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Application과 Networking 동향
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Application Delivery 시장 규모
Data Center and Wide Area 
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•• $2B+ Market Size in 2008$2B+ Market Size in 2008
•• 18% CAGR 0518% CAGR 05--0808
•• Market entry by Juniper, Market entry by Juniper, 

F5, HP, Brocade, CitrixF5, HP, Brocade, Citrix

Source: Gartner Group, 2005
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InterNetworking 대상의 변화

66

Networking

• 20 years ago: Network 
heterogeneity
• Internet changed both the physics
and economics of communication

• Step function in cost, ease of use 
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• Today: Application heterogeneity
• ‘Application Internet’ will change the

physics and economics of 
collaboration
• Step function in cost, flexibility 
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시간시간

속도속도

Giga bps

네트워크네트워크 속도속도 증가와증가와 서비스의서비스의 확대확대

Legacy
Application 요구

신규 서비스

Network속도
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Cisco IIN 전략



10© 2006 Cisco Systems, Inc. All rights reserved.

Intelligent Information Network의 등장

NETWORK OF
NETWORKS

NETWORK OF
NETWORKS

Pervasive, 
open networks 

enable 
client-server 

to extend
beyond 

corporate 
boundaries

(TCP/IP)

INTERNETINTERNET

REAL-TIME
INFRASTRUCTURE

REAL-TIME
INFRASTRUCTURE

New Network 
Architecture

The network 
and 

applications
work 

together as 
an integrated 

system
(messages)

INTELLIGENT 
INFORMATION

NETWORK

INTELLIGENT 
INFORMATION

NETWORK

Source: Gartner, Cisco

PACKET
NETWORKS

PACKET
NETWORKS

CLIENT-SERVERCLIENT-SERVER

Demand for 
networks to 

connect
multivendor 

devices
(packets)

Integrated system 
for terminal to 

mainframe 
connectivity

(VTAM)

PROPRIETARY
NETWORK

PROPRIETARY
NETWORK

MAINFRAMEMAINFRAME

현시점
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현재의 Intelligent Networking 예

• Network Admission Control – enforces security 
policies during network admission, preventing 
reintroduction of security threats 

• Network Infection Containment – contains 
anomalous, destructive traffic, preventing “day zero”
infection

• Rich Media Services – applications like Cisco 
Meeting Place integrate scheduling, conferencing, 
and collaboration from your PC or IP phone 

• Application & Content Network Services – optimizes 
application and network utilization 
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Cisco IIN (Intelligent Information Network)

네트워크
인프라스트럭쳐

글로벌
시스템

리소스 및
애플리케이션

IP 네트워크 시스템을 통한 Data / Voice / Video / 
Security 등의 지능적인 통합

Integrated 
Transport

서비스의 통합

네트워킹 리소스들의 가상화

애플리케이션의
통합

애플리케이션 인식
기반의 네트워크 및
서비스

네
트

워
크

의
지

능
화

시 간

Get more value from applications and services

Get more value from infrastructure & resources

Get more value from the network foundation
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Client/Server 시대 (80-90년대)

Data CenterData Center

INTERNETINTERNET
ClientsClients

PCPC

PCPC

PCPC

PCPC

SERVERSERVER

SERVERSERVER

STORAGESTORAGE

STORAGESTORAGE

NETWORKNETWORK
DataData

Multi-ProtocolMulti-Protocol
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CONVERGEDCONVERGED

ApplianceAppliance
ApplianceAppliance

NETWORKNETWORK

Phase One: Converged Networks
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Converged Networks
• Scalable

• Secure

• Standards-based

• Distributed architecture 
for voice/video/data

Converged Networks
• Scalable

• Secure

• Standards-based

• Distributed architecture 
for voice/video/data

Phase One 특성
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INTERNETINTERNET
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CONVERGEDCONVERGED

ApplianceAppliance
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NETWORKNETWORK
TCP/TCP/
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Phase Two: 자원의 가상화
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Resource Virtualization

