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1 General information \\Asc

1 General information

In the context of this document ASC represents ASC Technologies AG, its subsidiaries, branch
offices, and distributors. An up-to-date overview of the aforementioned entities can be found at
https://www.asctechnologies.com

ASC assumes no guarantee for the actuality, correctness, integrity or quality of the information
provided in the manuals.

ASC regularly checks the content of the released manuals for consistency with the described
hardware and software. Nevertheless, deviations cannot be excluded. Necessary revisions are
included in subsequent editions.

Some aspects of the ASC technology are described in general terms to protect the ownership
and the confidential information or trade secrets of ASC.

The software programs and the manuals of ASC are protected by copyright law. All rights on the
manuals are reserved including the rights of reproduction and multiplication of any kind, be it
photo mechanical, typographical or on digital data media. This also applies to translations.
Copying the manuals, completely or in parts, is only allowed with written authorization of ASC.

Representative, if not defined otherwise, is the technical status at the time of the delivery of the
software, the devices and the manuals of ASC. Technical changes without specified announce-
ments are reserved. Previous manuals lose their validity.

The general conditions of sales and delivery of ASC in their latest version apply.
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2 Introduction @sc

2 Introduction

The following document contains instructions regarding the configuration of redundant network
cards (also called link aggregation or teaming).
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£

3 Link aggregation

Preconditions:
* Network switch with teaming function, e. g. Cisco Catalyst 2960
» 2identical NICs
— BCM5721 NetXtreme® Gigabit Ethernet Controller for Servers
— Intel PRO/1000 XF/PT server adapter
» Cisco Network Assistant
(Available at: http://www.cisco.com/en/US/products/ps5931/index.html)
Layout:

SWITCH

(Ax MARATHON EVOLUTION
& EORMUMCATIONS AT CorTen

Fig. 1: Structure of NIC link aggregation

The link aggregation function can only be used for active VoIP recording solutions or for the
@ communication network card.

Network cards which are used to operate a passive recording solution via sniffing cannot de-
ploy this performance feature.
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4
4 Link aggregation on Windows
41 Configure NIC Team (Microsoft Windows Server 2012 R2)

The configuration of NIC teams (Ethernet teams) can only be carried out on the local server,
since the remote connection will be lost for lack of a correct network configuration according to

the definition of the team.

In order to configure 2 Ethernet interfaces for one network team, proceed as follows:
1. Connect both Ethernet interfaces with the switch.

2. Open the Server Manager in the taskbar.

= Server Manager == -
Server Manager * Dashboard @1 F Masge oo
% Dashboard WELCOME TO SERVER MANAGER
i Local Server
ii All Servers . .
o _ o Configure this local server
BE File and Storage Services b -
i® s QUICK START -
2 Add roles and features
3 Add other servers to manage
WHAT'S NEW
4 Create a server group
5 Connect this server to cloud services B
Hide
LEARN MORE

ROLES AND SERVER GROUPS

Roles: 2 | Servergroups:1 | Servers total: 1
= File and Storage -
g ) 1 1S 1
L Services ©
@ Manageability @ Manageability
Fyent: Fyent: At

Fig. 2: Server Manager

3. Select the menu item Local Server in the structure view.
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Server Manager * Local Server | P Monage G R
& PROPERTIES
Dashboard . For WIN-IG2G3C37C9D TASKS =
Local Server hal
- Computer name WIN-IG2G3C37CaD Last installed updates
HE All Servers Workgroup WORKGROUP Windows Update
&g File and Storage Services P Last checked for updates
IS
Windows Firewall Private: On ‘Windows Error Reporting
Remote management Enabled Customer Experience Improvement Prog
Remote Desktop Enabled IE Enhanced Security Configuration =
NIC Teaming Disabled Time zone
Ethernet 192.168.169.222, 1Pv6 enabled Product ID
Ethernet 2 192.168.171.145
Operating system version Microsoft Windows Server 2012 R2 Standard ~ Processors | |
Hardware information To be filled by O.E.M. To be filled by O.EM. Installed memory (RAM)
H AP >
<| ] | >
EVENTS
All events | 32 total TASKS =
Filter pel i o '.r_\:'_k' w

Fig. 3: Server Manager > Local Server

4. Click on Disabled for the entry NIC Teaming.
5. From the drop-down list TASKS, select the option New Team.

= SERVERS
ll All Servers | 1 total TASKS v
Name Status Server Type  Operating System Version Teams

WIN-IG2G3C37C9D @ Online Physical Microsoft Windows Server 2012 R2 Standard 0

TEAMS ADAPTERS AND INTERFACES
Al Teams | 0 total TASKS ¥
Team  Status  Teaming Mode Load Balancing  Adapters et Team Interfaces |
Delete
Propertes Speed State | Reason

4 Available to be added to a team (2)
Ethemet 100 Mbps
Ethernet2 100 Mbps

Fig. 4: NIC Teaming

6. To select 2 Ethernet interfaces as a team, activate the respective check boxes and click on
the button OK.
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New team

Team name:

Ethernet Team

Member adapters:

In Team Ada[;ter Speed State Reason

Ethernet 100 Mbps
Ethemet 2 100 Mbps

v Additional properties

ok |[ cancel

Fig. 5: NIC Teaming > New team
7. Click on Additional properties.

