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Arce0S LIRUBHERN/ZRE, B Rust EEFFRRI— Unikernel ZEMIRGHERLULA
%. BN 2022 FFHETA, BRICEZREXHRSE. MBFER, XFF tokio, rust-std
FEHNA, Arce0S {EARIRUEAEZ, HSIIREEXRMIFER (Wlk. HEaaF) JLIRA
LEMEREEMRZS, FEEBEXRME] crates.io EMEMAGER.
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Arce0S ABEMAR Unikernel, {BEFJLIBTEEHEBHAAARIZIVZEE, HXANEER
EST, SEREFARESHMRIFE 2023 FFKT Starry0S, Starry BIIEM
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Starry {EASEERESINT 2023 FLEXRFETENRRRENAEZNZEE, B TRZ
FERFENGI, B4F musl-libc-test, lua, busybox, lmbench, iperf/netperf,
UnixBench, libc-bench, cyclictest %, JKETEHTRENFE S, REIRELE"SE
ARk, ELVEERZS, Starry (RATEAMMAER. &5, FHEABHERZAIRERES
TARBEARENINEEERE.,

| reLu HE

reLd FINZEET seld 225, (EREHCAYSINR rust ESTIRIHMAZ, EEEL
seLd ARBAIFEMHIIELLR rust B0 EM, EaF—RKIIZ2MHRZ. Brie&EsxdH
riscved K aarchéd FPEEHIE qemu HROIE(T. HEFIRBFRALRS:
https://github.com/reldteam/

ERET seld RIRIMZ, £F seld WIZmEFLEMERAIGIA, reld {(FRATEIULATS
&, #A rust EHTERRD.

selLd MAZREZNEITHRE, BRTHEERIZBMANZI, TREBRNRER, LUIRERMIREF
SHY lib, FIFF rootserver #i2, EEARNIECES, XLEEERE—E, FEAH
THEBEE IR, MATHEIZHAE, BREMAZ, EERREIRES.

Eit reLu BHAPHINZABMSRER, FFDEH reld_kernel, reld_ipc,
reld_common, rell_vspace, relld_cspace FHMER, HEHESMERF, AETED
RS EARZIERAORERAZSMERE arch XEET, RAERENRE T S EEX,
R SEMERRRIZRIT RIS, NiEIlRFRIeERY, LMETFEHIER.

BRIEZAM, reLd FHRITFIRE seld HRIFFHRAM, reld TERISLIT seld BY
syscall, LANSCHL 7 AEM HEABIERRERN, MPZERIESEIISREY invocation
HE, T TWZEEER fastpath LK notification ZFAE, FEEAIBET seld
IR test M.,

SEIRKEIFN reld ABFRIENNR, EEBERURATTA reld BRITIFHH TR
5k,

| BIHERZREIETE: RZRSHRIE5S

YERET Arce0S HIWHZ, Starry FMUREET Arce0S FAEBHAY Unikernl 3243, im@d
INESMOREER, i Starry SILAMAEPIZAYZRAREE.

EXNEAE, Starry AJLUBEIFMRFSFRIEZIUBRZER Unikernel FREAYFU
[EEiAtz, FERXEEMERS T AIHRISERIINARAN, FRALEM ERNT Ras
BT RR.
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AT F5aR%, BEEIRT Arce0S BIRLR EARINGITRER:

e axmem: F|AbBHEZSAE
e axprocess: SINHIEMS, SHFSHESHIRRT, HINTRESSLInuxRSTEREXNA

=
e linux_syscall_api: LinuxZRZFEBAFE, 8% FEALInuGERSEFNRSITIMEN

XLARRBRNERT Unikernel, ERERTHMNERNZE, THZ
linux_syscall_api &R, €& T} posix syscall EXAMEEFFENEN, XMNUHEH
HHNERZESESEEREN,
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Starry X[RE Arce0S HUEHRFIARILISE FERVZEMEE, BEEXESEM Unikernel K
BIFRBINEEIER, XBAIT Unikerenel ABEHUCIZITHILEE, AERZINTFSER
FR®RT IS BARIIHEE.

| mek

N FEMHRPZAEE, TEERTIEH seld HMPAZAF, LA selLd HWZAERM, Ff
KT rust MRAR) reld, F33 reld AIHIT 7EMHLAISCE.

MTFHARZAVEL, BETUNERD

e cspace: 5|\ capability #l#l, XEMARIZNSEGERMAIPRE TIEH

e vspace: 5|\7TiHFEMNIZSEIEXATGE.

e ipc: BINTHFHMAHERBEEXNGE, B1F 7 EFendpointfE/uHZEBSEAISE
K, notification H&#HTHuEIZBRESE,

e common: XFHIZHTERN—LREN, LIRS MERAT A BRIZGE X AEEH TS
IESESS

XEARRIECEIRERGAVEA £, SR THARE—2RE, SiEBE capability #H
RZIRAVRIP, BIHAER ipc BB THIZEEBES.
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Starry EF Arce0S Ffk, {RE8T Unikernel @Y APP BzifiA=t. &
https://github.com/Starry-0S/Starry/tree/main/apps HIEMTZNE5I APP,
HrhkE  Monolithic_userboot BIOJ{EHZERIZEE], HIE{T testcases NHETIEE
RGNS, X2 SRS T IF4a05R A,

