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.2 EP 0 167 879 Bl SUWMARY OF THE | NVENTI ON Accordingly, it is an object
of this invention to provide a disk systemthat adapts to differing disk
drives. It is a further object  of gply serigvgagiti on to provide a di sk system
t hat adapts dynamcally. 5 Yet another object of this inventionis to
provi de a di sk system whose adaptive functions are transparent to the
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di sk drives and of the nedia which they will accept is illustrated in
Figure 2. The DSD drive WII| accept only 3. EP 0 167 879 Bl DSD
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includes 8 1/O slots 68 for whatever cards are selected by the user for
addi tional conputer capabilities. Each of the 8 I/O slots 68 has termnals
to each line of the 1/0O channel 38gmg 1¢ekts B$ t he cl ocking signal fromthe
clock 66. One of the cards that can be fitted into one of the I/O slots 68
is called a dual card. A dual card is a 55 disk controller .and can control
up to four dihekioppyTuighettsf fundtien efi thek duak gavd fire foff itheerlosd parh geaipalible kvith thevexistingni8Mup
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and t he ofjprReydiskfrivesptanosty Trerigitgputpyt recistardk i defined aecardipp tafaPledle| ect ed

conbi nation as transparent as possible to the user. .4 EP 0 167 879 Bl
The fl oppy diskette function of the ThElEchard is, for the nost part,
conpatible with the existing |IBM Personal Conmputer diskette attachment, as
is detailed in the previously nentioned Personal Conputer Techni cal

Ref erenge Manual . ThBI&xBepti oAs ar PRAVEf SELEGRE., PhORAVEKAtte controller
wi Il control only twafl gppy disk dkEgEﬁ veb nost. The digital output
register 84 is deflneé according to _Table 1. 5 TABLE 1 BIT O =
DRI VE SELECT, O DRI VEIR 20 B T-1 FLOPPY EUNCTF@EIER@EETsl T2 =

FLOPPY FUNCTI ON RESEBIBI3 3 = ENEBLE ENOBbk ENCERXUPNEERRUPTS 15
AND DVA BIT 4 DRIVENé‘BEgCR ENABLE BI T 5

DRI VE B MOTOR ENABLE 20 IT 6 = RESERVED
BIT 7 = RESERVED ThHe f|DRPYEdASMOTORCENABL®I || support 4 data

rates: 125, 250, 300gapd5500 KLl obipgy ggr35ﬁ69§§.EﬁF§Lé25 25 kil obits per

second rate is |rrelevant to this invention and w not be further

di scussed. Al the rBfEi fing dita rBEBER¥ERformto the MFM format. The

fl oppy control regisger 7vs added atrksgreggress [err] or, if the secondary

space is used, at 377H. The floppy control register 86 is a 4 bit

wite-only register and is defined according to Table 2. 30 TABLE 2 BIT 1,0

= FLOPPY The dpgey Fisk funeipa wit/srepog st doin 1389 1be|§§0 3@&8@@@0 Kilppits Pen sepgepl- The 125

Kbps 1 8 1 Hipbifg sgqoqd rate is irrelevant to-this inveptiqeRRgEll gt be further discussed. All fhe e mag\mg
RESH wBPrEn PHER MM dorato Bisy flopRysgenigh fagisen isaddsdoat 4P aggtePRSEry o

CURRENT oﬁ°‘1°P‘i‘?@’ Z%’l '§2:eﬁé“ POl CEITORPH FRISeFe S0 &f it Wlig-ofiy ’eg\ﬁﬁbﬂ‘dﬁ)‘?ﬁf'"

Kilobits BEPUER sel ected, then REDUCED WRI TE CURRENT is active. In

45 addifion, there is an 8 bit read-only digital input register 82 for

dlagnostlc pur poses. The digital & reglster bits 0-6 are valid 50

m croseconds after the drive/head is witten. Bit 7 is always

valid. The digital input register is deflned according to Table 3. so 55

EP 0 1iZD§rgEBlsEfE%ﬁ&3ﬁFgT- 9  rroppy prskettE)oathlkkfs 0 BIT 1
00-500 Kbps, 01-300 Kbps

