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1 1
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180 3Erlang 180 /60
36 100
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Cisco Unified CallManager
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TFTP
. BBWC MCS-7845 1
JTAPI CTI CTI
2,500 BHCA 15,000
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60,000 BHCA 1 4.16
1
20 % 1 5
e 1 Cisco Unified CallManager 4 4
2,000 Unified CC
BHCA 11 8
CallManager P.9-10 8 Cisco Unified CallManager
BBWC MCS-7845 250
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Cisco Unified CallManager
Capacity Tool Cisco Unified CallManager Capacity Tool P.9-6
J CTI JTAPI
CTI Manager
CTI Manager
Cisco Unified CallManager
50
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Unified CC Cisco Bid
Assurance
J 50 2 TFTP
1
BHCA
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. Unified ICM JTAPI CTI Manager
Unified ICM JTAPI
Unified ICM

CTI Manager 1
8 CTI Manager
CTI Manager CTI

CTI Manager
URL Cisco Unified Communication
(SRND)
www.cisco.com/go/srnd
J Unified CC Unified IP Phone
1
Unified CC
CTI Cisco Unified CallManager
Unified IP Phone
Cisco Unified CallManager Cisco Unified CallManager
Capacity Tool
CCM
1:1
CallManager P.9-10
. Cisco Unified CallManager LAN MAN
VLAN
J IP WAN IP WAN
IPT WAN
P.2-29 URL Cisco Unified Communication
(SRND) Clustering Over the IP WAN
www.cisco.com/go/srnd
e MCS-7845 F:
Cisco Unified CallManager CTI
C:
1/0
Cisco Unified CallManager  Unified CC
URL Cisco Unified CallManager Compatibility Matrix

http://www.cisco.com/univercd/cc/td/doc/product/voice/c_callmg/ccmcomp.htm

Cisco Unified CallManager URL
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Unified CC Cisco Unified CallManager
Cisco Unified CallManager Unified IP Phone Unified IP IVR CTI
TAPIJJTAPI DSP
/0
Unified IP Phone 1 6 Unified CC
Unified IP IVR 1
30
Cisco Unified CallManager
BHCA
Cisco Unified CallManager 4.x 5.X

Cisco Unified CallManager Capacity Tool P.9-6
Cisco
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M Cisco Unified CallManager Capacity Tool

Cisco Unified CallManager Capacity Tool

Cisco Unified CallManager Capacity Tool CCMCT
Unified IP Phone

BHCA Unified
CcC 1 25 1 2
BHCA 25 0.83 1 2 25 50
50/60 = 0.83 9-1 Unified CC CallManager Capacity Tool
Y
Cisco Unified CallManager 4.x Cisco Unified CallManager 5.x Cisco
Unified CallManager 500 Cisco Unified
CallManager MCS-7845 2000 SSCP SIP
Unified CC

9-1 Cisco Unified CallManager Capacity Tool

BHCA

Unified CC
SCCP Unified CC 30 0.8
SIP Unified CC 30 0.8
Unified CVP )
Unified CVP
CTI Unified IP IVR 30 0.8
CTI Unified IP IVR 30 0.8
CTI
H323
H323 DSO T1CAS T1PRI E1PRI 20 0.8
MGCP
MGCP DSO T1CAS T1PRI E1PRI 20 0.8
SIP
SIPDS0O T1CAS T1PRI E1PRI

10%

10%
Unified CC
Unified CC / 30 0.8
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Cisco Unified CallManager Capacity Tool W

9-1 Cisco Unified CallManager Capacity Tool

BHCA

Unified CC 30 0.8
Unified Outbound Dialer 60 0.8
Unified CC IVR 20 0.8
H.323
H.323 DSO T1CAS Ti1PRI E1PRI 20 0.8
MGCP
MGCP DSO T1CAS Ti1PRI E1PRI 20 0.8
SIP
SIPDSO T1CAS T1PRI E1PRI
Cisco Unified CallManager Capacity Tool
Unified CC

