory Report

Defined Schedules ®@

Add Schedule

Scheduled Report Configuration ®
Alert Summary reports are sent at a set schedule and contain information on the new alerts that were issued since the previous report, updates that have occurred o the
existing alerts and more.
Report Configuration
Excluded Devices Included Devices
Report Name: | Dally Alert Report BigIP_11.6_A
BiglP_116_B
BigIP_11_devA [>>
BiglP_11_devB:
C2960g
Cisco_2811 ‘j<<
|Cisco_2901
Excluded Groups Included Groups
All Objects
By Type
|Check Point GAIA >>
|Check Point R75 (HFA 40) Firewall
|Check Point R76 (no HFA) Firewall ==
|Check Point R76 (no HFA) Security Management
Check Point R77 (HFA 10) Firewall
Schedule and Receivers
Periodicity: [Day v | Timeof Day: [08] 3 [00]
) admin (admin@iocakdomain)

¥ shoukyd (shoukyd@mydomain.com)

save.| | Cancel Delete..

| sissmemamienn

Device Configuration

Alert Summary

Procurement

Inventory Report

Device Configuration reports are sent at a set schedule and
contain a set of archives using this sub-tab. Each archive
represents the current configuration of a analyzed device.

Alert Summary reports are sent at a set schedule and contain
information on the new alerts that were issued since the previous
report, updates that have occurred to the existing alerts, and
more.

The Procurement sub-tab reports list all the analyzed devices that
may require changes or upgrades. They also display information
such as expired licenses and EOL devices.

This exportable Excel spreadsheet report provides both an
overview of your entire network inventory and insight at a granular
level, including model names and numbers, interface vendors,
firmware versions, licenses, disk manufacturers, routes, VPNs, and
much more.

% indeni
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The Settings tab includes a wide range of functions using the sub-tabs.

% indeni

Coemeaopecs O W eecwaomeorsowas O

-
= BiglP_11.6_A (10.3.3.134)

]

BE® sogr_116.8(103.3.135)

-
— = BiglP_11_devA (10.3.1.84)

[i]

-
— = BiglP_11_devB (10.3.1.85)

[]

R C2960g (192.168.7.10)
C
@C\stojﬁﬂ (182.168.7.1)

=)
elc\sco,zsm (182.168.3.2)
E Fortinet (10.3.3.203)

cl
F GAIA (10.3.3.34)

)

E GAIA_RTT20 (10.3.3.148)
7

B pso (033560

Q

Please choose an object to the left to edit its details.

Monitored Devices

Groups

Integration

Users

Licenses

indeni Backup

Audit Log

Add and configure devices from this sub-tab, which functions identically
to the Add Device button under Operations Management. Clicking on any
device listed provides full access to its settings.

Setting up device groups as shown above is a quick way to keep track of
many different types of devices on the network. This sub-tab allows users
to quickly add or delete devices from existing groups and set up new
groups which can include individual devices and other device groups.

From this sub-tab, users can add SNMP masters for sending indeni alerts
directly to existing systems (such as NMSs) as well as add Syslog and SMTP
servers.

Add or delete users, set passwords, designate permissions, and allocate
specific groups of devices to specific users from this sub-tab.

On this sub-tab, indeni displays the current state of user licenses,
whether valid or expired. Users can also use this sub-tab to upload new
licenses or download license details.

This functionality backs up the indeni system.

The Audit Log sub-tab provides a list of changes and activities that have
occurred on the indeni application.

-
U] indeni
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To begin using indeni, users must first add at least one device for the system to analyze. By default at
installation, the system has one user with a default login and password.

indeni assigns administrator privileges by default to all users logged into the system. To add new users,
set passwords, assign email contact information, and modify permissions for each person to be allowed
access to the system, select the Settings tab, and then the sub-tab Users.

1. Click the Add User button under
Defined Users on the left side of

the screen.
2. In the dialog box, type a user name ::j:_'::’:'m,
and select OK. foe

indeni displays the Selected User’s Details ' o) Lo
screen with additional fields as shown.
indeni does not allow renaming the
individual user. If a mistake was made
when entering the wusername, the
administrator must use the Delete User
button at the top of the screen to delete s '

the user. Re-add the user with the correct T ——
name. Usernames are case sensitive.

¢y indeni

3. Set the users password. indeni
requires the use of strong
passwords. Passwords must be at
least eight characters long and use
both alphabetic and numeric -
characters. Passwords are case Sl
sensitive.

4. Enter the individual’s email settings and the SMTP server.
5. Assign permissions appropriate to this user.
6. Choose the Groups this user will be allowed to view/manage.

7. Scroll down to the bottom of the screen and select Save. The Defined Users list on the left now
displays the new users added to the system.

.
U] indeni
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Adding Devices to the System

To begin using indeni to manage and analyze network devices, recognized users must add devices to
the system. This is a fast and easy process.

Check Point

SecurePlatform

1. Log in to the device to be added using SSH or the console.

2. Add a new user to be designated for indeni’s use:

Use the bash shell instead of the default cpshell shell (also known as “expert mode”).
First, run adduser <username>.

Provide a strong password for the new user.

Run chsh -s /bin/bash <username>.

IPSO

1. Log in to the device to be added, using Voyager.
2. Add a new user to be designated for indeni’s use.
e The user should have the same permissions as the default admin user, and specifically,
uid should be set to 0 (zero).
The user should be in csh shell.
The user should be part of the “wheel* operating-system-level group.

GAiA

Adding a User to GAiA via the Portal

1. Log in to the GAiA Portal.

2. Add a new user to be designated for indeni’s use:
e Use the bash shell.
e Have adminRole in Assigned Roles.

Add User —

) Available Roles Assigned Roles
Login Name: indeni
monitorRole adminRole
Password:  |seeeee — |
Confirm Password: | seeeeres
Real Name: Indeni [ ags |
Home Directory: fhemelindeni | < Remove |
Shell: Ibin/bash et
Access Mechanisms
Web
Command Line
oK Cancel |

Ay indeni
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Adding a User to GAiA Through CLI
To add a new user to indeni via CLI, use the following commands:

clish

add user indeni uid 0 homedir /home/indeni
set user indeni gid 100 shell /bin/bash

add rba user indeni roles adminRole

set user indeni password

save config

exit

Please follow the “Adding a User to GAiA Through CLI” instructions above.

1. Add the user as described above for the relevant OS.

2. In the indeni Ul, add the MDS first.

3. After the MDS is successfully added, add the CMAs/domains you would like to analyze. Ideally,
these would be the CMAs/domains that manage the firewalls you have set indeni to analyze.

1. Add a user with the Unix su privileges.
2. Please provide the Unix root password in the Add Device dialog:

Vendor Specific

ok Privileged Mode Password:

& Unix root Passwiord:

Add a user who can enter Privileged Mode (level 15). If the user is not set to level 15, you will be
required to enter the Privileged Mode Password in the Add Devices dialog:

Vendor Specific

‘s Priviieged Mode Password:

* Unix root Password

Add a user with the Administrator role or equivalent permissions. Make sure all partitions are
accessible.

.
g indeni
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Add a user with the super_admin profile or equivalent permissions.

Juniper

ScreenOS

1. Log in to the device to be added using SSH.
2. Add a new user to be designated for indeni’s use.

Junos

1. Follow Juniper Networks' relevant user guides for adding a user.

2. Make sure the user's login class is ”super-user.”

Palo Alto

Add a user with Role "Superuser” (can be “read-only”)

Name inden
Authentication Profile Nane =
__| Use only client certificate authentication (Web)
Password sssssas:
Confirm Password  ssssssss
Use Public Key Authentication (SSH)
Role (® Dynamic () Role Based

Superuser (read-only) -

Password Profile  None bk

o I oo
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) inden

[Moaborsdlovicos] Groupe iwgriion b Licone laden Backp  Iconilosight _ AnitLag

Selecied Object's Details.

Once a user has been designated, click on Add
Device at one of these locations:

Operations Management tab
Monitored Devices sub-tab in the Settings
tab.

a2
-
@
o
)
"

-

indeni supports adding multiple devices at once. If

two or more devices are to be added at once, add .

. . R . . Device Hame: 2 Group: | All Objects. v @
additional device lines as needed by clicking the
_cbawoee. | hytton in  the dialog box. Delete
unneeded blank boxes by clicking on the @ symbol. r———
Supply the device name and IP address for each s

SSH Passphrase

() SNMP (Standard Monitoring)

Device Name: Cluster_Member1
IP: 10.3.1.88

Read Communty:

I
| ’
device to be added. For example: — ) :
I
I
I

Add Cancel

You can choose from three options: Add New Device, Add Known Device, Eetd Nk Cisitne
and Upload List of Devices. Users should add all devices that are not
known first, and then known devices (see next section), to build a
complete list before setting credentials.

Add Known Device

Add List of Devices...

When indeni is first installed it will ask whether the user wishes to operate in compliant or
non-compliant mode. If “non-compliant” is chosen, devices can be deleted at will. Any or all devices
may be removed from analysis if the user so desires, and thus will not show up on the overview screen.
See Disable Monitoring.

When adding devices, indeni allows users to choose from a list of devices known to indeni, based on
indeni’s analysis of management servers’ databases (where applicable). Known devices are those which
meet the following conditions:

They appear in the database of at least one of the management servers currently being
analyzed by indeni.

The associated management server considers the device to be one it manages (as opposed
to an externally managed device).

.
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o The device has not previously been added to the list of analyzed devices in indeni.

Add Devices

Device Name: | P Group: | Al Objscts [
Se\l« Known Device: | CPGAIA_CXLOT [v]| P | SekctPtocomnectio.. [w]| Group: | AlObjects =] I @
Licenses left, 20
«f= Add Device.

(®) 55H (Advanced Monitoring)

st Privileged Mode Password |

# Unix root Password:

S5H Username:

() SSHKey:

\
(®) SSH Password: 1
1
\

S5H Passphrase

(©) SNMP (Standard Monitoring)

Read Community. ‘

Browse |

Add Cancel
|

Use the Add Known Device button to access the Select Known Device field. Choose the appropriate
device IP address from the dropdown lists as shown above.

Upload List of Devices

Using the third option, Upload List of Devices, allows users to quickly upload a CSV file listing all
known user devices to be added. indeni will analyze the file and allow the user to review the results
and decide whether to proceed or not. The format of the CSV file is simple, it should only contain lines
of the following format:

DEVICENAME,DEVICEIP

Please select a CSV file to upload and analyze. Once the analysis is complete,
review its results and decide whether to continue or not, The CSV file should
contain lines with exactly two values each. One value should be the device
name and the second should be the device IP address.

[ Browse || A_na;ze File

Add Devices to List Cancel

Choosing Credentials

Once all devices have been added, use the appropriate radio button to supply the proper credentials
for these devices. indeni supports two methods of doing so under Credentials to Use: SSH (Advanced
Monitoring) and SNMP (Standard Monitoring).

Ay indeni
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Add Devices

Devices to Add
Device Name: &) e Group: | All Objects v @
o AddDevice.. |
Credentials to Use Vendur Specific
) SSH (Advanced Monitoring) |
SEH Userna me: | el Priviieged Mode Passvior ®
® S5H Passviord ® | ' Uni root Password: ®
SSH Key. |
1 |
SSH Passphrase
SNMP (Standard Monitering) |
Read Community |

Add Cancel

Supply the SSH login details for the user added previously. For example:

SSH Username: indeni
SSH Password: indeni11

You may use an SSH Key, which replaces the need for a password. Clicking on this activates a
text box that you can paste the SSH key into. If the key file is encrypted, an SSH Passphrase is
also required. The password requirement depends upon the type of key file used.

NOTE: When using SSH RSA keys for authentication, you must make sure that on the device
indeni is connecting to the authorized_keys file is only writeable by the user (mode 755 for
~/.ssh and mode 600 for ~/.ssh/authorized_keys).

Click Add, which simultaneously adds the defined devices and stores the chosen analysis
method and credentials. The system will attempt to connect to the new devices using the
credentials provided. indeni will gather as much information as it can to determine what the
new devices are and what analysis should be conducted.

This includes:

Operating System (10S, BIG-IP, SecurePlatform, IPSO, etc.)

Products (Routing, Switching, Load Balancing, Firewall, VPN, IPS, Management, etc.)
Version

Relationships between devices (such as relationships between cluster or device gorup
members)

indeni re-validates its conclusion every few minutes. If there is a change in the device (for
example, products added/removed, change of version) the system will automatically adapt.

.
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Standard analysis allows for the SNMP-based analysis of any device not listed in the advanced analysis
devices. Via SNMP, indeni will pull information regarding CPU and memory usage, NIC statistics,
storage information, and the defined routing table. The information is retrieved based on RFC1213
(http://www.ietf.org/rfc/rfc1213.txt), so the analyzed device is required to implement that RFC. To
add a device under Standard Analysis:

Go to the Settings tab and select the Monitored Devices sub-tab.

Click the Add Device button.
In the Add Device dialog box, choose the Standard Monitoring radio button.

Fill in the Read Community string for accessing the device(s) via SNMP.
Click Add to add the new device(s) to indeni.

U AN W N =

Devices that have been added appear in the list of analyzed devices on the left panel of the
Operations Management tab. Users should review the alerts for any devices which were not added
successfully to understand why and take corrective action.

NOTE: Devices for which advanced monitoring and analysis is supported MUST NOT be added through
SNMP monitoring and analysis. This mode of operation is not supported.

Some vendors that indeni supports require additional credentials or ML LR

specific settings in order to allow indeni to access certain
information. This is provided using the Vendor Specific section of the
Add Device box.

ek Privieged Mode Password:

=& Unix root Password

These include Privileged Mode Password (for Cisco devices) and/or Unix root Password (for
Crossbeam devices).

Administrators can also adjust settings for devices which have been added to the system using the
Settings tab at the top of the screen and then the Monitored Devices sub-tab. Configuration settings
for all other objects which are not the analyzed devices (such as SNMP, SMTP, and Syslog servers) can
be accessed from the Integration sub-tab under Settings.

The Live Configuration option under the Tools tab displays the entire actual configuration of the
device, including resource utilization, device model, routing, etc.

5 inden
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CHAPTER 5: OPERATIONS MANAGEMENT

The Alerts Sub-Tab
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indeni was designed to simplify management of networks and to free an administrators’ time for
business initiatives rather than endlessly chasing network issues. Using the power of indeni to analyze
devices and resolve alerts lies at the heart of the system's usefulness.

The Alerts tab displays all alerts noted by the system under the Current Alerts pane.

Even when the issue has been successfully resolved, the alert will remain on the display until the user
acknowledges and archives the resolved alert, or chooses to show only unresolved alerts. Resolved
alerts are marked as “RESOLVED:”.

Monitored Devices

indeni displays all devices by name under Monitored Devices. The View button in the left panel allows

users to display objects by group, device type, cluster, or management hierarchy.

Operate  Help

T
Operations Management

Compliance Management

Reporting

‘Alerts‘ Analysis Network Health Knowledge Management  Alert Archive

Monitored Devices ®

Ve o Group

Search| By Cluster

» gl v B e
|| By Management Hierarchy
-
ar
Elpw (10.3.3.56)
Gw] 1 error alerts

3 E Check Point Standalone Gateway

>

& Cisco |05 Router

4 Cisco 10 Switch

14 FSBIG IP

b [ Foriinet Fortios-based Device

b A Juniper Junes Security Gatevay

b [ Juniper Screen0S NSRP Cluster Me...

o

LY L8 T 2

2

Unknewn Device

O 00 0O 0 0 0 O 0 0 O

Current Alerts ®@

Search

4|4 € € €| €4 €€ €«
H

Device
. GAIA_R7720 (10.3.3.148)
[ RTTI0-CXL2 (10.3.3.158)
. VSX (103.3.157)

P IPSO (10.3.3.56)

2 BiglP_11_devA (10.3.1.84)
P GAIA(1D.33.39)

P GAIA(10.33.34)

P GAIA(1D.33.34)

PR GAIA(10.3.3.34)

g ©2960g (182.166.7.10)
P GAIA(10.33.39)

P Fortinet (10.3.3.203)

g7 C2960g (192.168.7.10)
@ Cisco_2901 (192.168.3.2)
@ Cisto_2901 (192.168.3.2)
2 ©29601g (152.168.7.10)
g C29609 (192.168.7.10)

L)

Q| X || View ¢/|| Resolve ¢ | Freeze
Headline
RESOLVED: DNS servers configured but responding too slowly: 51ms to resolve unsw in

RESOLVED: DNS servers configured but responding too slowly: 102ms to resolve v i

RESOLVED: DNS servers configured but responding too slowly: 50ms to resoive s in

RESOLVED: DN servers configured but responding too slowly: 77ms to resofve unavr.in...

RESOLVED: Two cluster members differ in their routing tables (SA#66322)
Use of NTP servers configured but not operational (SA#16763): url hover com
RESOLVED: DNS servers configured but responding too slowly: 829ms to resolve v i
Contract(s) have expired

License(s) have expired

Devics clack appears to be set incorrectly: Apr 10 02:10 1993 IDT

RESOLVED: High memory usage: 87.0%

FGT40C3912008822: Service database not updated

Proxy ARP is enabled

Proxy ARP is enabled

S5H vt is enabled

SSH v is enabled

AAA is disabled

o~
e indeni

Export. |
Last Update.

Dec 25,2014 01:51:28 PM
Dec 25, 2014 01:55:30 PM
Dec 25, 2014 01:55:30 PM
Dec 25,2014 01:51:28 PM
Dec 25, 2014 01:26:27 PM
Dec 24, 2014 10:51:59 PM
Dec 25, 2014 01:54:30 PM
Dec 24, 2014 04:06:14 PM
Dec 24, 2014 04:06:14 PM
Dec 25, 2014 05:51:42 PM
Dec 25, 2014 05:52:50 PM
Dec 24, 2014 04:06:11 PM
Dec 24, 2014 04:06:11 PM
Dec 24, 2014 04:06:11 FM
Dec 24, 2014 04:06:11 PM
Dec 24, 2014 04:06:11 PM

Dec 24, 2014 04:06:11 PM

As noted in Chapter 4, the left panel of the Monitoring tab displays all devices currently being
analyzed by indeni. Use the View button on the left to toggle between displaying devices by cluster,

type, or management hierarchy. Use the orange arrow £} to edit or filter alerts for individual devices

or groups of devices. The Search field allows users to search for devices by any portion of a device

name.

Y inden
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The checkboxes in the left column of this portion of the screen allow users to manage multiple alerts.

