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Please find the Japanese slide
after English version.
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Yahoo! JAPAN introduction

Monthly Page Views Daily Unique Browser

/0+ Billion 90+ Million

Daily- Unique Browser
Number of services (Only:Smartphone)

100+ 60+ Million

https://s.yimg.jp/i/docs/ir/archives/jp/nenji/2017/jp2018integrated_report.pdf



Background and issues of LB

Demands for speed

« Baremetal server: VIP management by operation
« VM: LBaaS (automation system) manages VIPs

« Container: much faster VIP update

Explosive demands

 News, Weather
« Shopping

« Settlement

« Etc, etc,
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Background and issues of LB

Total responsibility of Load Balancer =

Demands for speed

« Baremetal server: VIP management by operation
« VM: LBaaS (automation system) manages VIPs

« Container: much faster VIP update

Is LBaa$S going well?
=> Issue still exists

Explosive demands

News, Weather
Shopping
Settlement

Etc, etc,

The # of VMs

2013

Now: 100k+

2017




Limitation In our use case, and OSS

« Our appliance based LBaaS

Pros

« High performance
« Vender supported
« Verified features
Cons

« Lead time
 Hardware EoL

« Black box

« Scaling-up, no so scaling-out

« Layer 2 limitation (not on CLOS)
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VPP is a 0SS “switch” by FD.io community

 Vector Packet Processing

« Optimal CPU utilization by Vectorizing packets
« DPDK

« Fast/stable packet forwarding by kernel bypass
« Plugin extension

« Switching, Routing, ACL, NAT, SRv6, LB, etc
 Integration

« ODL, OPNFV, OpenStack, k8s, etc
« CSIT: func/perf CI in community
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VPP overview

VPP is a 0SS “switch” by FD.io community

 Vector Packet Processing

« Optimal CPU utilization by Vectorizing packets
« DPDK

« Fast/stable packet forwarding by kernel bypass
« Plugin extension

« Switching, Routing, ACL, NAT, SRv6, LB, etc
 Integration

« ODL, OPNFV, OpenStack, k8s, etc
« CSIT: func/perf CI in community

» 13:30-13:55 Accelerate Cloud Native with FD.io Naoyuki Mori & Ping Yu, Intel

» Running VPP machine at Intel booth.
14



Our L4 Load Balancer requirements and implementation

Requirements
« OSS based and fast data plane

« L3DSR LB (using IPv4 DSCP field)
« Scaling-in/out capability

« Integrated with ECMP/BGP on CLOS

15



Our L4 Load Balancer requirements and implementation

Requirements / Implementation
« OSS based and fast data plane
* VPP
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Our L4 Load Balancer requirements and implementation

Requirements / Implementation
« OSS based and fast data plane
* VPP
« L3DSR LB (using IPv4 DSCP field)
« VPP LB plugins
« Scaling-in/out capability
« Consistent-hash feature
« Integrated with ECMP/BGP on CLOS
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Leaf SW

VIP
advertising

ECMP to VIP

Keeping consistency
for member selection

real-server
C

real-server
B
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Our L4 Load Balancer requirements and implementation

Leaf SW

Requirements / Implementation viP

- 0SS based and fast data plane ... advertising
* VPP

« L3DSR LB (using IPv4 DSCP field)
« VPP LB plugins

« Scaling-in/out capability
« Consistent-hash feature : :

. Integrated with ECMP/BGP on CLOS :N+1LB cluster 4;( .........................
. Router plugin on CLOS network e

for member selection

ECMP to VIP

real-server
C

real-server
B

real-server
A

VPP Realized requirements of our use case:
- OSS based stateless L3DSR L4 Load Balancer
- Stable scaling-in/out N+1 capability
- Layer2 agnostic, easy EoL (life cycle) management
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Internal VPPLB architecture overview

VIP access BGP protocol

User Space:
LB plugin

- FIB lookup

librtnl
Golang API VPP FIB B BG Pd
API Client _ (shm) Write FIB

Kernel Space: Read FIB
P N  _A\\rite FIB
Linux FIB

19



VPPLB/node throughput test: 10G

IXIA pps: multi flows via VPP
96% @10G wire rate Ae——————
| coee samghc-sox IP 10-secPort

lllll

Traffic generator: Ixia

VPP Server Spec:

« CPU: Xeon E5-2650L v3 * 2
« Memory: 384GB

« NIC: Intel X540-AT2

VPPLB Server

Traffic
generator

ToR SW 145

Sufficient performance on 10Gbps server!



