26 APR 2006 *166166* 1 MSTSOD AND SYSTEM FOR ACCESSI NG TAPE DEVICES IN A
CO.ME Technical ;- 'Firel d The present invention relates to conputer 96 WPITB005
wi t h aut omat ed r| es and virtual tape storage, and nore
particularly WM * system access those virtual tape devices.
.Description of at ed Art in a I tiserver/mltiprocessor

archi tecture, sucH*4$an | Svm Enterprise class system it is a common
practice for a storage subsystem providing one nmethod of access, such as
an -ESCOM i nterface, to enul ate or prow de an addltlonal rret hod of access,

such as the SEbddn ARDTE D : \ IER NS} S
- done to allow use of the storage subsystem by open System f| I e servers.
(1 BM and ,ﬁsg_qg aflfie {ggistered trademarks of International Business

Machi nes "Cor poratlon ) |n the case... of a tape server using automated
tape libraries, this e aof a opal |y been
partially pr oﬂ‘ﬁe‘ﬁeseﬁ% ntwn r%q%éés ?@ cgl@{erggg?gmgq%%%&gﬁ%ae drives
Vi a the stapaddbrardes|and; i T—‘R?t'\%?/eeramt FeFenRaft g‘r‘ﬁ Bﬁ]é(nﬁgrm AfEnds of
the SCSI dyster heoss thave vriottuabe@u? deyidesr as i s known, enul ated or
"supported. Instead, in place of issuing. standard SCSI nmedi um changer

comrands,mtsgﬁpgpanosmaaﬁuatfeula-eserver or host would have to issue Perform
Li brary Function commands, as found in the ESCONminterface, via a second

‘connection tcinté‘ iﬂi Bfﬁlr/mutlaﬁﬁ’oééfsﬁﬁrar%h'ﬂ:%ﬁﬁlr@msua_lh|a8 ar taegenent di d not

Tﬁu;,?pg?”aﬁln?a?qr 0§ orsed }éstemertaicse Uomort sp&tteebtarx Alda sust%taaa ly

system co ut er P u Q‘L (;Catlons
A typi calPrpFidng ne Te5as Sf/saf:ﬁ?ﬁsf'o?“c eﬁggﬁfu tﬁgvﬁﬁ"el n°Fem . having
an open. Bygidsnamnedditdonunethod qfn“tcﬁﬁ'f SP‘T'H 8% the &h%ﬁ?’?%‘ﬁﬁ‘lg Yﬁb%‘kst ation
or file seitéefacef (olingcssuistablaedt ypeis Hostone saplter us@ of sthegstayeied to send
.Smal | te§y,§yt 658! BjeRbk 360 CSERIL3 . t APt eNEBINSareOviistere8CSI bus as
N i ndi cat eims }cs & M em@}to %@%sﬁgs\éeﬁacﬁixgs @orb@n@@ied IW ary 8. The virtual
' tape ser ver erforms tap rive commands received from
In the case.of a tape server using automated tape libraries, this

-~ type of additional method of access has only been partially provided The

open system file servers access the tape drives via the standard SCST

interface. - ‘However, the medium changer commands of the SCSI interface

have not been, éo far as is known, emulated or supported " Instead, in
: place of issuing. standard SCSTI medium changer commands, the open system

file server or host would have to issue Perform Library Function commands,
; as found in the ESCON™ interface, via a second connection.to the virtual

tape server subsystem This arrangement did not fully emulate the SCSI

interface of a tape library and was not easily incorporated in the Open

system computer operating code or applicat;ons

A typical prior art Open System for computers is shown in Flgure 1
.hav1ng an Open System host computer 2 in the form of a ‘conventional '
workstation or file server of any suitable type. Host computer 2 is
'attached to send Small Computer System Interface (SCSI) tape commands. over
a SCSI bus as indicated at 4 to a virtual tape server 6 of a tape library
8. The vlrtual tape gerver 6 performs tape drive commands received from
SCSI bus 4 to logical tape drives on 1ogica1 volume managed by the entire

.gystem 8,

WO 98 33113 A (Overland Data Inc.) discloses a tape drive system in
which a library module receives commands from a host computer system and
then carries out the commands in order to control a xobot..In carrying out
a command the library module may interpret the command differently
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SCSI bus 4 to logical tape drives on |ogical volune managed by thezvgr}\? r@]
.system 8. WD 98 33113 A (Overland Data Inc.) discloses a tape dri Bsz ém
in which a library nodul e receives cormgnds froma host conputer system
and then carries out the commands in order to control a -robot. In
carrying out a command the library nodule may interpret the command

di f f er ent | yact6@QQNB*coRfiguraRe RFGGRRiondonedimmie,thgcansa thgeqrampegds AP on

for exanple, because the co nds..are. ba } configuration
whi ch TS di 4 riEmefRonfigurafian SR IR it ‘%ﬂ%?‘? g‘%g’g%]%‘nl%"%é%&%%oga Ag(Sutrryn
Storage Corp.) discloses inproved interface facilities s between a host
conputer systemand a tape drive enul ati on syste The i oved interface
prg\rlji des f)(;r obt aV¥? A 0?59&3@ (ubu §t°6‘fge()§‘fr8xfdrt‘§9_ﬁﬁsf’ﬁémwé’gg e %cegtﬁﬂilgﬁ on
system and g ng, |,oad %&EL@/ sgggﬁﬁaé}ﬁsattébecﬁfm@@hﬁ@ét%npgkte@ﬂ aTd fepbred

information nmessage to the ta rive emul ation system 10 Tape library
commands, aintefikepuyvidss fredibkiamingaacgsr ansominnd siataofromn theotepe rdnve gpnlage) m
the host workstation.2, s far as | : figfoaRhGopver
the Scsi " busta e BughioBf 4Bl Sap s o RomtRf Rl ot 3 LRSS FloRR s

tape |i brarpessaf@fome tipeldaive ehabitioh spafier red to the tape library nodule 12
over a separate path 10, typically through a | ocal area network (LAN),
over an RS-232 connection, or other 15 known, conventional conputer

I nt er coppecti on ”?%Véqm&ary%%n{m&% I6Rwnl £théti b Q¥engdr RbMmanes foni theietheor
access to virtual agata sforage enul ating SCSI devices does no lel| Ige[r
%’ﬁiﬂ‘?& e

enul ate  t hkar®C8bmi the dpstaverkstption heae, fat 35 is known, Rave fot Been; t&ans

and its usegm i i ' ens fn¥dabbMab. t 3RLeaACMRY liBfary TS
has been di §%%&up.£%°\/\%}&d&9?h}d§ )geyo ries;ﬂr[?a em%ii(?%al | ow an QOeny%ryslt ealgnyT
host conput esminandst havetbetn tmusforredt edthddepe liblarampdpls thewrighsapamihpatd 18¢s)

attachnment as.if it were in effect usin r S i - o MMARY
OF THE | NVEN‘PF‘@IMYAEELEBH@[M%&P%?? aéeé‘cB"rtHP%glr%Néf ??erfs%%s Igs%ec °¥"?ﬁ‘§’"’§?ﬁe"s‘é‘ﬁt '

! nven}g I QN PRAYY ﬂ%n@enﬁghh%mp_a&r imércmbﬁ?ﬂ ngwarls b hz_is:br)]aep stteforth pboethis y
interface type nenory device in a personal caq Wit at a rage ia
from an aut ishrigue BARECSSH Y YFt ald’fataa“?ré%‘ée‘glélra{}gggbﬁég?‘”"%so‘fﬁef BPF%ﬂyggﬁu} Fary
manager of hesayf gBsd. dpldndr ALY ERMYN & Adnpiiarcd @ps i6f use pithviighng

medi um changer commands over a small conputer systeminterface bus begween
the per sonakvailshiity eersiomd of yértuad sepesterVes on\WhES &k beent dithiglt udt wARd brs 88

g??gﬁngngo JilaBR %nalic{wiaﬁaéﬁe%nsgterﬁ HsPESRENEE td hitahSREMkthnGbdNaHD Gbraey

20  through a single SCSI attachment as if it were in effect using a true SCSI tape library.

SUMMARY OF THE INVENTION

Accordingly, according to a first aspect the present invention provides a method

25  for emulating a small computer system interface type memory device in a personal
computer with data storage media from an automated data library of a tape server under
control of a library manager of the automated data library, comprising the steps of:
providing medium changer commands over a small computer system interface bus
between the personal computer and the tape server wherein said medium changer

3 commands comprise an indication of the presence of a specified number of blank tape
cartridges on the small computer system interface bus; transforming the medium changer
commands from the personal computer to commands compatible with the library manager

to create an identical number of logical volumes from an available memory pool in the

tape server; and providing the transformed medium changer commands to the library

35 manager.
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cartridges on the small conputer systeminterface bus; transfornfGgARRNE(S
medi um changer conmands fromthe personal conputer to conmands conpati bl e
with the library nanager to create an iggntical nunber of |ogical volunes
froman avail able nmenory pool in the tape server; and providing the
transf onned nedi um changer commands to the library 35 nmanager. LR:\L. | BLL]
18439. doc: | zv 2 GARBRIAEHEHa 2ecoad aspatt thy freseat Hwenien PIOYEICS AOQBIRYFLE SYF{P™

i nvention provides a co ter system_ havi.n :
conmuni cat ihf’d“tgvaeﬁo% p§?§8n1%1 C@BWB%?@P“‘W&%%“? r?tg %%%%%IP%%E&\%} {'S)fc] st g&?tglgaece
medi a of an,AulieRbRge dRlda df dratomaediedta tibnky ohdekontroli dradibranyenamgerer of
the automated data library, said conputer nmul atin

| system I t
system s i ntherautpseated, gatanihraryy Sﬂé\ﬁ"(’i‘é’“lt%rsyts%@ rEulatige & gﬁglil %8 ﬁWn%tetf eS&?tg%ﬁder

sai d conput. | LGP HeXdA0p erSBAN SorhiPliteR 204 i sdidn@niiprtérsystem
changer n%onﬁ%ﬁ%??)@grméﬂéﬁa IVl corrptft.e.r geilrst_em i ntperface bus, bet ween tng
personal cofupthtecompdsinge neape foemvevidinghaedivm shangehedmpidsapyer 2 nds
conprise an_indication of the e of; .a | ISt Quahein@ftak agtket ape
cartri dges GHRYE §¥‘?geini’ 188’5%8? @Elgz‘ifgtgg% Fhr?t 8??2@2 %Ju ; Lo nmeans ?ﬂogr ©

t ransf or m nghéoR SR inudiGhahgeier commands compnis¢ e ipdicattomabf tenpigsence tod a

commands conpatible with the |library.panager to create an ident;j er
of |ogical spretfigesingtes of Hark,1ape s _r?grtg)e BB GRS biifice i
means f o PLAYidioR IrahbSrmingaRe hRIaiRA cHRtHeH Bb@RRNGE froaD tivepdsoriab computer by ar y
manager. 15 Accord h

ing to athird aspect the present invention provides
conput er pr cgnmandsproneasiblesw tsh def librani gaRagchinFicA Meidraiiva Pu‘@ﬁﬁﬁ %éﬁ’ﬁtfag
smal | conpuy er ' MR aSeMr6E; hill Meh&Y R PRoviGRETINE er
W th vi rtuaY(ﬁBg't%%%éo or%géeaqfr?é%ﬁge?%%ﬁlﬁ)gn aSt_ %I?re;t ed data |ibrar %f agPape
server undetramsforired mafiura chalgeacgmmandsge theolibraryrmpnageame conputer, said
conput er program product conprising: nmeans for providing nmedium 20 changer
commands over a small conputer systeminterface bus between the personal

conput ers and the A3RRdmertser thihekpdcn tisaprésdie divemiah aruyidescocarapuier ProgrMi se
an indication of the presence of the eci fied nunmb

cartridges Drodupfestaieg i sighahbeariag masiiy Eon, gmplaneg émﬁﬁgc,o g{?él éﬁgg%%ﬁtnaig%rface