8. From the drop-down list Teaming mode, select the option Switch Independent.

Team properties

Team name:

Ethernet Team
Member adapters:
In Team Ada[;ter Speed State Reason
Ethenet 100 Mbps () Active
Ethernet 2 100 Mbps () Active
» Additional properties
Teaming mode: | Switch Ind |'|
Load balancing mode: | Dynamic | = |
Standby adapter: [ None (all adapters Active) [~]

[ ok || cancel || spoy

Fig. 6: NIC Teaming > Team properties

9. From the drop-down list Load balancing mode, select the option Dynamic.

10. From the drop-down list Standby adapter, select the option None (all adapters Active).
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The settings Switch Independent, Dynamic and None (all adapters Active) form a team inde-
pendent from the switch. If one Ethernet connection fails, the recorder remains accessible via
the second connection in the network.

Depending on the network architecture and the application, the settings can be adapted indi-

vidual.

11. Click on the button OK to save the settings and to close the window.
12. The Ethernet Team has been created.

= NIC Teaming - |:|-
= SERVERS
ll All Servers | 1 total TASKS ¥
Name Status Server Type  Operating System Version Teams

WIN-IG2G3C37C9D @ Online

Physical

Microsoft Windows Server 2012 R2 Standard 1

TEAMS
All Teams | 1 total

ADAPTERS AND INTERFACES

TASKS =

Team Status  Teaming Mode Load Balancing  Adapters

Ethernet Team (T) OK Switch Independent Dynamic 2

TASKS =

MNetwork Adapters [EECTUERIEEle

MName

4 Ethernet Team (1)

Primary VLAN  State

Ethemet Team Yes Default (f) Connected Ethemet Team

Team

Fig. 7: Created NIC Teaming - Ethernet Team

Configure IP address of the Ethernet Team

1. In the window Server Manager, select the menu item Local Server.

[

@ s

Server Manager * Local Server

Server Manager

@ F

Manage Tools

_ 58 PROPERTIES
128 Dashboard .

For WIN-IG2G3C37C9D

B Local Server

Computer name
All Servers
Fi

[ M Workgroup
ii le and Storage Services P
io Iis

Windows Firewall
Remote management
Remote Desktop

NIC Teaming

Ethemet Team

Operating system version

Hardware information

WIN-IG2G3C37CaD
WORKGROUP

Private: On

Enabled

Enabled

Enabled

192.168.169.222, IPv6 enabled

Microsoft Windows Server 2012 R2 Standard
To be filled by O.E.M. To be filled by O.EM.

<l

Last installed updates
Windows Update

Last checked for updates

Windows Error Reporting
Customer Experience Improvement Progran
E Enhanced Security Configuration
Time zone

Product ID

Processors
nstalled memory (RAM)

Total disk space

EVENTS
All events | 62 total

Filter

=
(z=) -

g

o
@
‘

(v

Fig. 8: Server Manager > Local Server
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2. To configure the IP address of the Ethernet team, click on the displayed |IP address next to
Ethernet Team (e. g. 192.168.169.222,IPv6 enabled).

3. Click on the respective Ethernet Team.

Open the context menu with a right-click.

T |n_.@ <« Metwork and Internet » MNetwork Connections

W G| | Search Metwork Connections @ |

Jitems 1 item selected

Organize *  Disable this network device  Diagnose this connection

- II Ethernet - II Ethernet 2
Enabled Enabled

‘@7 Intel(R) 82579LM Gigabit Network...  @E7 Intel(R) 82574L Gigabit Network C...

Rename this connection  »

B - e

! Ethernet Team |
MNetwy
Micrg| @ Disable

L]

Status

Diagnose

Bridge Connections
Create Shortcut
Delete

Rename

Properties

= =

Fig. 9: Network Connections

5. Select the menu item Properties.

6. Click on Internet Protocol Version 4 (TCP/IPv4).

™

Metworking

Connect using:

| Q Microsoft Network Adapter Muttiplexor Driver

This connection uses the following items:

[ /=) Microsoft MAC Bridge ~
4810305 Packet Scheduler

[J = Microsoft Netwark Adapter Multiplexor Protocol

& Link-Layer Topology Discovery Mapper 1/0 Driver

& Link-Layer Topology Discovery Responder =
<& Intemet Protocol Version & (TCP/IPvE)

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

Intemet Protocol Version 4 (TCP/IPv4) w
< m >

[ mstal. || Unnstal | [ Propeties |
Description

[ ok ][ Ccancel

Fig. 10: Ethernet Team Properties

7. Click on the button Properties.

8. Select the option Use the following IP address.

Configuration of redundant network cards - neo 6.x Rev. 1
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Internet Protocol Version 4 (TCP/IPv4) Properties -

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 . 168 . 169 . 222
Subnet mask: 255.255.243 . 0
Default gateway: 192 . 168 . 168 . 11

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: 192 . 168 . 168 . 11

Alternate DNS server:

|

[[validate settings upon exit

| oK | | Cancel

Fig. 11: Internet Protocol Version 4 (TCP IPv4) Properties

9. Enter the respective IP address in the entry field /P address.

10. Enter the respective IP address in the entry field Subnet mask.

11. Enter the respective IP address in the entry field Default gateway.

12. Select the option Use the following DNS server addresses.

13. Enter the respective IP address in the entry field Preferred DNS server.

14. Click on the button OK to save the settings and to close the window.

15. Click on the button OK to save the settings and to close the window.

Broadcom NICs (Microsoft Windows Server 2008 R2)
Download the appropriate Ethernet NIC NetXtreme server driver from the homepage mentioned

in the following and install it.

http://www.broadcom.com/support/ethernet_nic/netxtreme_server.php

Open the Device Manager via Start > Settings > Control Panel > System. Select the tab Hard-
ware and click on the button Device Manager.

