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This document describes the ROM resident part cf EXLQS

which provides disk extensions to the FX[DOS sperating
systam. It does not describe the CP/M ané MSK-00S
emulation facilities orT the I15=-D0S command
environment, these are covered by a separate document
(PER-16). Related documents are:

PER~-] EXDOS - System QOverview

PER~2 EXDOS — DISEKIQ Specification

PER-3 EXDO5 - Jdnit Handler Specification

PER-4 DISKIQ and UNITH Implementarion “otss

PER-L§ IS-DO0S -~ System Specification

Coovright (C) 1985 Intelligent Sofsware Limited
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INTRGELUET RGN

The maln code of EXDOS is t!
(FISH) which oraovides a:l the

LT
fo M
|

cammunicating with files on disk. ef progras {ap
Frem IS_COS}) do not ceommualcate directly with this, but go
througn the E{(DOS CLI or Lhe DISK DEVICZ which in  turn

calls EFISd.

Since FIS5d L5 the central part of EXDOS through whiech
1l communicatlon goes, tals will be described in detall
Fore c¢overing the  hilcner level Functions such as
EXDOS CLI and the QISR DEVICE.

the

g EXDQS ROM ENTRY FOINTS

The 2XDCS ROM is formatizd as an EW{CS extansion ROM with
two additicnal entry polnts to FISE and to DISKIO. The
DISRIO entry polint is provided for user's who wish tc use
the disk controller hardware directly witnouz geing throuch
EXEgE:, The FISH entry point is provided to enaple IS-00

z e
to call FI5d, and s nokt Lntended Eor user nrograns Toess
1s oL course the normal EXCS system BRitansldn enbry point
which providaes varilicus facilities nc1ﬂcﬁrg initialisation
and che Z{DOS CLI. The format of the star:c of the EZNGOS

ROM is as follaows:

00 DB "EHOCS ROM"
O8h O 0
0ah 5P S7S_EXT
0Dh J P OISt
10h J2 L5
s INITIATLISATIO!N
D::iﬁ: EXDE "s pcold stars routife Lt wil) fiad the XGOS
RO and Lacliuds2 L I 1fs Lant AT extarnsion T0OMNg. The: main
stages In EXDOS initialisation which thea fcllow ars  as
below:
Yini E{CS calls the EXECOS RCM with action code 7 to asxk 1Lt
- how much R& 1t raguires, E{D0Ss will asx  for

sufficient RAM 1in the system segment for all 1its
internal wvariables and data areas, including these
neaded by UNITH, DISWIO and RAMIIT. This iacludes
three default sector buffers (512 bhvites each) so the
amount of RAM reguired here will be gbgut 2.5...3k.

PEn g a0 Copy¥right (C) 178
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s HEXT s eidils LRe OG5S ROM wilin sorion codes 4 Lo
taiSialisae 1% ELDCS uses t1¢5 Loy =seo ume by Sataspnal
data structures and tc  inirzialise i1ts variabples.,
UNITH will be liakxad iIin as wunits L...4 and any
g<iznslen unit nandlercs [n ochar ROMs wiil be lccatad,
linked in and Lnitialised (se= PER-3). AL thlis stage
ZXL0OS does not accesz anv disxs.

3. Flnaily EMCS will call each ROM in tura with action
code L (cold start) to give it the option gf sTdTilng
up. wWhen EXDOS gets this actica code it looks on each
cf 1ts drives In turn for a text file called
"EADQS., INI Y, IZ L1t 15 found then this is made Lthe

default drive and the commands in it executad. These
ccmmands may  1nclude a "LOAD" cemmand to  lLeoad and
starc up an applicaticons program (such as IS—-DOS ) from
dlsk, If this is not done then EXDOS raturns without
Caking control to give another ROM {for example IS-
2a5IC) a chance.

INIT aLISaTPION FILE = MEXNEOS. INI"

The £file PFMEXDOS.INI" s a text £ile containing a
Sequencs of system extension commands which will be
executad o¢nce when EXQS cdoes its "cold shart® ROM  scan.
The cemmands can te any arbitrary text st Lngs which will
22ch 15, SuEn be cassed ground aill ROME, E8d in  passienlar
will bhe EECELUEd BY Cho XGOS ROM ikseif Thus anvy of the
EXINS LI cemmands described in secticn 7 mav be 1nciuded
tn this £ile, Also any cther extansicn commands reccgnised
oY gther ROMg may be iaogluded,

ror  example, 1L 1s peossible bg include a  “RAMUNITT
commanc ©o set up 2 RAaM disk, follzwed bw "C0PY" commands
td <Copy flles frzed dlisk onto it After exgcutrling these
commancds, the RCM  scan will continue so if the IS-BASIC
cEreicoe LS phagged ia ibh willl stoardt mp, Thus Lo &5
pessible  to use the "EXDDS.INI" Dile to set up a c=2rtain
dLsSKk eavironnment fgr other applicaticpns ROMs.

Ancther particularly useful command to iacludse  1a  the
“EXDODE. EI” fi1le is "LOAD" to load system extenslcns oo an
~opiications program from disk. Alse the "SET"” ccmmand can
Ee useful to s2t up EXOS variables. A partlcular example
of an apclications prcgram  which caan be loaaged Ls
TISDOS.CCMY,  which will boct up the I5-00S5 operating

.

system. Thls 1s described in document PER-15.
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all other dabta as23s wWhicn ars  passed Lo EEL
ol Lavgimas 1 Eile Counticl Blogks (FgBsi .and cataname
striags, must be paged 1atc 2-80 space when FISd 135 calied
Teapeal i Ehep "“will HaeE @ B v page-l begzase Flgk
racuiras specLilc Ssegnents to be Lo Lhe other taree
segmentcs These data azas can cross segment  poundagies
provided that BOTH segmenis are paged 1 correctly.

Register I must be set Lo polat Lo Lhe £LZ0S5 RAM arfea
in page-2, the address of «“hich can te obtained bv a svstem
a¥tanslica command (sez sectilion 7.13) and is the same as
that regquired by DISKIO (see PER-2}. This addrass never
changes aftar E(COS has started up s@ 1t need oaly be
obtained once.

fegister A& 1s usa2d to pass the functilon c¢ode, otner maln
registers are used fer wvarious paramerers the detalls of
which wvary £for different functieon calls. For many
functicns IN is a disk transfer address and DE pcints to an
FCB (file control block) wnlch muast not cross & 2 Segmenc
boundary Ul and 22 ares alsco usz=d for scme funchicas.

Or  rvarurn frem a P£ISHE functien call, the pacing anc
recgister IY wiil be presarved. all cther mailn IC&8GLST2I3
taf, B8C, DE, BL, If and IY) will be corrupted exc=cl wiers
thay  rELden fosvibvs from e funcktion gall. The altZarnace
smeizrer sab (APT, BC';, DEY, EL'] will Be praserved: ARl
functicn ¢alls return an EX0OS error code in reglster A,
whieh will Se cers I8 the call was sucgesial Theg ETESS
wilt be et gporcosissly for the value ot A

Below e @ commleke LisE gf FESE  functids £EIAS
ingiudine Lthelr functicn gaces Note bthat althouglh thcse
fomactien calls are ia scme -cases slmilar te IS-ICE Zunctien
calls =hpw are not ildeaxtical and the functicn CoCes alfg [oL
EiiE SdmaE

€ aile FRagtren
cun reiael BUTESES
g Coen file
Hzhk Clcse file
23h Seareh for firsz
0dh Searcn far next
BEh Cpen searched tC3

- Cah Tolaetae flle
07h Create L1lle
0 Bh Rename file
0%n Move Lile '
Onah Change file attrilbutes

Bia Get leglin vector
OCh Ca* alliocation information
QDR Gar cr set UPB {unlt paramstar blegk!
GEN cor §Lis Bl
2 SanerriinT te1r 1335 Ineallismant Soalnwarae Limnitied
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Ry Read [7oin f1le
LSS o drits Lo Ella
Lin WrLEe webs e ELLLS
Linm ADSOLLIe sactor read
L Ih AbSgiuts sechor Wwrina
14h Change diveciory
1%h Marxe directory
L8 Pemove Zdlrectory
17n G epprent Qlydeteny
L8h Set Error vector

EXOS VARIABLES

EXL3S  L1mrlements scme agdditional EBELGS variables which
are used by the various parts of the systenm. These are
Listed hera. In addition to being accessed as EXQS
varlables, they can be ac:ezsed at address {If+<name}} as
lang as IY contains the EXDOS werkspace polnter and  the
system secmenl is In paQE*E.

wber Name Flaficbian

h RCH_ A DU5 Secment number ¢f the EXDOE ROH

2720 FSH PO S

22k FEH:FL N The fcury Clsy Lranster area

77h EER B2 / segments for read ana write.