LU C iEEAA, FIREETSAEEHESARRNE RSN EEENRE:

e Unikernel: #&t— axlibc &, KBS syscall ¥4 Unikernel 124t 0, BF@ESHE
£ axlibc FFRJLAE#EE Unikernel 1A T BHE A — N HUTSUHHITIT

o RRZ: RABERFFESRAY Linux AAFESHER— M HATIE, ARG HER
ZBHAT

PATHZUNT:

# LA =A% 3l

$ make A=apps/c/helloworld STRUCT=Monolithic run
# L1 Unikernel Bz

$ make A=apps/c/helloworld STRUCT=Monolithic run

BT ERmERG, TUERNHEEFAFERBIOERT, BEFREITERRZER
Lt MR EARRRNE TERMRIR.

https://github.com/Starry-0S/Starry/actions/runs/1013247u488U HigxR T
Starry BY CICD 1Bk, AJLABEI Starry BEIRY CICD HERBTMIK Unikernel 1 &
PRIZZRIERIGI, PRIESZZRATSZIFAYTIRE,
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& Build C1

@ Merge pull request #20 from Starry-0S/fix_ci #102

(M Summary

Jobs
@ prepare_for_external_test
@ clippy (nightly)

@ clippy (nightly-2024-05-02)

@ build-apps-for-unikernel (ubunt...
@ build-apps-for-unikernel (ubunt...
@ build-apps-for-unikernel (ubunt...
@ build-apps-for-unikernel (ubunt...
@ build-apps-for-unikernel (ubunt...
@ build-apps-for-unikernel (ubunt...
@ build-apps-for-other-platforms ...
@ build-apps-for-other-platforms ...
@ build-apps-for-std (ubuntu-late...
@ build-apps-for-monolithic (ubu...
@ build-apps-for-monolithic (ubu...
@ build-apps-for-monolithic (ubu...
@ build-apps-for-monolithic (ubu...
@ build-apps-for-monolithic (ubu...

@ build-apps-for-monolithic (ubu...

Run details

5 Usage
59 Workflow file

| wrk

reLd EF seLd FEK.

PATHZUNT:

mkdir reld
cd reLd

Triggered via push 2 days ago

@ Azure-stars pushed o dab9co1

build.yml

on: push

@ prepare_for_external_test I ®

Annotations
8 warnings

0

Status Total duration

main Success 4m 29s

Matrix: build-apps-for-monolithic

@ 6 jobs completed

Show all jobs

Matrix: build-apps-for-other-pl...

@ 2 jobs completed
Show all jobs

Matrix: build-apps-for-std

@ 1job completed

Show all jobs

Matrix: build-apps-for-unikernel

@ 6 jobs completed

Show all jobs

Matrix: clippy

@ 2 jobs completed
Show all jobs

repo init -u git@github.com:reldteam/mi-dev-repo.git

repo sync
cd build-scripts

make ARCH=riscvéld selu-test #{FHriscvedZEtgH{TiasE, Hiz{Tse l4aTufl
make ARCH=aarchéud selud-test #{FHaarch6UZErZiH{TiasE, Hiz{Tse l4agiulfl

BT reld ARBFE seld, FEUIHATTLUSTABRY seld RERINGI, =17

Artifacts

=ESUIEN
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@ Ubuntu22.043 LTS X + v

Test TRIVIAL0002 passed

Starting test 111: VSPACE0000

Running test VSPACE@00@ (Test threads in different cspace/vspace)
test_name: VSPACE0000, Test cost: 0

Test VSPACE@000 passed

Starting test 112: VSPACE0@OL

Running test VSPACE@001 (Test unmapping a page after deleting the PD)
test_name: VSPACE0001l, Test cost: @

Test VSPACE@@01 passed

Starting test 113: VSPACE0002

Running test VSPACE@002 (Test create ASID pool)
test_name: VSPACE0002, Test cost: @

Test VSPACE@002 passed

Starting test 114: VSPACE0003

Running test VSPACE@@03 (Test create multiple ASID pools)
test_name: VSPACE0003, Test cost: @

Test VSPACE@0@3 passed

Starting test 115: VSPACE0004

Running test VSPACE@@04 (Test running out of ASID pools)
test_name: VSPACE0004, Test cost: 0

Test VSPACE0004 passed

Starting test 116: VSPACE0005

Running test VSPACE@@05 (Test overassigning ASID pool)
test_name: VSPACE0005, Test cost: @

Test VSPACE0005 passed

Starting test 117: VSPACE0006

Running test VSPACE@@06 (Test touching all available ASID pools)
test_name: VSPACE0006, Test cost: @

Test VSPACE0006 passed

Starting test 119: Test all tests ran

Test suite passed. 119 tests passed. 52 tests disabled.
All is well in the universe

Test end =====================
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WIE— TR E S MRS X BRI R NSRRI AERAER. LIZRRZ
Unikernel ffl: ZRAXIEA—PRARETENMREENR, MNANE. TeHeESFSEER
WIS IIE, ERTERRERSS, M Unikernel ABERIATAEMIER, LAMEEAE
BEENE, BRETSMRAIVIR.