Right-click on the network card you would like to install and select Driver update.

Select Yes, this time only and click on the button Next.

Configuration of redundant network cards - neo 6.x Rev. 1
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Hardware Update Wizard

Welcome to the Hardware Update
@ Wizard

Windows will search for curent and updated software by
loaking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permizsion)

Online privacy nfommation

Can'Windows connect to Windows Update to seaich for
softwars?

7 ‘ez, now ard eveny lime | connect a device
Mo, not this lime

Chek Next to continue.

Mext > Cancel
| | |

Fig. 12: Driver installation via Device Manager

Select the item Install from a list or specific location (Advanced) and click on the button Next.

Hardware Update Wizard

AN
\ This wizard helps you install software for

Broadcom Net<teme Gigabit Ethemet 82

'J If your hardware came with an installation CD
=" or floppy disk. insert it now.

what do pou want the wizard to do?

" Install the software automatically (Recommended)

location (Advanced]

Click Nest to continue.

< Back I Nest » I Cancel l

Fig. 13: Selection of the source

Only select Include this location in the search, subsequently select the file path of the down-
loaded driver by clicking on the button Browse and then on the button Next.

Configuration of redundant network cards - neo 6.x Rev. 1 13739
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Hardware Update Wizard

Please choose your seaich and installalion oplions.

' Search for the best diver in these locations.

Idze the check boxes below to bmit or expand the detaul search, which includes local
paths and removable media. The best diivar faund will be installed

I Search removable media (floppy, CO-A0M...)
W Include this location in the search:

|C:\Documents and Settings'Administrator\Desktoph, = |

" Don't search, | will choose the driver to install

Choose this option to select the device diver from a st Windows does not guarantee that
the driver you choose will be the bast match for your hardware.

< Back ' Newt > | Cancel |

Fig. 14: Select the driver

Repeat the steps of point 1 for the second network card to enable teaming.

Download the program Broadcom Advanced Control Suite (BACS) from the homepage men-
tioned in the following and install it.

http://www.broadcom.com/support/ethernet_nic/netxtreme_server.php

Execute Setup.exe and confirm it by clicking on the button Next.

i‘é’n Broadcom Management Programs I

Welcome to the InstallShield Wizard for
Broadcom Management Programs

The InstallShieldiR) Yizard will install Broadcom Management
Programs on your computer. To continue, click Mext.

WARMING: This program is protected by copyright law and
international treaties,

= Back Cancel |

Fig. 15: Installation of BASC

In order to accept the license agreement, select | accept the terms in the license agreement and
click on the button Next.
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i?\% Broadcom Management Programs

License Agreement

Please read the Following license agreement carefully.

LICEN3E AGREEMEMT

Thizs is a legal agreement hetween vou ("Licensee™)
and Broadcoom Corporation. ("BROADCOHM™). BY OPENING THE
SOFTWARE PACKAGE, CLICKING CN THE "ACCEPT" BUTTCHN OF ANY
ELECTRONIC VERSION OF THIS END USER LICENSE AGREEMENT
{"AGREEMENT"™) OR ACCESSING OR INSTALLING THE SOFTWARE,

TOU ACKNOWLEDGE THAT ¥OU HAWE READ THE LICENSE
AGEEEMENT, UNDERSTAND IT AMD AGREE TO BE BOUND BY ITS
TEEMS AND CONDITIONS. If ywou do hot agree to the terws ‘:J

(12 VR R )

Al Bomeam e an g PRPTEPSPIRPER, R [ (PR SRS, P

% I accept the terms in the license agreement:

" 1dn not accept the terms in the license agreement

< Back I Mext = I Cancel

Iriskal|Shield

Fig. 16: Accept the license agreement

Apply the defaults and click on the button Next.

i%‘ Broadcom Management Programs - [ %]

Custom Setup

Select the program Features wou want installed.

Click. om an icon in the lisk below ta change how a Feature is installed.

e = = - Feature Description
B _glélTI"B[ga'dc%r;::ra;angtr;ent ApBlicaons This Feature will install the Broadcom
T —-J: Advanced Server Program. This MDIS
b intermediate driver softbware allows
. for load balancing and Failower, and
- % +| CIM Provider YLAN capabilities.

This Feature reguires 6302KE on vour
hard drive,

IriskallShield

Help | < Back I Mext = I Cancel

Fig. 17: Select program content

Start the installation by clicking on the button Install.

Configuration of redundant network cards - neo 6.x Rev. 1
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ii@!-" Broadcom Management Programs E

Ready to Install the Program

The wizard is ready to beqgin installation.

Click Install ko begin the installation.

IF wou wank to review or change any of vour installation settings, click Back, Click Cancel to
exit the wizard,

InstallShield

< Back Cancel

Fig. 18: Confirm installation

£

BASC has now been installed successfully. Click on the button OK.

i‘é‘l Broadcom Management Programs !E[ B

Installing Broadcom Management Programs

The program features wou selected are being installed.