2 R 8.4 7

L ey oA TEEoy PhEE ooin Bakahy Sl aE

T?h VERIFY EXDOS verlify f£lag (OH/0FT)

22N CEZF UUZT Dol gpead § siptesgm e piareres L) e

77h RAH:UHIT Eid dlsyg unit npunkber. Zerzgs Lt zone

220 STEY RATE Sheg rpoy for GNITE 0., .31

77h B TR Eregn ogng furn sEsRT

2724 oND O %

77h QD 1 X e plY random sumber paintalned

73 h e S £ By DISEIE fTor moiuse IGS

274 RND 3 -

P CONEEOL BuoUER LFEORS )

All file access is conbtroliled by CRBs which are similar,
but pot iZentical to exstanded FCEs i MS-0035, which ace in
turn an extanded versicon cf T2 PCEs Whenever an FCB 1s
nass=¢ to FISHE, 1t must ze paged 1nto Z-80 adcress space.
This @m=ans that I5-CCS has to ¢oovy arl user FCBs Lo an
internal buffer before passing them on to FISH, which
enaples 1% to also make the translation Erom CP/M o FILGH
format and back again. Detatls of formats of IS-DOS FCBs
can ke found in document PER-16.

2 CHpveIRE S L2 DERe L BEEEsEY Lindped
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an ungpaned FC3 oaly has the drive, f£llename  and
extension  flalds sat  up, and rthese may he amblcuous
begfvalinme B smmmensges e When an uncpened FCZ2  1is
passed Do PILSH, a PATHUNAE string is alsg massed, which
derflnes what dirzectorv or sub-dizegtory ko uvse, Saw
section 3.3.2 for details of these sLrlngs,

When an OPEY or CREATE aperation is done cn an rCB8, Gthe
remaining flelds are f£illad in., The reserved arsa contains
laformation wihlch specifies whera the File is located on
dls< and what directory 1t is in, so the pathname string is
noe longer reguirad,

L FCE TORMAT

All FCBs (File Control Blocks) passad to FISH ars 43
bytes long, although some cf the Ffields at the end will not
be used for unopened FCRs,

BEh SNCRE CoE oEmpELInEl ey wibs HE-res
Olh..,ljih {]Gﬂh { - [ | - & ] - - )
d6h File akfribhuba LTy EOr Horhal fikd, dan ba
vsel to sesrch for special cLrectary entries
{see sectlcon 3.7) and g g¢reate hidden
rd T
ol = Read only
bl -~ Hidden file
2 - Svystam {filg
23 - Volume labsl
24 - Sub-dircotorse
25 - Archive
He, B7 — Zera
fLEE D ETre ERnET. Cdh =>» derfzanles drive
Blh,..LZ% = gpesifiad griva
Pl R noL allowed
Q8. ..08%8 Fiiename lelt justified with trailing blanks,
2it-7 will ke igrored,
R D L O WS Filoaname extansion.
T R e Hob used {8lock number in I2~-00%, extent nltmber
anac S1 1n C32/M)
15h. . .26n Not used (Recosrd size (o T€-005, S22 and racord
- » []
IR IR ERaM
L7%s o 1Ak File size In bries, lowest bvte first
T T % | Cate of last medificas-icn.
Dres 15...9 = vaar O, . LL9 (I9B0... 20093
2 i 3erad = Ooany ... T2
RLEE e 02 29 Yoo wdid
i A e e i e T 1L YERE o R e el ey W) N3 ghngeaai



T

'J_.ul
'a

LA

o

L

Lot

3

-35 ECLOS - BSystem Specificacion Fage 10

Pathnames arz2 used by all FISHE calls which take udaooened
FC8s as parameters. These are:

Open file
Create Firle
Dalete [ile

1
1
Rename file
search for
Change flle attr:butes
Gat £ile sizs
Move flle

FUNCTION CALL 00h ~ FLUSHYd BUFFERS

Parametars: None
Results: A= 0 (status code)

Tnis function £flushes all dirsy sector buffars to  the
dis k. Open tlles are not closed. It taxes 0o paramectars
and always returns a zerg sctabtus code.

FOWCTION CALL d41lh - QPEN FILE
Parametaers: PE -> Unopenad 7CB
R <2 Damamaens mooed s
Resultz: A Hila bag pade
HE <2 Faoe FOSowibh soms fimics Eillen

The specified diractgry is igs searched fcor the file
specirfizec in the FCS ang the fils 1s opaned, &an esrgs
(.BOFIL! 15 retuzned Lf 12 is not Ffgund, Tf dr-ive
specified ts zero {(default drive) then the drive number in
the FCB will be replacsd by the actrval Zdrive number used
(L...26). The ambiguous charactar "?" is allicwed 1inn the
Celeditie of BYxbengiorn Lo the FCE, in “hich cpoe the fizst
file found will e openecd.

The £f1le size, date, bLime and atiribute bvte and the
current volume id ars cooled ints the TCB and +he file
poclater 1s set Lo zZero The FCS can be used Immediately
Eor reading or writing
z Cepwyrinhs 18k L8235 Inptertliceant Sgftgaens Lo ited
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lEn Time of last modification.
Berd 15 ..13 = honrs 0...23
92z3 10...% = minutas 0...59
size 6...0 = seccnds 0...29 (7 secends)
o e o nesarved,
27n Not used (Curcsnt record in I5-00S and CZ/ M)
280y w29 File pointer, lowes: bvte Ffirst. Set Lo zerg
on  open and adjusted by all reads ard
wriitzs. (Random record in I5-00S and C2/H.
2Ch. o w2Fh Volilcvme 1d. This 1s set up when the fila s
cgened and checked on every access of  the
FC3 to easure that the cerrect disk is being
used.
L. PATENAME STRINGS

“herever an uacgened FCB is passed to CIZE, & pathname
gEtring 15 also gassed, which must ke paged into Z-80 memorv
space as well as the PCBH, This szring can spec:ify which
arive andc directasy to use for the operation. Li A8 18 &8
nuil strinc then the current dizectory (root diransary by
ceZault! cf the drive specified in the FCE will he e gaa
with zero belng raplaced by the currsnb defauli drive,

If the strisg is non-null then i“ centains an ootional
dZive. specllilier Ior ewanples "pae, wy w, L™, el lewen
bv a series of Sun-directory names separated by back-
slasnes ("\"}.

IZ the drive sgecifier is present thea the appsgoriate
drive number will ba pub in the PCB, cver-ridia~ whabtauser
wos Eners befcre. I no Erive specifier is given Shen the
drive npumber iz the 208 will be used, which will normally
be set to zerg thus selecting the defaul® deiva

£ the Eiorscharasheor aftbs BRE "HT I8 4 Badk-eraen
Lhen the sub-diractory list starts from the root dicectorcy,
otherwlss 1% sharts frem the currant directory oI the
drive cach sub-dizectory name in tura will be found until
the end of the stirinc, with a .NODIR error being ra2zZurned
Lf any one dees not exist. The sub-cdlrectory names may not
contain ambilguous characters ("27 gr neny
pi SETERRL T
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parametars: DE -2 Joened 2 ‘
Hesults A = Stacus coane
UE -» Zame FC3

Closes the £file corr=sspondiag o the FCA. Iz Ls not
necessary Lo clese Llles whilich have onlw been raad and o
Ldey dze cloded Lhe disk directiory 45 foro wpEalsed: £ any
dazta has been written to the £1le then the directory enbr:
w.l]l be updated aporcpriatsly with the new data, tlle, &4
and allocation 1nformatlion. Nobte bthat aa alterad file can
cnly be cilosed correctly LI the fillenzme i1n the FCB has noc
zeen changec. Also the attiribute bvia 1s not altered, this
can aqnlky e dene with & "change ebtributs=s" ¢zall ({sae
secticn 3.141).

3.7 FUNCTICH CALL 03h — SZARCHE FQR FIRST
Paramebars: BC ~> Scace for new FC3 (40 bvtes)
DE -2 lUncpbened FCB
BL =¥ ferhnghe $ering
Resulis: A = Status codce
X => Seme address
ol R ihataee  EICS

Swarshes bhe sSgegifised dirseocory fgy 2 [ile whoioh
matches the filename in the FC3L Ermigerhs §ilongTos
{centalining "7 character! . arz allowed, in which gasa Gthe
Firss file which matches will Se found.

e e Bile 1E Dound; & Valid vacpened U2 Zoo vhis Iila
wikll  Be getig b e agdrass foiafel O D 2. TRLS &¥p IO
consist oI the f£izst 7 bytes frcm thne sesxzch TCE O fcllowed
Bir  EHe frive gumber 2nd thds Shg Jb Dite difssticd BRLEY
Nota Lhat the atiributes bvee Lo the ECB (zvza 6} ~rili ke
tne  sam2  as the scarch TR, oY foe spliTigitaes £ 0 The
locatad il Thais files ghtoibites g 2o foung fooa ffe
directory enty (ses secticn 4.31.