Cisco Unified Customer Voice Portal Unified CVP Unified IP IVR

Cisco Unified CallManager Capacity Tool
URL

http://www.cisco.com/cgi-bin/CT/CCMCT/ct.cgi
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[ oL-8669-02-J .m


http://www.cisco.com/cgi-bin/CT/CCMCT/ct.cgi

9 Cisco Unified CallManager 4.x 5.x |

M Unified CCE Cisco Unified CallManager

Unified CCE Cisco Unified CallManager

Cisco Unified CallManager

Cisco Unified CallManager

URL Cisco MCS 7800 Unified
CallManager
http://www.cisco.com/go/swonly
URL
Product Bulletin 2864 Physical Memory Recommendations For Cisco Unified CallManager Version

4.0 and Later

http://www.cisco.com/en/US/products/sw/voicesw/ps556/prod_bulletin0900aecd80284099.html
9-2  Unified CCE Cisco Unified CallManager

9-2 Unified CC Cisco Unified CallManager

Unified CCE

. 100
MCS-7825 .

. RAID

50

. 250
. BBWC
BBWC . SCSI RAID

MCS-7835

125

. 500
. BBWC
BBWC . SCSI RAID

MCS-7845

250

9-2
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e Unified CCE Cisco MCS-7815
Cisco MCS-7815
Cisco Unified CC Cisco Unified Communications Cisco
Unified CallManager
. URL Product Bulletin 2864

Physical Memory Recommendations For Cisco Unified CallManager Version 4.0 and Later

http://www.cisco.com/en/US/products/sw/voicesw/ps556/prod_bulletin0900aecd80284099.html

http://www.cisco.com/en/US/products/hw/voiceapp/ps378/prod_brochure_list.html

CDR

CSS
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M Cisco Unified CallManager

Cisco Unified CallManager

1:1 1
2.1

Cisco Unified CallManager

50/50
1
MCS-7845 500 Unified CC
1:1 2 250 500
9-2 1
Unified CC Unified IP Phone CTI
1
Unified CC CTI
TFTP URL
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www.cisco.com/go/srnd
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Cisco Unified CallManager
1:1
1:1
1
2 TFTP Music on Hold MoH:;
3 1 50/50
4
Cisco Unified CallManager Cisco Unified CallManager
CTI Manager Peripheral Gateway PG;
5 Cisco Unified CallManager
Cisco Unified CallManager
Intra-Cluster Communication
Signaling ICCS
2:1
Unified CC
1
2:1 Cisco Unified CallManager
1
2 Cisco TFTP Cisco TFTP
3 Cisco Unified CallManager Cisco IP Media Streaming Application
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Unified CC Cisco Unified CallManager ||

Unified CC Cisco Unified CallManager

Cisco Unified CallManager

CTI
CTI Manager
Cisco Unified Communications CTI
. BHCA Cisco
Unified CallManager
J CPU
o Cisco Unified CallManager
MOH
. Unified CCE
P.9-2
IVR
J H.323 Unified IP IVR
Unified CVP  H.323
CPU Unified
CVvP Cisco Unified CallManager
Cisco Unified CallManager
Unified CVP
Unified CVP URL Cisco Unified Customer Voice Portal

Solution Reference Network Design (SRND)

http://www.cisco.com/go/srnd

. Media Gateway Control Protocol MGCP;
Unified IP IVR
Unified CVP H.323 CPU
Unified CVP
H.323 MGCP CPU
e Unified CVP BHCA
Cisco Unified CallManager 500 Unified CC
Cisco Unified CallManager 8 2,000
SE Cisco Unified CallManager
Capacity Tool
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CPU
CPU
Cisco Technical Assistance Center
CPU Cisco Unified CallManager
o 110

Cisco Unified CallManager

Cisco Unified Contact Center Enterprise SRND
m. OL-8669-02-J |



CHAPTER 10

QoS
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CcC

WAN WAN
QoS
Unified CC

Cisco Unified CC

WAN

Unified CC

Cisco Powered Networks

Cisco Unified CCE Release 7.0

QoS
Qos
Unified CC Unified CC
QoS
QoS Integrated Services IntServ; Differentiated Services
DiffServ; 2 IntServ Resource
Reservation Protocol RSVP;
QoS IntServ
DiffServ