Please wait while the InstallShisld Wizard installs Broadcom Management
Pragrarns. This may take several minutes.

Skatus:

B Broadcom Management Program

Files Installed Successfully, The Control Suite can now be started from the Control Panel,

Tnistall5hield
= Back | Mext = |

Fig. 19: Finish the installation

Start the Broadcom Advanced Control Suite (BACS).

Upon clicking on the button TeamManagement, the directory tree with a list of teams and NICs

opens.

To create a new team, right-click on Teams and on Create a Team in the directory tree.

Configuration of redundant network cards - neo 6.x Rev. 1
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m Broadcom Advanced Control Suite 3

Eile  Wiew Tools Teams Help
J,) Information ]’i\, Diagnostics I/[} Configurations l e |15
leamblagaoament B vital Signs =l |l g
Teams MAC Address 00-10-158-30-25-47 é’
Eﬁ_ Unassigned Adapters Permanent MAC Address 00-10-15-30-25-47 %
m’ [0007] HE MC373T PCIe MultiFunction Gig Server Adapte P Adcisss NfA =
L Link Skatus Donin
m [000&] HP NC37350 Mulkifunction Gigabit Server Adapter Duples N4
2 I Y dtna Team Spead (in Mbps) M
m‘ [0013] Eroadcom Mekxtr Offload Capabilities L300, T
E, [fanage Teams Lty 100
Create a YLAN El Driver Information
Criver Skatus Loaded
Driver Mame b57xp32.5ys
Drriver Mersion 11.7.20
Driver Date 1z2/10fz008
El Resources
Bus Type PCI-E (1)
Slak Mo & -
Bus Murnbier 15
Dievice Number ]
Function Mumber ]
Interrupt Request 15
Memory Address 0xFDEFOO00 LI
el v
4| | _,I ¥ital Signs
----- The Vital Signs section of the Information tab has useful information about the
network adapters that are installed in vour swstem, such as the link status of the
adapter and general network connectivity,

Fig. 20: Create a new team

Click on the button Next.

w Broadcom Advanced Control Suite 3

File Wiew Tools Teams Help
Explarer Yiew n Jr-'lnformation }A\, Diagnostics l/[} Configurations ] ¥
Team Managerment Bl vital Signs o
ﬂﬂﬁ Teams MAr Addeecs

nn-1n-1 R-?n-‘?F'-‘}?

[3 Unassigred Adapter: % Broadcom Teaming Wizard EHE
Eﬁ- [0007] HP N3 n

f [0005] HP NC33 BROADCOM.
LE_ ] —t N
[ 2 a1

ﬁj’ [0013] Broade

-47

wal, peaquesy (S

Welcome to the Broadcom Teaming Wizard

a 3 : z . .
The Broadcom Teaming 'wizard will guide vou through the process of creating and
modifying teams and/or V0LAMs. To continue, click Mext. To work without the wizard,
click Expert Mode.

E=pert Mode |

Mote: Current work. in the Teaming ‘wizard will be lost when Expert Mode iz clicked.

To always start in Expert Mode, check the "Default to Expert Mode on next
start” checkbow,

S

[ Default to Expert Mode an nest start

To continue, click Mext.

4] Preview

| ext > I

Formation about the
s the link status of the

LCancel < Back

m Device Managemi

Fig. 21: Configure a team
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Enter a name for the team and click on the button Next.

W Broadcom Advanced Control Suite 3

File  Miew Tools Teams Help
Excplarer View a d,) Information ]/‘\ Diagnostics }/E' Configurations ] ¥
Tearn Management B vital Signs =]
Teams MAr fddrecs NN-10-158-3N-75-47
m‘ IR P e 5 Broadcom Teaming Wizard
: w [0007] HP NC3: Creating/Modifying a Team: Team Mame n
¥ [D003] HP NC3; You must assign your team a unique name. BROADCOM.
= e
Enter the name for the team:
Team 1
_jr'; A team name has a masimum length of 39 characters. The name can use any o
symbalic character except BA%A5 2"
-
Click here for more information about confiquring teaming. ;
< Mt Preview .
ﬁ Formation about the
. - s the link stakus of the
m Device Managenu Lancel < Back | Mext > I

| wa praguny

Fig. 22: Name a team
Select 802.3ad Link Aggregation using Link Aggregation Control Protocol (LACP) and click on
the button Next.

Configuration of redundant network cards - neo 6.x Rev. 1
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w Broadcom Advanced Control Suite 3

File  Miew  Tools Teams Help
Explarer iew R 'iJ Information m Diagnastics }/E' Canfigurations ] bl [
Team Management B ¥ital Signs ] £
" Teams M« Addrece N-11-18-7N-25-47 ﬁg’
b Unassigned Adapter: ¥ Broadcom Teaming Wizard 1.4? i
=2 Rl _ -
m [0007] HP M3 Creating/Modifying a Team: Team Type n =
F [000&] HP NC3: Select the type of team you want to create. BROADCOM.
E'S_ —_—— o~
[oa1 0
m [0013] Broadeo
= Team ypes:
" Smart Load Balancing(TH) and Failover [SLE]

& {805 350 Uink Egorenation using Link Sooreqation Contol Brotocal [LEEP]

" FEC/GEC Generic Trunking

TCP Offload Engine [TOE] support iz supported only on an SLB team type. |f a team type
other than SLE iz selected, no TCP connections will be offloaded.