Use the topmost checkbox (in the header row) to check or uncheck all boxes at once or to
select those for the current page only.

Use the small, black down arrow beside the box to adjust selections as shown below.

Click “None” or click the box again to uncheck all selections.

Operate  Help .
: Q inden

[Alerts | Analysis  Network Health  Knowledge Management  Alert Archive

e 1 S
View /|| Add Device Search Q)| x || view g/ | Resolve g || Freeze Export

arc
A P GAA (103334) High swap usage has been meas: Dec 31,2014 073522 Pl Dec 28, 2014 07:46:14 Pt
> Fcnm Pont Cluster Gatewa, ) 2 7. : 7 2 7
o v o Curtent Page | @RC605 (192150710 Dewas clock sppears o b sat mcomsct: o1 180252 1553 10T Dec 31, 2014073256 P | Dec 28, 2014 07:46:02 PM
N @ Cisco_2901 (192.186.3.2) | License(s) about to expire Dec 31,2014 07:32:50PM | Dec 24, 2014 04:06:10 PMt
> #cnm Peint Gateuay o oh
v <
ow] 5 P VSX(1033.157) Two cl bers differ in their routing tables (SA#66322) Dec 31, 2014 07:16:48 PM Dec 24, 2014 04:02:29 PM
b PR o © s iPso (193350 Deo 31, 201407 0202P | Deo 24 2074 040217 Pu
1679 | pm GAA (103334 Dec 31, 2014054053 P Dec 29, 2014 05:d4:11 AM
b (@ Gisco105 Rovter o 1s6 | g IPSO (103359) Dec 31, 2014053727 P | Dec 24,2014 140409 P
=
144 | RITIDCXL2(1033150) Dec 31,2014 0537:27 P | Dec 24, 2014 040409 Pt
> écwsmmsswm o
1447 | g VSX(1033.157) Dec 31, 2014053727 M| Dec 24, 2014 040409 Pl
- o 7 ) o oo 2
N g\i‘f”'” o W17 e GAA (103334 Dec 31,2014 0456:46 P Dec 24, 2014 04101156 Pt
1418 g Fortnet (10.3.3.203) Dec 31, 2014045646 PI | Dec 24, 2014 040155 P
™
> Eﬂmmﬂmosmseu Device (] 100 |, GAA(103334) Dec 31,201403:32,04PM | Dec 24, 2014 040139 PM
: 1798 | RITIDCXL2(1033158) Dec 31, 2014013741 P Dec 31, 2014 1247:16 PM
0 e s Sectskt, Gl e ¥ | w9 | vsx(1033.157) Do 31,2014 013336 PM | Dec 31,2014 124916 PM
19| g GAIARTI20 (10.33.149) Dec 3, 2014 DLAE31 P | Dec 31, 2014 125118 PM
> er Screen0S NSRP Cluster Me_. )
. 7% | g, IPSO (103356) RESOLVED: DNS servers configured but responding too siowly: 118ms 1. | Dec 31, 2014 01:1227PM  Dec 31, 2014 1248:19 P
> BB unknoun D, (+]

< tsorss b

The View button and the Search box above the list of alerts can be used to filter the alert list or to
search for a particular alert ID. The Freeze toggle button halts the automatic update of the list of
alerts.

The Search box in the Current Alerts pane supports searching for alerts associated with certain
devices using the device name or IP address, searching for an alert ID, or searching for text within
alert headlines and descriptions. (Complete search parameters are listed in Appendix C.)

e To display alerts for a particular device, type the device name in the Search field. (You can
also click on the orange circle to the right of the device name in the Monitored Devices
section to display alerts for that device only.)

To display a particular kind of alert, type the desired parameter in the Search field.
To search for text, type a text string. For example, typing “R60SMC” in the Search field will
display alerts for all R6OSMC members. Clearing the field restores the entire list.

To filter alerts, use the orange arrow next to its name in the Monitored Devices display and choose
Filter Current Alerts from the pop-up menu.

Note that the screen view on the next page displays alerts only for IPSO, IP address 10.3.3.56.

.

-, .
) indem

owledge ¢



INDENI User Guipe 31

Operate  Help 'l‘-‘,' lndenl
. \‘— # i«

Operations Management Compliance Management Tools Reporting Settings

[ Mlerts | Analysis  Network Health  Knowledge Management  Alert Archive

Monitored Devices ® Curment Alerts @
arch | ame “IPSC" |

| view @/ | Add Device Q) [ x || view @/| Resolve [ Freeze Export.. |

Samin Q Headline Last Update
W | 1522 | pm IPSO(10.3.3.56) RESOLVED: DNS servers configured but respanding too slowly: &1ms to resolve vvawin... | Dec 25, 2014 07:17:23 FM
4 ﬁﬂheuk Point Cluster Gateway o v 1449 | pm IPS0 (10.3356) Latest HFA not in use Dec 24, 2014 04:06:09 PM
¢ 1446 g IPSC (10.3.2.56) Management server is unknown Dec 25, 2014 05:56:34 PA

- gchenk Point Gateviay Q
o ¥ 1426 | IPSO(10.3356) Hosts file is missing the "localhost” entry Dec 25, 2014 04:16:22 Pl
Ewwm‘;,;‘gs; = ¢ | 1a19 IPSO (10.3.3.56) Device is not using NTP (SA%16763) Dec 24, 2014 04:01:56 P

o1 1 crror alerts 7 -

Device Configuration * fieso (10:3.3.58) Licenses do not match cp.macro Dec 24,2014 04:01:38 I

b BT Check Point Standalone Gateway i Filter Current Alerts

Stop or Suspand Monitoring

> Cisco 105 Router

> Ciseo I0S Switch [+]

13 FSEIG IP (v]

> [ Fortnet Fortios-based Devios [v]

3

A

uniper Junos Security Gateviay (v]
b [ Juniper Screen0S NSRP Cluster Me... )

[

WFRR R BB R

Unknewn Device o W 4 1606 » M

Use the checkbox to the left of the ID field to check or uncheck all filtered alerts at once.

Columns and Functionality

To adjust the width of individual columns on the screen, select the Columns... option on the View
flyout:

Severity

D

Device 130 - px
Last Update

[T Created

[7] Revalidated

Apply Reset

Use the checkboxes to select which columns to display. Alternatively, right-click on any column header
to access this menu.

Severity

This column displays a colored flag for each alert. Colors range from red to blue to distinguish
critical warnings from less severe alerts. This allows users to find and resolve alerts most likely to
cause imminent downtime and to visually assess the type of alert and remedial action required.

The Monitored Devices list also displays the current state of the device itself using the icons shown
here. If a device has other alerts, it will indicate the number and type using text colors
corresponding to the flags (blue for Info, etc.).

% indeni
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Device State Severity
(%) Critical v
Error ¥
Warn ¥
Info v
(v ] Okay

By default, indeni displays alerts as they occur.

1. To quickly sort by severity, click the View button above the Device column.

2. Click on or off any of the alert categories in the flyout box shown on the next page (only
one option can be selected at a time) and indeni will display only that information. For
example, if you do not wish to see resolved alerts, click Unresolved Only. indeni will only
display alerts the system has not yet resolved or could not automatically resolve.

.-- 2
Operste  Help ) indeni
»

Operations Management

Monitored Devices () Cument Alerts ®
View || Add Device search [ ObjectName:1PSO" a (x| p = = Export
H Critical and Error Only
S a v D Device |- - | Last Update
v | 152 | Pso(1033se) RESOLVED: DNS servers Critical and Error Unresolved Only B0 o ohe vvnwin Dec 25, 2014 07:17:23 P
4 #M Check Point Cluster Gateway [+ ] 1449 | g IPSO (10.3.3.56) Latest HFA not in use Unresolved Only Dec 24, 2014 04:06:09 PM
1455 | g IPSO (103356) Management server s uni Al Linacknowledged Alerts Dec 25, 2014 05:56:34 P
i #Check Point Gateway (] |
il v | 1426 g IPsO(1033.56) Hosts file is missing the || Dec 25, 2014 04:16:22 P
H Columns...
F\psc[m‘g‘g,f,s) ° 1919 | g, 1PS0 (1033561 Device Ia not using NTP (£ Dec 24, 2014 040155 P
B% 1 emor alerts .
g 1407 | g, IPSO (103356) Licenses do not match cp.macro Dec 24, 2014 04:01:38 P
3 E Chesk Point Standalone Gateway 00
3 émsmlosﬂomer [v]
» %msmlosswnun (v ]
-
» B esn0m [+]
3 mﬁmm Fortli0S-based Device Q
3 Edumperdunns Securty Gateway [v]
3 ﬁ.luniuer ScreenS NSRP Cluster Me... €3
> 8 unknovn Device [+ ] K4 st B M

indeni also provides a fast and convenient listing of each device’s individual alerts under its name in
the list of Monitored Devices on the left. This provides at-a-glance status for each device. Critical

status g only appears if the device is truly unresponsive or indeni is having trouble analyzing it;

otherwise the Okay symbol | # will be shown even if there are alerts for this device. The user can see
that the device, while still functional, has errors and can investigate and correct them as required.

ID
indeni assigns a unique number to each alert as it occurs. By default, alerts display in descending
order of severity and by date modified.
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Device
This column displays the device name assigned to each device for which an alert has been flagged.

Headline
This column displays the actual alert information: a brief description of the condition indeni has
observed as well as its status.

In this column by default, each alert in the list displays in the “collapsed“ or at-a-glance mode,
showing just the summary headline for the alert.

Last Update
This column allows users to further refine the displayed list of alerts by date range.

1. Click the Filter icon in the column header.
2. Click inside each blank field box to display a calendar.

Operate  Help l:‘, indeni
T TTI—— .
‘Operations Management 3

[Alerts | Analysis  Network Health  Knowledge Management Alert Archive

View || Add Device Search | Objectiame-1PSO’ Q) [ x || view @| Resolve 3/ | Freeze Export

D Device Headline

Search Q
- P ek ponicaenay
gwso (103.3.58)

» é}cwscn 105 Router

¢ 12 | Pso(10335 RESOLVED: DNS servrs confgured but responding tooslowy: 81ms | Fio

1449 | g IPSO (10.3356)

1445 | g IPSO (10.3356)

¢ | 4% | g pso (103356

8 9 10111213 14

1419 | g IPSO (10.3356) i 0 NTP (SA#46763)
15 16 17 18 1920 21| |

22 23 24 25 26 27 28
2031123 4

1407 | g, IPSO (10.3356) Licenses do not match cp.macro

Cisco 105 Swich

O 00 00 0 0 0 O 00

4 teors b M

3. Choose the date range for the alerts you want to display and then click Apply.

l Fram:

T

Clear Apply

4. To filter within a particular day, change the hour settings after the date in both the From
and To fields to display alerts within a specified time range.

5. Click Clear to clear the previous criteria. This will restore the entire list of alerts.

6. To quickly sort alerts in ascending or descending order by date, click on the column name. A
yellow arrow will appear. Click on it to sort the alerts.
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Expanding an Alert

To expand an alert to show its details, click on any headline. In the expanded detail, information is
categorized in several ways:

Description: A general overview and explanation of the problem.

Custom Notes: Gives users the option to add their own notes to a specific signature or to a
specific group.

Manual Remediation Steps: indeni's recommendation for how to manually correct the problem.

Notes and History: A summary of when the alert has been created, resolved, or remains
unresolved, along with any notes which were added to the alert by using the blue “Append
note” link.

Operate  Help : :.;':".mdem

Operations Management
Alerts | Analysis  Network Health  Knowledge Management  Alert Archive

Monitored Devices @ Current Alerts. ®@
View 4 | Add Device Search Export
P o ¥ | 1525 g GHARITZ(1033145 | RESOLVED: DNS Dec 25, 2014075242 PM | Dec 25, 2014 011300 P
¥ | 124 g RITICX2(103315) | RESOLVED: DN 25,2014075452PM | Dec 25,2014 011115 PM
> P crekpomcusrcatonny @ v | s musooss) RESOLVED: DN'S srv msto... | Dec25, 2014074045PM | Dec 25, 2014010613
° v | sz mesomsass RESOLVED: O owly: Dec 25, 2014075244 PM | Dec 25, 2014 0106:13 P
> F’cmml
= ¥ | 121 2BOP 11 devA(103184 | RESOLVED: Dec 26,20140256:11 AM | Dec 25, 2014 0101:16 P
v | s momn Use of NTP serve ol (SAS16763) Dec 24,2014 105TS9PM | Dec 24, 2014105159 P
> PR cree o Lot
> @R cicol0s Raver o
e M e eoNes, tuil automatealy e fagged 35 suc
» %cuwmss-mcn )
2,
> 22eacr
) o
¥ | s | ouAm333
¢ | e
v |

indeni constantly updates unresolved alerts. You can freeze the display to stop the system from
updating content for the current alerts by toggling the Freeze button. (Click the button again to
resume updates.)
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Resolving Alerts

indeni can flag certain errors and offer suggestions on how to resolve issues manually.

Each Headline message, when expanded, tells the user if an error can be resolved or not, and what
the recommended manual action should be.

Click on the alert to expand it and read the details provided by indeni for resolution. If hyperlinks are
included, clicking on those will provide more information on the alert and the process for remediating
the issue.

Operate  Help t“, indeni
BT netw nowledge ¢

Operations Management Compliance Management Tools Reporting Settings

[Aterts | Analysis  Nework Health  Knowledge Management  Alert Archive

Monitored Devices ® Current Alerts ®@

| View || AddDevica.. | Search Q) [ x| [View @) [ Resove 3 ([ETY | Export..|
e  a [ ¥ | 1525 s GAIARTI20(1033148)  RESOLVED: DNS servers configured but respanding too slowly: 296ms t Dec 25,2014 07:5242PM | Dec 25,2014 01:13.00 P
| [l | 1524 RTIGOXL2(1033158) | RESOLVED: DNS servers configured but responding too slowly: 140mst | Dec25,2014075452PM  Dec 25, 2014 0T 11:15 Pt
4 gcneck Point Cluster Gateray Q| o ¢ = mscaossis RESOLVED: DNS servers configured but responding too slowly: SSms fo . | Dec 25,2014 07.49.45FM | Dec 25,2014 01.06:13 Pl
[0 |w | 152 peso(033se) RESOLVED: DNS servers configured but responding too slowly: Soms fo . | Dec 25, 201407:5244PM Do 25, 2014 D1.06:13PM
» ﬂcheck Foint Gateway o
jou] [ | ¥ | 1821 | ZBiOiP_11_devA(1031.84) A RESOLVED:T tables (SA#66322) | Dec 26 20140256:11AM | Dec 25, 2014 01:01:16 PH
b PR sy © . Do 24,2014 105450 P | Do 24,2014 105159 PM
Q
(-}
(v}
(]
(-}
° "D 5B SS9 5T. At crene
Dec 24 22:51:59 2044 IST: Associaled fem added: urlhover com
o [ | | 185 | pmGAA(1033.34) RESOLVED: DNS servers configured but responding too slowly: S2ms fo... | Dec 28,2014 11:44044M  Dec 24, 2014 064121 PM
O | w | w9 | GAA103334 Contract(s) have expired Dot 24,2014 0406, 14PM | Des 24, 2014 040614 PM
O | w | wie | pmoasnsssy License(s) have expired Dec 25,2014 07:5345PM | Dec 24, 2014 04:06:14 P
[0 | | 1 gmcsseg1921687.10) Device clock a orrectly: Apr 13 0345 1993 IDT Dec 26,2014 0726:00PM | Dec 24, 2014 04:06:12 P
O || s | pmoanosasy RESOLVED: High 850% Dec28,201403.4456PM | Dec 24,2014 04:06:12PM
S e s e Fomme 0 2200 FaTANCI91 200887 252 ot undatad Mo 24 JMANAORTTPM | Nae 24 2014 140511 PM
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Using the Resolve Button

indeni provides a Resolve button above the Headline column to assist users in resolving alerts. It is
enabled when at least one visible alert is checked. Clicking on the Resolve button gives the user
several options, from acknowledging and archiving an alert to manually changing configuration settings
for the device in question. Note that the Resolve button will not activate unless an alert is checked,
not just highlighted.

Clicking on the Resolve button produces a flyout menu with the options shown on the next page:
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Operate  Help. f‘, lndenl
" L Towled

Operations Management Compliance Management Tools Reporting Settings

[ Aterts | Analysis  Network Health  Knowledge Management  Alert Archive

Monitored Devices ® Current Alerts @

View /| AddDevice. Search Q)| x|[ view g/ Expott...
= " - = Acknowledge Selected Alerts P E :
comen o K evice : e
) | ¢ | 19% | g Cioco 2801 (19216832 | RESOLVED: No loopback interface def Stop Alerting for This Device 4027 SOPN | Dec5, 2014 100044
> Ecnerk Paint Chster Gateway O| O | v| s |mouniosss High swap usage has been measured: 4073043 P | Dec 26,2014 DE:3102 A
[ | 16 | L R77I0.C02(103315) | RESOLVED: DN - S1DEVAPU | Dec25,2014 110308 PU
» gcmwmmw o
o || s | omammm 03z | ResoLven:ow —Te TSP | Dec2s A0 00PN
ket Advanced
b PR s st O [ | v | Lrwomzavasi | mEsorveD: ows se & ’ Dec25, 2014 01115 PM
’ T[T [ s : arod but roaponding too skowl: 99ms 7| Doa25, 2014 174345 PM | Dos25, 20140108 13 P
> @R ciscoros o ] [ o2 | wsoeaem u : r | peczm mummmpn | peczs oo
7| | moritsevaoaisg | resonvm Dec25, 20140256 1AM | Dec25, 2014 0101 18EM
> EBcicoios swien o
1494 [ GAIA (103334} of ) url Dec 24, 2014 10:51:59 PM Dec 24, 2014 10:51:59 PM
- .
N o NI . Dec 28,2014 11:4404AM | Doz 24, 2014 084121 M
] 1479 g GAA(103334) on e Dec 24,2014 D40 14PN | Dec 24, 2014 D405 14PN
il "
» ﬁmnmmmwnm Q| O v | v meoaanss Licensefs) have expired Dec 25,2014 076345 P | Dec 24, 2014 0406 14PN
o [0 | W | 1477 | gac29stg (1921687.10) Device clock appears to be set incorrectly: Apr 13 03:50 1993 IDT Dec 26,2014 07:3101PM | Dec 24, 2014 04:06:12PM
b [ e s sy oy © W6 | L GAIA(103339) RESOLVED: figh memory useqe: 06.0% Doc 25,2014 134456 P | Doc 26,2014 040612 P
D ¢ | s | g Fonei1033203 FGT4OC3912005572: Service database not updated Dec 24,2014 D40 11PN | Dec 24,2014 D405-11PMY
> [ Juniper Screen0S NSRP Cluster Me. [v] v
e ] 1474 aczsﬁng (192.168.7.10) Proxy ARP is enabled Dec 24, 2014 04:06:11 PM Dec 24, 2014 04:06:11 PM.
> ZE unknoun Deuies o 1473 g Cheo 2801 (19216832) | Prowy abled Dec 24,2014 0406 11PN | Dec 24, 2014 0406-11P
1472 g Cioo 2001 (19216832) | SSH v s onabled Doc 24, 2014040 11PN | Doc 24 2014 040611 P
& 171 g Ol (192163710, | SSHutisenabled Dec 24,2014 D40 11PN | Dec 24, 2014 D405 11PN
O | | um gmeasssgqiezienrio) | Ara Dec 24,2014 0405 11PN | Dec 24,2014 D405 11PN
O ¢ | o | emOssosst (19218871 | Prony abled Dec 24,2014 D40 11PN | Do 24,2014 D406 11PN
[ ¢ | 60 gaGscootn(19216671) | AAAsdisabled Dec 24, 20140406 11PN | Dec 24,2014 0406.11PM
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NOTE: Functions on the Resolve menu vary by the type of alert, as well as whether or not multiple
alerts were selected or not. For instance, “Stop Alerting for this Device” may not be an option for all
alerts.

