KpaTKnit aKCKypc B UCTOPUIO pa3paboTku
ReactOS ¢ akueHTOM Ha npobnemax
BHeapeHua noaaepXku USB-ycTtpoucrts

PeyuuKkul AnexkcaHop
Bukmop lepesepmKuH
ReactOS foundation

«\ https://reactos.org
e G ( rechitskiy@reactos.org

)



ReactOS
* YHMBEpCa/sbHAA onepauMoHHaA cuctema obuiero HasHavYeHms
* COBMECTMMaA C NPUNOXKEHNAMMU, ApanBepamm U yctponctBamm naatbopmbl Windows
* open source GPL v2
* 24 ropa B pa3paboTke, NybaMYHbIE TECTOBbIE PENU3bI BbIXOAAT 2-3 pa3a B roa
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TexHonorna ReactOS

* APXUTEKTYpa BO BCEX IMABHbIX AETANAX BOCMPOU3BOAUT
Windows NT

« OcHoBHas uenb - Windows 2003 SP2 (NT 5.2)

* B peanbHOCTM OBbina cMecb apxuTekTyp — rae-to NT4-
compatible, a rae-to Vista+ API (NT6§)

BkntoueHune 3 party koaa 1 HapaboToK Nnoja COBMECTUMbIMY
NINLIEH3UAMMU:

- Wine — cpeaa 3anycka Win32 npunoxeHunn

* FreeType wpudToBOM ABUXOK

IWIP — ceTeBOM CTeEK

mbedTLS

PasnuuHble nonynsipHble 6nbnmnotekn Takne kak LibPNG
OdpanBepbl UniATA
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1o USB 6b1n PS/2

* cTaHpapT 1987 rona, NpoCcTon U HaAEKHbIN

e B atobom KomnbroTepe ao 2010 roaa




USB — nHTepdenc, KoTopbin NpeyMHOXaeT CYLLHOCTU

Tier 1

Host ) (Host controller, root tier, root hub)
Root Hub
Tier 2
Hub 1

[1o 127 ycTponcTB

Ha 1 KoHTponnep . ub 2

Tier 3

Tier 4
Hub 3

Tier 5

Tier 6

g Tier 7}

Hub6 &  Hub7




Cpa3y ABa pa3HbiX KoHTponnepa anga 1.0 - 1.1

« UHCI (Universal Host Controller Interface)
Intel, VIA

« OHCI (Open Host Controller Interface)
Compagqg, Microsoft, National Semiconductor, SiS, nVidia

C HOBbIMW annapaTHbIMK PEBU3NSIMU BapUaHTOB
CTAHOBWJIOCb eLle 6onbLue!



Cpa3sy 2 peXXuMa CKOpoCTh BMecCTO 1

5 Merabut npeBpatnnancb B 1,5 n 12 merabut

USB 1.0 - 1.1

Ful-speed

Low speed

Intel n Microsoft mouse



4 pexxmma

nepenavyn AaHHbIX

Transfer Type Control Interrupt Bulk Isochronous
Typical Use Device Initalization Mouse and Keyboard Printer and Mass Streaming Audio and Video
and Management Storage
Low-Speed Support Yes Yes No No
Error Correction Yes Yes Yes No
Guaranteed Delivery Rate No No No Yes
Guaranteed Bandwidth Yes (10%) Yes (90%)" No Yes (90%)"
Guaranteed Latency No Yes No Yes
1023 b FS
Maximum Transfer Size 64 bytes 64 bytes 64 bytes ytes (FS)

1024 bytes (HS)




CkopocTen nHTepdenca CTaHoBMNOCb H6osbLue

EcTb 06paTHana coBMecTMMocTb!

USB 1.0-1.1 USB 2.0 USB 3.0
1996, 1998 2000 2008

Low-Speed Full-Speed High-Speed Super-Speed

Devices Devices Devices Devices

s
- i /
1.5 Mbps 12 Mbps 480 Mbps 10 Gbps
With USB 3.1
EHCI XHCI
OHCI namn UHCI Enhanced Host eXtensible Host

Controller Interface Controller Interface



HeCKONbKO BO3MOXHbIX BApMaHTOB
annapaTHoro creka

e UHCI nnn OHCI + Root Hub

« UHCI nnn OHCI + ECHI+ Root Hub

« Translator (Split Transactions) + ECHI + Root Hub

« Rate Matching Hub + ECHI + Root Hub

« XHCI

« XHCI napannenbHo € fobbIM npeabiayLmMM BapuaHToM

He 3a6b/BaeM ripo o6patHyr0 COBMECTUMOCTb CO BHELLIHUMU
VCTDOUCTBAMU PA3HbIX BEDCU.