• Intelligence balanced 
between network and 
end points

• Network mediates and 
validates resource allocation

• Virtualized assets

Resource Virtualization

• Intelligence balanced 
between network and 
end points

• Network mediates and 
validates resource allocation

• Virtualized assets

Phase Two 특성
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Phase Three: Application-Oriented Networks
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Application Orientation

• Policy-based networking

• Message-based routing

• Flexible resource allocation

• Peer-to-peer services

Application Orientation

• Policy-based networking

• Message-based routing

• Flexible resource allocation

• Peer-to-peer services

Phase Three 특성
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FROM: BigWig Co
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Packet Forwarding 넘어서 …

Deep Payload 
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Message-Level 
Information
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Aggregating 
Message-Level 
Information

Applying Policies 
and Security

PURCHASE ORDER

FROM: BigWig Co

TOT= $25,000
SLA: Urgent, 2 days

Network Enforces Rules Network Enforces Rules 
Automatically and Automatically and 

Transparently According Transparently According 
to Business Policyto Business Policy
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Application Oriented Networking

애플리케이션

패킷
네트워킹

WEB MFG

ERP CRM SCM

FIN

Packet
Network

Application
Business Logic

Application
Infrastructure

APPLICATION-ORIENTED NETWORK지능형
네트워킹

The Network Speaks the Language of Applications
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Cisco Service-Oriented Network Architecture 
(SONA) Framework
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Cisco Application Networking 
Service Solution

•AON (Application Oriented Network)
•Application delivery Service
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General Requirements

Content

Applications

Storage

IT Infrastructure의 문제점과 요구사항

Branch/Edge

Teleworker, 
Business Partner

• Congested servers
• Complex infrastructure

• Congested networks
• Bandwidth limits

• Network latency
• Low control

Remote and End-Point Issues Data Center and Central Issues

• Wide variety of endpoints
• Applications not written for WAN
• Inefficient use of bandwidth

• Servers process too many common functions
• Silos compete for infrastructure resources
• Applications inflexible to modification

Data CenterWAN

• Leverage and simplify end to end infrastructure
• Consolidation, central control, compliance
• End-to-end security 
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Data Center

Branch

WAN

• Wide Area Application Engine (WAE)
• Integrated Services Router (ISR)
• Cisco IOS® (NetFlow, NBAR, QoS, IP-SLA)
• Application-Oriented Networking (AON)

• Application Velocity System (AVS)
• L4–7 Content Switches (CSS/CSM)
• Cisco Catalyst® 6500 LAN Switch
• Application-Oriented Networking (AON)

Branch/WAN Data Center

Security and Manageability

Cisco Application Networking Services 범위

Scale Delivery IntegrateOptimize

Cisco Application Networking Services

Teleworker and 
Business Partner
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AON 이란 ?

• Application Oriented Networking (AON) is 
the next stage in the evolution of the network - from 

processing at the packet level to processing of application 
messages 

able to natively understand the content and context of 
application messages (e.g. Purchase Orders, Stock 
Trades), and act intelligently on them in support of 
business processes  

a new architectural alternative: Applications can now 
focus on business logic and user interaction, and offload 
application infrastructure aspects to the network with no 
changes to the existing systems
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Data Packets managed by the L2/L3 Network:
1011010101101010110101011010101101010110101011010101101010110101011010 10110101011010

Application Messages managed by AON:

Purchase Order #1234: Item #567: Quantity 890

1011010101101010110101011010101101010110101011010101101010110101011010 10110101011010

29

네트워크에서의 Application Message

(e.g., purchase order, stock trade, HR record update)
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10101100101101101101010011010101 10101100101101101101010011010101

New 
Order

Priority

Regular

>$20,000

<$20,000

Network enforces rules 
automatically and 

transparently according 
to business policy

POLICY RULE:
IF TOT>$20,000 
ROUTE TO “PRI”

