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CONE LEENT AL = LHEE R CLRCUEATION: OGNl
Document ;5 PERel
TLE Lo wu pgepa i EXD05 - Svystem Qverview
LS8 g g 23 k
BaEE e s s isth Aprcil 1385
i
EONFEENLES
v ritroduction = EXLES and I5-005
2. EXD0OS Crganlsatlion
iy IE-008 Grgafilsatbran
EXIQS/1S5-DOS 15 2 relacively complicabtad system and so
H = 4
LE! LE BHe anEeifiss oF ¥Nis doclment: Bo give a wery biisE
cverview of hew the warious parits of the svstem relate to
ezchh other, 1n order to help in understanding the rest of
the documentation. fioda «Lderidnds §f Efe wdsious parcts of
Ethe systam can be found in the following documents:
R ENEES T DISHIE Specifisiticd
Pim= EADeE = dqipae Banalel Sogclrlfation
FER-4 DISERIQ and UNITH Implementaticn tlotas
B e EADES = Erasimask Semime Biaais e
e el 5 LE=DOs = Ssmmbown EmEen bt dug
S Ceniray. BEE LRSS Togell fgarr. Bl Svars Eagkbad
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Page 2
L. DERODdeT ool +~ ENEeE afd. BEEUes
It 13 rmportant in understanding the system,  to

distinguirsh betwe=n E{D0S and IS-0O0S.

EX{DUS 1s & disk extenasion to the EXOS cperating system,
containeas Ln RAOM on the disk controller card, which is
automatically linked in when the Enterprise is switched on.
I. prov:ides an EXOS disk device and also various ext=nsion
ccmmands  which are availeble to all apelications progranms
througn the normal "scan system extesnsions" E{CS call (for
eXample "colon” commands Erom IS-BASIC).

IS-008 1s an EXOS apolications program which can be
loaded from disk either automatically when EX[D0OS starts up,

cr afterwards by an expliclt ccmmand from the user. OCnce
it 15 leoaded, IS-005 controls the machine in the much the
same way that IS-8ASIC normally does. It provides a

cecmmand line environment similar to MS-0D0S in which the
Uuser can type commands to IS-D0S or load transient programs
whlch run and then return to IS-D0S.

s EXTX05 Organisation

The gceatral parc of ENDOS5 1s the FILING SYSTEM HANLCILER.
This provides a1l the facilities necessary to access and
maastpilate fules on diskse The User's geoplissticons progroan
Gces act normally  talk to the filing system handler
cirsctly but rather goes through twoe cossinle routes, the
BiSo DENICED o the Elid: CLil:

The DIZE OEVICE is an TXOS dewvics crriren  Which EL0035
sitgmasaeally Lloks Gn “when It 5fards Mg. This can: Be uged
lLike Znv other EROS dewvice, Adllowidg foe dser to dpen .and
sif ol Danpels Lo di8kK Liles, 808 Te2d BF Wilte .dEEd Mo
e,

The EXDOS CLI 1s an EXDE systum exoienslon whilich
Intesoreats; ceortaln command sorines egloa® cornands Cirom
IS-BASIC) Lo provide functions such as renaming and
geletine 2 les mee sgae gt il pediteiees Lasinees

Wheao EXDOS needs Lo access a disk, 1t alwavs daoes sc
throwgh a UNIT HANDLER. There 15 a built in wunit handler

(callec UNITH) contained in the E{DDS RCH which provides an
intaerfaece to up to four disk drives cornnectsd to the disk

controlliers card. Additianal upilt hangdiess eap e linked in
to allew E{DOS to access any other disk hardware which may
be created. In additicn ko UNITH, the EXDOS ROM alsao

contalins another unit handler (called RAMUNIT) which can be
linked 1a by an EXDOS CLI command to orovide a RAM-disk
Fagllicyr

o TopwTdg s oy LS Toced Tamems Saf twers Bilonsased



1h-ADT -33 ELDas -

[%)

LA

Fatam Quarview Paga 3}

CNLTH Gess nat  agesss bhe wdlisk caonbrgl len  nacdea
dizdckly. Instead, L1t always goes theccugn DISXKIO woich
provides a very low level interface Lo the disk cantrollers.
This low level interface is also available directly tg the
user Lor accessing non-standard disks, and also for
Functicens Like disk Eormatiing.

The intsr-ralation of zll these various sactiacns of code
15 shown 1o the diagram below IS=005 15 lrncluced i EhLs
diagram s5  Shew  how GE Fits Lo -Alghougn i is Hag
cadntdinegs 54 EHE EXEDS ROH fsse fhe smadE =8P IsA). The

USER 1In this diagrem resfers to EXOS applicaticns programs
such as IS-BASIC, and also to kthe person using these
PrOgrams .

MSX-D0S Compatible —=—w—mmm—mme 5 S EEES
Translent Program {Resident)
IS~DOS CLI ---——~=—wm—- T T P
| !
[ ]
\ |/ NV
USER  ——=—-> EX[OQS CLI ~——=-——-- = EILIHG 5757 swummeen s
Sp@tm A =#ey HBaNbl, 2R
—————— o NEEs [RAlECE == i
|
s s e i
| |
r L
N/ Nt/ L/
: ML TH EAMUNIT CMLnenslon
E E Onit Eandlers
; ! |
| N, : ;
—————————————— > DISKIO | |
H
\'\!r’f """g!.r "‘-_\ .--'IIIIr
Disx Controller R AM Lard Qisk
Harcware Segments «£52 exannpie
EX205 System Organlsation
Rt Sonviiann UL L8985 Ipbed lomgerme Sigooseaer Do daod
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Ine gade of T8=405 s gn diss rather than being in  ROM
anc will be loaded avtomatically at power oa, or by  an
eXpllclt  EXDOS CLI  ecommand When loadad it sets up a
standard EXCS environment with cartin ceflned chaanels épen
(for erample video, kevboard and editor), and interprets
commands typed by Lthe user,

The way in which IS-DOS firs in with ll0S 1s shewn In
the diagram abgve, although only the mest important
connectlons are shown. The User's ecormands are inte%preted
by a sec-ion of IS-005 called the I5-00S CLI. This handles
commands 1a varicus diffearent ways, the Llmportant cones of
which zrea:

s Passing them to the EXDOS CLI feor LbEroretatign.
2. Interpiating Ehem lnternally, using th

SYST=ZM  HANDLER to carry out disk opera

maybee using EX0S as well)

2. £asslng them to the EXCS “"3can svstem axtznsions”
function <all fcr intergretation by cther Z0Ms.
4. Loacding the “.COM" file from d&isk and i il i 6t
bE 28 o "Lreisiare BEcaran:
S Reading subsegueat commands from the ".BATH File
wien  I5-D05 leads a transient progranm, is shalontioln RN B -
WLLZY & EP0M apd MEX-E0S gpomser ble @ac iESHEESY o wiilon ko
Ealfi. This 15 done kv the residen- pertign of I5-205 which
rema:ns 1o merory while fhe transient DfEgram L8 SURDdag
(e I5-D05 ¢CLL AR £e Qverwrlitien by  the transient
Dridcras) « Thsis wmesicent possion SSansialss oW Svnerzicn
CELISs LBY%0 calis te bhe FPIDnINg Swemewm HANDLER, and also
handles the ze-stac=ing tend el ecieMe HE e il e as  the
~-=-2385 CLI wnen the transient grecoram  finishes TH3:E
Latess EERERien faclades controliling bateh file algalat iR kiR
Tracslent pregrams loaded by IS=00S oan  maea il
LLgertant £2/M and MSX-CCS calls, and some L2/ ¥ BIGS cdiils.
This ensures that programs written for CB/M or MSX-DOS will
WOL X, under I5-C0S5 icwever 15-0D0S praograms can also make
£eAC5  funetlon calls and zaan thus make Fall use of all the
EfloBr i nsniba: ihamiae, tvesa calls can be mixed together
In any wav, !
Fiebomterad EUE OF POOTHENT slapaegaepaany
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s Spr e EXLDS - Systam Specification
CnE L DENT R = IHTERNAL CIRCULATION ONLY
Cocument PR
PIBle ..l EXDOZ - System Specification
Lssue: | ... .. 2
Cate . ....... 26th Apri1l 1985
Nobe:

T
ar

o
(T

Thls document describes the ROM resident PRt 6F EXEES
which provides disk extensions to the FYXPAS cperating

DISKIQ and UNITH Implementarion “Notzs

systam. It does not describe the CP/M  and MSK-DOS
emulatlion fagilitries s the 15-00s command
envirconment, these are covered by a separate document
(PER-16). Related documents are-:

PER=1 EXDOS - System Overview

PER-2 EXDOS - DiISKIO Specification

PER =4 £X D05 - Jnit Handler Specification

PER-4

PER~]

Ch

IS-D0% -~ System Specifircation

Copyright (C) 19835 Intellicant Softwar
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i it el aba o lototoit e )
Lz b cXCOS ROM Entry Polnts
i initialisartion
2. 1 The Initialisation File - "EXDOS.INIC
2.2 Re—initiavrsabion
s The EXBOS Filing SustisSm Handiers = i
4 Flzd Functilion Calls - General