Comands. coBSt B e g Lot B 1oty MeAager (o CLeate an oo I dent | cal "
nunber of | agbmted}da_tajlmlngr)qumhaamsmmngg] @nffgh@ﬂrzyhb@gr maﬂage!q@ @%ﬂé@p%er;
Fo the i braphlEk i SotRfieh L B e e on

provi deso a okdnged cémmands over a small computer system interface bus between the personal

computer and the tape server wherein said medium changer commands comprise an

indication of the presence of the specified number of blank tape cartridges of the small

computer system interface bus; means for transforming the medium changer commands

of the personal computer to commands compatible with the library manager to create an

s identical number of logical volumes from an available memory pool in the tape server;

and means for providing the transformed drive commands and library commands to the

library manager.

According to a fourth aspect the present invention provides a method for

30  emulating a small computer system interface type memory device in a personal computer
with data storage media from an automated data library of a tape server under control of a
library manager of the automated data library, comprising the steps of: providing medium

changer commands over a small computer system interface bus between the personal
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30 emulating a small conputer systeminterface type menory device 91§ &R 2006
per.sonal conputer with data storage nedia froman automated data |1 brary of
a tape server under control of a |ibrargpbmanager of the automated data

i brary, conprising the steps of, providing nedium changer comrands over a
smal | conputer systeminterface bus between the personal [R\LIBLL].

| 8439. doc: | compité ARRUIROGHE 26rved Wherein sai mediim LHANEEE GPEIMPAS, WWPILS;

e U G caf O AT B e ra é}&neﬂ)l}rk‘i.’étﬁ@&f?g?ﬂllinn Ritidry ik @ sIRad the

el enent st alig¥agen NEeRDry 1h a s t ée smal | conput er
system i nt eghA¢ompster §ysans fmentce Gut;teansfodining ihh amgium chamgen ¢omimands fione

personal conputer to comrands conpatible . wth the library na d a
| ogi cal 5 téq@@erﬁenﬁrﬁé“wteé&bg‘?ra‘ﬁlﬁugl qogﬂnaa@ﬂ%t"r'%&leéébiaéyw%‘ﬁ%%{ﬁgg%{é‘.#fé’ﬁ@
menmory pool .| MBY i 2V fr8inngh khalablcanshorypdonidinentape
changer %onﬁgﬁdé)hﬁ%é t@ﬁgulfsfﬁh‘é% ‘ﬁ’ﬂgﬂg Ar\ccor di ng ato a fi {Tﬁ aspect the

present i nvesvérpadiproviditestha trevsfpumagmediumchanges ¢Pmgaadhivd engggﬁgpager.
conput er comuni cating over a small conputer systeminterface 10 bus with
storage nedia of an autonmated data |ibrary under control of a library
manager of the aAtesrdingdodafifihl dspecrthiy psaent OUEPiANeproxides @n¢ARIIER $YEFA

smal | conputer, system interface type nenory devi 0 r

conput er, ah¥Vagp Oétoﬁ’Fﬁiﬂ“éfc?'%‘ﬁﬁrn%lopr?IHng{% conpf %&%g&%ﬁ%ﬁs&?%ﬁl ‘%%31\8)‘!3& ng
medi um Ghanggs waA BRSO b 8 &iteinhted GamIibr &y uSilet @mirohba fibiaey busageeiofeen
t he personal conputer and the tape server 15 V\,her]ﬁi n said di um changer

commands cothpr iwematedi dat Bhrarprsait CARPRAG SYSISM Y HEE 2 SMATeFMRYEL BSR4
vol ume of menpry. i of, QY| Al e EdAs @ j
means for tlugler)lrsf Cgr&P%ﬁ‘JtnﬁoteryQn%&#g%oéﬁghge@%%rg@%f romt he pergoﬁ%%m
conput er  t durdermengsisogpatans| forvpromidinge medimarshangsiagermends @xgr & Fgglical
tape volunme of substantiall.y identli i L 1.aR! %R0l
in the tape YBPYEE SYSRR H’g%{ﬁ%ce % F%@%lﬁr} %'nglle%ﬂﬁg&%l gt%}sfagrﬁnglgn%ggi um
changer gonaResn saidt Medibinb¢anyernmnanards cdapoiseiangndioations pk eh iagpecto rad

present invention provides a conputer program. product I i

beari ng nedicmest s@Hs of3 Y@uge%qm(&; Hﬂ@t%& %fy@f’ 3%3’?1nct°e rqq%eggsﬁ{é%g%@% ry

devi ce in appersend!foc@aRBling\hk atiirh ¢Bingdatemalhadagemnidiparsbnamoaipuds

automated data library of a tape server under control, of a Iibrar\ylrrangﬁer
g U He &Hs

of a mai nf r deromuesndsitcempatibleaw b iputibraryreyIegeh i et legisplr 120F
for providi ggb%ﬁ‘?faﬂg]id%ﬁ@ﬂgs%e HOATRNASi1D(E Mmetho? P Bbb! IRAHD tipRIseBs ! i means
et ween ep dth

i nterface bds ersonal computer an e tape server wherein
sai d nediumfotmouiingthetransfsrnowinpedism changer peumends (o the HErasy B¥B#ECI st at us
and the volune of menory in a slot of the small conputer 30 system
interface bus; neans for transform ng the nmedi um changer comrands of the
According to a sixth aspect the present invention provides a computer program

product stored in signal bearing media for emulating a small computer system interface
type memory device in a personal computer with virtual data storage media from an

25 automated data library of a tape server under control of a library manager of a mainframe
computer, said computer program product comprising: means for providing medium
changer commands over a small computer system interface bus between the personal
computer and the tape server wherein said medium changer commands comprise an
inquiry to read element status and the volume of memory in a slot of the small computer

30  system interface bus; means for transforming the medium changer commands of the
personal computer to commands compatible with the library manager to read a logical
tape volume of substantially identical size from an available memory pool in the tape
server; and means for providing the transformed drive commands and library commands
to the library manager.

35
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personal conputer to commands conpatible with the |ibrary nmanager to Bqﬂ*jms
| ogi cal tape volune of substantially identical size froman avail able
menory pool in the tape server; and neans for providing the transfornmed
drive commands and library commands to the library manager. 35 [R\LIB LL]
18439.doc:1zv 2 6 APR 2006 3 The present invention thus provides a nethod
and system for converting nediunlchénger commands froma snmall conputer
systeminterface or SCSI bus to formats acceptable to automated tape

i brary commands. Preferably the invention further provides a nethod and
system for converting nedi um changer commands from an open system attached
conputer over a small conputer systeminterface or SCSI bus to fornmats
acceptable to data storage nmedia froman automated data library.

Prefterably thayd BYEIhE OfyJeHfLRShub! QXIS 2 nBEH At Ak anvitem f of
uter

enul ating a snal I co systeminpterface. t menory device in an open
syst em at T%&Wéa“gcﬂ?&}ggé}‘a’\ﬂf’f FOYRPY gf°5'r%§'é‘aelr%e%f|¥‘§‘ﬁfe’rros B%%' %‘Ef’%f%ﬁ? ed data

i brary uIrdEFSIcht ¥oommRrtanatqeBtaRl-y CReMERFed bRt HPEHT Yy 8™ HEf hod and system
are provided that enulate a SCSI Medi um Changer device in a host conputer
comuni cat i ng pyéflefatal &bé GABnELbn Ot thek idypuaidyes evethal smabYsteoput er system
i nterface,be Sy mtiSn HitRer COMMAHAEL ErdmOiATUHUNCAleCEn Witabhaat @inpger medi a of an

il ( ;
aut omat edov%gtaaﬁiagprc%rnyutﬁy NYSlen GROLS Qe OF sBsd biY & xaﬂﬁ@@ge&eﬁmﬁ he aut omat ed
I U

data library. m _changer co nds are REovided over the small conputer
| ML | .
system i n'i°e¥?t§c%t°r?greo"r‘ﬁd ?lgg?)me?r"sc?ﬁaﬁma%%rrpﬁ er 1o a tape server of the

automated data library. The nedium changer conmands are then mapped to
commands conp&réfiskeblytth invépsi¢n Bynkher nercutAer prethpd 2B FvHER @ data |ibrary
and t hen gmuomiided én@ll Rempukeédpyatym iavexdere. tybhueneny dgyéee sty s epehost can
attach W fjacan sivagh®d SmphteralitnGhtEBEorage inbdihhizoh @S tauneagedisatag a true SCS|

tape |ibragy, Fulsthebn. 80 LRENYS) RMagaN attach to tape controllers of
mul tiple tape systens. Preferably each snmall conputer systeminterface

devi ce has at | east onela{%i cker . address and th(gtgatés\?r‘rlzgt%da data library

associ ates a AFSIFIRAY oBtRCL PRt SRV EAAdTES each sai d device
pi cker adghddus Changex Hedce da s hegte CTBIEE P PG TR MR ¥l TbANP" ¥ S put er coul d

be a npundateciihzayd over a small computer system interface or SCSI bus. The
: computer communicates with storage media of an automated data library
under control of a library manager in the automated data library. Medium
changer commands are provided over the small computer system interface
from the personal computer to a tape server of the automated data library.
The medium changer commands axe then mapped to commands compatible with
the library manager of the automated data library and then p;ovided to the
library manager. Thus an open system host can attach with a single SCSI
attachment as if the host were using a true SCSI tape library. Further
an open system can attach to tape controllers of multiple tape systems.