Click here for information to help you decide which type of beam to create.

4 —
i Formation about the

s the link status of the

m Device Managem Cancel < Back | Mest » I

Fig. 23: Select the team mode

Consecutively mark the Broadcom NICs and add them to the team by clicking on the button
Add. Confirm your selection by clicking on the button Next.

Configuration of redundant network cards - neo 6.x Rev. 1 19/39
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Eile:

Toals

Wiew Teams

Explorer Wiew

w Broadcom Advanced Control Suite 3

| Team Management

m Teams

Unassigned Adapter:
¢ [0007] HP MC3:
Ez [0008] HP NC3:
[D ]

Help
i J,J Information l/‘i, Diagniostics }/I} Configurations ]
B ¥ital 5igns
M- Addrecs -1 1-18-30-2
Broadcom Teaming Wizard 1

Creating/Modifying a Team: Assigning Team Members n
Specify which adapters to include in the team. BROADCOM.
Include adapters that you wish to set for the standby role. —— A

47
-47

ey, raueny (S

_iﬂ_ [0013] Broadca

E‘ﬁ\ Device Managemi

Available Adapters [T0E [Lso [ea | Team =]
[O008] HP MNC37 31 Mullifunction Bigabit Se... Yes s s es
e Gigabit Ether. . [ No [ Yes [‘fes |
| »
Add | 1 Bemoye | t
Team Members [70e iso [co | Team. |
[001 2] Broadcom Met<treme Gigabit Ether.. Mo ‘es Yes es
| | i
Team Offioad Capabiliies BB
Team Mtu 1500
4] Click here for more information about configuring teaming B |
Lancel < Back | Mest » I

Formation about the
s the link status of the

Fig. 24: Selection of the NICs

In the next window, select Skip manage VLAN and click on the button Next.

Configuration of redundant network cards - neo 6.x Rev. 1
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w Broadcom Advanced Control Suite 3

File  Wiew Tools Teams Help

Explorer View i J,JInformal:ion }/"\ Diagniostics ]/f} Configurations ] ¥ Q
Team P\Enagement ‘ E vital Signs A )
_— m Teams 1A~ addrecs MN-10-18-3M-27-47 %
. = m = 3
Em e e () Broadcom Teaming Wizard 1-4? =
=
] ¥ - P - =
m [0007] HR MC3: Creating/Modifying a YLAN: Configure YLAN Support n
Specify whether you want to create or delete a YLAN. BROADCOM.
N~

Eﬁ [0008] HP MC3:
[ [T o
fﬂ [0013] Eroadca

I anage WLAM

© AddLAN

£ EditWiLan
& Skip manage YLAN

4 Preview . |
E Formation about the

, s the link status of the
m\ Device Manageni Cancel

-| |? Team Management

-

Fig. 25: Configure VLAN

Select Commit changes to system and Exit the wizard and click on the button Finish.
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m Broadcom Advanced Control Suite 3

Eile  Wiew  Tools

Explorer Wigw

Teams  Help

Team Management

Teams
E|_ m Una_ssugned Adapter:
m [0007] HP NC33
E:B [0008] HP MC3?

Jlo01z dea

Broadcom Teaming Wizard

J,)Information ]Aﬁ, Diagnostics I/[} Configurations l

E ¥ital Signs
MAC Addrece

Congratulations! The Teaming ‘Wizard has finished collecting

An-1N-18-3n-=

i

HE m_ [0013] Broadco

4]

information. BROADCOM.
How would you like to proceed? e
Commit changes
¥ Commit changes to zwstem and Exit the wizard
" Save changes and continue to manage more teams
i Appliing the changes will temporarnily interrupt the network. connection.
< The processz may take several minutes and the connection will resume

afterwards.

Preview

E‘@\ Device Managen

Cancel

= e

=l |5

21

47 ol
o |

47 =
T |

=

¥

Formation about the
s the link status of the

Fig. 26: Finish the configuration

Reboot the computer to apply the settings.

Intel NICs (Microsoft Windows Server 2008 R2)
Download the appropriate Intel® PRO/1000 XF server adapter driver from the homepage men-
tioned in the following and install it.
http://downloadcenter.intel.com/Product_Filter.aspx?ProductlD=840&amp;lang=eng

After starting the driver installation, click on the button Next.

iif Intel(R) Network Connections - InstallShield Wizard

Welcome to the InstallShield Wizard for
Intel{R) Network Connections

Installs drivers, Intel{R) PROSe: For Windows™ Device

Manager, and &dvanced Metworking Services,

WARMING: This program is protected by copyright law and
international kreaties,

Installshield

= Batk

Cancel

Fig. 27: Start screen of the installation of the driver
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In order to accept the license agreement, select | accept the terms in the license agreement and

click on the button Next.

{i§ Intel(R) Network Connections - Installshield Wizard

License Agreement o

INTEL SOFTWARE LICENSE AGREEMENT (Final, License)

IMPORTANT - READ BEFORE COPYING. INSTALLING OR USING.

Do not use or load this software and any associated materials (collectively, the
“Software”) until you have carefully read the following terms and conditions. By
loading or using the Software, you agree to the terms of this Agreement. if you
o not wish to so agree, do not install or use the Software.