Acknowledge Selected Alerts
Selecting this option archives the alert in the Alert Archive and removes it from the list.
Resolved alerts which have been reviewed by an administrator should be acknowledged in order
to move them to the history. To do so, click on the Resolve button and then select
Acknowledge Selected Alerts.

Stop Alerting for this Device
Selecting this option will prevent indeni from flagging this particular error on this device. It
does not block flagging of other errors for this device.

Check Alert Configuration for this Device
This option allows users to quickly review and edit alert settings for a particular device.

Review Device Configuration
This option quickly takes the user to the configuration screen for this device to check and/or
change settings that might be causing the error.
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This option provides several choices, from configuring default parameters to halting alerts on

selected devices.

It allows the user to either stop alerting for a particular error on one device only, or to prevent

indeni from flagging this error on all analyzed objects.

Operate  Help

Operations Management Compliance Management Tools Reporting Settings

[Aterts | Analysis  Network Health  Knowledge Management  Alert Archive

Monitored Devices ® Current Alerts

-~
';4'”d9m

)| x| View /[ F

View §|| Add Device..
- Y @ v ) Device
1558 g Cisco_2001 (192.168.3.2) | RESOLVED: No loopback

> [P check Pomt Custer Gateway 1564 | GAIA(103334)

o R7710.CXI2 (1033158) | RESOLVED: DNS

> [ check Pomt Gatewsy

e
2 o s

i e cAA (103339 usoor
0

» Check Paint Standalone Gatewsy

GAIA R7720 (1033148) | RESOLVED: DNS ser

13 Gisco 10S Router

> Cisco 105 Switch

- e R 3,

e o

W | W9 GAA(103334)

> FSEIC 1P

b [ Fortnet FortiOS-based Device:

1478 | g GAA(103334)

13 s Security Gateway

1476 g GAIA(103334) RESOLVED: High memory usage: 85.0%

oy

Screen0S NSRP Cluster Me.

» B tnooumderis

1474 | g C2960g (192.165.7.10) Proxy ARP is enabled

O 0O 0 00O O 0 0 O O

1473 | ga Cisco_2001 (192.168.3.2)

472 | g Cisco_2001 (192.168.3.2)
1471 | g €2960g (192.1687.10)

1470 | g C2960g (192.168.7.10)
1469 | @aCisco_2811 (192.168.7.1) | Proxy ARPis enabled

1468 | g Cisco_2611(152.168.7.1) | AAA is disabled
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Resolving Multiple Alerts

Acknowledge Selected Alerts

Stop Alerting for This Device

a
¥ | T | gmc2esng(1e2.168.7.10) Device clock appears to be set incormectly: Apr 12 03:50 1293 1DT
v

1475 |, Fortinet (10.3.3.203) FGT40C3912005822: Service database not updated

Update
014021750 Pl
014 07:30.43 P10
2014 104182

Dec 25

Dec 25

Dec 26,2014 0256:11AM | Dec 25, 2014 01.01:16 PM

rcom | Dec

Dec 28,2014 114404 AM | Dec 24, 2014 08:41:21 PM

c 24,2014 04:06:13 PM

g 9 F7Eggge gy

24,2014 10:51:50 P

e 25,2014 076345 P
o 26,2014 173101 P
o 26,2014 034456 P
c 26,2014 040611 P

24,2014 04:06:11 Pl

e 24,2014 04:06:1 P

c 24,2014 04:06:11 PM

24,2014 04:06:11 P

c 24,2014 04:06:11 P
© 24,2014 0406111 PM

© 24,2014 04:06:11 PM

Dec

Dec

Dec

14300 P
bu rEsponGINg 100 slowly; 140ms & .. | Do 2o oIS P
Stop Alerting for All Devices
1106513 PM
ured bu 110513PM
=

Dec

Dec

Dec
Des
Des
Dec
Dec
Dec
Dec
Dec
Dec
Des
Des

[©]
Expor.
Created
26,2014 10:00:44 Al
26,2014 0B:3102 A0

25,2014 11:03.08 PM

24,2014 10:51:59 P

24,2014 0406:14 P
24,2014 040614 Pl
20,2014 040512 P
20,2014 040512 P
20,2014 0406:11 P
20,2014 041611 P
20,2014 0406:11 P
24,2014 0406:11 P
24,2014 0406:11 P
24,2014 0406:11 P
24,2014 040611 P

24,2014 0406111 P

Use the checkboxes in the far left column of the Monitoring tab to archive multiple Resolved alerts at

once.

1. Check the box for each alert you want to archive.

2. Click the Resolve button and select Acknowledge Selected Alerts to archive these alerts.

Annotating Alerts

Each individual alert issued by indeni can be manually annotated by users, allowing them to
communicate among themselves regarding specific alerts, as well as noting down observations and
actions to be taken. indeni automatically populates the notes with major status changes of the alert
such as when it was created, when it was deemed resolved, and when it was acknowledged.

Appended notes pertain solely to the alert they were added to, and not to future or other instances of
the same issue in other devices. If you would like to add notes to all future alerts issued for a certain

issue, add Custom Notes to the configuration of the alert.

-
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To append a note to an alert:

Click on the alert to expand it.

Scroll to the bottom of the expanded details to Notes and History.

Click Append note. indeni will display a dialog box.

4. Type your note text in the box and click Append to save it permanently to the alert’s details.

W N =

Notes pertain to the alert for an individual device; they do not appear in an identical alert for a
different device.

Operate  Help 'f‘,'lndenl
T . e network knowiedge
Operations Management o

Compliance Management Tools Reporting Settings

[ Aterts | Analysis  Network Health  Knowledge Management  Alert Archive

Monitored Devices [©] Current Alerts [©]
| view g/ | Add Device... | Search Q)| x|[ view g Resowe ¢ @ | Export. |
Sonie ( Q [ | W | 154 | pm RT710-CXL2(10.33.158) | RESOLVED: DN: Dec 25,2014 11:04:14 PM Dec 25, 2014 11:03:08 PM
[ | ¥ | 1525 | i GAARTI20(1033.148) | RESOLVED: DN Iy 296ms L. | Dec25,201407:5242PM | Dec 25,2014 01:13:00 P
b Posrmoswonms O e e mereciisie s on e T e T e
O [ | s [msx Dec 25,2014 074945PM | Dec 25, 2014 01:06:13 P
b (B Check Poit Gateviay [+] (103.3.157)
3 ﬁcneﬁx Point Standalone Gateway &) ’
ve-check ths alert every 1 minute. If ndeni defermines the issue
ived, i vl automatcall be f h
N é‘mﬂmsmﬂ o will automaiically be flagged as suct
» &mmmm ™)
frawiall ules, routng tables and cther
Q- ‘elements of the netvork o determine the cause.
b SSFsecip Q
i
> Fortinet FortioS-based Device [+]
[0 | | 152 | iPso (103356 S servers configured but responding too slowly: Soms fo . Dec 25,2014 0752:44PM | Dec 25,2014 01:06:13 PAA
> ‘lnmperdunn: secuity Gateay €0 | [ 1s21 | 2 BOP11devA(103184) | RESOLVED: Twe members differ in their routing tables (SA%56322) | Dec 26,2014 0255:11 Al | Dec 25, 2013 DT:01:16 PM
0w | e pGAA(0333) Use of NTP servers configured but not operational (SA16763): urlhover... | Dec 24,2014 10STS9PM | Dec 24,2014 10:51:59 PA1
» ﬂmwmmmmmsm ve. © .
c O | W | e | cAA(102334 RESOLVED: DNS servers configured but responding oo slowly: 92ms fo .. Dec 26,2014 114404AM | Dec 24,2014 08:41:21 PH
> B Uniooun Devie O O v wo mommsasm Contract(s) have expired Dec 24,2014 0406:14PM | Dec 24,2014 04:06:14 PAA
(=] L d 1478 | g GAIA(10.3.333) License(s) have expired Dec 25, 2014 07:53:45 PM Dec 24, 2014 04:06:14 PM
O | W | 4T | gg 296 (192168710 Deviee clock appears to be set incorrectly: Apr 13 03:50 1993 IDT Dec 28, 2014 073101 PM | Dec 24, 2014 04:06:12 PM
O | | s |pmcaa(0333) RESOLVED: High memory usage: 86.0% Dec 28,2014 034456 PM | Dec 24,2014 04:06:12 PAY
O ¢ | s | g Fornet(1033203) FGT40C3912006822: Service database not updated Dec 24,2014 0406:11PM | Dec 24,2014 04:06:11 P
@ 1474 | ga G2960g (192168.7.10) Proxy ARP is enabled Do 24,2014 0406:11PM | Dec 24,2014 0406:11 P
M4 izorss B M

Temporarily Disabling Analysis

If alerting is to be suspended for a period of time on a particular device, its configuration can be set so
that indeni will not analyze it.

1. At the Monitoring tab, choose the device
from the list of Monitored Devices on the
left.

2. Click the ¢ symbol to access the Edit

Device Configuration menu.

3. Choose Stop or Suspend Monitoring
Device from the flyout menu. The dialog
box will appear as shown.

When analysis is suspended for a particular device, its status icon will change to U .

% indeni

° Q. the network knowledge ¢

.



INDENI User GuipE 39

Users can choose to stop analysis permanently, or suspend it for a specified period of time.

To resume analysis that has been disabled, use the Settings tab to adjust the device configuration in
the Monitoring Method field. You may also use this field to set the device to Do Not Analyze. Save
your changes. indeni will no longer analyze this device or display alerts for it.

The Analysis Tab

The Analysis tab allows users to graph certain metrics over time, view historical values and correlate
the data with alerts issued by indeni.

Operate  Help -
Lo indeni

Reporting Settings

Operations Management Compliance Management Tools

Mlerts [ Analysis | Network Health  Knowledge Management  Alert Archive

Wontoea Dovcs R e ——
Search a RT710-CXL2(10.3.3.158) Juniper$$G1(10.3.3.161)  x
5 BiglP_11_devB (10.3.1.85)
[ Zoom 1d 1w Im ly =
3 20605 (192.166.7.10)
J
@R s amnt ro217)
@R o 201 (121983 o0 sk %
=
E‘ Fortnet (10.3.3.203) cru
00 sox sox  — Memory
Connectio
EJ GAIA1033.34)
) NSRS e o YA RTUGHNTA i A JTYWAVASTIAY PEIYEAYCAVIRN AN 5010 0 LV RSN SN PN SUPA VSR | SV
E‘ GAIA_RTT20(1033.148) & wE -
Wednesday. Dae 21, 02:40-02:44
EJ 1PSO (10.3.3.56) > CPU: 47.50%
® Memory: 36.75 % Y
o ox Connections: 78.67 0%
EJ\INDHSR}QMDSMH\ 2
= 21:00 0000 03:00 05:00 09:00 12:00 15:00 18:00
EJ Jumipersse (1033:461) Choose Parameters (Maximum Five): Previous Reports: @ Show Alert Flags
944, 31122014 - CPU Memory Connections on R7710-CXL2 (10,3315
s lierand flory <] 194431122014 CRUMemary Conectons on RT710-CKL2 (1033153
E‘ HuniperSSG2 (103.3:462) Begin typing to find and create labels or press down [0 Select a suggested label
FJ RTT10-XLZ (1033156
&vs}mnsa«m.

The analysis tab allows for easy control of the data that is presented:

At the top left, you can select the timeframe the data should be presented for.
At the bottom left, under Choose Parameters, you can choose one or more parameters to
display on the graph.

e At the bottom right, you may choose whether or not to show alert flags on the graph. These
appear as “lollypops” at the bottom of the graph.

To export the data, use the buttons at the top right of the view.
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The Network Health tab presents a dashboard that provides an at-a-glance view of network health in
real time. All data is updated continuously.

The left-hand panel of the screen for the Network Health tab displays information related to the
entire system being analyzed: number of devices, number and type of alerts, system uptime, etc.
Users can add new devices to analyze directly from this panel using the blue Add Device link shown.
(See Chapter 4 for detailed information on adding devices.)

The top central section of this screen displays a series of gauges which show the general health of an
individual device or a group of devices. Using the Gauges values dropdown box, users can choose
whether to display the Health status, CPU type, or Memory status of the individual devices or groups.

The user may also choose to customize the groups and devices shown by default on the central section.

This is done by clicking on the to add an additional group or device, or by clicking on the g and
then the @ symbol beside each gauge to remove it from the list.

The “Others” group is a system group (automatically created) which appears only when
indeni finds analyzed devices which are not included in other groups on the dashboard. This
group disappears if the user displays devices by All Objects or By Type or if all groups and
devices are accessible from other groups in the dashboard.

Operate  Help (&3 Indenl
S
Operations Management c ement Tools .
Alerts  Analysis | Network Health | Knowledge Management  Alert Archive
Monitored devices: 16 Gauges values | Health 2 Dec 24,2014
Add Device Uieensafs) inve expired 04:06:09 PM
O IRE RO | o Dec 24,2014
Quienesfiunie, support {SA#24900) 04:06:09 PM
i)
Hosts file is missing the Dec 25, 2014
“localhost™ entry 04:16:22 PM
System uptime
: . By Type Latest HFA notin use Ig:.cuszfiu';gv
® Last week (0, 10, &, 0) (1.8 0) Prickh
tastmonth Uptime - 100.00% Ustme - 53.385% Device is not using NTP Dec 24, 2014
Lastyear (SA#16763) 04:01:56 PM
Fromdayi :100.0000%
Custom ] VSX @
¢ Search Q View §| | Resolve §| | Freeze Export
i Dec 24,2014
D Nein Headiine Jngt ke : EEmE e 04:06:11 PM
W 1525 | @ GAIARTT20(103.3148)  RESOLVED: DNS servers configu Dec 25, 2014 01:51:28 PM Two cluster members differ in Dec 24, 2014
e il : their routing tables (SA#66322) | 04:02:20 PM
re-emptive alerts: 48 v 1524 | @ RTTI0-CXL2 (10.33158)  RESOLVED: DNS servers configu Dec 25, 2014 01:55:30 PM
None Pre-emptive alerts 22 v 53 | g vsK(1033157) RESOLVED: DNS servers configu Dec 25, 2014 01:55:30 PM b @
: ¥ | 152 | g IPSO (10.3.356) RESOLVED: DNS servers configu Dec 25, 2014 01:51:28 PM Software has reached end of Dec 24,2014
Total: 70 v w support {SA#24900) 04:06:09 PM
{‘ 1521 3 BigIP_11_devA (10.3.1.84) RESOLVED: Two cluster member. Dec 25, 2014 01:26:27 PM Monitored or Permanent VPN Dec 24, 2014
¥ | 194 | g GAIA(103334) Use of NTP servers configured b Dec 24, 2014 10:51:59 P tunnelfs) down G526 Ea
7 High storage usage has been Dec 24, 2014
v 1485 F GAIA (10.3.3.34) RESOLVED: DN servers configu Dec 25, 2014 01:54:30 PM measured 04:02:36 PM
Juniper$SG2 ()
4 4 tToren B M
Software has reached end of Dec 24,2014

By Type groups all devices of a particular type (Check Point firewalls or Cisco Routers, for instance).
Individual devices or device groups created by the user are labeled by name.
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When hovering over a device or a group with a single device in it, the system displays device
parameters such as: its name, CPU, memory, the number of connections, and active alerts. Below each
gauge is a summary of alerts and the uptime of the device.

Nokia_Box_IP530-2's
(0. 7, =, 0)
Uptime - 100.00%
CPU "cpu”™; 35%
Memory: 85%

Sessions/Connections: 3/25000
Number of Error Alerts: 7

Clicking on any gauge changes the displayed data in the right-hand panel of the Network Health tab.
The panel shows the top alerts associated with the selected gauge. Double-click the gauge or the
status line below it to drill down into the groups/devices which are included in that group.

For example, the following screen shows the individual devices within the R60SMC’s firewall group.

Hiyme > R60SMC's Firewalls 0 ' RBOSMC's Firewalls
Gauges values  Health - Nokia_Box IP530-1 @

Apr 9, 2013

Failed to communicate 11:43:02 PM

High memory usage has been Apr9, 2013
measured 11:40:29 PM

Use of NTP servers configured | Apr9, 2013
but not operational (SA#16763) | 01:46:58 AM

IP530Cluster R60SMC

(1, 6,0, 1) (0,6, 1,1) RB0SMC @

Uptime - 93.50% Uptime - 93,53%

Apr9,2013

SIC issues identified 11:37:15 PM

Device clock appears to be set | Apr 9, 2013
incorrec thy 11:36:40 PM

Clicking on a specific device, “R60SMC,” displays its detailed status information on the
right.

Clicking “Home” returns the user to the main screen. The gauges for all selected device
groups will reappear.

Note that there is a "bread crumbs” type navigation bar (highlighted) which is found above the gauges
to facilitate navigation between the group levels.