10-250 Kbps,11-125 Kbps

RESERVED

RESERVED

BIT 2
40 BIT 3

Note that the floppy disk interface signal REDUCED WRITE CURRENT on line 87 is the logical inverse

of Bit O, that is, when 300 Kilobits per second is selected, then REDUCED WRITE CURRENT is active. In

45 addition, there is an 8 bit read-only digital input register 82 for diagnostic purposes. The digital input

register bits 0-6 are valid 50 microseconds after the driveshead register is written. Bit 7 is always valid. The
digital input register is defined according to Table 3.
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BIT 2 = HEAD SELECT O BIT 3 = HEAD SELECT 1
BIT 4 = HEAD SELECT 2 BIT 5 = HEAD SELECT

3/ REDUCED WRI TE CURRENT 15 EPo167879B1BI T 6 = VRl TE :
GATE BIT 7 = DIl SK CHANGE The fixed disk regi ster i s added at
|/ O address 3F6H or, if the secondary space is used, at 376H The 20 fi xed
di sk register |sa4b|t write- onIyregl d is defined by Table4
TABLE 4 25 BIT O = RVED BIT 1

ENABLE FI XED DI SK | NTERRUPTS BIT 2 = + RESET FI XED DI SK FUNCT | ON
30 BIT 3 - HERHEEREMRMTED CURRENT/ + HEAD SELECT

3 (PIN 2) The attachné%t supports up to 80 tr éi nd up to 15 sectors per
track with each sectorBEbnbrising 512PH Y%ssgﬁﬁ foppy di sk function

provi des 125 nanosecongh ¥rgte pre- conpemﬁasEpncTom all data rates. The
floppy disk function is based on a dlgégétg £0p %rfller such as the 765A
avai | abl e from NEC or BRE 8272A Fvail FoTthe I ntel Corporation. The
765A is'described in dgtail in the pr BEADUSELEGTt @d NEC cat al ogue. The
architecture of the circuitry surroun enfio yekpcontrol ler is
illustrated in Figure B1T M%ICh 40 shoggﬂghéﬂlﬁ?gr?ggggbetmeen the I/0
channel 38 and one of the floppy di skWBEFEeSURBENRet her it be a DSD drive
or HC drive. The same Pg;egfaee suppogkgTEWeadei ves. This architecture is
the sang’ as that descrfbéd in the preV|ousI cited | BM Personal Conputer
Techni cal Reference MaRdZl 7but a=few PAP ﬁﬁNGﬁacts shoul d be pointed out.
A floppy disk controller 72 such as the 765A provides the intelligence for

the interfacey, Raliaudk! kil "Eaddbd kt 1 dddRss’ Srel, Sr, lit@Reselshary Ishuee @aREd, @t $784. THe

through 2 gahisk figRlers Al bitdriling Reghyen ekt 19 Béfieesby lesead data. This
synchroni zation function is particularly inportant for the present

invention because data may be read@lpighiyee different data rates, 250, 300
or 500 kil obits per second. A STEP-tmput—76 to the disk drive 70 steps the
read/ wite head across the diskette. However, the read/wite head of the

di sk drizwe 70 ca Eexceed t he pxdsEf the active area 16 of the

di skette. If signal's on the STEP in r di sk drive 70
that woul d drive BI® lhead Beyond tﬁt@“‘%ﬁ%@ ﬁf% fﬁﬂ%eﬁﬁéﬁnal s are 50
ignored and the rgad/avite head + RESES PIXEMEDESK rBWECTIONK. There is an
out put TRACK078fromthe disk dr that the read/wite
head is %ositi ondttht3 t he Hone tra%%& ‘Ixiﬁir%t P‘gbgﬁtgg{jl tional output |ine
fromthe disk drive 70 when the HiERARIISEREYD 3s(BANHE) drive rather than a
DSD drive. A DI SK CHANGE output 80 froman HC disk drive 70 goes true,

i.e., low, at the output fromthe HC drive 70 when power is turned on and
whenever t he Theskaareentzuprorts enrtov@dracisoarel Rédo 4 paptorsre! tragkevithieagh seplpgeprising

