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Accordinéiy; it is crucial to keep track of the current write
location, since thé_commands only specify a location relative to the last
command. Many failures are difficult to recover from gsince the host

25 application or device driver does not always know exactly where the drive
is positioned after a failure. Acéordingly, implicit addressing is
limited because failed SCSI commands may leave the host without knowledge
of the current tape position. Low level interconnect failures that are
passed up to the command layer can result in failed backup jobs with retry

30 of the entire job potentially taking hours, if possible at all. Another
potential problem is that commands can be misordered by the time they

reach the tape drive, causing the tape drive to apply them incorrectly.

Proposals are being developed for technical standards under which

35 new tape drives will use explicit addressing. With explicit addressing,
the host application or storage manager will issue tape access and
positioning commands that specify the desired address. The following is
an example of a series of explicit addressing commands that would caxrry
out the same write sequence as the implicit write commands shown above:

40 WRITE ADDRESS 0 .LENGTH 2, WRITE ADDRESS 2 LENGTH 2, WRITE ADDRESS 4 LENGTH
2. Although explicit addressing will not offer random access, it will

offer the advantage of making it easier to keep track of the location on



2. Although explicit addressing will not offer random access, it wll
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Broadly, ‘the present invention concerns the modification of an

implicit addressing sequential media device by adding a hardware and/or
software converter in order to simulate performance of an explicit

25 addressing sequential media device from the perspective of host
applications. Responsive to receiving explicit addressing read/write
commands from the host application, the converter translates the explicit
addressing read/write commands into implicit addressing read/write
commands and passes the implicit addressing read/write commands through to

30 the sequential media device. Optionally, responsive to drive capability
queries from a host application,  the converter reports that the drive
utilizes expiicit addressing. As another option, responsive to receiving
commands other than explicit addressing read/write commands from the
application host, the converter examines the commands to monitor

35 sequential media position, and relays the commands to the drive

substantially free of any modification.

The foregoing features may be implemented in a number of different
forms. For example, the invention may be implemented to provide a method
40 to interface an implicit addressing sequential media device with host
applications designed for explicit addressing sequential media devices.

In another embodiment, the invention may be implemented to provide an
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As another advantage, this invention allows implicit addressing

25 drives to benefit from new tape features most easily enabled by an
explicit addressing command set. An example of this is command queulng,
in which incoming commands are collected and processed from a gueue. This
avoids having to reject‘earlier~arriving commands that seek to write to
later addresses on tape, because they would otherwise create a gap in

30 data. Command queuing provides a particular advantage when there is a
long‘distance between the hosts and the sequential media devices. The
invention also provides a number of other advantages and benefits, which
should be apparent from the following description of the embodiments of
the invention.

35
Brief Description of the Drawings

FTIGURE 1 is a block diagram of the hardware components and
interconnections of a sequential media storage system according to an

40 embodiment of the invention.



30 data. Command queui ng provides a particul ar advantage when there is a

| ong di stance between the-hosts and the sequential nedia devices. The
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envi ronnment 100 includes at_I|eas . of each of the follow ng: host
appl i cat PEREEES DERSH-LE A ‘%qugpmork 106, converter 108, and
sequential nedia device 110. in one enbodinent, the sequential nedia

devi ces HAGDWEARKPCOMFONENES @ INMFREONMECEEQNfent i al nedi a drives such as tape
drives. Host The host application 102 conprises a physical host machi ne,
software 30 Rrogram, networ k, operator term nal, storage subsystem
hF%rarch#@%?i—s§g¥ﬁbeﬁﬁanager, user application program or_other source of
vari ous

FIGURE 1 shows an operating environment 100 to illustrate one
exemplary implementation of the invention for purposes of explanation.
Ordinarily skilled artisans will recognize that the invention may be

20 implemented with various software, hardware, and architecture that varies
from the illustrated example. The environment 100 includes at least one
of each of the following: host application 102, device driver 104,
netﬁork 106, convefter 108, and sequential media device 110. In one
embodiment, the sequential media devices 110 comprise one or more

25 sequential media drives such as tape drives.