Preferably each small computer system interface device has at least
one picker address and the automated data library associates a distinct
data storage drive address with each said device picker aédress. In this
case the command from the personal computer could be a mount command
igsued for a picker address over the small computer system interface bus
and is performed at the data storage drive address associated with the
picker address. Alternatively the command from the personal computer could
be a move command issued for a picker address over the amall computer
gystem interface bus and is performed at the data storage drive address

associated with the picker address.



issued for, a picker address over the small conputer systemint erfac& Pﬁﬂﬂﬁ
and is perforned. at the data storage drive address associated with# é
" picker address. Alternatively the command fromthe personal corrputer coul d
be a nove command i ssued for a picker address over t2§ 34 Sgomput er
system i RP¥U¥E bus and is performed at the data st 158" 1N e address
associated wth the picker address. 26 APR 2006 WO 03/014909 PCT/ GB02/ 03450
4 Alternatively the medi um changer command is an indication of placing a
nmenory cartridge in a slot of the smal | conputer systeminterface bus and

the indicati Onlbl 2 traqgftge me ch?rpé%?%%d i3 %End@cgtqgﬂ Qf’-lplscﬁgg vol une

from an avai | AT &0 erver for the placed menory
cartri dge. m";NPﬂéFﬁ%&"Hﬂél‘;f’ fﬁé“nﬁﬁltﬂﬁ]“% n&%"?“t AR 1A n‘geecatl on of

r enovi ng aad nbaGRyicetyonr isdEranfereedstop ??f“'“ac"ﬁewsfFéH 18%{1%96 system

i nterfaceobuws apE ahherai i< atnoeyn dosl tin dhe ftapereerven far cbnBdafedt o set a

| ogi cal tRRGyValtiRgdr om an export nenory pool in the tape server for the
renmoved menmory cartridge. Alternatively the nmedium changer command is an

i ndi cation of novi ngvelﬁzttha anPum %aR%gkgormAngcpst L,p@mggaglggz c,§mall | conputer

system i nt er f A& B gn I's_transf a comand to

assi gn arfeER¥ANY AbTE TR AFTIY9p IS 2 iBh°% RE PR SR etV “%e’étsy?i speci fi ed address

as a destinpettrembierd F’emmdpe%ﬁimr de ‘trh’%?fﬂ’a‘leé topd CEFAR FUEFY % he nmedi um

changer cegrERDGabs varume nitbic ah i exnomsf mempryupedlngp thet trPeoseavYsi ERethe ocati on on
t he smal | ..pQUERUlRErySYStEée Nt erface bus and the indication is transformed
to a coomand to nmount the data in a |ogical tape volume froman available

menory pool ggthnm U SEAS eREG afiger @&lﬂmszss w 1hdiRad i3 Qe SRIUEY -
y

Al ternativel dm changer 0 J <Ol df@unting data
to a pickfsa Iféﬁ“éﬁ%ﬁ""&nlﬁcﬁ‘émgnﬁ‘l fre cnrmip °°mp“tersf’ ’é t% %%i ;g: :fm batrj%l and t he

i ndi cat i orbej indiqagiraf by frEApstymed éﬁrﬁTﬁ?‘iﬂa‘tdot?rB el a | ogi cal t ape
vol une frmm an tneaiapeldeevereator \srpei§ledadfirpsf ﬁﬁgaaﬁes%i‘né'b‘é’t‘,llf’%td"“ address in
t he tape sR1 et .théldaes.nati vely the nmedi um changer command is an indication
of an
Alternatively the medium changer command is an indication of

mounting data to a picker location on the small computer system interface

bus and the indication is transformed to a command to mount the data in a

logical tape volume from an available memory pool beginning at a specified

address in the tape server.

Alternatively the medium changer command is an indication of
mounting data to a picker location on the small computer system interface
bus and the indication is transformed to a command to mount the data in a
logical tape volume from an available memory pool beginning at a specified

address in the tape server.

Alternatively the medium changer command is an indication of an
inquiry to read element status of a volume of memory in a slot of the
small computer system interface bus and the indication is transformed to a
command to read a logical tape volume of like size from an available

memory pool in the tape sexver.

Alternatively the medium changer command is an indication of an
inquiry to read a volume tag at a specified location in memory on the
small computer system interface bus and the indication is tramsformed to a
command to read a logical volume name from an associated memory location

in the tape server.



.

inquiry to read el enent status of a volunme of nenory in a slot of the
smal | conputer systeminterface bus and the indication is transfor @é6dAPR?2086
command to read a | ogical tape volunme of |ike size froman avail able

menory pool in the tape server. Alternatively the neggylg%&t@gger comand i s

an i ndi cYPEPYP* an inquiry to read a volume tag at EOrPl ed | ocation

in menory on the small conputer sysseminterface bus and the indication is
transforned to a conmand to read a | ogical volume nane from an associ at ed
menory location in the tape server. 26 APR 2006 WD 03/014909

PCT/ GB02/ 01:)5:%-50335’1135%5':0? SR bigsON OF THE DRAWNGS The present invention
wi |l nowPBeETdEEEHT bea, by way orf exanple only, wth reference to a
preferred enbodi nent thereaqf, illustrated.in the anyi.ng draw ngs
in which: Fi gtheeP e8¢ YVES3RK "g}slaa?‘.'a%e 8?5'“’59"&"! %? _"ta!‘?' tofgg’&ggit%e(?mgyst emwi th
an  open viths FefeF¢nss ttohaPr HigriAdr epadingntt Bheledfy afe i FETHREH HUE¥fat ed t ape

i brary aecmpahyngy toawitpe pr wioicht echni ques; Figure 2 is a block diagramof a
conput er system according to the preferred enbodi ment of the present

| nvention; f'ﬁ#&?e 3 4s5a %19Jk0&1‘8g£¥lma¢9£r arBer_ﬁr 8rtC OHRULRT syaY&t @itnagcording to a

further enbodi ment of the present. invention:. and_ FEi and 4B are,
taken t oGBRThEYSteR BPpt A ARG rﬁuﬁ{(;idég 'f%ora%%gtomo%e?‘go%g(?fa éé;\ conput er system
accor di ngi®mry RECHAEYR tPnPERE | AP BEFAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT Wth reference now to the figures and in particular with
reference torfghfs 2lis & e diagtepofl b asmputpr Gyaremaccodpreseshat i on of a

data proGesslddemydiem &%&&rg@nghn&ﬁei@ﬁesent i nvention may
advant agéously be utilized. typical prior art open System for conputers

isishown in Figure 1 having an Open stem hostt conputer 2.in the form of
a workst at i ofte¥Fe PetssdParckeSRgtAert 8f AR eE T ABI € YYpe WMost conputer 2
is attacihecher embayitenSnef] LheCprepentetnveydirriaPht er f ace (SCSI) tape commands
over a SCSI bus as indicated at 4 to a virtual tape server 6, such as a

virtual tapepg§gieeia Qha ab rBMchsietogddld, autionahed tapeatisdrary 8. The

virtual operation of a computer system according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference now to the figures and in particular with reference
to FIG. 1, there is depicted a pictorial representation of a data
processing system S with which the present invention may advantageously be
utilized. A typical prior art Open System for computers is shown in
Figure 1 having an Open System host computer 2 in the form of a
workstation or personal compuﬁer of any suitable type. Host computer 2 is
attached to send Small Computer System Interface (SCSI) tape commands over
a SCSI bus as indicated at 4 to a virtual tape server 6, such as a virtual
tape server of an IBM Model 3494 automated tape library 8. The virtual
tape server 6 emulates the SCSI tape commands by performing operations on
logical tape volumes. SCSI move medium commands are not emulated and
instead using Open System host 2 sends Perform Library Function commands
over connection 10 to library manager 12 to mount and unmount logical

volume.

FIG. 2 depicts a representative hardware environment of data
processing system 20 according to the preferred embodiment of the present
invention. In FIG. 1 and FIG. 2, like parts are identified by like
numbers. Open system host computer 2 in Fig. 2 may be any computer system
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processing system 20 according to the preferred enbodi ment of the present
invention. In FIG 1 and FIG 2, like parts are identified by |ike

nunbers. Open system host conputer 2 in Fig. 2 may be any conputer system 2
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Bus 4 seRdFny %CSISCfIaﬁ'élté%tr?ﬁadecsgnB ® %@%gﬁg%rﬁ%sgi%m%k%gm%&nhgt '? (r) '? Resﬁls

syst em 6 SCh¥oxer tegiim eApErdgdrovEle S YA ®pref erred enbodi ment of data
processing system 20 is an | BM Model 3494 virtual tape server containing a
processor 34 fpevatidlgrdpadeivaron\igntheopraterras eniodineonffdabm nenory 36. The
processor, 34 . L{aNsEeLS A3t anbalvwkan tha Jt@eifd daver tinbiaiy 8 and the
nost comji el & oVer LG, SCal, RiSend)oHA! kAR, HS! 4B £AED38 i Lhe
virtual CEPEEEVer®Erédel ves the data. transfer red_hetween the host
conput er T AREFEAF Y tTRAFTE e PEFVREP B PRTAEE B Pape Vol uhe cache 38
conpri seshe hogli cepubema PyeT thF SEFSRUSr o 1appiveh™eyacth Pt dir®8 as a
Redundantvifraayapd sknvdependreitesDitekdntortrRmt gy red debugehsheldpet under control
of progr agmpudst LU QRSVikE @M tEpETHeYva366. | Thedish rtepk vdlue cedrepi®essi on may
be perforygpslibd dakdcdhadaumrl WFeaiGR1eay38 . cysltR1 BUt GBS e bape |ibrary 8
al so rec%e%&%m%e%mo%hﬁgg&%?&Q%QQ%r,dn%,5€§|caéhgr<{£‘é£ dh@mediesd1 conputer 2
over SCSI bus 4. | ﬁ0r¥ Also  containg a stored transform prp 40 which
transl at & RIRESCEPFEHAE RN Y andbr et iae TAEn "8 T or tat
conpat i bike RErfermedhdntdafie PR faffggtt 12 of the automated data library
8. The tape library manager 12 includes a library manager nodule 42 and a
dri ve/ st or ageTraidtohitaaeadd 1iddaey \8i dlsaaleceiype mediug ehaensonmange | i brary
manager 4g $@rPREARN Flok Gk € @bmgReH b SovaRGeamBRdIat Suadordat ales medi a.
o ef o ab'%&%&?ﬁ é@oL?&/ €L anbRch Aol aoLiRER Yt NG 90 LOfMFBAME mamused o
ranster chg'}xgaértc%m%rnds rigpg ta\hf%p%a%pgomggt!i\é§es wfltlli t}l‘:est%r liblaty %n%te;: aghnent

of the automated data library 8.

