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EHIRTER

2003-2014

- 2003 &, REFEI/MITIEEIL ftp.tsinghua.edu.cn
© {ORFRIL ftp.tsinghua.edu.cn (Sun) « ftp2 (B#EPC)

- #3PE . yeshao@newsmth. Hansen. Wanzheng. trueice. youngcow
* 2006 £, iz ftp3:
* Dell 4U Alx552%, 1.5T SCSI tg&

C AERH: BTEERK, EREMRE, AR ZEp/ftp2 X AEFiRk, 115
GFENUE 7 AR EIUPCARSS 28 BN SunAk 558540 B 58 LUZ HEQ%E’JE%}



http://ftp.tsinghua.edu.cn
http://ftp.tsinghua.edu.cn

EHIRTER

2003-2014

- 2011 F, ATFRZHER, BFERGEHNIUN

38, ZEEM (ram) ZFEE (a.k.a EE, scateu) B (BFEEE) TUNA
* TUNA %3 ftp3 437

4 H, BFftp3 B RE T, Big T ftpd

© B 2012 8, ftp3 MELIAIE, FTIREARS

2012 F, BRSSEEFEMTN: mimkSE+MaFiEikSeE (ftp3,4)

- 2014 F 7 H, EEBEREEERIBRIE, REIE T4




S EMNE

2014-2016

- 2014 F 10 B, KiEZBMHIRSRIEERRUL
- KE (bigeagle) EE 7T tunasync EiEzs
* £ btrfs™ snapshot [RFES
- BARSZZ81E1T; 10GVv6 + 100 M v4
- 2015 6 B, btrfs ERHEEE, B extd EFED
+ 2015 10 H, &xd 12tp fxE, M veEANT TIE v4
- 2016 £ 3 B, MB4H#, ARSzsmEimik(o]
* AKAREZIEMNY, SalFRKRARBIBETF
- BEREREHITHY “IERME” ZanfeISeIR?
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2016-2013

* 2016 £ 4 B, XJhmZE N i, R 7T REIGIEM AR
+ 2016 £ 5 H, #MRBAnAkSSE L&
B85 DELL R720xd, % RAID6, 3T X 12, FIKINixiEN
* H GO EE ¥ tunasync



tunasync




tunasync

neomirrors



tunasync

why not docker

+ 16 & docker NIR1T

- G E docker BNIEFRRE A
“docker RiE& A% webapp”
“YREERP AEE? docker, Ak, XHEdockerE, ERHRK
“CAIRERIZ, EEFFH docker build —iEA 8EMX”




tunasync
but why finally docker

© Ixc “RRIAAL ERPAE:
- EIEARTEN
- Docker IEFfR A
* 8 F A Volume EZiM &, HErAIZRIEDEHEIS2EA
=
- fizs
' Docker IRIREME T — T EIIZPRIARNIEITIAR




tunasync

with docker

& neomirrors :
’7022/ docker container
neomirrors ’7/;@/

bravo

docker container
bravo
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2016-2013

+ 2016 F£4 B, YIhEEM EL%, f#ERTHEGILIEAMAYRRA
- 2016 £ 5 B, #iEBGuhiRsS2E 4% (neomirrors)
+ BA& DELL R720xd, f& RAID6, 3T X 12, FIKINFRIZEN

* A GO EE Y tunasync
+ 2016 £6 A, M Linux Fundation ¥k R620. R720 &S

- I HPEM Alfa. Bravo, =17 NS, 1%, HA bravo i
IRt git BRSS

2016/12/4 A A\MIKEZIEARSS 25
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2016-2013

+ 2016 £ 8

1, rsync-huai £%&, BxEEEE 10

B H rsync RS, BRImSELFR—R, REB[BERA—BEE, JHFEIO
- BBEREFEXHIIR, FALERERFE?

- AT
- FRHEt

EBHWBFNHS XGRS HERE

- (B rsync X538, ML only-send-attrs, i

+ BAEX?

FiE, BEXF

* ¥ rsync daemon N T {EE RiEMEFH

* {BLi rsy
 FEMR?
* tmpfs:

* reiserfs

nc LY, SLPMENXFRBRE{R, SOXREHF

FIMXHEEDS 4k, N7
over loop on tmpfs

F[RIGAR/)N

FRNBEARTF, B

-RE R 8 FTIXF R/
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2016-2013

- 2016 &£ 12 A, nanomirrors 4%

[ -

* 5 neomirrors [@& S
- B2 T 12 X AT i #
* NIt ZFS
C BEAERFET?
* btrfs BYZG)IIRZ
* AT ARRFHBEAK




KN

DNS: I .