DiffServ
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Unified CC RSVP QoS
DiffServ
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Unified CC
Unified CC
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UDP TCP
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CcC
PG
WAN LAN
PSTN Unified IP IVR Q
Unified IP Phone
Real-Time Transport Protocol RTP
H.323 MGCP SCCP TAPIJTAPI
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Web
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3 2
1 Cisco Unified CallManager
Unified CC RTP
URL
Cisco Unified Communication (SRND)
www.cisco.com/go/srnd
HTTP Unified CC
URL Network Infrastructure and Quality
of Service (QoS)
www.cisco.com/go/srnd
Unified CC 2
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S
2
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WAN
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UDP TCP
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100 400
5
5
TCP
UDP
Microsoft Windows 2000
2
5
100 1
500 Unified ICM Release 5.0
400
2
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UDP TCP
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Microsoft Windows 2000/2003
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5%400 Release 5.0 UDP
2
QoS TCP
TCP UDP UDP
TCP
e UDP
QoS
1500
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1
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Transmission Unit MTU;
MTU PG
2
Unified ICM 3 QoS
IP UDP
UDP 2
IP IP
IP TCP UDP
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3 DSCP 2802.1p Microsoft Windows Packet Scheduler
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RSVP
Cisco Unified CallManager 5.0 Resource Reservation Protocol
RSVP; Call Admission Control
CAC; RSVP
RSVP
CallManager 2 Cisco Unified
CallManager
RSVP Unified IP Phone LAN 2 RSVP
RSVP Cisco 10S
Media Termination Point MTP; RSVP
Cisco Unified CallManager 2 Unified IP Phone
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CallManager
CallManager
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IP CallManager
2
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Call Router PG
PG
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TCP
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TCP
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IP TCP

Cisco Unified Contact Center Enterprise SRND
[ oL-8669-02-J .m



10 QoS |
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1 10 1
10,000 80kb
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PG
ACD VRU 2
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Unified ICM
PG
Release 5.0 Unified ICM
Unified ICM 5.0
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Unified ICM QoS
QoS Unified ICM
Unified
ICM IP
Microsoft Windows Packet Scheduler Unified ICM
802.1p
Unified ICM LAN QoS 802.1p
2
Unified ICM
PG PG 30
2 QoS
Unified ICM
10-1 10-2 10-3 Unified
ICM
Y
Unified ICM NIC 3 IP 2 Unified ICM
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URL
Cisco Unified Communication (SRND)
www.cisco.com/go/srnd
S
DSCP 26 PHB AF31 DSCP 24 PHB CS3
DSCP 26 PHB
AF31
AF31  CS3
10-1
DSCP/802.1p
IP
IP IP 200 AF31/3
TCP
e A DMP 40003 + i# = 40
e B DMP 41003+ i# =40
UDP Unified ICM QoS
UDP 39500 39999
IP IP 1,000 AF31/3
TCP
e A DMP 40002 + i# =40
e B DMP 41002 + i# = 40
IP IP 5 AF11/1
TCP
e A DMP 40017 + i# =40
e B DMP 41017 + i# =40
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10-2
DSCP/802.1p
IP
IP IP 50 AF31/3
TCP MDS 41005 + i# =40
UDP Unified ICM QoS
UDP 39500 39999
IP IP 1,000 AF11/1
TCP MDS 41016 + i# =40
IP IP 1,000 AF11/1
TCP
e MDS 41004 + i# = 40
e CIC StateXfer 41022 + i# * 40
e CLGR Statexfer 41021 + i# =40
e HLGR StateXfer 41023 + i# %40
¢ RTR StateXfer 41020 + i# * 40
10-3 PG
DSCP /802.1p
IP
IP PG IP 50 AF31/3
TCP
e PG#1 MDS 43005 + i# =40
e PG#2 MDS 45005 + i# * 40
UDP Unified ICM QoS
UDP 39500 39999
IP PG IP 1,000 AF11/1
TCP
e PG#1 MDS 43016 + i# =40
e PG#2 MDS 45016 + i# =40
IP PG IP 1,000 AF11/1
TCP
e PG#1 MDS 43004 + i# = 40
e PG#2 MDS 45004 + i# =40
e PG#1 OPC StateXfer 43023 + i# =40
e PG#2 OPC StateXfer 45023 + i#* 40
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QoS
Unified CC QoS
Unified ICM PG QoS
Unified ICM Unified ICM
PG QoS URL Unified ICM Installation
Guide for Cisco Unified ICM Enterprise Edition, Release 7.0(0)
http://www.cisco.com/univercd/cc/td/doc/product/icm/icmentpr/icm70doc/coreicm7/plngup7/index.htm
Cisco I0S QoS
QoS Cisco AVVID
QoS URL Cisco