Host

The host application 102 comprises a physical host machine, software
30 program, network, operator terminal, storage subsystem, hierarchical
storage manager, user application program, Or other source of various
storage instructions directed at the sequential media device 110. Some
examples of these instructions include Read commands, Write commands,
Reposition commands, etc. The host application 102 provides data to pe
35 written by the device 110, receives data read by the devices 110, and

communicates with the device 110 as needed to sustain workability.

Device Driver

40 The device driver 104 is a software component that brokers between
the host application 102 and the media devices 110. The device driver 104

frees the host application 102 from various details about the operation of



storage instructions directed at the sequential nedia device 110. Sone
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Converter

20
The converter 108 is a new component added to the environment 100 in

order to implement the functionality of the present invention. The
converter may compfise, for example, a router/gateway or another known
construct utilized to convert between different protocols. For example,
25 the converter 108 may convert between iSCSI or SCSI protocol from the
network 106 and Fibre Channel protocol at the device 110. One particular
example of the converter 108 is the IBM machine type 2108 model GO7
product. Imn the typical implementation, a router/gateway only manipulates
the carrier wrapper, that is, the format of commands passing through the
30 router/gateway. As discussed in greater detail below, the converter 108
additionally changes the contents of commands passing through it. Namely,
the addressing scheme is changed. More particularly, the converter 108
mimics performance of an explicit addressing sequential media drive from
the perspective of the host application 102, even though the device 110
35 actually utilizes implicit addressing. The converter 108 also translates
explicit addressing commands from the host application 102 into implicit

addressing commands compatible with the device 110.

FIGURE 1 shows one example of the converter 108, although many
40 different arrangements are possible. The converter 108 includes an input
port 108a, output port 108c, and a processor 108b. The processor 108b

tracks the current tape position (address) using the current media
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dé¥ice 110. 20 In one enbodi ment, as di scussed above, there_is a single
i nst ance of In one embodiment, as dlscussed above, there is a single instance of

the converter 108 In another embodiment, the system 100 includes
multiple converteré.lOB between the host application 102 and sequential
media devices 110. The converters 108 may use separate device drivers 104
25 and networks 106, or some or all of these components may be shared among
converters 108. Where multiple converters 108 are utilized, the
converters are suitably coupled to exchange information sufficient for all

converters to monitor current media position of the device 110.

30 Sequential Media Device

In one embodiment, the sequential media device 110 comprises one or
more drives to access removable, sequentially accessible media such as
magnetic tape, optical tape, etc. For ease of illustration, the present

35 discussion utilizes magnetic tape. In this context, one example of device
110 is an IBM machine type 3590 product. Such a drive may include one
tape drive, as discussed, or an arrangement of multiple drives. In an
alternative embodiment, the sequential media devices comprise virtual
sequential media drives rather than physical tape drives. Such a virtual

40 device may comprise, for example, a storage manager, controller,
interface, or other processing component that coﬁducts communications as

if it were a sequential media drive, yet implements received storage



t he converter 108: In another enbodi nent, the system 100 includes nultiple
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interface, or Of MEPEHPEeRRTy CHNFBRERTSE Hi® 5 Gt q%%ﬁ%%ﬁﬁi CaiTone ¥as
if it wer&omnssedqifennf dxameki athe iopavester 1¢hmenerrmerisecai Yadtat shge WO
036067422p bk EB036PP223us 7 dsNednipll £ 048 bp e HBAGI denr@idedporneans s@quent i al
medi a, or; {OrWalAs. ¢ of | {184 ﬁy%eaﬁhéattaopéoa&geiﬁqygﬂaltaé 05 AG8cURE 2.
controller to be inplenented therein. In this sense, sequential nedia
"devi ces" as discussed herein nay conprise actual or virtual sequenti al
medi a St orage e hbpnestus oeiptladgs Bi giroegsspat 202Pr ek&s3F iy Appar at us As
ment i onednaheBeocdsber C @RvEsiaar ccidhitaRy wbekdapl ene ot egthien wacketisg forns. As
one examplg.,;Lhe LAPYES LETo 108 LAY 260MPlh SEheApiint Alxadgia 1Re BESSSI NG

ifie

apparatus, as exenp bﬁy t he har dvvarg corrp\,oi!lgnts andl th_I?Lt esft%g:gngcti ons
of the di g% aPHEES HrigeEsXiongs aparst d8° 200 SF-FPBURE"2.*~'TRe” appar at us