Lt

FLES Marciasnles

File Control Blocks (=
Bl dhaibEmigit
patanamg Strings

LA
[ ] a
I U T B U T PN R
e
[

N Details of FISHA function calls

L2
M - &
i
h\"\

4, Filing System and Disk Allccaticn

4.1 Ecol Se=tor

4,2 Fila Allocabtion Table

I P EeEEyy BRNET sakrat

4.3.1 File Attribubass Bvte

4.4 Volume ID )

S .9 Dirtyw Disk Flag (Un-deletiaon)
3 Disg Buiferiges

S Crsotong ACdifigndl Sedser Biosshrs

S ACQLIiconal Fermarent Buffarg
G . Disk Device

o 1 Dizk I/0 Channesils
5 Faelols Ol Semmenee

Cocmmand Paramebers

"
o -
.f,.r"

A Detaris of E{DXS LI Commands

[ »
HH"'H._:

-]
-
Lo
T

3 R,

: S Bomenm Heoaed Do
5.1 Ugen frres eooaor
His 2 Disk Zrrors and Responses
8.3 Errsr Codns
e —-- [ T e r s 1 1 — =
BER~S /2 SEgyTLghL E) 28 Intelt! igenr Sof
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The mawn caode ofF EXDES ds Ehe FILING S¥STEYM HANOLER
CELSH)  whien podawvices ail bhe ‘BacdlibEles ‘nacessary Eor
coimanscating with Eiles en disk. User programs {(apart
Ergnm. I8 BOS § do ok coﬂmunLcate drpectbhy Witk EHiS: ‘DU ge
througn Gthe E{DOS CLI or tLhe DISK DEVICEZ which Ln turn

i 3 O - T

Sines ELlsd is the ceontroal pact of EXDOS “thrcugh whieh
11 communicatleon goes, thls will be described in detail
cefore c¢overing the nlgner level Functions such as
ExEOS ELI aga khe BISK BEVICE.

che

| 5 EnDOs (ROM ENTRY FEILNTS

The £XDCS ROM 15 formattzd as an EXGS extansion ROM with
two additicnal entry polnts to FiIsSgd and to DISKIO. The
DISKIO entrv point 1s provided for user's who wish te use
Lhe disx controller horaWere dirécrly witheut godng theodeh
ELlEs. Thed 50 potsy goont 4 ‘prdrioss Yo Sragle $8=0ng
£

e @Eil wabd, AN s mob Pirewces BoE isas inEerans There
L of course the normal E{CS EFSEEW e Igus ol effbry pDoOzat
whilch provides varlous facilities includineg initialisation
and thne o005 CLI. The format of the start: of the E{ZOS

R0M 1s as follows:

0Ch DB "EX0S_ROM"
J8h O 0

Oan g eSS s
0Ch JP DISHEIO

140 JB pEiEE

D::in: ERGE S «akd STENS Falvdne: s Gea Ll Srpe £he EEEOS
BOM and laciude Lt An &S Lisk of eXtansion HOMs.e The maln
scages 1n  EXDOS rnitialilsation whilich then fcllow ar=2 as
below:

s E{CS calls the EXEOS RCM with action code 7 to ask LG

- how much R& 1% recuilres, {005 wiil asxk  fLor

sufficient RAM 1n the system segment £for all 1ts
1nternal  variables and data areas, in:luﬂ1ng these
needed Dby UNITH, DISKIO and HAMUNIT,. Thl racludes

three default sector buffers (512 bvtes ch} 58, “the
amount of RAM reguired here will be abmuL D, S
DS e Conyoraire [E) 000 Baguliaaares Mmwm e e BaE e
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Zis 2l DS casls nne EXD0S ROM wltna action code 3 ro
LAl Tialkiss s L DCS uses Lhis to sec up its iatarnal
data structures and te inrtialise i1ts variables.
LHITH will Dbe linxad In as wunits L...4 and any

XEnslien unil nadalz2ds Jn oghar RONs Will be locatsd,
linked in and Lnitilialised (see PER-3J1I. AL thls stage
X L0S does not access anvy disks.

s Flnaily EMCE will call each ROM In tura with action
code L (cold start) to give it the option of SEdEEing
up. wWnen EXDOS gets this actica code 1t locks on each
of 1ts drives In tura far a text file called
HER S LT, I Lt 15 Zound then this is made Lthe
default drive and the commands in it executad. These
commands may  1nclude a "LOAD" ceommand to  lLoad  and
starc vp an applicatlons program {(such as IS—-DOS) from
dlsk, If this 1s not done then EXDOS ra2turpns without
taking control to give another ROM {for example IS-
DEsS G & Enanne,

ENTT AL IBATTION FoLE — "EX[OS. NI

Eive: file  "ERDOS. INIT us & teExE Sile moateinineg A
seguencse of svstem extension cemmands which will be
eveounes onge wWien EX0S @oen Jbe "palE shEeser RoN  EEdE.
The ccrmmands can te any arbitrary text strings, which will
Zacn LA SRED S DasSer Erourng 410 RoME, ERE on  passleilar
Wwill be receilved by the ZXI0S RCM i1tself. Thus anv of the
EXNTOS L1 ceommands descrised Ln secticon 7 mav be lFC‘”ﬂEd
i this file. Also any cther extensicn commands reccgnised
v cther ROMs may ke iocluded.

fQT exenplos LT 15 possible Lo faclipce @3  “RAMENITT
cortianc Lo set up a2 BAM disk; follaswed bw "COPY"  commands
20 copy Sbles Erém o saw oo LEL After executrling thegse
commancs, the RCM  scan will continue so if the IS-BASIC
carwrlagd ks phigged 1o ib will sbans  um, Thus Lo L5
pesaibLe Lo uEe thg "ELD54 INIY file fo seb uwp a oweooaln
dLSK: eaniroshent. Sgr glher aooplisotions BlMs:

Atgtaer particularly UWsaidl conmand to inglude 1o che
"EXDOS.IHIT flle is "LOAD" to load svystem extenslicns oo an
~polications program from disk.e Also the "SET” command «can
be vaeful to sa2t up EXCS wvariables. A partlcular example
of an apelications prcgram which can be loaded L5
TIST0S5.COMTY, which will bhoct wup the I5-00S operating
system. Thls 15 described in document PER-16. '

(S

L=

[ ]

L.."'.

|7 s



=ADEEEE Laoulse - Gysta2m Soecificaticn Page S

e SIUS Tussh Ekndgs Ehe "SR o9 Tar Elbads and befgre
exXecutiog  any commands, 1% ¢pens an edicor channel with
£53CCLatea video and kevbcard channels and sets the ediror
channel Cp  as the defaulr Thxs allows it to echo the
commands o tne scrz2=2n (unless theras s 4 "SET Doon 850 S
cnd  also ensures that bthe commands Have a default channel
Lo Cedd Enc wWiolbts bLal These channels ars closed when all
“he commancs have besn executed.

D i RN FENT O

The above procedura 1Is anly ever executed when a
complietz EXOS celd reset occurs which is normally only at
CoOWer on. whiel 2 warn teosab oecurs for any reasoen: "V“DS
w1lli De ras-initlialised Df mx05. When this occurs it check
to see 1 the disk dewvice 1s still linked in and if not i“
re-llnkKs 1t in, also 1t ooens any permanent buffer channels
(see s ign 5.2 Hilo, generally S8rks ft2aLF Sut. L wili

initialise default settings (such as default drive).

-r

I a load of a new apo.icatlons program falils then EXOS
r_" hl

w1l. da an extension scan with action code L. whicn
ctaerwise 15 only done once at power on. wnen EADOS
fEﬁe*vez s sotlon cogs A4 mpill raElicss EEEE Y 48 B Fie
inltiallsabticn and will not re—-read the "EXRCS . THT™ Fide,
BuE  ib w:ll autematicaliy ra-boot IS-D0DS LF it was IS-DOS
which tried to lead the program.
Tne chlBOs BELELG §YETEY BEHNELERS = PISH
Bk FISE BELEZEGH CRLLE = SENERAT
FlSa 15 dalled BY o entry wodnk ob gfifeet O0LEs 1a bihe
ZXD0S BCH fses secticn Lold., It must always be called in
page-3, Wwith the system segment in page-2, the zage zero
sesmenE 1 pEce-0 onlm afvinrag 4 Sagesh Tver  EaErTanps
stack Mmust ce 1n the sysism segmant ¢r the page zero
SECImENT
Aldl. Heldd anG Wriits galls ase passed the address ©f @
Clsk transifer area which can be up to 64k in size. The
SEoWMENE 00 Segments ceonbtaining LH1S ares area ne=ad not  be
caged 1n wheno FISE is called, but the four EXCS variables
F5d _PO....FSH P3 must bhe set uo to define which four

segments coerrespond  te the range 3000h....FFFFh  Eor the
Cilsk transfier address. FISHd will use these segment numbers
L. @rdes Ko Gcssd fHe disk brandgfs® Areas I is only
SErLCEly necessary to have the o©ones which actually
correspond to the disk transfer area set up, but for safety
1t 1s recommended that they are all set up.
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a1l other deebia Aaffsis Whilicnh  dr: passed Lo & Rie
o [ mueiieonat L Fiale. Contas: Blogks (FE8Bsi .dnd cathname
striags, must be pag=sd 1latc Z2-80 space when FISA 13 calied.
Toemaradiiy ke SUall, e L@ b Jdn phegesl terause $isE
raguiras spec.fic segmencts te be Lo the other tares
segmencs, These data ar=as gan cross se&gRent boundcaries
crovided “hat BOTH segmenis are paged 1n correctly.