Below the gauges is a real-time list of alerts flagged by indeni. By default, the system displays the
most critical (red) first. There are two layers for sorting: the first alerts are sorted by severity, and
then within the severity groups, they are sorted by date.

.
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Gauges values

Health -

G_UNDER_CMAL

(%)

: s Apr 8, 2013
Firewall is in a critical state 02:58:00 AM
; High memory usage has been | Apr 8, 2013
L measured 02:59:26 AM
SecurePlatform Pro in use Apr 8, 2013
Fortigate-40C Fortigate-40C-2 G_UNDER_CMA1 1P-390 without a license 02:58:51 AM
(1,0, ,0) (1,0, ,0) .1 (1,0,,0)
Uptime - 9.57% Uptime - 99.57% Uptime - 99.15% Uptime - 99.40%
Search | G_UNDER_CMAL Q | View }i Resolve | | Freeze ‘E}mﬂ
[Fl.x D Device Headline Last Update
D f 100141 ™. G_UNDER_CMAL (10 Firewall is in a critical state: No firewall policy loaded, due to "... Apr g, 2013 02:59:09 AM
O} ¢ 100135 " G_UNDER_CMAL {10 | Device dlock appears to be set incorrectly: Oct 24 19:58 2011 +... Apr15, 2013 11:11:17 PM
= .'( 100136 . G_UNDER_CMAL (10 | Licensets) nave expired AprS, 2013 0256:53 AM |
Il .? 100132 [, G_UNDER_CMAL [10 | Secureptatiorm Pro in use without a license Apr 8, 2013 02:58:51 AM
O ¥ | 100171 | G_UNDER_CMAL (10 Firewall vulnerable to Sockstress TCP Denial of Service (CVE-2.. Apr§, 2013 03:20:37 AM
| "¢ | 1o01s0 P G_UNDER_CMAL[10 | Device is not using DNS Apr8, 2013 03:19:51 AM
| 100137 J¥ G UNDER CMAL (10 | Device is not using NTP (SA#16763) Apr8, 2013 02:58:58 AWM.
M 4 170r1 B
. . . . .
This list of alerts is also found in the Operations Management tab.
.
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Using Signatures in Alerts

To set how a particular alert should be managed, use the Knowledge Management sub-tab under
Operations Management. The screen below lists every type of alert indeni can identify within the
Alert Categories listed on the left side of the screen. This list is updated and expanded regularly.

The Alert Categories section groups alerts to make it easier for users to go straight to the type of alert
they want to manage (VPN, firewall, cluster, etc.). By default, the list is expanded to show all
sub-categories as well, but users can expand or collapse it as they choose.

‘ Operate  Help

Operations Management

Alerts

Analysis  Network Health

ince Management

Tools Reporting Settings

Alert Archive

-
& indeni

Search Q
¥ Device Monitoring A Complex Prog Logic read may intermitient) | Alert Only v Configure
¥ Load Balancer Montoring AVLAN faisafe action may nottrigger for ndividual VLANS in a VLAN group (Sol13210) Adert Only v Cenfigure
F5 BIG-IP Monitoring A configuration may fail to load when the default network route name is an IP address (Sol14735) Aetony v Gonfigure.
5 Log Lines Mentoring A virusl server P address may falto bind to TMU (Sol14747) ot Only ] | (casimee
' Network Device Monitoring Avirtual server ass ociated with a vieb acceleration profie of requestlogging profile may cause TMM to leak memory (Sol14591) Alert Ony v | | cenigue
- A vitual server using 2 web acasieration profie may cauise THM to feak memary (Sol14239) “ert only V] | m—
¥ Check Point Devices Monitoring ARP Issues Identification | Alert ony v/ Configure
¥ Check Point Fireviall Monitoring fizphes caelon epbhal ooy SNMP + Email + Log v | [Genigue
An iRule may erroneously pass syntax validation (Sol15363) Alert Only v ‘Configure:
ek PO S P it An imported external montor may errcneously mark resources down (Solt4271) Alert Only v| | Configure-
ek RO D atID Sy iom M An invalid stream profil target may cause the TMM processes {o restart (Sol14896) Alert Only v Configure
Chioc Bont O/ specic AL Afiempling fo create a duplicate user account may cause the mepd process to crash (Sol12908) [ Alert Only v Configure
Glisck Bont IPSO wpociic M Auto-sync may failin the case where there are many synchronizations in rapid succession (Sol15536) Adert Only v Configure
Cliack RonLTIni On orass BIG-IP 2000/2200 and pe o (Sol14831) Aetony v Configure.
Check Point SecurePatform- BIG-IP 590D platforms HSB frmuware may generate ‘Super L0 watchdog fimeout error (Soi1081) THlert Only 7 | ——
Ghiech Ean ESeranancs Marlo: BIG-IP 8900/3950/8950 patforms HSE firmware may generate ‘Super /0 watchdog tireout error messages (Sol14082) Alert Ony v | | cenigue
Check Point VolP Support Monito. BIG-IP Analytics may Gause the TMM process to crash when receiving HTTP responses with large payloads (Sol14070) Alert Only v Configure
Check Point VPN Monitoring BIG-IP GTM sync group members running big3d 11.3.0 may experience iQuery communication fssues vith systems running previous versions of big3... | Alert Only v| | Configure
¥ Cluster Monitoring BIG-IP VIPRION blades may be marked down when using Packet Fitters (Sol14215) Alert Only v Configure
Fortinet FortiO'S Cluster Monitering M 4 1240436 B M
Juniper ScreenOS Cluster Monit. i ol

° W,
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Managing the Signatures

The Alerts Within Category section of the Knowledge Management sub-tab allows users to quickly
adjust settings for each type of alert.

Name: Individual alert descriptions are provided in the first column, identifying what indeni can
observe. This column is informational only.

Default Settings for Alert: This allows users to choose how alerts will be flagged. Some alerts
you may want to simply log; others are important enough to forward immediately to a user's
attention. By default, alerts with a severity of Critical or Error are set to SNMP+Log; the rest
are set to Alert Only.

Operate  Help

£y indeni

‘Operations Management Compliance Management

Search Q

Name. Default Settings for Alert

A Compiex Programmable Logic Device register read may intermitienty fai (Solt 4545) Alert Only v| | confgue
AVLA R Aert Only 2 Configure.
con an 1P address (S011475) Aert Oty = Gonfigure
At Only v| | confgwe

west logging profie may cause TMM to leak memory (Soll4531) At Only 2 Configure.

mory (Sei14239) Contgure.
olis410) Configure

Enabled Configure

Contgure

Gontaure

oving faover (Sol14203) Configure

Contgure

Gonure:

n Configure.
n sonsaryy Contgure.
an ar (Sol14896) Gonfigure:
Attempting to Configure
Auto-sync may faiin the Contgure
BiG- Gonfigure
BIG-IP 6900 pltiorms HSE fimvare may ~ Configure:
BIG-IP 8300/8350/26508 piatorms HSB f Configure
BIG-IP Analytics m Gontgur
BIGIP GTH syne versions of big3.  Configure
BIG-IPVIPRION bi Contgure

Hod t2eofa B M

save | |- Cancel

indeni will log or flag specific alerts in accordance with user preferences.

Configure

Clicking this button on the far right column opens a window where the user can individually configure
alert settings for every currently analyzed device on the network. This includes setting a default
configuration for this particular alert that will apply to every new object added to the network.

\ARP Issues Identification
Some operating systems will report how many any falures of ARP requests they are encountering. indeni will alertif a device whose ARP entry was known is now unknown - possibly indicating an issue with ARP traffic.

Hame Alert Autoremediate

Default Settings (far new objects) Alert Only - AskMe = Configure
P SRX02(1033172) Alert Only - AskMe = Configure.
P s5g.01(103.3.061) Alert Only - AskMe + Configure
¥ 559-02(103.5.162) Alert Only - AskMe + Configure

M 4 140t » M

Y indeni
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Check Interval:
Each check that indeni runs has a different interval set by default. These may be adjusted
in this screen for the entire group of devices.

Configure:

The Default Settings are shown for all new objects. However, you can also individually
configure each device by clicking its Configure button to open the Edit Alert for Specific
Device window.

Linux-based operating systems (induding SecurePlatform and GAIA) use a garbage collector in order to ensure the ARP cache does not overflow, This garbage collector enforces a hard fimit on the number of ARP entries that can appear in the cache.

 checkinterval [ 0| 21 aays [00] S 01] (003

Edit Alert for Specific Device b3 Antpromeriate
Default Settings (for new objects) Soh = T =
@ Cisco_2811(192168.7.1) i~ Log - AskMe v | |
@ Cisco_2901(192.168.3.1) Alert Name ARP Neighbor Overflow Identification (SA#25890) +Log - Ask Me v
I, Cisco_ASA_5505(152.168.0.1) eneobica epatits 2o ~ Log = AskMe +
. pgo1(10.35.222) o st i+ Log - AskMe v
asic Settings
P po0201033.223) < i - Log = AskMe +
L, cpsme(10.3.3.225) @ Automation Policy Item Autoremediate AskMe v b0 = TEE
P G_UNDER CMAL(103.1.78) & Automation Policy tem Alert SNMP + Email = Log - iog . AN~
I Nokia_Box 1P530-1(103 3.143) @ Checkinterval [[0]2 days[00] 201 2[00 & ~Log - AskMe
Nokia_Box_IPS30-2(10.33.144) = = 5

. Nokia_Box | (1 ) @ ionoredtems i+ Log Ask Me

¥, REOSMC(103.3.15: = - -
] ) @ Hertseveriy ot~ Log EEE
I, R75.40__ VRRP_- Member2(10.3345) ~Log - AskMe
B sRw02(1033.172) ¥ Custom Settings i - Log = AskMe v

@ Customized Notes For Atert

W Misc

@ righThreshoid of AR Cache Use %0

K 4 1430013 b M

All devices have the same configuration options per alert; however, the various alerts have
different parameters to be configured for this window.

Note that indeni allows users to add customized notes here for all alerts. These can include
additional information which system architects and administrators would like to present as
part of indeni’s alerting.

Select OK or Apply to save your changes, or Cancel to return to the Configuration screen.

o, .
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indeni stores all resolved alerts. These are placed under Current Alerts until they are acknowledged.
To review alerts acknowledged in the Alerts sub tab, use the Alert Archive sub-tab under Operations

Management.

Sort or filter alerts by using the arrow or filter icons in the Last Update column header.

1. Click the Filter icon in the column header.
2. Click inside each blank field box to display a calendar.

3. Choose the date range for the alerts you want to display and then click on Apply. To filter
within a particular day, change the hour settings after the date in both the From and Till fields
to display alerts within a specified time range. (See Last Update under Columns and

Functionality in this chapter for more detail.)

Operate  Help

Rlerts  Analysis  Network Health

D Device
¥ | 14 | omao3azy
¢ | 1521 | 2BilP_t1.devA (103184
1469 | g Cisco_2811 (192.168.7.1)
v | 1494 | cAA03339)
1468 | ga Cisco_2811 (192.168.7.1)
1474 | g C2960g (192168.7.10)

,U,
B

., 1PSO (103356)
1477 | g C2960g (192.166.7.10)
P RTTI0.CXL2(10.33.158)

1485 | gm CAIA(103338)

< €| «|«

1545 | pm RTTIOCXL2 (10.33158)
v | 1525 | momnrm20003314)
73| ga Cisco_2901 (192.168.3.2)
¥ | 14 g oAainaay
172 | ga Cisco_2001 (192.188.3.2)
1568 | g Cisco_2901 (192.168.3.2)
v | 15 | vsx(0aaas)
¢ | s | pmoanioaazy
¢ | 184 | pmoanoasay
1470 | gg C2960g (192.168.7.10)
471 | gy C2960g (192168.7.10)
1475 | pa Forinet (10.2.2.203)
1651 | g Cisco 2811 (192.188.7.1)
@ Cisco_2901 (192.188.3.2)

«|«| 4|~

1649 | ga Cisco_2811 (192.168.7.1)

< 4 1250187 B W

Knowledge Management
Headline

RESOLVED: High memory usage: 86.0%

RESOLVED: Two cluster members differ in their routing tables (SA#66322)

Proxy ARP s enbled

Use of NTP servers configured but not aperational (SA#16763): url hover.com

AAAis disabled

Proxy ARP s enabled

RESOLVED: DN servers configured but responding t0o slowly: 56ms fo resolve v indeni com

Device clock appears to be set incorrectly: Apr 13 04:00 1983 10T

RESOLVED: DN servers configured but responding too siowly: 140ms to resolve v nden.com

RESOLVED: DNS servers configured but responding too slowly: 82ms to resalve v indeni com

RESOLVED: DN server resolution test faled

RESOLVED: DNS servers configured but responding t0o slowly: 296ms (o resalve v indeni.com

Proxy ARP s enabled

Contract(s) have expired

SSH 1 is enabled

RESOLVED: No loopback interface defined

RESOLVED: DNS servers configured but responding too slowly: 89ms fo resalve yvrndeni com

Licenses) have expired

High swap usage has been measure: 80.£9%

AAAis disabled

$5H V1 is enabled

FGTADCI912005822: Serviee database not updated

RESOLVED: Failed to communicates o response on port: 22

RESOLVED: Failed to communicate: Session s closed

RESOLVED: Failed to communicate: No response on port: 22

% indeni

Last Update
Dec 28, 2014 07:43:21 PUA
Dec 26, 2014 07:4321 PUA
Dec 28, 2014 07:4321 PUA
Dec 26, 2014 07:4321 P
Dec 26, 2014 07:43:21 PUA
Deo 26, 2014 07:4321 PUA
Dec 28, 2014074321 PUA
Dec 26, 2014 07:4321 PUA
Dec 26, 2014 07:43:21 PUA
Dec 26, 2014 07:4321 PUA
Dec 28, 2014 07:4321 PUA
Dec 26, 2014 07:4321 P
Dec 28, 2014 07:4321 P
Deo 28, 2014 07:4321 PUA
Dec 28, 2014 07:4321 PUA
Dec 26, 2014 07:4321 P
Dec 28, 2014 07:4321 P
Dec 26, 2014 07:4321 PUA
Dec 26, 2014 07:4321 PUA
Dec 26, 2014 07:4321 PUA
Dec 28, 2014 07:4321 P
Deo 26, 2014 07:4321 PUA
Dec 26, 2014 0622042 PUA
Dec 26, 2014 05:11:37 PUA

Dec 28, 2014 06:06:35 PV

Created

Dec 24, 2014 04:06:12 P

Dec 25, 2014 01:01:16 P

Dec 24, 2014 04:06:11 P

Dec 24, 2014 10:51:59 P

Dec 24, 2014 04:06:11 P

Dec 24, 2014 04:06:11 P

Dec 25, 2014 D1:06:13 Pl

Dec 24, 2014 04:06:12 P

Dec 25, 2014 08:11:15 P

Dec 24, 2014 08:41:21 P

Dec 25, 2014 11:03:08 P

Dec 25, 2014 01:13:00 P

Dec 24,2014 04:06:11 P

Dec 24, 2014 04:06:14 P

Dec 24, 2014 04:06:11 Pl

Dec 26, 2014 10:00:44 Al

Dec 25, 2014 01:06:13 P

Dec 24, 2014 04:06:14 P

Dec 26, 2014 08:31:02 Al

Dec 24, 2014 04:06:11 P

Dec 24,2014 04:06:11 P

Dec 24, 2014 04:06:11 P

Dec 28, 2014 06:10:45 Pl

Dec 28, 2014 06:11:36 P

Dec 28, 2014 06:05:37 P

.

.
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CHAPTER 6: ComPLIANCE MANAGEMENT

Configuration Checks

indeni allows users to create baseline settings. Configurations are validated through the use of device
profiles. Use this feature to define a profile that states what configurations should be set on a device,
and then on which devices to apply the profile.

The system will constantly verify that each device in the profile complies with the profile or profiles
assigned to it. Individual devices can have multiple profiles assigned to them.

If indeni finds that a device is not in compliance with a profile, the system will issue an alert for each
violation. This alert will appear in the Current Alerts list on the Alerts tab and also in the
Configuration Check Report in the Compliance Management tab.

To access the Device Profiles settings:

1. Click on the Compliance Management tab.
2. Select the Configuration Checks sub-tab.

Adding a Profile

1. Add profiles using the Add Profile button on the left. You can add as many profiles as you wish.

2. For each profile, choose the devices you want to manage from the Devices Not Yet Included
list on the right side of the screen under Profile Configuration.

3. Click the double right arrow to include the chosen device(s) for this profile.
Give the device profile an appropriate name in the Profile Name field.

Operate  Help :l:.‘,'lndenl ‘

Operations Management

Compliance Management Tools Reporting Settings

[ Configuration Checks || Backup  Configuration Journal ~ Configuration Check Reports

Defined Profiles ®@ Profile Configuration ®
Add Profile |
- . Devices not yet Included Devices to Include
Profile Name: | NTP [c2960g |BiolP_11.6_A
Semt a 1 |cisco2811 BiglP_116_B
|cisco_2901 >> | |BigIP_11_deva
1_devB

E NTP | Fortinet BigIP_11_devi
. GAIA 1
<<

|GAIA_RTF2D
|iPso

Profile Items

Severity: [Info__ ¥ | Alert Type: | Alert Only

¥ Misc

| @ TP Servers Required (comma-separated, required) 10.15.3.12

Remove

Dec 24, 2014 5.1.0 build 91.20141221 (ef83b11)

Ay indeni
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To add an item to the devices to be included in the profile:

1. Click the Add Item button in the bottom right corner of the Device Profiles sub-tab screen.
indeni will display the Profile Items dialog box, that allows users to choose which
configurations to have validated, checked, and alerted in this profile.

Operate  Help

Oinden

Operations Management

Compliance Management Tools Reporting Settings

[ Configuration Checks | Backup ~ Configuration Journal ~ Configuration Check Reports,

Defined Profiles [©) Profile Configuration [©)
Add Profle
G Devices not yet Included Devices to nclude
pe s oot i
o (Cisco 2901 BlP_11_devA
Fortnt BiglP_ 11 devB
G
an R1720
Pso
Add Item
Profile tems
Severiy: bType: [Reriony —v]

 wise

| @ NP Servers Required (c

]

[ Adaien |

s

2. Choose the item type. See the next section, Using Item Types, for specific information on each
selection.

3. Click OK.

4. You may add as many items as you want. For each item, configure the settings in the Profile
Items dialog box.

5. Once you are done configuring the profile, click Save.

By assigning any or all of the item types in Device Profile, you give indeni the necessary information to
validate, check, and alert if the status of a device is not according to the profile. indeni continuously

analyzes the configuration profile on those devices and reports violations as an alert to system
administrators.