https://github.com/Azure-stars/Starry/blob/feat/module/doc/0S-Train—Rep
o/Weekd.md

Xf Starry #1 Arce0S ETFREIFAITIREERM T 4HEE LAISIELIR, SRRE: ETHEER
[REIER, ZZRIZABELT Unikernel 2843, RUEZESHIRSATERARRIIE, trap ETX
NFEFIRE. STt E L, RItHEEE—E T, ERTEARESHSNSHENES
RG], (REBEES REFERRHERRERA T NAILE, MAZTEEHEEIRRE
1k,

X—REE LENBREEE, JLUSBNBEFAIRETRASEE TR, BREES
NFBIFAFHIEHTE, MAGHEERRZ TR AG SR FHERERER. SFH
B AseE, REERERAINENERE, RNREOHERME), MALAE Unikernel 38
ETLARSRIEREETT .

B— N SLFRRN R TEARZRE TG FF N TR Starry 3285 Dora iE1T.

| BERERZAY: SIESHRISsS

AHHRRIZZITESEHERANRITEPR TRHERE L. X—FEfE Arce0S FRIUA
axhal B, W Starry FEHTEREERNZITFSA=E: axhal, axtrap 5§
arch_boot, =/MERZERITIEEINT:

o axhal: IRUEFEEXRAEORE, WEHE, AFXEE, RUSHESEGBEXIIRE, W
FERHhilf, HFRRRT

o axtrap: 12t trap NOFSCIRREL, B4E syscall. interrupt, exception%s

e arch_boot: 1RERXEIMERICH, SHFM multiboot, SBI FFaIAZ


af://n196
https://github.com/Azure-stars/Starry/blob/feat/module/doc/OS-Train-Repo/Week4.md
af://n202
https://github.com/arceos-org/arceos/tree/main/modules/axhal
https://github.com/Starry-OS/axhal
https://github.com/Starry-OS/axtrap
https://github.com/Starry-OS/arch_boot

Hreh axhal #1 arch_boot IFF7ZEHiZFN Unikernel ZiEARY, axtrap PEERINER
BREXINEELIE, 1 syscall, RARES,

PRSI BT, [RERY Arce0S 23F x86_6U4, riscvéld, aarched =F5SERA
MiEs. Starry EHEM ERINT ERZAEXNEMSEF (W x86_64 Xf rflags E&HF
RBIRE) &, FHULIBZSSRFERIVEHESRE, STRNWIZS. BPSESRNRIIS
2, tbERSIE x86_64, riscved, aarched IESEENIRIELN.
https://github.com/Starry-0S/Starry/actions/runs/101324714885/job/2801648
2503

E=1 job tHAII T WARNESEMATHAS: Starry MUBET 2023 FHRZEE
HRTENGIRN="MESIEERINRA, B IZRIE
https://github.com/Starry-0S/testcases it CICD UAX{ER.

EARAISTHEHOE QEMU BmfTIA. 550 Starry WSTRHELIRAAIR EiEfT. BEY
Starry BEZRIE riscv BXAZRALRS x86_6u TIZH LENzT, FEEILUNEGS
B,

| BEERZAYERYE: Dora ZISHERAIET

' Dora #\'¢B

| &=

HRFIERIWIESANERERF Dora-rs 22— HEHNA. BITEIFEREZREN
Apache Arrow SCHIRNZEZHEN, [FRERAWIEANEZEFENSFIN ROS2 RUBEHE, EMHRE
R TRARRINE,

AT/ Dora RYMEKERH:

e EM: https://dora-rs.ai/
o (KRZBEE: https://github.com/dora-rs/dora

| pora iEfTHIZHEIEA
Dora 9H=EF45, HEIE coordinator, daemon, cli

e coordinator BEiZfE, BhislT 53290 i, 4% daemon iEAN

e daemon FxizfE, M 53290 inAAXEMER, SHBECHER IP flixO, H
coordinator FIAIERMALIN

e coordinator IF&ISIT 6012 iR, ZHES CLIER

e FFIEE CLI [ coordinator &iX— start HiER, HPEETHREEMNEZA node 1Y
(SRR IFTERY BT TS ER R

e coordinator EWRIEIBRIEERZE, #E node B{TEW daemon L, EEEEFM
node {SEMFERRIEBLEIINA daemon, TR spawn dataflow

e daemon ZUF| spawn #iEZ R, #E node FREENAHITNG, HBREDN, BB
IhNE coordinator [BI{ERLINEEFN node $HE

e coordinator U All finished (B Z/5A CLI {538 50E, ZR—XRXE

BEXNETREI AN Dora EEET—PMRIEHAIER. &Y Dora AILISTAERAIA
AMESRIAT. S EERFEY CLI TAESZE, FEALUBY Dora (LiERIEER
node JEEIXIMANERFHHTIEIT, FEEZEFNRIRESEER.


https://github.com/Starry-OS/Starry/actions/runs/10132474885/job/28016482503
https://github.com/Starry-OS/testcases
af://n214
af://n215
af://n216
https://dora-rs.ai/
https://github.com/dora-rs/dora
af://n224

| Iiems
EIINTIERET Dora HEMHSCIIATER/NERSSERFNI TR, BIARTIRNT :