LE s SeEaEs8a FES opibridvvhs Vs Is Sdrs  Bhed. oRiY
paragl Eile entoles widl be found. Entrisy ROE oouk
label, sub-dire=zitcries, hidden Eiles and svstem files will
nob ke returned.

If the "wolure label" bift of the search attriputes L3
set then ¢nlv the volume lLabel entzy will be recurnec, ana
it will alwavs be looked for 13 the root dirsczory
regardless of the pathname. £ the "hidcen £1ile", "systiem
Eile" c¢r "sub-dirzzctory" bits are se% then all normal f:ille
entries as well as the sopecifled special enkries wilill ke
returnad, See  sectlon 4.3.1  for details cf Lhe bBlo

asslgnments and meanings.

HE Tn Comppribant {4 90 Inoel: ent Saofwenoe falamy Sas)
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-85 FXZOS - System Soecification Page 12

The file can be opened by immediacals czlilng tne ‘cpen
sgdiched BCE" fupchlion [lzes sSasELss Foan e This uses
iniormaticon stored in the sesrch 5023 Eo cefine which
direcztory the file is ina. Altarnatively the origipal
patapame string can be passed to an ‘coen file" function
1522  secticn 3.5) along with the pew FO3 bur this will be
l2es efficient as the whole sub-direc ory patn will have to
be re-searched rather thaa just the lash G BoEsEy,

FUNCTION CALL 04h - SEARCH FOR NEXT
Parameters; 8C -> Space for new TCB (40 Dy tas )

DE ~> FCB uvsad fer "ssesarch for first™

status code

I¥X -> same address

DE =2 same FCAH

(o
tn
{5
l-—l
r
(7]
L
)

after a "search fer first™ Ffunction call fse2 gegfign
J.7), this functicn may bLe callesd reocRdUedly ©8 Tind
sutgeguent wmatches of the filename L it  was embilgucus.
“n&  adaress pointed to by BC can be diffarsnt i deslred
Sut must be paged into Z-50 MemQry sgace of ccourse.

Toe reserved secticon of the search FCE contains che
inicrmatlion which FISE neads to continue *he search, SO 0g
£.l2 cperaticns must be performed wish this rCEB betwean the
'search for first" and any calls to =his functicn. The
taformaticn stersd ln tHe new Fo3 ig evactly gy fne “Senrsh
o Einme®

SUNCTIOE CALL 0Sh - OPEN SEARCHED Foy
Faramgters: DE -> FCB returned by =zarch function
HL, =2 Search TS5,
Resuvirts A= Stoatus code
CZ -> Same FZ3 cgened

Thls {unction must anly be callisd to open a file which

Has been found by ! search for first" or "search for next"
see sactlon 31.7). It uses informaticn stored in the cearch
FL to locate the directory ccontaining the file without

having to rescan down a chain of sub-dirasctories and it
thuz more efficient than doing an "cgen File".

The FCB pointed to by DE should be the ane sat up by  the
search operation and it will be opened just like a normal
open function call. The gsearch FC2 must be the FCB which
the search operation used and mus: zot have beesn altered
since this file was found.

R LRt A 0= T F o™ T MmNy a— - i A g | —
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3.0 FUrCTiGHN Cafil Usn = DELZETE TILE

Parameters: DE =2 Uhopened FCO

HL -> Pathnane string
Results: A = Skatus code

ODE —2> sSame FCH

AlL eatries in tne specifiled dirachtory which match the
filename in the FCB are deleteg The "hidden f£1lle" and
"syvstem  file" biits iln the attributes bvte can be set Lo
enaole Lhese Lype of files o be deleted, other biis must
be clear. See sectlion 4.5 oo supgort for un—-deletiag
tlles. IZ po flles are deleted then a .HOFIL errcr will be
raturned.

3.11 FUONCEION CALL 07h - CREATZE FILE
Parametars: DE =» Uncpened FCR
Bl —2 dathnene sboing
fasul os &= Soatus code
£ —-> Same FCB opened
This function L1s very simllar to the "open £file”
functicrn cz2ll (se=s sectlcon 3.5) exgent that 1t is used to
creats a new file rather thap c¢pen an exlisting one,
Ampicuous f£illename characters {"?") aze nct allowed i
the £1lé alresdy erists Ln- the specifled dirspbory then @t
SLEE  Ee S@unczteEd Eo ‘zeros Length ready fdi wrkting,
ctherwise the ficst fres cdirechory enircy will be set to for
Tais Bide, DS SRR WiLEh EEES bkéngthy  ITE Bhe diresiory U
uli  then a2 LDREFUL error will be given fonly the rcot
directocry can ever be Ifull!
The *"hiacden file” opit may be set in the attribute bpvis
b g¥olide the f1le frvos rnoocnal dirsguory saafobhes. ALL
Gfher bibts In the atiributes brone will be ignorad.
3.12 FUIICTION CaLlL 0U8h - BENaAMED FILE
Paramarars: DE ->» Unopened meodifled TCB
HL —=> Parhname string
Results: A = Status code
DE =2 Zame BB

The modified FCB has a second filename starting at byte
18h in the FCB. ambiguous characters ("2") are allcwed 1in
elther filename.

Remby"a Copyrighszs (0§ L3R5 Interligens Sgitware Limlted
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The sgegidind direcoory Will Ba searched apd ewescy
matching occcurenve ol the first filepame will ba replaced
with kthe secoad. if a "?" appears iLn the second name then
the «¢orresponding charactsr from the origilnal name will be
oresesved. Checslag  Ls done btg ensur2 that no duplicate
Silenames are c¢roeated. [ no flLies are renamed Gthen a
LHMGEILL erzor will Be returaed

The attributes
directories, nidden
renaned by setftd
name"  bliL 1ls sat
and GtLhe root dirs
DaThnane.

byte allows the volume name, sUub-
, Ssystam and read only files ta he
L-e apuroprlate bits. If the "wolume
en GHLY the wvelume name will be renamed
ctory will be used reagardless of the

L7 sub-diractories are being renamed then a check will
be made with the current directory path and any dirsctory
which 15 coukbtained in Lhis path will not be renamed.

FUNCTION CALL O0%ShH - MOVE TILE

raramerersg; e =i Remdren. EEE
ol —> New patihname string
Pesyillis: & = Etatus ccde
o =g Zene BEE silges fiss

This Sengbion qust oply oo gallisd gftsr ¢ Bile pr sub=
glrectory has been locabtasd with @ "search for fizst" oz
"search  for nexc" fancticn call (se= sectlion 3.71). It Ls
ysed fo Beye Yhe fils gr sub—directory Zrom one dizschooy
Eg anccoez. The data ¢I the filles 1s not dupllicatad. i
fg fel zeidible to meve & gub-cdiresctory dinbts ocoe gf dbs own
decencent dirsceories cr into itsel . Alse any diractory
whitch 15 gontained In bthe gurrent dirschory pabh ‘canpos Lo

moveda

Thie seacaen BCR ¢onfainsg Loformatiors shich defines wWhess
e Surient pivecigllr engiy Sor the fige k£ NG Lhe HeW

cafhnafie string defides whilch dipscetory the fLie 45 Lo B
motved ko IZ the new pathname string coontains a doive
sgeciflier “hen 1t pust e the same drive as the file L3
CUHZTOROLY o The wlhole directory eacry correspcending to
the f£:ile will be copied 1nts the new direchtory and cdeletad
trem"the ¢ld cne. The search FC3 is not mediiied at aitl so

more "search for nexit” funcilon calls can be made wibkh LE.
i
R—3/Z Coowrighe (€ 1988 ingalligany Sofsuars Limired
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CHAGGE FILE ATTRIBUTES
Parameters: DE ~2> Unopened FCH

HL -> PFataname string
B - 0 => read attributes
L => change attrtibutes
C = Mew attripute byte 1f B=1
Results: A = Status code
ODE -> Same FCBH
C = Attribute bvte

I° B=0 then the attritbute byte of the specified file or
sub~directory will be returned (se= section 4.3.1 Far
detalls of the attribute byte). If B=1 then the attributes

w1ill be set to the specified pew value and the new vwvalue
retuarned, but only the "svstem file", "hidden file", "read
cnly”™, and Marchive" bits can be changed. Amblguous

E:ilenames ara aact allowed,

Note that 1n order tgo change the athtrikbutes of hidden
files, system files or sub-diractories, the apocropriate
attribute bits must ke sef in crder to Eind the file in khe
EFirst place.