200 i ncl udleds aThy feesHTcedDBLonaAsh 286 MRY nFEPEPPD CeBIST 2CHRISSBAE Yconput er,
wor kst at i oframer, ehbehraypbecessi B stbraatbi peygremiplethdtouat isherageu28y byl n

the presepl. exaiml6, Id3e Shr 800120t d BELMERS 26 faplcoRBERRS £4:06R81H1206,
as well as nonv%la%lle st orage 208 Thefast-atc.es st raeglo MBYon
5.6 C or e SKS C

caf’rpri se l?aatﬁ:gayn B%SRAHIEH%P OM, ‘one’ or more magneti ata s

as a "hard drive", a tape drive, or any other sultable storage device.

The apparatus 200 also includes an input/output 210, such as a line, bus,
cable, electromagnétic link, or other means for the processor 202 to
exchange data with other hardware extermal to the apparatus 200.

25

Despite the specific foregoing description, ordinarily skilled

artisans (having the benefit of this disclosure) will recognize that the
apparatus discussed above may be implemented in a machine of different
construction, without departing from the scope of the invention. As a

30 specific example, one of the components 206, 208 may be eliminated;
furthermore, the storage 204, 206, and/or 208 may be provided on-board the

processor 202, or even provided externally to the apparatus 200.

Logic Circuitrv

35
In contrast to the digital data processing apparatus discussed
above, a different embodiment of the invention uses logic circuitry
instead of computer-executed instructions to implement the converter 108.
Depending upon the particular requirements of the application in the areas
40 of speed, expense, tooling costs, and the like, this logic may be
implemented by constructing an application-specific integrated circuit

(*ASIC”) having thousands of tiny integrated transistors. Such an ASIC



("RAM'), and may be used to store the programm ng instructions executed by
the processor 202. The nonvol atil e storage 208 nay conprise, for exanple,
20 batt erwOmaokupz RAM EEPROM one or nore magneti c data $COrGRpg/00k28ks such
as a "hard drive", a tape drive, or any @t her suitable storage device. The
apparatus 200 al so includes an input/output 210, such as a line, bus,

cabl e, electromagnetic |link, or other neans for the processor 202 to
exchange data with other hardware external to the apparatus 200. 25 Despite
the speci filey boriegbimrgtadserh pROSNTIIoVES ha k| 3RSRET |sedtatret PRETSUEHER ng

t he benefidthet ditesn{lised aaui@le W digiteTogahae prhadsstihe ctappamstus,
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t heb st or ager204("PRB0,, awrw! dhe 2G&emay be provi ded on-board the processor
202, or even provided externally to the apparatus 200. Logic Crcuitry 35
I n contraskebOrie digital data processing apparatus discussed above, a

di fferent enbodi nent of the invention uses logic circuitry instead of
conput er -executed instructions to inplenent the converter 108. Dependi ng
upon the parti davare Cegeribefertes sefuctieaappriwrgei oh srhodimenty €sthe1o of
speed, expessét tAeddtAgn C@séSopeaftidnae ddpeets twliils daagbe myrihed i | enent ed

by const r%gauwleanamgl IGat b a%p&?dlf agpéaat S&HAL et Ghi&ids mddiAptdy hnhavi ng

t housands ,of ny_ e rated trans Such an_ASI C
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sui t abl e EORBTEFNGCEIVITrEeOiRePragit &7 ﬁa’tﬂﬁlw PRFECHRICE ai gﬁnt a’Fplslicghal
processi ngdardgeifg REugntial -nediiacd:eive LidnCthd pPpr{suchvasfr Bsitst ors,

capaci t or .6 Qdes,s 1 nductors, and transistors), fiel d progr ammabl e gate
array ("FPEﬁ . programmabl e Iogic 5 array ("PLA"), and the I|ike.

