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まとめ
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総論

“Do the things right” –所与のことを正しく行う

“Do the right things” –正しいことを行う

(a)0.9 (b)0.9 (c)0.9

= 0.729
(b)の稼働率を
0.9->0.999に向上

(a)0.9 (b)0.999 (c)0.9

= 0.809

11%増 !!

= 0.927

(a)0.9
(b)0.9

(c)0.9

= 0.948

(a)0.9
(b)0.999

(c)0.9

2%増Architecture Matters !!
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総論 - Network Outage Taxonomy

1. Planned Outage

1-1 Line Maintenance

1-2 Device Maintenance

HW upgrade 1-2-2 SW upgrade1-2-1 HW upgrade

2. Unplanned Outage

2-1 Line Failure

2-2 Device Failure

2-2-1 Control plane
Failure

2-2-2 Other Failure

Network Outage
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最近のArchitecture Trend

Cloud Everywhere!!

Client/Server Computing Cloud Computing

100%

25%

75%
• Massive Parallel 
Computing
• Mash-up
• Inter-cloud API

http://cloudcomputing.blogspot.com/2010/04/in-case-you-didnt-know-twitter-is.html
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最近のArchitecture Trend

Mobility Everywhere!!

Access Sites

Aggregation Sites

Core Sites

Centralized Topology

P-GW PDN
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MME
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P-GW

NAS

AF

AF

SPR3GPP LTE Architecture

3GPP TS 23.402 V10.0.0 (2010-06)
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ISSU動作概要 (1/3)

ISSU 

= { NSR + controlled GRES + preserved data update }

NSR : 
Protocol毎のNon Stop Routing機能

Controlled GRES : 
制御された、Graceful RE (Routing Engine) Switchover
keepalive intervalの調整

Preserved Data Update : 
(protocol data以外の)保持されたデータのアップデート
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ISSU動作概要 (2/3)

Routing Engines(0) Routing Engines(1)

CPU

JUNOS Kernel

CPU

JUNOS Kernel

PFE(y)

CPU
μkernel PFE(z)

CPU
μkernelPFE(x)

CPU
μkernel

Routing Engines(1)

CPU

JUNOS Kernel

典型的なルータアーキテクチャ：Forwarding PlaneはNon-Redundant
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ISSU動作概要 (3/3)

ISSU_PREPARE

ISSU_READY

ISSU_REBOOT

Master RE Slave REPFE (old)

PFE (new)

BLOB_RESYNC

BLOB_RESYNC_DONE

PFE_MSG_RESYNC_CMD

PFE_MSG_RESYNC_ACK

FPC_READY

-新イメージのダウンロード
-ISSUイメージのsave

ISSUイメージのrestore

REとのトラフィック再開

全HWステートのアップデート

(1) PFE-RE間の
Traffic断

(2) PFEの
Traffic断

ISSU PREBOOT

ISSU INIT

ISSU SW SYNC

ISSU HW SYNC

- REとのトラフィック停止
-新イメージのコピー& Boot
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ISSU 悩ましさ

Protocol毎の対応必要 (＝殆どはNSRの問題)

Protocol外の動的データの保証?!

 Subscriber Management Data

Version Compatibility Verification

 柔軟性への制約と検証負荷増大

Traffic断を完全に無くすことはできない

 Forwarding Planeも冗長化必要?
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まとめ

“What is the right things?!!”

 前提や要件は変化する

 技術も変化する

 Cloud (= Massive Parallel Computing + Mash Up)

 Mobility (= Centralized Architecture + Tunnel, Tunnel, Tunnel !!)

 Virtual Chassis, Inter Chassis redundancy 

Data...

...
S

S

Control

Chassis 0

Chassis 2

ISSUって
必要?



Thank you !!