Plzase read the Following license agreement carefully, ( Inte'
-

LICENSES: Please MNote: ﬂ

&' T arcept the kerms in the license agreement: Prink |

" I do not accept the ketms in the license agreement

Inistallshield

< Back I et = I Cancel

Fig. 28: Accept the license agreement

Apply the preselection of the program modules by clicking on the button Next.

Intel{R) Network Connections

Setup Options

Select the program features you want installed. ‘ Inte'
Install:
Drivers

Intel{R) PROSe: For Windows* Device Manager
R 7 . ariced Flebwork Service
‘- O intelf) Metwark Connectians SHMP Agent

|

i~ Feature Description
advanced Metwork Services software for teaming and ¥LANS

< Back I Mext = I Cancel

Fig. 29: Select the program modules

Start the installation by clicking on the button /nstall.
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iﬂ? Intel{R) Metwork Connections - Installshield Wizard

Ready to Install the Program

The wizard is ready bo begin installation.

Click Install to begin the installation.

If wou want to review or change any of your installation settings, click Back, Click Cancel ta
exit the wizard.

Inistall5tield

% Back

Canicel

Fig. 30: Start the installation

Once the installation has been concluded, click on the button Finish and restart your computer.

ﬁ_% Intel(R} Metwork Connections - InstallShield Wizard

InstallShield Wizard Completed

To access new Features, open Device Manager, and view the
properties of the netwark adapters.

Imstallshisld

g Ear_k R sl

Fig. 31: Finalize the installation

Open the system settings via Start >Settings > Control Panel > System.

Select the tab Hardware and click on the button Device Manager.

Expand the directory tree of the Device Manager in the area Network adapters by clicking on +.

Right-click on the Intel PRO/1000 server adapter NIC and select the item Properties.
In the new window, select the tab Teaming and click on the button New Team.
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File  Action Wiew Help

= W FS 20 A =cma
- % STR1Z3-W2K35-R2 -]
i Computer

e Disk drives

§ Display adapters
L DYD{CD-ROM drives Intel{R) PRO/1000 PT Server Adapter Properties
=) Floppy disk controllers

{8 Human Interface Devices General I Link Speed | Advanced I Pawer Managemant
=) IDE ATAJATAPT cantrollers Teaming | YLAMs I Boot Options I Driveer | Details I Rezources
= Keyboards

a Mice and other pointing devices

- Maritors (intel' &dspter Teaming
-7 Multifunction adapters

Mebwork adapters
B8 HP MC37 30 Multifunction Gigabit Server Adapter — v iTeam this adapter with ather adapters

B8 HP MC373T PCIe Multifunction Gig Server Adapter Hew T

B Intel(R) PROJLO00 PT Server Adapter T &l
BB Intel(R) PROJLO0D PT Server Adapher #2 : = ;

]ry Parts (COM & LPT) IN-:- teams avalable J Broperties... |

b
[+ Pracessors

[]--@é 551 and RAID controllers
E

I

{8, Sound, video and game cantrollers
% System devices

Team with other adapters

Allowes you to specify whether a netwark connection will ;I
participate in ateam. For an overview of teaming, click here.

If not checked this adapter is not part of a team.

T T e

Ciriver Signing

r— Hardware Profiles

Hardware profiles prowic LI
different hardware confi

ok | Cancel |

oK | Cancel | 2pply

Fig. 32: Create a new teaming connection

Enter a name for the teaming connection and confirm it by clicking on the button Next.
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Fig. 33: Create a new teaming connection

Now select your NICs and click on the button Next.

& Manager

File  Action Wiew

Help

= M E D m

x=xa

STR133-W2K35-R2

i Compuker

g Disk drives

§ Display adapters
DYDJCD-ROM drives

=) Floppy disk controllers
{8 Human Interface Devices
=) IDE ATAJATAPL contrallers

Keyboards
Mice and ather pointing devices
§ Monitars
~» Multifunction adapters
Metwork adapters
B8 HP NC373i Mulkifunction Gigabit Server Adapter
8 HP NC373T PCle Mulkifunction Gig Server Adapter
BE& Intel(R) PROJ1000 PT Server Adapter
BE§ IntellR) PRO1000 PT Server Adapter #2
& Ports (COM & LFT)
m Processars
@% SCSI and RAID controllers
B, Sound, video and game contrallers
j System devices

]

Diriver Signing

i~ Hardware Profiles—————

00 PT Server Adapter Proper!

Link Speed I Advanced I Power Management |
Teaming | YLANs | BootOptions | Diiver | Detalls | Resouces |

General I

e

{ New Team

Select the adapters to include in this teal

IntellR] PROA1000 PT Server Adapter #2

Thiz list zhowes the adapters that are available for SAdvanced
Metworking Services (ANS) teaming. Adapters that do not
support ANS teaming, are already members of another team,
or are otherwise unable to join & team, are not listed.

Check the adapters you wizh to include in the team.

