PCT/ US01/ 30199 BACKGROUND OF THE I NVENTION 1. Field of the Invention 5

i nvent i orwomy/27seel ude i nput/out put data processi ng organi ZatT/Ese1,6H198N )
i nformation processing system having an advanced technol ogy attachnent
(ATA) interface controller. Particularly, the invention may include

peri pheral confi gur atSTREAMEINING| ATA i RBVICEr SNGHIALEIREION r egi st er 20 space.
2. Background Information The central processing unit (CPU of a host

; e3euu2ur t dp86T2RbAWD 02/ 27509 STREAMLI NI NG ATA DEVI CE | NI TI ALI ZATI ON
)

conput er system nay be thaBAGKEROUND QFcOHpUuENIENGTIOYh controls all the ot her
parts. The CPU fetches instructions froma nenory 15 local to the CPU and
decodes t hkse Hiedidr @ét ithasInveriaiuce signal s which control the other part

of the conputer. This may cause the CPU to transfer data between nmenory and
an arithmetic ¢ Logeatiyar tngnliyclyde: dnpabibe ipute dedle Bsoressing

peri pherals to performinput or output services. An 20 exanple of a

per i pher al ¥ &N 3347 ATd Pk VLIPS 10RUBECES Wk tP divSitedly NRB1RY Ferform

i nput or output services, the CPU may initialjze the hard disk drive so as
to prepar STHIIRS FeFRERIAPY \RFHarhmeRsi JATBhet bt R o rrRtdsl L% initi al i ze
t he hard dés%.drive,l thg CPU may .25 transm’{ (gs a q%tba picket one or nore
task-file A $HiYe&I Y2 atPon 2% s e tRe 1A PR SFPve t hrough what 1
5 10 WO 02/275 RPCT/ USO01/ 30199 i.s called the task-file.register set. Each
task-file ‘Tz?ﬂ J‘|gg'l iaggt-glno%n%éﬁ%ln‘c?ttléjﬁleghéo\l%rﬁg? hSho R ﬁggtlggg'}r(ecut e. One
reason o Orsﬁiﬂes. is that each command execution is verified by the CPU
before the 'next command nmay be executed. Conventionally, the CPU dedicates
a block of its processing time to the initialization of a peripheral.

During this pelddrebdhal Phibhdzad on dedication tine, the CPU is prevented
from perform ng ot her processing functions. In this way, the CPU

performance is 18leoWeat8@Wprocessing 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 data between memory and an
arithmetic and logic unit (ALU) or to cause external devices
or peripherals to perform input or output services. An

20 example of a peripheral is a hard disk drive.

To cause a hard disk drive to perform input or output
services, the CPU may initialize the hard disk drive so as
to prepare 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
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| ust r atw@ 02/28d9 wri t e command setup protocol 5 nmethod 20@CTRIYUBHEIB

| ustrates a standard i nput/output (1/0O task-file access. Figure 4

| ustrates an enbodi nent of the invention streamining task-file access.
10 3 WO D509 thETLHSR1E B0 9 DETAKLES: DESCRIPTGK-CE1FHE | NVENTI ON As
nore fully devel oped bel ow, register device 128 of Figure 1 may be enpl oyed
t o handl e imitdadliizagtiooncoonphr@tladesnet ithetlr i oh, tims itke cgemvient i onal
techni ques which enploy a 5 central processing unit (CPU) to handle
initializa®orreesy deirohhindt 1§ i'd@t GRChWORTRRGi Btetdepi é8 128, the
present invention works towards reducing the tine a CPU may dedicate to
initializi YRFHn AT RYd&PrcePU MRt ossertddn AP X AngeTitid @adoRFubB?SUkhI oy an
i ndustry 10 standard that el ] s aout the power and data signal interface
comunitat i ons %’t‘ﬂﬁé’&ﬁoaaﬁgr age® ded 8§8éﬁﬁt?fﬁea ggt?cgﬁ of ¢hfputer. One

I t of ind : ds i he _ad d technol t t achnment
Ot andar o, SHIGITES WTEL o Hae APLRPHARABALT (28 R PRESFat ed dr i ve

Lok i B o R A i

Committee i ona eé On nbrmﬁion

Technol o9yc Pzﬂé ajgg:}’(%e(n\@‘éw- %‘%{%ﬁo %@ﬁfms BLAGE O 0 R G137 sOhLACHIEN

2 WO 02/ 27509 PCT/ USOL/ 30199 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
is a block diagram of platform 100 of the invention; and Figure 2
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I nterface ives
In this way, the CPU performance is slowed down.
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20 199x) is a disk drive interface standard that specifies the |ogical
characteristics of the interconnecting signals between host systens and
storage owonpEmoas well as the protocols and conmands for PCHRAIS8/aM Ay e

devi ce operation. This standard permts conpatibility between host system
25 products and storage device products that conply with the standard, even
where these products arERIBFOMESEHIBYIEAN ORMDHEZ PREBDYGHI f f er ent
manuf act urers. PCT/ US01/ 30199 A controller may be thought of as a device

t hat control s Figuteahsfera dilotikt dibgoamone metifoemt 808 Of peré pheral devi ce
and vice versa. Conventionally, an ATA 5 interface controller may be

di sposed betwmedocan &fA device (such as a hard disk drive) and the CPU. The
.ATA interface controller my serve as a translator to facilitate the