IP: xxx.xxx.xx

POLICY RULE:
IF TOT>$20,000 
ROUTE TO “PRI”

IP: xxx.xxx.xx

PURCHASE
ORDER

TOT= $25,000

Routing rules typically 
implemented in software, 

creates overhead

• AON messaging functions:
•Routing 

•Security

•Translation

•Validation/Policy

• Legacy or web services apps

• Visibility into business 
process detail

• No changes required to 
existing applications

• Synergy with packet network 
for unique interactions

• Full extensibility to allow 
partners and customers to 
“program the network”

AON 의 메시지 처리
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• Data Center/Enterprise
Standalone Data Center Appliance
Blade within Cat6K

• Branch Office
Branch Appliance 
Network Module within 26xx/37xx Series

• Stand-Alone Appliance (8340)
Highly Scalable 
Flexibility of deployment

AON 제품군

• AON Development 
Studio

• AON Management 
Console

Hardware

Software Tools
• Design message policies
• Deploy policies to the 

network, ongoing mgt.
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RFID 를 위한 Cisco AON 솔루션

Capabilities 
• RFID filtering, collection and 

exception notification
• RFID reader virtualization
• RFID reader management
• RFID message security
• RFID intelligent message 

routing 

An AON Solution comprised of 
Cisco hardware and software 
designed especially for RFID 
deployments

News!News!

The Only Network-Embedded Edge Solution for RFID
• Lowers the cost to deploy RFID infrastructure
• Increases flexibility in adapting to business needs
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RFID 를 위한 Cisco AON 솔루션
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Policy Execution

RFID Reader

RFID Reader

AON RFID 솔루션 구조

RFID Reader

Connection 
initiated by 
edge server to 
readers to 
collect RFID 
tag data

RFID Readers

AON

Business App

Business App

Business App

EPCIS Capture Adapter
(Services)

Security Services

Visibility Services

AON enabled Router/Switch

EPCIS Events 
routed to 
business apps 
based on content

ALE Adapter 
(Product)

EPCIS Capture 
Interface 
command

Event Cycle Specs EPCIS Events

App Level Events

Transformation, Routing and Protocol bridging 
Services

Network Edge Data Center
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CPG 
Supplier 

#1

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

RFID Tag Read

CPG 
Supplier 

#2

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

RFID Tag Read

WMS

RFID 솔루션 : without Cisco AON for RFID

Cat6500

Applications

BAM

Integration 
Brokers

CICS

Web Services

MQSeries

XML

MOM
Custom Apps

SOA

Legacy

Mobile

Security

Packaged Apps

Wireless

CORBA

Heterogeneity:

Scalability Performance

Security Pervasiveness

Economics

Availability

Manageability

Distributed

Requirements
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CPG 
Supplier 

#1

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

RFID Tag Read

CPG 
Supplier 

#2

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

TATA
GG

RFID Tag Read

WMS

• Event aggregation

• Message logging

• Content-based routing

• Message copy

RFID with Cisco AON for RFID

• Digital Signature

• Logging

• Partner Integration

• Application Level
Event (ALE) Filtering

• Message-level Security

• Exception Notification

• Reader Virtualization
and Management

RFID Managed
Service Network

AON in
ISR

AON in
Cat6500
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Cisco Application Networking 
Service Solution

•AON (Application Oriented Network)

•Application delivery Service
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Data Center

Branch

WAN

• Wide Area Application Engine (WAE)
• Integrated Services Router (ISR)
• Cisco IOS® (NetFlow, NBAR, QoS, IP-SLA)
• Application-Oriented Networking (AON)

• Application Velocity System (AVS)
• L4–7 Content Switches (CSS/CSM)
• Cisco Catalyst® 6500 LAN Switch
• Application-Oriented Networking (AON)

Branch/WAN Data Center

Security and Manageability

Cisco Application Networking Services 범위

Scale Delivery IntegrateOptimize

Cisco Application Networking Services

Teleworker and 
Business Partner
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Zero
Delay

Response Time
LAN

SLB +SSL Asymmetric
(L2-4)

Symmetric
(L2-4)

Asymmetric
(L7)

Symmetric
(L7)

LBS

Improvement (typical for target applications)

Cisco
Foundry
Nortel

F5
NetScaler
Radware
Redline

Expand
Netli
Packeteer

Cisco AVSSystem-
based
Load 
Balancer

10% – 20% 2x 3x 5x 10x+(50%)

Unusable/
Unoptimized

SwanLabs
Peribit

Cisco!