The tape library manager 12 includes a library manager module 42 and
a drive/storage unit frame 44. The virtual tape server 6 uses the library
manager 42 to perform logical mounts and unmounts of data or media.
Preferably ESCON™ level Perform Library Function commands are used to
transfer data to or from the tape drives 44. ESCON™ is an attachment
protocol used by memories in multiple processor systems with hierarchical
processing level such as IBM System 390 environments.

The library manager module 42 manages hoves of media to and from the
drive 44, and also manages moves, as will be described, of either virtual
or logical volumes or media to ox from the logical drives. The
arive/storage unit frame 44 contains a number of permanent data storage
units including tape drives and, if desired, a number of cartridge cells.
The library manager 42 controls the accessing of tapes and cartridges,
placements of cartridges, movement of cartridges in the driver/storage
unit frame 44. The permanent data storage components located in
drive/storage unit frame retain the data transferred over the SCSI bus for
use as backup data, archival data, batch processed data or for subsequent

retrieval and processing.



protocol used by nenories in nultiple processor systens with hierarchical
‘processing | evel such as | BM System 390 environnents. The |i brary? 6eAPRE6
nodul e 42 manages noves of nedia'to and fromthe drive 44, and al so
manages noves, as wWill be described, of either vi rtugljc @02/}’39 i cal vol unes
or nmedia VO¥P14%om the | ogi cal drives. The drivelstorage Unry frame 44
contains a nunber of permanent data storage wunits including tape drives
and, if desired, a nunber of cartridge cells. The library manager 42
controls the accessing of tapes and cartridges, placenents of cartridges,

movenent of C%{(‘)etn%% es Lh.the dril&égr%ét&ggggitwgg Ledi #4. The permanent

data storage ant-8 955t BT 1N rive/storage uni rame retain the

data tr arfeFErAeR] toveratep¥Y SCEPe FREIPTr *° 386" a¥°hatky] E}(‘fét?, ‘archival data,

bat ch pr ceessietedduity the Jaokridemhschgeifrtrifet Af 040 tandeiredessdy. 2 6 APR

2006 WO (02t 83b4909THEd1EB0EAY 3450 i daed hge BFSGEN in Ehet exfatdef*vvi des t he

capabi | i t 4 .of, RASSLANERA e &R tvalEkeort ehear categoy)y. Thheacaloegdry i s an

i nteger val %'S;;E 3l il eqe@SR PALALLE: Wrdddriyhendb oy belgfsigddaeccartri dge is said
0

to "bel on " that category ically many cartridges are placed in the
sane cat e‘%’&?’V '.“%l.n,talé‘f"?%és%‘?%gﬁg?ﬁé sane value for their category). The

category is an arbitrary integer attribute or property -that nay be
assi gned t o aSomeobfirthe dnekemenyftoRPYASECyin REFONT BFary 8. Sone of the
"category" operations in ESCON " are: The PLF-Munt and PLF-Denpbunts can
speci fy changirhg 8L @busBBindCAkagacuAtokak GEPIiey icbimaddg hhelewer ati on. The

PLF- Mount RECLIN1 e DA of RBe lob&¥adldh.shoul d sel ect the next volunme from
a. cat egorila%g%ﬁnountd}t (t ﬁi S ?gbi r?pl ace of being told what particular

volkume to nmount) PLF- LSVC - (Library Set. Volu t - JS a
subconmand of TPﬁéhFﬁE‘l‘i‘tcfﬁ%ﬁ‘?‘Félftyh‘ér_fatitr‘l’ailégf%?? %1%?%%%9{)¥?xe value to be
assi gned Y@uee FoimupmaPEIRTY PROFPUt (5 HPAF & 51 TP ’Sﬁjﬂgygil%ﬁi‘ﬁat a) - is a
subconmanghreiculiheolRhé toowmatid t hat can be used to retrieve the category
value for a single volune (as specified by sending the volume nane to the

library) or Gap bsyUsedrimRafehdt €31amdl chiegbrydf - \i6lals@sofrayd bheaihe vol une
neuTe) tl1a£LFa£é%mand that indicates the category value to be assigned to a volume

PLF- PRSD - (Prepare for Read Subsystem Data) - is a subcommand of
the PLF command that can be used to retrieve the category value for a
single volume (as specified by sending the volume name to the library) or
can be used to retrieve a list of volumes (by their volume name) that are

category value set to the value of the category specified)

The SCSI interface does not provide for use or assigning of
category. The SCSI interface commands are at a nlower" level than the
l ESCON™ commands. The SCSI interface commands essentially tell the library
to move from.a specific location (identified by an "element" number, or
just "element" for short ) to another specific location. These locations
can be storage slots within the library, an IO station for removing or
putting in media, or an actual drive. A move to a drive becomes a 'Mount"

and move from a drive is an "Unmount.”

The "level" of the ESCON™ commands are higher in that the invoking
system basically requests the "Mount" of a particular Cartidge and the
hardware itself tracks the location of that cartridge and explicitly moves
Iit to a drive. The particular command used to cause this is "Perform
Library Function" (PLF). The parameters to the PLF command indicate if a
mount or unmount is to be performed as well as various other functions.



category value set to the value of the category specified) The SCSI
. ‘interface does not provide for use or assigning of category. Thq BESR 2?}05
interface commands are at a "lower” level than the ESCON " conmmands. The
SCSI interface commands essentially tell the library to nove froma
speci fic WOBHISh (identified by an "el enent” nunber PCHCBIYYULY el enent ™
for short ) to another specific |ocagion. These |ocations can be storage
slots within the library, an 10 station for renoving or putting in nedia,
or an actual drive. A nove to a drive becomes a "Mwunt" and nove from a

drive is an "Unnount." The "l evel: qf he Q0BHAE @€ higher in
that the i nvold hY E&78t eeﬁ‘l"ﬁgxé"l’e(':"éltfl?/qu%;t(ilggstt thee"{\ZDunt," a particul ar

. S of
Cart i dge Pa¥fdcelne vohuieAnar® the SEFF 1P%e5Ea0E TR PBESL 1761 P9 R4 cartri dge and
expl i cit mystroxes® thietloparign ¢pfithe. PaThEubdr Y918M¥%r command used to cause this
is "Perform Library Function"” (PLF). The paranmeters to the PLF conmand
indicate if ap, PRUBESIOIntdPHERE RhhvirSndedt REsigId @bdiAd as used ltoasmowear i ous ot her
functi ons,,2 & ABR 2000 mtggoogﬁegi, RITL Q0034508 denaigs ESCON'
i br e lo

envi r onmen ary tracks ocati on, of I vol unes. In
Che Soa T ekrrabe Bt Eeso RER ot hantier s Sn st tidfe aBalibdebathg VO LIES 1T

ste

t he part itbel"gkemgat uidsne PiEHREigEst 2t éf‘f%ﬁé"%ﬁ\?i’%ﬂ?rén?’ a%fngl e command
i s used tseys' moweetromnendi el et \Weeatioh dtosa n8¥tot s to drives, drive to slots,
slots or drives to |1/O station. The SCSI interface indicates each of these
| ocati ons usi fif thd REcon®| iQEERALce andsiRofliasdd BE tthoPLF sommde the t he nove
command i_e. ! ays nove fromone elenent |location to a next. In the
ESCON" " ifﬁtﬁeorf'gégéleev‘id?%éubcommnds of the PLF command the follow ng are
used: Command: PLF Subcommand: Munt - npves a 1caiigofrorg°@ éo! ot to a

drive: howeveformmaits REFRAY™FYEs MR8t i ndMTAf e 8°Sdurce sfot, 1T only

i ndi cat exirtveychayeeernaire cormaad cigee goy yudicare atJouFre #¥°8 t1 ¥4 category

i ndi cat i QRdidab& hivdlaleynamelcs Satdgeryw dhdigetibn. bEE Abunt®d2t¥RE i nterface
does not ;XBk&:¥nSidak & ibhGy | REadts Ofhe (Wl @ieStObe Gblieeni sBe titeatagel ume and
then det ernl ’A‘é‘? MY G1hi8lOthd Loda1dn0 (AB8ePbRCRReAEse) TdXEA Broltnenanacommand t o

move a voilime fromone, sl ofcet & 3DALNG {28 in.

There is no command to move a volume from one sglot to another (as

there is in SCSI).

SCSI commands are synchronous, i.e. A "move (exchange medium) "
returns only when the physical movement of the media is complete. 1In the
ESCON™ environment (by using the PLF command and its subcommand "mount" or
»demount®) the command is asychronous, i.e. It returns immediately and an
asychronous message is sent by the library at a later time to indicate

! that the move/mount has completed.

Considering the transform map 40 of virtual tape server 6 more in
detail,'the medium changer commands from the SCSI bus 4 are associated
with commands in a lanquage, typically PLF or Perform Library Function
commands of the type discussed above, compatible with the operation of the
library manager 42. The mapping in transform map 40 is defined according

to the following guidelines or elements:

(a) Each SCSI drive address is associated with a distinct VTS logical

tape drive address

(b) Each SCSI picker address is associated with a distinct VTS logical

tape drive address



there is in SCSI). SCSI commands are synchronous, i.e. A" rmve(exchange

medi um " returns only when the physical novement of the nedia is PBtZﬁ’OB
"“In the ESCON'" environnent (by usi ng the PLF command and its subcorman
"mount” or "denount") the command is asychronous, i.e. It returns

i mredi ately and an asychronous nessage is sent by the library at a later
time to iwalisoases that the nove/ nount has conpl et ed. PEHRBIESI ng t he
transformmap 40 of virtual tape seryer 6 nore in detail, the nedium
changer commands fromthe SCSI bus 4 are associated w th conmmands in a

| anguage, typically PLF or PerformLibrary Function commands of the type
di scussed above, conpatible with the operation of the |I|ibrary manager 42. -
The mapping in transformmap 40 is defined according to the follow ng

gui del i neg ormoehw@MENDLS frémih draed SCBIh desuee tadkdhesPsI iPickessidie®Fed With a

di stinct .\ Toes0fHedan tiedRMuotHak¥® vosldr B8 Saddbdss Erre henSGBkT pirddeer address is
associated with a distinct VIS logical tape drive address 2 6 APR 2006 WD
03/014909 PCT/ GB02/ 034509 ( unts_to.or ugh issued to
the SCSI ‘@i crRIYeHBHERY 8105t & ")mcl\{‘b for me Ed(g é@g};@ g{)égilegd{?_?_% drive address
for the S@Spexfeimed on( the Mﬁ?é’satb%t"%qeéﬁ”ﬂ %ﬁdéessv\fﬂr cHeH'E*t*ssued to the SCSI
pi cker address, are performed on the associated VIS drive address for the
pi cker (Q;) A S68lr plygsiatadapt afaerrdage is dgepcisredsdo paingdueW?sh a uni que VTS

| ogi cal tgpe.vely®.i.bd Each SCSI el ement (corresponding to a location a
physi cal cartrl ge may be at) is associ at ed with a distinct Tape Category
(g) Moyves of. cartrld es between el | SCSI
library dfe {gheé'ﬁmb “CRaml ging &&%«%{@ ﬂh?sltcﬁe cx{{/tl'trél?%gl cal tape
vol umes (“e)haea"éédél apegetafrprLtt, @ gt‘?;t 7Y ﬁ?p‘aTﬁaé' | volume tag is sinply the
(\/TS | ogi cal Tape volume nane More specifically, the follow ng table
preesents (gor emctes ak |cabrritidee prtivemr slepedi lavetivanderthe orimtitdsScdhd how t hey
are enul qaﬁd GEOdidAg1 leBed B chidigehf the datgrgdotrent v lédiealPeafeor m Li brary

Functi on vl umés F(axfxcpgmtiated mounts, etc.)