CPU ATA devi ce Faigomen® cal lusisradeer readhvw iputdoouepdt s¢tnd) poydel For
exanple, on receiving a command fromthe CPU 10 such as an initialization
command, teehABAZOAterface controller presents the conmand into sonet hing

t he downstream ATA device will understand, i.e. that the ATA device can
handl e, and sefdgurai 8 tbhmsinhtes ehetardawhedpNrAcdepite(I(M receiving the
converted conmand, the ATA 15 device may process the command and may send
back a compsatifddenatcéssation to the CPU through the ATA interface
controller. This conventional input/output (1/0O cycle fromcomand sent to
conpl eti on not Fhigoaei énilustmitegl ent emkodinent ofi sher inverskon hat may t ake
approximately 1.2 20 m croseconds (err)S - one mllionth (10"-6) of a
second). Ttaesmltining ta$brfild @ccesdsan ATA device may invol ve several

i ndi vidual actions (or "wites") to the task-file register set, each of

whi ch ldonventional ly may be processed in a 1.2 (err)S 1/0 cycle. For
exanpl e, where seven individual ~ 25 initialization actions are processed
by an ATA interface 5 WO 02/ 27509




PCT/ USO01/ 30199 controller, the total I/0 cycle tine may be 8.4 (err)S (=7
x 1.2). The collective of these seven wites may be thought of as a
task-fil ewoDbe7sagti on of the CPU in performng a series ofpcapusmasemsor

i nput/output (I/0) accesses to 5 properly enable an ATA device for the
transfer of data may be referred to as "witing the task-file." During the
time in which the ATADEDAELHEB@ESORIPTODON e0F dENAE cNvaamdona task-file 1/0,
the CPU is bl ocked from generating further commands or receiving further
requests. 10 Udgemocer fehly Adévsiaredabdsdowt heeCRitewuledilbe tk@dofip for 8.4
(err)S on sending a command to an ATA device with seven individual 1/0
task-fil e B¥guxes 1 Teyphe ehploywd ttd meodper spetiadlMegatdaconeogpyaheet z CPU

. may execute about 1,000 ordinary instructions in one microsecond. Thus, in

<

the 8.4 15¢wri)c8tdaoBPUudétke atwseand LATALdeetlomiqua ivdliichatimpheyup to 8, 400
ordinary instructions (= 1,000 x 8.4) could be processed by the CPUif the
tine a %Ptﬁmadamsmﬁési\fr@\ el cE€ o mrandasetipinisicddaesdonBy enpl oyi ng a
shadow regi ster space to handle task20 file 1/0 conpletion, the present

i nventi on SRS tHoRargsifeartion t Hdthi FeJas Ry IRl edic8at 8heo command
setup of an ATA device by approximately 7.0 (err)s: from8.4 (err)Sto

appr oxi matRySFeRt, ingRPF4On \ip BBV drowatrHe FAYERIPONRS FiiMer ByCRBY™®% enpl oyed
t owar ds reqd%f,i nq:éﬁ he tinme, a CPU may dedicate to 25 the operation of devices
i nternal &fFSEE 18 1RO R2EPY NS N WHR0SFBFFDO PCT/ US01/ 30199 Ther ef or e,
ina "full conthi on," i.e V\,h%n %.CL)Lask-fi lﬁ register is witten and a CPU
must wait unti %Hre PPFEPRIEI B OMOR Gt FE™RTASERVITR: IYs 2RomBRBEREY t he

regi st space; al | th t ensi i e int erf.ace.controller that is
5 desclsalr be%nndatljr% %Wf%ﬁvg ?‘?iésﬁ %t (?Cglr?p 8}«§rt %ﬁe%ﬁ%éacfcﬁ%glatlolf‘%%rgﬁ devi ce.

Thus al'l O%%Jg@%aﬁgngob%g&gélp agost%&gggséwﬂc@taﬂ? t %5'6%013509 as

task-file wi ure IS a block diragram of platform of the

i nventi on.cﬂ%{.%qr.m gggog%gg%as%%o%ifagggug\égyt%g%h%é?ﬁe%lgjgavi ng a CPU.

For exanpl e, tforml y be associated wi top conputer, a
mai n framg,q ]l QecBnbebgYi SHAULhRNPBLLEISPAPUIRIn 13l Asi8claptop, a

satellite system or other electronic device that processes infornmation.

as AT attachment (ATA) or integrated drive electronics

15 (IDE), this set of standards is produced by Technical
Committee T13 (www.tl3.com) of the National Committee on
Information Technology Standards (www.NCITS.org),
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 storage 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



15 Platform 100 may i ncl ude not herboard 102. Mt herboard 102 may be the
mai n board of a conputer. Moreover, notherboard 102 may contain circuitry
for a CPWO@&/kB9poard, and a nonitor as well as include slparashos@aoeept
additional circuitry. Included with notherboard 102 may be CPU 110, 20
system bus 112, video card 114, nenory 116, input/output (1/0O port |18,
and cont r glilfdiere2@. m@uphedutearcontrol l er 120 may be storage device 122.
CPU 110 may be that part of platform 100 which controls all the other parts
by executing sdéf t@ataolhst ryey ikendho§h8yef eas husiehizentizabe one of a set
of conductors (wires, printed circuit board tracks or connections in an
integratexFOPtIQNE @hg/?yg@@fer of data from one device to a

