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Review: Want Standard Interfaces to Devices

* Block Devices: e.g. disk drives, tope drives, Cdrom
- Access blocks of data
- Commands incClude oper (), cead(}, writa(), s==k()
- Raw L/0 or file-system access

- Memory-mapped file access possible
* Character Devices: e.g. keyboards, mice, serial ports,
some UISE devices ¥- pe
- Single characters at a time
- Commands include get{}, put(}
- Libraries layered on top allow line editing
* Network Devices: e.g. Ethernet, Wireless, Bluetooth

- Different emnough from block/character to hove own
interfoce

- Unizx and Windows include socket imterface

= Separates network protocel from network speration
# Includes salactc (] functionolity

- Usoge- pipes, FIFOs, streams, queuss, mailboxes
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Review: How Does User Deal with Timing?

* Blocking Interface: "W |:|i1""
- When request data (e
process To sheep unti

- When write data (e.g 1-1:.1.1:=|::| Er;rh:m cally, put process
to sleep until dEﬂce is ready for dota

* MNon-blocking Interface: "Don't Wait"™

Mﬂg&ﬁ;ﬂm read or write request with count of

- Read may return nothing, write may write nothing
* Asynchronous Interface: “Tell Me Later”
- When request data, take pointer fo user's buffer, return
mmediately; later kernel fills buffer and notifies user

- When send data, take pointer to user's buffer, return
mmediately; loter kernel takes data and notifies user

Tead(} smm cally, pur
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Euals for Today

* Finish Discussing L/0 Systems
- Hordware Access
- Device Drivers

* Disk Performance
- Hordware performance parameters
- (ueuing Theory

* File Sr_rl'ﬂns

- Structure, Maming, Directories, and Caching

Mote: Some slides ondsor pictures in the following ore
adopted from slides ©2005 Siberschotz, &olvim, and Sogme.
Momy slides gemeroted frem my lecture notes by Kubiotowicz.
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Main components of Intel Chipset: Pentium 4

* Morthbridge:
- Handles
- Graphics

* Southbridge: L/0
- PCI bus
- Disk controllers
- USB comtrollers
- Audio
iy EEH-EJ Illrﬂ L R o
- Interrupt comtroller ==

- Tmers
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How does the prncasﬁnr talkk o the device?

. ﬂ}l.{..!nirrl'-r_:mcl's m‘lh'uf a ﬂfm:‘mﬂﬁrm
- Contains a set of registers
can be read and written
- May contain memory for request
queues or bit-mapped images
Rﬂgurclassnfﬂmmnplcm'rufhmmmd
. processor accesses registers in fwo ways:
- I-"D instructions® infout instructions
from the Intel architecture: cut 0xZ1 AL
- .Il'l.trTl-u-r':.r d LI/0- load/store instructions
mermery appeor in physicol oddress space
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Memory-Mapped Display Controller Example

* Memory-Mapped:
- H:u:ltrt maps control registers
and display memory to physical 10 R0 (B
address space

» Addresses set by hardware jumpers
ar prug"ﬂ.mug at baot time a0 0000

{dsu mlled"ﬂem IisplﬂLrﬁu“'}

image on SCreen F
= Addp: Mﬂﬂﬂl’ﬂﬂﬂ—ﬂxﬂ-ﬂﬂﬂFFFF D 1007000

hics descrption to
cmmunt?—?;emmm

5
= Smy ent =t of friangles thet ——
e e Dxl7F0p) [ STans_

» Addr:= TuS0010000—0xB001FFFF

- Writing to the command rcglﬂer
may cause on-board
hardware to do some

# Sy render the above scene
r: Dx000TFO04 Space
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Transferring Data To/From Controller

* Programmed L7
ach byte transferred via processor infout or lead/store
—Frn Ell'rq:-h:hun:lmre easy To program

- Con® I’fcmcmnr c‘y‘cﬂprcpurhmﬂlm data size
+ Direct Memao
- Give comtroller access To memary bus
- Ask it To transfer data tofrom memory Eimlrruu
* Sample II'ﬂ'E-l'l'.'H..""I-I'.'II'I with DMA confroller (from bool):
| I f- .'lr |J|J = 1]
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A Eernel IO Structure
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Administrivia

v Midterm T resubts:
= Mean: &3.56, 5TD:- 15.0
= Min: 33.5, Mooe: 5.0
' Zlookup Srodes:
- Will try fo updote soomer
Evaluations
Projects 1 and 2
- These MUST be done:
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v Plext Week's Sechions

- Fill out a survey form to see how class is going
- &ive you an opportunity to give feedback

v Other things

- &roup problems? Don™t waoit.

- Talk ta TASralk To me
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Leg 173

Device Drivers
* Device Driver: Mu—m in the kernel that
inferacts dl"ﬂ:ﬂ""'ﬁll"‘."‘l. ice hardware
- Supports a standard, infernal interfoce
- Same kernel IS0 can interact easity with
different device drivers
| dewic ried with the
m{} e- 5|:|Eﬂr]:l|'||"n: configuration suppa
* Device Drivers typically divided into fwo pieces:
- Top half+ accessed in call path from system calls
* -r|:|lclm.l1: a set of stondard, cross-device calls like
ﬂﬂ.ﬂ -"_'I.ﬂnn.lj'l Faad (], weiltafl, l1ootl ().

»Thsuihn:ku‘ulsiﬂ:rfn::ﬂthad:iﬂ.d-imr
»uﬁlhu]fm'lrrﬂr'rﬂ'ﬂtudm-n may put theeod to sleep

- Botrom half* run as inferrupt routine
= bets mput or transfers mexdt block of oufput
= May woke sleeping threads it IO now complete
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Leg 17-12

Life Cycle of An I/O Reguest
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