si gnal r@maiisytasr The flapryi diskBretion prRuidesH1 2P GRIOPREOREINIHR RrP 6?@3??&(/’@ f?ié‘&ﬁat‘?r@tes t he
diskette is prhediepry disk feristionds basedipp g elishegie spnolier suphas Mg 1684, N‘Fg“;{‘gﬁ
has been r @é@/\v@é‘ab‘? f'toﬁéh%ll‘“i‘f’\/§°"P9'a'Q)9ﬁeTf‘e| Bof e s ’E’E‘t 8 eta\‘H’é rpéeé’gﬂs(l,yec' f

di skette |§a'6'é$%§rm ned b a nedia sen th| the ﬂé}}’ﬁ Bourd &h
i irclifry. sur| the con ro e is illustrate igure "5,

s set béb %Po te (?.lngt‘,ggl II l?:ha‘ﬁg 3# go p@g #j;'; rn'rla@%@ hetior ﬁrﬂ\e '%‘%

conditi on v Vﬁe r%e |n { orts t dl‘l gec B HeSEMO Bs thktQiesthibdd
line 76. Tﬁj ViousHy . T Z'ﬁal' éon%tgp?géhﬁi 1 (FRteRURcd Mikbel 9k adewdiirBpcktatt facts
| nput 1 egi S ld ol dlém&ﬁtfr&@xg?é Sh Q) thd)PesRY SrofdBs SR InbEdhce @ ey
dat a, not hibraEd. [yatao%rft 'tH%erﬂék &ri@e bR isS rebd) VW@Nihb @Bntrofidh &2 AhrSuUdh St dAfaesbpiriiot TEwhich
digital #n ﬁchroﬁﬂéétw@l:eag ata. ArnisEildileRizatb iFctioAIRRENDuId MepoRaht fo thalplSent invention

connect ed td@cé’&@e bPby 6 reﬁ'd"at"t@eéj!:luﬁé?erd Gty Eateé 02501300 RO 500t Miloblis pet SEIBEY. o STIEP input
drive. The b 4R HdIdrienfo &8s the {odivrilé Bdad iabrodsotme tiskeha Mofvaver, the réddiwrliediead of the
Accor di ngl yeisktdies Y0 éshot @kbies@ b baindabk thiCaatiesdrexitel of ghei diskettedif Sgaiswon dhe ITEE indG
drive 70 i Srewkd foten@d R tha diSEDrivdi 79khat wowd dize the hegi myedithardctvediear Bukpse Benaiseen
tracks. Phagmiegraad tecediivete REDUSHEDNS/RITBEXGURRENKT Thérnig ag putpus TRBARKIUTS famolie disk
fl oppy contdrioé 70 gfiirsiicates Bt tisvbadivricireathis pasiioneceal therfope edsitP+ he 1/ O channel
38 in order t Gheselsewtadditiqial atprtling fborthediel| dive dHwhen thepdisk dige 70 is apdiCixerage .
di skette coharoPSRdriveus DISKBHANGFPuRHT 8kfrom an HE disk dive 78 0ess rug: dtea '°t"atf e output
250, 300 gndreB0be K(sisvo B0 wiep ERMALIRFUTRINARC anPIeYA otk "?d'QtSdW%t’ o dﬁ‘"te S70-
sel ect abl e BetR@eR t‘N‘é%é‘g’Paéfeé‘s‘“"BHE%H‘“be S%E'flfﬂ'ﬁ;@qﬂgam digions have been met skette is

present in the disk drive 70 and a pulse on th ine gen received by the drive 70 when it is
selected. The presence of the diskette is determined by a media sensor within the disk drive 70. A latch is
set by the removal of the disk media and will only be reset by an AND condition of media presence and a