FUNCTION CALI: OBh = GEZ LOGIN VECTO:

Faranetens: None

Resulbs: a = 0 (status ccdal
Cx = n'rh word of login vector
ML = Low word oi leogin vechor

The login wvegtor 15 a 26 bit pumber which specifies
whial logusal drives grs JUELIEEIS &3 be wded. Unliks @2y
all gdrives i1n the system zre always "lcgged ian® Big =i
correscends to drive "A:" and sc cn, with the bit beling se-
to lndicate an available drive,

FUNCTION CaALL O0Ch — GET ALLCCATIZY INFOEMATIONM

Paararmit e RPN S ey

Results: EA R

fet to be defined in derail., Will roturn abt leass
sectors/clustar
sector size (alwayvs 512)
numper of clusters on disk
nunber of free clusters

/2 Copttighe 20 1985 Imtellicent BSoftwars Lamitad
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FUNCTICN Call 0obh -

Paraneters:; JE

o

DU = SyesteEm hoerLsicdrion Bace 1o

Lij_.

GLT COR SZ7T UPB

-» Polnter. Lo UPB {or 64 bvie space
Eor gnel.

= Drive pumber (O...25]

— 0 => Gat UPB
1 => Zet UPB
2 =» Cancel UPS

Besnlegh A = 5Status coge
DE -> Same address.

Lf B=0 then the curresat UPB {(unit parameter block) for
the specified drive will be copled into the user's wmemory
adaress The UPE will always be checked with the disk when
this function 1s called to ensure that it is up to data,
The format of UPBs is describted in decument PER-3

L]
-

Lf B=1 then the usear's memory area must coatain a Upo

then be used for all further acressesg to b L L

-

1
ther than determining the UPB from the disk. anv
=TT

dirty buf s wl1ll be flushed to disk first. This function
15 oprovided to allow some non-standard disk forsabs o be
useaed,

A c¢zll with B=2 will cancal the effast of the usar
sgpecifises Up3, allowing the drive te rastirn 3 aermal
automatic disk parameter selection. In this case, ragister
CE need not e set up. When this function 1s czlled anv
ouffars will te flushed and the UPR cancelied. THE HENE
4CcCess o thlis arive willl then determine the dizk zvos Srom
~he disk. The digk snhould thersfgre nct be changas unkil
g fimar  Phie Foneobben lg dgceed o @nsirs. oiise BEiImes  mRa
LiGEodn eoofeast by

FUNCTZOG CALL BER = BET FILE =SIzE

Farametarz: b5 =2 thobgoed 0T
Bl g Painmsme iganomd e
Resulss ~ = Scatus cade
DS —2 Same FCB with sice, dacs ang Line

The ELfEgicsy 4% sédnghed Lot khe sooeified I2ia
tamblguous characters "?" are not allowed) and the size,
2atz. and ime Eislds from the «dicoctieony enbroe ans copied

]
[
ii";l-_lj Ehe FC3.

r.J
0
0
h<
H
=
2
o
W

FEA L9EE nnel Lisedr Sefsgaed iR
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AT
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crUIETICH CALL O0Fh =~ HAEAD FROM

]

r-;]

—
)

t—'l

L

nq
r-li

~> Disk transfer a

Cnened rC3

tumber of byvtes o0 read

= Status cogde

~> Updated memory addrzss
—» Same FCB

C = WNumber gf bytes rezd

253

m
E'FJFJQ
1
.

Resii by

[}

A R

m 3 H

Reads the specified number of bytes frocm the file to the
ais< treasfer address. Up to &4 can ke read inoto the
segments aeflinea by FS5d_PO...Fsd P3 with aav secment
tcundaries being handled automatically, an error wiil be
reaturned tf the read attampts to wrap around past the tog

Tne position in the file is determined by the Ellae
colnkter Fielid af e BCB which will be updated
appropriataly, IE an error code is returned then the
number <¢I byies succesfully read mav be less than the
humier r=tuested. I the-read attamots to rezd cevend the
sno §F gile EhEn & 00F arEar Wwild BS returned,

SRS DEER S, LR S SRS TH PIZE

FRrametars IX -5 Disk transisr addr=sy
i oy el PR
T = . Number 0f bvies to write
Aes2ivs: B = SLaTus coce
Ii => Updatced medory acdrass
B =» Goos FOB
B o= dlumiem o fyehse cuprsibesi

Wiritas the specified number of bytes from the disg
transfer eaddress to the file, Jo Yo 4k mav be writzen
‘réem Ehe  gegments defined kv By vil o o dante - it
sezment touncaries beling handied sutsmaticai v R EEmmume
will be returned 1f it aittempts to writz gver bthe =2ad  of
p R = e If the EICS wvariakle "VERIFY" iz zerg then an
altematic werify of the writisa date will bw performeq.

The gosicion in the file 15 determined by thae fille
polntay fleld of the TCH which will Ee Updatead
aporapriately. If an error code L1s retuerned Chan che
number oL oytes sucrcesfully written mav be less than the
number rezuested.

If the write goes beyond the end of file then additional
disk space will be allocated as necsssary and the file size
adjusted. If 1t starcts hevond the end of file then disk
space  te  fill  the “gap" will bte allocated but noL
intolalised. '

2 Commppmlanlyt () 1 SRS Teepel b ooidin gl doesipst of, Py oisag
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EAO)E = Synram Sgesifieartion Page 13
£ tmaze L3 iasullicient soace on the disk For  the
entbire write operation, then a .0SKFL ervor will e
returned and NC DATa WILL BE WRITTE! aven Lf EhMe start of
the wrlti2 would overwrits existing data in the File.
&k SUNCTION CALL Lih - WRITE WITH ZERQ FILL
Parzmetars: Tl ~> Disk transfer address
GE -> Cnened FC3
eC = WNumper of bvtes Lo writa
Fesults: A = ESltatus codé
IX => Updated mencry address
DE =2 Same FC3
BEC = Numcer of bytes written
This functicn 1s ldentical with "writa to file" (above
except that 1f bthe write starts beycnd the end of the file,
~he disx space allocateé to f£ill the 1“gap" will be
IpibaglosdEn o Earis.
) FURCTION CALL 120 - ABSCQLUTE SECTOR READ
Parametars: Ix -> Disk transfsr address
GE Degical Sentgr pumher
E = wunber of sectaors Lo read
L = Drive nuncer (0.._.26)
e A= ESobkrus gode
X -> lpdaced transier address
ST o= Next LEgg ieal, sevsn® Hitnbed
S NANSEE O Soe¥crs TEad
L = Same drivve pnember
The spegilied seciors are rzad fzom the disk ta the dig)
transiary accroes. U o €<k ¢can k2 reag into ohe segrente
defines by FSHE BO...7SH DI, winh E2CTI AT DOUnCarlies DELDC
Nandied aut:matfczily and an errer will be reaturned 1f  £h
Fgan. @attenobls 16 foad bevond the end of poga=). I£ &l
TG guioery wien the numker oI cSeciors read mav be les:
than the pnuncar reguested, Normal retries are provided L
case of errors.
-5 /7 Copyvrisght (i 198s IntelilZgon: Saftbwoese Limite
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3. 23 FORCT IO CaLL L3h - OLUTE SECTOR WRITE

L=
3

=

-
|

o

Paranetscos: DLsk btransier acdress

Logical sactor numcger
NUumper of sec.ols Lo wrobo

= Drive number (0...25)
= Status cgode
Updated L=
= Hext logical sec
= dumber af sector
e

=

LS e

[ lie vl 05 W= < S b 0 I 51
|
hT

SHE numSsT
P e 2

The svecifled sectors are written from Lhe disk transfer
accress Lo the disk. Up to 64k can Le written from the
segments defined oV roH PO ... FS8 23, wlth segment
boundaries being handled autcmatically and an error will be
returned 1f the wribtz attampts te write bevond the end of
page-—3. I1f an error occurs then the numcer of sectors
Wwritten may be less than the numker raguested. HJormal
retries are provided Lo case of ercrors. If the EL0S
variable "VERIFY" is zero then an autcmatic verify ©f the
szctors will bDe done. -

3.Z4 FUNCTION CaLi l4h -~ CEANGEZ DIRECTORY
Parameters: Hi, => Pathname string
results: A = Stazus ¢ode

The pathname specifiles & path to g diractory which i3 to
ce diefe Che oRis8ng gireftory for &his  Sriwe, LS any
grfgotory in khe pathnens deas not exist fthen =z . BODIR
SETOT L5 fsbudned wnd the gufterl dizeeigny is aok chaficad.

