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<HRRE. HEFER>

Softbank Telecom (2006-2012) : JEABIFIPNW (solteria) Ds%at/HE3E

NTTRIE (2012-2018) : LTE/3GH®DIP/\w/h—>DiEEE, EPCRIF

KDDI (2018-) : SGANWSESET/1BZE. IKRDA MRYIR RV FHIFE

ol #th (KDDIRN=HL IPRY I —7EB)

<IXPE. BHER>
KDDI (2017-2018 ) : IPEmMES(R., VEZ

(2018-) : FTTH/5G NWESET/48ZE., RDA MRy I XAy FFIFE
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® Hans Tseng (Delta Eelectronics, Inc)
<HERE. BIEH>
CipherLab Co., Ltd(2009-2011) : RFID antenna design, Embedded Linux system
Delta Eelectronics, Inc. (2011-) : Wireless AP development
ONL, SONIC, Linux Driver development

7

@ F7lZ Hfiff  (Delta Electronics Japan Inc.)
<#AXRE. HHZEFE>
E1@E (~2014)
Delta Electronics Japan Inc (2014-) : White Box SwitchD¥L8REENCFAESE L CRESE
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ThalarctOS 7—3F70F v

ThalarctOS Demo

FAFEROEFPOKRBEK/SRDOEE

TARAAYEIID, BRULGE
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m ASIC/N\—RDUI7(AsiciK)/ YT PIIT7 DEAEDRICLDATEREICHD FH I HE

B Type 3/4ZFERTIIRIA MRYIRARIYFUwWBSExR:E)EFEM,

RIA MYIRRAYF |-
type 1 type 2 type 3 type 4
VIRoF JohoF

N—ROI7

N—ROI7

ASIC ASIC

LINEZA,. Yahoo!&A, NTTERZSFI & A,
| EEREREE w4, [DEA. &< BEA AT&T, Facebook
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WBSIZEHR/REEERIZPO I X FOHIRICHEWNT, KERRT>SvILEHHTNS
EBAENTWND, UHUL. [(iHEERROHELE] ° [EABERAMUADIAR] (C

DWTEARRAERRNZ . €ZT, BRLECHETTZREDHER] LU ER
RSN RES | Z1T5EHICHMLTORFEZITOIE.

A=TYY-ADRYN ||[®@ A=TVY-ADRYBFI—-J0SPRouting7IVUs—>3a>hE
7—J0SDEE 12U, BHHICERTESLSCROR.

FYTEYMDARBE: || KBEFVITYMDAPIN—EBA—TVICIRD, A—-HBSHTH
A-TUEDER FvI ey MBIl g 3 EDRIEEICR DT,

E 1=
B
=
=23

SPEIFOWBSS1> || e HRDIRLZBFrUFHISDEE(CELD. SPRITOWBSS1>
YT DB FYIHIEMU TS,

R

o A=TVY-AVINIIFZERLEITOMNAIHOBEFEZERL. WBSEAICKLSE
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J\—RD 17 : BroadcomftTomahawkiEEH X v F 100G x327R— M (Delta:AG9032v1)
VIRIZIT : R=ROS/IW—=FA DO FPITV/IRZA R ITVEA T >V —RA%&EH

V=51 DB EEASICICEZ ALY J b1 7 (Switch Fabric Daemon)%Z %

(e
snmp,syslog, IF&E \ YIRUITE ge Eﬁ%ij&
A=T>Y-2 — OS LD —-FT12)1B%R%E
Net-snmp Switch Fabric ASICICEERAL,
M N °N
\iproutesz Mgmt ROUt”’]g Daemon \\1'7;3 YY—2R
-
o ) g AP L e
A—TY ASICDAPI
—TYY-2 -
FRRouting ~N—2RX0S A=T2)-2
\ 7f open NSL
(s ar \
Bae
N—2R0S,/\-RI17EE CPU XEY ASIC
A=Y= —_K &
Open Network Linux N=-ROI7E

\_
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BisUS
IRANOSICIRTFUR LR T —E 555

7204 -0-IVI\YIDAE—Rup
YIMNIIF DR—FEUFT11Em L

/\—ZOS(open network linux)
Whitebox

=17 HEICLDHW

LDIRFEFRZRSU.
Disaggregated’OSA !