Below you will find a few examples of items that can be enforced via a profile. For each example, we
show a Profile Item configuration and then the resulting message that appears in alerts for affected

devices under the Alerts tab. Note that in each alert a reference is made to the device profile by
name.

Specific issues addressed by hotfixes are available. indeni alerts if the required hotfix has not been
installed.

ey
Ay indeni
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Severity: Alert Type: 'SNMP + Email +_Log -
P Basic Settings
¥ Misc
| o Hotfix Required (required) HETFDE:R?I_IUT
Remove
1 \ ¢ 100251 | M RE0SMC Some hotfixes which should be installed are not

10.33.153) Description:
As part of the verification of the device profile "Profile-27, indeni checks that the hotfixes installed on the device
match the requirement. indeni has found that some hotfixes are missing. These are listed below.
indeni will re-check this alert every 5 minutes, If indeni will determine the issue has been resolved it will
automatically be flagged as such.

Missing Hotfixes:
HOTFIX_R71_10 Ignore this...

Manual Remediation Steps:
Install the missing hotfixes as required by the device profile.

NTP Servers In Use

The Device Profile will check that the specific NTP servers which are listed are the ones being used by
the devices in the profile.

NTP Servers In Use
Severity: Error v Alert Type: Alert Only -
» Basic Settings

» Custom Settings

¥ Misc

| o TP Servers Required (comma-separated, required) 192168.7.1

Remave

= r 100360 - Cisco_2811 Some NTP servers which should be defined are not
(192168.71) ipti

Description:

As part of the verification of the device profile "Profile-4", indeni checks that the NTP servers
configured on the device match the requirement. indeni has found that some NTP servers are
missing. These are listed below.

indeni will re-check this alert every 5 minutes, If indeni will determine the issue has been
resolved it will automatically be flagged as such.

Missing Servers:
19216871  Ignorethis..

Manual Remediation Steps:
Modify the device's configuration as required by the device profile.

Users Defined

If you want to ensure there are no unexpected users defined on your devices, this item type will
enable that.

Users Defined

Severity: Eror  ~ Alert Type: Alert Only S
W Basic Settings

| @ Automation Policy ltem Auteremediate AskMe -

P Custom Settings

¥ Misc

| &P Users Required (comma-separated, required) User-1,User-2

Remove J

% indeni
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[10.3.3.222)

Syslog Servers In Use

INDENI USErR GuUIDE

Users defined do not match expected list
Description:
As part of the verification of the device profile "Profile-17, indeni checks that the users defined on the device
match the requirement. 1 users are defined and shouldn't be. These are listed below.
indeni will re-check this alert every 5 minutes. If indeni will determine the issue has been resolved it will
automatically be flagged as such.
issing or Un-needed Users:
hacker  Ignore this..,

Manual Remediation 5teps:
Modify the device's configuration as required by the device profile.

indeni will check that a specific Syslog server is being used by the devices in the profile.

Syslog Servers In Use

Severity: Critical
¥ Basic Settings
¥ Misc

0 Syslog Server Hostname or [P (required)
0 Minimal Severity

Remove

Alert Type: SNMP + Email + Log -

103375
Al v

= v 100352 & cpsmc Some syslog servers which should be defined are not

(1033225

Description:
As part of the verification of the device profile "Profile

, indeni checks that the syslog servers

configured on the device match the requirement. indeni has found that some syslog servers are
missing or miscenfigured. These are listed below.

indeni will re-check this alert every 5 minutes. If indeni will determine the issue has been
resolved it will automatically be flagged as such.

i red Servers:

Missing or Misconfigus
10.3.3.75 with minimal severity of All  Ignore this...

Manual Remediation Steps:
Modify the device's cenfiguration as required by the device profile.

% indeni
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RADIUS Servers In Use

indeni will check that a specific RADIUS server is being used by the devices in the profile.

Severity: Critical = Alert Type: SMMP = Email = Log )
¥ Basic settings

@  2utomation Palicy ltem Autoremediate AskMe
¥ Misc

@  RaDIUS Server Hostname or IP required) 1234

@ Timeout 0

@ secret

Remave

| ¥ 100275 F cpgl2 Some RADIUS servers which should be defined are not
(10.3.3.223) Description:
As part of the verification of the device profile "Profile-1", indeni checks that the RADIUS servers configured on

the device match the requirement. indeni has found that some RADIUS servers are missing or misconfigured,
These are listed below.

indeni will re-check this alert every 5 minutes. If indeni will determine the issue has been resolved it will
automatically be flagged as such.

Missing or Misconfigured Servers:
1.23.4 with timeout of 0 with secret

Manual Remediation Steps:
Modify the device's configuration as required by the device profile.

Ensure a Minimal Number of Connections or Sessions are Open

The profile can flag a device that suddenly reports less than a set nhumber of connections or sessions,

which can occur when the device has been circumvented by other network equipment. This item will
alert when this happens.

Ensure a Minimal Number of Connections or Sessions are Open

Severity: Error = Alert Type: {Alert and Email Only i
¥ Basic Settings

@ sutomation Policy item Autoremediate Never

¥ Custom Settings

@b customized Notes For Alert

¥ Mise

| @  Low Threshald of Humber of Connections/Sessions required) 5

Remove |

D q‘ 100291 F MNokia_Box_[P530-2  Number of connections or sessions is lower than the set minimum
10.3.3.144) Description:

There are 4 concurrent connections or sessions which is less than the set minimum of 5 as defined in the device
profile Profile-1.

indeni will re-check this alert every 1 minute. If indeni will determine the issue has been resolved it will
automatically be flagged as such.

Manual Remediation Steps:

This may be a result of a change in network topology or a limiting firewall policy. Please inspect the surrounding
network equipment and its configuration to determine the cause of the problem.

Y indeni
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DNS Servers In Use

indeni will check that the DNS server is being used by the devices in the profile.

DNS Servers In Use
Severity: Error = Alert Type: Alert and SNMP Trap Only v
¥ Basic Settings

| @  Automation Policy tem Autoremediate AskMe -

¥ Custom Settings

@ customized Notes For Alert

¥ Misc

| € DN Servers Required (comma-separated, required) B214561.234

Remove |

= v 100308 @ cpgll Some DNS servers which should be defined are not
(10.33.222) Description:
As part of the verification of the device profile "Profile-4", indeni checks that the DNS servers
configured on the device match the requirement. indeni has found that some DNS servers are
missing. These are listed below.

indeni will re-check this alert every 5 minutes, If indeni will determine the issue has been
resolved it will automatically be flagged as such.

Missing Servers:
231145  Ignore this...

1234 Ignorethis...

Manual Remediation Steps:
Maodify the device's configuration as required by the device profile.

Core dumping Enabled/Disabled

INDENI USer GuiDE 52

When core dump files are created on the device, it may hint that certain processes have failed
recently. If this item type is enabled, indeni will validate that core dumping is actually enabled on the

analyzed device in the profile.

Coredumping Enabled/Disabled
Severity: Critical ~ Alert Type: Alert and SHMP Trap Only =
'V Basic Settings

I @  Automation Policy Item Autoremediate AskMe +

¥ Custom Settings

Back up the media,
@ customized Notes For Alert

¥ Misc
| @  should Care Dumping Be Enabled =
Remove |
D 'f 100292 F cpgl2 Coredumping setting not as desired

[10.3.3.223) Description:

As part of the verification of the device profile "Profile-17, indeni checks that coredumping is enabled. On this

device coredumping is disabled,

indeni will re-check this alert every 5 minutes, If indeni will determine the issue has been resolved it will

automatically be flagged as such.

Custom Notes:
Back up the media.

Manual Remediation Steps:
Follow SK53363.

Yy indeni
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Deleting an Item from the Profile

o Click the Remove button at the bottom of the item’s configuration section. You may have to
scroll down to see the button.

Profile Items
'V Basic Settings

| @ Automation Foliy tem Autoremediate hekie v

'V Custom Settings

@ customized Notes For Aert

 Misc

| @ 15 Servers Required (comma.separated, reaired)

Remove

Deleting a Profile

To delete the entire device profile:

o Click the Delete button at the bottom of the Profile Configuration screen.

Backup Schedules

indeni can be set to automatically collect backup data for specified devices or groups of devices. Each
device’s configuration will be backed up in a separate file that includes the files and data that should
be included in the backup, as recommended by the vendor and according to best practices.

Operate  Help l‘\, indeni

TR
Operations Management Compliance Management Reporting Settings

Configuration Checks | [ Backup || Configuration Journal  Configuration Check Reports

Backup Schedules ®@ Edit Backup Schedule ®

Add
E F5 Weekly indeni will automatically collect backups for the devices chosen below. Each device's configuration will be backed up in a separate file vith a time stamp and will include the fies and data
. tecommended by the vendor and users for backing up the specific device.
Backup Settings
EXhded DV ISChidEt Bevies
Schedule Name: | F5 wieekty | [c2ee09 BiglP_11.6_A
S| |cisco 2811 BiglP_11.6_B
_______ |cEcomn BiglP_11_dev
Backup Storage Path: | /varindenibackups Fortinet BiglP_11_dev8
= |GAIA
|GAIA_RT720
[IPS0
Excluded Groups Included Groups
‘ |
| All Objects
oy oe
| Check Point GAiA
|Check Point R75 (HFA 40) Firewall
|
|Check Point R76 (no HFA| Firewall

|Check Point R75 (no HFA} Security

Schedule and Receivers

Periodicity: |Weekly v | Timeof Day: [04] 2005 Dayofweek: [Sunday v |

() admin (admin@localdomain)
() shoukvd fshoukyd@mvdomain.com)

swve| Lol | odee.

Scheduling Backups

Backups can be scheduled for individual devices. You can also add a Group to the backup schedule.

1. From the Compliance Management tab, select the Backups sub-tab.
2. Click on the New Backup icon in the left panel. Use the backup settings under Edit Backup
Schedules on the right to provide a Schedule Name.

% indeni
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In the Backup Storage Path field, provide the path where these backup files will be stored (this
may be either on the indeni machine or on a remote location).

. Choose the devices or groups you wish to back up from the Excluded Devices/Groups list. Use

the double arrow buttons to add or remove devices in the Included Devices/Groups list.

In the Schedules and Receivers portion of the screen, set the time of day you want the
backups to run. By default, the backups will be saved daily.

. Choose the users who will receive notification of backups and their success or failure.

If desired, use the Backup Details field to add further instructions for use of this backup file. It
will be saved as a README text file in the backup archive.

Additional Files or Directories can be backed up by providing their paths - one path in each line.

Backup Details

Backup Readme Content: P

Additional Files or Directories to Include: “

Save Cancel Delete

. Click Save to save the new backup schedule, or Delete to remove it from the list.

. Click the Add button in the left panel. A New Schedule will appear in the Backup Schedules

list on the left.

. Click on the New Schedule icon.

Follow steps 2-8 as shown in the previous section.

.
g indeni



Configuration Journal (change tracking)
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In the Compliance Management tab select the Configuration Journal sub-tab. This functionality
aggregates and displays all of the changes users have made to analyzed devices, time stamped and

listed by the most recent, to enable a single at-a-glance listing.

The columns include the following data:

ID: Device ID

Device: Device name and IP number

Change Summary: All changes made to analyzed devices are displayed here. To access details
for each change, click on each individual line to expand it. Click again to collapse it. The

summary includes the exact details of the changes that were made.

User: Displays the user who made the change.

From: Displays the IP of the user who made the change.

Timestamp: The most recent changes are displayed first.

Operate  Help

Operations Management

Configuration Checks

Search Q) [ view ¢/
D
3 E Check Point Cluster Gateway
= CH100034
» EJ Ghesk Point Gateway CH100033
cHioR
» FJ Check Point Standalone Gatevay P
CHio030
b @R coco10s Rover
- CH100029
> [ crcoros swien CHi00028
cHiozs
2
> Sesecr ST

cHiom2s
> EJ Fortinet Fortos-based Device
= crionns

O

b E]‘lu

> B unknown Device

CHI00022
Sereen0S NSRP Cluster Member cHio0021

cHio20
cHioote
cHinia
cHioot
cHioots
CHIoIS
CHio 14
cHioots
cHioot
cHioo

Device
£ BOIP_11_deva(1
2 BiglP_11_devB{(1
2 BiOIP_11_devA(1
2 BOIP_11_dev(1
2 BglP_11_devBi{1
£ BOIP_11_devA(1
2 BiglP_11_devA(
2 BglP_11_devB{(1
£ BiglP_11_deva(1
2 BglP_115_A(10.
P VSX(1033.157)
B VSX(1033.157)
P IPSO(103.356)
[ PSO(103.358)
[ IPSO(10.3.356)
8. IPSO(103.356)
. IPSO(103.356)
J. 1PSO(103.358)
J.PSO(103.358)
P IPSO(103.356)
P IPSO(103.356)
[, 1PSO(103.358)
P IPSO(103.356)
P IPSO(103.356)

Reporting

BIG-IP Devices changed

M4 isparisgsacrisgss b b

Configuration Check Reports

Settings

Change Summary.

User

From

7216110
216110
7216110
216110
216118
17216118

17216118

-~
O indeni

u
Monitored Devices [©) Changes Tracked ®

Timestamp

2014Nov 25 19:52:00
2014Nov 25 1951:58
2141ov 25 1951:58
20140y 25 1951:55
214y 25 194201
2014 Now 25 19:42.00
214 Nov 25 1922:00
2014Nov 25 1921:55
2014Nov 25 1921:55
214Ny 24 11:42:47
2014 Nov 18 1903148
2014Nov 18 185257
2140 16.05:14:30
2014 Nov 16 05:13:34
2014 Nov 16 05:08:30
2014Nov 16.05.06:03
2014 Nov 16 04:46:47
2014 Nov 16 044528
2014 Nov 16 084425
2014 Nov 16.01:58:04
2014Nov 16.01:58:04
2014 Nov 16 01:56:03
W14Nov 160137201

2014 Nov 16.01:37:01

This report provides a detailed report of all devices that do not comply with the device profile set for

that device.

1. Select the Configuration Check Reports sub-tab at the top of the screen.
2. Click the Add Schedule button in the Defined Schedules list.

.
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. A New Report icon will appear under Defined Schedules. Edit the details under Scheduled

Report Configuration on the right:

4. Give the report a new name in the Report Name field.

5. Choose the devices to be included in the report from the Excluded Devices list and click the

double arrow to add them to the Included Devices list.

. You can generate the report right away by clicking on the Create Immediately button;
otherwise, go to step 7.

. Set the time indeni will generate and deliver the report in Schedule and Receivers. All alerts
generated since the previous report will be included, as well as any updates to previously
reported alerts.

. Select the users to receive the report. indeni provides a list of all system users. These users will

receive reports only for those devices they are allowed to see, even if the original report was
set to include all devices being analyzed.

. Save your changes.

5 inden
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CHAPTER 7: TooLs

The Tools tab allows quick access to indeni's debugging tools and a debug report generator to pinpoint
errors and obtain details for the analyzed devices listed in the left panel under Debuggable Objects.
(Debug the indeni software from the Help menu.)

The Object Debug Panel on the right changes according to the type of device selected for debugging.

Search

With the Search pane, indeni users are now able to search for configurations, settings and other
parameters on all analyzed devices. This tool allows free text search for things like NIC settings,
patches and hotfixes, software versions, licenses, users, etc. The outcome of the search provides all
the relevant results structured in a table, which can be printed.

Click on the Tools tab.

2. Select the Search sub-tab. Enter the relevant text in the search field and press the Explore!
button on the right.

3. indeni will then automatically search for any parameters that meet the search criteria. Once
this ends, the results will be displayed in a table.

4. Click the printer icon to the top right of the table to print results.

Operate  Help ':‘, indeni

.

Operations Management Compli Tools Reporting Settings

n  Troubleshooting

Device Explorer s indenis search engine for monitored devices. Type your search into the box below and start exploring. You can try searching for IP addresses, MAC addresses, license keys, serial numbers and much more. If there is something you are looking for and can't find, please email
support@ndenicon
= J|[ Exploret
T 1|
Device Name Result = al
2, Name:BglP_116.A Statc Routes: 127.1.1.0/24 via tmm 127.3.0,0124 via mgrmt_bp 192.168.3.0/24 via external 10.3.1.0/24 via nternal 10.3.3.0/24 vi eth0 10.0.221.0/24 via HA 127.7.0.016 via tmm0 127.1.1.254 0.0.0.010via external 192, 168,31 0.0.0.000via
15 i a0 10331
L2, Name:BglP_11_deva Statc Routes: 19.20.21.027 via ntemal 127.1.1.0/24 via tmm) 127.3.0.024 via mamt_bp 192,166,324 via extemnal 10,013,074 via HA 10,3074 v elhD 10.3.3.024 via internl 0.0.0.010 via external 192.166.3.1 00,000 via et 103
e P8 11
_.é i el Static Routes: 127.1.1.0/24 via tmm0 127.3.0.0/24 via mgmt_bp 192.168.3.0/24 via external 10.0.133.0124 via HA 10.3.1.0124 via eth0 10.3.3.0224 viainternal 0.0.001 via external 192.168.3.1 0.0.0.0/0 via eth0 10.3.1.1
Wtk P Ens: (10330 00569007 7E ether o et (1033 100 L0050 S0 S ethr) on o) 7 (1033 123) 00505560270 ] on o ? (103,15 1 005055902522 ] on o0 ? (10339 3
N SR L0 > (103340) mnsnsssanDD[m roneihd ? (103365) mnsnssxnmzs[m il o
Hame ol E 10881 1033 024 i D 1316810 54 v S 102353 D4
o} N
et 000MuL, MAC Aderes 1P Adaress: 10.33.34124)

MAC Address: 0010.dbfL8060)

505680077 st 1 reROI0 VLD 81300 62 103332 00505500 00VLD 11930
VLD 1185 1 0 1 10.3.3:108 D0SDS68056 frust.v mnnvm1137000103:123005055302u« st /mnnvmannrmmaa\sannsnssxnzszz« St 0 VD 658 00111033 150

nnnma3221nnsnsssnazea«ms«,wrmnmvu:mnnnm Wb 1164000

ridth: 100WTull, MAC Address: 2800.d2d3.6185)
PO’ (B0 OGN AC ress, 0010 G 2080)
N0 103,31 111,024 via ehD 10,33 0124 vi et 192.168.1.024 via bgroupd

erssG1
R

01 001 (AC Adcres: 0010.0b 8080, P Acdress: 111124
263 B180, P Address: 10.3.3.161724)

eberenent 2 (1035105 feherlon e ? (1035 123) 800505530270 fther on e 2 (1033130
R e 055 sy mnsnsssnssna[m] w1033 154) e 005055302522 fher on ch - (033155 0050155604048 eher o et 2
W Name:IPSO €th0? (10.33.224) 7 (10:3336) 2 00508550157 42 [thr] o
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Live Configuration

Live Configuration allows indeni users to quickly and simply access all the configurations and settings
on their analyzed devices.

