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QUESTIONS

• What is loongarch64? Why a new arch?

• Why port Debian to loongarch64?

• How to port Debian to a new arch?

• What did we do to port Debian to a new arch?



WHY 
LOONGARCH64?





NEW GOV PROCUREMENT :

DOMESTIC
&

CONTROLLABLE



FROM MIPS 
TO 
LOONGARCH



Loongson use MIPS instructions 
without authorization

Partner with ST to made chip

2000s

Loongson acquired a license from MIPS 
in 2011 

2010s

CIP United, a Chinese company, bought 
exclusive rights of MIPS in China, sued 
Loongson for violation

2019



Already 
made IP 

core uses 
MIPS



Loongson planned a new arch to wipeout MIPS 
dependence

2000s

Chinese Government required new procurement 
being domestic and controllable

2017

Several Chinese startup company started selling 
Linux as domestic OS

2017~



Loongson

•Promised 
software

Domestic OS

•Promised 
monopoly  



Loongson planned a new 
arch to wipeout MIPS 
dependence

2000s

Chinese Government 
required new procurement 
being domestic and 
controllable

2017

Several Chinese startup 
company started selling 
Linux as domestic OS

2017~

Loongson partner with 
domestic OS company to 
develop loongarch and port 
Linux in secret

Unknown

Loongarch64 being revealed 
with day - one domestic 
OS/application support

2021



WHY PORTING 
DEBIAN TO 
LOONGARCH64?



WHERE DOES LOONGARCH MACHINES GO?

Government Public Service Schools



AVAILABLE OS BEFORE

UnionTech Tong Xin UOS (Pre - installed)

Deepin OS 

Loongson
Loongnix (off- tree fork)



This crappy TongXin OS perfectly abandoned 
all the advantages of Linux - like systems and 
learned all the disadvantages of closed 
systems … 

Our own people are the best at it, 
accomplishing what the USA has always 
wanted to do but couldn't.

Kana



TRAP FOR 
ORDINARY 
PEOPLE

• Subscription based pricing, pay every year to keep 
system running.

For ordinary user :

• No root access

• Can only install software from built - in software store

• No build tool

• No command line access

For registered developer :

• Case - by- case reviewed application with PII

• JIT root access

• Another subscription fee



HOW TO PORT 
DEBIAN TO A 
NEW ARCH?



PREREQUISITE Toolchain binutils

gcc

glibc

FW / 
Kernel

grub

boot ABI

driver

User 
Space

JIT Runtime

Interpter





WHERE DOES THE 
FULL INSTRUCTION 
SET SPEC GO?





SOURCE CODE 
FROM DOMESTIC 
OS COMPANY?



ABI BREAK
&
libLoL



FROM 
PORT TO
OFFICIAL?







BUT PEOPLE CAN’T WAIT 
ANYMORE

Miao Wang



SMUGGLING THE 
MACHINE AND 
PREPARATION



Architecture:                loongarch64
CPU op-mode(s):            64-bit
Address sizes:             48 bits physical, 48 bits virtual
Byte Order:                Little Endian

CPU(s):                      32
On-line CPU(s) list:       0-31

Model name:                  Loongson-3C6000/S
CPU family:                Loongson-64bit
Model:                     0x10
Thread(s) per core:        2
Core(s) per socket:        16
Socket(s):                 1
BogoMIPS:                  4400.00
Flags:                     cpucfg lam ual fpu lsx lasx crc32 

complex crypto lspw lvz lbt_x86 lbt_arm lbt_mips
Caches (sum of all):

L1d:                       2 MiB (32 instances)
L1i:                       2 MiB (32 instances)
L2:                        8 MiB (32 instances)
L3:                        32 MiB (1 instance)

NUMA:
NUMA node(s):              1
NUMA node0 CPU(s):         0-31

Vulnerabilities:
Gather data sampling:      Not affected
Indirect target selection: Not affected
Itlb multihit:             Not affected
L1tf:                      Not affected
Mds:                       Not affected
Meltdown:                  Not affected
Mmio stale data:           Not affected
Reg file data sampling:    Not affected
Retbleed:                  Not affected
Spec rstack overflow:      Not affected
Spec store bypass:         Not affected
Spectre v1:                Mitigation; __user pointer 

sanitization
Spectre v2:                Not affected
Srbds:                     Not affected
Tsa:                       Not affected
Tsx async abort:           Not affected
Vmscape:                   Not affected



FROM 
SOURCE 
PACKAGE 
TO BINARY 
RELEASE

Source Package

apt source

Binary Package

• apt download 

Release File

• Hash of files/packages



THE BUILD 
LOOP reprepro

• New source/binary 
package

wanna - build

• Find out which package 
can be built

buildd

• Build the binary package 
in chroot with sbuild



YES, BUT

Binary Package

build -
essential

build -
depends

Source



Bootstrapping refers to building binaries for 
an architecture from source without using 
any pre - built binaries for that architecture. 

In the past 20 years about 20 architectures 
have been bootstrapped for Debian. 

At all times this has been a manual and non -
repeatable process.

Helmut Grohne





ACTUAL PROCESS

Bootstrap

• Run rebootstrap script 
on different arch

Native round 1

• Mostly automatic build

• Manually loop breaking

• Custom build profile

• Cross - compile

Native round 2

• Fully automatic native 
build



REPO AND 
BUILD 
STAGE



Days to build the repo



LOONG13.DEBIAN.NET
GITHUB.COM/ TRILOONG
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