6



data rate signal available on a CLOCK SELECTION |ine 90 fromthe floppy
control register 86. The selectable clock rate drives the floppy disk
controller 72, the data separator gplgagtgidwy rest of the disk controller of
Fig. 5. Thus the 1/0 channel 38 nust reload the floppy control register 86
when the HC drive 70 15 changes between DSD and HC di sk nmedia or a DSD
drive i s pwdeanttiedstepBin©%5.iThe DISK GHAQGE Liped/is sonedteirto trlhipput ofgpdipiet inmy sigister 82The
sof t war e nedensabs integogated b itheesysiem sofiya. Athat dagg natigirectly partinetti to this isventivol areled
in Bl OS. #&sC®prehin Heaiaid inppt rRMier$8 16 bytes of status information for the
di sk cont r olA REDUCKRITRIFE GURRENT; line 8 iscise copnpsied o @p P"yu*d’f akH G pipldriye 70rbyd neffto

t hese Byt @$SArdisksive. dhe whe cyret & #elR didlsis dagr Bar fos emtle dplohpcerdingly the writs
associ at eBHR % 3@ HEH" sk driyerj radiiged hes fhp HE GF%@%V? vifingongy PRR-disk i peder tg prpyent o f
each of 2@3%‘%0“5 Ppleees tracks TheySiah & dp HRDUCED | WRITE CUBRRN [ne 82 i§ grigutgromrae
first thr %FCt"E GoaBte 8 WRISRAT ba Ritiles 5?%1"@ "%ﬁ?’g?e'éﬁ%‘ ‘iS‘i'e'f"rFéL‘? acfoiz e oy o

i sk ari ve. 53@37%%%%9'3‘% ”t”ei%l‘a s gﬁg g iite Gregrloded eﬁﬁ’gj E\?}%@ﬁﬁ%s
CK”_an reui Prov(lﬂﬁfw is sele i oetwee es ra

nor et Oa tj@ X Sk O D{h:tdé‘ig et

&I %eeé} §s Fh@ ﬂH;E

HC d' sk dédnwﬁler I3l € Thud érFa Fsaarﬂus%%ﬁé @ tr§1tr§gr|s?er 9 wr?dﬂ t @brﬁ:g 70
nedi a i) @fandde bk Shivodh 54 D'a\GSHc%?sﬁ 8ia 3r a BSD drive fsle@8ENt establ i shed states and
correspond tpfod i eheldEipeMiol BNBE csthiter SysRAY riGsofwardihedsssf tobrdciVieh emBbdiméht Of
t he st at eqRe Mirdh@orl i€ PEBERNG BI08NBIOB@Rairkd1R idTRAN A8 36 8§18 G stalul RickPMNBH foB B idlsk
has al r eaghptrbiBeinsdRs tad R it hswithBiobpybdisid MivEsA T RS oMk hetes B thliled tifel 24MD mAchiries
requi r ed. addaiab bte Shaeinif i @ssbGatscRgthi ca@of krarwdpsdbitie AbpaY aisk drivedd thediomfaest eachlBD
di sk i %0 usedyte$ othe MEctiheSHatel Isi iNstratddi iR &lglig, 6. Thd Srsitthaé dits70-2 egpressne atmediacstettat a
transf er 0dy eixwhihede shies alpadefinedcstate 10 in ed ufestablisivd StatrfonaclSOFdsk meadstiaa 8D disk
val ue of @0@erBypmnesabithed & nkantdhat tharsfeds tentative and haB 00 vigbippen peitivedy determihed (his 01
r epr esent get@00atich il begdegtiiberblatef. SBO T wpressisn INBBOlisRdsistatenpick RE0/disk reedialin an

r epr esent HC disicdrivpp¥ate Frapraseniy @ unpstabtithed stethoban Mifpdipionksliagt anuide gk drive States 3-
previ oésl X'ea@w peiRbiiShad paipRAnd SorasPeRe it prinpstallined glaler havinoweraliy o lawed /B4 of o
det er m ne ? ﬁ@ted“a§W“Qj’FPf9?§"ﬁéﬂ'P'aef thehmedia sigte plgbss lowen 3 b"Béass%fﬁ%{’rVé’P%] taa'égidr PlSed
in the fif Eﬁ‘ef B SR S o 'q saifen i Pepiney e Bt

g? p as t '
wﬁdg@ptgﬁ*e'g it ﬁ”elg %"Sre;{r m‘*b&h‘i éffggjé éég}?b sh' > fiethoc