Core Switch Campus Net
mirrors.tuna.tsinghua.edu.cn
Ra nd O m: -’ Access Switch
192.0.2.6
192.0.2.7
A Keepalived A
. o .
= =
neomirrors nanomirrors
192.0.2.4/24 192.0.2.5/24
192.0.2.6 192.0.2.6
prio: 20 prio: 10

192.0.2.7
prio: 20



http://mirrors.tuna.tsinghua.edu.cn

KN

DNS: I .

Core Switch Campus Net

mirrors.tuna.tsinghua.edu.cn
Ran d om: -’ Access Switch
192.0.2.6
192.0.2.7
AV Keepalived A
. i
neomirrors nanomirrors
192.0.2.4/24 192.0.2.5/24
192.0.2.6 192.0.2.6
prio: 20 prio: 10

192.0.2.7
prio: 10


http://mirrors.tuna.tsinghua.edu.cn

i R

2016-2013

- 2017 E 8 B, M=: MEEIREIZEIKE
- 2017 10 B, neomirrors ¥ a4 12 X 4T lE£
- 5 7ZFS gl FE (ZEmRARIN, Rub{HFEZ)




= LR
2018-2021

*2018%F 28, IR ET

- 8 HPE Br3328, &8 11 X10TB SATA,
2 XSSD, 2X 300GB %%t SAS

+ —&SEVE neomirrors, 11 &2 RAID6 +2
SSD smart cache

- —&SEVE nanomirrors, 6 & RAIDZ X 2 +
2 SSD [2arc

- 58 10 Gbps 1A




= X

DNS:

mirrors.tuna.tsinghua.edu.cn

198.51.100.2

N
neomirrors
192.0.2.4/24

iptables: l
match mac src = lb, connmark_10Q

“Access Switcn®

N
nanomirrors
192.0.2.5/24

match conn mark 100, mark 100

ip rule:
match mark 100 lookup table 100

route 0/0 via 192.0.2.2 table 100
route 0/0 via 192.0.2.1 table main

Core SWltch

Campus Net

Load Balancer
192.0.2.2/24
198.51.100.2


http://mirrors.tuna.tsinghua.edu.cn

= XL

Pros

- DNS 52 E#z5A LB

- SEMRNE LB 52, ECEE

SCIRYSES W Mk ivel|=

- f£F hash &RE&, &R IP hash fgimithit, XE—RAFPFREF—E4




= X

CO n S 192.0.2.4:80 <=>203.0.113.5:12345 198.51.100.2:80 <=>203.0.113.5:12345
192.0.2.4:80 <=>203.0.113.5:12345
o NAT to: 198.51.100.2
= = [
BT RY, BREMNE
* LB B4 EEE neomirrors Load Balancer Client
192.0.2.4/24 198.51.100.2 203.0.113.5

- work around: B RESHF LB, REIWVEZAR=E LB L

. fix: (M FPGA 5t - -
- LB FPGA #3355 R IN7E 30s &L

- BRIt fiEH R TCP 8B il 55

- BRIRWEIRARIAR, [BIE RST

- BEIRSS28INIR, NIFULEC EARSS8s £ TCP &z Ayt
- FEARSS 38 £ TCP E#E4% RST

- BEEEFIHAHE TCP EHZW RST 7

© BT

N




= XL

cons

- LBETFZFE, BRIEH[E
- LB BR1%sE

- work around: EZRE%sF LB, RIS R=

- fix: {€H8 FPGA %%
* LB FPGA 3353 R IN7E 30s [FEKX

M

- work around: x4 FPGA ¥ %, 1%,
* LB N[BIACK BB EB™E
1P N E—ERBY i) e iR EE R
SRR 1A E R X AR ARG

H CPU %
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2018-2021

- 2020 F 8 A,

g

- 20X 6.4T NVMe, 2X10Gbps
- & nanomirrors
- ZFS & : 5X6.4T RAIDZ X 4

£21 |OPS HI1E

&5 rsync-huai

- 2021 F9], KRE

a5
3 =B uatun by

WAL 100G &F, 3
2RO EECEA 2 X106 122 A

2

_I_

SIEHY NVMe BRSS 85 211

IMZIOE K E] 100G
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2021-5
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- 2021 &5 B, f£HIEMEE NVMe BRSZ 2221, YIE (BARBEFK!
THIIIAEF! ) KWEEBFERLKRSZS

~l|u

- BIRFRERIE, [HERAEEN x86 RS SR ILUARSZZ[IAARK?
© {8 NVMe RSZ8ENEIRBERIRL E (FARAFEIRX1)
- HATME T aarch6d e ARRS 2 T

© FINHIE R e —ARFERIARSS 88, EiR Linux Fundation
g8M&AY alfa 1 bravo

* Linux Foundation BYARSZ 2844 4E48NE, LRSS mohie !
- BZF, W ARIZEAR?