Cisco
CSS
CSM

Cisco
ACE

Cisco
ACNS
WAFS

Cisco
AVS

Cisco
WAAS

Application Delivery Services 기술
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Cisco L4-7 Switching 제품군

46 - 528 FE               

Appliances
Module

Cisco Cisco Cisco Cisco CSM for
CSS 11501 CSS 11503 CSS 11506 Catalyst 6500

Decision points

Form factor
Appliance
Fixed Config

Appliance
Modular 

Appliance
Modular 

Module Integrated
In Catalyst 6K      

Port density
8 FE                            

0 - 1 GE
0 - 32 FE                    
2 - 6 GE

0 - 80 FE                    
2 - 12 GE 8 - 178 GE

Site activity Low Medium High Highest

Hardware redundancy No No Yes Yes

Session redundancy Yes Yes Yes Yes

Fast Ethernet (FE)
Gigabit Ethernet (GE)
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MobileMobile

FixedFixed
WirelessWireless

CableCable

DSLDSL

SSL VPNSSL VPN

VOIPVOIP

Tokyo
Data 

Center #2

DNS Global Control Plane 

Client DNS NS

Global Site Selector (GSS 4491)

NJ Back-up
Data Center #3

Chicago
Data Center #1

IP Control/
Forwarding Plane 

GSS

Clients www.anyapplication.com

Enterprise 
DNS Name 

Servers

• Globally distributed data 
center infrastructure

• BCDR
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Application성능향상을 위한
기존의 Silo식 접근 방법

비용?(Expensive), 관리?(Complex), 효과 ? (Ineffective)

?WAN  Latency:
100 ms

Network

• More Bandwidth
• Lots of point products
• Replicate data centers

Applications

• More testing
• Rewrite Applications
• Security Patching

Operations

• More Servers
• More management tools
• Re-architect infrastructure
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Cisco Application Service (Delivery) 솔루션

WAE WAE

AVS

Cat6K

CSS/CSM

지점

어플리케이션

데이타센타

WAN

스토리지

컨텐츠/DB 서버

ISR

• WAAS (Wide Area Application 

Service)

• 단독 Box형 / ISR 모듈형

• Data Caching / TCP Session Control 

/ 압축등을 통한 응답속도 향상 및 B/W 

사용량 절감

• 센터와 지점 양단간 구성

WAN 최적화 솔루션 WEB 최적화 솔루션

• AVS(Application Velocity System)

• 단독 Box형

• Latency 축소 / 동적캐싱 / TCP Offload 

/ 압축등을 통한 응답속도 향상 및

B/W사용량 절감

• 센터에만 구성(서버 앞단)
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원격지와 WAN을 위한 Application Delivery 솔루션

Features
• Highest industry performance
• Modular architecture
• Multi-service approach

Benefits
• Scalable, robust, and future-proof
• Single point of branch aggregation
• World-class support

The World’s Enterprise Routing Platform

Features
• Application recognition
• IP SLA for service levels
• Optimized edge routing

Technology leadership in network control and visibility

Features
• Multi-service platform
• Policy-driven distribution
• Router-integrated design

Next-generation branch office box platform

Benefits
• Multi-application performance
• Infrastructure consolidation
• Network transparency

Integrated 
Services 
Router

Benefits
• Application-based visibility
• Network traffic management
• Integrated security