Some non-Intel adapters are supported in ANS teams. For

&

Hardware profiles provic
different hardware confi

< Back I Mest > I

Cancel |

Lancel

QK

Cancel Lpply

Fig. 34: Select the NICs

Select IEEE 802.3ad Dynamic Link Aggregation and click on the button Next.
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Diriver Signing
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Hardware profiles provic
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Link Speed I Advanced I Power Management |
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General I
Teaming

Select ateam type:

Adapter Fault Tolerance
Adaptive Load Balancing

Switch Fault Tolerance

IEEE 802.3ad Dynamic Link Aggregation

|EEE 802 .35d Dyynamic Link Agogregstion is an IEEE standard
for increaszing throughput between switches or a server and
switch. This is accomplizhed by dynamically bundling or
channeling several ports together and showing them as a
=ingle link Lising Link Aggregation Control Protocol (LACP).
This increases the total bandwidth for the link and provides
fault-tolerance in the event of switch port, cable, or adapters
failure.

= |

L)

< Back Hext > Cancel |

Lancel

Cancel Apply

Fig. 35: Select a team

Once the configuration has been concluded, click on the button Finish and restart your com-

puter.

&, pevice Manager

Fil=  Action Miew Help

= W\ ES 2|
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; Computer

“ge Disk drives

§ Display adapters

b DVDJCD-ROM drives

{25 Floppy disk controllers

{5 Human Intetface Devices
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i3 Keyboards

3 Mice and other pointing devices
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\> Multifunction adapters

B8 nebwork adapters

B HP MC373i Multifunction Gigahit Server Adapter
B8 HP NC373T PCIe Multifunction Gig Server Adapter
E8 IntellR) PROJ1000 PT Server Adapter

E8 IntellR) PROJ1000 PT Server Adapter #2

Parts (COM & LPT)

% Processors

@% SCSI and RAID controllers

@, sound, video and game controllers

System devices

[Ciriver Signing

i~ Hardware Profiles

Hardware profiles provic

Intel{R) PRO/1000 PT Server Adapter Properties

General_1 Link Speed I Advanced I Power M anagement I
Teaming | YLAMs I BootDptionsI Driver | Detailsl Hesourcesl

frowtcamvicars ——————

The wizard has the settings needed to create the team.

“f'ou can view and modify the settings for these adapters from the team
properties dialog.

different hardware confi < Back Cancel
Uk I Lancel I
|
0K Cancel Apply
Fig. 36: Finalize the configuration
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To apply the modifications (link aggregation), you have to restart your computer.
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5 Configuration switches Cisco Catalyst 2960

Access to Cisco Catalyst 2960 via Cisco Network Assistant.

After successfully logging in, you have to configure the ports. You can find the required settings
under Configure > Ports > Etherchannels.

Click on the button Create.

| LAk AR

Fig. 37: Configure the ports

Select the used local ports by activating the check box in the column /n Group.
Click on the column Mode of the selected used local ports and select LAPC.
Click on the button OK.

Fig. 38: Configure the ports

Configure FAST-PORT
Click on Ports > Port Settings in the structure view.

In the dialog window Port Settings, select the used local ports and click on the button Modify.
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Fig. 39: Select the ports for the modification of the settings

Adjust the setting Port Fast: to enable and close the dialog window by clicking on the button OK.

Fig. 40: Modify the setting Port Fast enable
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QoS (Quality of Service)

QoS (Quality of Service) monitors network bandwidth and serves to prioritize data packets for
safe transmission.

Configure QoS
1. Press the Windows key.

2. Open the window Network and Sharing Center (network connection) via Control Panel >
Network and Internet > Network and Sharing Center.

3. Click on the connection.

S Network and Sharing Center - O *
&« ~ /4 Ef » Control Panel » Network and Internet » Network and Sharing Center v O Search Control Panel P
View your basic network information and set up connections

Control Panel Home
View your active networks
Change adapter settings
Change advanced sharing Network Access type: Mo Internet access
settings Private network Connections: [ Ethernet
Change your networking settings
ﬁ. Set up a new connection or network
= st up a broadband, dial-up, or VPN connection; or set up a router or access point.
Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.
See also
Internet Options
Windows Firewall

Fig. 41: Network and Sharing Center

4. Click on the button Properties.
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[ Ethernet Status *
General
Connection
IPv4 Connectivity: Mo Internet access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 02:23:47
Speed: 1.0 Gbps
Details...
Activity
Sent L‘”Q Received
ae
Bytes: 131.853.993 141.098.734
B properties B Disable Diagnose
Close

Fig. 42: Ethernet Status

5. Activate the option QoS Packet Scheduler.

U Ethernet Properties *
Metworking

Connect using:

I? Microsoft Hyper-V' Networke Adapter

This connection uses the following items:

a Client for Microsoft Networks
'S File and Prirter Sharing for Microsoft Networks
. Intemet Protocol Version 4 (TCP/IPv4)

O 4. Microsoft Network Adapter Muttiplexor Protocol
. Microsoft LLDP Protocol Driver

. Intemet Protocol Version & (TCP/IPvE) W
£ >
Install... Uninstall Properties
Description
Allows your computer to access resources on a Microsoft
network.

oK Cancel

Fig. 43: Properties of Ethernet

6. Click on the button OK to close the window Properties of Ethernet.
7. Click on the button Close to close the window Ethernet Status.