Click on the Tools tab.
Select the Live Configuration sub-tab.
Choose a specific device from the list on the left side of the screen.

indeni will display in a table format all the configuration details of the particular device, once this
device has been chosen from the list.

You can use the search field in the left panel to find specific devices either by IP or by device name.

iR % inden
b \.’ . e

Operati li Tools Reporting Settings

Monitored Devices [©) Live Configuration [©)

Search Q) [ view g
Device: GAIA (10.33.34)
> EJ Gheck Point Cluster Gatevay

- e P o
- P o e
7y T ' (no HFA) Security Management
& GAIA_RTT20 (10.33.148) Product Installed: Check Point R76 (no HFA) Firewall
» cscu\os&-m:n
e =

CPUsiCores

e cpuz
3 FSBIGIP CRUICore Usage: 94.00 %

)

onnections 2
> EJ Fortinet FortiOS-bas ed Device

ns or Sessions 25000

> EJ.lumperJunu:Se:umy(}mewny ) 18.85/ 136,85 (13.06%)

reen0S NSRP Cluster Member )0 471.9 (0%)

+HCK.COFF 34800B67:

Device License Info

F 34850867 ::CPSB-

=CK.CIFFUBRBAT ::cpsh-
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1. Select the Troubleshooting sub-tab to generate debug reports. The Debug Report Generation
in the Object Debug Panel compiles reports by individual device. By default, all commands and
variables are chosen based on vendor-specific requirements and best practices. Users may
choose to remove some commands from the debug report based on specific requirements.

2. Choose the device you want to report on from the list of analyzed devices in the left panel. This
will display a list of reportable items that indeni will check and report on.

3. Click on the Generate button to obtain the report (scroll down to access this button).

Debugsavie Omects @

Search a

! Nokia_Box_IPS30-2 (1033.144)

= 45,70 (45.70.45.71)

eplic print x

Mount Point Usage (Complete)

f

e cisco_asaS50 (10.33.211) i 3 2
] U Debug Report Generation =
L ey o Please select which items to include in the report below. If you are unsure of what to include, simply include all of the items.
Fﬂ\ [7] Selectal
FW CPG_021103.0.71) 0 - [@] ARPList (Camplete) @ 3
[ow arp-a
g T 103174 o [#] CPD Scheduler Config (Complete) @
|~ epd_sched_config print
7 (Complet g
[ Fetisete0C 1033203 o L E Bifemer) -
@ ents Over One Minute (Complete] @
e FoRtigate40C.2 (10.33.204) v
= o
[#] Check Point Operating System Details (Complete] <@
F] G UNDER_CMAL 10.3.1.78) (+] et esetall
= [#] Current Date (Complete} ]
date
= 1P390 (10.33.141) (v]
[7] Current Processes (Complete} @
ps atw
Nekia Box IP530-1 1033.143) ) -
E [7] Host Name [Complete) w
- hostname
] [7] Installed Licenses (Complete)
(-]

mum REOSMC (1033152}

Green checkmarks indicate the debug was successful.
Red icons indicate errors.

Y indeni
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To view details of the report:

1. Click the Download Last Generated Report button. indeni will compile a .zip file of text
documents which users can download. The report includes text files of the output of all the
commands which indeni ran in the debug report.

File Edit View Tools Help
Organize = Extract all files =~ 0 @
Name : Type Compressed size Password ... Size Ratio
B Desktop ( 2
T || 20130407-1615-55g-01-Latest Events ~ Text Document 1KB MNo 2KB 67%
5 Libraries
s | | 20130407-1615-55g-01-NSRP Repert  Text Document 1KB Ne 2KB 54%
4] Documents = =2
T || 20130407-1615-55g-01 -Technical S..  Text Document 17KB Mo 122KB 87%
) Music
S || 20130407-1615-5sg-01-VPN IKE Co...  Text Document 1KB Ne 1KE 43%
&= Pictures | 20130407-1615-5sg-01-VPN List of .. Text Dacument 1KB Ne 1KE 16%
B videos
% Homegroup ~ | . | 3
J 5 items

2. Double-click on any of the files to review the individual report.

| 20130407-1615-ssg-01-Technical Support Report - Notepad w-ﬁﬁ
Al i . i -

File Edit Format View Help

et envar -
045, 0.000 8 resource BLOCK (Mail) 8bffff5c/02fcO 30/ E 0 1 0.000, 0.000 9 Fi—
0 65.607, 0.000 18 tcp send IDLE (Suspend) 8bfffdb8/02fcO 30/ 0 42477347 6812.447, C
2054?2?3 1309. 835, 0.000 28 dialertask IDLE (S1eep) 8bffff44/04fco 30/ 0 51358077 3810 395,
D 10273637 694.312, 0.000 28 dns_refresh IDLE (Suspend) 8bffff7c/10fc0O 30/ (4] 171229

f 30/ [} . 000, 0.000 48 traffic shaping BLOCK (Semaphore) 8bffffes/02fco 30/ [} 205 =
Ebfffds-@/mfcu 30/ 1 195726881 4?461 853, 0.000 58 http-fx BLOCK (Mail) 8bff ff54,/0?fcl] 30/
Fdfo/04fcO 30 [¢] 0. 000, 0.000 69 eap task IDLE (Suspend) f?:/’l}dfcu
(socket) 8bfffddo/08fcO 30/ 0 560 0.2094, 0.000 79 ntp IDLE (suspend) 8bffff7c
ng policy:High priority ratio: BNormal pr1 ority ratio: 1(}24System up misconds:1683736518Flow packet processing cost misconds:| |
-1defrag pool 1] 1] 1] 1] 900000net 8208
0 -15ip- a1g rm-hash B 0 0 0 0 -1sip-alg-tsx 236
o] o o 128 xlate-ctx 40 0] o o o 288c
—1New Kernel Timer 12 8228 228 19 493 -1vism
Etpak heap pool:NET-PAK, a'I'\oced 0, freed:0&tcp_input_queue Tength: O&arp_req_ingress_queue length: O&arp req_egr
0 SELF_APP_SVR_PIMin 7/ 0 256 0 0 [} o} SELF_APP_SVE
F_APP_CLT_RADIUS SELF_APP_CLT_URLBLKin 17/ 1 256 U 0
0 0 0 SELF_APP_SVR_DHCPG6in 27/ 2 256 0 4] 0 0 SELF_
e failed heap gquotaurl filtering 1238 0 Oasp 1857 Q
24 get system Product Name: SSG5-¢
erialo/0: description serialo/0 number 21, if_info 8568, if_index 0 7Tink down, phy-link down status change:0 vsys Root,
down(user force down) status change:0 vsys Root, zone DMZ, vr trust-vr, vsd 0O dEu: client disabled PPPOE disabled admin
scription ethernet0/3 number 7, if_info 2856, if_index 0 1ink inactive, phy-Tink upffuﬂ duplex status change:1l, last char
if_index 0 Tink up, phy-link up/full-duplex status change:1, last change:12/09/2012 16:22:13 vsys Root, zone HA, vr trust-
mtu 1500, default mtu 1500 *ip 192.168.1.1/24 mac 0010, dbff. 80b0 *manage ip 192.168.1.1, mac 28c0.dad3.618b route-deny
ical Okbps, configured egress [gbw Okbps mbw Okbps] configured ingress mbw Okbps, current bw Okbps TC
1 TE O e Dag aAlaE 45 R0, 1) 93y 20T A 52: 9( 118) i St e Eae 2] 50: 2(1 1) AG; 1z
201 1) ST etk o gl Iy | nhE AT 2 oaE 2T 0 SEL AT A9 S gl d o gl T 925 BT A9 STE ET
r5:23: 10 1) 22; 1(0 1) 2100 1) 20: 1(0 1) 19: 1( 0 1) 18: 1( 0 1) 17: 1(0 1) 16:
3 3 46: 3 47: 3 48: 3 49: 3 50: 351 521 3537 3 54:

077 2 11124 2: 11113 3: 11157 4: 11110 5: 11110 6: 11116 7: 11113 8: 11120 9: 11
1/‘3 ho'\d time, defaultretry time: 120Local MED is: 0always compare MED: disableLocal preference:
bgroupl, bgroup2, bgroup3, ethernet0/3, ethernet0/4,
0 0 Root*® 7 0.0.0.0/0 eth0/0 10.3.3.1 5P 20 1 Root 6 192.1¢€ ~

Rl F——— '

e After viewing the debug report, users can change the device's internal configuration using
the vendor-specification interface.

e Run the Device Debug report often to check for continuing errors.

.
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CHAPTER 8: REPORTING

indeni’s reporting function provides users with emailed reports on a user-set schedule. The Reporting
tab lists the type of reports available in sub-tabs at the top of the screen. Currently indeni allows
scheduling for four reports. Click on the appropriate sub-tab to choose the desired report to schedule.

Operate  Help

Operati Compli Tools Reporting Settings

[ Device Configuration | Alert Summary  Procurement  Inventory Report

Defined Schedules ®@ Scheduled Report Configuration ®

| Add Schedule

scheduled report

Device Configuration Report

This consolidated report provides a separate report for each device included in the report parameters.
Device Configuration reports are sent on a set schedule and contain a set of archives. Each archive

represents the current configuration of a analyzed device

1. Click on Reporting, and then the Device Configuration sub-tab.

.
I indent

Operate  Help

Compli Tools Reporting Settings

Operations

[ Device Configuration |  Alert Summary  Procurement it Inventory Report

Defined Schedules [©)] Scheduled Report Configuration [©]

| Addscheaule |

Device Configuration reports are sent at a set scheclue and contan a setof archives. ofa These reports shoul be stored and used n the case of
montored device's Gompkte aiure.
Report Configuration
Excluded Devices Included Devices
: BiglP_116 A
Report Name: | Device Config - Vieek it
= [ iy v | BiglP_115.8
BiglP_11_devA
BiglP_11_dev
G260
[=5] |cisco_zet1
Cisco_2en1
Excluded Groups Included Groups

AllOBjects

Check Point GAA
Check Point RTS (HFA 40) Firevial
Check Point RT6 (no HFA) Fireval
Check Point RS (no HEA) Security Management

Schedule and Receivers
o

me ofDay: [0]/5[00] bayotweek: [Monday 7]

| Swe. | | Cancel| | Delete.

% indeni
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Under Defined Schedules on the left, click the Add Schedule button.

. An icon will appear under Defined Schedules. Edit the details for the schedule under

Scheduled Report Configuration on the right:
Give the report a new name in the Report Name field.

. Choose the devices to be included in the report from the Excluded Devices list and click the

double arrow to add them to Included Devices.
Set the time that indeni will generate and deliver the report in Schedule and Receivers.
Currently indeni provides reports daily. Schedules are based on indeni server time.

Select the users to receive the report. indeni provides a list of system users. These users will
receive reports only for those devices they are allowed to see, even if the original report was
set to include all devices being analyzed.

Save your changes.

The Alert Summary report lists all new and updated alerts that were added or modified since the
previous report as well as updates to current alerts, etc.

1.
2.

Click on the Alert Summary sub-tab option at the top of the screen.
Click the Add Schedule button in the Defined Schedules list.

3. A New Report icon will appear under Defined Schedules. Edit the details under Scheduled

Report Configuration on the right.
Give the report a new name in the Report Name field.

. Choose the devices to be included in the report from the Excluded Devices list and click the

double arrow to add them to the Included Devices list.

Set the time indeni will generate and deliver the report in Schedule and Receivers. All alerts
generated since the previous report will be included, as well as any updates to previously
reported alerts.

Select the users to receive the report. indeni provides a list of all system users. These users will
receive reports only for those devices they are allowed to see, even if the original report was
set to include all devices being analyzed.

Save your changes.

Note that the reports list in the left panel displays only those reports created for the individual sub-tab
you have selected (Device Configuration or Alerts Summary). If multiple reports have been created
under either sub-tab, select the report you want to configure from the list.

Device Performance and End of Life reports are sent on a set schedule and contain all the information
needed to assess whether a device requires upgrade or replacement. The ranking is comprised of
several parameters such as CPU and memory utilization and end of supports.

Y indeni
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Select the Procurement sub-tab at the top of the screen.
Click the Add Schedule button in the Defined Schedules list.
Give the report a new name in the Report Name field.

Choose the devices to be included in the report from the Excluded Devices list and click the
double arrow to add them to the Included Devices list.

Set the time indeni will generate and deliver the report in Schedule and Receivers. All alerts
generated since the previous report will be included, as well as any updates to previously
reported alerts.

Select the users to receive the report. indeni provides a list of all system users. These users will
receive reports only for those devices they are allowed to see, even if the original report was
set to include all devices being analyzed.

Save your changes.

5 inden

n  Alert Summary | Proc: | Inventory Report

Defined Schedules [©) Scheduled Report Configuration [©]
Add Schedule
Device Performance and End of Lt reports are sent a a set schedule and contain athe nformaton which s needed to assess the need o upgrade o replace a device. The ranking s comprised of several
parameers. such as CPU & memory utiization. end of support and more.
Report Configuration

Excluded Devices Includled Devices

Report Name: | Procurement - Monthly BOlP_116.4
BolP 1156 -
BiglP_11_devA 22,

BiglP_11_devB
2960

Included Groups.
l Al Objects

Schedule and Receivers

ettty (et ¥ Timo ofDays [10] 2[5] % Doy ofmonth: (17

I shoukyd (shoukyd@mydomain.com)
I test (test@mygomain com)

This report exports as an Excel spreadsheet with multiple tabs presenting details regarding your
analyzed devices.

To access the report from the Reporting tab:

1.
2.

Click on the Inventory Report sub-tab.

Choose from the list of Excluded Devices which analyzed devices you do not wish to include in
the report.

Choose from the list of Included Devices to include which analyzed devices you want to report
on.

Y indeni
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Operations c

Tools Reporting Settings
Device Configuration  Alert Summary

Procurement it Inventory Report |

Aninvent

Please select the devic

The repertis produced in an Excelformat for easy reading and analysis
25 and groups of devices yo

Excluded Devices

"A\A
Qrndem

= s s
>> | |BigIP_11_devA
e
S5 Cisco_2811
| e
_— |
e
Check Point R75 (HFA 40) Firewall

4. Click the Generate button in the lower right corner of the screen

entitled “inventory.xls”.
P_Opeﬂing inventor
Y¥ou have chosen to open:

] inventory.xls

which is: Microsoft Office Excel 97-2003 Worksheet (84.5 KB)
from: https://dema.indeni.com

What should Firefox do with this file?

@ Open with | Microsoft Office Excel (default)

) SaveFile

[T Do this automatically for files like this from now on.

5. Choose whether to save or open the file.

6. Click OK when the Report Generation Complete dialog box appears.

Report generation complete,

Generate.

. This generates a report

This report generates multiple tabs. Navigate through them for detailed information on each device

included in the report.
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The Settings tab provides access to a variety of functions within indeni through its sub-tabs.

Help ¢y inden

[ Monitored Devices | Groups  Integration  Users

n:
Defined Objects ©) Selected Object's Details [©)

Add Device

Search Q
—2 Ga 1164 (1032129
s
B sor_sp 103315
2 sl i1 deva (103184
[ i
—2: Gl 11 ceve (103189
i S
aczsﬁﬂgmzmmm‘
ecwscn,:wmszwssvm
@R ooz (12216832
il Please choose an object to the left to edit its details.
P, Fonet 103200
P o cosazn
P, s mrn o3ses

EI 1PSO (10.3.3.56)
E JuniperSRX2 (10.33.473)

E JuniperSSG2 (1033.162)

This tab provides the same functionality for adding, deleting, and configuring devices as described in
Chapter 4: Getting Started.

Here users can change the parameters which define how indeni analyzes a device.

This option allows users to set and troubleshoot connection issues, change the device password,
view the security key, and adjust other connection settings that may be causing network issues.

Connectivity parameters need to be set for each device. Hover over the & icon for more details
about each parameter, which vary by vendor, model, and device:

SSH Connection Timeout: The maximum wait time when connecting via SSH before
deciding the device is not responding. Choose a value (days, hours, minutes, seconds).

SSH Username: Provide the SSH name to be used to log in to the device.

SSH Password: Provide the SSH password to be used to log in to the device.

SSH Private Key: Provide a private key to be used, if any.

SSH Private Key Passphrase: This field is required only if the private key is encrypted.

Y indeni
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Max Aggregated Connection Bandwidth (in bytes): Maximum number of bytes per second
that can be sent in each direction to avoid overload. Enter the maximum bandwidth value
you want the connection to allow.

SSH Port: The port on which the SSH server is running. Set a port number.

Approved Host Key: Allows the client to determine if the SSH server being connected to is
the correct one. Only one host key is approved for use at a time. Enter the approved key.

SSH Connection Reestablishment Timeout: The time to wait before attempting to
reconnect. This value gives administrators time to resolve issues and ensures the device will
not be overloaded with reconnection attempts. Choose a value (days, hours, minutes,
seconds).

Require Ping Response for Alive Checks: Forces the device to respond to ICMP ECHO and
TCP Port 7 to be considered alive. Toggle On or Off.

Max SSH Session Count: The maximum number of SSH alerts allowed for this device. The
lower the number, the longer it will take for a particular issue to be identified and alerted
upon. Choose a maximum number from the dropdown box.

During certain processes such as creating backups, indeni stores information locally on the device
and then fetches it to the indeni server. Temporary files are deleted from the server when the
operation is complete. Set the Location for Temporary Paths on Device.

¥ paths

‘i Location for Temporary Files on Device Mvar/tmp

Users can set a variety of parameters for troubleshooting the individual device. Hover over the @
icon for more information, as parameters change by vendor, model, and device.