. PCT/US01/ 30199 circuit) connecting the various functional units on

not her boaREFEFReredr dgXanp| and dH@f FPIVRdeoCoRYRN tHORaldanopy AT, |/0 port
118, and contraller 120 be coupled to CPU 110 through system bus 112.
As shown iMH&YGGrE fgmgrgﬁ & d‘?alyeg’el 3 SREFeB LT IRATe Gt ATAydeehehus 112

t hrough bus 124 and coupl ed to, storage device 122 through bus 126. Vi deo
card 114 nay %eag éiﬁéﬁﬁtgbﬂéfH”ﬁEVi §9t RBe netlssdhy @?gebnﬁ%ﬁ%ﬁﬁaand ot her

el ectronic rovide. a bitmap display.to a nonitar. Mnory 11G nmay be an
st or age 36§)§%P§%%¥ngyw%ﬁl%?t(§ ?Egaﬁ%ﬁaﬁﬁﬁ Eﬁuéf9H4lﬁﬁEﬁiE greadabl>/e g
format. 1/ I . il.itat.e_conmuni cat,i ans t ween 10 and

i nput devféig?%gﬁo%%g §§%ﬁéﬁﬁﬁﬂﬁ$%§§%ask8§%6a?a,hrﬁﬂﬂ$§?°$§885C£%# en,

joystick LdiliziBy Labhols, AR IEE0PRONG: cdmnCntel Bl £ 180 may be a

devi ce that acts as a co nications tra ween and storage

devi ceo12Zuckontkr ahl eh i 4201 B sidACLUARahQYI £nd hata ri‘ﬂ@%r@ﬁ?& ocol
instructions out onto bus 126. In one enbodi nent, controller 120 nmay be an

ATA i nt er fage re0DbikobkesentZd tIOCRARHEVE G IAndBYingeragy device that may
require translation of CPU instructions and may enpl oy infornmation stored

in a | ocatdowmstratmnBYA bgewynactied uniiths phad f ar.m.188a+ StRe agen devi ce 122
may be a disk drive that may be adapted to read and wite at | east one
ri gid mnagretviicedata Rénslor agel dieskis( bais commignd hat thet at escrahput a
central axle. Bus 124 nay be a 16-bit bus. One skilled in the art 8 WO
02/ 27509 ATA device. On receiving the 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 completion notification is a single task-

file register access that may take approximately 1.2
20 microseconds (puS - one millionth (107-6) 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 puS I/0 cycle. For example, where seven individual

25 initialization actions are processed by an ATA interface



PCT/ US01/ 30199 wi I | recogni ze that bus 124 may have nore throughput, such
as a 32-bit Peripheral Conponent |Interconnect (PCl) bus. Bus 126 nay be a
first chamoebrisyi ng a ATA ribbon cabl e, one connected t o pgtravsagsoidevi ce
122 as an ATA device, such 5 as a master device, and the other connected to
a second ATA device, such as a slave device. Each ribbon cable may be a

44/ 80 condimiitaiol1aakl, etae e8YasUl faklye160ndket My GRDIgeq Assecondary channel
simlar to bus 126 may be coupled to controller 120 so as to serve a second

pair of mastmr, andel@o3have; fevi€enesiostbanshercdatad Wt hiforhat f orm 100
in a neaningful nanner, a nmethod may be needed to uniquely identify the
source anthlest ianabiskP et herid anghieh. oFhtse | @GN F@%Tﬁb?xﬂir’[@% be made
. using an address, nuch, like the postal address 15 of a house or business

mai | box. Wdh geppeebmnan®s adf oriput0Butpueh (a/schemeseay be referred to as
addressi ng. Each device, such as a nenory integrated circuit, storage
» devi ce 512 hraprer@RUehdBlenay ey eldtiseotnr| okal taddifessospases iy addr ess
space may be the range of 20 addresses that a processor or process can
access, orbatraftsirckdatdess ctwichrninge theceésskdfillhe' address space of a device
bus may be dependent upon at |east the wdth of the address; that is, the
nunber of bits Duripkhethddrons. inA wihdwhcehbudThaittay fageaddnessl bt h 25 of
16 bits uniquely identifies 2716 or exactly 65,536 |ocations. The size of a
processor ' vEdEr ssgdspaceagepeinids 190, We QPR 750%locked from
PCT/ US01/ 30199 on the width of the processor's address bus and address
regi st er s. IR 1 Hgaf uaHRP B sEOMACE REy reFRFYing fretderEaediddcal address
may be mapped to a range of addresses which starts at sone base address in
the pridce 5 CEGPBE AR spRAaxgSyi ERE| §PU R PPGcESSIVIR IfHave its own
address space, which may be all or a part of the processor's address space.
Addr ess sphce HfaPrhbEecBing et Fammenseidr 1 Lth iy isgardtAn®eY90 addr ess
space. In operation, CPU 110 may 10 conmuni cate with the conponents of
pl at f or m 10GlitHideagh Inenbeykabtidreessispace, T /Mtaddriesyaspateto or a
conbi nati on of nenory address space and |/0 address space.

perspective, a one gigahertz CPU may execute about 1,000

ordinary instructions in one microsecond. Thus, in the 8.4
15 uS 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 uS. 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.



In a standard m croprocessor's architecture, the 0 FFFFhex range of the

I /0 address space includes 65,535 address 15 | ocations (=15*16"3 + 15*16"2
+ 15* 16" W 0455167 0) (sonetines referred to as 64K). MappedTaser/3aipg s
address range nay be the devices of platform 100 that enploy I/0 address
space. Conventionally, a CPU would initialize and access a storage device
t hrough | Mhegddress spate'fuds 20ndittossed .ror e@htol & ytdek-ofn, 1eCPU 110
uni quely enpl oys nenory address space to initialize and access storage
devi ce 12ZeINelBEyladdr s padeantjl beusy ivadttared il owae 05/ qrowviaig mass
quantities of data in that nenory wite does not require a conpletion

i ndi cat i oPUWeter Ehe haTXmevige AovecBRtotethdhergegipeesssmara asks. Thus,
.+ using nenory address space to access_storage device 122 frovides,an

advant age 3verFsutPRgeatensigp G Ss08TH D trdesss cephte!l LecTyag0 1£30199 To

allow CPU | 10 t omruni cate with storage device 122, a set of addresses
« conventi or‘?z?lslc§lﬁ§§ HR Y pdarentisnahe Attt e ARGel (P t YT /%@ &ddr ess

space for nd and contr.ol .of or device 122. This range of
addresseskgﬁpaEV&HGSto %ﬁa%£$9W&891§56ﬁ§§?6é>é€§B§§e§°i%r$ﬁﬁﬁﬂ+ s a
taskfile. Under ATA standards, address range 1FO ,eX - 1F7,,eX (or | FOh -
| F7h) is ﬁﬁ%ﬁ% S%SF%é ??ghﬁfytéggngﬁ CTASK=Tl e (PTF) and the address