power - up g et t#ﬁ@fé@fﬁé’ g @ e Sricthe gbg nee e g

ve type r reni disk drive etho ill Cl the
di sk dri vEehs, hRingib 8ddugid of IR iflbaw éeta;r;ﬁﬂé aotﬁth@td%k rivo type d 80 Ueinbid. s
set to i NgCAliod Raor bNEndaREHA part 3 Ghel SrefdRt infRlicAD rhe G diadrBlR (16adhis Ghethod i
wheneves fiu@ated HRS. 7en RRritifRzasH follohRg Blab¥nel fowbri @K &iné BdcurdenBaibrtal ot kebt, Bb SK
drive, bi taé rabnidelter sabmbick a6 Y iRgalitdal T Rtaull ModE seid 10 9 &t biShiesis fsex 16 @aichtd
t he medi athsitted Bedagatd @adt &&ibedabd. Theehiterd Widnevesthe didiatil pdrtidnive tha B s Sivédee for S
state 3, d4paticular disK drivlievitedlitiee sdtaitneching fe Stattrive shrelsh, tedtdtictn sdelif thh enedia Staet Hae
access pr bezeessbligedothaiisn ghétioer tHeengpiacgaa tsisiatese 4 onB.Ji the sibdid etate i estahishert theal
state & e disketts acopspenioqeprs agfasdingt o dheoyresprily isemesimriata féte rmegiactaipis etalech then
after whi tp dBkeU8 gPerRiN ANtnHess tocegmpletian. after ish refnguishey Rt foatfe a*Pl?"cﬂ‘f'on
however, PR#aRLHMevesdrgiiempda statgisstale ¢ pr % thetHRK PHIANGEBREENerrogaied 1 determine
interr oga'tf B dp gotiveqQnhe aRHIF alriyes for phiphystales 4 gnd 5 ap,p pe&rP’Wéeﬂf"'P\PéSK ?'ﬁﬁ“% "
st at es ﬁH'S'Sma‘i“%h r"B pn ¢ PQ?% adé%d'cﬁ B0 ga
medi a ﬁ%lsp?’ifB't'“eﬂé‘ qs g gﬁgg K libfige *ﬁ
the disk g ‘”tP% Eﬁ‘& %é?”a b&t‘%} s?%e’l ﬁes"'

and track isk. m la is curr n the

progr am P! be A ol
BICS att exspétso R CheRG gls taant}ﬁ@ bxﬁeoﬁ Brdlad] tr%ﬁ%é‘é eékon'&a
COMBNGS  bderinhn@ Gk préteddiCholie b fa la 1S currently | nserted,
one of theseps&eKS 'n‘tlalct@é{'%?b& h%%%a%%isﬁddgﬁﬁé thaf isPQath @S €lor bNESH ¥ €.
The medi aggiuRtRdiaStatses Slatel Pis sBEBOE AN HdtatiaheliigkEntolld? 11 @MpIAS Bk With the
reset, Dl @lfefetitiiasttd 8latéS foMtatvell oMok 4 Osth Bk HYESHSDArivd. Wﬂ\aﬁﬂaf brigtdebtBiNs read
program t et fpakat B Bng aihe Alack shdf3ctord@dur 58 SreeiinbSty &fdkr & 64tiNgI6st @fso
act i onss Hoapendarupor the tillebdingi drop@tly higtalizeda thodightit il ndt Rckessatyalsat a kyplealatisk a6 Filles nvitnl _
st at e, t hedta. iDisk irdttatizhion (s tydically déhe bl termanhiectatefsauiiat sver dévadisis atrecfeh bs tstiavith | S
set . Bl OSthisinhdthotlRest of the tdisk gritialization ghroséss doin provibié @ sectap idant¥ieatipt fort dach sestdomine h
t he cur r efisk. ieglilaRpys tisit eontr@eniZorequireethetdt ieqded yalifl dentar ideptification DSDsugceskiul agcess DSD
drive. What track and sector is read is not inportant as long as the track
and sector would be on either type of disk. The reading test also 55
depends upon the disk being properly initialized, though it is not
necessary that a typical disk be filled with data. Disk initialization is
typically done by the manufacturer so that even new di sks can often be used