3 ki FONCTION CALL 15n - MARZ DIRECTCRY
FLEaNRUREE Ch. =3 PALDNERE 8Eriny
TR AR A = Status code

The Dazoangre sSteficlices & ney subedisdetsny yiieR Y5 Eo
be created. The lasc ilzem in the string Ils the name cf the
new sub-diractory Lo crsate. If 1t a2iready exists then a

DIRX errcr is returned otherwvise the new sub-direchory LS
gEaated mac EHS SHe dmrodal BEbpisg LR A% g BE ML Rhieh
polnls to the directory itself, &Aod ",." which dolits ta
its parant directory.

b

P 1 - = - . B -
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PLLING BEETEM and DIGE ALLSCATION

The filing system supported by ELDOS is compatible wish
all versions of M5-0CS up to versicn 2.00 {(at leas:-}, and
WwlEH MEN-005; provdded 3S1? pyre sechars are used, The
varlous disx formats are handied by the unit nandler (see
PER-3 and PER-4), E{DOS simolyv spes a disk divided up intco
512 byvie sectors nunbered 0...¥-}1 where "N" is the total
number cf sectors on the adisk

Each disk has a bool sechtor (sechtor 0), 2 root dirsctory
and one c¢r more ccocpies (usually 2 of a file allccaticn
rapvle (ZFAT) The remainder of the disk is diviced u
logically into CLUSTERS numbered 2....M+lL where M is the
total number of clusters. A cluster 1s the unit £

Llocaticn on the disk and the size of a clustar decends on
che disk format, normallv it is one or two sackors. The
sectors of a cluster are always seguentizl.

The cob dirzchtory contains a fixed nunber (usually 64
gr L12 depending oo ‘the clsk formacy of ditestory sakries,
each ¢f 32 bvies. Each diractory entry refars tg a filae,
sub-dirsctory or the volune label. B suh-dibrectery glio
consists of a series of 12 bwis dirzctory sncrias, sut is a
variani2 size, with mora space being alloczbed when i1h
ceccmes full, The fcrmat of di:ec:ar§ EnTiiEs s Enamsly
as fZor HS-L£0s 2.Q0 (zee sacticn 4.3}, ﬁ

M Lhie Gr . Subegd fachory pepsists @f  w ogkate gyl
Thusteryy wilth “he Bl seh clusber pumser belpe storss o Shm
directory entry for the file. The remaising ciustars af
the Eile can bBe foind by E¢llowing a chaln of cluster
nunmoers Lo bhe TAT. The FAT aksy indicatac which clusters
on the dilsx arze IZree.

ECOT SECTOR

TR [OOE EBE0E0E &b APUUES UER s ssa85r BE YHE Bhol,
QUL Therk v Lle PURMAT snag DISHCOZ2Y oESgignis. Thig E&rmak
ls deslcned to oe compebtibie with all wersions cf H3-088 up
Lo werzsaen 2200 fab LEast) and Hith MSH-EC8 SRR ifaetal Blol I
Ly mdlied mhe SO0 B It G0Es ol cEniEdy gey BEph Eafs
used by EXDOS since this facility is prgvidec by the
CEAES.. IR ErlE (SUE mEdhien 2.1

DGh - CGEBh N\ - Dummy 8086 jump instrzucktion
01h - OFEhR > for MS-DCS compatibility.
02h - 090n / “ #
03h..,0AaR - "EXDOSL.0" System identification skring.
- Copreban: (08 PSS Intel ligsdr Sofsaars Dinses
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Pz i bia VR OESERNL On 2arlv M3I-205 digws Ca2ea
‘unlt handler  specificatisn” LFERE A E  BEE
cdertails,

LER = ZnBy Themtl MR RetLgn Z0 BPNS TS IS
CERGRTLDL L b WMsa uses thls as the encry
pcink Lo a beor program wWhich boois ug  MSK -
0S5 :tf presenct. Hot used by EXDOS which
U=es  tne "EALLDOS. Iur" FECL B8R for starting
1S~50S )

len. .. 3Fn - Sobt used, THisg Ls 31 DV
compatibility AR ol cossible | future
e Lens lons Lo the MS5-D0OS or MSL{~-DCS bagot

2 '::.H R L‘" —_ T £y
4000 . JeBR = “wgs Tov »Lrlng to indiczata that volume ID and
cirty disk flag are nrasent,

460 - Dirty disk flag (see section 4.5),
U0 => clean disk
L =% dizty gisk
§7h. .. 440 - byrus unigque veolume ID. T™his is a2 randorm
nuacar  put  on by FORMAT ang ulZaDIEL Lo
allew full checking of dise cniances (ses
BRSSO B iy
4Bh..1Frh - Noto used
FaLE ALLCTCATYON mea s
The file aliocation tanla Sh5lsis ol a L2-Liz snmre foar
22CR clusbtor on the diw The f1lrst two entrisg cCorrespend
C2 causers € and I which &8 no- eXl3t, 50 the FAT entrv for
Lie  firsg clustar (clustsar 2) star-so 1a the fouzth bvte of
the TAT Tae T.rsf three butess in the 77 2.0 g SELIoREE
Eyia ¢ AR mete, AIGEVE WER. . JEEL LEEE PEREE
Bvta l: Alwawvs [¥h
Buyta I Alwavs PFh
The TATZD bvie is used to deradmins dlSk Tnrmead L5 ohees
Ls no UZB Ln the beot sector (gsea PE0Y T DrrEoglige 2k e
noc lLsed
1
2 Cepryrigat (C) 1985 I[ntelliigens Sof=wars Limitod
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Fach eliustar =a2pcr-y 13 zero LI Ene clister 15 frse
other~wise the clustz2r 13 nart of a £il2 and the wvalue of
the eantzy is bthe aun@er 9: the pext clustss in the Lile,
with FFRh...EFFhD indigarting ghe Fast glustz2s in kthe Eilbe
Thus Che c¢lusters which make up the (fil2 are chalned
together in the [ll2. The walues FFOO. .. F¥70 are usad oo
indicate reserved clustzars LE they arz not garct of a cnailn,
with FF7n indicating a bad cluster wnilich must not be used,
A disk can ceontaln any number of ccples (acrmally two)
of the FAT. The multiple copies are used 1ln case the first
copy becomes unrazadable due to a disk error. Normally all
copies are ldentical but see section 4.5 fcr an exception
to this (to allow un—-cdeletion)
DIZECTORY ENTRY FCRMAT
A1l directorvy entries in the recot dirsctory or sub-
dlirectories are 32 bytes long with the following format:
¢0h...07h - Flliename. 8 c¢characters, left justified and
pacded Wlth spaces. The [ifsy Byte ap Blls
indicates the status cf the entry
00h - Hever be=sn used.
E5h - Eotry deleted.
050 -~ First filename charachter 1s EDN
AEy dhber chErggter ¥ fLhe lirsh cghagsgTmer
cf the filename. Hots rthaz the hbwgo special
names "," and "..7 are resarcved to pelot EC
this directgrv and its pargent.
08h...025 - Filename extansicon,
0zh - Abttribute bvis, See section §4.2.1
CCh.,..1%n - Zeserved,
thn...1l%h - Time N Feormat exactly as ina T3
18h,..19%" = Datce / (see section 3.3.1]
lah...13% - Starting clustezr of £ile (CO0OQZh...0FFF?R).
1oy, .15 = Size of £ile ia bvtes, lowest bvoa Eilrsc
2 CapyEirhs For 1985 Inmelidgent Sofrwaze Lmits
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i A ETHEIBUTE B AR
Llocatlon of blis ia the flle attributa bvbtz fa the
¥ooanbIv Ls given elow. Tae same plbt asslgnments
¢ for the attribubtes byia 1a an FCR (5ea sectian
Hore hat c¢ertain ceomélinabilons of biss are
253 (zokh volume label and sub-dirsctory set for
: See sectlen 2.7 for how to use bthese at-ribubes
ciony searcnes, and sectica 3.14 for how to change
Read oaly. If sebt then this file cannot be Writhtan
tc or deleted, but can be read or renamed.

Z1le will he

Hidden £ile. I set then this
: 1y [ CLoryY Sesrches and  Lthus

rom normal dire
from dizsctory listings,

Svystem file. LZ set then this file will be
eXcluged ‘Erem dormal difectory searches
Volume label, IZ Sekb thes this spboy de

= -
name of this volume. Can cenlv cocur in
Civsarmay.

SHO-EL EER ST FE  ®el. then Bhis egtow s 7 muhe
Cirectory rather tbthan a fi'a aznd sc canaot ba
coened Lor resdiang or writing.

rrohive Dit.  This bBlt is se: whenever the fiie has
been written to and closed. T2 can ke examnlned
ane  mesmer B ag ARQHIVE sEshrsm ES elsnidneg
WaRcaer Lhls file Hhas besn chaéngod aad should  bBe
hackad uD.