VPPLB throughput test: 100G

100G 1oy SOHT g

sf o\ 61%@100G wire rate

x

frame sarc |Byic)

Traffic generator: Ixia

VPP Server Spec:

« CPU: Xeon Gold 6152 * 2
« Memory: 754GB

* NIC: Intel XXV710-DA2 * 2

VPPLB Server

Traffic
generator

ToR SW 145

Challenging to the next mile stone!
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LB management System

« In-house integrated management system

VPP node proprem
Metrics agent

NS5 — S
il —o9t> 4

UIIayer

API access \ a

Realizing fast and stable VIP deployment

22



Call to Action
e D

 FD.io: A Good open community resolving real-world
networking issues, and updating features

« Quick response from community
 Deep networking knowledge in community

« Collaboration

« Sharing your ideas/issues
« Coding and verifying in each environment
 Talk to each other

Let s work togetherl

Copyright (C) 2018 Yahoo Japan Corpor All Rights



Thank you
for your listening!

|
YAHOO!
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Yahoo! JAPAN introduction

Monthly Page Views

70015

Number of services

100+

Daily Unique Browser

900055

Daily Unique Browser
(Only:Smartphone)

60005

https://s.yimg.jp/i/docs/ir/archives/jp/nenji/2017/jp2018integrated_report.pdf
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e rERoEE BFEN IR — EXEK
- Y85 — )X : VIPZFCER . _;L\i EQEX
« VMEFX: LBaaS (B#E= X5 L) TVIPIAWLWEHU . itﬁj g
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« EtC, etc,
Now: 105VM
The # of VMs

2013 2017
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O— RIS BIRDED

O— RINS>HICRODSENDED =

AE— RERDEE REN Y — EXE Kk
. YIBY— )\ : VIPEFECTER :;;:é;?m
.+ VMEF{X: LBaaS (BEME>XFT L) TVIPIALH L . %ﬁj ~
o AT KDEBEUVWVIPTAWLWE U EEHh ’Et’
« Etc, etc,
Now: 1065VM
The # of VMs

2013 2017

31




O— RIS BIRDED

O— RINS>HICRODSENDED =

AE— RERDEE BRI — EXEK
. YIBY— )\ : VIPEFECTER :;;;é;?m
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« Etc, etc,
Now: 105VM
The # of VMs
B{EDOLBaaSTt+aoh ?
=> FENEDO TS
2613 2017
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7 J—0DLBaaSD:R-E & 0SS

« YIJ—DF7IS547>ALBaaS
AJw |~
« High performance
« XA —HR— bk
- B)EHERIRH
T>(U W s
« HNEA
« Hardware EoL
« Black box

« Scaling-up, no so scaling-out
o LAV —218RkdDPR5T (not on CLOS)
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7 J—0DLBaaSD:R-E & 0SS

« YI—DF7I 5147 >ALBaaS - OSSZFIFBU7/=LBaaS
AUw |~ AUw |~
« High performance « Commodity server/NIC
« R2AH—HR— bk . Traceability/Debuggability

- BNEMESDRA - Easy to add features
7-><'J W~ - Integration with other OSS
« fNEA FAUw ~
- Hardware EoL - HEH/R—MNEUL
- Black box « BRI TEMERER
« Scaling-up, no so scaling-out e )\ I\Lﬂb\ﬁb\(?)

o LAV —218RkdDPR5T (not on CLOS)
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7 J—0DLBaaSD:R-E & 0SS

« YI—DF7I 547 >ALBaaSsS - OSSZFIAU/=LBaaS
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AUw |~

« High performance « Commodity server/NIC
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- BNEMESDRA - Easy to add features
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7 J—0DLBaaSD:R-E & 0SS

« YI—DF7I 547 >ALBaaSsS - OSSZFIAU/=LBaaS
AJw ~

AUw |~

« High performance « Commodity server/NIC

« R2AH—HR— bk . Traceability/Debuggability
- BNEMESDRA - Easy to add features

7-><'J W~ - Integration with other OSS
« fNEA FAUw ~

- Hardware EoL - HEH/R—MNEUL

- Black box « BRI TEMERER

« Scaling-up, no so scaling-out e )\ I\Lﬂb\ﬁb\(?)

o LAV —218RkdDPR5T (not on CLOS)

Y J—mDLBaaSOBEIFHIFZRDER SVPP L7 7]
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VPP is a 0SS “switch” by FD.io community

 Vector Packet Processing
« X NUUELENTZ)\Tw BNLIEETCPUZ D228 (IR
« DPDK
c BE - GERINTY N IADT—F 420
e PluginTCO#aEHLR
« Switching, Routing, ACL, NAT, SRv6, LB, etc
- BIEEE
« ODL, OPNFV, OpenStack, k8s, etc
« CSIT: #&8E - ez =17 ADCI TR
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VPP is a 0SS “switch” by FD.io community