Regighiar® I¥ pest B 58t Lo poiat Lo Log s Redd afes
in page~2, the address of which can be obtained by a svsten
a¥Xtansica command (ses sectlon 7.13) and 13 the same as
Ehag, rpegulred by BIEALT Ases PER=Z1). This addrass never
changes aftar EX20F has started up so 1t need oaly be
obtained once.

fegister & 1s used to pass the functlon code, otfer maln
registers are used fcr various parameters the details of
which wvary for different function calls. 2P many
functicns IN is a disk transfer address and DE pcilnts to an
B frile gentzol bBlock) whlch skist nol crgss & ESeghlensy
boundary. ©L and E2C are &aiso usad for scme functicas.

Or  rakurn frem a FISHE function call, the pagling anc
recgister IY wiil De presarved. 211 igbher maln Efegist3Cs
tAF,  B8C, DE, BHL, ©¥ and I¥Y) wlll be corrupted gic=gl wWaele
EEy  panpsy peeEees DEeW do. cuneSian galk. The altzrnacte
samiedae gEe LAY, Bty EBEhe BEYW Will Be preseoves Bl
Functicn ¢alls return an EXOS error code 1n  Ca2ClSter A,
whickh will Se zerz if the call was sugzesial. THy BLESS
il b ses pporogs il for® toe yaloe o R

Below e = sEmslese Liet @F PubE foaekLheh BELLE
Pameadine thels faretlon ceces:y None Dhoas althokel Giese
Puopers v me e opioe Lo SERE D@ses Sl lan be IE00E GirERlEE
pipl e vesy mwe gt ) oomisiledd cang che SERCTICOR SGEGEES bl Sod
Lol goms ]

Code Eanelan
G L Bdeh BUSIRTE
sk Coen Eile
Qzh Close file
J3h St R oM G bl U B s
ddah Searcn Lar nexc
0Sh Ccen searched vC

. 05h Colete file
07h Creaate IDlle
{8h Rengpe file
D%h Move [ile :
Ok Change file ad¥tzibutes

g Balh Jegliil Mesbgc
0Ch Cor alliocatbtlion information
lE Gar cr set UPH {unlt paramster bleok:
GENh SR £ LD ighiaw
- B sy ISR E AR RS aieain S DL Y N S L R e
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iy Hastdl Toevmm 0 b
Lo dEL ke oo Eile
il s femt e pps per gm0
I 2w ADSOLLTZe sactor read
L 2h SOOIl enem e s
14 Gihvanwe aurectoEy
i h MiaKe Gl rscraTy
180 remove Silrectory
17n Ger «crprenlb glrscoony
LBk Sev Evcor vecoctor

EXBS5 VARILABLES

ELD2S  1wmrlements  scme additional ELUS variavles which
are used by the various parts of the system. These are
Listaed héra- In acditfion to beling accessed as EXQS
varlahbles, they can be ac:eased at address {I7+<pname>} as
long as 17 contains the EXDOS werkspace polater and the
system secmenb ts 1n paQE*E.

wber Name Eanairan

e B ELEOS Secnentl ninber ¢f kEhe EXDOE RGN

27h FPSH 20 e

Zadis rsi Bl Y BNE Dour g BRERS s Bngs

2N FSh P2 / segments for read ana writez.

ke e Ee 28 7

Rt Sas ErEa LSS0 DS EeEE S b EE

T vERLEY EXDOS verifvy Elag (OMN/OFF)

Fis: ErE HiT Donimedit Warpas [ Erterpen dmmesrans LK L 900 )

224 PAM HIT Fiil disr wnek menben. Eeze 18 sone

e = EaTaE shon rabe fon BNIEE (G, . 2)

ot PR S T DOTEE ICeEe o0T JaDTRT

LW 2ND O ,

e RHD:I ‘ F7 it pEncon nanber mplintaineg

2 2 RUD .2 ; kv BDISRIC fozx wolume 1GS.

270 =t I

e g EESEEALG BLUOERST LRSS )

All file access is coanbtroiled by PCBs which are similar,
but pobt identical hto extanded FCEBs in MS5-00QS, whigh aca 1n
fden an «exichded ‘veisicn of TP EBECES Whenever an FC3 1s
Jas5s5ad to EISE, <2 midst Ba paged rhto Z-80 aderess spaco.
This @mezns tods 1B=00% has B9 o0y 42l Mser [BORs Do a4
internal bpuffer Lefore passing them on to FISH, which
enables iz to also make the t-anslation £rom CP/M to FISH
format and back again. Details of formats of IS-DOS FCBs

an te found in document PER-16.
2 raEREeEnpaERe ey LG s Sesie. SDEiGSemsiEns b e i
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2H-Apr-3% EXICS - System Sgecificarion Pace 3
] an ungpenec FC3 oaly has  the drive, fillename and
; extension fields set up, and these may be amblguous
] beonita taam MW pdasusaremEeny When an unopened FCE i3
passed Do PISH, a BENTHUMIE Stzing L8 &fgo cassed, which
derflnaes what dirzsctory or sub-dic2ctory Lo gse. Sewr
] sectlon 3.3.2 for details of these sLIlngs.
When an OPEW or CREATE overation is done ca an rC8, Ethe
] remaining fields ars fiiled in. The reserved arsa contains
| information which specifies whera the file 15 lecated on
dls«< and what directaory it is in, so the pathname S5tring 4ds
] ne longer reguirad.
] 3.3.1  FC3 FORMAT
( All FCBs (File Control Blocks) passad to FISH ars 43
bytes long, althouch some Gf the fields ar the end will not
] be used for unopened FCRs,
1 fhi! FEEE SoE cemoaElaLl e Do wearEEs,
2 il JOEH aG0h { .. - .. EATE
d6h Fajea abbeihute. LRrEQ for gormal Sile, dad ‘be
] 2zad to search for special directorv entries
¥ (ses sectlicn 3.7) and tg craate hidden
S e o8
ol = Hedd oniv
] bl -~ Hidden file
D2 = Sapmbiam B s
t 2 = Wolums Jepel
| od - Sub-dirzsergre
J S - Archive *
bl 59 = Rerg
|
I T BEiTE ndssEe. Ly =2 dessgnle grivs
Dl fes s L8 =) spesiliad drive
2htey BTy not allcwed
' il swl i Fliename lelt justified with brav.olng blends,
g i=d owill Be Ucoored.
L0, , .0 0% Flliename excansion.
d
Lobs . L di Hot used {Block number in IS-D0S, evtent number
gEiE, L. JLE EEN)
' 15n ... 16nm N~ot o used {Record size in TS-D0S, S2 and :a:m;d
coufAL i CEaml
Lk o 1L RS Frle size iIn bytes, lowes: bvte first.
]
EENy pabCh ke of Lose wodl frearien.
itz 15._.9 = vear ©0...119 (1I980...2000)
, DS 8w 02 LlEOES L. oED
BRSSP O = A8 Lo welil
J
TS e FEpese i e St CREEE Sl Bopsesncesss amsaibiesraizasn g amges giesoon



GiEe = EXE@E = §System Snecification rage 10

Pathnames ar=2 used by all FISH z£alls which take unopened
FCIs ds pacameiers. Thesa dra:

Cggs fale

Credte Eilsg

Celete Cirle

Rename file

Search faeg BilEst
Change file abtr butes
Gebt f£1le slzs=

Mowve flle

4 FUNCTION CALL 00h - FLGSH BUFFERS

LR

Parametrars: Noneg
Besulbs: A = {0 (status code)

Tais Copetbiod JElushes all ciEsy Soster bipesEs Bs. BhEe
dls k. Open tlles are not closed. It tLaxkes no paramecars

and always CeLUrnsS & zZerg scabtuvs co-de.

