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WD 02/ 27509 0 7 1AR 2005 PCTIUSO 1/30199 STREAMLI NI NG ATA DEVI CE

| NI TIALI ZATI ON  BACKGROUND OF THE INVENTION 1. Field of the I&\ieMAiROQg@ The
I nventyjQp,, i ncl ude i nput/output data processing or ' ion of an

i nf or mat onir?%gr ocessing system having an advanced tecﬁ%gﬂ'léé@goéﬁ achnent
(ATA) interface controller. Particularly, the invention may include

per i pheral conf | auiaiaarirtht Al Irg 8t Nri g, rsliadow register 10

space. 2. Background Information e central procéssing unit (CPU of a
host conputer J syster\g%§@ P{h ﬁg E nputer which controls all
the Oher parts. The Npogt. b1 N‘?I&eroma menory 15 local to
the CPY. ang; decedesnt hEssddist,r uctions to produce signals which control
the other part of the conputer. This may cause the CPU to transfer data

betsween menmey iaRdnélon atdyt NWRE L&e aHbILOBLELHAI LsiQ cause external
devices or peri phgralg tgtperfor?n i nﬁlu? orpggt%ﬁﬁﬁo\f?ég%&m 20 exanpl e

of a perdfiietaliohSof 412rith fdirmkt dbh fhocEQsEAYS y&mr&vﬁhﬁgagri ve to perform
a

i nput or output services, the CPUmay initialize the i sk drive so as
to prephracelietbahtbIbEK adth¥Bnd et I @AQ) Ven0PLFAtd UbntcRIMBRds. To

initialize the hard disk drive, the CPU may
Particularly, the invention may include peripheral
configuration initialization through a shadow register

10 space.

2. Background Information

The central processing unit (CPU) of a host computer
system may be that part of a computer which controls all the
other parts. The CPU fetches instructions from a Memory
15 local to the CPU and decodes these instructions to produce
signals which control the other part of the computer. This
may cause the CPU to transfer déta between memory and an
arithmetic and logic unit (ALU) or to cause external devices ~

or peripherals to perform input or output services. Aan

-) 20 example of a peripheral is a hard disk drive.

To cause a hard disk drive to perform input oxr output
services, the CPU may initialize the hard disk drive so as
to ﬁfepare the hard disk drive to receive operation
commands. To initialize the hard disk drive, the CPU may

25 transmit as a data packet one or more task-file

initialization commands to the hard disk drive through what



. 25 transmt as a data packet one or nore task-file initi al70" ZSW%”Z& nds

to the hard disk drive through what 1 0 7 MAR 2005 WO 02/ 2
PCTf UQPE)/O%CF);._@Q is called the task-file register set. Each task-file
initialrzation command takes a length of tinme to executeVUS¥{&%P eason for
this is that each command execution is verified by the CPU before the next
commndismacy q_re%geégcut ed).f rﬁ5 Conventional ly, the CPU dedicates a block of its
processthdtinte 8%t heskritlicarrdation Bit-a BaFh phetartilepuring this
peripheral _.ini.tialization dedication tine, the, CPUis prevented from
per f or rfin%uc?{l téra%ﬁ?%c%%r?‘?aﬁﬁiegﬁ%ﬁi%ﬁs‘?ngr{%noﬁh%m%vaﬁf’, PHREVEPU per f or mance i s
sl owed . 2 7_.MAR .2005 WD 02127-55, 09 PCTf USQ /.30199 BRI EF
DESCRI IS%%\g%e&%g[f DANGS g?aﬁr%acr iSRRI adPof pl at f orm 100 of
the iRwentiap; i iLllustrates read/ywite. conmmand setup protocol
5 met hoﬁ%%g.gaﬁf’g;}%égsdtiq Foloks 4 a EaRtEre ¢ _t/bﬁufeﬁ_ﬁ‘f“‘ieffm task-file
access. Fi gubRydni]disiAt ehe W0ps HAMIIRDL 9f 108 vuLion streant ining
task-fil e access.

processing time to the initialization of a peripheral.

During this peripheral initialization dedication time, the
CPU is prevented from performing other processing functions.
In this way, the CPU performance is slowed down.
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20 3 WD 02/27509 'O 7 MAR 2005 PCT/USQO /30199 DETAI LED ?EiCﬁlgTICN OF THE
| NVENTI ON As nore fully devel oped bel ow, register device g 2&55gure 1
may be errﬂl o_xed to handle initialization conpletion notification, unlike
conveM P 8#a1%%% echni ques which enploy a 5 central prod&I&SY3UATt (CPY) to
handl e initialization conpletion notification. Wth regi ster device 128,

the present invention works towards reducing the tine a CPU may dedicate

to initializing an ABEEeREIRIRHHON Mwé‘ﬂﬁgﬁéobi | e conputers enploy an

i ndustry 10_standard thgi sgel I's out the power and data signal interface

conmuni cat i BhZEHRthekh 2aPLPoF LGP HHel 08 Bt &a@ ¢80 8f e conputer. One

popul ar, set of industry standards is the advanced technol ogy attachnent

st andar8VeRbHRi M witten as AT attachment (ATA) or integrated drive

el ectronics_15 (IDE),. .this set of standards is produced by Techni cal

Commi tt ee TAFtRfwe tHI3UEbRFEOT HoRE/ Rt FR rAmmesnPeE g RFPtaceor mat i on

Technol o A/ St andards (www. NCI TS. org), Washington, D.C. AT Attachnent

| nt rf%g 2% sk Drives (ANSI X3.221- 20 199x) is a disk drive interface
s the logical characteristics of the interconnecting

standard that specif.i L
si gnal s bet%fpen%ﬁlgk}%'f’é?ﬁesaﬁd%%?%’@% idertdeutget wet40)as the

task-file access.

Figure 4 illustrates an embodiment of the invention

streamlining task-file access.

10



. protocol s and conmands for the storage device operation. ThIS standard
permts conpatibility between host system 25 products and’ ﬂbmﬁgﬁzmgylce
pr odu conply with the standard, even where th ucts are
pr odug%(?iﬂ%ﬁa&z MAR 2005 WD 02/ 27: 09 PCTTUSO/30199 ?‘f@?’gﬁ‘{’
nanufacturers A controller nay be thought of as a deV|ce that controls
the transfer of d% al device and vice
versa. Conventiona may be di sposed

bet T d disk d U. The ATA
nterfa a”‘é’fﬁ& f%ﬁlﬁaéé‘ser%%da St i “V?%Vf‘i‘ﬁ%. HEAL the  cPU ATA

terf I Ty 3t
hgvfzeage nw&l E;eﬂ £ Egg%g o ;iéozgggé or For exanpl e, on
receivin g o%‘%"h Uh%g suc las an |n|?| a%/ eﬁ on ‘command, t he
ATA t | ts d t.hi th
dom'stream %%kl%&? LR R REPLSn TR R "R AR T co can

hangl eqoand sgads.Lbi ggﬁwqugge Slhactade T4 dewlce. On rece ving

the converted commn evi ce my process nmand and may

send b@&rlmaumrrnbﬂf%ﬁ%' figath andiqehe g&g) 240 lhe ATA interface

controller. Thi's conventional |nput/ ut put rom conmand sent to
conpl eﬁﬂeg@nBORhiréﬁ@iérpmd&satéwﬂése Ite%iemé Lfie @ﬂhétﬁelrcgﬁf%?iot hat may

t ake approxi mately 1. m cr oseconds one m | A-5) of a
secon@edicate to lnltlallZlng an ATA device.