2021/5/25 #ﬁﬂlﬁﬂ%
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C STERNITR, —HRERER —VIRERE RS

- EIRET, meEdEEAE. BIEBUNERARERFERIRSS S L
C—EIE R—AP—EEIREXIRER—1T RS 2:

- A2 LB A2 LB! ! AZLB! ]
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=T ECMP HIXE G

DNS:

mirrors.tuna.tsinghua.edu.cn

198.51.100.2

Core Switch
192.0/20 Campus Net
route198.51.100.2/32 ecmp via
192.0.2%4 bfd
. 192.0.2.5%fd
BFD Session

ﬁ Access Switch

= =

neomirrors nanomirrors
192.0.2.4/24 192.0.2.5/24
198.51.100.2/32 198.51.100.2/32


http://mirrors.tuna.tsinghua.edu.cn

= X

=T ECMP HIXE G

Core Switch
Campus Net

DNS: 192.052.1

' route198.51.100.2/32 ecmp via

192.0.2%4\bfd
mirrors.tuna.tsinghua.edu.cn  grp secsion 192.0.2.5Q0
198.51.100.2 y —
-’ Access Switch
- -
IpVsS: Sync daemon IpVsS:
vs 198.51.100.2 source hash, route  neomirrors BFD Session nanomirrors vs 198.51.100.2 source hash, route
rsl:192.0.2.4 192.0.2.4/24 192.0.2.5/24 rsl: 192.0.2.4

rs2:192.0.2.5 198.51.100.2/32 198.51.100.2/32 rs2:192.0.2.5


http://mirrors.tuna.tsinghua.edu.cn

= NOTER
2021-%5

2021 F 5 H, EABEER NVMe A5 28 1ML,
© BEM neomirrors, F{JA Linux md %X RAID PE!
- EREIER
© EHEAH ZFS!
* 6 A, |[Hneomirrors I'F, #1TEIE¥%Z, =8l/A=H nanomirrors 738
* BBF T — UM E 78 nanomirrors, FFT neomirrors BRI TR A X
8 A, WMBRE[EN, FikSZFDIZRABFPIEXR

- KBS nanomirrors F&#ki=z, ZE neomirrors FRENE, SSHXOE, MMATTSRE

<5+
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2021-5

+ 2022 F, RERY LFH
+ 2023 &, MEURERT LFH
 BBRT IOPS iz e, F X TRk T Al
* IPv4, BEREMEE 20Gbps, LK
- IPv6, JBEREMEO 100Gbps, R&E#A
BES 18BN IPv6 14 IPv4 JiE?
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mon server
AR 4
SB0000 [ 1
Core Switch 000000
Campus Net VI Translator Internet Client

2001:db8:1:1::<ipv4>/64 =>2001:db8:2:2::<ipv4>/64

y _/
L
ebpf: convert4to 6

neomirrors
192.0.2.4/24
198.51.100.2/32
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EAJA VI Fei /

Core Switch

- o -

Campus Net

IVI Translator Internet Client

2001:db8:1:1::<ipv4>/64 => 2001:db8:2:2::<ipv4>/64 203.0.113.5

y _/
L
ebpf: convert4to 6

neomirrors
192.0.2.4/24
198.51.100.2/32




-
_

Mon server

A
0000 -
Core Switch 000000
Campus Net VI Translator Internet V. d Client
Qadb8. 1. 1<ipv4>/64 => 2001:db8:2:2::<ipv4>/64
BFD Session

ebpf: convert 4 to 6

neomirrors
192.0.2.4/24
198.51.100.2/32



- 4219 20 EMEIG, TUNA BBRITEHBTIBEZRE:
+ 102.4 TB &iRTTR NVMe 721
© 32 TB (NTE1Ff#
* 40 Gbps IPv6 F &
* 20 Gbps IVI IPv4 #35 + 6 Gbps IPv4 5
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- FET A (FAEFHARDRE L)
* LR NVMe: 102.4TB=>128 TB
- NTEASTFEE: 32TB=>160TB
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