[

i) FOWCTION CALL Oin - OPENW FILE
rarametars: DE -2 Unopenad. fCB
e B L N g Tt = M ot Mot an
Fesultzs: & = ESkatus czde )
DE =2 Same PERwiih scoe fimlcs filled
The sgecifled ditectory is is searchea Ffor whe .file
specileee 18 the FECSwandg the i js oponed, .20 2oroos
[NGELL! 25 retdiped L1£f 12 s oot  foend, TE drive
Shegsicteds 15 Zetg {(defsale drxlwed then the gniges pupbsr g0
che FCB will be replaced by the actral Jdrive number used
(hey w =285 The Sheolquels Eharsctisr P38 bs of bepend odn  Ehe
TLladane or BNiensSigr ia SZhe FOB LR Whieh gase the Eizst
file found will b2 opened
The *lWE size, date, btime and atitributes bvte and the
FiiroERe  Doiiine g J%E gESLEd i tEe TEB a.d the Lilus
polnter 1s set Eo zero, The FCB can be used 1mmedrately
for reading or writing.
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3 1 ORI

lEn Time 0f last modiflcation.
Brns 15 3 = Hauos 0. ..23
gres L0..."S 5 miAdeEE 0 - 59
rl—~.r"" - g =*. b o .
SETE B .. O E BSEsange D 2% (72 seconds )
LES: ¢ 260 leosarved
i Not vsed (Currt=nt record in i5-005 and C2/ M)
ol - . .
Lailh, weBEl f'ile pornter, lowesht bvise Firse. Seft Lo zero
ot gpen  and adjusted by all reads acd
wWwritss. {(Random record in IS5-00S apnd C2 /1.
SiE. o RN Vaoluosa:  1d Th sell up when the £ila g

czened and ch
BEOE So ieagsmnn: b
Lsed.

ed on every access of  the
the ceorrect disk is bkeing

B
(T oA L

Lot PATENAME STRINGS
Wherever an uacgened FCB is desdde, o0 Fhasn. § DoEdease

Eirling 15 also geassed, which mus: he paged into 7-50 memor-
space as wgll &8 "Ehe OB Tls szrin% can soec:fy  which
arive and directory to use for the operation. If it is a
qutl String Lhen the current directory (root diractsrsy by
CeZault! cf the érive specified in the PO will he tsed
wita zerc Belag fa2placed by the currcent defauls drive. r
1 I Lthe string is non-null fhen it centaips A7 optlonal
drive speglirer (Zor exampls "E0™, "Z.T, "1 0.7 ol lowed
V.o a  seriaes  of sub-dlrectory names scenaratad by bacl o
slashes ("\"). " “

2 <  Lhe arive sgeclfier [s present then the agroooriace
u::velnumber wiii he pab i EHe BES. Blerdnidide  whobouvor
Wis Lnerzs befors, I 50 Erive specifier is giveon “Yen tra
drive npumber iz the FCB will be used, which will nGEma s Ly
be set Lo zerc thus selecting the dofoult drive J
| LE Hoe fi;z: craracter after the ":" is a bhack-slash
then t;e sub-diractory list starts from “he roo: directocy;
DthEEWLSE L wmsEgrem Taen Ehd pampens dlrectory of thke
ar.ve. Each sub-dizectory name in bturn will be found until
;he end cf the stirinc, with a .NODIR error being ra2-crned
LE any one dees noo exist. The sub-directory names may not
contain ambilguous characters ("?" or "*"y. 4
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3.6 FEHLETEISN CAlas 020 = CLE3E FELE
Pl o mint DE =2 Ypened 47 ﬂ
Hesialis A = Status coae
e =2 SuEe BES

Closes «the file corresponding k> the FCBA. It 15 @Ok
necessary Lo cLlese fLlles which have onlw been raad and L&
iy 4 cldses Lhe dishk Libsftory 43 God UWptnise. £ oany
data Nhas besn written to the file then the directory entry
w.l]l be updated apgropriatsly with khe new datz, time, siz
g allBegatisd 1ArCsrTiaslen. Wake mEEE BN EitasoEE 29l GEn
conly be closed gorrectly LI the Eilename in the FCR has noc
ceen changec. Also the attribute bvie s not alteresd, khis
can only be done with & “"change abt=ribut=z=s" czll (sas
secticn 3.14).

3.7 FUNCTICH CALL 03h — SZARCHE FQR FIRST
Dargmpbards BC ~> Sgpace for new FC8 (40 bvtes!
DE =-> Uncopened FCH
HL -> Pathname strlng
Resulhs A = Status coce
N S it D U o= E ol
Ol =2 Hdmme piCa

Swarshes bhe Sosolfices Gizgocoony for 2, files mpnios
mazsnes the Ldlenene 2o oo ECR. gmsicuczus  Ellenames
{centaining 27" charaghtersrl-arz allowed,; In which 'gase &he
fizaf fiie WBIch Mabches 113 be Eodpeg

WhEn, 2 Edde L8 Tednos 2 alid dfopencs PO foo ohls fioan
Wil e S58fen ob pfe addrass polames S8 S Sy Tnde Ml e
cops ey af bhe frrse ¥ pitas £rem She gascoh PSS folanides
B NG Soave wimiber ge Bhen Sae e BYEr chsemiagir 2R ne
eSS Caas Ehe 8VLl vines ovae iy Mas BEl foiTe bk wids he
ShHe. manig 3s tha sadrasohe Foa N Sheey  a¥TnaplinEs  ef The
Llocatad [lla. mhis Bloes Ntsiberes gan Be Eoind fzhal ane
directory entry (ses secticn 4.351.

£ She LweazDch E08.gisfistges Bria o5 Zerag ERHEH only
n@gEal Sile  erntfides Wiad bBe feund. 2ita g T 5 e 5 !
label, sub-{direztcries, hidden fEililes and svstem ifiles will
nNOL ke returned.

I£ th=s "voluape iabel" bit of the searzH attzibibas L8
set then only the volume label entzy will be recurnec, ana
it will always be looked feor 1o the root dircsczory
regardless of the pathname. E the ™hiddepm f1le", "SaSien
File™ ¢gr "“sub-dicsctory" bits arce se% then 4all nofma: Lile
entries as well as the snecified special enkzies wlll ke
recturned, il SaEsidan @G.f.l Bz dégaiis @8 2 EE gl
asslgnments and meanings.

By bt Crmmope bemixe WS ROHS Dewmgpwd 5 UgieemE Sestotagapee: Dinmel Suan
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The file can ke opened by immediataly czliing the "cpen
searched FC3"  funchtion (see secting ] g . This uses
LaZCrmaticn stored in  the search FCa Lo cefine whic!
diraectory the file is in. Alternacively the grigioal
pataname string can be passed to an "goen [file” function
S22 secticn 3.3) along wWith the rew FC3 bur this will be
l¢ss efficient as the whole sub- dira2chory path will have to
e re-searched rather than Just the last dlLretitary,

UNCTION CALl, 04h

SEARCH FOR NEXT

Jarameters: 8C -> Space for new TCE (40 e

DE -> FCB used fer "search for first™
Regulis: A = Status code

IX => same address

DE =2 same FCBH

After  a "search for firzt™ Function call (S¢ca  segulon
Juedil  ERIE EEHEYLER may be callec reoeatedly fo  EFind
susgsecuent matches of the filename L7 it  was ambigquous .
-2 adaress pointed to by BC can be Eiffarant i ceslred
Sut must ba paged into 2-8( MEMOLY s3cace of coursa.

The reserved secticn of the search FCHB contains Lhe
infcrmatlion which FISE neads to conbti-ue ~oC search, so no
f.le cpefaticns must be performed with this rCB betwesn the
‘Search  for first" and any calls to  this Eanc_*an- The
infornacicn storsd in the new FC3 ig pracslw wyg L “Ssegtel
50 o Ml s

SUNCTIGYH CaLi, 05h - ORPEN STARCHED 71
Farameters: bR -> FCB returned By saarch funcoion
HL, <" Bedrehl ECn.
Resuvlus: A 2 Bbotds .ocodée
Lt —=> 5ame FI3 cgened

Tals iunctlion must anly be callad to ogen a file which
nas been found bv "search for fi:st“ Or "search for nexe"”
[ o

.See section 31.7). It uses informaticn storad in the search
FCE  to locate the directory CEHIdIRENg Bhe flle Without
naving to rescan down a chain of sub-direcs ories and 1t
2 efticient ‘than, COUHE ¢ "8288 ®Bilar. |

The FCB pointed to by DE should be the gne sat up by the
Search overation and it will be opened just like a normmal
open function call. The search FC2 must be the FCB which
the search operation used and mus: sot havae bean altered
since this file was found.