Most personal and mobile computers employ an industry
10 standard that spells out the power and data signal interface
communications between a storage device and the CPU of a
computer. One popular set of industry standards is the
advanced technology attachment standard. Sometimes written
as AT attachment {ATA) or integrated drive electronics
15 {(IDE), this set of standards is produced by Technical
Committee T13 (www.tlld.com) of the National Committee on
Information Technology Standards (www.NCITS.oxqg),
Washington, D.C..
AT Attachment Interface for Disk Drives (ANSI X3.221-
20 199x) is a disk drive interface standard that specifies the
logical characteristics of the interconnecting signals
between host systems and storége devices as well as the
protocols and commands for the storage device operation.
This standard permits compatibility between host system
25 products and storage device products that comply with the

standard, even where these products are produced by



. Transmitting information to an ATA device may involve seyeral individual
actions (or "wites") to the task-file register set, eac BfMA{R]izggﬁ

convenyl DEL may be processed in a 1.2 S 1/0 cycle. | e, where
seveng%%glv?@%al 25 initialization actions are procesgggﬂﬁgﬁgﬁagTA
interface 5 0 7 MAR 2005 WO 02/ 27509 PCTIUSO /30199 controller, the tota

I/ O cygl: I 4 S (=7 x 1.2). The collective of these seven
wwitesﬁfﬁgék étgﬁéﬁ§%F§u5 35 a task-file. The action. of the CPUin

form - ; i t put: (| to 5
performng g féﬁ{féi}f% Hggﬁ%%q$%F8§ﬁ28?ugéou‘ﬁ%&ngg étﬁg§eszgsre?erred {0

properly enable an ranster 0O

s "W £bhRgof eLIANLUEE: o DUHHAT LR Shdydyl ghighy t he ATA it er Face

controller device sen a -tas iS blocked from

gener abk RgpRdird Nefe G RETRAEIS, Qe KRGEhL Vi anttt{%aaiggueéﬁ Siral0 Under current
IJ or 8.4 ¢ &

ATA standards, the CPU woul d be tied up _ bp sending a command to
an ATA flevi CeMddntSBYE8r ddidinel dildboddd BASeehl bR MFATRR,1cE0 put this wait

into perspective, a one gi gahertz U. may execute about 1,000 ordinary

i nStrucdudeed i BRANHLEPTRGR]. addUshe idbU.herBednth Pt GRY dedicates to
ATA device initialization, up to 8,400 ordinary instructions (= 1,000 x

8.4) ceurttkdiaepr pe9SSEEhd s bherbPMldford he bRl art &R grdi cates to ATA
devi ce command setup is reduced. By enploying a shadow regi ster space to
handl ECRBANTA device communications over each input/output {I/0)
cycle. For example, on receiving a command from the CPU
10 such as an initialization command, the ATA interface
controller presents the command into something the
downstream ATA device will undérstand, i.e. that the ATA
device can handle, and sends this command to the attached
ATA device. On receivingrthe converted command, the ATA
15 device may process the command and may send back a
completion notification to the CPU through the ATA interface
controller. This conventional input/output (I/0) cycle from
command sent to.completionrnotification is a single task-
file register access that may take approximately 1.2
20 microsecaonds (pS - one millionth (10"-6) of a second).
Transmitting information to an ATA device may involve
several individual actions (or "writes™) to the task-file

register set, each of which conventionally may be processed
in a 1.2 pS I/0 cycle. For example, where seven individual

25 initialization actions are processed by an ATA interface



20 file 1/0O conpletion, the present invention works towards reducing the
time a CPU may dedicate to command setup of an ATA devi &efbMARpGxI mat el v
7.0 S_from8.4 p.Sto approxinmately 1.4 S. Moreover e jnyention

Si mW&’rW??Pé{y be enpl oyed towards reducing the ti nEP(éT’E"ng’ r%v dedicate to
25 the operation of devices internal and external to a CPU. 6 0 7 HAR 2005
WO 02/ 27509 PCT/USQO /30199 Therefore, in a "full condition," i.e: when a

t ask- FPRErdidgitst &hej sotpt t1/&h YRde atepuRysbewdi 4 Hint™ 7the 1/ 0 cycle out
to the ATA device is conpleted, the register space allows the extension in
the AT#)nt dhraceléentivt I theae seven gedérsbeay ibe tthesglhhvention to
conplete the I/Ocycle to the ATA device. Thus allowi ng the CPU to return
to protessign§asbrhetet asils astdpnact ttdwk SFP) &nvipgfeymipBgare 1 is a bl ock
di agram of platform 100 of the invention. Platform 100 nay be associ ated
Wi t h SRRieSy SfeRPMIRNER\AThg PRUCPOIERYr E(QhpRecepiest f6rm 100 may be
associated. with a desk top co anmuin frane, a radio, a television,

a ol T®eZINpERable Af R dgviigh %%;r heshrapsiet ofsyletant=Br ot her
ot hADORFaC T3 R NCABIaaY 102 WA BAIENG mmin board of a computer
and & monPEBrGet el s SPoBRbE S0P shEdtidae simedobler © VTS
device sends a task-file I/0, the CPU is blocked from
generating further commands or receiving further requests.

?

‘i) 10 Under cuorrent ATA standards, the CPU would'be tied up for
8.4 uS on sending a command to an ATA device with seven
individual I/O task-file writes. To put this wait into
perspective, a one gigahertz CPU may execute about 1,000
ordinary instructions in one microsecond. Thus, in the 8.4

15 pS a CPU dedicates to ATA device initialization, up to 8,400
ordinary instructions (= 1,000 x 8.4) could be processed by

the CPU if the time a CPU dedicates to ATA device command . .

setup is reduced.

By employing a shadow register space to handle task-

’

20 file I/0 completion, the present invention works towards

reducing the time a CPU may dedicate to command setup of an
ATA device by approximately 7.0 pS: from 8.4 us to
approximately 1.4 pS. Moreover, the invention similarly may

be employed towards reducing the time a CPU may dedicate to

25 the operation of devices internal and external to a CPU.