AVVID Network Infrastructure

http://www.cisco.com/en/US/netsol/ns340/ns19/ns24/networking_solutions_packages_list.html

IP 802.1q

802.1p NIC  802.1p
Unified ICM
802.1q

switchport mode trunk

switchport trunk encapsulation dotlg

switchport trunk native vlan [data/native VLAN #]
switchport voice vlan [voice VLAN #]

switchport priority-extend trust

spanning-tree portfast

QoS
Unified ICM DSCP IP

mls gos
interface mod/port
mls gos trust dscp
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AF31
AF11 2

class-map match-all Unified ICM_Public_High
match ip dscp af3l

class-map match-all ICM_Public_Low
match ip dscp afll

ICM_Public_High 500kbps
ICM_Public_Low
250kbps

policy-map ICM_Public_Queuing
class ICM_Public_High
priority 500
class ICM_Public_NonHigh
bandwidth 250

interface mod/port
service-policy output ICM_Public_Queuing

Unified ICM
Unified ICM

access-list 100 permit tcp host Public_High IP any
access-list 100 permit tcp any host Public_High_IP
access-list 101 permit tcp host Public_NonHigh_IP any
access-list 101 permit tcp any host Public_NonHigh IP

class-map match-all ICM_Public_High
match access-group 100

class-map match-all ICM_Public_Low
match access-group 101

policy-map ICM_Public_Marking
class ICM_Public_High
set ip dscp af3l
class ICM_Public_Low
set ip dscp afll

interface mod/port
service-policy input ICM_Public_Marking

Cisco Unified Contact Center Enterprise SRND
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QoS Microsoft Windows Performance Monitor PerfMon

PerfMon URL Unified ICM Administration
Guide for Cisco Unified ICM Enterprise, Release 7.0(0)

http://www.cisco.com/univercd/cc/td/doc/product/icm/icmentpr/icm70doc/coreicm7/config7/index.htm
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Unified CC

Unified ICM Cisco Unified CallManager PG

Unified ICM Cisco Unified
CallManager PG
URL

http://tools.cisco.com/s2slv2/viewProcessFlow.do?method=browseStepsPage&modulename=browse&st
epKeyld=55|EXT-AS-107287|EXT-AS-107288|EXT-AS-107301&isPreview=null&prevTechID=null&t
echName=IP%20Communications

Unified ICM Unified IP IVR Unified CVP PG

Unified ICM Unified IP IVR
PG
URL

http://tools.cisco.com/s2slv2/viewProcessFlow.do?method=browseStepsPage&modulename=browse&st
epKeyld=55|EXT-AS-107287|EXT-AS-107288|EXT-AS-107301&isPreview=null&prevTechID=null&t
echName=1P%20Communications