e TR L e e ot we I (ot it Foom L L kL, : T . . —
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B iE A = SVSLEeN SCEdLTECas N rage L3
FUBCTICH CAZL OUbn = DELEZTE FILE
Parzameters: DE -2 Lnopened ¥C173
HL -> Pathnane stoing
Results: L = Status code
DE =2 Same Pag
All eatriss in the spec:iiled diractory wnich match bhe
filename 1in the FCB are deletsd. The "h:dden £f1le" and
tovshan: filed lbits 1o bthe abbributes bvbe can be set bo
enaole Lhese bLype of files Co be deleted, other biis must
be clsar. fee sectlen 4.5 oo supcozt for wn—delatiag
tlles. IZ po f£iles are deleted then a .WOFIL errcr wiil be
returned.
EINCTION «Cres 0¥ = CREATE FLLE
PzrametLtars: DE -> Uncpened FCHB
HL —-> Pachrneme string
Hae il Tg. A= HeTis gode
E = zZame ECB operned
Tars Hunecfien -5 Wdtpy Sizmilar Ro £fe Yepen £ola”
functicn c¢z2li (sees sectlon 3.5) excsot thet 1t is used to
creatz a new flle ravther than cpen an existlag one.
dmbicuols Eolenstie chefdaciezs ("I") gze et 3l oWed: L2
the fide alrsacy exXiscs In: the specified difsceory then 4k
HILE fe tDunceted tg izezo Lafdighh rpeagy fS65 wiLuingy
~thervsise the [irst fres direchory entry will bBe set up for
CANE Saie, ImhSdi il Wabtkh BEID Sendgtnh. IF BRE SEEEETRy LS
2fi thens &2 2 JDREEUL. errorf wild be givan tonlw ihe rpoot
directory can ever ke full).
r-"l'L..l 1!1.i.i"’ "'{l n L - | - - a_..a..,_.'bﬁ e =]
he higacen £ile” it mavy be set in the attripute ovie
to  exclucde the Z:ile Ercen normal directory ssarches., Al
pEher WinE PE e grasisives BEeE il Be Donignsd.
EIMCTEON Al U8h = BEHANE Z1LE
Paramehkars BE =% Uagpecsd mMedliled T3
SL, = Berlindwe ShTing
Resulis: A = Status code
DE =2 Sdoe FEB
The modified FCE has a second filename startlng at byte

1L8h in the FCH.
elther filename.

Amblguous gharacters ("2

el

3
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fo

v
J—-

NS
o

GG & D

{1
I'T
ke |

Eastielaizeng 59

2

allowed 1n
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THe sfecidlLpd digsctary WRI'T Ba ssacrchad and eweny
RESCidng Soolidenys of tlie Bifsh [iLanpame Wil B replaceﬁ
LGN he SEEodd. It a "?" appears 1n the sacond name then
Lie Eorfespondiag chardcetsr from the griginals pame will be
oresesved Checxliag  Ls done te ensur2 that ao duplicate
Cillenames are greated. [Z no flLies are r=znamed then a
LHOELL errtor will e returaned,

| _ tes byte allows the volume pame, U=
directorzies, Qnidden, system and read only files to  hLe
renaned by saiti t-e apuroprlate bits, If the '"wvolume
name"” DLE 1s sat then ONLY the velume name will be renamed
and the root dirzctory will bhe used regardless of the
eh=Halataicing

e being renamed then a check «wllil
Lreckory path and any dirsctory
LRLE path. mLll. nat Bbe renamed.

L SN CEIEN: CALE. 08 = MayE: FTEE
Yaramerers: L2 =i« =dareh. B
ol —-> New pathname siring
PEeSuL IS A = Etatus ccde
S ey Dame BOE  aiemicies Shee

This Soncticn st eniy e czllsd afssr & Bile worp SuD=
dilryechoary hHoo heen Gocabad witl o Usagwedy Gave  flaesae g
"search Ior next" functicn call (ses section 3.7). It Ls
SEEdh o fowe Hhe File cpr subsdlrechory Soem one Cizooicony
Lo anoLiss; The qata oI the f[:iies 1s not dupllicacad. &
DS nEt DesdiDle Lo Fone @ Subsdirschssy Dmbe ore gfb dbs owa
CRcegnsant o Dosbtaries g anbe LEsa ks Alse apy éymsctory
which 15 contained iIn the current dizectory path cannoo e

O ey

RENe Sedidmen. BEH o ihas batommaiass diihodiy def ines wWhinoa
Ehn SrTenD HITeStEll BRrs T Lfor EEe Ele S 20l TRE Rew

nallfiname string deficss $hilch dirschicry the f1die is s ©
moLE  Ea L “the Tew pacthngse =S8fing codtiids & drobiys
Soesaoies Leen Y ol oe Lhe sonie @rive 25 ke fnde 45
eilidetale n el S v The whoie directory eatry correspcending o
wde Lile will be copied 1nto the new dirschory and deletsad
Sicmithe ©ld oda. The seszoh FC3 is nobt mogiiisd at allk so

ngoe "seaich for mexi" fundilLen. ¢alls ¢on be Tade wikh L.
i
HE e o Cotwisdaates RO PREE Tuge D Sgaen basenipiens e e
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Ul

Paranebears: DE ~> Unopened FCB

HE = Pabhidre: sesifg

B = 0 = road aptributsas

| =% w@hangs acvribunss
Mew attribpure byte 1E B=1
Results: A Status code

DE -> Same FCB
Atiribute bvte

&
!

il

{7
[l

I° B=0 then the attricute byte of the specified fi o
sub-~directory will be returned (se= section 4. EaE
detalls of the attribute byte)., If B=1 then the att ibutes

I—‘ .‘—"

L

will be set to the specified new value and the pew value
recurned, I londey “EEe Merstenl frlkedty Thiidien PIle't  Toeend
Gnlay” and "arcnive" bits can be changed. Amblguous

E:lenames ara not allowed,

Note that 1n order %o chanqe the attributez of hidden
files, system filles or sub-dirsctor , the apcropriate
attripute bits must ce set 1n crder 4o ELnd the £11le 1n the
Flres phace:

I FONCTTION CRLEL: 0Bh = G222 LOGLN VECTOR
Cargmeters: NOone
Results: v o= (&2 tis code)
BE = RN Wobg 9f loeln wechor
G = Loy wWenRd ot bkdorn Yeciar

m'l-ﬁ .l b ] Tr I-"\-l'-'.i---'r- . ‘.1'6 E—"-, — F'lr'l":"b - I-'l - N L ":": —_

= ...'[:I'gJ.-- S S 5 g il BASDEE WlLCn SEJECJ.-..A-'E._F
wliiioh legical arives ors aveilable th Be tassd. Uabams wngu
2ll rgrivgs LE GGR SFsND. JrE always Tlemged dEnm. Biladtsmsd
ceErEspaEcs o ellie RN Ead B Bl Wb she e beann EeE
to Lndicate an avairlable drive.

3.L6 ELNCTZI0ON CALD QCh « GET ALLOCATIZY (INFOEMATION

Damsmohneg o P e

Results: Hol e e

ret to be defiged dn detail. Will rsaogwern at laass:
sectors/cluostar
Secror sire lalwayvs 512
numper of clustars on disk
nunbaer of frea clusters

Seg i 0 Seoradgat i RS fOFeliSoah Dol wa e o ban)
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sUNCTIEN (CaLL, Oy = GET BR SZ Upn

Paraneters: OE -» Polnter. to UPB {or &4 bvie space
for cney,
- & Drive number (0...25)
E - 0 => Get UPHA

1 => St UPB
e =%» (Caacel PS8

Results A = 5Sifatus coge
DE -> Same address.

If B=0 then the current UPB (unit parameter block) for
the specified drive will be copied into the user's mnmemory
adarz28s.  The UPEB will always be checked with the &isk when
this functieon 15 called to ensure that i:= is wo Lo cdate,
ToE Tormat of UPEs is descrfibed ip documernt DEO—T

L¥ B=1 then the user's memory area must contain a UPH
wrlch will then be used for al! further accesses to  this
drive, rather than determining the UPB freom the disx. ANV

] F oo -

I
it el ok b s wlll be flushed to disk first. This functicna
L5 provided to allow some non-standard disk forwabts o be
usad,

& gEll. mita B2 will cdnesl ERE AfStesd @F Htae LEsae
scecizied UP3, allowing the drive tco racurn ta  acrmal
abometle ol paraneter gelection. TR CHLE BEse, Poodgiar
CE  aeed not bDe set up. When this function 1s czllsd anv
suflers will te flushed and the UPB cancellsd. Tae  ERT
$CTE53 Lo this drive willl then determine the disk tvoe Sreom
The Bisin. The digk spould, bherefgre not be BHafzgad ungl
afbesr £his Funetion is dsoued to eagurs. SYar bBolifasy Hes
FiiE Bod pessomt T

EUNCTEIES Chlin BEh = GET F1LE SLoE

Farametars: e we DROmverseel SiGh
bty i S mamamtson 48 rome s
Resulis: ~ = Status code
D => 3ame YCB with slze, davs and tine

The Crbsciioiiy S8 Beatehes Do B soeed Thes e
(ampbilguous characters "?" are nct allowed) and the size,
Cid'tw: woid Mime Hields Erom the «dicogiery ientboyw: ass oo ied
aer Rk EGbDs

1
= Copwrnianb O] LOHE fppese t besede SSmebirg £ fanaesdg
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il
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EROM

l"':]

=2 Diesk bragsior a

Coerned ©C3

Humber of hyvoes to cesd

= Status code

~> Upadatad memory addrass
—» Same FCB

L = Number of bytes read

S

[

{1

o
Tfﬁﬁ]g
|
"\

[ ]