3F6, ,eX is kno?ggggiiﬁnggi%ﬁ%%kCQQ%é?&nt%§ l%gfgéhglég(ﬂgnuxyenever t here
0 1

may be a need oOwWwite a to or réead data froman ATA devi ce,

such as st.or.age.devic 2 CPU. 110 send .a.series, of initialization
comrands t%%vfﬁgfgﬁTA g%%ﬁ%éfm ﬁgP 8% ﬁ%%é?s%ﬂgﬁﬁgggiyfﬁﬁ The TGS

initiahi zat]| c ds, I i f . i f
commads tE angoFetry 5ol 5o SHRELET bEFHASE TR0 RS L R L 10

Accor di ngly+negcheof t4e N8 caddr gsses, of Jify s ot asksfile may have a

regi ster space into which the CPU may wite 1nitialization data. Each

task-file 20589k 8hera SRACA J CRRPEERES AP GUhaPLEONTL Al 4 1Q 16@EMANd
functi on, whose operation may be based on the nunerical data placed at that

address. TEgskBhti ki genst U12@e rda¥iCeedlde tGRY 118ca8Ye£npl 0y software
drivers to set up an initialization command. These 25 software drivers
wite (pl aggpbralataohn each of nine register
15 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,
and a monitor as well as include 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



spaces in a task-file as a series of command addresses (1/0 11 WO

U2/ 27509 PCT/ US01/ 30199 accesses) that forma conmand packet. CPU 110
convent i omalokg7sedwul d t hen send that task-file command pacleT/dso1/84199 st or age
device directly through controller_120. On receiving this conmand packet,
storage device 122 would 5 sequentially execute each of the nine address
comuands, slendiing sovvapt etg orherpssagest buBktidie]) aftieéls each execution. To
reduce the tine CPU 110 nay dedicate to initializing storage device 122,

pl at f or m M@C-hefrbpiagdr &02. mejof exaplel0chnk| edevidsy seed dédice 128

di sposed between CPU 110 and storage device 122. Regi ster device 128 may be
di sposed bBeEmgEen 1éént £ 6P| epri g San@ndreentoobkrr dafpred be s9erksd bus 112
-through bus 130 Wiere CPU 110 and controller 120 are not sending and 15
recei vi ng tat@UpaéRagesoagh escactary Mife Ldame 2atdrqiodneFagpre, Li hey are not
synchroni zed), register device 128 may include a posting hardware buffer
from wWRi cHEaitteied lere LR AKBAY otk Gavrlisd §8n§y%‘|"=%rb1{9né)}2vxghéob% Py so as to
buffer a stream of data between CPU 110 and controller 120. Register 20
devi ce 128'4fay# He CRUPLRLt EP 95t GEViERI B HAUSE. PREgiLéPer device 128

may be a queue _device wherein each entry has a structyre. Moreover,
reéister gevicgl%?§ ﬁﬁ§dh£§%1536 R Fgl?HﬁF“ﬁQEPWlHSIBEEaII task-file
write instruction pa%éets fron1CP%h1%g W t out(g{esenting del.ays due to
full 25 coHHTTERY. VMBFROUBPOTY HEUEHERT of TR yi CHs® &EVPERVISE Fray be

comruni cat.ed to task-file wite .software_thro readable 12 WO 021 27509
oo Uso1; S07a6% B3R81 eV ot idhion o MEmbHy O SR RE Ry BrordR 02|

Commands nay, Be LEsWedobRs SEQIAME 984LERg182cd NPYdhine-readabie

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 require
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. One skilled in the art



regi ster device 128 by loading the required registers in a comand bl ock
with the needed paraneters and then witing ( 5 the conmand code to a
comand negiogtEw9 Under the Information Technol ogy - AT AtPCacisoene1vdVvt h
Packet Interface - 5 (ATA/ ATAPI-5) (1999) standard at page 133-134, bus 130
may use nenory address space having the nine addresses 1FChex - 1F7hex,
3F6hex as #iglll owsoy0iFABLEat IREAD 23 RECThV/ENIREACEESEghNBUT such
COMVANDSAddr essRegi ster7 6 5 4 3 2 1 01F2Feat uresnalF3Sect or Count Sect or
count 1FOSext ¢r 3Rakbér 8esiphe rahifmmpenenBAIFIOy ¢kt LUGRTY| bnder | ow or
LBAL1F5Cyl i nder Hi ghCyl i nder hi gh or LBA1F6Devi ce/ HeadobsLBAobsDCVHead
number or BBALEPCEANRRECANFERYL cCE@neghBFBing-a @it rdibbonCeabtel code C8h

- As noted above in Table I, the input command/control codes to read a direct
nmenory accd$s OOUEFtEEvEeeshegA YR dSBHCeRegar ¥ I i CefarCAderuslegi st er
fields, the features 15 [egister field is not applicable (na) to the direct
. menory “accEs € FRFHETcBRTART AP dR% OtheFheoRrRE 'R dount SpegnetaFA i el d

i ndi cates the nunber_ of sectors to he transferred. For_exanple, a value of

00h i ndi c&%s THat *Fio*Ruid? e arfe Fickry ER%E( oy &GPofs™aY eP¢ & be

transferr %4e/r8-62?:o?1§%tc:95r.29an %Poeg arng/gi %Eggb{,%gﬁ%ﬂn%c Ié)q::t&%éét he ft arting

sector nu e I'ogi ca ock ress §§ bits (7:0).