OPERATI ON HaV| ng descri bed the structural features of enbodi nents of the
10 presen . aoper ati onal aspects will now be described. As
menti oned above, t he oper ati onal . aspect generally involves nodifying an

inplicit addresglLigseghenthdl; NBig 9581 a¥%neddi2dnd Mhdyakgeandgor

20 program sequences, these sequences may be embodied in various forms of

signal-bearing media. In the context of FIGURE 2, this signal-bearing
media may compfiéé, for example, the storage 204 or another signal-bearing
media, such as a mégnetic data storage diskette 300 (FIGURE 3), directly
or indirectly accessible by a processor 202. Whether contained in the

25 storage 206, diskette 300, or elsewhere, the instructions may be stored on
a variety of machine- readable data storage media. Some examples include
direct access storage (e.g., a conventional "hard drive", redundant array
of inexpensive disks (“RAID”), or another direct access storagé deviée
{“DASD”)), serial-access storage such as magnetic or optical tape,

30 _ electronic non-volatile memory (e.g., ROM, EPROM, or EEPROM), battery
backup RAM, optical storage. (e.g., CD-ROM, WORM, DVD), paper "punch"
cards, or other suitable signal-bearing media including analog or digital
transmission media and analog and communication links and wireless
communications. In an illustrative embodiment of the invention, the

35 machine-readable instructions may comprise software ocbject code assembled

from assembly language, compiled from a language such as “C,”, etc.

Logic Circuitrv

40 In contrast to the signal-bearing medium discussed above, some Or
all of the invention’s functionality may be implemented using logic

circuitry, instead of using a processor to execute instructions. Such



software converter in order to sinulate performance of an explicit

addr essi ng sequential nedia drive fromthe perspective of host 15

appl i cat iwo93/0682gnal - Beari ng Medi a Wherever the functi onZCirtGBo3S0223

i npl enent ed usi ng nmachi ne-executed 20 pgogram sequences, these sequences
may be enbodied in various fornms of signal-bearing nedia. In the context
of FIGURE 2, this signal-bearing nedia nay conprise, for exanple, the
storage 204 or anot her signal-bearing nedia, such as a magnetic data
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prepare the driver 104, network 106, and converter 108 for operation, some
or all of which may be known to those skilled in the art. Also as part of

step 402, the convérter 108 conducts a survey to identify the number,

& cPrerE

type, and other properties of the attached drives 110. When step 402

25 completes, operation of the converter 108 begin (step 403).

Steps 404, 406 describe the events that occur when the converter 108
receives and them processes a command from the host application 102
relayed by the network 106. In step 404, the converter 108 receives a
30 host application command. “Commands” comprise instructions for the drive
110 to report its capability, conduct a read and/or write operation
{“read/write operation”), reposition the tape, allow changes to its
operating mode, report status, and the like. The drive 110 may recognize
other commands as well.
35
In one case (step 404a), the converter 108 in step 404 receives a .
query command requesting a report of the drive’s capability, properties,
type, model, etc. In this case, the converter 108 conditions the drive’'s
response to assert that the drive utilizes explicit addressing (step

40 406a) .



above. Also for ease of discussion, the present illustration concerns an
enbodi nent utilizing a single, physical tape drive as the device 110. The
sequence WO03joe74eni ti ated in step 402, when technicians i meraiBo3vize3devi ce
driver 104, network 106, and converter 1Q8. Installation entails 15
electrically coupling the network 106 between the machine(s) running the
host application 102 and the converter 108, and coupling the converter 108
to the drive 110. In cases where the converter 108 is integrated into the
network 106, the awetwer kadd6(stsp cioudp) edhdi caverien 308 him grer &84 1uageives
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capability, conduct a read and/or wite operation -("read/wite

operation"),'reposition the tape, allow changes to its oper at| ing ngd
report status, Tardet AemEPfets TRE Y bR cffﬁe’?% 18 68WFES o SfEnds as
wel | . 35ad1dre@aﬁlg:acsed,(me@ dpend ibhe apommopeiatP08mmlicst eﬁ?addﬂpflrtécel ves

a. quer yc&m{an@tregqmm n%}@li&i&oé&dﬁssh@ rdhd Me'i Se Gapakidd iyclude a

properties p te. ! hi t 8/#Qrdi tdLQns
t 8 drive émmaPésg%lr‘szg geggso £ et) érhgégleﬁs\febﬁ p(ég?ézﬁgrgttgi gIe?c{t addE essi ng