RIERIETT
Eid#

DORA (Ubuntu)

J/ B l =12

DDS
AR B HMEY
2D SLAM SiifE APl |—> 38 API
DORA DORA
FrIRTE5 3588 Arce0S
RK3588 F £1& RISC-V FF &1
CAN TCP
RS MU

FELUERBS, Arce0S/Starry FEENITIFEZRXIHUNERIRME, BIEMTINEE:

1. ZUCRB/NERISS
2. B TCP #HEIUNE, LABEESHI AR EIIMERES

LA EBE(EIhEEIS2H Dora SSRB(EFINME, FEIITF Arce0S/Starry HBISTIFERD K

9

1. Dora AA37#F, BIEFARATRERS
2. HME SDK 3%, SiEBEFIRUs=iEl

' Arce0S Tf{E

Dora AFZITFHANEHXBRRIERR, BAERZZEMEZIT. A ASHINSEREED
coordinator, daemon F1Z4~ node, B—\EMEANRIMAIHIERBZERMIIZSE, (B3
F Unikernel RiRAZIFZHEMNZHUIZTE, FIABEEZEIT Dora £ Unikernel

L, BEX Dora RUTRRSMHIAEEERS.

ARIMNNEBZET, BENMARENXSE T MURE SDK node, FELLERENFAENR EAFE
HE52R,, Dora FILIERINEESZIF, REZIFE Node BiR], FEM(ERTLARAESRARF AR
%8, J& Dora HBY Node EHhZHSE, FHHEIE{TE ArceO0S Unikernel L.

LATRXTF ArceO0S on Dora T/{EHIFHSZFHILF5TH, MEH Arce0S AILHIRET
FF, PINEREKSER. BITBMEIN I EFEXEERERE, BT Starry BTE
BATXILUIER, MR AR E.

e Port nodes in dora-rs/rs-latency to dynamic Node: %5 Dora fY node T5=IEX
dynamic Node B, MNIIFEIEITT daemon BIIER NI LAGISIEAFIITE =


af://n242
af://n257
https://github.com/arceos-org/dora-benchmark/tree/rs-latency-dynamic/dora-rs/rs-latency-dynamic

e Dora Nodes (sink or node or both) run on ArceOS: 7 ArceOS _i={T8/ node,
Unikernel A3Z#F2 12, (BRILHFRHESLIEAMES. NTFRINEHSE, — ML
W& SDK Hi2— node, ArceOS RFEEXHFHEA Node AR,

e ArceOS run on QEMU/KVM: BI¥§ ArceOS iz{T7E QEMU & KVM EHWNE, sSCIE
#, or Guest OS 2511,

e Dora Daemon & Coordinator run on host Linux: XTI HEZS, 1LEA Node
IZ1T1E ArceOS L, [ Daemon. coordinator Z{EE{EABFP MAESHIERNIZEITE
HrEOBBRIERA L, 90 Linux &

Bid(EH Dora HIRRYS, DBEHEN Node ZfE, FNFIKKINLEDN Node 1EfTETS
Arce0S Unikernel .

SeaBI0OS (version rel-1.16.3-0-gabed6b701f0a-prebuilt.gemu.org)

1PXE (http://ipxe.org) 00:03.0 CAGO PCI2.10 PnP PMM+06FDOAAO+O6F30AAQ CAOO

Booting from ROM..
Initialize IDT & GDT...

dasss .d8888sb. .d8888b.
d88888 d88P" "Y88b dBBP Y88b
d88Pa8s 888 888 Y88b.
d88P 888 888d888 .d8888b .d88b. 888 888 "Y888b.
d88P 888 888P" d8sp” d8P Y8b 888 888 "Y88b.
d88P 888 888 888 88888888 888 888 "888
d8888888888 888 Y88b. Y8b. Y88b. .d88P Y88b d88P
dssP 888 888 "Y8888P "Y8B888  "YBB88BP" "YB8B8P"

arch = x86_64

platform = x86_64-gemu-q35
target = x86_64-unknown-arceos
smp = 1

build_mode = release

log_level = off

Dora sink-dynamic on Arce0S booted at ttme 2024-07-09 12:15:36.215625224 +00:00
DaemonChannel: try to connect to ]

DaemonChannel: try to connect to 1

DaemonChannel:
DaemonChannel:
DaemonChannel:

Input
Input

try to connect
try to connect
try to connect
was closed
was closed

to

to 1
L I

finished
- arceos-org dora-wip) [

BT benchhmark JEXATLAEIL Unikernel node BIMESEEAMTS. XA THALER
FERIEDE THNEZAL.

' Starry T{E

Dora f£ Starry ERIEITRHEHE—THAHIIEANRERFRITEAR, BUESAFTE
RIS TIZ, {BXY Starry E’JI)J‘E‘EE%IETEH:.‘TKEE’JEZ‘Z Dora ZK%ﬁﬁH tokio it
172, FEERAEREREERTHE, WEAZAMNSEE FEEIIAEEEIEE
Ko

Starry BIYEHM Arce0S HIAH, BB TEANMEIRG)., XAHRRAFERINTIE. AT
¥ Dora IMHTWITIAE:

1. syscall FREXF

Dora ABMHEITESZEZLH syscall, U1 socketpair, sigaltstack %, HEHY
REZH syscall flags, FEXS syscall ANEMMEAFHNIECE.