5, ot A ETISEILANG PG el g 15 10 e

the starting cy r ess stf15:8).

Mor eover, li.nd high i o fLe i ndi cat rting cylinder
nunber biti ( %?ﬁé%gogﬁEB%?&%%?%%%k%ﬁFsESE?%gggéﬁﬂ%gégiR?ﬁggge%$%e/head
regi stier fdelf dRitcekx may be set to one if the LBA |ogical addressing

node is being used, or cleared to zero if cylinder, head, sector (CHS)
physi cal 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 o©f 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. An 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 uniguely identifies 2716 or exactly 65,536

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



addressing node is being used. Bit 7 indicates the starting 10 cyli nder
nunber bits (7:0) or LBA address bits (15:8). The use of bit seven and bit
five is ovaorersed (obs). Bit four indicates the sel ected deCTASI(/BEY) . The
remai ning bits or the device/ head register field, bits three through zero,
i ndi cate the head nunber bit (3:0) or the logical block 15 address (LBA)
node addr @ss tbiet ¥i¢eR: 04)thEmploepsagrt headibremniusegndt addfésd ds of Tabl e |
in conjunction with register device 128 may permt software drivers of

pl at f or m FBYiE6ewp t eEadie kemad fiddsesanirart Sequehostt at azemavor y- mapped
region of controller 120. An 20 advantage of this stream ining task-file
access tedfiffqhecrs FAATSHE MAMGet F}EPP%‘gktcflq dapgfmahRdaderRasS e to a
.nenorynapp d region gshadOM/reglster ace) of controller 120 may not bl ock
on conpl et &Frh LERES t Rt beee ﬁ@d¥$ﬁoFa{‘té:hteo%PG?%@%rd‘e\ﬂdcdéef?Z on bus

126. I p other wor sin 5 nenDr wrjt nstead of |/0 cycles, CPU
110 enpl oy¥2ERi st gﬁ’al{b%ﬁfﬁ ‘?%’:I%‘t 8r88§f n"bﬂlrlng’l‘aiﬁ FGEt BYR ?qijrce(?ﬁ%/rol ler 14
WO 02/27509 RCT/ USO1/ 3019 to co | ete wite in fhe mni mum nunber
of ol ook CPEFSe BRUS)oTomase 1 9= BybREt Hh Gl W5 OGRS EBRI GIBASOr ¢ ho

transfer Jhe 1/0 data to storage deV|ce 122 on bus 126, controller 120 5
may send t 5 task file register contents to storage device at a pace that

may not be SUthSEe]E 55581 0 CBY 310: 4491 ARe rlefib L aga&]_aé[ gStorage

device 122. Here orm may convert t ack toan I/0

wite formaly gnd séarmtsepar&te trthab  OBY: 235, Cmr%@mqagg(by 10 storage

device 122. Thus, while the cycle is running on bus 12 at a nuch sl ower

rate tbhan peshadchye GPLLH 10 deRidokd A &rayr RS rohseabet rdagk-file menory

wites to register device 128 or nove onto other processing activities.

Figure 2 ielidshr ati@se & eaghiadd,t & /QORNBASS S gl 808 Okor®i matiked 0200.
Figure 3 illustrates a tineline of the method of Figure 2. As is readily

seen, in hiegvtre 3ddwbisesgdree ADA chansaedrdss ispaad.active state, such as
mwiting drive select, the CPU is blocked from perform ng other tasks.
In a standard microprocessor’s architecture, the 0 -
FFFFLx range of the I/0 address space includes 65,535 address
15 locations (=15*1673 + 15*1672 + 15*1671 + 15%*16"70)
(sometimes referred to as 64K). Mapped over this address
range may be the devices of platform 100 that employ I/O
address space. Conventionally, a CPU would initialize and
access a storage device through I/0 address space. As
20 discussed more fully below, CPU 110 uniquely employs memory
address space to initialize and access storage device 122.
Memory address space may be orientated towards moving mass
quantities of data in that memory write does not require a
completion indication before the CPU may move onto other

25 processing tasks. Thus, using memory address space to

access storage device 122 provides an advantage over using

10



Met hod 200 may include simlarities to conventional 20 protocols used to
wite a task-file. However, nethod 200 involves witing to a nmenory-nmapped
regi st er woewersoat her than |1/0 mapped task-file regi sterspCcyaShnsn1290 may
be inplenented in any readabl e nmedi um whi ch, when executed, causes platform
100 of the invention 25 to perform nmethod 200. |In one enbodi nent, nethod
200 may bel fOrpldelrentedpate ough a di stributed readabl e storage nmedi um 15
WO 02/ 27509 PCT/ US01J30199 cont ai ni ng execut abl e conput er program

i nstructions wiicchllake@PéxkEdutted commusecate |vwiddt s¢oeagé decident conputer
system and a server conputer systemto perform nethod 200. Additionally,
met hod 200 37ay 2béEetnplk endd ek Ssheegleat SordpumEyY Peadabpeasedbragge nedi um
. contai ni ng execut abl e conputer programinstructions which, when executed,
cause a C(ﬂrﬁp@tdérrewsréﬁ%a%%lnpﬁa{gf BRATADD IRPGFeriOsr FPABRROATD0. Met hod
200 rna)é begin at step 202. At step_202, nethod 200 nmay address storage