sets bit 4 of the machine state to reflect this establishnment. For reasons
to be described below, a successful read will have occurred in state 0 only
if a DSD disk was read in a DSD drigpeg 16 6gpfter, the state for the disk
drive is established and operation proceeds for this drive access and for
subsequent accesses to this drive. After the invoked operation is
per f or med, opeeatitr. 6 ltherfleppyrdisg cbravolich doea pptl recogriizeGrvalit iogntitnation 110e odefationtiovahsidsred 4 he
di sk dri vefaihes. BipSretieoss eelemnbiyteant stifusdnforaationtfiom thd disknqobitetlerfaleingay openaticd ahdiv e
necessar i | storbeiéin RAM 48 Eegshdds.in this statve infd@nadip indudseentitfomen dinsucEaSEul dparitiondlioS,
t he readi nepnribangniprgetd AfdA/ €8 frcierwhetheube engratien s BC@ s PE the givald evas tskrgesstul @s
250 Kbps ofhdieatesthy the lac ofjalfailkre pignal- BIQT ehasaps ifle mesligchtasf to giateiCartiesipRlishedisteliand an -
HO di sk dr $alse Plvduptdthh anashire stale rie defigotaibis cesieblisamett. B geargssto Rendespriopé pelgy, a
t hese condpuepagpfy readnll Save éﬁis*tf%ramrs@&df? A (WBSY drkyes b@éﬁ‘ aﬁ§‘aé'6@s ’éffetﬂaﬂerltse
Upon the dEf®dY| t%d‘ﬁgdrB’P hlighed, a%‘{ %‘teéa“@‘ Pfe%ead ShERE iy Eﬂd for
state is t&KeSse é‘g rvaet}ﬁar*?@ k cnolr ur hc
HC drivé? fimors oo ﬁfﬁess g ig%%gf g ;tr?a‘pg 5 "s? §° %F?°§??é
state 4 an eBlu su ‘F\ gnt pe; eda a urad
Th E% bps ter han e S gpso statg I Gasmcegﬁ rea to Eb |s |a|
state. eI[|8 rNe u% v req | ta r te o é in eﬁhe Fthgs% c% Ait‘o
and t hen c g& qA, ‘ﬁ ent access
this drl @1& t at azgate 0 relip‘%ié/ %ﬁ ucé gsﬂ}I htﬁe q{eﬁlg s'igf'edlsateﬁt&vely
renoved, ||a§1t| d% s % &l Qﬁ@d il médidH B Crive ufrtﬁeaﬁad.dataqer£ A% Lb@bdr@l ind HRYIL
regi ster 82 esthichedslstad £t tithEorHelhichihe BB sok BGh@ERS anStablishedf stdtd) ThitGarBEX t
f1 0ppy OpemsidiseBeadiidis brhblotieih e estabrthod fifte BAdHorCANGRtTHSOB Mo dpBlicatidhipW@ram] he
sequence O&ubasdubMiatdssdeB tol thie dive stocdol QBIRY staper ati on in the presence of an
active [ SK GoWNek: ifshgaish médd Is oBoved) eheSBIGK ©ROBGH eigedl iob Biguralsay mad Into thé eigital
attenpt ed ihpackgister 82. BIGS Will tegd he tigigahinpiCregisek 8@t @ themestrilopdy ogérstion dnd witk detédne
readi ng at theintpé DIRKUCHAIRGE leigned isf adtivee Thd eemerse ob factivitye ol ithef rert figoyr eppeatiore @ et a
rates. Thepre®Bh@famkaise BIGK CHBNGE sigrabinipive the sequdnopidpderibddeabemedi a state set to
state 2, i ndifdes dtiegrian readinditatgt peetian HCrtliskmneie inlarnsiC dip drive, thef readinig atterend royid
success®ul have Falechpatayse of e @lifeingaaduisgs) Jeistyaigs- dihers BB anakes,0nd g atigmpipd regd with
machi ne st %ie @eria st sef {9 statp2. dngicalion jas S fiskimadia in 4 BE Slisk dive. fﬁ'fe’e%i’c'éé's%c?%‘i h
conti nues Y'"Brmeﬁﬁtsl"f“t‘? i %“‘%'l?f%’s@ SiaPP F‘Eﬁ bit ¢, BEgéd"aﬁ jnepieta dsssat toythe jog)