. circuitry. Included wth notherboard 102 may be CPU 110, 20 system bus 112,

10 oL aclg o coneral Ler 120" mmy bo.stor age) dovi ce 127 UL A0 ray pe

t hat 525@52%0 | at f orm 100 whi ch co%trols aI? t he othe&gég$ﬁggg execﬁting

software instructions. 25 Systembus 112 may be one of a. set of conductors
021 27500 BErPER0LT SR Bk EEIES T Lotmelt P g tHb /aASS Flncti onal uni s on
116, and RSNt ol T of 135 Ay Chs CHUBLEA “Fo CBO L1674 F Bugh 23t om bus 112.
£ SOML BoF LW Bk 0ok SQTLL oL L 2D, TR b Rugleg L system bus 112
ot her  SHaerY ot e fighedh, 8R°0R I SHchif ol eRIBLLaY, BER TDLY 116 my

be gnygsterags; i1 gyl ?’Lﬁv%x?%foryvci:rokéoﬁ:ﬁf@t{éjﬁzﬂépllgbngygﬂé 8d N he

machi ne-readabl e format. port 118 nmay facilitate communi cati ons

bet weepTa CRLL 1D aRgukNRYi ofly 488 CHOLeShAMI-n $HCBrdsedskfyboard, nouse,
touch screen, joystick, digitizing tablet, and m crophone. 15 Controller

120 naytﬁﬁtztéyxg,cgubﬁagsa@g§k4§§1g Gemai cations transl ator between CPU
110 and storage device 122. Controller 120 may include |ogic that runs
protocol  Figure 1 is a block diagram of platform 100 of the
invention. Platform 100 may be associated with any system
10 having a CPU. For example, platform 100 may be associated
with a desk top computer, a main frame, a radio, a
television, a mobile computer, such as a laptop, a satellite

system, or other electronic device that processes

information.

i5 Platform 100 may include motherboard 102. Motherboard
102 may be the main board of a computer. Moreover,
motherboard 102 may contain circuitry for a CPU, a keyboard,
énd a monitor as well as iﬁcludé slots‘to accept additional
circuitry. Included with motherboard 102 may be CPU 110,

20 system bus 112, video card 114, memory 116, input/output
(I/0} port 118, and controller 120. Coupled to controller
120 may be storage device 122.

CPU 110 may be that part of platform 100 which controls

all the other parts by executing software instructions.

25 System bus 112 may be one of a set of conductors (wires,

printed circuit board tracks or connections in an integrated



. instructions out. onto bus 126. In one enbodinment, controller 120 may be
an ATA interface controller. Storage device 122 nay be aﬁy?dgﬁﬁcéﬂbhat may
requirevo bayamel ation of CPU instructions and may enpl oycirRf<ei/B@be ON  stored
in a location that may be connected with platform 100. Storage device 122
may be a disk drive that may be adapted to read and wite at | east one

rigid megpehi€) dairkec2ingt oRaga dicsk £ha¢h SHaKkhnipatohot ates about a
central axle. Bus 124 may be a 16-bit bus: One skilled in the art 8 0 7 MAR

2005 WOno2hertaldd PTH2USORd 30 pael, | e& @6 iva@ebhabrHuUs1 224 may have nore
t hroughput, such ) as a 32-bit Peripheral Conponent Interconnect (PCl) bus.

Bus 126mereyrypels,f ivet pehamid, hadi dghttr AT 1bboka¢akd esoupe@ connected to
storage device 122 as an ATA device, such 5 as a naster device, and the

ot her connet ad 0t ehacsgic anbtAbAbudevize, rsUchoas n Shiapmeedayvi ce. Each
ri bbon cable may be a 44/80 conductor cable or any suitable conductor

cable. dbntsedardaryochannel csuplbartd Gyemld6s M2 he Bl edst o
controller 120 so as to serve a second pair of naster an 10 sl ave

devi ceslz4Tantir anspred dat atwirbhenderaid azm tA0ohdh oueamengf ul  nmanner, a
met hod may be needed to uniquely identify the source and destination of
the transfeViddhi sazdiaitd fuagabeon civmyibebbase hsiing ameaddr ess, nuch |ike
t he postal address
necessary video memory and other electronics to provide a
bitmap display to a monitor. Memory 116 may be any storage
10 device that works towards holding data in machine-readable
format. I/0 port 118 may facilitate communications between
CPU 110 and input devices {not shown), such as a keyboard,
mouse, touch screen, joystick, digitizing tablet, and
microphone.
15 Controller 120 may be a device that acts as a
communications translator between CPU 110 and storage device
122. Controller 120 may include logic that runs protocol
instructions out.onto bus 126. In one embodiment,
controller 120 may be an ATA.interface controller.
20 Storage device 122 may be any device that may reqguire
translation of CPU instructions and may employ information
stored in a location that may be connected with platform
100. Storage device 122 may be a disk drive that may be
adapted to read and write at least one rigid magnetic data

25 storage disk (hard disk) that rotates about a central axle.

Bus 124 may be a 16-bit bus: O©One skilled in the art



. 15 of a house or business mail box. Wth respect to platform 100, such a

schenme may be referred to as addressi ng. Each devi ce, Su6h73§Aﬁlgﬁ§Dry
ihtegra&ﬁﬂﬂg%ﬁcuit, storage device 122, or CPU 110, nqéﬂhg 1 wn | ocal
addr esS ‘space. An address space may be the range of 20FQHHPEEYEY that a
processor or process can access, or at which a device can be accessed. The

addr ess C f device bus y_be . dependent on  at least the width of
t he addprdz'gg;r%tc%gfn%iz?, ¥k‘ﬁg tr’fffm}gr% BRY TS MOk ﬁggﬁ'd‘%ﬁ%‘éts SR<devi ce bus

havi Ldth, 2 ' ' Ly pdentifi 2716 tl
65, 538 Tocartones The Bro@tontrdh JeiMhatalt CBLLAES - Gopens o Sar

rV[)OZQgggqgﬁngpgﬁggégﬁéﬁﬁégﬁaggglvAéUﬂ% of, h?gypg gﬁf%%%is addr ess bus and

address registe dress ‘space nm Zéro. Each loca

address:rgmoaaegeeeegot&@:argggasvpée aggr a3%ey apli £, jstar Lcpt some base

address in the processor's ress 5 space. mTarly, éach process will

havg i t2% QWRa8€dredsvi&PaAGRd %Ec&m_cgﬁnél:{:e@rt@ aoasretcoﬂtsl 'P}? processor’s
address space. Address space may be divided into nmenory address space and

110 addieesse5Pa6En 48 LAkl 88vi&PU ELRnMBYbEéh GUBTWNLEYt B i th the
conponents of platform 100 through nenory address space, |/O address

space, 4ayge €ORNBLEBST Aatle oFEARY Ys1ARAbESScERAEANGEabi O, adgr ess space. In
a standard m croprocessor's architecture, the 0 -
secondary channel similar to bus 126 may be coupled to
controller 120 so.as to serve a second pair of master and
10 slave devices.

