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Open Source

◼ 持续增长近乎无限的需求

◼ 持续降低永远不够的经费

◼ 人永远不够

◼ 一人全栈

◼ 通用、标准
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e-Science Center

◼ 面向校内外的

数字化服务

✓ 科研

✓ 教学

✓ 管理
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sci.nju.edu.cn

人工微结构科学与技术协同创新中心



Open-Source Mirror Site
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Domain name IPv4(A) IPv6 (AAAA)

mirror.nju.edu.cn Y Y

mirrors.nju.edu.cn Y Y

help.mirror.nju.edu.cn Y Y

help.mirrors.nju.edu.cn Y Y

*.mirror.nju.edu.cn Y Y

*.mirrors.nju.edu.cn Y Y

ipv4.mirror.nju.edu.cn Y N

ipv4.mirrors.nju.edu.cn Y N

v4.mirror.nju.edu.cn Y N

v4.mirrors.nju.edu.cn Y N

ipv6.mirror.nju.edu.cn N Y

ipv6.mirrors.nju.edu.cn N Y

v6.mirror.nju.edu.cn N Y

v6.mirrors.nju.edu.cn N Y

Domain name IPv4(A) IPv6 (AAAA)

repo.nju.edu.cn Y Y

*.repo.nju.edu.cn Y Y

docker.nju.edu.cn Y Y

gcr.nju.edu.cn Y Y

ghcr.nju.edu.cn Y Y

glcr.nju.edu.cn Y Y

k8s.nju.edu.cn Y Y

ngc.nju.edu.cn Y Y

nvcr.nju.edu.cn Y Y

quay.nju.edu.cn Y Y



Open-Source Mirror Site

Mirror Outbound traffic Unique IP Unique UA Unique URL Count

05/01~05/31 553.0 TB 11,449,026 3,711,323 37,824,966 2,634,019,480

06/01~06/30 427.7 TB 10,138,783 2,541,068 17,947,242 752,361,957

07/01~07/31 1,013.4 TB 5,855,293 2,505,396 22,359,394 402,760,580

08/01~08/31 1.7 PB 6,052,040 1,514,859 35,576,447 546,055,440

09/01~09/30 1.5 PB 4,786,754 3,374,614 34,209,089 740,073,079

10/01~10/27 419.8 TB 3,536,479 5,393,293 15,551,740 256,596,637
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Repo Outbound traffic Unique IP Unique UA Unique URL Count

05/01~05/31 45.5 TB 99,618 24,806 469,629 135,333,970

06/01~06/30 48.8 TB 110,520 25,507 626,701 128,619,842

07/01~07/31 49.8 TB 103,971 25,513 382,116 137,010,917

08/01~08/31 28.1 TB 109,489 23,618 369,145 155,208,283

09/01~09/30 42.0 TB 102,360 24,014 1,266,812 148,345,314

10/01~10/27 39.2 TB 92,504 20,045 1,205,472 134,427,633
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Open-Source Mirror Site

◼ Frontend: Public IP, reverse proxy to backend, HTTP caching

◼ Backend: Storage, Synchronization

 Reduce backend ZFS HDD load and shorten Rebuild and Scrub times
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Virtual Machine

mirror nginx

Physical Machine

ZFS nginx

reverse proxy

NVMe SSD

HDD

Optane

Virtual Machine

mirror rsync

Physical Machine
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reverse proxy
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HTTP(s) RSYNC



Open-Source Mirror Site

7

N
g

in
x 

P
ro

xy
 C

a
ch

e

M
ir
ro

r 
N

e
tw

o
rk

 T
ra

ff
ic

 b
it
s
 o

u
t 

(-
) 

/ 
in

 (
+

)



Open-Source Mirror Site

◼ Synchronization

 tunasync

 tunasync-scripts, tsumugu, shadowmire, mirror-clone ……

◼ Post-Synchronization Processing

 Clear frontend node Nginx cache

 Get size from ZFS

 Repo synchronize dependencies
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Open-Source Mirror Site

◼ Frontend: Public IP, Application, Database

◼ Backend: Storage
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Virtual Machine

repo app

Physical Machine

ZFS HDD

Optane

HTTP(s)