Dora benchmark AB{FMAZEIRY syscall &F 60 4, BT :


af://n274

futex sched_getaffinity brk getrandom clone

madvise write sched yield clock_gettime epoll_create1
exit arch_prctl fentl rt_sigaction unlink

sendto wait4 poll setsockopt socketpair
epoll_pwait  ftruncate fstat read socket

chdir pipe2 fork listen rt_sigreturn
getsockopt bind nanosleep mkdir set _tid_address
recvfrom ioctl open getsockname pidfd_open
mprotect close getpeername eventfd2 stat

gettid connect epoll_ctl execve rt_sigprocmask
sigaltstack munmap fsync readlink prctl

mmap accept4 getcwd exit_group dup?2

B{RHEY syscall flags ABIFEN:
https://github.com/Starry-0S/Dora-analysis/tree/main/dora-1log
BAT@IER LTP UGS SREEEIHT syscall IEXHEE. BRIEEBI 7+
WEIRY LTP MFIEE, HEFRATIENAGE, X1 syscall FEEANENIQEAILIE
BRHESRA— M ERMATER, SR RZERZIAER.

. IR

Starry {FHEKIRE smoltcp tHNEL, 7ERMAY Unikernel ZRAMTNFERELIKMIES
iface HTMEZEE, REERAMERER. £ 2023 FEMRZTELEN, ATE
IS RRAETAING], FEEFENAMEIIR LOOPBACK iface, YATHISCINIEREIELAKM
0 LOOPBACK iface BIS{miFHEIUAIT iE—Es), B TXIRATUG, B2E
Dora 3Z#EAY, FAIJFERAYHE LOOPBACK BEFILAKMIBE. N 7TEMX—/R, &
B KIS RNAEIMEEZ I LAEHEEE, BIEE— NN,

Bai Starry T —MEZAIMTCEL, SEE#E Dora RIFK, (BEREMEZREIR
ERNSSHECRMHI. # Tk Starry 5% lwip MURXIMFAISSI, H—2
1 smoltcp, SCILEENNSTERIMILT,

- WRIRENSTRF

MENBFEERA AR FIE1T Starry-Dora, FHASEEITMESHMEHITE
=. At Starry FEFETEFAIRLE, HFIBFEIRBOMN-EFNEDHITEE. &K
INERT—& x86_6U HTHEH, M-EIREN el000,

Bal e1000 IXmhiEtEE] Starry RUNIKEL7E QEMU LtFmpk, HEHERETIENL
SR TSR BEIFIRE, T—3<BHE Dora &4iEk, NMEIESIMF AR EH

Dora =17,

. Hfth unix fEXF

AATSEH Dora RITHEE, KEFEMFEMATTT, W dev/shm HEREFRFE, X5
A TFTLUBEMS Linux BXIEX, ZHXEREEEMH (W tmpfs) , NMFATEE
iR D> TIFE, XBAIL TR FRFRINSE.


https://github.com/Starry-OS/Dora-analysis/tree/main/dora-log
https://github.com/linux-test-project/ltp/releases

| IferkR

e Starry 7£ Qemu LFE{INEED Dora, BILAERI—&EWEE HE(T daemon,

coordinator F1Z“ node

e 538Gk T Dora BY benchmark Mz, MhifEET:

log level off

Running testcase: ./dora up

started dora coordinator

started dora daemoﬂ

Testcase ./dora up finished with exit code 0

Running testcase: ./dora start dataflow.yml
0000PE00-12c4-71da-af3d-c380d5075317

attaching to dataflow (use '--detach™ to run in background)
Latency:
size 0x0 2.675384ms
size 0x8 2.711931ms
size 0x40 2.61393ms
size 0x200 1 2.925648ms
size 0x800 2.832945ms

size 0x1000 3.035694ms

size 0x4000 3.539478ms

size 0xab00 : 6.038062ms

size 0x64000 : 112.375499ms

size 0x3e8000: 1.386603547s
Throughput:

size 0x0 : 595 messages per second
size 0x8 : 550 messages per second
size 0x40 : 423 messages per second
size 0x200 : 315 messages per second
size 0x800 : 279 messages per second
size 0x1000 : 288 messages per second
size Ox4000 : 77 messages per second
size 0xal0® : 65 messages per second
size 0x64000 : 14 messages per second
Input ‘latency’ was closed

Input thloughput was closed

e QEMU J:ﬁEIj]L%ZJ:%iIIX—X]E’J$)—M%P¥E$R FEALUEE Dora TAESE/ KA

B, XEBXERIEE

| starry T{ERYELMRSCRIRESE

| ZLMediakit i%

ZLMediaKit 2—PMET C+11 ISMREIEERMEAIRSER, HENERA
https://docs.zlmediakit.com/zh/, ERIFEE x86_64 IESEEMIAY glibe 7§F, XY
ZLMediaKit RUSZHFS Dora STFHINEKREXNEZR glibc NABRISTH.