(h) The SCSI volume tag is simply the VTS logical Tape volume ngme

More specifically, the following table presents more detail on the
primary medium changer commands and how they are emulated according to the
preferred embodiment in the Perform Library Function or PLF format
acceptable the components of the library manager 42:
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category to Export Category,

Picker movement (address P) from
I0 or slot cat to I0 or slot cat

Check categories for vol
collisions, on VTS_addr(P) LSVC
volume from Category for source
location to category for
destination location.

Picker command (on address P) to
mount from slot to drive (with
drive addr D)

Check categories for vol
collisions, On VTS_addr (D)
perform Category mount from
gource element category with
completion setting volumes
category to category for drive
element

Picker command (on address P) to
unmount from drive (addr D) to
slot

Check categories for vol
collisions, On VTS_addr (D)
perform Unmount from drive
setting category of volume to
category for slot on completion

Read Element Status queries

Read equivalent Volume category
info to build response

Read of Volume Tag for cartridge
at a location

Return the Logical Volume name
of the volume in the

corresponding category

The preferred embodiment emulates the location of a cartridge (SCSI
Element) by mapping it to a property of the cartridge (ESCON™ Category).

The category would normally be used as a Media Pool, or Storage Class or

invention uses this property to represent the location of a cartridge

within an emulated library.

particular small computer system interface.

The present

Flow chart 100 of Figs. 4A and 4B illustrate performance of a SCSI
medium changer command in the form of a move media command, containing as

addresses a from_element, a to_element and an identifier number for a

The move_media command is

an



.at a locationof the volunme in the corresponding category The preferred
~enbodi ment enul ates the l[ocation of a cartridge (SCSI Elenment) by J

it to a property of the cartridge (ESCONt Category). The cat egory Z/T\Ewg%hﬁ
normal Iy be used as a Media Pool, or Storage C ass or her way to
group nulWOPpYUE499? eces of nedia toget her. The present |nven({| on uses this
property to represent the |ocation ofi a cartridge wthin an emul ated
library. Flow chart 100 of Figs. 4A and 4B illustrate performance of a SCSI
medi um changer command in the formof a nove nedia commuand, containing as

addresses a fromel enent, a _to- e f
parti cul a’t’?‘a’%prlrﬁlslcsxem gﬂj edrhans%}ar é’%ﬁ%ﬁ%% i30chaadh LAY %p'g irrlgéiffiegr ];lgrl 2 an 2

6 APR 200/GVS\CF UBWlﬁQGQ“PE‘PFC%G?/%Sifgﬁ"TT ekaq e@&glmenedl um changer
comand amesennstipeloperet he tape |library 8 to nove or nount a portion of
data or information, also terned nedia in the present disclosure. First,
in step 102 thgsbramaeg 109 teatregOahE o ah:gsLies tage egticlo ¢dual thegi cal

categori &g,0 1%&4&%‘ 8dhd r@l SRS S1enbSpacEbacelwry Next step 104
det erm nesdi romelenent is a drive. If this is the case, the next

step is step 106. If the from elenent is determne

step 104, theMexpeeii®y JeLeims 108 &L 0T G {nn rdgrévggtsIgt %olgena drivein
det er m natheornsehabe et syepriserErels i f ghe JF?%eleﬂ"é’ttefsrﬁiﬁté?’lnF the to

el ement impradoSke @ dhivesén skép fLbd . sthesnexhestepdgesterd®®rror condition is
present, and such an indication is sent. If step 106 deternmines that the

from el ement a% Obs, & dEdpBnsedb HIHIDAHRAENaOLS2 that OIHABEIEM ieSedeblUisred, and in
ol nent A Thd ‘%?v; B e L e B ik ou for the SC
drive i deFferf PRrer N KPP HP i R P SPEh ffg CE" Oiff% CQ%O‘“ &nu | ok g{)rr:rgﬁdslcgl
i ssued onstepﬁéfi|Q§é?ﬁ“?~'?elseﬁ‘amecﬁrf"véle“leﬂﬂ d’gf %ﬁﬁt af’he chegory of the
t0_ cat eg@imyandi & remibeedc vad giadsteporio c 6hpISELS éﬁ"efldgrtf&ﬁ’efrdjeerrb?fnP Then
_dur! ng st dibdeicibd bf any tranagsentd andvabd ST drive ddedtpficf ismstres3age
i ndi cati ng,CIpt @1 E0RcOkne 6O avPURIntapREati on. At conpl etion of such a
denount operation, a
Next, during step 112 (Fig. 4B) a PLF_Demount command is issued on

the identified VTS drive, indicating that the category of the to_ category

is to be changed upon completion of such-a demount. Then during step 114,

library manager 42 waits for receipt of a message indicating completion of

the demount operation. At completion of such a demount operation, a

return operation is performed and library manager 42 proceeds to the next

task awaiting performance.

As noted, step 108 is reached if step 104 determines that the from
| element is not a drive. In such a case, step 108 determines if the
to_element is a drive. If this is the case, a mount command is present,
and such an indication is sent. 1In step 116, the 8CSI drive identifier is
set to be the identifier of the to_element and the VTS drive identifier is
set to that of the SCSI drive identifier.

Next, during step 118 (Fig. 4B) a PLF Mount command is issued on the
jdentified VTS drive, a scratch or remove PLF operation is performed on
the location identified in the "from category" and that the category of
the volume is to be changed to that of "target_category" open completion.
Next, during step 120, library manager 42 waits for receipt of a message
indicating completion of a mount operation. On such completion, a return
is performed and library manager 42 proceeds to the next task awaiting

performance.



return operation is perforned and |ibrary manager 42 proceeds to the next
task awai ting perfornmance. As noted, step 108 is reached if step Jz

determ nes that the from elenent is not a drive. In such a case, (s)féBRi@@
determnes if the to-elenent is a drive. If this is the case, a nount
command i¥OBYUERRt  and such an indication is sent. RGVEBOEE® 16 the SCSI
drive identifier is set to be the igentifier of the to-elenent and the VIS
drive identifier is set to that of the SCSI drive identifier. Next, during
step 118 (Fig. 4B) a PLF Mount command is issued on the identified VTS

drive, a scrat h or re e PLE operat 1.S r f the_location

i dentified inttR&P 8% l@a‘f“ég‘gerteg"mes hfai“tu %he ﬁd%n%lg %Pgo BT the voIt uﬁe i's
to be chdngeddtiyet H‘a’t‘°"6fbe'”t'°&ﬁg"ét°“ca‘?"€‘§‘6’r ¥® POfER co‘?ﬂff‘%"c PY®. 122Next , duri ng
st ep 120,thkivrsairyveradengeiiedisveeictte fher 1qgdedi plenffier absBa§esT i ndi cat i ng
conpl et i QRestifoedBBhe @PRY @ddk O Rom@Ad S UTHen C GNegtlz@N(Fig@ kBt beaurs | S perf or med
and |i bragy JBIAGEHmaAL pi¥ OkDES ibded 8 vheXilaehskedatBi &iifg topRefiar mance. 2 6

APR 2006 V\DIQ\%éTQ\ %Q?.zn'i’(ﬁﬁ/ %021093&50 e lngluﬁ;. §Rrek 08 Qﬂogsa%éa ifef ernines

that the Jdent . nat a drive MV €, Ol Ot's
comand 1§°‘?)tl‘8%élﬁf gnﬁflsll {T%tr @fﬁe% He \7‘%‘?(’:12@18 peﬁfenfdmﬁgr s set to
the | ogi ceich aeﬁﬁ'Fl@F"éﬁﬂdo‘fh 11F8C SCSIBBueidd?nﬂ‘af“P%&h‘b)‘r"a'fer?@ryrrﬁ’;/é fredi a conmand.
Then, a stprel Rebel Faged YBYoqaetamr Svoleard to P Fargemran’d cHefPPRSBItY | ssued to
t he i dentdebp ads VIhrdey Wenaher SE@rbdeeda ty aheinext sagsr @@éningi n t he from cat.

The vol umR tah&lcel s al so saved in a location designated "vol ser.” B
Thereafter, a step 126 is perforrred during which a PLF commnd PLF LSVC i s
i ssued to chan e the cate of the %urgge ved 1n.Jogation

a
"vbl ser” to a™ar{et c%’i ? SGOTY "Af aF ﬁ%ﬂé‘“ﬁ c%mrp ary manager 42
proceeds ifodttRereetar ”’t_eag%m&%ﬁ‘i’ tdiaT'Fg ibyary Br‘ﬁ‘ﬁﬁcfé SPHuLYE & PFREpr ef er red
enbodi nertthat tsheglepatiadpeite mTho $Pstc 6PRPYESEr 2 28 gbde a‘EPt‘é‘é‘PFélr t%¥ehe aut omat ed
dat a | i breamyan8s owad 1itrerySESimalrissin] thefogbf mediap changgt eoemapdsohnent. The
host conmu¥eerene sicsr atd @ doOtHer anshated Gata/ @ibrapmAbiadst hemdedmplrearyy conmands

in the fqrm &En{%ddfd@s‘ébla@&%r 1820 NGEe me@MAl chhitRr Somhansi Svér tRe t he
aut omat edscgg tl:uus arQ r aax¥sf§rm§§ olrfcom?e%n:eé: QMUL&ES %cceptable to the
automated data library 8. The drives in the data library may be either
virtual drives or logical drives according to the present invention, and

the volumes may be either logical volumes or virtual volumes, as well.