NFS

Repo App

container registry

go goproxy

npm artipie

maven reposilite



Open-Source Mirror Site

☆The largest mirror site in CERNET

◼ Repos: 457

◼ Size: ~397 TiB

◼ Requests: 2035.4 million

◼ Traffic: 5121.7 TiB

◼ Cache Hit: 83.7%
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Repo Requests M Traffic TiB Cache %

ubuntu-cdimage 247.3 2672.6 98.1%

julia-releases 199.3 317.4 98.8%

rocky 186.8 195.3 97.0%

eclipse 73.5 43.7 89.0%

pypi 57.0 95.1 39.9%

Repo Requests M Traffic TiB Cache %

julia-releases 199.3 317.4 98.8%

kali-images 6.6 78.7 98.4%

openjdk 3.3 313.6 98.4%

armbian-releases 16.9 125.3 98.3%

ubuntu-cdimage 247.3 2672.6 98.1%

Repo Requests M Traffic TiB Cache %

ubuntu-cdimage 247.3 2672.6 98.1%

julia-releases 199.3 317.4 98.8%

openjdk 3.3 313.6 98.4%

rocky 186.8 195.3 97.0%

deepin-cd 9.1 148.5 95.9%



HPC Storage

◼ 2017-2020:

 HPC Home

 Open Source Mirrors

 Backup

✓ Raid6

✓ Metadata: SAS SSD

Data: NL-SAS HDD
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IO 1 IO N

Storage A Storage B

HPC

IB SAN

JBOD 1 A JBOD 1 B

JBOD N A JBOD N B



ZFS Storage

◼ 2020-now:

 Open Source Mirrors

 Backup

 Archive

✓ Raidz3

✓ Compression

✓ ARC、L2ARC

✓ ZIL 12

Optane Persistent 
Memory

NVMe SSD

22T SATA

18T SATA

14T SASS

ZFS Storage

JBOD 1

JBOD N



ZFS Storage

◼ ZFS ARC (~1.3 TiB)
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ARC Demand Metadata & Data

ARC Prefetch Metadata & Data



ZFS Storage

◼ ZFS ZIL (18 GiB*2)
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Network
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Network
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Open-Source Mirrors Site

◼ Web Frontend

 https://github.com/nju-lug/Mira

 2021/12: v1

 2023/01: v2

 2025/10: v2.3
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Open-Source Mirror Site

◼ NO Load Balancing, NO High Availability

 ZFS

 ZFS ARC

 ZFS ZIL

 Nginx proxy cache
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MirrorZ

◼ https://mirrors.cernet.edu.cn/

◼ https://mirrorz.org/
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help.mirror.nju.edu.cn

help.mirrors.cernet.edu.cn

reverse proxy



2023年：第一届开源软件论坛

◼ 主要面向学生

◼ 一天15小时
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2024年：第二届开源软件论坛
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2025年：第三届开源软件论坛

◼ 直至近24点
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开源软件论坛

◼ 2026年继续
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服务

网站 服务 推出时间 ↑ OTP 用户量

高热密度机房 2008

hpc.nju.edu.cn 超级计算 2011 强制 ~ 1 千

box.nju.edu.cn 云盘 2017 可选 ~ 5.2  万

mirror.nju.edu.cn 开源镜像 2017 ~ 1 千万独立IP / 月

git.nju.edu.cn 代码托管 2018 可选 ~ 1.1 万

entry.nju.edu.cn 远程控制 2018 强制 ~ 1.1 千

test.nju.edu.cn 网络测速 2019 ~ 7 万次 / 月

stor.nju.edu.cn 数据存储 2020/2025

table.nju.edu.cn 协同表格 2020 可选 ~ 8 万

tex.nju.edu.cn LaTeX 2021 可选 ~ 1.8 万

doc.nju.edu.cn 文档中心 2021 编者强制 ~ 3 万独立IP / 月

speed.nju.edu.cn 内网测速 2024 ~ 7 百次 / 月

pass.nju.edu.cn 密码管理 2025 可选 ~ 1 百

time.nju.edu.cn 网络授时 2025 ~ 6% 中国DNS应答(NTP pool)
24



HPC

CPU

Intel Xeon 5150, E5430, X5550, X7542, E5620, E5645, X5650, 

E5-2643, E5-2660, E5-2692v2, E5-2680v3, E5-2630v4, E5-

2640v4, E5-2650v4, E5-2660v4, E5-2680v4, E5-2682v4, E7-

4820v4, E7-4850v4, Gold 6140, Gold 6148, Platinum 8163, 

Platinum 8168, Gold 5218, Gold 6248, Platinum 9242, Gold 

5220R, Gold 6226R, Gold 6230R, Gold 5318H, Gold 6330, Gold 

6338, Platinum 8358, Gold 6458Q.