. devi ceP12EFXF TR 6 EbAREFR 497 B0 14ttt enttbh TSt AfagedBesise @22, Recal |

from Tabl e |, aboye that bit faour. of the device/head register field
ol ot os HETOSEOEEER dov e LBE0RY MRACCATTRS 360 HRATP HEl B Piaci ng t he

proper input. at bit fo (the ite/drive select hit) of .the device/head
regi ster féllle%ed. ‘lpﬁlﬁgrb#@f%t rnd%dfhf 8?%?f%nré}nsgeallh {8 selﬁ{]]“”f‘o&flf'ue /0

task-file.,#f, st §§7ﬁg4jds el fipd a%Othﬁifr{rﬁ?%F et Eqastrggg—gﬁifegi (gef}‘s%*;) 0‘; .

storage device 1 eterm ne whether s age deévi ce

storage dea‘ﬂqcechjezédh%a9’5'53’1?1%12,‘2SQS%%%»{}P%SZQ%”%&&QE%ré‘or?cr'bis%aﬂATUS BUSY"

signal at step 206 since t conputer systeminterface (SCSl)
requesty blwcle (($RB) .field would not be clear. Fromstep 206, nethod 200 nay
return to step 204. Under nornal operations, storage device 122 nmay not be

busy at the fifglneeadi f9ed rldyS bRl h- 8484 USor @GIS1ED. tdWsit2Rdthe read
command of step 204 may be sent to the 1/0 task
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 particular 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 (I/0

11



file. Alternatively, nethod 200 may return to step 204 up 16 WO 02/ 27509
PCT/U SO1 /30199 to 20,000 times. Here, the read conmand of step 204 nay be
sent to tweowerso?y queue. |If storage device 122 is not buegr/useenoinet hod
200 may continue to step 208. At step 208, nethod 200 may determ ne 5

whet her the DVMA engi ne of storage device 122 is active. If the BM engi ne of
storage dexdasst?? itbadcfowe,a tdremamnide pBivkengi nePUrelyiobe turned of f and the
drive reset at step 210. If the BM engi ne of storage device 122 is not
active, theanvetticena2dd waylepridewedend shap ak-filleAcogimepd2p@ckertet hod 200
may cal cul ate the block count and the program device. This nay involve
writing the Bif6cRtPERgERde bl ehelimanddy §heaedhfceHerodderol 2@oun®nr egi st er

-field of Table T. Step 212 is disti ngw shed from conventional techniques in

~

that, undereISIMiERt | Bﬁél COBNRUL MAHEEs, SEREABE R I®NngER Feuitten to an
T/ 0 ta%k file V\/nergﬁgs ste 212 i ncl udes witing the block length to the
menor y SquetUeRt 18t ey ?iﬂ i'n‘aete’r‘?(ﬁfil 60t Hﬁynéﬁ?ci’ﬁ%ﬁeesst Fe™M8gfeal bl ock

addr ess (ZBI% and t he Bi gram devi ce. ngi; | ude at 20 | east one of
writing t RET6R%R RGP Js‘fréf%esoslagFaBPecFUa Q/e":1 % fé Renory queue:

sect or nurrbxeerd I i nder |ow, cylinder high, and device/ head register. Step
214 is dist) éll}l ﬁled from conventional techniques in that, under

o e EHER e S S Sy A R b ™ ©

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 controller 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), register device 128 may
include a posting hardware buffer from which items are taken
out in the same order they were put in so as to buffer a
stream of data between CPU 110 and controller 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



WO 02/ 27509 PCT/U S01 /30199 At step 216, nethod 200 may i ncl ude

programm ng the DVA descriptor table contents. At step 218, the command
regi ster Vo0 0F2a150®e | nay be progranmed with a read or wit ®CTARIEAW? hat may
be sent to the nmenory queue rather than an 5 1/0 task-file. At step 220,

t he BM engi ne may be programmed. This may involve clearing the BMinterrupt
(BM) st atxggistterdfsoorathpesylixaddiordctessptiniors meidfermasoeh as control | er
120. Additionally, the drive transfer protocol (DTP) of the BM 10 engi ne
may be set. |n Gormagdisotdbmehe, 13dnedBNMo- BTPrageyi dewicemdy 2b&hsenglonl y once.
Last, the BM control may be set to a "Start/Stop Bus Master" bit. Wth the
BM engi ne ¥rortEims@vacestép Proioatimigodheopeairsthiredtistean imt@rrupt
.signal from storage device 122 at 15 step 222. This may involve returning a
"SRB STATUZBENS NGOCKi Yhhh Shheadsd SampReteim At thest i Fheer f ace

SCSI est bl oc field woul d be connected W|th change. At ste
. (224 Zar‘? in ‘?r??ﬁ[fmaé“l %Sfiegrté@ DT, E§ITRET | nvEMS o PRay bg enpl oyedp

dovi e HEES mL”% SRBLt Y oy e %%%aﬁéwaa% BT AR R AR ar ve
that may be 59n r@ﬁg& g&c?@@%\/ d ra% rd aﬁl rect ]Trg%rrﬁﬁ agce5f36ead or

wite, CPU per nce m eac I's’i nvention

turn, as Gil) R%ref HeBAGCa 5L LD hgk}ﬁng éljl(e 3¢ %eesad%gggsgdlw%t this
|nvent| on rks towar ucing w equate to an ever or mance
18 WO 02/ 214509 P& USQL/ 30199, 92ai n. F| gure 4 illustrates a t| meline for a
met hod of the invention wherein task-file access is streanined. By usi ng

regi stigr device 128, illustrated in Figure 1, the CPU is
TABLE I
READ DIRECT MEMORY ACCESS INPUT COMMANDS