It should be understood that according to the present invention,
small computer system interface or SCSI refers to that used by Windows™
systems and the Unix™ variants as well as other systems. Such systems
which use the SCSI protocol to attach peripheral devices (hard disks, tape
drives, tape libraries, etc.) are referred to in the present disclosure as
"Open Systems Hosts." 1In the context of the present invention SCSI should
also be underétood as referring to the new *Fiber" protocol(s) which use
the same SCSI commands over a different hardware connection protocol.
These systems would also be referred to as Open System Hosts and the
present invention would directly apply. When a SCSI Move Medium command
is received in Virtual Tape Server 6 over SCSI bus 4, it is translated to
an ESCON™ Perform Library function command for sending to the library
manager module 42. In this manner, the automated data library 8 appears
to be a SCSI attached library, receiving both SCSI tape commands and SCSI

move medium commands over the SCSI bus 4.

The present invention also is adapted for use with other forms of
automated tape library systems, such as shown in Figure 3. In Figure 3,
like part to Fig. 1 and Fig. 2 are identifiably like numbers. The host



was using a true SCSI tape library. The nedi um changer conmands over the
SCSl bus are transformed or connected to formats acceptable to the
automated data library 8. The drives in the data library may be eltbhARR 2006
virtual drives or |ogical drives according to the present |nvent| on, and

t he vol un‘@gowoﬁe ei ther | ogical volunes or virtual P\FE(W%’ as weII It
shoul d be understood that according tio the present invention, small.
conputer systeminterface or SCSI refers to that used by W ndows’ syst ens
and the Unix' variants as well as other systens. Such systens which use

the SCSI &rgﬁggql 1d QoBLLAG N, Prlpﬂﬁmtaasmﬁ@ be Gaflughpe dagpe  drives,

t ape li brar are re R resent S re as "QOpen
Systems HBEtSOF 3 f‘libf &¥%ont? it‘”B'f“a‘tlhtép?) Fe%E ﬁ* ef‘”nf'\?ent'rf“(’)n g@é}? dhoul d al so
be under s©oBEReLEer Feferipi gt ConteREINRMRT " by an BFONOC8 TSPV WHikhuse t he
sanme SCSla poinmemdstoosed tapeillifrer st likartoes ef Fomnect convaprisgocol .  These
syst ens Wawhddonl Rspshernr £figkd pehnko, ase fpeentSystesmohioslSalasndetdsea present

i nventi Oml\é\puhﬁlamdudesétwha&@we s W3BH 48reaCHl a MaKE cVblled iy £@ETBAR. | S

recei vedFé g\( goglg?%‘ratqgg PEhY Bl n enP¥Kh © bus 4, it is translated to an
ertorm

ESCON " rary function conmmand’ T or sendl ng to the library
manager nodule 42. In this manner, the autonmated data |ibrary 8 appears to

be a SCSI att AH8dmPPHsARY o npkec ERaF gt Hothe BESSP Y APErtiSAheid®®and SCSI
nmove nedidertmibedTamdbe gontext o8 aSOSILY Hiygct4onal Teppyfres styAtem, hef i on al so i s
adapt ed foril148einWtHehardt dial sppredbatef thadihe matesht t mpentliohiarcapay st ens, such
as shown dfnbé:hgldl’l&rgbutg@ N Bran prddi&€ i Par fari &yFbd forhsARda kg 2 are

d fi I
IP C$? 33 0 |2 / 81§ )’fgﬁé%‘g ﬁUm&‘i&{s appg gs Q&I%E 1)2 r@ga@ﬁolgs % ?)Q Q:hg\?:(ggf :E%aé’?%ﬁ cifl n k whi ch

may be tHfdI8tgre2 rHﬁs"q%l%l"“&i??dD? aFf“ﬁE YT °“tatt ape control | er 50.
The vi rt FAPRIGHEE HiBtaAlrbAarile iz dnflyde: uF‘FF°6‘Eﬁ‘?ﬁ%6‘E”é"d'“6‘Vér S8fR RBr an ESCON'
or Fl CON'tlopriyndisk® hardpdiisk dofvegutanAtiPeRPMe agRd [trinsaidséen-EyHeemeddse of Fig.
2, cont aisacngs digtadfaimnamgscomimmigatipkdimk@aner, the present invention nmay
al so be used wth automated data |ibraries 8 configured in a Peer-to-Peer
virtual Tape afB@byddl tHeOlfvbRbRhh®Bed aldieide@MeRntt flidheet ¥PBpeditid S

| mpor t ant Xn%gdlggtte CHAL aodtlldeBor 0F nBY GEER! cd DY WHAALAAP 2 DRI snglesCr i bed i n

the conte ense. Varlousﬁ%dlfligactxlonosng tgg r&?s tlggedsx%oglment ass \%ell as

alternative embodiments of the invention, will become apparent to persons
skilled in the art upon reference to the description of the invention. It
is therefore contemplated that such modifications can be made without
departing from the scope of the present invention as defined in the

appended claims.



skilled in the art will appreciate thajgthe present invention is caz%b@
of being distributed as a program product in a variety of forns, anti®t 2006
the present invention applies equally regardless of the particular type of
signal -bearjing nedia utilized to actually carry out the distribution.

Exanpl es o?'”éﬁ“ﬁnal -bearing nmedi a include: recordabl e-type nmedia, such as

fl oppy disks, hard disk drives, and CD ROVs, and transm ssion-type nedi a
such as digital and anal og communication links. Al though the invention has
been descrlqueﬂle\thdI*fOF ehelaing e small spmpitel systeanindetface titps, merhory dgeisernin ption i s

The of scl chea SabEAFRANETid B ofdeesh By p RN o il TRV o™

i nvent i on, sentdr inbberconeobgfpalitemty hanager sfahsautskblel ddtailibrarheconiprisipon
ref erence tbo t he escr.iiﬁt%igﬁ) .of the invention. It therefore

[
cont enpl at B8 SERSPL P _ f%fﬁl%ﬁgr %Oé‘?'f“ﬁgisr?é(a’éa welﬁmputaresdaﬁem ng from
the scope jaferfab@biy RSRBEN thBpERbANRoABULEIANEE tigd stRer whBRANGSInehRALS. | 14
Clains 2 6 APR 2006 1. A nethod for enulating a small conputer system

i nt erface thapeerwemprands eqinpisy ap indicplianseliih¢ presensarée spacifieddamabes vbr age
media fro [Werg rver : trol of a
l'ibrary na%gglg(etr%y%? %@gggﬁg}%&%%@ %zgl%bél?‘{ris ?tgarggﬁteg%%pe{gsﬁr%%g&m’ggos eeps of .
provi di ng medimmhehgangemnzadsrimoisthe persoral sompltecomputneands ysmeatible nt er f ace

bus between. t he personal conputer and the tape rver erei.n sai d nmedi um
changer comﬁ’ﬁsl CYHBPARECTR TSR %@F%Wag?u@%é ngoegé‘é’rlu&uﬁesémgb@bi fied
nunmber of avallablk nieafigy pasitin itlgk@pe SivdrNgndSsTaYidirpQnP Hhformeateeinmt er f ace
bus; transform ng the me%i um changer commands fromthe personal conputer
to conmandRREHSIEIIANGSs tasfhe Hbrang manpgesr y manager to create an identi cal
nunber of |ogical volunes froman available nenory pool in the tape
server; and providing the transformed nedium changer comands to the
library neﬁﬁap@émeﬂzqd qifpdaimel. rdwran the medium, chakger epmmiahé isadindiecatéraoier
conmmand i 11 nd] ' placi r rtridge in a.slot,of the
aral 1 compipint BPepRkl Biufles 173 39uR SHRIRORWRE M e sty

conpri ses sardestgf off trdnsfprman gleanmtisestramsforingn gsaid imdbradon @ $edmmand agéecal t ape
vol une from an avai l blefmam)rx aplogi in the t[a\.pe server fotr t he fl aced
menory cark Pgl&@ ape volume from an available memory pool in the tape server for the placed

memory cartridge.

3. The method of claim 1, wherein the medium changer command is an indication of
removing a memory cartridge in a slot of the small computer system interface bus and
said step of transforming comprises transforming said indication to a command to set
a logical tape volume from an export memory pool in the tape server for the removed

memory cartridge.

4. The method of claim 1, wherein the medium changer command is an indication of
moving data from a picker location on the small computer system interface bus and
said step of transforming comprises transforming said indication to a command to
assign an available memory pool in the tape sewer at a specified address as a

destination location pool for the data.

5. The method of claim 1, wherein the medium changer command is an indication of

mounting data to a picker location on the small computer system interface bus and
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3. The nethod of claim1, wherein the gedi um changer command is an2§ Ap 05
~indrcation of renoving a nenory cartridge in a slot of the snall corrpu{?gg
systeminterface bus and said step of transform ng conprises transform ng
said indication tg a command to set a |ogical tape volume froman export
menory poofaid pep Rbtransiarnyag ¢einprises tepsformeingvald indieatisnyto egommatgdo 4. The
met hod of | : [ T - I i.ndi cation of
novi ng dat %bﬁt%égat%@gégﬁﬁ%ﬁte Fgﬂf on ?ﬁ%ﬂ%ﬁ%ﬂaﬂf’%ﬁ{% Oog@g lélPﬁnigr# &rface
bus and sspiedifetl@ddets inrthnspesenvalg conpri ses transforning said indication
to a coomand to assign an available nenory pool in the tape sewer at a
specified address as a destination |location pool for the data. 5. The

met hod of 6l Rtiethdthodbeslginn | [ RerbAhdiMeGRATGRN GO AIi§ afhdidddbg aF i on of
nounting data to a picker |ocation on the sma%l conput er systeminterface

bus and [ ROCEMEE dRFOO2 piekerraaation op the sapil cromsiter sy efestinisrioge busamdf or mi ng
conpri ses 4 fngh of Fuf\orifth cdrﬂﬂﬁﬁ%@iﬂﬁﬁﬂoﬁﬂngsﬁgmﬁgioh% 2 WY Hankhs data in a
abl e neno 0 i

| ogi cal tape volune froman avai y po eginning at a specified
addr ess i nmphet thagea gea lagical Gipe Vhimmefrdro dn @b aitdbéd methprywhed eginhing anedi um

changer co%& [ 1 ndi ion of nounting data to a picker |ocation on
the snal | orrpl?igflggdlgggsl g%%ﬁ%%ﬁ%&:e bus and said step of transform ng

conprises transformng said indication to a cormand to nount the data in a

| ogical t vol uy from ap avail abl e nenory pool beginning at a specified
address in’t “?%Eg‘gd %f[e‘i(j%‘@} P terepp dheuedyE ingar gpmmand what Bidicatirofredi um