Feserved (always 01,

Reservec {alwayvs 07,

LD

formaz ¢f the boot sector allews an 4 bkvits unigue

dent:fication to be stored (see section 4.1), This

andem number put bthere by the FORMAT and DISKECORY
ta distingualsh this disk fzom all obhers. gt ot

a "WOL_IZ" striancg which can be checked to determine
vhe velune 1d is oresant. This ensures

Llity with M5-00S5 and MSX-DOS

CEpiriiahE 4@l 1885 Tatellicent Foftwere Eimiles
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AhEn @ ARl Gosdla? L3deh as BNETH ) gReti 8@ BUILE el
SEsRARE AL TaRUEng BN e Ul BEAR Eie iR L EE 2T i3
praseat ) co  EXNDOS ZLCSs uges  bthis il il o Wt i Ln
conluncoicn with MEDIA CHECK, Lo determlne whether tng disk
nhas been chenged Zor a dliisrent one If 8¢, &g LI Z40OS
nas any Giroy bufifers, Lhen the user wliil te warned i(seo
saztlon d.2). This ensurss that dirty beflsrcs can never ke
fFlushed onto the wrong dis«.

When & file 135 opened, o©r a "search for firgst" funchiion
cz!)l done, E{DOS coples the current Uolume 1d For the cdrive
Loto the FCTB. A1) future uses of this FC3 Lhen chess that
bhie wolume 1d 18 cofreck. If not the user is c¢ivenr the
ocption of Llnserting the gorract disk, or using the cuzrank
one anywzy {(see sactiecn B.Z}, This ensures that datsz can
never b read from eor wribten te the wromg ciza by
accldent.

4.5 DIRTY LISK FLAG {((RI-DELETION)

Mormally i1n MS~DCS compakizle svstems, when a f:ls Ls
déiEted ©hRE glisters whlch wers dEllosizied Bf 1L Ers Zgissd
as free= i all coptles of the FAT. This means chat toszie L3
nc  wavy Lo un-cdelste a f£.le which has [©Deen accildsnialy
delaned since the chaln cannckt be re-zulltb, ELDIOE LoNeved
allows Elled ta ‘be -deleted as long as nc  space
cllocaticn coeratlcons have been perfcroed since the ZIzlets
{i=2 no filles c¢reatec ¢ Gaia wrlttan <o disal Thas
faciiity L5 only availaple on disks which contain the
“Eaivge dd™ 4H LYe bogh secgidr. THUus LE E Eu5% was nosarad
Ly MEoomig pe MEXWRO8 then files sanast be gasdelstps foem
1T

In EXI3S when a Zile 13 deletsd from a cdizs wioh = val:id
weibieee MR £hR mliwdors @ne Soeen e gL wswiss gl ERe Pad
excent thne last cone, and the "dirty disk” flag in Lng Boct
e g st mey T s bl slosteoes pbes by Seews b O 2 45
gl 11 gugdlable b P lost enow g She iEL Theey AR
progTam, whinl Seoops the ¥ATs @nc Sirpeotorizes) Car
Fhersfore ra-pulld the deleted file (wr ZIlles).

When any cluster ailcocation operation Ls pericriied, the
Girtv disk flag 1s examined. Lf Lt is gere thaso Lae
cperatleon contlinues normasnly. Howerrsr 172 Lo 45 [pogegecd
then the last copy oL the FAT will bEe upcated to o Lae
same as the others zefors looking for a fz2e cluster. This
1s necessary te ensure that the last copy of the FAT  does
not conbtaln a mixture of the remnants gf files whica have
peen deleted and then the space re-aliccated.

PEReE 4] ComirsiaRE 2 F RS Iebtalliltagend ZRFSRhds Drauesd
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DIss BUFESRLEG

Where possible, ®I0OS Ccoes data transfars dicectly into
user 's memor . However when Liacompless sz2ctors are
CEgnefzroad; or BYEREEEES PlUR ag0dss sagment Dédndadies: ik
1s neczssary for buffaring to be used. Buffers are als
ne=ded Lor E{ICS to manigulate dirsccories and TaTs EXTOS
chHigrafadd maidtaings & Linked Ligt 9f S12 bice gactar
puffers,

W LCS permanently allocates itself three sectzr bhuiffars
~hen Lt Is initialised. These are 1n Lts systam segment
R and can never be removed. Additlonal secter buffers
can pce created at ANg time by apen a channel to a special
device called "BUFFER:" which E(COS links in,.

The order of buffers cn the chain is contiaucusly being
changea by EMXDOS to provide a priority schese so  that
frequently ac:essed data, such as FAT sachtors tend to stay
resident in sector buffers when thev are ne=aded.

CREATING ADDITICOHAL SECTCR BUFFERS

o creats seme extra disk buffers, the user zimply coerns
% onernal BCE whiannel. g device Ygiferapet , GRdar dhE gL
nunber to speclfy now many buffers he wants in the range
1...30. Thers gan be as Dany S@parstes Dusfer coaangls ooen
a8 dasitad;, aLftoouen LI koo many bBuitsars gras Arfsd vhEn the
svysiem can siow down as 1L takes BD{0S longer itz search 1.3
buffer chain. .

Wr@n Lae DUETEr ehannel is gmenes,. gae disz dewios will
cobtaln the recuirad 2mcunt of channel ZaM (abouz 340 bytas
per cutisr), set up the sector bufiars and 1link them intc
EXDOS 's buflier chaln EAEQOS will then use toe new buffers
Ireely unti}l the chaonel 15 c¢closed, Voo Eais ooobrsy angy
data In dhe DUIferg To flushed apd fhe Luffazs gara Qniinksd
Shon: Gne shiddn: 5D the chEnnel RS S0t 3 Duffis choahal Iz
nowved then the polatars which make up the buiZer chain wils
be adjustad to keep the chain latac:.

I£ a syvstem ressbt pccurs then a "Iorcsad close" orf  Lhe
buffer channels will occur without calling +the buffer
device, and bthe E{IOS ROM will be re-inltialised f(along
wiiih  all others RQMs) Mhien £his gosurs ELES0s wilid  Leck
along 1ts caain of bufZers (which will scill be Lntach
siace  EXCS does nobt zZero the RAM) and fiush any  that acfe

Lrty. It then removes any extra buffers from its chaia so
1t is back to using the defaulbt three buffers until a new
bufZer channel 1s open.

. Ot 070 VOEE: Doibeed | fopeee  Sepcbacyee: B g S
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ADCILITIOHAL PERMANENT ZUTTZIRS

The ECOS CLI "BUFFERS" comnand can be used to sgpecify a
nuncer of  permanent buffers which EI0OS will maintain  in
adceltion To rbks Three <defavlt buffars, EXCCS uses chanael
nunber 254 tg prowvide these buffers. soah Dhe  “SUREERST
command 18 recelwved  (Zyplcally 1o the ELDOS.INI fii=2td,
EXZ05 opens an apgproopriace buflar channel uwsing chanael
nnoers z54. It rememZers the number of buiiers resguestad
and aLter anvy system geset 1t will rz2-gpen the channel. If
the channel 1s closed 9y the user i:- will note this facw
and re-open Lt a5 soon as 1Lt gebts a chance {next system
editension scan fcr examole).

The number of additicnal permanent buf
changed at any time by giving an approoriaz sRIEpERS
cemmana, the old chaocnel will be closed before opening the
new nannel which may have fewer or more buffiers. A
"BUFFERS (0" command Wwill remowve all additignal permanent
buiters

rary  egit be
a

LR DEVIC

r
L1j

The disx cdevice driver is linked into EL0S as a ‘usez”
dewvice when IZXNDCS stacts wp, anc re-linxed whenevsr a
system ressbt un-links 1. (A systam rasset 1s zlwavs
folleowed by ra-initizlising svstem extensions.)

Although the disk device is describec as & siagia
device, severzl device descripters are in fact linked in
Ege ik There 15 die devigs déscriputs with 8 FEe
"BISE", which is set Up #s the EXGS default device. When
tols device 1s used the gnlt numkber speciliies which amive
1s reJulirad

In additicn & ceparate device descriliptor iz linked i
for every drive which 1s supported, with device namnes "A7,
"BY,. ... "T". When Lthese devices arz usad, fhe unit auncer
cassed by the user L1s  lgncred and  the devics Ppams
detzriines the drive. This allows the user to refer to the
disk rives by iLetters ratiher than nunbkers, e ke
SIS Eamet i ly (aiblnae gasareel e sanassee omolM . MERSDAS g
ME-EQs for examplel.

The unit aumber given when opening & channel to cdev:ics
"2I5R" 18 intferpratead as follows

( Current default drive. If the user doces ool
Soeclfy 4 unil funber Lo the "DISK" dewvice
—hen EXOS will use zero.