Address Register 7165 [4]3]2 |1| 0
1F2 Features na
1F3 Sector Count Sector count
1F0 Sector Number Sector number or LBA
1Fr4 Cylinder Low Cylinder low or LBA
1F5 Cylinder High Cylinder high or LBA
1F6 Device/Head obs l LBA | obs I DEV Head r}duEl‘l;‘)‘::er ox
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



5 freed up to allow processing of other tasks. The above enbodi nent can

al so be stored on a device or nediumand read by a machine to perform

i nstruct iwo®22Moe device or nmedium may include a solid st@ca/usswvesly9 devi ce
and/or a rotating magnetic or optical disk. The device or 10 nmedi um nmay be
di stributed when partitions of instructions have been separated into

di fferent heehiviesdesuthwaseatstoss farlidntiedtomectihen shbhrtonput ers. The
exenpl ary enbodi nents described herein are provided nerely to illustrate

t he princi @yndsfr nhebenvents$ of dhd ox5 LeRoatidrems HidscdadtBued as |liniting
the scope of the subject matter of the ternms of the clainmed invention. The
speci f i catVoreaied dichri Aysinder hatorgongbyr firlsk indgartied the an
illustrative rather than a restrictive sense. Mreover, the principles of

t he i nvent$edrtidl? 5¥Lapprredutte2®idchilévedt her dRfafddgessdestey i bed herein
and to achi eve other advantages or to satisfy other objectives, as well. 19
WD 02/ 2750 AN Wat is claimed is: PCT/U SO1 /30199 1. A platform
conprising: a ntral processing, unit; S a_contrqller coupled to the
central proces iorfgtgﬁi YhrD EPSeERTDhSS T Y '§tlérm8¥vl?%esec‘bupl ed

bet ween the_ centr, rocessing. unit and the contraller; and a bus coupled
to the conf? o?qeerlaghg\gfenéggni%%lac#ha d%ir§sf6n%cf&%4eedlst g’el’;&g;ell?/%d’a HWevi ce,

wherein the, [ealstar deyi ¢¢ Loplddles A daptb.thal (egdapied.tp hol d all

i nstruction packets from procéssing un presenti ng

del ays duea&@réé“gilngcﬁlgggt .l]_Q eir?ér’o L?s,'edTheBﬁkaj‘?fﬂ'{dE_l%tegl @hg' }té{‘ﬂ?{ {n the

controller 1s an advance technology attachnent interface controller.

3. The il at§ OIS nelBe™ Livbereid) e peILSLALs J84itee (1Bckpdesnp, posting
hardware butffer. 4. The platformof claim1l wherein the register device 20

is a firstydd/dd 3k Qubedeyh&arid.rilke 1Bl 8bEoTIdROT(Hsgl.m Biwhesgi n the
regi ster device includes a depth that is adapted to be conmunicated to
taskfile whdaa8eft waeestheotgh Rivileasbeone readakheihegdySbets A0
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
conjunction with register 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 writing 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/O data to
storage device 122 on bus 126. In other words, by using
25 memory writes instead of I/0O cycles, CPU 110 employs

existing memory write posting infrastructure in controller

14



WO 02/27S09 PCT/U S01 /30199 6. The platformof claim2 wherein the bus
coupled to the controller is a first channel having a advanced technol ogy
attachmerwo0 02a7p9 ri bbon cable. 7. The platform of clai m 1PCuAISAE80199
conprising: 5 a storage device coupled to the controller through the bus.
8. The platformof claim7 wherein the storage device is a disk drive that
i s adapt edl1® tcegdmphdter each atriteadn bhe mimgindmegmbeircofiatkosit or age di sk.
10 9. The platformof claim1l, wherein the register device is capabl e of
handl i ng i ®ipthsSsognpaystenohueyllzes to an advanced technol ogy attachnent
(ATA) device w thout blocking during_a task-file I/O cycle. 10. A method
conprising: 15BYd@PEsBiagkingtyragardeliee ebupledessacgent righe processing
uni t throggp a controller and a register device, wherein_the controller is
coupl ed t o théat@ntPaPtpFedesiihgeunrt PRy 2b syorenrblsr abwl t he

regi ster device is ﬁoug%%g_gitmeen the central processing unit, and the

. cont r ol er"®HFeRS) Elifa JEELEGGRt AR Y g PERFASSi 'YLl cul at i ng
a |l ogical block address and the . program device; progr i a direct
menory accéeltssa dESCr %g?grm?%bl?% cbgentsgl% ?Cglto %%ﬂgg‘f%gg&g%’y%gbll 30199

r ogr anm , Lster;_.progranmmn jrecgt _nmenp ccess engi ne;
gndgwaitiﬁ%“$5gﬂg%g?g é??ﬁ%toéi%n%ﬁa%Frg%%%%%qgg%raggrgévPiéFg%mﬁl. Thg

t hod of i i iR d devi
rethod of Sy Qopoet oL kel .20 Dol e e pr oaram devi ce

i ncl udes writ ueue. e nethod of claim

10 wher ei e calqulali Agoa,Loal Ak Phock ALY eSS AR hgBEogyam device
a I 0 a

i ncludes 10 witing | east one register fie nmenory- queue. 13. The

met hod of &l AldPe1QVhEE el Py Pr ogih Mg 1 Lhepcoprand jieghshehy i figlyides one of
reading and witing to a nenory queue. 14. A r'eadabl e storage nedi um