(71 e

o O HH

=

Reads the specified number of bytss frcm the file to the
dis < traasfer address. Jp to &4k can ke read 1oto Lhe
sSegments gGefblned oy B3d PU.. . FSd P31 wislr agy sechent
toundaries beling handled automatically, an error wiil be

raturned 1f the read atiampks to wrap around past the tocg
GE DEne=E,

The position in tChe file is determined by the Elile
— i = 4 1 o : 2 %
oo B 1 fieid i tne FCB which will be updated
appropriaktaly, I an error code Lz raturned then the
TumoeE ©f pUios Suggesiully feidmEv B leadss gEhan Eha
— 3 - e 5 ey - r .
Ndman Cecdiootad. ke ahiecrciedd SLL2MpLs o resd Levend the
ead ©f tile then a EOF error will bhe raturned,
Sagaeany B, LN = REEE TN R
Pgmanatiaaas T =0 Dol BErarns sy Hag-sie
DiE: = DHdEeE FOB
B = Numtber gf bBirdsg o wo'vgs
AES LTS 4 Saonolls o
Ly, =¥ bGated memesy Scooass
Uil = Bavmess BOR
20 = dlhmmeper gf  baEion areeBiesa
WElszs the spegilfled wmumber of bytss S om whe oiagg
i =D —i JEr Lokt - e o
Lransicer eddress to the file, Uo bt 4k mawv be writtosno
“#"r" Lo | — o b -|r - 1 "-'| 1—"." T:' r1- 1 e ._" . ] "
4_._|::|.|.-. L e SE_._*-EE\.-E GE:lﬁEL '-_-: .,SF.'_._'_‘]L = F::‘r ,._.::I_‘.r 'l""l"._tal.: E— :r
SceEgiient Counderdps hetme basel od mnfome £ semepd Lap s Emoor
Wirdls Her pellizded 18 L opllemntes B ogeedihs peesss Ehe anes. Of
page=iy LE” Ehe ErGs wapdieble PUELIEYY o ogosbs Bhen o
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ELLING 5 25TE2) and DGR XLLICATION
The Jiling svstem supportad by ELDOS Ls compatible wish
all wversuong of M5=-0C5 Wo o version 2.00 tat leascl), and
WwikEh  MS=008; poovdded 512 hyhe sestors ane  msod Trhe
varlous disk formats are nanaled by the unit nandler (ses
PER-1 and PER-4), EXDOS simoly sees a disk divided up iLntc
L2 Dyre sectors duhsersd Deweolil=! where "N s bhe tokal
oumber cf sectors on the dlisk.

Edch Ea8k has & ool sefbor (sector 09, 3 oot d asctery
grnd, one gz more toplgs (dsaally 28 9f a Eile adllodaitien
racle EHTY . The remalinder of the disk 1i1s divided usp
logically inte CLUSTERS numbered 2....M+lL where M is the
total number of clusters, A cluster is Ehe unit of

tlocaticn on the disik and the size of a clustar desends on
che disx format, normally it is one or two sSeckors. il !
sectors of a cluster are always seguential,

Tae .reob dizocieory goltains & figed dumibes Casuskly B2
or LlZ depending cn the disk formac! of dirsctaory eatries,
emEh., S S0 amaEs., DEENT BLEBertory BhtEy arass te a Eala,
sub-dirsctory or the volune label. A sUWb—-girectcry also
Cconsists Qof a serles cof 12 bvwie dirzctgorv snrcrieg, ~ut is a
variadbia size, with mora space being alliocztad when it
pRoemes Bl The Lormet of di:e::ar? grTas U5 jeREesl
25 Bor i5-L00% 2,00 (zee ssction 4.3},

Ay Hoebe s@n sl  SUEEC) rochmey gopse st BE & phowae s
clusterz, with the first cluster numzer CELGE BEamEe i aaw
Chrfectory enftry Eor the file. Ihe remaining clustars oI
EHe File .gan be f9uss oy fellowine a chalsn of cluster
Gafloers In Lae TAL The Enl alisg pagdicange bl ab el te s s
on the disx zre Irere,

ECOT SECTOR

Tae shad GaRang o8 ENe S Siens s Ssbele B e S
DU whefe: ov uhe [PORMAT Hiio. DESRCGEE pEdeEns. Thig Forgas
LS ﬂengﬁei to be compatible with all versions cf HMZ-D0S 20
to versicn 2.040 (at legast! and with MS5X-CCS SlsElElEl el

NS wadlied tie Dol Beriar 1t Suel ek SEESEJA BET ERBE Badh
used by E{DOS since thls facility is provided by the
"ﬁ{WOS.+HL” LLle fewg gedinan 20000

DG = @ ESE % » DumEy S0BE Tumh S i Sugtins
0lh - QFERQ > for MS5-DCS compatibilivy,
02h - 090h / ‘ #
03h...0AaRr — "EXDOSL1.0" System identification string.
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obtherwise the ¢clusta2r 1z 2art of a £ile and the value of
the ent-y is the oumber ot Lhe pext cluster 1o the Lile,
with EREEBh. ... BEFH ln@digarcanyg the Past glusssz aq bhe Eige
Thus the c¢lusters which make up the £fil=2 are chained
peEEthers Ln Ehe fiig, Tha values FFOR...FFIN ars used LD
indicate reserved clustzsrs LE they arz not gart of a cnhawln,
with FF7n indicating & bad cluster wnich must not be used.

A disk can contadn Any ninber of weolies {agmtally Lwol

of the FAT. The multiole copies are used Ln case the firsst
copy becomes unrsadable due to a disk errsor Normally all
copies are lgentical but see section 4.5 fcr an  exception

e
ra this (to allow un—-celetion),

4 _3 DIZECTORY ENTRY TCRMAT

All directory entries in the root diractory or sub-
directaries are 32 bytes long with the following Lormat:
OG0h. ¢ s 0k — Fllename. § &hdracktersy left Jiestiired afd

pacded wWwLLh spages. The [izstc bByves ¢ Ehis
indicztas the status of the entCrv:
000 - Hever hean used.
ESh = EBatcy deletiu.
B5n. < Bizgl Dilvanine ehgacicn 15 Eoi
Gl o e o = o B e Dbt = B i S e S o = Gl wr e g
cf the filenanme. Nota that the two special
Dases M," agd N, 7 ape pessrved to solnt  ES
thls dlrectory amd lbs parsnt,
B U %= P LeRimes aaeiniieuienn
0z — aAbtribute bvis. See sectlign §.3.1,
CCh...L3n - Zeserved,
IR vl i = Bimer v Fofmal enadtSinr «25 kil s
18h...1%r = Date / (see secgtolon 3.3.1)

) - iy Id"ll fal - y — 7 =T —- L a e ; w—
Sy, o 1Fh = Shom cof Dlie b Bebss » Lewest Byrs Bargt.
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GREE & AHLE Dddeudr edel. BE LWIES Y g8t 8 2 W@UELE Ues
SotinignG G4, BOniEnY N WaaE LB ErEll Bhe Eis (i BE 0B
OCa5ent) s  EMEGT ZLIC5 uses Lhas e atled Hra e Jofs
conluncticn with MEDIA CHEZX, to determine whether tns disk
has been changed for a dillsrent ogne. In B . HHE. LD 2fEgS
has any GLroy buiiers, Chen the uvser wilill be warned izes
section d.21. This ensurss Lhabt dirty buflsrcs can never Le
£ ushed oot the WNTong QLS4

“hen a f1ie 13 opened, o0r a "searzh for first” function
cz!l done, E{[C0S coples bthe current wvolume 1d fFor the cdrive
pabm: e BB A1) future uses of this FC3 then chesx that
the wolume Ld 18 conmech, If not the user i1s c¢ivenr the
gotlon of dimserctling Lhe corrocht disk, OrC Wsing Lhe comroak
one anywaey {(see sectlicn 6.2}, This ensures that datz can
reves e oead [from or wroibten Eo bthe wrooog GLss by
accldeni.

DIRTY BISE FERAG (UN-DELEZTION

Normally 1n M3-D0% compakbinle svstems, when a Li_e 1s
cersted Lne clusters which Jere gllgsEied tn L% dns taibec
a5 Braa iy Bl) Gonies «of UhE BAM: ThilE meEgs dhal Hizse 15
nc  wav "2 un-<delete a f£lle which has ©oDeen &accliznialy
delgiad sihce the chailn cznnelt bBa re-ouilt BN D08 Towevers
allows files Lo be un-deleted as Long as  nc  soaces
dlocaticn «consatiians havte boan perfocroed senecg the I=2krerfs
e G B54SY CEENTSE D BETNd O NRuEREAn B ELEE . oS
facility s only avairlaple on digsks whigch copntzin the
wogEEne d'™ Jn ehe Doge BEscer. Thue 12 B @ish WEs poonnaa
SN BICEmEE o Miseonae Dhme SO EEREEE bR BRsdessmnae  nnaan
e

In EXO0S when a Zile s delstsd from & disg with 2 val:ica
pepiaesee .. SN0 g lumhars Eme SemoE e gl 1 mianavEes G BEe. el
sxcent the last cne, and the "digoy dishk” fiag 1n Lhe boct
mvenesieie S swwk pen 1 lhae bae olwaber oha am Seees oheee S8 Ta LS
Sl s r wsaillasis b R DasE €Uy 5L vl Bl v S EXOER
BREEBLey shael SEoms Sthe A% ppe CDimeoiornieass efclal
rherefpore ra—bulld the deleted f1le {(or Illes).