UHCI nnn OHCI + ECHI

EHCI
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Translator (Split Transactions) + ECHI

Hauano 3aBepleHne
pacwennéHHon pacwennéHHoun HS-wnHa
TpaH3aKyun TpaH3aKLun

l
Transaction Translator

HS-o06paboTunk HS-o6paboTunk
Havana 3aBepLleHnn

Ouepeap Start-split Ouepeapb Complete-split

FS/LS-06paboTunk

FS/LS-wumHa

Xab




Rate Matching Hub + ECHI

d Rate Matching Hub h
EHCI HS
NHtepdenc
nopt 1 xapﬁcg /
nopTt 2 | 1 mopT 1 A LS
_.________...--"
__—| nopTt 2
Transaction @ ——— nopT3 H—0_
Translator nop 4 FS

N /N



4 snoxmn USB B ReactOS

1. 2005 roa, ReactO0S 0.2.6 (mem spemeHem yxce cyuuecmsyem USB 2.0)
3ammcTtoBasn n3 Cromwell Linux

2. 2007 ron, React0S 0.3.1
MmnopTupoBanu KUTancknim ctek ana NT4

3. 2010 roa, ReactOS 0.3.12
non apxutektypy NT5 ¢ «noarnaabiBaHnem» B Haiku

4. 2015-2020 roabl, React0S 0.4.13

«COBOCTBEHHbIN» MaKCMMaIbHO «COOTBETCTBYHOLLUM
cneynpuKaumum»



USB-cTek cenyac - 310 9+ apanBepos
¥ master ~  reactos / drivers fusb/ Go to file Add file = m

zefklop [CMAKE] Get rid of the set_cpp macro .. X 16 days ago Y History
usbaudio [CMAKE] Get rid of the set_cpp macro 16 days ago
usbccgp [CMAKE] Implement PCH builds with target_precompile_... 5 months ago
uskbd [CMAEKE] Use modules instead of shared libraries 2 years ago
uskbehci [USE] Update the names of new USB drivers 10 months ago
usbhub [CMAKE] Implement PCH builds with target_precompile_... 5 months ago
usbohci [USE] Update the names of new USB drivers 10 months ago
usbport [CMAKE] Implement PCH builds with target_precompile_... 5 months ago
usbstor [USBSTOR] Correctly terminate a REG_MULTI_SZ string 4 months ago
usbstor_new [CMAEKE] Use modules instead of shared libraries Z years ago
usbuhci [USE] Update the names of new USB drivers 10 months ago

M CMakelists.txt [USE] Update the names of new USB drivers 10 months ago



Mepapxus cTeka aopanBepOB

. Application
USB-koHTponnepa B OC Windows
Winusb.dll Client Driver
User Mode
emelMods
o Client Driver Client Driver
USE Client ; =
USB cTek ¢pyHKUMOHMpPYET DriverLayer | 8 E
o = Winush sys Ushcogp. sys Client Driver =
B TECHOM B3aMMOOEeNCTBUN
CO CTEKAMM XPaHEHUA AaHHbIX URB. l Iwa Flow
N Plug’n’Play
Usbhub3 . sys Usbhub. sys
LISB Driver
Stack Layer Uex01000.sys Usbpaort.sys
Ushxheisys Ushehcisys Ushoheisys Usbuheisys
\ J . ,

Legend

Client or Class Driver

Microsoft-Provided
Helper Libraries

Microsoft-Provided
Inbox drivers




Nepapxus cTteka apanBepoB USB-ycTtponcTsa

IpCverl) sh5e rvice Application

MTP Service

User mode

Kemel mode

Generic USB function class USB audio class driver USB print class driver

driver

58 function stack

LUSB function class extension
(UFX)

U5B function controller client
driver USB function controller client

USB lower filter driver for
charging

ACPI driver

Hardware
Microsoft- provided
driver

Third-party driver

- Application or Service

Hardware




Mlepapxus cTeka apanBepoB ANs eAMHCTBEHHOro ycrtponctBa USB B Windows XP

Shell and
Other System
User Mode
Comgonents

USBE Mass Storage Deavica

LUN O




ReERIOS
)

Open your Windows to Freedom

rechitskiy@reactos.org

github.com/reactos
twitter.com/reactos
reactos.org/

BnarogapHocTb paspaboTumnkam ceoboaHbix cnuctem Haiku m KolibriOS