' To transfer data within platform 100 in a meaningful
manner, a method may be needed to uniquely identify the
source and destination of the transfer. This identification
may be made using an address, much. like the postal address

15 of a house or business mailbox. With respect to platform
100, such a scheme may be referred to as addressing.

Each device, such as a memory integrated circuit,
storage device 122, or CPU 110, may have its own local
address space. aAn address space may be the range of

20 addresses that a processor or process can access, or at
which a device can be accessed.

- The address space of a device bus may be dependent upon
at least the width of the address; that is, the number of
bits in the address. A device bus having an address width

25 of 16 bits uniquely identifies 2716 or exactly 65,536

locations. The size of a processor's address space depends



- FFFF"." range of the 1/0O address space includes 65,535 address ]
| ocations (=15*16"3 + 15*1672 + 15*16~1 + 15*1670) (soreti HaE tieferred to

as 64 VBRR d over this address range nay be the deyi f platform 100
KNOO i a CPU étﬁﬁ%mﬁwrgialize and

t hat enpl oyl
access a storage device through I/O address space.

O address space. Conventionally,

15

As 20 di scussed nore

fully bal owe GTabid 0 UAAURLY O QS JUBIDL Y, AL PSS SRACE L0 Tnitialize

and access st orage

Vi ce

nory addfr eSS space may pe orientated

tovar s ep¥t 0gs NS cHIURALE L hag- s dBLa. 4L %rggwe%ite does not

require a conpletion in

I cation be

nNOVE ont o ot her

processi;ag 1Geks. adiidss Wl e TRPREY 200 SScaPage A access storage

device 122 provides aft a

ant age over using

PCT[ USGhA 80 19% A D AJALRSSHePAGRId-E9s ald %&PPQ&%QSB?QQO jgate with

storage device 122, a set of addresses conventi onal

may be all ocated as

an gddepsée I anggniwatr-hiy) 446nh sldiess spECa @ 1¢QAMERAdaadFes; control  of

storage device 122. This range of addresses at
may bespaees sl ohs mkPoBe @51 o aSkart ide.tHdn

whi ch storage device 122
bchlhost anskldss address

range 1FCh.. - | F7h.,, (or [IFGCh - 1F7h) is known as the Primary Conmmand
Task-f sp&ce . PTF) and the address 3F6b,. is known as the Prinmary Control

Task 10 File (PCT).

10

15

20

25

Address space may be divided into memory address space
and I/0 address space. In operation, CPU 110 may
communicate with the components of platform 100 through
memory address space, I/0 address space, or a combination of
memory address space and 1/0 address space.

In a standard microprocessor’s architecture, the 0 -
FFFFh, range of the I/0 address space includes 65,535 address
locations (=15*16~3 + 15*16"2 + 15*16~1 + 15*16"0)
(sometimes referred to as 64K). Mapped over this address
range may be the devices of platform 100 that employ I/0
address space. Conventionaiiy, a CPU would initialize and'
access a storage device through I/0 address space. As
discussed more fully below, CPU 110 uniquely employs memory
address space to initialize and access storage device 122.
ﬁemory address space may be orientated towards moving mass
quéntities of data in thaf memory write does not require a
éompletion indication before the CPU may move onto other
processing tasks. Thus, using memorf address space to

access storage device 122 provides an advantage over using

10

Whenever there may be a need for CPU 110 to wite data



. to or read data from an ATA device, such as storage device_ 122, CPU 110
may send a series of initialization commands to that ATA deViAde20050r

exampl e, on receiving the CPU 15 initialization conma e device
122 P PRFF8t m these series of commands to enabl e i&gj‘msﬂlg&?gansfer t he
data as requested by CPU 110. Accordingly, each of the nine addresses of
this task-fille may have a register space into which the CPU may wite

i nitiaf?2afPOReEat 2 Bach task-file 20 register space represents a

Phe. numeri i ke SEoath o Sobrkaarset g RREERLP BT o age dovi oo
commnle ThRsEeY £ CERERATE rure o ey (Rl YaPaldl o O e
T 115 BREEEaBr BERY AT R 750160 A LB e o Command
packot ST The L asg dhol o6 Hitact 11 e Cone ot 1o 130, o

. recei Mﬁf&ztéﬂ&a%ﬁmewc@aﬁ@e&namer@a@e&% G kRdwnoab dh asgquential ly

execute each of the nine addresS commands, sending a conpletion nmessage to
CPU 11p; pd t eryRRGH aTRXe€aHd s, Tadaedie erdre tiFog, CPUFYLY @y dedicate to

initializing storage device 122, platform 100 of Figure 1 may further
1F0h - 1F7h) is known as the Primary Command Task-file (PTF)
and the address 3F6,.. is known as the Primary Control Task
10 File (PCT).

Whenever there may be a need for CPU 110 to write data
to or read data from an ATA device, such as storage device
122, CPU 110 may send a_series of initialization commands to
that ATA device. For example, on receiving the CPU

15 initialization commands, storage device 122 may perform
these series of commands to enable itself to transfer the
data as requested by CPU 110. Accordingly, each of the nine
addresses of this task;file may have a register space into
which the CPU may write initialization data. Each task-file

20 register space represents a particulgr control or command
function, whose operation may be based on the numerical data
placed at that address.

To initialize storage device 122, CPU 110 may employ
software drivers to set up an initialization command. These

25 . software drivers write (place} data in each of nine register

'spaces in a task-file as a series of command addresses {E/0

11



. 10 include register device 128 di sposed between CPU 110 arbgu storage device
122. Register device 128 may be di sposed between control | of 790 ahd CPU