Wide Area
Application 

Engine

Cisco
IOS
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WAAS 기술 사양

• Expand compression technology and TCP flow optimizations
Optimize user access to all applications – not just those with 

specific application adapters

• Strong Emphasis on Application Adapters
Combine application adapters from ACNS and WAFS onto 

common, optimized foundation

Add further application adapters as needed for “problem”
applications

• Network Centric Architecture for Investment Protection
•Compliance with all standard network functions (QoS, NBAR, 
ACLs, IPsec, load-balancing, network management & monitoring)

•Integrate into existing network hardware platforms
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지점 오피스지점 오피스

WAAS (Wide Area Application Service)
원격지 파일 서비스 예

데이타 센타상의
파일 스토리지

데이타 센타상의
파일 스토리지

WAN/VPN 
네트워크

로컬 파일 & 프린트 서버

파일 스토리지 Distributed

파일
엔진

테이프 어레이

파일

스토리지 어레이

파일

네트워크 부착형
스토리지 - NAS

파일

원격지 파일에 대한 LAN 속도 억세스원격지 파일에 대한 LAN 속도 억세스
파일

관리자

관리자

•• 파일을파일을 확장성확장성 있고있고, , 중앙집중된중앙집중된 NASNAS에에 통합통합

더더 낮은낮은 비용비용

•• 추가추가 스토리지에스토리지에 대한대한 동적인동적인 프로비져닝프로비져닝
•• 정보에정보에 대한대한 단일화된단일화된 인증기반인증기반 억세스억세스

개선된개선된 유연성유연성

•• 일관적이고일관적이고, , 보안보안 및및 비지니스비지니스 컨티뉴언스를컨티뉴언스를 만족만족
최신이미지의최신이미지의 지속적인지속적인 백업백업

개선된개선된 탄력성탄력성
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Wide Area Application Engine 또는 Router Module

라우터

시스코 WAAS (Wide Area Application Service) 의
최적화된, 투명한 패킷 흐름

가로채기?

3DES3DES
AESAES

NBAR NBAR 
Rate LimitRate Limit
FilterFilter

LAN WAN패킷/헤더
압축

패킷 암호화

TCP TCP 흐름흐름
최적화최적화 (TFO)(TFO)

데이터데이터 중복중복 제거제거 (DRE)(DRE)
어플리케이션어플리케이션 별별

최적화최적화

YesYes NoNo

분류

PrioritizationPrioritization
QueuingQueuing
DiffServDiffServ

QoS

Proxy Object 
Cache

App-Flow 
Optimize

KnownKnown
App?App?
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IP
Network

터널 증후군을 극복하라

NAS

Client
Workstation LAN Switch

LAN Switch

WAN Router WAN Router

Origin File
Server

Edge Device Core Device

A B

WCCP WCCP

DSCP QoS
NBAR

NetFlow
ACL
NAT

Firewall Firewall

Security
Filter
VPN

• 라우터와 방화벽은 오직 어플라이언스의 트래픽만을 볼 수 있음

• 네트워크 흐름의 관리와 모니터링이 어렵다

• 어플라이언스 기반 QoS 와 보안 모델로 전환할때의 어려운 마이그레이션

• 지원 모델이 불필요하게 복잡해짐

PROPRIETARY TUNNEL

IP 와 TCP 헤더 정보의 완전한 보존
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IP
Network

WAAS 의 투명한 네트워크 통합

NAS

Client
Workstation LAN Switch

LAN Switch

WAN Router WAN Router

Origin File
Server

Edge WAE
Core WAE

A B

WCCP WCCP

100% of
Storage 
Capacity

1% of
Storage Capacity

(Data Suppression)

10% of
Storage 
Capacity
(Cache)

DSCP QoS
NBAR

NetFlow
ACL
NAT

Firewall Firewall

Security
Filter
VPN

IP 와 TCP 헤더 정보의 완전한 보존
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IP
네트워크

데이타 중복 제거 (DRE)