Unified ICM Cisco Unified Customer Voice Portal  Unified
CVP PG Unified ICM
Unified IP IVR PG 1
Unified CVP
[Average number of RUN VRU script nodes] Unified CVP Unified ICM
10-4
A
1.5Mbps T1
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1
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. 100 %  Unified IP IVR 40 %
10 %
. Unified IP IVR 4 1 PG
. 900 Cisco Unified CallManager PG
. 40 10 40 ECC 10
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Router + Logger 11,000 * 30 330,000 * 0.8 297,000 Router  Logger
Cisco Unified 11,000 %100 1,100,000 *0.9 880,000 3
CallManager PG
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Unified
CVP 140
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e PG =1,888,000bps
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e Router/Logger 330,000bps 1.5Mb
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Unified IPIVR CRS PG Unified CVP PG Unified IP IVR CRS Unified CVP
CTI CTIOS Cisco Unified CallManager
ICC
Unified IP IVR PG Unified CVP PG  Unified IP IVR Unified CVP
Unified IP IVR PG Unified CVP PG  Unified IP IVR Unified CVP
2
Unified ICM
Unified IP IVR PG Unified CVP PG Unified IP
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CTI CTIOS
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e Extended Call Context ECC;
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e ECC
BHCA = 20+ * /40 = bps
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10,000 * (20 + ((20 * 40) / 40) = 10,000 * 40 = 400,000 bps = 400 kbps

Cisco Unified CallManager ICC
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10,000 BHCA 900 kbps

CTINTAPI
Unified CC
10,000 BHCA 2,000kbps 2Mbps Unified
CC
1 2

BHCA = 200 = bps
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25 50% VolP
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G.729 WAN G.729
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. Enhanced Interior Gateway Routing Protocol EIGRP;

Enhanced IGRP EIGRP

Unified CCE

e Cisco Unified Mobile Agent Unified MA QoS WAN

CTI OS Agent Desktop

CTI OS Agent Desktop  CTI OS
WAN
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QoS 2
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CTI1 OS Security
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WebView
N
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( -BOM) Release 7.0(0)
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3DES Triple Data Encryption Standard;
A
ACD Automatic Call Distribution;
AD Active Directory;
ADSL Asymmetric Digital Subscriber Line;
AHT Average Handle Time;
ANI Automatic Number Identification;
APG Agent Peripheral Gateway;
AQT Average Queue Time;
ARM Agent Reporting and Management;
ASA Average Speed of Answer;
ASR Automatic Speech Recognition;
AVVID Cisco Architecture for Voice, Video, and Integrated Data;
AW Administrative Workstation;
AWDB Administrative Workstation Database;
B
BBWC Battery-Backed Write Cache;
BHCA Busy Hour Call Attempts;
BHCC Busy Hour Call Completions;
BHT Busy Hour Traffic;
BOM Bill of Material; BOM
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bps

Bps

CAD

CcC

CG

CIPT OS

CIR

ConAPI

CPE

CPI

CRM

CRS

CSD

CSS

Ccsv

CTI

CTIOS

CVP

D

DCA
DCS
DES
DHCP
DID
DiffServ
DMP

DMz

Bits per second; /

Bytes per second; /

Cisco Agent Desktop;
Central Controller;
CTI gateway; CTI

Cisco Unified Communications Operating System;

Cisco Independent Reporting;
Configuration Application Programming Interface;
Customer Premises Equipment;
Cisco Product Identification tool;
Customer Relationship Management;
Cisco Customer Response Solution;
Cisco Supervisor Desktop;

Cisco Content Services Switch;
Comma-Separated Values;
Computer Telephony Integration;
CTI Object Server; CTI

Cisco Unified Voice Portal;

Dynamic Content Adapter;

Data Collaboration Server;

Data Encryption Standard;

Dynamic Host Configuration Protocol;
Direct Inward Dial;

Differentiated Services;

Device Management Protocol;

Demilitarized Zone;

API

SRND
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DN Directory Number;
DNP Dialed Number Plan;
DNS Domain Name System;
DSCP Differentiated Services Code Point;
DSL Digital Subscriber Ling;
DSP Digital Signal Processor;
DTMF Dual Tone Multi Frequency;
E
ECC Extended Call Context;
H
HA WAN Highly available WAN; WAN
HDS Historical Data Server;
|
ICC Intra-Cluster Communications;
ICCS Intra-Cluster Communication Signaling;
ICM Cisco Unified Intelligent Contact Management;
IDF Intermediate Distribution Frame;
IDS Intrusion Detection System;
IntServ Integrated Services;
1P Internet Protocol;
IPC Cisco IP Communications; IP
IPCC Cisco IP Contact Center; IP
IPM Internetwork Performance Monitor;
IPPA Unified IP Phone Agent; IP Phone
ISN Internet Service Node;
IVR Interactive VVoice Response;
IXC Inter-Exchange Carrier;
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JTAPI