 Vector Packet Processing
« XU NIUEENTZ)\ Oy NILIETCPUZSHEREY (CFI R
« DPDK
c BE - GERINTY N IADT—F 420
e PluginTCO#aEHLR
« Switching, Routing, ACL, NAT, SRv6, LB, etc
- RIEEE
« ODL, OPNFV, OpenStack, k8s, etc
« CSIT: #&8E - ez =17 ADCI TR

» 13:30-13:55 FD.ioCCloud NativeZzilhi® >FI)IL ZEZEK& 1— EK
> 1 >F)LJ—XICTVPPOENREE R ;
3



7" J—DL4 LBaaSDOERLHR & RIS

E?ﬁ;ﬁ
OSSTERRT—F I L —

« L3DSR LB (using IPv4 DSCP field)
« Scaling-in/out capability

» CLOS_LECECMP/BGP & EHE
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7" J—DL4 LBaaSDOERLHR & RIS

EOR{IER [ 2=

« OSSTERIRT—HFTIL—>
- VPP
« L3DSR LB (using IPv4 DSCP field)
« VPP LB plugins
« Scaling-in/out capability
« Consistent-hash feature
« CLOS_ETTCECMP/BGP{&EE
- Router pluginZ#H
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7" J—DL4 LBaaSDOERLHR & RIS

Leaf SW

S ST advertis ECMP to VIP
e OSSTERLRFT—AT L —> advertlsmg

=

Keeping consistency
for member selection

- VPP

« L3DSR LB (using IPv4 DSCP field)
« VPP LB plugins

« Scaling-in/out capability

VPP LB
BGP/BFD node
“ ,@
 Consistent-hash feature

.+ CLOS_E CECMP/BGP & i E.'.“.T.%..L.'?.?!E'.S.t.?r...
- Router pluginz¥/4H

reaI -server
C

reaI -server
B

real-server
A
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7" J—DL4 LBaaSDOERLHR & RIS

BRI | E5 . eS|
e OSSTERLRFT—AT L —> advertlsmg

=

Keeping consistency
for member selection

reaI -server
C

- VPP

« L3DSR LB (using IPv4 DSCP field)
« VPP LB plugins

« Scaling-in/out capability

VPP LB
BGP/BFD node
“ ,@
 Consistent-hash feature

- CLOS_ETECMP/BGP &l ..'.“.T.%..L.'?.?!E'.S.t.?r...
- Router pluginz¥/4H

reaI -server
B

real-server
A

VPPTE:kZEIA:
- OSS based stateless L3DSR L4 Load Balancer
- Stable scaling-in/out N+1 capability
- CLOS ready, easy EoL (life cycle) management
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VPPLBAER Y —FF I F v HIE

VIP access BGP protocol

User Space:
LB plugin

- FIB lookup
librtnl
VPP FIB e
Golang API
API Client  (shm) Write FIB

Kernel Space: Read FIB

— = Write FIB
Linux FIB

43



—a»IcDDVPPLBRIL—I'Y I~: 10Gbps

Traffic generator: Ixia
gty i VPP Server Spec:
T oy o | « CPU: Xeon E5-2650L v3 * 2
« Memory: 384GB
« NIC: Intel X540-AT2

gl 96% @10G wire rate

VPPLB Server

Traffic
generator

ToR SW1

10GIRIBCHRIRINITA -V AZRH |
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—a&blcDDVPPLBRIL—T'Y b: 100Gbps

VPP ok Traffic generator: Ixia
s ] | T e i —— ] VPP Server Spec:
s o -] . CPU: Xeon Gold 6152 * 2
- ™ y SOG: W0fows S0HT Mvip . Memory: 754GB

2t SLAIOERNTICE || - NIC: Intel XXV710-DA2 * 2
S ]
§ nr ]

o\ i VPPLB Server
s \ 5 Traffic
. ] generator

— »
.1
4
P P ‘ ToR SW
2 630 Tes KO6 24 ns 123 140m 1556 O
| By

XHA D T —X(CAITT100GNA DK
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LBaaSEE S AT A

- JWMBRFEUZVPP LBaaSEHI X5 A

VPP node proprem :
VPP Metrics agent

NS5 — b
il —o9t> 4

UIIayer

API access \ a

=R - ZEUEVIPFTI OA 2% 46




Call to Action
. _
e FD.io: IREHRFRORBERT BT TIRL . =FDRY NDO—D
iz 9 (EP< RO AN3dETERWI=1="71

Quick response from community
Deep networking knowledge in community

« Collaboration

Sharing your ideas/issues
Coding and verifying in each environment
Talk to each other

Let s work togetherl



Thank you
for your listening!
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