(step 40 a0eRPER WS G3FDEP42D WPW?%B%?‘%)OZ?%"WIEMT%%WI?& TEER J(Ostep
404b), thencapibrtiey 6B limmtsiceopnaA@4: receives an explicit addressing
read/ wite command (also called a nedia access comuand). In this case, the

converter 108 Ero%%ggﬁqﬁ\ﬂbﬁw the regyﬁgmd ouatidiiby @5ALAS work to

CEor T eqEiaRoHIS FoLticoaioTiaEh PRGN AR days waa the detva's rEad/friPOSE

head, thereby changlng the current logical block number being accessed by
the drive 110. P031tlon1ng commands may be needed, for example, when the
sequential ﬁedia dévice's current position (e.g., logical block number)
does not match the explicit address of the explicit logical block address

25 command. Some other examples where repositioning may be needed include
repositioning over previously written file or other end marks to start
writing (appending) new data, performing a write retry after a timeout or
error, writing over old data to be discarded, etc. In one embodiment,
positioning may be achieved by performing a LOCATE command with the

30 appropriate block number to reposition the tape drive before issuing the

converted command.

2. IMPLICIT ADDRESS COMMAND. The implicit address command is
generated by removing the address from the explicit address command and

35 retaining the command and data length.

3. READ POSITION COMMAND (as required). The Read Position command
is needed if the explicit addressing command is a relative command or
another reason makes it difficult to determine current tape position. For

40 instance, a Read Position command may be used whenever the tape drive 110

reports any Check Condition error.



wite command is not valid unless it is directed to the begi nning of tape
or current tape position (unless it directs a full re-wite of the npst
recent |y woiosven2zdat a). The reason for these requirenmentsPCI/dBOGANRE nDSt
tape technol ogies are absolutely sequenti@al in their ability to wite data
10 and the msordering of a wite operation cannot always be easily
repaired. |If the command is valid, the converter 108 converts the explicit
addressing read/ wite command into an appropriate inplicit read/wite
comand (step 4B6ciollbwpid ckempgdpesyding a eneriiict excophamidshe wepliéta 15
conmmand ( Sd@hefSnRetm@hid \Bohi@)siodnRdeseasct 0 PPod alebeiifgr rdLvtiidnds and
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di scarded, etc. [n one enbodi nent positioning may be achieved by
performng a LOCATE command with the 30 appropriate block nunber to
reposi ti on the Inape cgticmlbeflmngenensyi tep cheversen st BrY @SHFRITJcompmand
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recei vi ngTbﬁepqggﬂxﬁqu@OB may accumulate commands to the limit of a buffer, or to
the limits of a des1red maximum send-to-write delay time, or another
criteria. Later arriving commands that seek to write to sequential media
addresses earlier than the current address may be rejected, for example,
25 by the converter 108 returning an error message to the host application
162. As an optional enhancement to step 406c, if the converter 108
determines that the current command is a retry of a prior successful Write
command, the converter 108 may discard the command and provide a status
report of “good” back to the host application 102.
30
In contrast to steps .404a,- 404b, another possibility is that the
converter 108 receives a command other than an explicit addressing
read/write command (step 404c). For instance, the command of step 404
may be an implicit read/write command, a repositioning command, etc. In
35 this case, the converter 108 reviews the contents of the command to
menitor the current tape position, updates the record 108d, and then
passes the command to the drive 110 (step 406d). For example, 1f the
command is an implicit write command that advances the tape by two logical
blocks, then the converter 108 advances the current media position record
40 108a by two blocks. “Relative” commands such as Space and Reposition,
however, are not self- descriptive in the amount that they change tape