8. If there are further connections, configure them as described above (click on connection
Properties > activate option QoS Packet Scheduler > OK > Close)

Create policy for QoS
1. Press the Windows key.
2. Enter gpedit.msc.
3. Inthe list of search results above, right-click on gpedit.msc.
= A context menu appears.
4. Click on Run as administrator in the context menu.
= The window Local Group Policy Editor opens.
5. Change to the path Computer Configuration > Windows Settings > Policy-based QoS.
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6. Right-click on Policy-based QoS.
= A context menu appears.

1=/ Local Group Policy Editar - m] X
File Action View Help
«s | 2@ = H

= Local Computer Policy
w & Computer Configuration
] Software Settings
w ] Windows Settings
[ Name Resolution Policy
|z Scripts (Startup/Shutdown)
= Deployed Printers
S Security Settings
al)i Policy-based Qo
] Administrative Temp
~ & User Configuration
] Software Settings

Policy Name Application Name ...  Protocol Source Port  Destination ... SourcelP /.. Destination.. DSCPValue Throttle Rate

There are no items to show in this view.

Create new policy ...
Advanced QoS settings ...

S . View D
] Windows Settings
] Administrative Temp Export List...
Help

Policy-based QoS

Fig. 44: Local Group Policy Editor

7. Click on the context menu Create new policy.
= The window Policy-based QoS opens.

Policy-based QoS *

Create a QoS policy

A QoS policy applies a Differentiated Services Code Point (DSCF) value, throttle rate, or both to
outbound TCP, UDP, or HTTP response traffic.

Policy name:

| RecordingModule

Spedfy DSCP Value:
[ «<E

[ specify Outbound Throttle Rate:

1| |KBps

Learn more about Qo5 Polices

< Back Cancel

Fig. 45: Policy-based QoS

8. Inthe entry field Policy name, enter the name RecordingModule.
9. Inthe entry field Specify DSCP Value enter the value 46.

10. Click on the button Next.

11. Click on the button Next.
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Policy-based QoS *

This QoS policy applies to:
O]

(O Only applications with this executable name:

Example: application.exe or %:ProgramFiles % \application.exe
(O Only HTTP server applications responding to requests for this URL:
Indude subdirectories and files

Example: http:/fmyhost/training/ or https://*ftraining/
Example of non-standard TCP port: http:/fmyhost:8080/training/ or https:/fmyhost: *ftraining//

Learn more about QoS Polices

Fig. 46: Policy-based QoS

12. Click on the button Next.

Policy-based QoS *

Specify the source and destination IP addresses.

A QoS policy can be applied to outbound traffic that is from a source or to a destination IP (IPv4 or
IPv6) address or prefix. For HTTP response traffic, the destination IP address or prefix denotes the
dient(s) that issued the HTTP request.

This QoS policy applies to:
®in

(O Only for the following source IP address or prefix:

This QoS policy applies to:
(®) Any destination IP address
(O Only for the following destination IP address or prefix:

Example for a host address: 1.2.3.4 or 3ffe:ffff::1
Example for an address prefix: 192,168, 1.0/24 or fe80::1234/48

Learn more about QoS Polices

Fig. 47: Policy-based QoS

13. In the drop-down list Select the protocol this QoS policy applies to, select the entry TCP
and UDP.
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Policy-based QoS

Specify the protocol and port numbers.

range, or a destination port number or range.
Select the protocol this QoS policy applies to:
TCPand UDP

Specify the source port number:

@ From any source port

(O) From this source port number or range:

Specify the destination port number:
(®) To any destination port

(O To this destination port number or range:

Learn more about QoS Polices

A QoS policy can be applied to outbound traffic using a spedific protocol, a source port number or

Example for a port: 443
Example for a port range: 137:139

Fig. 48: Policy-based QoS

14. Click on the button Finish.

Check
1. Press the Windows key.

2. Enter regedit.exe and press the [Enter] key.

= The window Registry Editor opens.

3. Change to the path Computer > HKEY _LOCAL_MACHINE > SOFTWARE > Policies > Mi-
crosoft > Windows > QoS > RecordingModule.

= In the main view, the value 46 is displayed for DSCP Value.

- o %
File Ecit View Tavordes Help
o B8 Computer Tyoe Tate
HEEY CLASSES ROOT i
FREY_CURRENT_LSER zz‘zf g o
v | FREYLOCAL_MACHINE = r
+ 1] 3CD0K0000 Lo = |
SVES FEG.52
HARDUIARE Fa6.5z 2
saM REG_ST 4
¥ SECURITY REG S o
~ || SOFTWARE REG.SZ :
| Claszes FE6.SZ ‘
|y el Clients Fa0.5z .
. FE6_52 -1
FEG S 1
IreMerics
Micrasaft
+ | MegitaFluging
- aoec
- Uracle
bod L Pt
|| Polices
P 1w L Microsoft
i Crypregraphy
FeerDist
Systomertiticates
TP
v | Windaas
- Appx
BT
Currentiersion.
NaaCallectian
EvharsedSiorageDecce:
PSes
Netwerk Cannactions
NetwokCarnectiityStatusindicatar
NetaorkMravider
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Fig. 49: Registry Editor
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Glossary

BACS
Broadcom Advanced Control Suite is an integrated service program providing information
about the installed network adapters. BACS enables you to run in-detail tests, diagnoses, and
analyses, to display and change property values, and to view the data traffic statistics of the
separate adapters. (Source: Wikipedia 4th April 2017)

IP
Internet Protocol, basic protocol for Internet communication
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