ZLMediaKit ZIFFREIIASIEN ZLMediaKit 93#f7. BRI ZLMediaKit IFERMT
server Infl9373F, T—FERE ffmpeg BaE Starry £, HEEIBEHMNESRH
ZLMediaKit BHTHER.

| Tokio %%

£ Dora HUFEHFELXS Tokio MTEAMEF, BEELHUS(T Tokio HI—LE
examples BIAIUNATEIIIN:, BEATEMUITIF:

HiFmNBHENXTHE: Starry (R busybox {EA%KiR, EMNEHENXEAKENY
79 1. 51T Tokio FPIRIRHRFEERE—RSTEIIRAERAT, (NEERIRIFMZ


af://n374
https://cloud.tsinghua.edu.cn/f/4b4bc7e845f342ad9d6e/
af://n383
af://n384
https://docs.zlmediakit.com/zh/
https://github.com/Arceos-monolithic/ZLMediaKit-analysis/blob/main/%E7%AC%AC%E4%BA%8C%E9%98%B6%E6%AE%B5syscall%E6%94%AF%E6%8C%81.md
af://n387

NFRFBRKIE. XMER FTHRESSEIRSGEIVRAIER, NSEUGILEET.
AR EACERIRIVRNGY, ERIVERIRISIUMIFRITX. EIRLNR TR,

2. WIFHITEE: ZAISFF Dora RIMBHE AR EMERISEEL, AR RSB EE
ROBIRHEL. EWFEESEUW Iwip SHARRIMFIEL, BLLKRIREIAERMNREE
IEAIEBEEE,

BEl Starry BERIEITY Tokio examples KIBASBEE, ($FS Starry ¥
tokio BEETHITHINIS.

' extd MHEEHRZS
BBl Starry BR&ISFHISERSINT:

o fatfs: JR4 rust-fatfs S573%F

o Iwextd XHEFE: LA CIESH Rust STiF

o extdfs: — H Rust RERY extd IHRSF, 2FF extd RISFINEE

e another_ext4fs: [ Rust fRERY extd HES, FFTHITIHEERES model check

XENHRFRERRAZSEARNARTFAALE, BIERICIERENE Starry
. Ll extdfs BTHHESUT:

# Build the image in extdfs
$ ./build_img.sh -a x86_64 —fs extd

# Run in the lwextdfs with Rust interface, whose url is
https://github.com/elliottl10/lwextd_rust.
$ make A=apps/monolithic_userboot FEATURES=1lwextd_rust LOG=off NET=y BLK=y ACCEL=n

run

# Run in a new extdfs written in Rust, whose url is
https://github.com/yuoo655/extl_rs.
$ make A=apps/monolithic_userboot FEATURES=extid_rs LOG=off NET=y BLK=y ACCEL=n run

# Replace virt-io with ram-disk
$ make A=apps/monolithic_userboot FEATURES=extul_rs,img LOG=error NET=y BLK=y
ARCH=x86_64 ACCEL=n run

# Run testcases for O0SCOMP
$ make A=apps/monolithic_userboot FEATURES=extl_rs,img LOG=off NET=y BLK=y ACCEL=n
run APP_FEATURES=batch

| starry T{E=i%B8

Starry EFREFIIERETR, ANESTREF BRE (FATEHEPA, BIMEBEMBAITS
4. TRILMEERF R RGERE PR, HEITE Starry HISIINEE, Starry HFRE
HEHRIZHAE https://github.com/Starry-0S 4HLRH, HPRKNPSENMNA commit (BD
ARFEAVERR) FME commit (EfBHMEEZRY commit) AN


https://github.com/tokio-rs/tokio/tree/master/examples
af://n395
af://n408
https://github.com/Starry-OS

A~ j
CEEH URL Tk A MR
commit commit

https://github.c Starry ¥6, &

Starry om/Starry-0OS/S HEZNWZBN 16 2
tarry/ RPN
https://github.c linux posix

linux_syscall_api om/Starry-OS/li syscall F&Z3CH 46 19
nux_syscall_api/ 1=
https://github.c

axprocess om/Starry-OS/a HIZEE 13 5
xprocess/
https://qgithub.c

axnet om/Starry-OS/a RILRIRIR 4 2
xnet/
https://github.c

axfs om/Starry-OS/a XHRGHER 7 4
xfs/

HhZFMER G
other B, BFYREE 58 5
REA—FNZE

FES#IHAIR 6-7 Bfp Starry0S A9 commit iE®:, HF contributors [RESZFIERF
BEEEE 5 [uiMEE. NELETUEY, BRAERRIEREMNMEE RIS T —LI)
gg, B2 Starry NEARFREFABRSTEEFRER.

| BEFLRER

AT ETEHENNFR, FBIEER TP BRRT LA RE. LUNEAEGCT
RSREFR—ETFelfIEE, hE—ERBFHIET Starry RIFFARH.