position. More particularly, a reposition command endeavors to reposition



VWRI TE ADDRESS 4 LENGTH 10, WRI TE ADDRESS 0 LENGTH 1, WRI TE ADDRESS 1
LENGTH 3, the converter inplenents themas the follow ng commands, in 5
order: V\RVOH3L&EMEATH 1, WRI TE LENGTH 3, WRI TE LENGTH 10. APC&rGROBS0223
conversion, the converter 108 passes the;gonverted,

now-i nplicit-addressing conmand to the drive 110. If the command is a
Wite conmand, the converter 108 al so updates the record of current nedia
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and then “passes the command to the drive 110 (step 406d). For exanple, if
tif€ command is an inplicit wite command that advances the tape by two

| ogi cal bl ocks, then the converter 108 advances the current nedia position
record 40 108a by two bl ocks. "Rel ative" commands such as Space and

Reposi ti on,



however, are not self- descriptive in the anount that they change tape
position. Mre particularly, a reposition command endeavors to reposition
WO 03/ 06 ™MD2D3eTHLI5B03/ 00223 12 the tape to the next fil epeard®®s/00d26 such
cases, step 406d involves the converter ;108 passing the command on to the
drive 110, waiting until the drive 110 conpletes the command, querying the
drive 110 for the current tape address (or other |ogical position), then
updating the record 108d. 5 This query may be done by issuing a Read

Posi tion command, for instance. |t mafLlaf¥dH- be necessary to query the
drive, for exanple, when Unit Attention conditions inply that a | ogical
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dosor i bed 15 or SPEIHA Fh iPRe ErhOrT RS L rdr et M e L ess

limtatiof°™8"%%e singular is epr|C|tIy stated Addltlonally, ordinarily
skilled artisans will recognize that operational sequences nust be set

foigh in sone sReeiding eileht f@r tidRxpPUINeSLBlsexY AB&d QBc¥Rd cEindindk NY,

but the V4 Iy te I n beyond such
specific ord§§m E%'V@) %#%%%%5§m%%$fc%8%%80§%§ﬁg%% %ﬁiINB 1. A nethod for
interfacing an inplicit addressing sequential nedia device and at | east
one host conpathagbinanithh jewepldidi rddpdsbss imedgisd aseegre gbimpandgeth &hdevi ces,
conpri si Ngmblecist e@srRbing @ePRISEYE e@idaliéssuance of explicit addressing
ne%;a access commands ; 10 converting content of the explicit addressing

la access commands to forminplicit addressing nmedi a access commands;
and passi fg t hé Fnpiieftotagdr s s n"gj’mﬁﬁﬂ‘?lélgaf:]?:eefgr HWF°fo the inplicit
addr essi ng sequential media device. 15

responsive to host issuance of device capability queries, reporting

to the host that the device utilizes explicit addressing.
20
3. The method of claim 1, comprising the further step of:

responsive to-host issuance of commands other than explicit
addressing media access commands, relaying said commands to the device

25 substantially free of any modification.

4. The method of claim 1, wherein the step of converting the explicit
addressing media access commands into implicit media access commands
comprises:
30
receiving an explicit- addressing media access command including an

instruction, address, and data length; and

removing the address and retaining the instruction and data length.
35 '
5. The method of claim 1, further comprising, for each command passed
to the implicit addressing sequential media device, monitoring a current
sequential media address being read or written by performing one of the
following steps: '
40

examining contents of the host issued commands;