di sk medi a'1eLeRst P aoFS c?f r Ea‘%ceisoa" ‘Tdf“@e?t"fe&??s 37 689 & %Sidtsér
the first QE gé‘“ rgﬁwe f" tf:a iﬂfp T4 ef' s@aggi}g b t he. orﬁjgcated
state 2 I E? ca S8 a %rgei poss n o8 ave ,ﬂ? lnt IS case emeda s@a?ae deaults ttos e 0

al | owed poml el h o s .ts; B wirllisnBa %i@itf?)n
defaul ts' ¢ grstauaet eﬁaﬂptetng xt.o @o\t%n 9 nceaﬁ%glra g
error SO t Balib ol By aBEmBed & RIR) brs Sl tork gt Aot f684ohiObbieily Gl AR 1A #hin 1
attenpt sf hg wleh&s FonahnQs, Jnmi ku M%oﬁfégdaﬁﬁcl'}yaa bbb sk HAeE Fndrdiors; 104! k&torld pass
However, i fhrdugh fbSQqueAssSsiltigurd Nat albhid, dérsk mBBEi sBould bd Bidlilidd ©rexik theObopdatter a

f or mat thateasosammtumbemgﬁunmbd: Breldyit thehaiskohos%ndrfﬂomeentemgwnwmmodpt 35 1is

I nserted. Fonnse¥@bpdtemptal aHeadddpsistidnSto Rt disketedabit olky also RESEYselbis ko slenpea write
Ther ef or e, opetatien, pediangly paiss itvbratangdt Bt wse cavesicey afwrifel rgyueet. Roweserathisopesdnts
sone mneansdifiitxgtisk df thieewrity Gudedionhs toangiG disk ihen HEdpveainttis cage.rtimaattemtid rite rstaer 1, of
att enpt s t bdipatioy @ RSD tiedia i aldiCodyivie, wolldl equse dayhip etapring to the agnuestedi trach &hd witgphead

| nst ead of weld gameti nigach thebig dwiepibe distens from thehkomei ek ARk sequested\iigel il thel eogedie
possi bl e t BmeattAsAyesUl: th Wices sl Mauld bsrptteetpd fodg|oxerMiHten fn theyunsiggesstubite AttegTPt

Bl OS was cAifeaitingwese gartiof & formaal Gerarpand, i pyoratriting pould be secepsid 40 g fficul t | es
if the Wfite PR %‘{ ”Wé%d Y nap bfllée%ff"%"ﬁ s 'aﬁfh?qca"av e detP’H“’taPﬁ"s“&*& hape f glis

ine { t y th at the
cause’ doub L@p%'{ g%ﬁst% %gs el :q; S 8 s °§5ﬁ° ws‘a%ye%ts
a track th os lble %a o g%‘? rl:T: T ol ots‘ﬂ g el’\fac % SO tP[!'OVI l’VG hls
track i thﬁp et i of‘ﬁ’i% ell 1# e‘%@ﬁrﬂne&

ans o rlOUS I'l |en S (0]
Ib uvvt:uu without

at t enpt & h&d %m%cm S ibralilf hedpecairy e 4
writing were RafstenOdowdr-fpr S roel tHEREGNd Rglﬁod)ééﬁfns ik hlEétl‘algd Vr\ﬂﬁg fﬂuwtl@agram of Figure
successf ul g wHa the BIOENSHARS RBIHFENS BFYles BRMuREGIRIKY 46 thotor, Thén 116 tda@Hrite
al I ows t henghatishdiuaad o@Bel0b ahigh rhakPRat Qs othevs 135 pakfiod Baf a hish PRk EY dts@rablis

t he systseMmebr: airSicklrOmbé e Bighe iRl thb Rakimlim Guibe ROERKE RANBN ik fodE ey Tede Man
support oneeodaxitidm riukipe Dn @h HAidsk media.\FeSinstahcd)a Hihi thack @0Id ba fradiGuelbdr 4e..it id e
choi ce of décabsarin WisSsdel opeedtibn that 4 Hiek mMeddd ba Mmeer@i idke the tdisR @riveEysciife biflp o tdad
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