110 and coupled to systembus .112 through bus 130 0 and
cont r 8Y?&¥273%0 are not sending and 15 receiving dat %ﬁ@iﬁ%ﬁ@ %t exactly

the sane rate (for exanple, they are not synchronized), register device
128 may _include .a pasting hardware buffer ich itens are taken out
in the “SYRESHT eﬁhﬁtﬁﬁ%ge‘:ﬁwm?c{n pggﬂgg'toé%[ﬁﬁl\gp a streamof data '
Dot e T A SRURHCHhEL AR PO BLE A0 TR B e 2
wherein_e t as.a. s re V, .St device 128 may have
a dep'?ﬁ ﬁﬁ%r%ﬁ%g © gg‘p’f“%e h%{%éé%yl tpgg{'y-&l?i cremZV\I/?)l"eL?‘eE“§i %?'ruc T on packet s
from 1.0: Wi t ti el Q;ful 5 itions. Moreover,
t he dgg?ﬁ&%‘?lﬁr,&etgqﬁggeF%’ggﬁ?‘&;é%&ﬁa%éﬁgei&%o&%r#cgfzgdwt&gﬂ?as k-file wite

sof § mé@g&éﬁﬁ%&ﬁj %%Qé@k&.é@cl{) Jc VAR 2005 g&ar%%/s%é&%aﬁ%usow 30799

registers or through a priori to optimze perfornance. mrands may be

| ssuedst Ry SIPALBmPe¥E £6n Ik ddyouahcredi &f elrcdevibgen128 by | oading the
required registers in a conmmand block wth the needed paraneters and then

Wi ti ngxednttifd® .conmand code to a command regi ster. Under the Information
Technol ogy - AT Attachnment Wth Packet Interface - 5 (ATA/ ATAPI-5) (1999)

standard atrpagauid3tiskiiTriB3010 may dedicate to initializing

storage device 122, platform 100 of‘Figure 1 may further

10 include register device 128 disposed between CPU 110 and
storage device 122. Register device 128 may be disposed
between controllér 120 and CPU 110 and coupled to system bus
112 through bus 130

Where CPU 110 and controller 120 are not sending and

15 receiving data packages at exactly the same rate (for
example, they are not synchronized), registex dgvice 128 may
include a posting hardware buffer from which items are taken
out in the same order they were put in sb as to buffer a
stream of data between CPU 110 and controllexr 120. Register

20 device 128 may be a first in/first out (FIFO) device.
Register device 128 may be a queue device wherein each entry
has a structure. Moreover, register device 128 may have a
depth where that depth holds all task-file write instruction
packets from CPU 110 without presenting delays due to full

25 conditions. Moreover, the depth of register device 128 may

be communicated to task-file write software through readable

12



may use nenory address space having the nine addresses 1FOnX - 1F7,,,,
3F6t,, as follows: 10 TABLE | READ DI RECT MEMORY ACCESS [JNP ,§QWM$NDS
AddressRegl ster7 6 54 3 2 1 0 1F2Featuresna 1F3Sect or Count Sect or count

1FCSe QP27 Niiber Sect or nunmber or LBA 1F4Cylinder LowCfCTASAF3AIMy or LBA
| FSCyl i nder Hi ghCylinder high or LBA 1F6Devi ce/ Headbsl. enobsDEV Head nunber

or LRA 1F7CommandConmand code C8h 3F6Control Control code C8h As noted above
in TabF&IEStERR Phpdtr WERmEnBY £oht 161 CPEHHES RSTEeaB2RCEI rect menory access

(DVA) devic Regardi ng the remai nder register fields, the

f eat ur es 158?‘?5$I%qb%r"‘afy é’F’dlF%"‘%‘gtt"aﬁﬁPF%%%ld@"(lﬁﬁ) 128 thePWt ect nenory

access in co T sector, count register field indicates

t he nuﬁﬁgg %‘fr (1128 E f?%‘i‘fs“ﬁe&%dreq%redefﬁﬁb? ers 3a1fue of OOh
ctors,are to be

ndi cat e th un and ft 256)
Itralnsfef’)r%lgdn O\A‘%ec 3?‘ gge i %e Pé ‘?Jgelf%err(‘c' é‘Fid gﬁﬁl‘é’é’tte’é‘gt he starting
sec Ortﬁi&bgﬁ Qf cogg L:ggécéa mnl?eln%déeégd{ gss (jlﬁﬁé} ggge address bits (7:0).

Information Technology — AT Attachment With Packet Interface
- 5 (ATA/ATAPI-5) (1999) standard at page 133-134, bus 130
may use memory address space having the nine addresses 1F¥0,.,

— 1F74ex» 3F6,.. 25 follows:

10
TABLE I
READ DIRECT MEMORY ACCESS INPUT COMMANDS

Address Register 7]1615141(3]2 |1[ 0

' 1F2 Features _ na
1F3 Sector Count Sector count
1F0 ‘Sector Number - Sector number or LBA
1F4 Cylinder Low © Cylinder low oxr LBA
1F5 Cylinder High Cylinder high or LBA
iF6 T Devic'e/Head nb:_[ LBA I obs I DEV Head mer or
1F7 Command Command code C8h
3F6 Control Control code C8h

As noted above in Table I, the input command/control
codes to read a direct memory access (DMA) device may be
C8h. Regarding the remainder register fields, the features

15 register field is not applicable (na) to the direct memory
access input command of Table I. The sector count register
field indicates the number of sectors to be transferred.
For example, a value of 00h indicates that two hundred and
fifty six (256) sectors are to be transferred. The sector

20 number register field indicates the starting sector number

or the logical block address (LBA) mode address bits (7:0}.

13



. WD 02/ 275,09 PCT[USO /30199 The cylinder |ow register fielgéjgyica t he
starting cylinder nunber bits (7:0) or LBA address bits ( R eover,

the cylinder high register field indicates the start nunber
bits %%%@%?ﬂgr EBA agdress bits 5 (23:16). For the dggﬁﬁéykgﬂg’reglster
field, bit six nay be set to one if the LBA | ogical addressing node is
bei n ared to zera.if .c |nd sector (CHS hysi ca
addrgsgi tﬁé&ﬁ? %88|ﬁ§9{8£ﬁf'%§e§d XP qﬁi gg?hﬁtifEﬁQq né 10)05I¥nder
nunber B, bi The of bit seven and bit
f?ve icyh ete 855% €%|Epf S%r LE |céf Stﬁepge §9@d deLicZ {DEV). Thg
remai n V. ter . fi ree through zero,
i ndi capgg?ﬁ\l’é]‘ﬁeg enﬁ 1er?§ J'l %%(QJ& 8% 9%,% e(%]:jl %lé(ﬁi %’% c‘i t addr ess ?LBA)
mode aggsféfng})'c&algﬁzr%@mb Leul | ngstl%ocfomn SR StArSf i el ds of Table |

in conjunction~w Fegrster devi ce my permt so tmare drivers of
plasfoq P9 to wite the task-file command sequence to a nenbry-nmapped
region of controller 120. An 20 advantage of this streanmlining task-file

access techjdufel devidBnelld thR9stde £:3k:,f bie £OMMRALsequence to-a
menory- mapped regi.on (shadow reégi ster space) of controller 120 may not

bl ock gf &rmlrethentd 1 cta&aﬁaﬁﬁésﬁf ft hRad/ Os dsd hd Qisedtl, Obage device 122
on bus 126. In other wor by using 25 nenory-wites i nstead of 1/0

cycl esTll&Elédli_a 288 OB cyﬂ.&h&bkﬂghé@imfs)éc%!rt ecHR)StgHgiicafir astructure ih
Contrc;déiéssing mode is beihg used. Bit 7 indicates the starting
10 cylinder number bits (7:0) or LBA address bits (15:8). The
use of bit seven and bit five is obsolete (obs). Bit four
indicates the selected device (DEV). The remaining bits or
the device/head register field, bits three through zero,
indicate the head number bit (3:0) or the logical block
15 address (LBA} mode address bits (27:24).