2. The nethod of claim1l1, conprising the further step of: responsive to
host i ssuance of device capability queries, reporting to the host that the
devi ce utwbioaeer4explicit addressing. 20 3. The net hod of @CaiGB0Y/00223
conprising the further step of: responshye to-host issuance of comands

ot her than explicit addressing nedia access commands, relaying said
commands to the device 25 substantially free of any nodification. 4. The
met hod of claim1, wherein the step of converting the explicit addressing
medi a access cEWTEITHY FRe SeVEpT itO RSIREGRin SLEEEY EHMPRARL MESiHARSESs 30
receiving an explicit addressing nmedia access command includi ng an

instructign, adgkessnoanse dakfn lseNGldveiANthel ARV bRG-dnlerAddr €8S eﬁ?ﬂicit

retaining th instruction and data éenl%h" 3042 g’(pe net hod. of claimil,
addressing m 1d access commarl 1 (o] lalp JtCl ﬁ r.ess:'.ng media a.CCESS-
further conprising, tor each conmmand passe 0 the T nplicit addressi ng

seduent i al°ofAY% beg, cHBRiEHTi ng a current sequential media address
being read or witten by perform ng one of the followng steps: 40

exam ni ng cont eRtsmifhihhenlesdr rSssed  6OHRNGLSieeMb O3/ DAY 42 RCL/ &GBR3AP0223
14 queryi %g th%ligfvnlle‘ég to .ascertarn current sequential nedia address. 6.
'mb5,

The nmethod of cla 2\EFeTH the step of converting the explicit

addressi ng nedi a access commuands- into inplicit addressing nedia access 5
cammmands furt hef camptisesngdiet epedad, ngrisret deher epositiompif Ngpsissngnadded of
the devi cems1LUkN £diresSEARBII Lk AR BoRHAleSS tAD defrié&PasktingNh Nk s
needed, prior .to_t hceo operati gn- ggvpcaesm ng the inplicit.addressing nedia
access. coO nds“t o the devi ce, ISsuing a nmedia reposition command to the
device. 7. The nmethod of claim1, further conprising, for each host issued
15 command; nomrheorethgd ofcutaient, sbguket icalpniedna, dddresd bystpésfwrdm ng

Sti@PS  COBPHh=SkdNOnonitoring a current sequential media address by performing steps

comprising:

for each command, determining whether the command involves a number
of logical blocks of data;
20
if the command involves a number of logical blocks of data, updating
a record of current sequential media address according to the number of

logical blocks of data;

25 if the command does not involve a number of logical blocks of data,
communicating with the device to ascertain current sequential media

address.

8. The method of claim 1, wherein responsive to host issuance of

30 . explicit addressing media access commands further comprising the steps of:
queuiné host issued explicit addressing media access commands;

converting content of the host issued explicit addressing media
35 access commands to form counterpart implicit addressing media access

commands ;

passing the queued implicit addressing media access commands to the
device in an order dictated by their explicit addressing counterparts.

40



for each command, determ ning whether the command invol ves a nunber of

| ogi cal bl ocks of data; 20 if the conmand invol ves a nunber of | ogi cal

bl ocks ofwoaBa¢74epdati ng a record of current sequential mediGBoato2ess
according to the nunber of |ogical blocks of data; 25 if the command does
not involve a nunber of |ogical blocks of data, comrunicating with the
device to ascertain current sequential nmedia address. 8. The nethod of
claim1, wherein responsive to host issuance of 30 explicit addressing

medi a accdss? COFRRRAEAF1RG R EhAPRI ISR CPREY WPepPTEET2™ Qfieui ng host i ssued
explicit addrossiragiarddi msacoesonsomeanddle mopyveiditay woreesingodriayethost

i ssued expll gétroad MiRSSLdYE BB @eBRdR66 8IS eIMBNES boeddiny caUmLer part
inplicit addressing nedia access commands ; passing the queued inplicit
addr essi ng medi a_access commands _to the device in an order_dictated

their explteit Aa&lﬁﬁlé's§F?@%o%f’@?b’a‘?¥slﬂtﬁc\?@eﬁ§?‘bbe?‘&?”?“ﬁéaﬁ}(ﬁ@%?‘ﬁﬁéfg 15
9. A si gnallehswsi agpiigdradntt aprgitbty terbowpEnef a petdgdars oflaimed in any of
machi ne-r eadadd @ ihnst.ructi ons executable by a digital processing apparatus
to performthe steps of a nethod as clainmed in any preceding claim 5 10. A
logic circuit of multiple interconnected electrically conductive elenents
configured to performthe steps of a nethod as clainmed in any of «clains 1
to 8.