1...25 Drdsres s B e false Lo B 28x]
ST MNet allowed
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DISK 1,0 CHANHELS

Dlsk I/0 channels ars always ogened {(gr creatad! tc &
sSpewiiie 4%, WLEN 8 BELSELE SLINNENS Hhlng uEsd ¥E  Ehe
user- gives a nuill filename. The DREW fad CREATE Etnciicns
matzch up exactly Lo the aporopriacs FISd calls descriced
SH O SERLLEN 3 The filename given by the user s passed
cirectiy to an "oupen channel ” Qr Tereare Codgnal” fenchkish
czll aftzr tarinag the last ltam off as the filaname, and
storing  Lb Lo an FCOB wolch the disk device sets up in  1ts
coannel RAM srsa, T™Mis allews sub-directories tz be
acca2s5se2 by means ©rL & pach name.

)
all
T
fu

can Le read or wribten using the EKOS hlack or

character function calls which are easily translated inte
¥l54d resd and wrikte calls (writlng is anE wltbhout zero
S I D Random access can be perfocrmed by using the [XOS
"set and cread channel status"” function to read the current
value oI the 32 bit Zile pointer or to move LE. Thig
functicen alsec resturns the file size, See bthe E(J5 xernel
specrilcacicp Lo detzils {(pretecticn byvte not stoooried),
The 'rmac statuds"” EXQS functicn Tetucns eithker C=0F%h
(EQT ) LE the file peinzer 1§ &t gr keveond the end of £EFile,
anc C=0 {charactsr reacy! gtherwlse. it never retfurns C=L1.
The enly special function call which the disk devics
7 s s iz FLUSH Lo ensura thaz anv dirtv buffers  have
bz2en wriiten to disk. ithis is the sanme sbecial Eitnet ben
ccce (2RFLEZ=16) az used by the HITWORK device. althougnh
SalE Slmptipy fEsT Bd tent Lo a sgecillc disk chanael, it
il it SEUED. Bk LT uWZifers Ifor anv Clsx channels
ECDOs CLI CoYUMANES
Taw Er e LT DANRNmreErE Emuns =l dpie e Binemli i
susings Which azE gasseld dfgyng gxstéen extsasions  o¥ @
teTAn Butaigiane UGS Badil. THALS TSdld CEE S oEceE DV oEnn
appliedions ‘gzguranm FndEs She EEss gLE foonEngs  are
EraillabliE Pedm An Prdgidd wiiol siooportE bhese dghmancs.
If Lt 1s possible to use bthe "EELP" facility in a program,
then_all the TH00S CLI cecmmands will be available
‘
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any  ¢I Lhe cCommancid  use  the  detault channel Lor
prlating  ©osalits and messages, and also fcr reading  the
resganse Lo USar prompti. Tals defaul s chananel will also
Ee Used Loz any EJDOS 4disk sccor orompts which occarn.
Nermally rhe defsilr ohEdnel wmild Da Ehe maLn sdinrse
channel. L2 ar BT ggigirs dicing any o0 thesE ooninaads
then the ELCS5 errcr caode will be retirned and nocmally the
calLindyd Srogfesm wisi biReE Clsplay biig dgprdprlgtes BsrrTor
message
Belgw 1s a list of all the internal commands contained
~0 the EXD0S ROH. These arz explalned 1n more detal 10
the secticns which Eollaow. =
DER = grntsy digssroey of diskg
= ~ deletes a cisx Lile
REW - ranames a cisx f£ile
ATTEH ~ ¢changes attributes of disxk flle
g L0 - types a file an Ehe screen
Coe2Y ~ coples flles
HEVE - moves files frcm cne dirzczory to ancther
CaAT = - gets pr disgclays system data
T IME ~ sets or dlsolays svstam time
SRS Sl =i Sl o i il S I TR 0 S s Wl b g o (e =
LCAD - lgads varicus module formats
A231ICYH — maps two gotve lgenciilers Lo oRe GZlve
MAPDISR - Allows crne “Zz-ive tc bEe used for Lwe Cls«5
BUTFERS - creatss "pemmeanent” disk buffarsg
RAMUNIT = installis or removes the 2AM Jizk
PORMES = Zoirmats bistk glsHs
LD SIS - SvUstem use
CC - SGanDe gUSIDIENT direculny pata
M - ma¥e a new sub-directory
£D -~ remog¥e a suio—dirachory
CEMMARD: 2RNAETERS
EGEDE EZd «“Eonidnds sSgzh 48 2 YMEEEEY ads  Barenweters
gpecifying Ehe source of desiinaticn of data. LoEEe gEpe
rarigng clhEfErenn KEYys A GWiedy rhas gghn o speglfipn, GQU
all of which are allowec 1n all ccomancs. The allecwed
tvoes for each command are listed witn the command
Cesoelprionsg  below. This meptivh spegLiElos Che varlious
LYpes ¢f pacramercar
2 donerighs G0 f LOHS Ingellsosat Boltwoose Simifed
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Ciamp e ) RETRES.C08 ol XN HAT
VO3 can Se any string which ls acrceotanle b
an "spen  channel” FLEH funeciong us lng  an
LRnritaer BPag L Way speoLly the goilve, a
dirsgtory cath and a filename., all of which are
cptlional althaugn some commands mMay lnslst on bhae
filename.
L ample; 24 s MR 222
This is a channel number which specifies an
EXCS  channel which must be alresady open. Caca
will be read frein or written te this ehannel as
apporepriate for the command.

Examole: NET: TAPE:FRED BESKILENYE
This 1s a string which will be given to EXOS
Lo open or crgate a channel with, It 15 used Lo
scme ccmmands Ls BEILSE ©Ejeccs: the string
parameter with a .NDISK error. EALOS will open
Oor create Ine channel, read or write data frem it
S

and then cleose it, it uses channel aumbers £253
ancé £252 for this,

CIZ COMMAND
OIR <flle>

Tae DER goommagnd gSrints @ dirostony lisciosg o ghe
cefanilt channel. The paramebar "<file>™ can ke any wvalid
patinamez  with orf witheut a filecame, or can be comitted
SLECuetier, LI & fiicrneme; whick ®av be aobigeous, 15
tnoluded then onily files which oatch the f£ilenzzs will  be
Lighed, chtherwise all Files in the ssecified directory will
Be lisges. IZ tae pathhame is ommittad then ail files in
Lhe glnrent disectigny B thHas dEive Wwill ps iiszed.

The dirzctory listing includes the vwvolume nane (1£2
Fommmid |, BEE SOl gen e Sl B0 sisesbar g Db Sdateamit ERd
the ampust of £res sodoes oo the disk, for eagch Llle taoe

i : : : - e - o~ £
Listing ‘gives its name, sSize 3in byzes, daze and tizme af
last modificaction and an Indicaticn cf wherher it 1s rzaa
ol . Sumemisraeenslas aze dnsluged Ed £Ebhe Flzessarv
listing. Hidden files and system files ars not listed.
i
Az Comwosgas (CF YVOABE Tnbell igest Seibwaoe Tiigp Sed
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=535 ELC0S - System Specifigation Dk
TERE TERMAND
TYPE <Zilz2riddevridcnany
Data will be rgad from the speciiied source and wWwrit==n
LS the Celfault channel using EM0S sincl2 character reads
and wWritas, Tas cnaractesrs will be expanded to eignt
chraractisr baouncarias and other contrsel characters will e
stporessed {apart fzom CR and LA The process will
contblaue unt:l an &rrer ¢Ccirs on the scurcs (such as end
of file} or a Ctrl-% character is raad.
COPY COMMAND
COPY <s5ource> <desth
This command coples data from one file to another. More
than c¢ne file can be copied by speciiving an ambiguous
f_lename and the data can be copied tco any other device or
cnannel rather than a disk file. Toe copy coperaticn will
ce dcne using large block rzads and writes to minimise
selmcbhian of digh drives.,
MOVE CCHMAND
MOVE <El1lel> «Zilm3y
The "<flleZ>" parameter must speciiy a diractory path
WILITCUT @ fZlename and must be chpambizvcus. ot < S I
Caramster s a filename which can 22 ambigusus asnd czn
LiviEds B dirdglord gpabh ok, MRS Srd, BREUELIBREARIGE
which matgh <£filel> will be meves =4 bLhe e e badn
specified by <Iiie2>., The datz of the files is apt cooled,
GOLy the Jdireciory eatrfles are wmaenisulaned. g
diractcry caznot ko digved 15 it ig in the current directnr
FaLnnams, and 180 B sit-dizectary osnos Seomoves Loco oo
0f Lts own decendents
DATE COMMAND
DaTE St.i'i['lg
The system date will he set to value specified in the
string using the format is "DD-MM-YY", Any reasonable
Separator can be used in place of the "-" and if the month
and or year is omitted then it will be left unchanged. Z

there 1s no string parameter at all then the currenz date
111 be displaved.