1. A repo TEBFZSEHNFAL: SNgitCEURSAHTHANIHE, EEHITELSH
YE, £ repo MAE git AY submodule, BILMEFZARMERHERERZNCE.

2, ER—AREENLSNMMEEMRNHITIA: E5HIES, MRERSHTSNE
B, BBATEEFHAIRHR, FNMUFEZERAE, WRRAEGHTHONIR, EANHTTEH, X&
ERRENCEINHLGRS. BRB—IACE, AOREISNMNEENSR, BOTEELUR
IPSRAYATRE,

3. FERIGEREH S EXMEEPBRTIFES IR DX EREHSHRERNER
EFIRR. Elt, EFESNDSERMRRBEEHESI NG, FEfEZFEArebase MAZE
merge, LURHEEF(ER squash RISIURIEDHRAIT#.

u, REBBEFEERT: ESIYFHREFRIOMMETAEES, FRT— reviewer I
FEMERENAR, WREREBILEDAGT review, SVWEERERNRIE, EESH
FESTHNIREF, REHNEB—MEREFHE— reviewer HEFHZRIRZAZEAIS
L, HTRBFA.


https://github.com/Starry-OS/Starry/
https://github.com/Starry-OS/linux_syscall_api/
https://github.com/Starry-OS/axprocess/
https://github.com/Starry-OS/axnet/
https://github.com/Starry-OS/axfs/
af://n454

5. {#M github B9 issue FAXHATIMBRIEE: THLM github FIEHI—
project, EHPEESHDEEIEMA, FEETHENAN issue, WNRFETR, LT
issue THITIVIC. BRprEREFVIMIENIZ issue, FESHEXA issue, BMDX
EBAGR— issue, MARRBMNALSD, ENDZUNARERLL

| WHHERZISE

f£ Starry J&AC Dora RUIIFEH, Arce0S ARBRIMMHRSZ. WMEEREEIRIINEEERED
ROULEEZSERN, AINFECRERRIEN FeE—XIhE, SEEERE. MHE. HR
NEBFATIFIRX syscall REENENIEENER. XBAIT Starry HERUEFE
—EAREZ 4t

o HEEFANEZRERERAIER T IASHPIZIME SN A

73745 Dora i, Arce0S FEEB TRAMANEESER, Starry BITEAIXLE
R, ATLABNTEZMONE. XEHRFAFERFRNTT A, EMNEEF Dora AFLKRE!
B9 syscall RYDHTFOISCER, MIMHEF syscall FEERIFIEFIEHS.
X— R RIF R THREPREINEFIBERNE, JLULGEZEHBSBRHAEINEE
HSCIE CAITHEE, MMIRERZITTRRER, H{ERERFITIEERVL4ER.

o IRH— syscall HBE K FHTLHESRD syscall ANUENICEFILH
Starry FRENEEEHRREENT Unikernel Arce0S fRSHI. 7 HFARNZIN
BE, Starry HINT linux_syscall_api F&EFE, ARHIT posix syscall AIHE
KIEMEELI., X—EALEERETH—THsR, EXHEREENRERNZRMEN
#O, NmLESHPRZATUSHEXMER, SX852H 580088 Ve EIdiE,

| ERERIRRISZES

FERRBYLRTEAL £, BeAlIxS Starry RUGSHIRTHEL TEITRNRIERK, BIMEREWKEIKRR
AR — DAG (BEJTAE) , BRAZENFFSIHZRE, NMENSFEERIEELIR
RN CIRIES T/,

| semkisizeg

FMBERAE, BMERBIERXRRERMEE, REB LRERTE, MRERS TEERA
FA_EEsSCHL.

BEfA Rust fY Cargo BEEEKIERZ BT FEESRIAARE, ERTLUBEHGSEE
SHNEFX—RE, NI TERRALERNS. Rust core FEHH panic_handler ZEHD
BRI, ™ Arce0S B crate_interface tERBITFEfHEIA A SCILX—I)

fe. NIX—ARFEREAZ2NFSHETIS, B5F5IT Rust ILRLNE, T8is
SHBEENZ2AHE, HEFESERBARXAEINSER.

BABIRIRE KR LB XR, FERMARAR LSRR, ReETReT
RN SHEERE KR IR SEE SRR,
| EaEmTeE

AT SEMEEEIIX—BIR, Starry MYXEAT Arce0S HYRLR, EIIMEAIHIT T SIS,
BB IoE:

1. DIFEHRRE


af://n461
af://n471
af://n473
https://github.com/arceos-org/crate_interface
af://n477

Arce0S FAERRHASRE axhal LI TN EETHESIEMN—RIIEIE, BIEE
). trap X EEEORM, B axhal AFBEFRAKERER, R trap
RIEBRAERARENER, M syscall EFLIMELE, WSSEUIZENERERERL
ErER.