mvender A White box

»ThalarctS

open network linux (vender A)
White box (vender A)

m vender B White box

»Thalarct05S

—_—

| open network linux (vender B) |
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software
(user space)

software
(Kernel space)

hardware

Mgmt Control Plane Switch Fabric Daemon

............... Open
—FRRoting— Configd

......... | J

— ., R
T | =
: : 3 I e, KDDI&DZH8A
¥ rRB § :
snmp . . H

OSAPls | ; OpenNSL

Nt k Stack Open Network Linux _“: =

............................................... Broadcom Device Emulatior-

q BCM chipset
White Box (Hardware Packet forwarding)
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XXX Switch Fabric Daemon i >R—3%> b e 11
Switch Fabric Daemon Data

Model
upen

® Switch Fabric Daemon®&El

Configd

rsyslo
g

[OSEDIN—T1>J1BERZEASICICESAT, |
T hs BADEEEZS ! ?

-ASICO#MMIYT1IL -3 ].

fepiadiga AR A4
-OSHEDIEHESE, B }
-ASICHVEBIRTEZ Xyt —JICEER }

EREHROEE, FHIEROASICADESAH
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20>5—>v#8Nh (Elupdate)

A

N
Thalarct0S 12

Mgmt

Net-
snMmp

Control Plane

-FRRoting-

: IF
: _o r

Switch Fabric Daemo,n,____
g onfig

Netlink
routine

(6)

OpenNSL- : |

OS APIs
1 (2) (3\
Network Stack Open Network Linux
(Software Packet forwarding)

.........................................

Broadcom Device
Emulation

(8)

BCM chipset
(Hardware Packet forwarding)

White Box

1. RIRENHRLE

2. =) EORRET—TIL
(FIB)EE%f

3. I—RIVHANETLINKXvtz—
TIXE

4. NETLINKXYtZ—>%52{E
5. Xwtz—SaETUNERT—
INE7YIFT—h
6.:ZHDFIEETAT—RI 3
IF state/ID%HESR

7. RigIEHZASICICESIA
OAPIZcall

8. FIFIBEHRZASICICESA
CB)
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DDR

SSD
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| us |
{ Console CPU 12C
port D,
OOB <
{ port | ‘POE
Broadcom MAC
:
[ |
P1 P3 | P5 | P7 P25 | P27 | P29 | P31
P2 | palprs | Pea| P26 | P28 | P30 | P32
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XX ONL and Hardware Integration T’ 15
B ONL: An Operating System for Bare Metal Switches by OCP

B ONL: A complete Debian distribution + ONLP + associated drivers
m ONLP: provide abstraction interfaces to SFP, PSU, FAN, LED, etc.

® ONLPI: provides ONLP with hardware mapping and drivers
B OpenNSL: external to ONL, provided by Broadcom separately

ONL
(Shell, Libraries, Kernel)

ONLP OPENNSL
Linux Drivers Broadcom Device

ONLPl Emulator (BDE)

(Device attributes, Kernel Drivers) o
Knet driver
Standard hardware Machine specific hardware Switch hardware
(OOB, DDR, SSD, etc) (SFP, FAN, PSU, LED, CPLD, etc)

]
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§OpenNSL kernel modules

B

‘1
Thalarctos 16

B Network stack: standard Linux Network Stack

m Knet driver: create/manage multiple virtual network interfaces, relay transactions

from/to Linux Network Stack and BDE

m Broadcom Device Emulation: provides Switch ASIC hardware abstraction

Router Application

FRRoutipg Configure ASIC
3 R
OS APIs | | OpenNSL |
(Socket) : Open Network Linux :
Network Stack

(Software Packet forwarding)
A

Knet driver

Broadcom Device Emulation(BDE)
Linux-kernel-bde.ko
Linux-user-bde.ko

White Box Hardware

BRCM chipset
(Hardware Packet forwarding)

Port1 - Port32

Control plane pkts f \lv
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B

§ Kn et d I‘ive I’ T‘I;tlltlrctg 7

B Create multi network interfaces(32 ports)

B Trap the control packets(BGP, OSPF, ARP, ND, ICMP) to Linux network stack
B Send out the control packets generated locally to the outside of the box

B Physical Link status monitoring and statistics

O Filtering mechanism can work in conjunction with the switch device field
processor

O Can manage multiple network interfaces using KNET “filters” to direct CPU bound
traffic to the desired network interface

O Utilize Linux Socket Buffers

]
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[]
|'|'|‘

ximJL—4 & BGP#

5‘.