Employing the command register fields of Table I in
'csnjunction with registér device 128 may permit software
drivers of platform 100 to write the task-file command
sequence to a memory-—mapped region of controller 120. An

20 advantage of this streamlining task-file access technique is
that ;riting the task-file command sequence to a memory-
mapped region (shadow register space) of controller 120 may
not block on completion of the transfer of the I/0 data to
storage device 122 on bus 126. In other words, by using

25 memory. writes instead of I/0 cycles, CPU 110 employs

existing memory write posting infrastructure in controller

14



14 WO 02/27509 0 7 MAR 2Q05 PCT/U50 ] /30199 120 to conplete each wite in
the m ni mum nunber of clock cycles on systembus 112. By ﬁIoMARIg{msi ng on

conpl etion_of the transfer of the [1/O data to storag | 2 on bus
126, %?428?‘19er 120 5 may send the task-file regi ste?cgﬁ}é{)g@ﬁqlé‘;to st orage

device at a pace that may not be subject to freeing CPU 110 from the

device at a pace be s L i
romory 1, TR BRAEtE0 AN TO N ret F o AR g TP e Er e ke { hat mmy b

menory wites C an

conpre opage; fievice 122. Thus, while the cycle is running on
bus 1 EQ?ES% %yré%ﬁgfsﬁ %\%gr rate than posted by CPU 110), CPU 110 may post

subsequent éf%-tf ib'l%cﬂ???re‘gnvgdﬁﬁétign r&itHeCh raf8¥L £ A28, Or MOVE onto

ot her processing activi Figure 2 illustrates read/ wite command setup

prot ocelg cﬂaiaﬁ%tohegngge WL 1321 bh Usild abes aohtPELi&E 0fo the nethod  of
Figure 2 As is readily seen, in Figure 3, while the ATA channel is in an

acti vensy afchd tHehtasieild rlgegcigwe &olables thher&Pihd sadyioeked from
perform'ng other tasks. Method 200 may include simlarities to conventional

20 proi©Golpucesedat omiy i hdx: det dakjétt o Hwev Ry, cr@thosl 206w i nvol ves
witing to a nenory-mapped register queue rather than'|I/O mapped task-file
regi st .inVeti hodz200omeyf b orapt edewnied 122 . anye f eadsid ef aredi um
100 may convert the memory writes back to an I/0 write
format and I/0 write rate that may be comprehended by
10 storage device 122. Thus, while the cycle is running on bus
126 {at a much slower rate than posted by CPU ilO), CPU 110
may post subsequent task-file meméry writes to register
device 128 or move onto other processing activities.
Figure 2 illustrates read/write command setup protocol
15‘ method 200. Figure 3 illustrates a timeline of the method
of Figure 2. As is readily seen, in Figure 3, while the ATA
channel is in an active state, such as writing drive select,
the CPU is blocked from performing other tasks.
Method 200 may include similarities to conventional
20 protocols used to write a task~file. However, method 200
involves writing to a memory-mapped register queue rather
than 1/0 ﬁapped task-file registers.
Method 200 may be implemented in any readable medium
which, when executed, causes platform 100 of the in#ention -
25 to perform method 200. In one embodiment, method 200 may be

implemenfed through a distributed readable storage medium

15



. whi ch, when executed, causes platform 100 of the invention - 25 to perform

nmet hod 200. In one enbodi nent, nethod 200 nay be i npl emeg'; 3\1%‘%685’ h a

di S”'&ﬁ@ﬁ% ﬁeadabl e storage medi um 15 0 7 MAR 2005 WD 0
PCT/ 6799 cont ai ni ng execut abl e conput er progr arﬁqTﬁ'éﬁ"l’éQi‘f’?ons whi ch,

when executed, cause at |east one of a client conputer systemand a server

t f od 200 Addit | | thod 200 b
ooy omaer SR o B A v FABB 8, U SR B el i g

t t wh ted,
IR AL B Mt ISR 5
b 0 dd d 122
SR Gl e s e

so as to command t he

| aboveqal batnditly | auEngh ﬁdf@ng%wb% gsf&nér&%' Egoughe'd | ndicates the

sel ected device (DEV).. Thus, step 2 I nc pl aci ng the proper
i Npsit @émilitle f Qeadbbie gve&éaegl@memuaeas;@‘falﬂn@ efbchbgyflevi cel head regi ster

field. This bit four 15 information is ways “sent e 1/0 task-file
step 28duputRir9dod@8m MByst Bad idnsalhi &) ath_‘h%nr @gbéﬁﬁ d, danlorage device 122
to determ ne whet her storage device 122 i's busy. ‘Storage “device 122-is
busy, ¢dmgmtert Bodt2Qthaviy HALYEDR @R&o%ew&ﬁu@@ho% opal. at step 206
since the 20 small computer systeminterface (SCSI) request block (SRB)

field woul denhbdbroe| ey begiamast epeR U2 .MehBodtd0 (BY method

200 may address storage device 122 so as to command the
10 attention of storage device 122. Recall from Table I above
that bit four of the device/head register field indicates
the selected device (DEV). Thus, step 202 may include
placing the proper input at bit four {the write/drive select
bit) of the device/head register field. This bit four
15 information is always sent to the I/0 task-file.
At step 204, method 200 may read an alt-status redister
of storage device 122 to determine whether storage device
122 is busy. If storage device 122 is busy, then method 200
may return a "SRB_STATUS_BUSY" signal at step 206 since the
20 small computer system interface (SCSI) request block (SRB}
field would not be clear. From step 206, method 200 may
return to step 204.
Under normal operations, storage device 122 may not be
busy at the first reading of its alt-status register. Thus,
25 the read command of step 204 may be sent to the I/0 task-

file. Alternatively, method 200 may return to step 204 up

16



. return to step 204. Under nornal operations, storage devigce lliéé_ nay,. not be
busy at the first reading of its alt-status register. Thliﬁ,ﬁf 1?5 H&Y r ead

coma step 204 may be sent to the 1/0 task file. ; jyely, nmethod
200 naqgo?{el%ﬁégﬁ to step 204 up 16 WO 02/ 27509 PCT/ USOl/P%If_@@q?’y%O, 000
times. Here, the read command of step 204 may. be sent to the nmenory queue.