When asy cluster allecet.on opefation LS gesifgoiiogy ahe
dirtv disk flag 15 exanmined. If 1t is wgere EhH23 Lae
cpoeratlcn contlinues nﬂrmh Ly, lowesser 05 18 1.5 [REgusIore
chen  the last copy o e BAT wer)ll Pe ugcoses Bo g9 foac
same as -he others tefora looking for a fz2e cluster. ThLs
is  necessary to ensures that the last copv 0f the FA7 4o2S
not conbtain a mixture of :the remnants of files whica have
peen deleted and then the space re-aliccated.

4 Cansiahe 26 1985 Intsllidgens Esiiiiacsd Digisad
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S BRSBTSt
WA pokaicniie, BARNS foes gots BEoans Pers semomblw oo
GEEE "& memoc’. . Howewver when Lncomplete sa2ctors are
Pransssrtad,; D £RaAsIE0E Fin ac@osE Saameat bevpdacies @ AF
Ls naecessary for pbuffaring to be used. Buklers ars also
nes=ded [or EXTOS Eo maaipilats diresccarcies and BaTs. ELDOS
~herefore maintains a2 linkeg List of 512 ovta sactor
ouffars
LEOS permanen By Blhlicgdtes Lisel’® ‘Ehrée segior buffars
~Heq 1t 1s initlalised. These are in 1ts svstam sSeclent
R&aM and can never e removed. Acdltlonal sec:icr buffers
can ge c¢reated at any tlme oy open a channel to a specilal
gevice. called "RUFEER:™ which EXEES Lidks in.
ThHe grder 9f bubfsrs agn ghe cHadin is cdntdnvecasly baing
cnangea by  E{LQ to provide a prlority scheme so  that
freaquently accessed data, such 25 FAT sactors tend to stay

Ln

resident in sector buffers when thev are neaded.

{7
n3

kel

alitlG &DOITIONAL SECESE BUEEERS

Lo ersars sonE eMtrng disk cubisrs, the Uger simgl g ooens
2 mormal ENCS GaEinel. 08 cevilGe YEiEEERs ), HgesE NEne HLs
nunber to speclfy how many buffers he wants in the range
1.,..30., Thera can be as znany separate bulfer channels coen
a5 ceasiTed; a.focugn Lf too many buffzeos gre scssd BHen the
svsuen can slow down as Lt takes 20408 longer tz search 123
Bolfer ohainy X

Can the bufler channel is cgmened, Lhe disx device will
cotain the cecuload Sncins of channeld S50 lebous 3490 byries
per msusfesd) . St Ub the sactor buffers and iink Ehem nts
EXRGES s bdfier ighaglh EALCOS will bthen use toe new buflers
Lreely until the channel 15 clased. Vibem: Bhils gesisrsy o
caEd i the BuiZers Bs fiNghec gnd She LAFfacds sra Boioamiad
IChme Ane dhadns B TEhE Shannel SN Zer 4 BUSiad Cchadnal ES
moved then Ehe polatar which marke up the buifer ghain wWids
be adiustad to kees the chain iatac:h.

I a system ressb occurs then a "forced close" of Lhe
Bk EeE Bhsngiels: wWilk 0Cur withaus galling Ehe butfar
feiries.. Sad ENas ELDOS M wrtll be re-~initizlised (along
Wi, all otbgn HoHsd . whe B s GeEuEE BEiEEE WiliE  Ladk
dL00g 1£s ‘chaain of Suffsrcg (Which Will scdli be .Infach
Siace ENES does fof Zera Lie RAM) and Elush 5y Ehaf aze
c.rty. It khen romoves any exitira buffears from its chain so
1t 1s back to using the default three buffers until a new
bufZer channel 1s open.

- Crmmpraatrs S0 J08% Laoed | obgiois Sepfaawirmue 6] mh b
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The EcBOS CLI "BUEEERE" canmdnd cdn 8¢ UsSed: ko sgecify 4
neniger of asefmdient buifess Hhichn ZILOS Wwill maiacain I
acgciuiign E9 wlbs Dhfes gefaill ghfifois. A CCS uses channel
umber 254 to provide theses buffers. vihed Che “BUEERERS™
cemmand 18 recelved (Typlcally Lo the E(DOS.INI fix=i,
EXC0S opens an approprilacse bhuflar channel using chanael
numoaer 254 It rememZers the number ¢fiL buifers r=duestad
aGd abwer any systemw seser LE will rescpen the chahhnel. B
the chaanel Is closed by the user it will note kthis faco
and re-open LL as sgon as it gets a chance {next systen

extension scan fcr example).
Tne number of additicnal permanent buffers <¢an  be
chPmged Be  any RlEe U e ing & SoaEahnadse. TBURPREST

commandg, the old chanorel Wil

I, be wlgsed before ooggning the
oW nannel whlch may have fewer or more buffers. b
“"BUFFERS (0" command will remove all additional permaneac
puffers

; 2

L
-
]
(T
=z,
i1
(o
El

2 i river is llnked into E{05 as a usez”
device when ZXIDCE stzrfts up, e Cesl rared swheaerar &
system resab un-links 1%, (A syst=zm raseb L1s zlwavs
feollgogwed by ra—-initialisine system extensions. )

Agtliough the dish Jdeviece s dasgribed 285 & SHilgee
device, several device descripters are in fact linked in
o Sk TaEeas Ls oo Collics Eesdinpie: Wadh EaB a8
RIS WhaSH 48 Fet @y E5 'Ehe EXOS defailt geuice S
this . device 1 Gsed the Wdis ninbers specifies Mkich afilse
1s redguvlradg

In eadditlon & =separate device descrlpter iz linked i
[3r every @érive which 1s sipggrted, with device namas “at,
R "Z".  When these deviges ars usaed, the unit aumber
cassed by the user  1s  igacred and  the device nane
gEfgEivhds LuE aonga, THis allows tZhe user to refer te the
Gl desies Byt Lentars  pafher  Ehan  ngibEss, i S o =
SORS LEEENE WLt ot ey BEermids systens temw, HER=0O5 and
NE=EESs Lob eranglie).

The unit number given whee openiag & channel to device
"2IS5K" 1s lnierpratad as follows:
( Gurrent dafatlf drirs. If the user does nNol
Sepana] B RN % e B dhe "DISR gevace
chen ZHOS5 will use zero.
l...258 Brives @H: o Z: lalsg l: te 26:)
27..2%92 Mot allowed
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ELSE 5,0 EEREIELS ,

Disk A0 chdtinels Jip allWa,s Goengd. EF Uedabsdy e &
Soecilific ile, wndh @ deddult FElandme SEiRg Used IE  Ehe
Usig= gives g agil frlensmge Bhe OPEN: Sad CRENIE: Bunctibers
ma-ch up exactly Ko the ajporoprilacs FISH calls descroiced
N SRR . The filename given by the user 1s passed
cirectly Lo an "coen chananel” or "create channel" function
czl]l aftizr takilag the last iftam off as the filaname, and
5 WemLae Lh A8 A8 PLUD SRLEN LHE BisK Cevice ‘BEfy Up iLn TES
channel RAM araa. This allcws <cub-dirsctories t2 be
accassed by means of a pach name.

Dakad ©an fe tead gr mrpLbten wsing thE EBEYos blsekw or
character tunc:iﬂn catls which are gagily vradselacsd laks
PLSH. read and wroolbe galls (wmeplifdng ig dons wirhsut SEES
eilk ), Random aczcess can be performed by using the EXOS
"set and read channel status"™ function to read the curreantc
value oI the 32 bit flle pointer or to move 1k, Thiig
fturncticn alsc retizns the file size, Sae bthe EXJS5 xernel
specrilcacicon Lo Qetzils (protecticn byte. net supoorzed] .

The "seoae Shipbus? EXOS Punegpipn getpmns githern E=F%H
(0] LE the file zmeinser 1s at gr bDeyord the end af file,
znc C=0 {charact=sr reacy) octherwlse. It never returns C=1.