cont ai ni ng1 X e abhBcASsiHvd ¥ U dcORBanhpeB: RN cBxeeubed, coaUsES a
platformto
may post subsequent task-file memory 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 1s 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 I/0 mapped task-file registers.
Method 200 may be implemented in any readable medium
which, when executed, causes platform 100 of the invention -
25 to perform method 200. In one embodiment, method 200 may be

implemented through a distributed readable storage medium

15



performa nmethod conprising: addressing a storage device coupled to a
central processing unit through a controller and a regi ster device, wherein
the cor_twobi/z1s09 s coupled to the central processing 20 umRCT/usar/augh a
system bus and the regi ster device is coupled between the central
processing unit and the controller; calculating a block count and a program
devi ce; calaniadning axtogtdale Favpktaddressramdnsteupgtognanvideshice; 22 WO
02/ 27509 PCT/ US01130199 programm ng up a direct nmenory access descriptor
tabl e cont8¥ft epeeyEadn ayue comieadtr epeselra Prisgitasempygtar direct menory
access (DVA) engine; and 5 waiting for an interrupt signal fromthe storage
devi ce. 15YSHeE pBEdabFerERBreiRedi 6HF BN clainprterihepehadcul ating a
bl ock count, gnd a program device includes witing a block length to a
menory quetisil tEen2 LY THES FRod Al b me¥ o PE g MRERIITheS tAPEPH 24 wherei n
calculating a Io?ical k .address and the rQ%fan1device | ncludes writing
S

bl .
- at |leaSt OWEEPES f%?d?Fg%cFE?fﬁge FYREEHE TP PRECFERREDI e st or age

medi um of i 4 I n, r ) he .command. reqi ster_ i ncl udes one
of readiné%%ﬁﬁﬂk%ipﬁﬁg£$% %ﬂékéﬁégaoggghggc % when executeg, cause a

. A3n3. AF% 0 Eu. ) ) A Au&% A9. AY9
so by 0 SR Hetdn e find HlaFeobil (0 A b lethod2do A
a] ca] ca] ca] ca] ¢algahcabsalonlsalq akcal epl s@d calg akeal 603) caliga ca /T

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 register
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, methced 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/O task-

file. Alternatively, method 200 may return to step 204 up
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a] | callbéa] dajctaligapea] thi dal el dajngahc a8OyTH4 V@ o jpnl 0$0 task-file

FOL0%& ()-!4F9d09B8& ()-! Y'3 10%& () -

, 109&' () - Migage@p- s4BPs21Dokngudels] gukting | Yoo (9ck Lengtlge (Yhe : 1098 () - &f
109%&' ()-O }"A?33MLO%R' () - y2MLO%&' () -10: 10%&' ()-!1*109%& ()-!k& 109 ()- Yf#10
%& ()- @emeryodegue-

10F: 109&' () -: 109%& 0S7s109& | YAGLOY&' F6: 10% M / Cl 109%&

3" 109&' () - 10%&A(t) %’81016/&1 (et h(ft@)%/«éo@) mWFC(%@ 7 e tq%%( é@@lcgg@ K0 O

= —llO%SSSd%r% §'£gd Ow&x&%ram d%glce. This may include at

20 least one of writing the following registers of Table I

above to the memory queue: sectoxr number, cylinder low,

cylinder high, and device/head register. Step 214 is

distinguished from conventional techniques in that, under

conventional techniques, these registers are written to an
25 I/0 task-file whereas step 214 includes writing the

registers to the memory gqueue.
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At step 220, the BM engine may be programmed. This may
involve clearing the BM interrupt (BMI) status bit for 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
"Start/Stop Bus Master" bit.
With the BM engine programmed at step 220, method 200
may wait for an interrupt signal from storage device 122 at
15 step 222. This may involve returning a "SRB_STATUS PENDING"
signal since the small computer system interface (SCSI)
request block (SRB) field would be connected with change.
At step 224, an interrupt signal may be received.
The invention may be employed 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 direct memory
access read or write, CPU performance may improve with each
use of this invention. In turn, as CPU performance
25 improves, the disk access overhead that this invention works

towards reducing will equate to an ever-large performance
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device or medium may include a so 1d 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.
Moreover, 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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syste

a register device coupled between the central
processing unit and the controller; and
a bus coupled to the controller having an end that is
10 adapted to receive a device,
wherein the register device includes a depth that is
adapted to hold all instruction packets from the central
processing unit without presenting delays due to full

conditions.

15 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

20 is a first in/first out device.

5. The platform of claim 1 wherein the register device
includes a depth that is adapted to be communicated to task-

file write software through at least one readable register.
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device is capable of handling input/output (I/0Q) cycles to
an advanced technology attachment (ATA) device without

blocking during a task-file 1I/0 cycle.

10. A method comprising:

15 addressing a storage device coupled to a central
processing unit through a controller and a register device,
wherein the controller is coupled to the central processing
unit through a system bus and the register device is coupled
between the central processing unit and the controller;

20 calculating a block count and a program device;

calculating a logical block address and the program
device;
programming up a direct memory access descriptor table

content;
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processing unit through a controller and a register device,
wherein the controller is coupled to the central processing
20 unit through a system bus and the register device is coupled
between the central processing unit and the controller;
calculating a block count and a program device;

calculating a logical block address and the program

device;
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writing a block length to a memory queue.

10 16. The readable storage medium of claim 14 wherein
calculating a logical block address and the program device

includes writing at least one register field to a memory

queue.

17. The readable storage medium of claim 14 wherein
15 programming the command register includes one of reading and

writing to a memory gqueue.
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