I f stor de¥hCe: i t y,_then net hod. 2Q0 continue to step
208. Att%g?gbggg&&lﬁr%%hogie%%o ?rg‘?/ reatercr?lm"?%ndSO%\hsceLﬁ?reT?}sflh@a " engi ne of
st or aggcfevi§erdd ZndiS, LXgs | f the BMengine of storage device 122 is
active, then the BM engine nay be turned off and the drive reset at step
210.  If therBM SR LM 8t 95208 dev 224 ti,Ng, 1hen nmethod
200 may proceed to stepe 5(1:2 10 At s*e%ﬁi%zztﬁré} E‘%&hggo_ﬁgvgymc%ll cul ate the
bl ock e@HBtn@nckd Moy 006am Hevics 258) SndBilod 0 48y "BLELAG 4D bl OCK
length to the menory queue of the sector count regi ster fie of Table I.
Step 2dRetBedisid nom shgsnéromsierayeNhb PN 1oChRi guesyd n that, under
conventional 15 techni ques, the block length is witten to an I/O task-file
wher eagshstmp etidnnelfudesrawé tdddckhe2dl oekdigrgt hehenthge dggenory queue. At
step 214, nethod 200 may cal cul ate the | ogical block address (LBA) and the
progr ashdlinw emy Bel sulAydi afd udel 8he APiveasisedngtobtdpizigg the foll ow ng
regi sters of Table |

If the BM engine of storage device 122 is not active, then

method 200 may proceed to step 212.

10 At step 212, method 200 may calculate the block count
and the program device. This may involve writing the block
length to the memory gueue of the sector count register
field of Table I. Step 212 is distinguished from
conventional techniques in that, under conventional

15 technigues, the block length is written to an I/0 task-file
whereas step 212 includes writing the block length to the
memory queue.

At step 214, method 200 may calculate the logical block
address {LBA) and the program device. This may include at

20 least one of writing the following registers of Table I
above to the memory queue: sector number, cylinder low,
cylinder high, and device/head register. Step 214 is
distinguished from conventional techniques in that, under
conventional technigues, these registers are written to an

25 1/0 task-file whereas step 214 includes writing the .

registers to the memory queue.
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. above to the nenory queue: sector nunber, cylinder low, cylinder high, and
devi ce/ head register. Step 214 is distinguished from convéhii MARI 2005

t echni j-n, that, under conventional techniques, t jsters are
Wi ttevﬁat%%ﬁélﬁy 25 /O task-file whereas step 214 incl u&mﬂﬁg{]ﬁé t he..
registers to '"the nenory queue. 17 0 7 MAR 2905 WD 02/ 275" 09 PCTI USO

1/30199 At 6 t 0 i nclyd I, *
descri pt or ?ggﬁgg%o%%ée’matmg%gxé g?éerg“yaéllgl%ctul ge%wlgggﬁgge Mdf Table |
MRy be URqipHUR L MId Ant8Afs O Wik, SogTAL gl By be sent to the

menory queue rather than an tas I t he BM engi ne may

be pro i i M__nt.errupt. (BM) status bit
A TS AR Rk B L e i LS e
Addi t | adk j t f (0] engi ne nay be
et | e e e B BB ST ronrsY o~ eay o S A% once. Last.

t hes BMr /oonisielrimey be set to a "Start/Stop Bus Master” bit. Wth the BM
engi ne programmed at step 220, nmethod 200 may wait for an interrupt signal
from storage: daeic@2022t8é B eri6l R27. bd HrbgFBMnbdY Ol ME 4 Gl Ning a "SRB
STATUS PENDI NG' signal since the small conputer systeminterface (SCSI)
requesinid ek (18RBinGi ehel BWUInteReupoNMEmCtleGraichl shangs: a

specifically-accessed controller, such as controller 120.
Additionally, the drive transfer protocol (DTP) of the BM
10 engine may be set. In one embodiment, the BMI DTP register
may be set only once. Last, the BMI control may.be set to a
"S?art/Stop Bus Master” bit.
With the BM engine programmed at step 220, method 200
may wait for an interrupt signal from storage device 122 ai"
15 step 222. This may involve teturning a "SRB_STATUS PENDING"
signal since the small computer system interface (SCSI)
request block (SRB) field would be connected with chénge.
At step 224, an interrupt signal may be received.
The invention may be empioyed whenever a direct memory
20 access read or write is initiated to an ATA device. Since
typical computer systems include a primary hard disk drive
that may be enabled for accesses through a direét memory
access read or write, CPU performance may improve with each
use of this invention. In turn, és CPU performance
25 improves, the disk access overheéd that this invention works

towards reducing will equate to an ever-large performance

18



. At step 224, an interrupt signal may be received. The invergiwop ey, he
enpl oyed whenever a direct nenory 20 access read or wite & Tkt i%Ped to

an ATQ\,(Sﬁvi ce. Since typical conputer systens incl udggﬁn#ékmy hard di sk

drive ?a{p:’??ay be enabl ed for accesses through a dir access
read or wite, CPU performance may inprove with each use of this
inventiforli In turn, as CPU performance 25 i nproves, the disk access
overhead that this invention. works towards reduci ng will equate to an

ever-| arge rformance 1 02127-09 .PCTL1JS01/ 30199 gajn. Figure 4
1 T Ust § ates SoFThel | e FOFSehet Rodear"Eneot rvaIrran BhorSi n t ask-fi1 e

i m.i ned. ' i ster_devi 128, il trated in Fi
1 The CBERHSE ity SEoKEELPe citeRbchact s Ur 6tHer PGS The dbove.

enbodi m an al so be st or on evi cg. or di_ym read by a machine
to per oggrlnsig%gtcfetﬁfﬁeo sz.a'TﬁgPus 8V 5’% of e |rt?mqer’ra§7H‘Fn€ﬂ8d1€ a solid state

menpry _devi.ce .,and/.qr_a_rotatin gnetic .or optical disk. The device or 10
neg?umfﬁwea?/d b® HS B 850%%%”%;1%?' ?g%?fg 6t5%%structions have been

separated ifto differ chi nes, as_,acrass._ an,intercannection of
conput ers. lr‘Hﬁae ag)fgﬁpﬁg‘%dlﬁ%%dic%n zgﬁgbs%rsitﬁéﬁ%hgfle? RGPS 6vi ded  nerel y

toil 'Hé%m& %nw?tegﬁi B?i Pl Gl ?8 %@XF&%& ‘?LE’LsQE‘FJct.l opd 10Ul not be
construed as limting the scope of the subjéct rmatter of the terns of the
cl ai meged ey %@dizmemay include a solid state memory device
and/or a rotating magnetic or optical disk. The device or
10 medium may be distributed when partitions of instructions
have been separated into different machines, such as across
an interconnection of computers.
The exemplary embodiments described herein are provided
merely to illustrate the principles of the invention and
15 should not be construed as limiting the scope of the subject
matter of the terms of the claimed invention. The
specification and drawings are, accordingly, to be regarded
in an illustrative rather than a restrictive sense.
Moreovef, the principles of the invention may be applied to