1. ThalarctOSiZEh

2.

3. PSS TJa v OB

_'2

l

——

) NS wvY

Mgmt
-Control Plane- Switch Fabric

FRRouting Daemon

Container Container

Open Network Linux

White Box
U4
AN /
eBGP /N
— A
1 ]\ SN | b Rpu—
172.16.1.0/30 Thalarct0S I
1 E——

- Tester

192.168.1.0/24
Vlan20 (TAGT)

10.10.10.0/24

Vlan10 (TAG{d)
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B Vian1hMHEASNTULES

— OpenNSLOEfERE

Thalarct0S OpenNSLODOEfER B

. OpenNSLOD RE1 X >

[ SlCTomsRL —BI#R. BIERDIEANEEL <20
—BFEINTULR (REEHF20174)

= Black Box>X b

sxDFlag

/*** create egress object 1 ***/

rv = (unit, flags, out_sysport,
out_vlan,ing_intf_out,next_hop_mac, &l3egid);
(rv != ){
("Error, create egress object, out_sysport=%d. Return code %s ¥n",
out_sysport, (rv));
rv;

b

—
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B FRREASICOREMICENDFE

— FRR. Netlink®E{/FERfRA B

10.0.0.0/24 FRR. NetlinkDEN{/FERfiFEARE
,,fIx m 10.0.0.0/24 DR R IEHR c BEATIR) I —> DAV —AD TS
—— I - caosmen. sues
OUTIF Hu0/1 Hu 0/2 —Single Path — Multi Path %4
Hu 0/1 _ SRR —(C I/
A VAEVE T AY -2 (CEDHDD

FRRO\S DFRIEEERNIE U < Netlink X vtz — < D4l

¥ [CEBZAENTLVRN
RN 5=> | [#E AR
Hu 0/2

v4  DelRoute—~AddRoute AddRoute

EVRYDREE ) (RO (REPLACE FLAG)
v6  DelRoute—AddRoute DelRoute—AddRoute

T

i = 5"‘“i OSPF area 0

—
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B \WIDEHRTRBRZRIBUE U
® https://news.kddi.com/kddi/corporate/newsrelease/2019/06/11/3849.html
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“Ta—-AUU-2-8

WIDEZO> T h&EKDDL, A—T2YV -V T NI T T7%=ER P
UTz&A3.275E Y b/ NERENFIEEIR)L—F —FEEA NN v

*| r 1
WIDE
P
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EABEEDILTE (telemetryfiiR 1)

o REE2
UID#H—

o EEE3

FTASIC(Jericho2)A\DM it

<&%E>Jericho2 %
- 9.6Tb/s forwarding capacity
- SR/MPLS/VPLS/E-OAM etcth—

- J)L)L— MREEE]EEx 120075(v4). 60073 (V6) xohahx &L FIFmE

- 25GE/50GE/100GE/200GE/400GE IFB7/R—
- T+ —J)\w T 7 /H-Qos 'R &E
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@1 ANYIa>LiEWVWE

A= VY-2AZFIBUERFEICOWVT
A=TVY-A%FEAITECETHRHERN1I-LAZRIIZZIENTERD,
péaEEbIPbug Fix(2d> bO-=ILTERL,
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Appendix1-ThalarctosO3d S

ﬁ OTfEDELR !
A

RIDAL MRV OIORXRAA Y FHDOSIKEDT,
“H"EEZTEF—II(C !

7
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Appendix2-Switch Fabric Daemon 3> R—%Z> b

Data

Switch Fabric Daemon

Model
Open

Configd

B IF manager

ASICHIERE. /U MUIBDES
WBSOL3IFOFT—JILEIR (7KL A, Link status. MTU. vlanZ)

B Netlink routine

[(I2R—%> M3 I T3]
RIFRAREIRASL T X T Az mE L
-EBEOF-LTHIBUTHFRE

IVIR=R> MR TORERE R~ EE R

kernelh5Mnetlink Xyt —>% S /BT
FIB/interface Manager(CIBEHREEAH

H FIB manager

IPv4/v6DFIBD#ELS/ EI1E
ARP/NDFT—JILDOEIE
ASIC_E ORIRIBIROEZIAH/SEHUIAH

H Ul routine

Command line 1>45—J1— A0t
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