¥ Troubleshooting

‘. Resource Test Critical CPU Usage 70

Threshold
P Atternate SSH Port 8181

" Resource Test Critical Memory Usage a0
Threshald

“ Override cp.macro Test

P Override Resource Test

Resource Test Critical CPU Usage Threshold: Defines the critical resource usage value that
triggers a slowdown in analysis operations. Enter a value.

Alternate SSH Port: When communicating with a Linux or FreeBSD-based device, indeni may
use an alternate SSH communications port in order to separate between indeni’s actions and
user-driven activities.

5 inden
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Resource Test Critical Memory Usage Threshold: Defines the critical resource usage value
that triggers a slowdown in analysis operations. Enter a value. (In the example, if memory
usage is above 90%, indeni will stop analyzing the device.)

Override Resource Test: indeni monitors resource usage for each device under normal
analysis conditions and slows down analysis if critical levels are reached. Check the box to
override this mechanism. indeni will no longer monitor resource usage as a safety
mechanism for this device. This is not recommended.

To set up a maintenance schedule for a device:

1. Click on the Add Window button:

¥ Scheduled Maintenance Windows

Add window

Maintenance
window setto 2 days
1 hour 17 minutes
from now

On Sunday - Frorn: 0 : [} : For: 1]° hour(s) | Remove

|7

2. Enter the preferred time frames.

To remove a schedule that has already been set up:

Click on the Remove button.

Settings change by type of device, so not all devices will include all of the parameters listed above.
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indeni allows users to group analyzed devices in order to quickly find objects of a particular type, such
as all Juniper devices, or custom groups based on geographical location or organizational/network

infrastructure.

To add a new group:

Choose the Settings tab, and then the Groups sub-tab.

1

2. Click the Add Group button on the left panel.
3. Provide a Group Name.
4

Choose devices to add to the new group from the Devices Not Yet Included list and use the

double arrow icon to move them into the Devices to Include box.

5. Add an existing group to the new group as desired by choosing it from the Groups Not Yet
Included box and adding it to the Groups to Include box.

6. Click Save. The new group will appear in the list of Defined Groups on the left.

To edit an existing group:

1. Click on its name in the Defined Groups list on the left side of the screen to display its current

settings.
2. Make the desired changes.
3. Click Save.
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Customized Notes: A user may choose to add custom notes that will be displayed along with other

information on the alerts on specific groups and subgroups.
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Scheduled Maintenance Windows

To set up a maintenance schedule for a group:

1. Click on the Add Window button:

¥ scheduled Maintenance Windows

[ Add window |

On Sunday - FromEI: 1| 0 : For| 1 : hour[s]; Remaove , Maintenance window set to 2 days 2 hours 15 minutes from now

2. Enter the preferred time frames.

To remove a schedule that has already been set up:

e Click on the Remove button.

Integration

This tab manages a variety of objects used to notify users of alerts. indeni can be configured to send
alerts via SNMP trapping, SMTP email, or by using the UDP syslog protocol. Users must add the type of
server desired to indeni and configure the system to forward alerts to the desired users.

Operate  Help "v'\ -indent
P .
Operations M i Tools Reporting Settings B

Monitored Devices  Groups | Integration | Users  Licenses  indeni Backup  indeni Insight  Audit Log

Defined Objects [©) Selected Object's Details [©]
Add Device
Search | Q
resr
Processag

Adding an SNMP Master

SNMP trapping captures alerts, which can then be forwarded to a user's mobile phone or pager for
further action. indeni supports any SNMP master.

indeni has been verified to be compatible with IBM Tivoli and has achieved the
IBM Ready for Tivoli status. To request the files required to use IBM Tivoli please

contact support at: http://indeni.com/support

Ay indeni
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assurance solutions through their Technology Partner Program. Our solution helps
ensure continuity of services and provides deep insight into real-time performance as
well as impending issues that could impact service delivery. For more information on
how to configure the integration between indeni and CA Spectrum Infrastructure Manager, please
download Integrating indeni with CA Spectrum Infrastructure Manager at http://indeni.com/support

m indeni is also a Technology Alliance Partner of CA Technologies, providing security

technologies

indeni participates in HP’s Enterprise Management Alliance Program. The software has
I been validated to integrate easily with HP Operations Manager (HP OM). HP OM contains
a tool to convert the indeni Management Information Base (MIB) file to a HP OM policy.
The tool is not an integral part of HP OM but rather a contributed addition. The MIB file
and more information on configuring indeni with HP OM can be downloaded from
http://www.indeni.com/support.

To set up SNMP trapping for indeni you must set up a server capable of receiving SNMP traps and
configure it to accept traps from indeni. An SNMPv2 community or SNMPv3 USM setting is required for
SNMP to operate correctly.

Once the SNMP Master is set up on the  opme e
server, at the Settings tab: Qopct

Monitored Devices ) Groups . Users Limnses indeni Backup 'mdeni]ight Audit Log
1. Select the Integration sub-tab. A
2. Click the Add Device button under s =%

Defined Objects. i 7es| e sysiog server

3. Select SNMP Master.

Use the setup screen shown on the next page to configure SNMP trapping for this master. Assign
appropriate names and passwords to individual masters, and choose the security algorithm in use on
your system from the dropdown lists provided. The user can do any of the following and then Save the
changes:

Assign only a host address IP, host name and community (that is, no SNMPV3 settings).
Set all fields EXCEPT for community (no SNMPv2 settings).
Set all fields.

Note: Hover over the & icon for more details about each parameter.

.
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Send Test SR Trap

When finished, by default, all alerts having an Error or Critical severity will be sent via SNMP traps to
this master. Users can change what alerts are trapped, logged, or sent via the Signatures sub-tab on
the Monitoring tab.

Use the Send Test SNMP Trap button to test the new configuration.

When configuring the SNMP Master, users should:

Download the MIB file:
Accessible at http://www.indeni.com/support.

Configure the SNMP Master to use the MIB to fetch data from indeni as well as receive the
SNMP traps. indeni currently supports two trap formats:

indeniNewAlertTrap: This is issued when an alert is created. The trap contains all of the
information pertaining to the alert, including its ID, in a trap field called
indeniAlertEntryindex. The trap fields are:

indeniAlertEntryindex: The ID of the specific alert that was generated
indeniAlertSeverity: The alert’s severity

indeniAlertHeadLine: The alert’s headline

indeniAlertDescription: The alert’s description

indeniDeviceName: The name of the device the alert pertains to
indeniDevicelp: The IP of the device

indeniAlertCategory: The category the alert belongs to

-
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indeniAlertBaseldentifier: The type of alert

indeniAlertStatus: The alert status
UNRESOLVED: Normally the status when an alert is first generated
RESOLVED: Normally issued as part of trap type 2 below

indeniAlertStatusUpdateTrap: This is issued when an alert’s resolved status changes. When
an alert has been remediated, indeni automatically changes the status to Resolved;
however, if indeni later re-verifies and identifies it as unresolved it will remove the
Resolved designation. Whenever the status changes, either from Unresolved to Resolved or
vice versa, this trap will be issued with the ID of the original alert in the
indeniAlertEntryindex field. New values will appear in the indeniAlertSeverity and
indeniAlertStatus fields.

indeni provides the means to add an SMTP server to the list of managed devices to facilitate alert
emailing. Once configured, Critical and Error alerts are sent through this server by default.

To add a new SMTP server:

1. Go to the Settings tab and select the Integration sub-tab.

2. Click the Add Device button and select SMTP Server.

3. Configure the new server.

4. Use the Send Test Email button to test that the configuration is correct.

5. Save the configuration. indeni will add the new SMTP server to the list of Defined Objects.
ow ,; e i — .::, indeni

Add Device,

indeni is also capable of sending alert information to syslog servers using the UDP syslog protocol. In
order to conform to compliance requirements, administrators can also choose to have indeni send a

.
U] indeni
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syslog message whenever a user attempts to access the system via the web dashboard, including
whether or not such access was granted.

To add a syslog server:
1. Go to the Settings tab and select the Integration sub-tab.

2. Click the Add Device button under Defined Objects on the left side of the screen.
3. Select Syslog Server.
4. Configure the new syslog server.

Operate  Help Y indeni
‘.
)| i M. R Settings ”

Monitored Devices ~ Groups | Integration | Users  Licenses  indeni Backup  indeni Insight  Audit Log

5. Send a test message to determine if the configuration is working.

6. Save the configuration. indeni will add the new syslog server to the list of Defined Objects.

Use this sub-tab to add, delete, and edit users, passwords, email settings, permissions for setting up
and remediating individual devices, and permissions for group objects, as described in Chapter 4:
Getting Started.

indeni's license expiration date and limitations depend on what was purchased. To determine the
status of your current indeni licenses or to upload a new license, Select the Settings tab and then the
Licenses sub-tab.

Licenses are obtained from an indeni reseller as a file with a “.lic” extension. Users must download the
.lic file to their own hard drive and then upload to indeni. The file can then be removed from the local
hard drive.

-
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Operate  Help.

-~
Ue) indent

Compliance Management Tools Reporting

icenses || indeni Backup  indeni Insight  Audit Log
[t

status: The license s valid and covers the current number of devices the system s set to monitor.

securiy devices: 1000

13
et 10 be monitored but cannot be identied: 4

ASEM0b2046SE00988ECTEA2Te

Upload License File: | Browse || Upload New License | | Download License Defails

This screen displays the current status of the indeni license as well as the exact terms of the license,
such as the number of devices allowed, the expiration date, etc.

The system will notify users via an alert in the Operations Management tab when one of the following
conditions is observed:

e If 90 days remain before the license expires.
o If the license has already expired.
o If the user is approaching the limit of allowed analyzed devices.

indeni Backup

indeni will automatically collect backups for indeni’s configurations and settings. These may be used in
future to restore the configuration, settings, device info, alerts and all other content from indeni. The

backups will be stored in a separate file with a timestamp in the backup storage path shown on the
next page.

A default backup schedule has also been setup by indeni.

Y indeni
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Operste  Help Y indeni
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indeni Backup Schedules. [©) Edit indeni Backup Schedule [©]
Add
-
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[N Separate fle ilh  ime stamp i the backup storage path sted belv. A default backup schedule has been setup by ideni 35 Gefaul
Backup Settings
Schedule Name: Default indeni backup schedu

Backup Storage Path: | Fvar/indeniibackups

I Include confidential data, such as SSH passwords

Schedule and Receivers

Percdicity: [Daby v Time ot Day: [00] %[00]%

test (test@my dor

Backup Details-
Backup Readme Content: @
To T p ies 1 afoier on the indeni Gevie and fogin ising SSH Then exco he oloving sommands. ]
e
4
e () (S

To schedule backups for indeni in addition to the default backup:

1.

From the Settings tab, select the indeni Backup sub-tab. Note that the default indeni backup
shows up predefined (out of the box).

Click the Add button. New indeni backup will appear in the indeni Backup Schedules list on
the left.

Use the backup settings under Edit indeni Backup Schedule on the right to provide a Schedule
Name.

In the Backup Storage Path field, provide the path where these backup files will be stored.
Check the box if desired to Include confidential data, such as SSH passwords

In the Schedules and Receivers portion of the screen, set the time of day you want the
backups to run and how often. By default, the backups will be saved daily.

Choose the users who will receive notification of backups and their success or failure.

Under the heading Backup Details, you can include instructions on how to utilize a backup that
has been created by this backup schedule. These instructions will be saved as a README file in
the resulting backup archive.

Backup Details:

Backup Readme Content: {9

The default backup of indeni containg the data required to restore indeni's database. To restore the database, copy the
backup files to a folder on the indeni device and login using SSH. Then execute the following commands:

# service indenidit stop

4 rm -rf /usr/glassfish/domains/indeni/config/indeni®

4 cp <directory where backup was_copied To>/* /usr/glassfish/domains/indeni/cenfig

Additional Files or Directories to Include: P

In the field for Additional Files or Directories to Include, you can add directories and files to
include in the backup file. Each path should be on a separate line and its format should be
compliant with the operating system installed on the devices you've chosen to back up.

10. Save your changes.

.
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indeni Insight

indeni Insight is designed to help ClOs and network architects gain more control and visibility over
their networks. It works by supplying valuable insights and hard-to-access data about your network and
other organizations’ networks from around the globe - enabling you to make smarter decisions.

For more information on what indeni Insight includes and how it works, visit our website.

Operate  Help "-'\ -indent
S — S
Operations i Tools Reporting Settings .

Monitored Devices ~ Groups  Integration  Users  Licenses  indeni Backup | indeni Insight | Audit Log

Turn on indeni Insight

Audit Log

The Audit Log sub-tab shows a list of changes and activities that took place in the indeni application.
Its information does not apply to analyzed devices.

% indeni

° Q. the network knowledge c

.


http://www.indeni.com/indeni-insight

INDENI USer GuipE 77

Operate  Help ‘t“‘,‘ |ndenl
: .

D e User Summary Affected Objects Timestamp

W 4 ss0or2s3 b M

ID
indeni assigns a unique number to each entry as it is added to the log. By default, items in the
Audit Log display in descending order of occurrence.

Type
This column displays the type of action that took place. You can set these by | @l oginsuccesstu
clicking on the filter icon, which brings up the available choices. All of the action | g Crroeien s

types can be selected for viewing in the report: | ¥ mformational
| Clear Apply

User
This column displays the name of the user who performed the action. You can set . uin
this for one or more users by clicking on the filter icon and making your selections. Clear | Apply

Summary
This column displays the actual outcome of the action, such as “User’s permissions updated.”

Affected Objects
This column displays the number of objects that have been affected by the action.

Timestamp
This column allows users to display individual items in the Audit Log by date range. (See Last
Update under Columns and Functionality in Chapter 5 for more detail.)
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Products offered by indeni, like networking itself, are constantly evolving. New capabilities and
functionality, including indeni’s ability to recognize and configure new devices and identify and resolve
additional errors, are being added on a regular basis. When you update your version of indeni by
downloading the current release (available by contacting support at http://www.indeni.com/support),
you will automatically receive the upgraded functions.

indeni is constantly adding to the list of devices the product can recognize and manage. Upon receipt
of notification from indeni that an update is available, download the update from indeni.com to your
workstation.

-_

. Select Operate at the top of the indeni Web Dashboard.

N

Select Update System.

‘Update System

Please select an update package file to use (*.upd)

Browse_ | No file selected.

Upload Cancel |

3. On the Update System screen, use the Browse button to find the downloaded file.

4. Use the Upload button to launch the upgrade. indeni will update the system files and restart
automatically. The process takes several minutes. A progress bar is provided.

5. To log off the system, select Operate, Logout <name>.

The Support section of www.indeni.com is available 24/7. Documentation, including updated editions
of this user manual, is available via .pdf download.

Additional support is also available via:

Toll-free: +1-877-778-8991
Online support: http://www.indeni.com/support
Email: support®@indeni.com

ey
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Cluster Member
A network device which takes part in a cluster using one of the known clustering protocols (VRRP,
ClusterXL, NSRP, JSRP, HSRP, etc.).

Analyzed Device

A device the indeni application connects to and analyzes. indeni may possibly use its data to assist with
the analysis of other devices. Check Point Security Gateway, Cisco Router, Juniper Firewall and F5 LTM
are examples of such devices.

X% inden
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Database Structure
indeni stores its information locally on the hard drive on which it is installed. The database contains
different types of information with two general classifications: highly confidential and confidential.
The highly confidential information is stored within an encrypted file (using two types of encryption
employing industry standards and best practices). The confidential information is sorted in
non-encrypted files.

The database files are not accessible via the web interface and can only be retrieved by logging into
the system via SSH and downloading them using standard protocols (SCP, SFTP, etc.). The SSH service
is the standard sshd application, which has a long track record of being safe so long as the passwords
selected by the user are strong ones. Refer to your organization’s password policies for more
information on choosing a strong password.

Underlying Operating System

The operating system supplied with the system is CentOS 6.x 64-bit, with most packages removed. By
default, the set of services accessible via the network has been reduced to the absolute minimum
required, further hardening the operating system. These services are:

SSH (OpenSSH_4.3p2)
HTTP and HTTPS (Jetty)

Device Access Credentials Storage

The credentials used to access devices, such as the SSH Username and Password, are stored within the
database described above. The username is stored in the confidential store, while the password is
stored in the highly confidential store (and is encrypted). By protecting the database files, an
organization is protecting this information from being compromised.

Password Security of Users Defined in the System

All users defined in the system (allowed to access the system itself via the web interface) are required
to use strong passwords as defined by PCl DSS requirements 8.5.10, 8.5.12, 8.5.13, and 8.5.14.
Passwords are stored as salted hashes within the encrypted database. This protects the original
passwords from being recovered.

Protecting Analyzed Devices

The commands executed on analyzed devices (routers, firewalls, load balancers, management servers,
etc.) are defined by the internal logic of the product and cannot be modified by a user. This is to limit
the commands that can be executed by indeni on analyzed devices to those which have been tested
and approved by indeni.

indeni also monitors the resource usage (CPU, RAM, etc.) on each analyzed device and reduces the
analysis work to an absolute minimum if it notes that the resource usage has crossed certain
thresholds. This is in order to avoid placing an extra load on an unstable device that may result in its
failure. Once the resource usage returns to normal levels, full analysis operations are resumed.

Y indeni
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No Change Policy
indeni has a very strict no change policy, meaning no changes will be made on the devices indeni

analyzes. The only writing actions indeni executes is to write temporary files to /tmp and to initiate an
additional instance of SSHD when needed.

o .
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Below are some basic troubleshooting procedures which may be used to verify and initial setup or any
communication errors between indeni and the analyzed devices:

When accessing the web Ul, please verify that the URL format is https://<indeni_ip>:8181/ (example:
https://10.3.1.87:8181/) and that port 8181 is open and not restricted by any firewall rules.

The following pages address common scenarios of problems users encounter when adding a device to
indeni. Note in the following examples that there is a further explanation of the problem within each
alert shown, which can assist you in finding the solution. In most cases, the content of the alert will
provide the user with all the required details. Please make sure to expand the alert so that the alert’s
content becomes available.

Verify SSH connectivity between indeni and the analyzed device by connecting to indeni over SSH and
initiating an SSH session into the analyzed device using indeni’s designated username and password.

In some cases, as indicated in the alert’s details, management servers require their superior
management server to be analyzed before they can be analyzed (for example, MDS needs to be
analyzed before a CMA can be, in the case of Check Point). If indicated, please make sure to analyze
the superior management servers.