kb
kB
kbps

kBps

L
LAMBDA
LAN

LCC
LDAP
LEC

LLA

LSPAN

MAC
Mbps
MC
MCS
MDF
MDS
MGCP
MoH
MR
MRCP

MTU

Java Telephony Application Programming Interface; Java

Kilobits;
Kilobytes;
Kilobits per second; /

Kilobytes per second; /

Load Adaptive Message-Base Data Archive;
Local Area Network;

Logical Contact Center;

Lightweight Directory Access Protocol;
Local Exchange Carrier;

Longest Available Agent;

Local Switched Port Analyzer;

Media Access Control;

Megabits per second; /
Management Center;

Media Convergence Server;

Main Distribution Frame;

Message Delivery Subsystem;
Media Gateway Control Protocol,;
Music on Hold;

Media Routing;

Media Resource Control Protocol;

Maximum Transmission Unit;

API

SRND
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N

NAT Network Address Translation;

NDIS Network Driver Interface Specification;

NIC Network Interface Controller;

o

OPC Open Peripheral Controller;

oS Object Server;

ou Organizational Unit;

P

PAT Port Address Translation;

PerfMon Microsoft Windows Performance Monitor; Microsoft Windows

PG Peripheral Gateway;

PHB Per-Hop Behavior;

PIM Peripheral Interface Manager;

PLAR Private Line Automatic Ringdown;

PPPoOE Point-to-Point Protocol over Ethernet;

Progger Peripheral gateway, router, and logger; Logger

PSPAN Port Switched Port Analyzer;

PSTN Public Switched Telephone Network;

PVC Permanent Virtual Circuit;

Q

QoS Quality of Service;

R

RAID Redundant Array of Inexpensive Disks;

RIS Real-time Information Server;

Rogger Router and Logger; Logger
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ROI
RONA
RSPAN
RSVP
RTD

RTP

S

S1 S2 S3
S4

SAA
SCCP
SCI
SCsi
SDL
SE
SIP
SLG
SPAN
SRND
SRST
SSL

SUS

TAC

TAPI

TCP

TDM

TES

TFTP

Return on Investment;

Reroute On No Answer;

Remote Switched Port Analyzer;
Resource Reservation Protocol;
Real-Time Distributor;

Real-Time Transport Protocol;

Severity levels for service requests;

Service Assurance Agent;

Skinny Client Control Protocol; Skinny
Service Control Interface;

Small Computer System Interface;
Signal Distribution Layer;

Systems Engineer;

Session Initiation Protocol;

Service Level Goal;

Switched Port Analyzer;

Solution Reference Network Design;
Survivable remote site telephony;
Secure Socket Layer;

Microsoft Software Update Services; Microsoft

Cisco Technical Assistance Center

Telephony Application Programming Interface; API
Transmission Control Protocol;

Time-Division Multiplexing;

Task Event Services;

Trivial File Transfer Protocol;

SRND
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TLS Transport Layer Security;
TNT Takeback N Transfer;
TOS Type of Service;
TTS Text-To-Speech;
U
UDP User Datagram Protocol;
ul User Interface;
URL Uniform Resource Locator;
\'}
V3PN Cisco Voice and Video Enabled Virtual Private Network;
VLAN Virtual Local Area Network;
VMS CiscoWorks VPN/Security Management Solution; CiscoWorks VPN/
VolP Voice over IP; IP
VPN Virtual Private Network;
VPNSM Virtual Private Network Services Module;
VRU Voice Response Unit;
VSPAN Virtual LAN Switched Port Analyzer; LAN
VXML Voice XML (Extensible Markup Language); Voice XML
w
WAN Wide Area Network;
WwWUS Microsoft Windows Update Services; Microsoft Windows
X
XML Extensible Markup Language;
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