20 achieve the advantages described herein and to achieve other

advantages or to satisfy other objectives, as well.
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specification and drawi ngs are, accordingly, to be regarded in an
illustrative rather than a restrictive sense. Mreover, the principles of
the invention may be applied to 20 achi eve t he advant ages qF?cghﬁggnﬁgrein
and to achieve other advantages or to satisfy other objectives, 1.
19 0 7 MAR 2005 What is claimed is: 1. A platformconprising: a central
processing unit-, a controller coupled to the central processing unit
throggg_a system bus; a regi ster device coupl ed between the central

pr oc ¥&&timgaMSAs: (CcPU) and said controller, said register device receives
conngqgﬁa rog1sq%d CPU and said controller receives said comands fromsaid
regi st PEGEycrErelgi g regi ster device disposed externally to said CPU and
5aida%§ﬁ%ﬁ9&&§§ﬁ;ﬁﬂd a bus coupled to said controller having an end that is
adapted to receive a device, wherein a shadow regi ster space of said

cont g @biteller 3hihIcwiad the cOBiabprBesslfy ifitthralidhavestedmpt.et i on of an i nput tout put
(1/0) cycle to said device during a condition when a task-file register is
Wi t beayistem de@ ohupl@Phétwerstthenegntralimedebsirighanit IGRU)and Iseid oentroties, ssi rdgistersk- i | e
regi devive reeeives mpnEERds, roam dhig iPY ansigiaist eqnirgfiey reseivesy ik Fo/@gansia i i@mMcwsifhrands

f r onTesigied depes. staida regisish cleviea dispesed rexaanadly do rfeidofPiérand eval gIdrolesi 8% onmands
fromsaid register deyvice. 2. The platformof claim.1l wherein the

cont P 8¥§ cé‘Fp'thoéﬁ'defa%f’m%rg‘aY'B%ﬂth(}@ * d?%%m?éﬁ?e"’&&f%ﬂ%nt erface controller.
3. TheeBhaldaidy Rlistel %@1}% | Eo%'trgllei ng LEOIAIRF dlRYI Ayl AFAHAES ofarPOSt i NG
har qmﬁtﬁu{ﬂlﬁ}_l@f cycleto saj %e\ﬁl riRg A cBhditihadrEh b tkEHcCleBister8 Wil addedaidevi ce is
a i Epl nhudl fif Sltil QE1/OUGME 6B to Baid TAMR-fiR| ragiéter i cthpistbd Y Saivhgfistdr Riedcd Ul |
condiceéitdd saRGImmandieondsdiPSRY bi 4 Kighe@ gt thar sdis conirbllet fiteidarthaiicdothmasant r al

pr oc e&s kaigregtet devitet wait until the 1/0 cycle out to said device is
conpleted. 6. The platformof claim2 wherein the bus coupled to the

controller is a first channel having a )
2. The platform of claim 1 wherein the controller is an advance technology attachment (ATA) interface

controller.
3. The platform of claim 1 wherein the register device includes a posting hardware buffer.
4. The platform of claim 1 wherein the register device is a first inffirst out device.

5. The platform of claim 1 wherein a full condition occurs when a task-file register is written and said
central processing unit must wait until the I/O cycle out to said device is completed.

6. The platform of claim 2 wherein the bus coupled to the controller is a first channel having a
advanced technology attachment {ATA) ribbon cable.

7. The platform of claim 1 further comprising:

a storage device coupled to the controfler through the bus.

8. The platform of claim 7 wherein the storage device is a disk drive that is adapted to read and write
at least one rigid magnetic data storage disk.

9. The platform of claim 1, wherein commands stored in the register device are transmitted to an
advanced technology attachment (ATA) device by memory writes instead of IO cycles, wherein said
register device prevents CPU blocking during a task-file IO cycle.

20



advanced technol ogy attachnment (ATA) ribbon cable. 7. The platformof claim
| further conprising: a storage device coupled to the controller through
the bus. 8. The platformof claim7 wherein the storaqf RCQMhS a disk
drive that is adapted to read and wite at |east one Tigid magnetic data
storage disk. 9. The platformof claim1l1, wherein commands stored in the
regi ster device are transmtted to an advanced technol ogy attachnent (ATA)
devi ce by nennrg wites instead of 110 cycles, wherein said register

devi & BF@%@%W%‘@PLﬁ%locklng during a task-file 1/0 cycle. 20 0 7 MAR 2005

10. An ft R/aée‘filrtcleJ Sex %II gto & oPf H)Bérnge%&h % & rglfe?%ésya g%g\qugglét@r a
ContFp% Sl al It AE’!&\ &Je{ E?)l O Btk 1B aHAAEOWiIrhE 9IcShdRlon whBlR4 RsRNd al | ows
CONMPYIEtdgiatey r%fén ARG CRYERpled COMFIE rmtaaa@%m% flcydtdod & adi tion
Vmendéinc&@ﬁ%mp fel By LA S Erherhdry Wevidetut saiB dhaiobréditarepdaed to said controller
must wait until %e I/ O cycle out to the device is conpleted by using said

menory device mnth sai d shadow regi ster space. 11. The apparatus of claim
10 wheiTks #pphiatisweci@myl Ocdreieiehe menan deviee ipdiglel agostag iovdwverebuffefer . 12, The
apparatus of claim 10 wherein the nenory device is a first in/first out

devi ce. The aggaratus of claim 10 condition occurs when

n
a takkThs a;@ar,ag@og M PwhgiEn theRERRY dﬁ"'cedéﬁﬁsaf’ﬁ"ﬁ} %Légg‘g‘? ng unit nust wait
until the 1/0 cycle out to the device is conpleted. 14. The apparatus of

cl ad@ s 2 ARERI P biRes &ém‘%rrya A8 ¥briRioh ScRARh & 1k fi@@ﬁ!gtbﬂ'whm%égm put

(I/ ntr& HFdoEssing AniBfuS MR ORHE thel a&bmqa/tha%ﬁ@asaﬁpn device w thout CPU
bl ocki ng durlng a task-fil I/ O cycle. 21

14. The apparatus of claim 10, wherein the memory device is capable of handling input/output (I/O}
cycles to an advanced technology attachment (ATA) device without CPU blocking during a task-file
/O cycle.

21