£
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IIHE CGHAMALID
Tide stzing
The svstem bime will be set to the value specifled in
the string using the formatbt "HH-MM-S3" (24 hour c.ock).
Lika DATE, anvy raasondble sgparats® caa ce Used Lo placs of
the "-" and the minvies and seccads can te ommittad 1E
gL T s, Fn Ehmer shring s anminted aLitogEtnel bhen LuE
current time wil. be disgplaved.
SEL CEHERE
SET <Cwvariacle> <(valiued
Saxs ENOS WNiariaples. The <variable> and <value>
narameters each specify an § bit numzar. I space allows
“hen string parameters will be sucported Wit RONM® A
toFoY i~ addlitlicn to numier feor the value and varicus Keys
Sas ERE ot Anle nansn.
LOoAD COMMAND
LRI Kgignriaec
The "seurca® parameter cas bBe a «chahnel nunbers, cevice
e Brslk Fie, TE LEe i3 a gigk Eile o devica then an EXCS
crannpl  will be goanad and will ke used for an EXCS "load
mpirdaa b Sumeeedsme oall g Thig 2Llcws svstam extensions (such
o5 mow gmit aapdl are V0P few apolicatipag progians (EnTh as
IS-D05 ) Yo be lpader EL006 does neh suggort any moduale
nezder types ftsell,
ASTIGH COMEAXND
AS3IGH  Kdriveld=<ddrivel>
This ccmmand sets <drlvel> up as  anciner nane oo
SRS LrEa Y | L ke T ilsmanted 0 a very low l=swvel 50 anv
fFile cpen to <drivel)y will get "redirected” Therzfore
this ccmmand should not be given when thers are any £Elles
open to <drivel)>, Before making the re-assigament all
sectar buffers are flustied and invalidated to ensura  that

data does nobt get onto the wrong dlsk.
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- s By T e < s SE
SAgon sl a tHe SyELeH: nowWevear
be any of the logical drives "a:" ¢
L% Ls currently in the svsiem &
cesirad can be ASS5IGWed t3 cne phsi

I the paramet=2cs are omitk=ad th
ce cancelled and LI just ons drive
tae agsilgnment. fof that goriys Wind

ey

This command 1s like Lthe A
]

OF T

n

i

[ e

0

r--

o

(T

a

|
i

man'y

CALLON

clve

icglcal <drive

i
wt
.|
Ny

WERELTE g

. Wwhebner
4 ool o W o 1

R
6rags e = ol

G

— me A o dw

331G command Ln MS-DOS and
WhIen dssiwes

willl
Ehen

B

= A

provided enable & procram & pariicnlas
drive tg use another drive. It should not be cenfused with
thc MAPOISK command wWhich is intended to suppert single
Qriye systoms,
4 AAP OIS COMMAND
MAPDISE <carivel>=ddrivel>
AltThough  thls ccmmand has a similar feorm to AS3IGH it
nas a rather diffsrent funcrtico. IfF the zommand:
MaPCDLISH Bi=a:
1s given then all refersnces to drive B: will be translated
te drive A:, but IS will still ~cpsider them as
SeperEts phv¥sicel Grives and Lthersafore as seocerate olshs
Wihenever drive A: or B: is accessed, 1f it is ncot the same
ong  as was last accessed then Z{D0S will preomnz  for  the
correct disk to be insarted (see secticn 5.2), and will
Ehgn o0y 8ny  ghggkarpg et it LE ERE ZSafreérnt £LEE 2
HREDIEER ddn. B TEEEELIED B THEL 58S Ering A28 IGeTH
Notg that <drivel> cz2n anly be gne ¢ the feour Internal

arive Ldeatifiers (A, Bi, €, DB:), bHut <drivez> can be an:
CLRE Khich g danked Ln. BRis Dasidaver 8 SEINLY nEaioes
oy Summaneds g sl JRmir ditdems  dnieaelads B EEIN EaaE B
MAPOISK geommand will be Lncludeg 1o Lhe ENICS.IHI file anc
chen gmommancs isee POEPES oog goe gieddrar  lEles Sl gt
and "A:7 with all the premopting for disk ghanges being done
bw (ENCO S The "volimie ic" allgws ZXDDE o ensyere that the
correct célzk L1s alwavs inserited (se=s section 4.4)

Lsed 1n condt
as Ih

d bv the MA2DISR.

B 2y L98%. Inte

{..-.}
o)
"l
'

sk
can get very
legical drive number,

r.l

s ety Pwkaroh 3.7
meniusingy, tlisg L1

LR ASSIGH 1s dara
gt Ea b Eeara Dimita

-
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Tiser 28 EOEMeanen

LR Ry i

Specifles thar "n" "additlonal germanent secCLor burzsos”
(<=n<=30) are bto bDe uUsed. ORDS Wil masalbiin ghdhrel 254
coen fcor these buflars wignsver Lt gan B fars Eraabsd i
this way will still ke allocated afzar 2 switch ta & new
aopllcations program [(s==2 secticn  3.21. Env existlnog
coditional permmanent bufiorg will te $ogsec polobe ¢pealng
tne new  gnes. "BUEFTZERS 0" will remove all addiiilonal

nermanent hiiESa®Es .

RAMUNIT CCMMAND
REMACHIT Crive> <>

Specifies that the BaM disk is to be set up usipg the
specified physical drive identifiler and with "n" L6k
secaants oFf BEW EdE Jisdala storace. 1Z thers ara not
sncuch f£ree segments then & .WORAM erzor wiil be ratuirned,
Aatherwlise the REM GLsk wiil be set ug. IZ a 2aM disk was
alreacdy 1n existeacs= then Lhe drlive nufnker Ccannot ne
changed, and it cannct be made smalier althotkga Lt can bea
macsa blgger IF 93" i zerg then the gurrantly dailnec RAM
digk will ©be deleéeted and the RAM segments I[ce=d. It 1s
conwenticnal  to vse drive "Z:" (the last pessicle croive)
[od She 22 GUg¥ BE gFrevsat gontus ieon with evtansicn  unit
hHandlers which gay bte linrked 10,

FORMAT CCOMMAND

The built in FCRMAT command will te fairlv simpe2, U3l
5 ensurs that the svstzm can be used without any dqisd
regliony soitwars. [~ iz evpec=ad than= IS-DCS will Ge
Sisslied with oA more sopnisticazaed Zlsx cesidant FIRMAD
Drﬁéra:. _

ELDOS COHMMAND

This s not a cecmmand to ke typed Ty the user, 1L LS
previded for pregrams. Te ensura that Lt 1s not typef ov
acclident it is immediatelv fcllewed in the command string
by a CUFrh> byte, it is used bv RAM residentc extansion
unit handlers to link themselves into E{D0S5, and can also
be used to find out the address of E{(DOS worxking R O

enabhle IS-0D0S to call FISH.

tJd
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ADOE T arAns ShRalb procsssLng Willi zéngin Lo Uhe algtel
Yoyl wiTh o oan L AEBORT eroog Ccode, dmty Ene rail wrpdE  Sode
1Ll be awvailable Lo tae ELGS vars mie 0 ISR ERRL. IS FTGH
WS ~alied from the DISK DENMICE or DMOQS CLI thea these
will sesp  the command and caturn Lhe origiaal error code
PEEE - &ZEERTY TE LE WwEs pElied IEsm 15-BESs EBasn any
-rznsient program  which is ruaning wiil  oe anor-sd  and
carprpal will petera E8 Ene IS—BGE LI fsa2 PER-LE]

USERXR EZR0R VECTOR

e usar can s&t up a routine Lo LAl
o EXDOS prints Lts messages and
hle PISH call (se= seczion 3.248).

ke entersed in Z2-80 pgage~1, witn the system segaeatc
ring the stack in page-2, page-i vh-ceflned and paqe—
entaining the page zero segment. This paging must Le
ervad excapt for page-l.

The parameters passed ts, the toutine and tke rzsulis 1
returns are given Leiow. 2Ll other main registers (C, D=,
e oY SRy bBe sbsrpiovsd bubt tge aglrergats reglsi@r sec
SuE Ve RO BET . HLS ] ddst BE pigscoves.

Faranetars: A B G R L e e s
B = ELCS errcrs cosde
A= U
rasalin s I¥ => Unchanged
om0 o=howuse EEDOS wfzer Déndbhing
A 0 s
o e REELl
o= Lgnare
%= Locghahged LI oA=E
The =acting czn makoe X3S caiis tut should obvigusly not
~all FISH either directlvy or indiracily to avold e ey i
“¥  tva  rputine raveros A=l, D oer 30 then EXIUS's arTnor
wengayimens ey Ll B geareeisagal
4
x Cecvwriahts () L98% Inneliigent Sofiware Lo e
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