The c¢nly cspeclal funchtion czll which the disk device
suooorts iz FLUSE to oensure thas any dirsy buffers  have
been written to disk. This is the sanme Eéecial tiaet beg
coge: (BRERSZ=1¢ ) .23 psed by the HETWORE devige: Al tholies
Sl SRRSEUEE BESE BE SRRE B8 8 Breghsliie el fosRmely O
Wil SLUSH: &kl BRINY CUIIDSTS EQrL @nV Slsg chgfnels

SSbEE LR EE s

Riva HlfGe EoE oibedaav e EaSmamasn Siaasaadl o g i Vot e
SEZings Which Eo¥ oDosseld afoudhc sosten axisasidns By <
ShEE SEasEaampet BaES eaa Tekbe mElLn. HE R EcE DY i
Sl vests gie TiEcaEsn  gad 55 Bhe EEDS ELE winmarEs  Eie
sveval adsiba  Eam Sy PECOnRE Wiiiel ShoUgogrts thsse Eonmanys,
Te LA 48 pESse oD beo. MnE ER NERSDPY SHEIEPR Jn & TEdgrsa
then_all the EX00S CLI commands will be availabla.

.
i CeeUrrahiE s TOSE “TneaThdoant (BT vasd hImiSo
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Eilams s Y LOERET.E08 el dShaen s AaE
TALs: JCan o8 Al ST Elng Whieh I8 accewocable EO
an sl SRERnel FLEN Bunaiiding us Lng  an
ae it T S [t @ay spacults e gl a
dlrectory cath zad a Ellename. all of which ara
cptlona. althoucn scme ccmmands may inslsh on bhe
filename.
siame las 2al £L07 £32.24
Tais i3 a channel number which specifies an
EXCS  channel woich must be alrzady open. Caca
wlll ©be read [rom or written teo this channel as
Zporoprigate for the CEommand.
cxamole: NETD: TAPFE : FRED DLES RS HNTNE

This LS a s
Lo open Qr creaa
SCme commandas
parametear with a
Or Creace Lhae

‘os

EXOS

¥
DEAng mbich Wil l Bs giveEn e
v used Lo

g a channel with. Ef 18
L BIsE tejests the string
HEISK error. FEACOS will open
channel, rzad or write data frcm it

and then close 1t, ik Uses channel oimbers £253
2ne 2o 2 [er LS.,
2 DLE chHMLkD
o] 1
ODLR <illLe>

Bhe BER goengnl Boonts @ sireztesy llscliog EBn  ghe
Ccelaviv channel, Toe parematas TP bead® cam ba any wal id
Jefoname. with gf without @ Eilerace, oFf cap be cHitted
altcgether. o a fiicrneme, which may ke ambiguous, %
. H L ‘ ::1.-- P _;—.II H = r— - 3
Pisilaen Bhien ORel THLEE WiElE s phe g gnianE WgaE.  Be
Lighed, oihErHaee a2l: filag g Has S@asifipe clrcctory wild

et : paaf x coi x = ol o = =y 2
e ilsced. IZ tae patihname 1s cmmittad then ail filles in
SUE LN e R A e DY BB LEEEE.

e mefSsgtgryr lostiseg iLaciiides BhHe ¢olamas pREhe (1f
JoEsensl .  Lhe Dok Udtn 0fF ohe Gliezcane Being piswed  Rnd
borel  aniduest gf frlee Soocs gn bhe dagr. Por eZch fLis  Thae

& e .'—F 1 r = : - hy 1 ":
lostiing “goies 148 game, Sozé 24 bites, date aod Eime of
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Lata will be read from the specifie< source and writ-sn
Le  the default ghanned: using E(0S sincle character reads
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[ e |
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cagnnel. matier EREg &5 gilolE FRLE, The copy oerasion will
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Sesentvon v digh dnsgae,

HOVE CCHMAND
NOUE Afalald» 11 hady
The ”<f;leE}” DErameaer mudsio SEoeade s, diiEsanEy e
wlitncut a filename and muss be unamtizicus. TR "ise o oEe
carametar s a filename which can k2 ambicupus and  czn
Lac.ude & Cmrectory path, Aede b BEE ER. Sl seassepn s
which match <Zilel> will be nooved o the St e iedinio ) Gu
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O Li5 owWn decendents
DATE CCOMMAND
Dl seiing
The system date will be set to value specifiad Ln  the
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Separator can be used in place cof the "-" and if the month
and or year i1s omitted then i1t will be left unchanged. £

there 15 npo string parameter at all then the curren:t date
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FLERAY RUSE S0 g g@rlwe wnioh 15 muresael o
ysam, “owever rChe loglcal ddrivel>» can
cal drives “a:" tgo "U:", whether or naat
n Lhe svsteam, 43 many Loglcal drives as
ifhwed, 29 one phsigdl oriue:

T3 are chiiltbtad then all ass! gwments WLl L
£ Just one drive identiflisr is given then

et wruyE Wil be Catcelled.

This ccmmand 1s lilke the AS3IGN command in MS-00S and e
enable & grogram whlch assunes g pafviLcalar

= e
':;ve o 1se
1A DIS &

agngtheas drisre.

4

It should not bBe cocnfused with

cemmand which is lntended to supperct single

arive s /stems,

LA Lo

4 ARP DT & COMMAND

Copiue b y=ddr pyads

AbThodgn EBAls command has da. sumilar ferm to Rs3Iiegy  ir

mas & Dbeier gifo eranh Damsmdaps 0 BE mhie  moeeesigds

MeaP IS Bo=a

18 giwen: bhen «4ll references to drive B: will be: broanslatecd
Lo drive A:, bet IS will still ~cpsider  them  as
Saperefe DAVSIcar Grives and Ynorsfors ps  Senosate ‘olasks
Whenever arive A: or D: is acgaessed, 1f {2 1s not the same
Oing 85 Was Last digsgsed then 2XDOS "will preofior Eogr the
CobrEel. BisH o Be LnSatted. {ses Secsier 3§40, ERd Wil
LRen SEERy EH, ¢heziiapg EHat LE e ThE Birtess Bisk. B
HREITER GEn. B8 BallcelaSn oy ot S E RN s inetih

NoLa Lot ddrivellr cad enlr be gne of HERe four intdecsnas
GriluE pgeninbaEre LES . B, @, B R B Gaeiiens SEn B Aw
CeivpeE Whiiely e Coombelee LiR, BRE Son L oiEEn DS Rahe e el
Sen  Sncnomones o By Gegnde SSaenm  jemssmaman B ENR gl =t o
Arebal SR meamens wolll e Lmmiaidised Bos B mRdaioeg oBREE iEa e st
een  gomamancs like “COPYT gen Use Eouus  dgaofr Pilgre T
arg 3:? with @il the oremobling Loz disk chenges beling “dong
Er dal s Toe: “worlEne T alilews BOPEE o snsure wiab dghs
correct disk 1s alwavs 1lnserted (see section 4.4)

LZ SLASQISR 18 wesed 1o gonyunchion wioy ASSicy dwhich Lo
Nl ErmemesrEles aE Br odi geER Suns Benivsianh. tEm
wranslating a  legical drive number, bthe ASSIGH  Is  done
first, fcllowed bv the MAPDISR.
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Specifies thar "n" "additilional sarmanent secCLor bDuIl=rs”
Pl d Y e B he S5och.  BEiEDS. wWilE BRAafELl efaungl. B5s
coen for these bufisrs whsnever L cda. Bufiars creates Lo
cais way will stibld Bs allpecated aftar & switch S0 & oew
apolications program (se=2  segtbicn 3,210. hny et istlng
acdditional permanent buffesrs wili te closed pefore cpaning
tne new  gneas. "BUFTERS G will ramove all  additigral

nermanent Bl Esre

RAMUNIT CCMMAND

F:'- A UL C‘:fi."f'E} Snn

Specifies that the Rax disk 1s to be seb up us Lo the
speclfiad phv ical drive identifler and with "n" léx
sesmants 0f RAM 00 Qs CEUA Staraue . LE bhers @yg noc
encuch fzee segments then & .WORAM erzor wilil be =) i ol
S canwicn bne WEH dish Will BE S8R UT. IZ a 2AM disk was
sirency Lo eXistengs thefl Hog crlve npunpel caangk ne
changed, and it zannct be wade smaller althouga Lt can be
mage hblgger LFE mgv s garp thed phe igurraatly dalined Ran
¢ick will ©e deleted and the RAM sesgments [re=q. It LS
conventicnal bt vse drive "Z:" (ths last pgosslole crive)
ProE  BEn W BN B mauEne gensal rew Wity grwisnsicn  unit
Wandless whdeh @ay e Lidred, L

coRM AT CoMMAND

The CuLlt iz FCRMAT command will te faliriv simg.2, FuU3T
-5 ensurs that Ltne svstzm can be used without any diss
SRR Seen SyTUWans. T e ammeemad Ehagr [SopRE WSLIE DR
siomlied with oA more sooniutlioazed Zlsa fesidant FOUAT
pr&%:a:. _

FELDOS CoMHMAND

Thie s pob @ cermnand to be cbkirped Y iSp USRD i, A8
nrcvidﬂd EOE DrogTans., To ensurs that Lt 1s not Lyped DV
accident, it is immedlately fellewed in the command String
B & RN DwEp, It is used by RAM residentc extansion
anit handlers to link themselves into E{DOS5, and can also
be used to find out the address of EX(DOS worxing Rl RO

anle IS-DOS to call EFISH.
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