1. Failed to communicate - No response on port 22

a. This is how the alert would appear:

_v 108415 ;@RTEAU_—_VRRP_—_HEml:er‘l Failed to communicate Oct 9, 2013 02:58:36 PM Oct 9, 2013 02:58:36 P
(10.3.3.44) Description:

There was an error when attempting to
communicate with a device:
Device at 10.3.3.44: Mo response on port: 22

Notes and History:
Oct 09 14:58:36 2013 BST: Alert created.
Append note.

b. As a first step to assess where the issue lies, try to SSH from the indeni server to the
analyzed device. If this fails, try to understand why this happens and this will lead to
solving this issue. Make sure that port 22 is opened in your firewall. Please check the
rule base of any firewalls involved in the path between indeni and this device to ensure
this port is allowed.

5 inden
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2. Failed to communicate - SSH Credentials

a. This is how the alert would appear:

Monitored Devices [©) Current Alerts [©)
[ven ] souen (ooomamrcas ) [ tow 3] Resove &)
o D =R D { Device Headiine Last Update. 9|
B [ ¥ 10108 | @ Gain Failed to. 0ct20, 2013 12:19:19 Pl
- a Anobects 103334 Description:
There hen stmping o communicat wih a device
L Authenticaton faied, check SSH crecentals.
Gaia (103334)
[ Rpetisgoeed ° —
0ok 20 12.16:13 2013 UTC: Alrt cested.
T6opg01 (10.3.4.70) ° Append note.
Y orticalslerts  error aierts
K4 o b M
[ status | TP not confgured - Wore info.. 0Ot 20,2013 12:20:54 PM. 4,03 buid ${env.BUILD_NUMBER). 20131007 (7636433)

b. Authentication failed. Please update the SSH credentials as follows.

i.

ii.

Find the device ID in the list on the left panel of the Monitoring/Current Alerts
screen. Click on the orange circle beside the device to change its settings. From
the pop-up, select Device Configuration/Monitoring Parameters.

Device Configuration Maonitoring Parameters...

Filter Current Alerts Actual Configuration

Stop or Suspend Monitoring

The Edit Device window opens. Scroll down the Edit Device screen and update
“SSH Password” or “SSH username” field. Click on Save.

Edit Device

Device Name
Device I
Device Status

Monttoring Method

W Connectivity
&P ssH username

P ssH Password

P ssH Private Key

@b ssH Private Key Passphrase
P Max SSH Session Count

10 - Maximum ¥
[0]3 davs [0] T[] S[w0] 5

P ssH Connestion Timeout

Yy indeni
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indeni can run on a number of virtual environments. This appendix takes you through the Create New
Virtual Machine wizard, providing the steps necessary to set up an indeni server on VMware ESX.

IMPORTANT NOTE: When defining the network interfaces of a VM in a VMware environment, please
choose E1000 as the adapter type and not vmxnet.

1. Open the VMware ESX configuration wizard. Choose the Custom radio button to create the
virtual machine and click Next:

@ Create New Virtual Machine = e

Configuration
Select the configuration for the virtual machine

Configuration
il

Configuration

" Typical

Create a new virtual machine with the most common devices and configuration options.

* Custom

Create a virtual machine with additional devices or specific configuration options.

Help | < Back | Next > I Cancel |
Y
2. Enter a Name for the server and click Next:
(7] Create New Virtual Machine = ..

Name and Location
Specify & name and location for this virtual machine

Configuration Name:
B Name and Location indeni Server|
Spedific Host

Virtual machine (VM) names may contain up to 80 characters and they must be unigue within each
vCenter Server VM folder,

"o
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3. Select a specific host for your virtual machine from the list under Host Name:

@ Create New Virtual Machine = 1=

Specify a Specific Host
On which host within the duster should the virtual machine run?

Configuration Choose a spedific host within the duster,

E] tame and Location On dusters that are configured with YMware HA or Manual mode VMware DRS, each virtual machine must

Specific Host be assigned to a spedific host, even when powered off.

Datastore .
Guest Opzrating System Select a host from the list below:
Create a Disk Host Name I

Ready to Complete

Compatibility:
Validation not applicable this time.

Help < Back | Next > I Cancel |

A
4. Select a Datastore from the list provided and click Next:

@ Create New Virtual Machine = =

Datastore Virtual Machine Version: 7 |
Select a datastore in which to store the virtual machine files
Confiquration Select a datastore in which to store the virtual machine flles:
Name and Location
Datastore Name | Capacity | Provisioned | Free | Type | Thin Provisioning | Acces
Guest Operating System
Create a Disk
Ready to Complete
< >

iy indeni
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5. Specify which Virtual Machine Version to use if the host or cluster supports multiple versions:

@ Create New Virtual Machine ==

Virtual Machine Version

Configuration —Virtual Machine Version
Name and Location
Datastore

Virtual Machine Version
Guest Operating System
CPUs " Virtual Machine Version: 4

=

Thig host or duster supports more than one VMware virtual machine version, Spedfy the virtual
machine version to use,

This version will run on VMware ESX Server version 3.0 and later, and Mware Server 1.0 and

HNetwark later. This version is recommended when sharing storage or virtual machines with ESX Server
SCSI Controller wersions up to 3.5,
Select a Disk

Ready to Complete {* Virtual Machine Version: 7
This version will run on YMware ESX Server version 4.0 and later, and YMware Server 2.0,
Choose this version if you need the latest virtual machine features and do not need to migrate to
ESX 3.

Help | < Back | Next = I Cancel |

4

6. Choose which Guest Operating System to use with the virtual machine. For Version be sure to
select Red Hat Enterprise Linux 6 (64-bit) from the drop-down menu. Click Next:

@ Create New Virtual Machine - O

Guest Operating System Virtual Machine Version: 7
Specify the guest operating system to use with this virtual machine

Configuration

Mame and Location Hiest Uneedting ystem:
Host / Cluster " Microsoft Windows

Datastore T

Wirtual Machine Version Lanic

Guest Operating System T Novell NetiWare

il ' Solaris

Memory

Network " other

SCSI Contraller Version:

Select a Disk

Ready to Complete

Identifying the guest operating system here allows the wizard to provide the appropriate defaults for
the operating system instzllation.

Help < Back | Mext = I Cancel
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7. Select the Number of virtual processors to create for the VM. Use the Help button for
additional information. Click on Next:

(] Create New Virtual Machine = =

CPUs Virtual Machine Version: 7
Select the number of virtual processors in the virtual machine,

Configuration

Name and Location Mumber of virtual processors: 1] ']
Host / Cluster

i tee The number of virtual processors that can be

Virtual Machine Yersion created for a VM depends on the number of

Guest Operating System licensed CPUs on a host and the number of

CPUs processors supported by the guest O3,

Memory

Netwark Click Help for information on the number of

SCSI Controller processors supported for various guest operating

systems.

Select a Disk
Ready to Complete

Help | < Back | Next = I Cancel |

4

8. Memory Size must be 2 GB or greater to ensure there is enough memory to run indeni.

(7] Create New Virtual Machine = L

Memory Wirtual Machine Version: 7
Configure the virtual machine's memory size,

Configuration Memory Configuration

Mame and Location
255 GB =] . s
Host J Cluster Memary Size: 23. GB =

128 GE H

H

Datastore ™ Maximum recommended for this
Wirtual Machine Version 64 GB = guest 05; 255 GB.

Guest Operating System 32 GEH

1B, Minimum recommended for this
& GE H =1 guest 05: 1GB.

-4 Maximum recommended for best performance: 73712 MB.

4GB H
2 0GB
1 GB [+
512 MEH
256 MBH
126 MBH
64 ME

32 ME H
16 ME H
8 ME 1+
4 ME U

Help < Back | Next > I Cancel |

V.

Linux values can vary. Consult your Linux release notes for accurate information,

See also indeni Hardware Requirements in Chapter 1 of this user guide for a description of how
to calculate the needed memory for your indeni implementation
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9. To Create Network Connections, select how many NICs you want to connect from the
drop-down menu. Select the VM Network for NIC 1. From the Adapter drop-down list select the
adapter type E1000. Check the box for Connect at Power On. Click Next:

@ Create New Virtual Machine = =)

Network Wirtual Machine Version: 7
Which network connections will be used by the virtual machine?

Confiquration Create Metwork Connections
IName and Location
Host / Cluster How many NICs do you want to connect? 1 =
Datastore
Virtual Machine Version Connect at
Network Adapter Power On

Guest Operating System

%::m ¥ NIC 1: |¥M Network = I
Network

SCSI Controller

Select a Disk

Ready to Complete

Adapter choice can affect both networking performance and migration compatibility. Consult
the VMware KnowledgeBase for mere information on choosing among the network adapters
supported forvarious guest operatingsystems and hosts.

Help < Back | MNext = I Cancel |

V.

10. Choose VMware Paravirtual as the SCSI controller. Click Next:

@ Create New Virtual Machine = =

SCSI Controller virtual Machine Version: 7
Which SCSI controller type would you like to use?

Confiquration —5esI contraller -
Name and Location

Host / Cluster " BusLogic Parallel (not recommended for this guest 0S)
Datastore
virtual Machine Version
Guest Operating System {7 L5I Logic SAS
Pz % YMware Paravirtual
Memory
Network
SCSI Controller
Select a Disk
Ready to Complete

" LSI Logic Parallel

.
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11. Create a disk by setting Capacity, Disk Provisioning, and Location. Click Next:

(] Create New Virtual Machine =

Create a Disk Virtual Machine Version: 7 |
Spedify the virtual disk size and provisioning policy

Configuration — Capadty
Name and Location

@ Host / Cluster Disk Size: I zngi 6B

Datastore

Virtual Machine Version ~Disk Provisioning

Guest Operating System

CPUs ™ Allocate and commit space on demand (Thin Provisioning)
Memory I™ Support dustering features such as Fault Tolerance
Hetwork

SCSI Controller s

Select a Disk

Create a Disk @ Store with the virtual machine

Advanced Options

(e i 3
Ready to Complete Specify a datastore:

Help | < Back | MNext > I Cancel |

A

12. Advanced Options are available but are not usually required. Click Next:

@ Create New Virtual Machine - O

Advanced Options Virtual Machine Version: 7
These advanced options do not usually need to be changed.

Configuration Specify the advanced options for this virtual disk. These options do not normally need

Mame and Location to be changed.
Host { Cluster
Datastore —Virtual Device Node
Virtual Machine Version (o) ISCSI (0:0) _:J
Guest Operating System
CPUs c |oE@ =l
Memary
etwaork —Mode )
SCSI Controller ™ independent
Select 5 Diskc Independent disks are not affected by snapshots.
Create a Disk ?
Advanced Options £ Persisten
Ready to Complete Changes are immediately and permanently written to the disk.

Changes to this disk are discarded when you power off or revert to the
snapshot,

Help | < Back | Mext = I Cancel |

2

13. Power on the virtual machine using the Power button.

File Edit View Inven

@& |4

mwip &

Yy indeni
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14. Click on CD/DVD Drive 1 -> Connect to ISO image on local disk, shown highlighted on the
screen below. Locate the ISO file downloaded from indeni website.

File Edit View Inventory Administration Plug-ins Help
Eﬂ E} Home [ g Inventory PEﬂ Hosts and Clusters
TR

(5 indeni &) CD/DVDDrivel » | Connect to IS0 image on local disk... |
indeni Server
® i@l Connect to host device... 3
= = Connect to [50 image on a datastore...

15. The indeni setup for VMware ESX is complete. See Chapter 2 in this user guide for the
installation and configuration of indeni.

« the network knowledge ¢
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About indeni

Founded in 2009 by a team of network security experts, indeni is revolutionizing networking with the
world's first future-proof network management tool. Built on a game-changing platform that combines
crowd-sourced knowledge with device-agnostic automated error checking, indeni gives enterprises the
high-resolution visibility to preempt costly downtime and service disruption in their networks - while
freeing up vital IT resource.

indeni is entrusted by Global and Fortune 100 companies, government agencies and SMBs, to keep their
networks running smoothly 24/7/365.

For more information about indeni, visit www.indeni.com or email us at sales@indeni.com.
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This product includes software developed by The Apache Software Foundation (http://www.apache.org/).
Apache Commons Codec

Copyright 2002-2009 The Apache Software Foundation

This product includes software developed by

The Apache Software Foundation (http://www.apache.org/).

src/test/org/apache/commons/codec/language/DoubleMetaphoneTest.java contains
test data from http://aspell.sourceforge.net/test/batch0.tab.

Copyright (C) 2002 Kevin Atkinson (kevina@gnu.org). Verbatim copying

and distribution of this entire article is permitted in any medium,

provided this notice is preserved.

Apache Commons Collections Copyright 2001-2008 The Apache Software Foundation
Apache Commons Configuration Copyright 2001-2008 The Apache Software Foundation
Apache Commons 10 Copyright 2001-2008 The Apache Software Foundation
Apache Commons Lang Copyright 2001-2008 The Apache Software Foundation
Apache Commons Logging Copyright 2003-2007 The Apache Software Foundation
Cglib Copyright 2002-2004 cglib
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License. You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and limitations under the License.
Logback: the reliable, generic, fast and flexible logging framework. Copyright (C) 1999-2009, QOS.ch. All rights reserved.
This program and the accompanying materials are dual-licensed under either the terms of the Eclipse Public License v1.0 as published by the Eclipse Foundation or (per the licensee's choosing) under the terms of the GNU Lesser
General Public License version 2.1 as published by the Free Software Foundation.
SLF4J Copyright (c) 2004-2008 QOS.ch All rights reserved. Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the "Software"), to dealin the
Software without restriction, including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Apache Commons Pool Copyright 1999-2009 The Apache Software Foundation
Ganymed-SSH2 Copyright (c) 2006 - 2010 Christian Plattner. All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions
are met:
a.) Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.
b.) Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

c.) Neither the name of Christian Plattner nor the names of its contributors may be used to endorse or promote products derived from this software without specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
This software includes work that was released under the following license:
Copyright (c) 2005 - 2006 Swiss Federal Institute of Technology (ETH Zurich), Department of Computer Science (http://www.inf.ethz.ch),

Christian Plattner. All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions
are met:

a.) Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.
b.) Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
c.) Neither the name of ETH Zurich nor the names of its contributors may be used to endorse or promote products derived from this software
without specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
The Java implementations of the AES, Blowfish and 3DES ciphers have been taken (and slightly modified) from the cryptography package released by "The Legion Of The Bouncy Castle". Their license states the following:
Copyright (c) 2000 - 2004 The Legion Of The Bouncy Castle (http://www.bouncycastle.org)
Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the "Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED “AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
AspectJ Copyright (c) 2007, Eclipse Foundation, Inc. and its licensors. All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or other materials provided with the distribution.
Neither the name of the Eclipse Foundation, Inc. nor the names of its contributors may be used to endorse or promote products derived from this software without specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
Jaxen Copyright 2003-2006 The Werken Company. All Rights Reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are
met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
* Neither the name of the Jaxen Project nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER
OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
JZlib 0.0.* were released under the GNU LGPL license. Later, we have switched over to a BSD-style license.
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Copyright (c) 2000,2001,2002,2003 ymnk, JCraft,Inc. All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice,  this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the distribution.
3. The names of the authors may not be used to endorse or promote products derived from this software without specific prior written permission.
THIS SOFTWARE IS PROVIDED " "AS IS" AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL JCRAFT, INC. OR ANY CONTRIBUTORS TO THIS SOFTWARE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
Lappy Copyright (c) 2010 Kris A. Dover
Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
Apache log4j Copyright 2007 The Apache Software Foundation
Commons Beanutils Copyright 2007 The Apache Software Foundation
Commons Collections Copyright 2007 The Apache Software Foundation
Commons Digester Copyright 2007 The Apache Software Foundation
Commons Jelly Copyright 2007 The Apache Software Foundation
Commons Launcher Copyright 2007 The Apache Software Foundation
Commons Logging Copyright 2007 The Apache Software Foundation
Commons Modeler Copyright 2007 The Apache Software Foundation
Ant Copyright 2007 The Apache Software Foundation
JavaDB Copyright 2007 The Apache Software Foundation
Fastinfoset Copyright 2007 The Apache Software Foundation
JXTA Copyright 2007 The Apache Software Foundation
Commons Lang Copyright 2007 The Apache Software Foundation
GWT Mosaic Copyright 2010 727
AppFuse Copyright 2003-2010 AppFuse Team Members
Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.  See the License for the specific language governing permissions and limitations under the License.
Google Web Toolkit, GIN, Juice Copyright 2010 Google
Licensed under the Apache License, Version 2.0 (the "License”); you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and limitations under the License.
Spring Copyright 2010 SpringSource
Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and limitations under the License.
Ehcache Copyright 2003-2010 Terracotta, Inc.
Licensed under the Apache License, Version 2.0 (the "License”); you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and
limitations under the License.

Joda Time Copyright 2002-2010 Joda.org
Licensed under the Apache License, Version 2.0 (the "License”); you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and limitations under the License.

== NOTICE file corresponding to the section 4 d of ==
the Apache License, Version 2.0, =
== in this case for the SNMP4J distribution. ==

This product includes software developed by SNMP4J.org (http://www.snmp4j.org/). Please read the different LICENSE files present in the root directory of this distribution.
The names "SNMP4J", "SNMP4J-Agent" and "Apache Software Foundation" must not be used to endorse or promote products derived from this software without prior written permission. For written permission, please contact
info@snmp4j.org (SNMP4J) or apache@apache.org.
XPP3 Indiana University Extreme! Lab Software License Version 1.1.1
Copyright (c) 2002 Extreme! Lab, Indiana University. All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the distribution.
3. The end-user documentation included with the redistribution, if any, must include the following acknowledgment:
"This product includes software developed by the Indiana University Extreme! Lab (http://www.extreme.indiana.edu/)."
Alternately, this acknowledgment may appear in the software itself, if and wherever such third-party acknowledgments normally appear.
4. The names "Indiana Univeristy” and "Indiana Univeristy Extreme! Lab" must not be used to endorse or promote products derived from this
software without prior written permission. For written permission, please contact http://www.extreme.indiana.edu/.
5. Products derived from this software may not use "Indiana Univeristy" name nor may “Indiana Univeristy" appear in their name, without prior
written permission of the Indiana University.
THIS SOFTWARE IS PROVIDED “AS IS" AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS, COPYRIGHT HOLDERS OR ITS CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
XStream (BSD Style License) Copyright (c) 2003-2006, Joe Walnes Copyright (c) 2006-2007, XStream Committers All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.
Neither the name of XStream nor the names of its contributors may be used to endorse or promote products derived from this software without specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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