• 중복 데이터에 의한 전체적인 WAN 사용을 축소

이전에 주고 받은 트래픽의 액티브 데이타베이스를 유지

이전에 보내어진 데이터에 대해서는 인덱스만을 전송

5배에서 50배의 압축을 실현. WAN 대역 소모 최소화

• LZ 압축에 의한 모든 아웃바운드 트래픽을 압축

데이터 Suppression 이후의 2배의 추가적인 압축

비중첩 데이터에 대한 우수한 압축율 제공

Label Data

L1

L2

ABCDEFGHIJKL

QRSTUVWXYZ

ABCDEFGHIJKLMN
OPQRSTUVWXYZ

ABCDEFGHIJKLMN
OPQRSTUVWXYZL1+”MNOP”+L2
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TCP 흐름 최적화 (TFO)

• 개선된 TCP 윈도우 관리 통한 성능 개선

지능적인 윈도우 튜닝과 윈도우 스케일링

빠른 윈도우 개방 (ACK splitting) 

TCP 터미네이트 및 파이프라이닝을 통한 성능
개선

• 패킷 손실에 의한 성능 영향 최소화

TCP SACK – selective acknowledgement

개선된 충돌 윈도우 핸들링

빠른 재전송 및 재시작

0

5

10

15

20

25

30

35

40

45

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

• 패킷 손실에 의한 성능 영향
최소화

TCP SACK – selective 
acknowledgement

개선된 충돌 윈도우 핸들링

빠른 재전송 및 재시작

Before After
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시스코 WAAS 하드웨어 플랫폼 제품군

성능

WAEWAE--73267326

WAEWAE--611611

WAEWAE--511511

비
용

지점

데이터 센타

NM-CE-BP-40NMNM--CECE--BPBP--4040
NM-CE-BP-80NMNM--CECE--BPBP--8080
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Cisco Application Service (Delivery) 솔루션

WAE WAE

AVS

Cat6K

CSS/CSM

지점

어플리케이션

데이타센타

WAN

스토리지

컨텐츠/DB 서버

ISR

• WAAS (Wide Area Application 

Service)

• 단독 Box형 / ISR 모듈형

• Data Caching / TCP Session Control 

/ 압축등을 통한 응답속도 향상 및 B/W 

사용량 절감

• 센터와 지점 양단간 구성

WAN 최적화 솔루션 WEB 최적화 솔루션

• AVS(Application Velocity System)

• 단독 Box형

• Latency 축소 / 동적캐싱 / TCP Offload 

/ 압축등을 통한 응답속도 향상 및

B/W사용량 절감

• 센터에만 구성(서버 앞단)
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Catalyst Switch

Features
• Highest industry performance
• Modular architecture
• Multi-service ready

Benefits
• Scalable, robust, and future-proof
• Multi-service integration
• World-class support

Benefits
• Application availability
• Server offload
• Network integrated

Features
• Full reverse application proxy
• Powerful unique optimizations
• Integrated Security / Monitoring

사용자 응답 시간의 최적화(User Response Time)
Benefits
• Dramatic Response time

improvements
• No changes to infrastructure or apps

Application
Velocity
System

Features
• Load balancing
• SSL encryption / decryption
• Session redundancy

최고 성능/기능의 L4-7 스위칭 플랫폼

Benefits
• Application availability
• Server offload
• Network integrated

CSS/CSM
Content Switch

Catalyst 
Switch

Features
• Highest industry performance
• Modular architecture
• Multi-service ready

Benefits
• Scalable, robust, and future-proof
• Multi-service integration
• World-class support

최고 성능/기능/안정성의 LAN Multilayer 스위칭 플랫폼

Data Center를 위한 Application Delivery 솔루션
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AVS 솔루션 요약

o AVS 사용전

웹클라이언트 웹서버

필요 Bandwidth

Flow수

o AVS 사용 후

②
Data압축,
Flashforward,
Delta encoding 

필요 Bandwidth

웹서버

AVS

웹클라이언트
①

Flashforward,
Delta encoding
TCP Multiplexing 

Flow수
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