NTRFX—|A, Starry & axhal DIFA=/MER: axhal, axtrap 5
arch_boot, =MEREBERITIEEMT:

o axhal: RREFEEXAEORE, WMAHE, AEXESE,; RESESEEEXIR
8, TR, HERIRMRT

o axtrap: 12t trap NOFILIREREL, BF syscall. interrupt. exceptionZ

o arch boot: IRENZEENMEXICER, SIFM multiboot, SBI EF&HNZ

RIE_ESGRBIN ZEME ] LAFH, arch_boot #1 axtrap HW&hFRBEER, BT#HT
WZEEIFT trap AISEHFAO, MEREM axhal RNBAFRSE SRS HEORTH
B8, MIMFRR T RAKERATIEIRR,

2. DIFESER
Arce0S I TESERFYM, BIAAFEERFHURENRBEE—RREN, SAESIESFN
AE. BT ERNBEH, ERFPURIFHIRER 7EE, (B2 Arce0S H7E axhal B
EXTREZ percpu TE, X percpu TENHDFEFRERFICRHITRIP (LS
) . ##E Arce0S RYZEHIEIRILARE: BERFBISEIIFEEREMA axtask BIEXINEE
(EBH9AE) , M axtask AFKMTIET TERSRY axhal 2, NS T
FARERAIHIN,
NTRFRX—TR, FAIRAT BREXTEMDAEFMAIBE, FFENT taskctx 18
W, BFERES L TER. ERESAERSISNEILAERZERTE tasketx
L, M axhal BTLAKEESRA kernel_guard FENMMIERS. axtask tHE35|H
tasketx HIRE, RIEEFMEVES LT XERHTIRAVESEERE, MMTmE
it B ARE9sCEL.

iE DIARBAR, FATEXEMARRORBME T, ReTseERSFFERRIARRAIER. B
Al Starry {REBROBAMMKELIBANT

FERRNES O RENEE
Ij]ﬂa
log XEBENREKHREAN T BFRESRE AENEE, SiF4E1
axlog HE BITFIEZFESS ID. AFEIEFDER, HITARERS
i MIEFEINEERISEIN, HUSEIRES.
anic handler Rust
S core XA Rust core BERINEIIRE, ERMR—A ERIHITI
) B HEVERDS, BmZFEFEIELZSY, BELEIIFLMR
global allocator - =
o = .
N B

| BEREBRRIER
BB P AT RS

1. ERS|IAXRBWER, BmERE— S RIENZINREN: ERIERFEKERIER
T, FRRHHSIBXRFMMERN BRI R ZEN, MASHILER  extern
"C" AREFFS5IA, NfBE Rust EEMRESH—SRINZNIL SN,


https://github.com/Starry-OS/axhal
https://github.com/Starry-OS/axtrap
https://github.com/Starry-OS/arch_boot
af://n510

2. BT EIRENHEEAZBAEE: EREEEIERT, TLISHTHE HERARHE
B, NMmETRHmEST S EREERREEMAER, X—R M LABEEHILEY
Unikernel #, RJLARTZEAZITA. PALX starry BUSRIEEAHI, RIRHEFE
FRFEML axfs R, BRIB=MAI:

1. £ axfs HRPEMFERTIARAG, BT cargo test FHTMIK, XMWiad
ERAEE, (EREEEENIMNE FEEMAAIN G R RN E.,

2. axfs HERIIEMPABERERITESEREA—NRBHERNZ, ETHEENTHIT
G, SRATAREERMEITIE. XNTTEI AN ESSMRRIS G R SR
W, BEmE. BEHARISTEHSREE., EXHRFETAIERORNRTTER
AR, ATREBFTEMA— I TBERR, BEEMELMSRLIAEA,
FREBIBENARZARIE, AR THA TS TEEREAAL.

3. BUEEMH, ERIE axfs SHFERITEE—E, RaLts)\W&EmwmR
arch_boot B, MFEMTREMRXABM. XESFM— M EEEIEIT axfs &
HRINEERIER/INZ (BRIAE Unikernel) .

HATTLUEXANARZEITE QEMU £, ARt RAIER.

BINEF axfs AFEWRRBMEFISIE (arch_boot REEZE— main EREIA
OBPA]) , EELERESLI BErEihERELIANED, NmRIENSESEEE
.

FEREISE 3 RUHSERERBRIE FEBRAINFRmE. &7, Bt
EARBIEMEHL— P RBEEF—H#FLE—NRRIER,

3. ETHTREWIE: EFRXTRRIIZEMITIE TRl IFERRERRE TBCHRIE
MR, WREIFAZERBATEE. FRAWIRIERZERSE, MTFHIVIGIE,
LI TR —NRRERRIETEEEX. FalIIEERY TEERIERINZAEE
BIRSXMNAIINES, SAZABERAEAR, XMNOTETFSRER. EERE
WIFTRRGIRD NS MER, BEBEREBRINIIMRRERETHEE.

FRHURRCARFIRITIRET, HIHEE— MRV T(FHERERRIGIEN S
SERARIEAR, BINE—MEREHTEENANWIRE, FESRTEERA
WERGER, MR EEERAVIOIEERE. XBEAXEETIOETFNSRESERYE
UFER. EZRIRY Arce0S 1, HTRMEKMBIFE, KEERFEWI LEERAIST
M, ERBTTAATRERY EESCIAIIERT, WREERIIGESEATEN. MERE
IR TEASEX NI, MR IR S EINER.

| 15i5

R XFAMRaEIm,. mEEID. FBRED, BB, RELR=ENGEZD. CICV
RIZBEEREIMIFAIANES. BESRMFRK,. @HEHFRK. PUFEER. BIRFER. FET
THEm, BRARIFEID. FpIEnERIRFFRIRETE TR, BIMBRE
Starry 1 RELU AZMHSRRARISZIMES.


af://n530
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