changer cofmgsiry & @RAd h VRl th® Qtt eﬁipeci%@fl il(ﬂﬁHi)ﬁ h ﬁl&n(y?ya& fc\plalime tag at a
on C

specified location in nmenory € sna onputer systeminterface bus

and sai d SIEPUHT systemsnisriachepsessridstsy aftansbonmgrgmpsia¢sdransfirmatg on to a
command t o f£adicat [ HIE DRATR, of o a jated nmenpry |ocation
in the tapé1 se?l\?gtrlé.npg.acidr%ﬁé%pute? syslg!ac%P é@%ﬁél%%%%oosr? alﬂ)gsrs%lg%i conput er
conmuni catmergooMecatmngmitie tapesemypant er system i nterface bus with storage
medi a of an automated data library under control of a library manager of
the automated data |ibrary, said conputer system enulating a snmall

conmput er s/ 9% eompuéresyb@fehdvitiea heIPpérgortie vorbputtOtoriMenibasig oRE R SMAR! o
conput er, and sai d conputer system further, conprising: means for providing

medi um ch&NGEMIE SYSTER daterfaes bus vaHbterage msdiaet 2g piogiladat: fibreey widst bet ween
the per songhtr6IsRUiEEry3shagBof tBO futs Ratea dati sl Nsat @b SPRE! Hitehanger

emulating a small computer system interface type memory device for the host
personal computer, and said computer system further comprising: means for
providing medium changer commands over a small computer system interface bus
between the personal computer and the tape server wherein said medium changer
commands comprise an indication of the presence of a specified number of blank tape
cartridges on the small computer system interface bus; means for transforming the
medium changer commands from the personal computer to commands compatible
with the library manager to create an identical number of logical volumes from an
available memory pool in the tape server; and means for providing the transformed

medium changer commands to the library manager.

9. The computer system of claim 8, wherein the medium changer command is an
indication of placing a memory cartridge in a slot of the small computer system
interface bus and said means for transforming comprises means for transforming said

indication to a command to set a logical tape volume from an available memory pool
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commands conprise an indication of the,presence of a specified nu
bl ank tape cartridges on the snall corlr?)uter systeminterface busﬁﬁaéﬁimﬁ
for transform ng the nmedium changer conmands fromthe personal conputer to
commands conpatible wth the |ibrary nanager to create an identical nunber
of | ogi cal inibe tapeservenfor the placedirhethdry cagridgey pool in the tape server; and
nmeans for providing the transformed nedium changer conmands to the library
manager. 9. The conputer system of claim8, wherein the medi um changer
command i sl1@rTheicofipagt s@terdiof plaas Sn@herciiefi®medat thdnd@econinandis@h of the
smal | conputer .slglgéem iLnterface bus. and said ans for transformng

conpri ses [REKALOR B remoNE HMATIREY CAiTHEE iy 8lat Plothe ryall comRMShEYSIN set a

| ogi cal tapgerieb BiRadd 918 MRS} ARG HIRE RSN Qe ' dif§Gggdoc: RW
16 in the _targe servaer for t%e pl 5ced rrerr%% I():Igsgt hehgg&%]agsfiﬂﬁgﬁggég 10. The

conput er sipdicetivnfo aeammag] tosigba kgical pe elimenfrarhangaport oenwngdpoéd imn

i ndi cationh tpre%gg,%}ﬁgtﬁlemgr&artrid e.in a slot of the small conputer

f 2
system intt gr? ac8 bus and a4 EAngY 4 lc!greansform' ng conprises neans for
transformng said indication to a command to set a |ogical tape volune

froman export nenor 00l i t he tape. server, for the renoved nenory
cartridge. P]ﬂ[&‘efﬂ’é‘.pl%’ﬁgﬁeé? 0@9@’("% B%aﬁw,dl%e}aésw GtOFFH“"?ﬂéde @h changer
command i Sindftatibm6f BaYing Aa@f frdi Wipidkel B @id GMhe skl k6mplRE &std on the
smal | conputer system |nterface bus and said neans for transformng

conpri ses FisafRee ey andrsakkmesnsi fagtransfarmingenmepiises mepes fpr opsfemeing saidssi gn an
avai | abl e ABIREYh RLorhBatd® i fd as a
destinati oln I_oclzal}t il%on 0poo'f1 foratstﬁﬁgagg%%gﬁ%%eﬁ%rmgﬁ%ﬁpg?apgggdt’vg%ao cl ai m 8,
wher ei n t hepeonfidil addressaasgedestuativariocation anol fonthieciata. on of nounting data to a
pi cker | ocation on the small conputer system interface bus and said neans
for transform ng conprises neans for transformng said indicationto a

comand t ol 2rakstompetetgfsteni Bf Aain® gl WhdreinaReme@uEhahE&BoatinaNiak habl e
menory pool  be innfirgg al a specified address in the tape server. 13. The

comput er SPLICAINTLE mPuptmeglataiqnicker faratioen thesmifga s SHdem i s an

i ndi cat i oNn@tfabObY dndGafithdars FoPtrRisfdHRfing QnAirisLOmBind BE(r3ABbdmif SR4T e
system interface bus and said nmeans for transform ng conprises neans for

transf or milAgicataro 4 Gegraznd termqunt thecdsimiardogisaliapmyolume frean an availableogi cal
tape vol ungehg o"&‘»i‘b%ﬂﬁii}%g{ %sg;e@ﬁféﬁra}idx%g’soﬂn tH@&bg Pér.@gr. at a specified address

in the tape server. nput er system o aim§8, wherein the nmedi um
changer command is an

13. The computer system of claim 8, wherein the medium changer command is an
indication of mounting data to a picker location on the small computer system
interface bus and said means for transforming comprises means for transforming said
indication to a command to mount the data in a logical tape volume from an available

memory pool beginning at a specified address in the tape server.

14. The computer system of claim 8, wherein the medium changer command is an
indication of an inquiry to read a volume tag at a specified location in memory on the
small computer system interface bus and said means for transforming comprises
means for transforming said indication to a command to read a logical volume name

from an associated memory location in the tape sewer.

15. A computer program product stored in signal bearing media for emulating a small

computer system interface type memory device in a personal computer with virtual
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i ndication of an inquiry to read a vol tag at a specified |ocation in
menory on the small conputer systemi :Wgrface bus and sai d neans f20$1AIPR 2006
transform ng conprises neans for transformng said indication to a command
to read a | ogical volunme name from an associated nenory |location in the

t ape sewer datastorageamrbmfrem qaramgmmaﬁqbdatddlibtar;bﬁaweismsi gnizl cresrl iofig nedi a

for enul at | snal | erface type nemgry device in a
per sonal hﬁ’%ﬁ&%‘?“%ef REG A farmaérf%%mﬁ%anm#%%? 2 6 APR 2006
dat a st or agsmpedng nfléa(ﬂmf@rpraﬂti rgaﬁaﬁurﬁ@h@ager bsramn@ over b afall e6mypaler under
control of a |ibrary manager of a mainframe conputer, said conputer

progr am pr SERER Interéaes bug PFF@” eenHigersogal C}ﬂ’ﬂB’W‘Hlaﬁ@ theclaP RN ANFEFN 68fmands
over a SmajdedfAingEr co%%ﬁérﬁfg‘cbﬂxbﬁéé %Fﬁxd%ﬁ%rgﬁf% Fbsm% ﬁ%&ﬁeﬁomut er

and the tape server wherein said lum C ger ommn rise an
i ndi cat i onn@mb‘trhébmgmﬂ@ﬁgcsmf thperoill fedputensylsiem mferfalcahks tnaqaas

cartndges { steminte
transform F?g thﬂ‘&qﬁ@% the gﬁ%e? renos: nla H?g pﬁrslpg%s)l cgfnp('flgeﬁﬁ%t er to
commands cosmabndy cmnmahblet\bneh thebibadry rrmaggeds cteatehdadéicanunasn b cal  nunber

of 1 ogi ca s froman ayailable nmenory pool in the tape server; and
means for °§PCGLY?TE s fram %“r%f'ﬁélf?lﬂFm?H‘OﬂYW‘él ip ShefaRgEeryigang IBF%SfO'bommnds to

the [ibrar ¥roviBR2a®e trandBrméd H@&Mﬁﬁ{ds%ﬂyhlﬁa‘rf‘%rﬁnﬁﬂ@éi.lotﬁ@m%}er system
interface type nmenory device in a personal conmputer with data 'storage

medi a fronitdhRagetit omated data |library of a tape server under control of a
| i brary manager of the autonmated data library, conprising the steps of:

provi di ng medi um changer conmands over a snall conputer system interface
bus bet weeht.thmeffexddonahulatng e small amaipuﬂaesysaqneirscﬂfacertypmeembuy deaiod imedi um

changer copmands co rise |cat| on an i to read el enent
status of APSYA ™ ‘Ftefiwﬁg%{af TR mgﬁhi’) °|nhalf ?ﬂgg@ ﬁlda@c}%‘ﬁft" é g%&‘at em
interface $ueer unﬂexamfrer@ﬂmm)mfyemm@bu@ﬂtﬁhaungﬁfate@mmmﬂ&ﬁ ESipiidigg per sonal

conputer t nds npatjible with the |ibrary mapager to read a | ogi cal
tape vol u e 51ePs g, BEPRK mdgfmnaam&e&%ﬂm@?&@ FebAsHAl smpPriEhF¥staRenory pool

in the tapgaicyslis béiden ﬁ%%%fs@hél%o%ﬁt& wﬁlfeqa VB HdFBirs Bad gfliune mrands

to the library manager. . "The nethod of claim 16, wherein the medi um
changer cothaager qoglrmndsﬁdmpasq ghindisatien @ﬁ:amgq@lm@rma@relcmﬁntrat@tg@of fn a slot

of the small, u&gg?ﬂh?ém&g @io't tﬁé%ﬁﬁﬁ‘ {)’ Buteia%}gte?rﬂ ferPhcER %’,f transform ng
conprises transformng ion to-a command 1o ser a | ogi cal tape
vol ume fr omaraforenzg lhahnlmhumrmhar}gepomhmiamdstﬂrmntmrmmVWmﬁmer tohe placed
enory. car t o1 ! d%lds compatible with the library manager to read a logical tape volume of

substantially identical size from an available memory pool in the tape server; and

providing the transformed medium changer commands to the library manager.

17. The method of claim 16, wherein the medium changer command is an indication
of placing a memory cartridge in a slot of the small computer system interface bus
and said step of transforming comprises transforming said indication to a command to
set a logical tape volume from an available memory pool in the tape server for the

placed memory cartridge.