AMD EPYC 7302, 7402, 7702, 7B12, 7K62, 7543, 7552, 7K83,

9654, 9754, 9755.

GPU

Nvidia Tesla K40, P100, V100(PCIe), V100(SXM2), A100(SXM4). 

Nvidia GeForce RTX 2080 Ti, TITAN RTX, GeForce RTX 3080, 

GeForce RTX 3090, GeForce RTX 4080, GeForce RTX 4090, 

GeForce RTX 4090 D.

NET

1/10/25/40/100Gb Ethernet, 10Gb iWARP Ethernet.

20/40/56/100/200Gb DDR/QDR/FDR/HDR InfiniBand.

100Gb Omni-Path 25

计算

存储 网络



Cloud Storage

◼ File Sync&Share and Collaboration Platform

◼ Seafile

 Community Edition, Enterprise Edition

◼ Desktop Syncing/Drive Clients, Mobile Clients

 Windows, Mac, Linux GUI/CLI, Android, iOS

◼ Rclone ……
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Cloud Storage

用户

…………

Web LB

前端 ……6…… 前端

MariaDB1 MariaDB2 MariaDB3

S3 LB

对象存储 ……6…… 对象存储

用户

NGFW

WFA

SW1-SW2

LB1-LB2

NJU LDAP1

Memcached VIP

MariaDB Cluster VIP

后端

…………

OnlyOffice

HPC LDAP LB

Elasticsearch

HPC LDAP2HPC LDAP1

NJU LDAP 
LB NJU LDAP2

Load Balance VIP

Keepalived VIP

Server

Network

◼ 自主设计建设全分布式微服务架构

◼ 四校区协同共享，持续数据访问与保护

◼ 跨学科跨单位数据流动

◼ 丰富API二次开发

◼ 学校统一认证与HPC双接入

◼ HPC同步与备份



Cloud Database

◼ Like Excel, Like Database

◼ SeaTable

 Developer Edition, Enterprise Edition
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Office on Web

◼ 2017~2023: Office Online

◼ 2022~now: OnlyOffice Docs

 Community Edition, Developer Edition, Enterprise Edition

◼ 为表格SeaTable和云盘Seafile提供在线Office文件查看编辑
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Git

◼ GitLab

 Community Edition -> Enterprise Edition -> JiHu Edition
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Speed Test

◼ https://github.com/librespeed/speedtest

◼ Internet

 http(s)://test.nju.edu.cn

◼ In-campus

 http://speed.nju.edu.cn
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数据存储

◼ 用途

 传递

 发布

 归档备份

◼ 存储

 HPC

 Cloud

 ZFS

◼ ProFTPD
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绿岸射电天文望远镜►南京大学
OneDrive → NJU Box → FTP ≈ HPC



密码管理

◼ 基于兼容 Bitwarden 客户端API的 Vaultwarden

◼ 校内部署、存储和传输

◼ 高级功能

 无限组织、用户、集合

 集成TOTP

 加密附件

 紧急访问
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北斗授时

◼ 高精度稳定的授时服务

34

Server

ptp4l

NIC

硬件时间戳

GNSS接收机

恒温晶振
OCXC

NIC

硬件时间戳

IEEE 1588v2

L2 P2P PHC Chrony

System Clock

NTP

Nginx Web

x2

Load

Blance



Web Site

◼ Documentation

 https://doc.nju.edu.cn

 https://github.com/BookStackApp/BookStack

◼ Joomla

 https://hpc.nju.edu.cn

 ……
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Logs

◼ Filebeat -> Elasticsearch -> Kibana

◼ Log Retention Duration 180 Days

~ 21 billion docs

~ 6.5 TiB
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Monitoring

◼ Exporter -> Prometheus -> Grafana

 ALL: interval 15s, size ~2.3TiB, retention ~868d

 HPC: interval 30s, size ~2.0TiB, retention ~373d

◼ Scripts -> InfluxDB -> Grafana

◼ Cacti

◼ Ganglia
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Series Label Pairs

1 279 566 12 434

Series Label Pairs

391 961 22 452



Web Application Firewall

◼ SafeLine

 Community Edition, Enterprise Edition

 ACME

 TLS
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Nginx

so

Nginx

so

……

Detection

Detection 
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