18. The method of claim 16, wherein the medium changer command is an indication
of removing a memory cartridge in a slot of the small computer system interface bus
and said step of transforming comprises transforming said indication to a command to

set a logical tape volume from an export memory pool in the tape server for the
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18. The nethod of claim 16, wherein thel medi um changer command is apg APR 2006
indication of renoving a nmenory cartriége in a slot of the small corrputezr
systeminterface bus and said step of transform ng conprises transform ng
said indication to a conmand to set a |ogical tape volune froman export
menory pookemaovetlmem@peagedger for the [ R\ LBT] 47062. doc: RM M 18 renoved
menory cartridge. 2 6 APR 2006 19. The nethod of claim 16, wherein the

medi um changer command is an indication of noving data from a picker

| ocation om9tTiR membd o EIBN 16 wikr&ih @R inBdiah! AaReBUSnAhd i$ & hdfk@Bn Of
transform ng conprises transformng said indi ca%l on to a command to assign
an avai | abPEMREWSdatafayn ajpicken bocabigneon el gomputsy epitém dnferfartas snds a
desti nati ogy; | : . - f im.16, wherein
t he nedi um&éﬂgﬁggygg%smag ?éméﬁ?elsg I gfgpﬁlglﬁ 51@13 n%{i}nqﬂﬁ% C&%@Aq@oma pi cker

| ocati on os#sstgneansavalléble orepuire poslyis tlemapateevdrac e spacsfiaindidresabga st ep of
transform Hccgti%otrironnrli 588 trapfpf ?%%rgg said indication to a conmand to nount
the data in"a Toql o&t Otn:ﬁ?é) Ol M¥rom an avail abl e menory pool begi nning
at a specified address in the tape server. 21. The nethod of claim 16,
wherein thg di un]lc(ﬂgpcge,r command is an_indication of nounting data to a
pi cker | ocalilds mghe fl 0, vhepein die medivshanges comaang isamindication d st ep
of transf opfthBghtGR A t%%i&ﬁé‘@@gaﬂﬁﬁbﬂ%e%?ﬁﬂl d&ﬁi&&ts?ﬁ%tiﬁte?fag@mq to
mount the data in a |ogical tape volume from an avaflable nenory pool

begi nni ng said gtep epwansioraingcemprisss itnanstheming paidsedieation2d a comenamdttbod of

cl aim 16, i I nger command i s.an indication of an

i nquiry towg{gghgd%}gm%o l%g} ag,? %8%%%%?%33& vintl)a(i)é? PSHOPPOU PEBYPEE & Ae sl |
conput er ssietidied iaddress inake tips samer. sai d step of transform ng conprises
transformng said indication to a command to read a | ogical vol unme nane
froman associated nenory location in the tape server. 23. A conputer

syst em havinghe nibdd GRISANEY, WiHRPRY HR mSRIMUALLRL LHBNAUE s s BARkion CONPUL er
systeminterface bus with storage nedia of an automated data |ibrary under

control of ofmuingdatataqpieker dgcatipron thesmal le@mpatas systemantgrfacedhug aodnput er

system enykfidnor ea@min%cwmws%g téﬂﬁ%ﬁg}&%gﬁiﬁ ﬁﬁcﬁgagisopef%ﬁ R iglevice

forte host personal conputer, and sal uter conpri si ng:
means for Ppwitithy daja fredloginal tipa Nglmecfbomman dsaitabéy memersapdol begipuihgat syst em

interface %‘55#385%3& imﬁe tggé?&%arl conputer and the tape server wherein
C comra ri

sai d nediu anger n conpri se an

22. The method of claim 16, wherein the medium changer command is an indication
of an inquiry to read a volume tag at a specified location in memory on the small
computer system interface bus and said step of transforming comprises transforming
said indication to a command to read a logical volume name from an associated

memory location in the tape server.

23. A computer system having a host personal computer communicating over a small
computer system interface bus with storage media of an automated data library under
control of a library manager of the automated data library, said computer system
emulating a small computer system interface type memory device forte host personal
computer, and said computer system further comprising: means for providing medium
changer commands over a small computer system interface bus between the personal
computer and the tape server wherein said medium changer commands comprise an

indication of an inquiry to read element status of a volume of memory in a slot of the
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indication of an inquiry to read el errerllg status of a volume of menmog\§ ApR s
slot of the [R .LBT]47062. doc: RWM 19 6 APR 2006 smal |l conputer system
interface bus; nmeans for transform ng the nedi um changer commands fromthe
personal conmputer to commands conpatible with the library manager to read
a | ogi cal smgbcumpunisystemsintasfagebhisimaans fiettansfarminigzke medimmechaagai | abl e

menory pooj . | X ans _for. providing.the transfornmed
medi um chgondé@? ﬁ%gﬁnééﬁ%sﬁe?%&ﬁt%ceoﬁlg?grg >9orrrrlan}%£8%$c?m%f_?)'lerﬁgﬁ #&r system of
clai m 23, mipager to tehe aiegical mapehahgee ofwibsramihliysidanical digh fehi@anvafiabi aci ng a
menory cartrid%ﬁ(iéoﬂ.a slot of the small n‘gut,er system interface bus and

sai d neans™fBP & B}Erf?ﬁfgsemdég%anﬁé‘gorg Y‘SW&W%H%‘?S(Q‘?WEHQU%WH

i ndi cat i oncha@gér coRMBIUE té theSPrard rﬂlé?ﬁ%@r@' tape volunme from an avail abl e
menory pool I n the tape server for the placed nenory cartridge. 25. The

conput er system of claim23, wherein the nedi um changer conmand i s an

i ndi cati ony ok I . t.ridae sl o the snal.l conputer
system i n%ng §§§H‘E’B§93ﬁ%§§§? (Fi%lnrgg%’S‘Lq;lég?lﬁttir‘%ﬁ%?@bnéhﬁgg%roc%w ¢ fans for
t r ansf or m mdicgtiodof placg atammory cadridgerinarnibtiof tieaimall dopgiutalsyitape vol ume

froman expor nor opl in _.the tape server for the renoved nenory
cartri dge.i%%éfacgﬁgs Tpans,fag té?ﬂshf PERFINRILES Hlren oﬁtf?ﬁgowagé?fﬁchanger
command i sinditatiomdl L&r@indio sIDY i03Eallaba vbRa® PorRiak K §hildbRCAEMBR Q1 t he
smal | conputer system interface bus and said neans for transform ng

conpri ses HeBHEPF 85TVer o dregilaned gnasagry cantidgecat i on to a conmand to assign an
avai l abl e nenory pool in the tape server at a specified address as a
destination |location pool for the data. 27. The conputer system of claim
23, wher ei % {lhe comapighsystem gEelaion Admwitbreis thmmedinoi dabgoronimamiunsi ng dat a

i ck >3t | - | ' f b d said
means 1 or ToSALTL A0k iop SR B RTRY LY o Y el bt cat on o

a command interfaneibis dridesaiahearis fortrdm @rmialg daRRiscOen®s of ammsTdmavakdiabl e
menory poal inning at a speci{oi ed address in the tape server. 28. The

be
conput er SPIEETIL A gommnshio sfilogical aRe voksme fFAR Ak AR WEMARNRPAL & an

i ndi cat i onhetap@RERES 104 titkAlemol/8d MeRlofKEdrtrldgeat i on on the smal | conputer
system interg)ace bus and said nmeans for transform ng conprises nmeans for

transformng said indication to a command to nount the data in a | ogical

‘tape vol ung, frheedapuy&stéabbecihinfl, WiRHdid 6053405 ch%r 2BmmAd R, 2006

indication of moving data from a picker location on the small computer system
interface bus and said means for transforming comprises means for transforming said
indication to a command to assign an available memory pool in the tape server at a

specified address as a destination location pool for the data.

27. The computer system of claim 23, wherein the medium changer command is an
indication of mounting data to a picker location on the small computer system
interface bus and said means for transforming comprises means for transforming said
indication to a command to mount the data in a logical tape volume from an available

memory pool beginning at a specified address in the tape server.

28. The computer system of claim 23, wherein the medium changer command is an
indication of mounting data to a picker location on the small computer system
interface bus and said means for transforming comprises means for transforming said

indication to a command to mount the data in a logical tape volume from an available
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menory pool beginning at a specified agdress in the tape server. 286 APR:2005
conputer system of claim 23, wherein the nedi um changer command is an
indication of an inquiry to read a volune tag at a specified location in
menmory on the small conputer systeminterface bus and said nmeans for

t r ansf or m M§MEBHRRAl beginning aha spesifiadraddesse imtha tppsaeyei.ndi cati on to a command
to read a logical volunme nanme from an associ ated nenory |location in the
tape server. 30. A conputer program product stored in signal bearing nedia
for emul at2hgha comphier systempuf elains 93 tveliBréintiey madiant dHaRgdFRIRINardayhse in a

per sonal conputer t.h virtual d#la storage nedia froman automated data
library of MGCARYEOIAnIpayIry ioferd & ¥plums) tagpt aspepifisd dpcptiom Hugemons omthaai nf r ame

conput er, SmilHcoHMTeHSEteRiAGFABE PO Ghid HOMR FbiSthAgH: e providing
medi um changer commnsgs_over_ a sm;ll colrrput er systeoml erniﬁa?l{csg bus bet ween

the per sorf8FanedppiansforayRe sabindigation tr v esmiard i nead alagicakmdivar whenger
conmands. cRgmIahaSsoBRdd BN, bGulofaf uf) FPAL @1 at us and the vol ume of

£
menory in a slot of the smal’l conp steminterface bus; nmeans for
transform ng the nedi um changer conmands of the personal conputer to

d tible with the library nanager to read.a | ogical tape volune
819 msrﬁgsts ant1 a %’)}Ap‘ft%feo\r%\%grégllprgﬁhﬁcéStPFeé%ﬁﬂgné aF‘BBI“@%P?e@%F?m%&SE aispatlhe t ape

server; andmpetsyiton in@ffad §hemehioe &é@ébsﬁl%;ﬂ%nﬂféoﬁg)&&mﬁwﬁtugpd library
commands tc&ta} sqgralgcla Pnregirayfrorrrlr?lg ggt%griate[d da\taLllit:I’Br-allgyAfof('216t§;5e:d s()e(;{/erl\l/IMder control of a

library manager of a mainframe computer, said computer program product

comprising: means for providing medium changer commands over a small computer

system interface bus between the personal computer and the tape server wherein said

medium changer commands comprise an inquiry to read element status and the

volume of memory in a slot of the small computer system interface bus; means for

transforming the medium changer commands of the personal computer to commands

compatible with the library manager to read a logical tape volume of substantially

identical size from an available memory pool in the tape server; and means for

providing the transformed drive commands and library commands to the library

manager.

[RALIBT]47062.doc:RMM



