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Introduction 

Microprocessor Engineering Limited 

21, Hanley Road� Shirley, Southampton. 501 5AP 
0703-775482 � 

January 84 

The Moarinchip Disc Executive (HDEX) is a disc operating 
system for small computers based around any of the 99xx(}() 
range of processors. It has been running in commercial 

service si nce before 1978. It is supplied with many useful 
tools and utilities� and many purchasers who have bought the 
complete package will no software other th an that which comes 

with MDEX. Users who have bought MDEX in its unbundled form 
will fjnd alternate procedures documented here as required. 

MicroProcessor Engineering has now converted MDEX to run on 
the Powertran Cortex. Because the system originally ran with 
8" disc drives, a 24 x 80 VDU, a parallel printQr� and an 
S-100 crate (Marinchip were the first manufacturer to run a 
true 16-bit system on the S-100 bus)� there are som e 

"differences and changes to the system that is described in 
the Marinchip documentation. 

The aim of this section is to lntroduce you to the systefTt. 
show you how to get started. and to persuade you not to panic 
when all seems to be lost. It isn't lost you just don't 
know where it is� or where you went afterwards. 

READ ALL OF ME FIRST 

Strrtinq out 

Operating systems dre her"e to make your life eas y  - they are 
tools, and take a little hit of getting used to. The reason 
for haVIng an operating system is that having to r emem ber how 
the hardware works every time you want to write a program is 
a bore. So we write a set of programs which are loaded into 
the computer before any other programs are run. This first 
set contains progr ams and subroutines which look af ter and 
control the hard ... are. As well as meaning that you don't have 
to remember how the hardware works. it now becomes easy to 
chanqe the hardware. as the only software that has to be 
changed is in the operating 5ystem� not in your carefully 

crafted programs .. I f you wri te a program to run on the Cortex 

u�ing MDEX It will run unchanged on any Marinchip system. 
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Obvious�y t here will be changes for things the operating 
system c'annot c on t ro l , 'such as the t ype of terminal used � but 
these changes are usually very easy. 

Loading the operating system 

Before any of your programs can be run we must first load the 
operating system itself. Rather than doing this from tape, we 
can do this from a disc. Throughout this manual. we assume 
that you are a using a Cortex with two 5" disc drives. 
Operation for other versions is vet-y similar. 

You should have at least two discs with the the MDEX package. 
One is called the " boot disc", and the second is called the 
"system disc". There will also be one or two other discs, 
but they will be labelled System Generation Kit or SGK - you 
will not need them until later, if at all. 

Go out and buy a box of discs for double density use. If you 
insist on using th� system before you have copied the discs 
we sold you - on your head be it - don>t say we didn't warn 
you. The only discs we stake our life on are made by DYSAN, 

they are worth the extra money. Cheap di scs, wi 11 at best make 

the disc heads dirty, and at worst ru in discs and drives. 
Af,ter 1 oadi ng the operati og system you shaul d copy the di scs 
- read on for instructions. 

The reaso� for this heart-stopping warning is that if you 
nlin the the discs '1€ sent you BEFORE you copy them, you 
won't be able to play until after vou have admitted this to 
us, and obtained a new set of discs; BUT if you h a ve copied 

the discs. all you have to do is make another set. and gaily 
start again. 

WHEN ALL ELSE FAILS - READ THE INSTRUCTIONS 

You will have realised that the most dangerous par t in the 
whole exercise is getting as far as copying the discs. ThiS 
part even causes professionals to twitch erratically. Terror 
sut-sides in the face of knowledge. and the first important 

fa�t"ls that disc drives will not write onto the disc if the 
disc is "write protected". On 5" di s c s there is a notch to 

the right of the labeJ on the right ha n d edge of the dlsc 
jacket. If this notch is uncovered. take a little sticky bIt 

out of your new box of discs and cover up the notch. The dISC 
is now write protected. Do this with the other discs. Gn 8" 
dISCS the n otch is on the bot tom edge. to the right - it must 
be uncovered to write protect the disc. You didn't thIn� that 
computing wou1cl really be any different. did you '7' 

The only way you can ruin the dISC now is to turn the 
computer' on or of f WI th the di sc I n the machi ne. or to st i ck 
YOlW fingers on the magneti c part of the di sc and make it 

dirty. 

The Basic supplied In EPROM with 
into RAM at power up. and then 

the Cortex copies itself 
turns the EPROMs off. One of 

---- --- ---��-� ---� - �- '  
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the Basle commands IS 'BOOT' . This command re8ds a lI ttle 
program from the dISC and runs it. As MDEX uses thIS same 

part of the dISC for something else. you will have to tke the 
fIrst diSC out, and replace it with another disc that 
actuall y has ,MDEX on it, and the little program loaded' by the . BOOT" command wi 11 then load MDEX itself into the Cortex. 

So� place the disc labelled 'boot disc' into the lelt-hand 
disc drive <label upwards and nearest you). Type 'BOo-T', the 
di �c. dr i ve 1 i ght wi 11 come on, and the go out af ter a second 
or two. If the 1 i ght does not go aLit - have YOLt closed the 
di sc dt- i..,e door ? - If not close it. H the li ght sti 11 does 
not go out, open the door, take the disc out, and press the 
reset button on the back of the Cortex. The most likely 
reason for failure is that the links on the board are not set 
for booting 8 single density 5" disc. 

Eventually� the disc light wi ll go out a few seconds after 
you typed 'BOOT'. The little program that actually loads MDEX 
has been fetched from the disc� and is running. It is wait ing 
for you to ch8ng� discs. 

So, open the disc drive door. take out ihe "boot disc' . 
replace i t  with the 'system disc'� and shut the door again. 

Now place 8 b18nk d isc in the right hand dri' .... e, and shut its 
door-. Press any key� 1 ights wi 11 1 ight, and if all goes well 
there "will be 8 tTlessage on t he screen. If there isn' t .. check 
that you did have the 'svstem disc ' in the lef t hand drIve. 

If you got the sion on message MDEX IS running. If you 
can't gpt anything to happen re ad this section again. tr� 
again a�d if all else fails contact MPE. 

2,,·:� COPYIng dISCS 

u 
u 
J 

·· 1 

The boot disc has been recorded in SIngle denSIty format. and 
the system disc is in double density format (you can get 
t wic� as much on it). To make the copies you must format your 
new discs, one in sirigle density, one in double denSity. On 
8" systems both d i scs are in single density. 

L.eave the system diSC In the le�t hand drive and t yp e  FORMAT 
to c�ll up the disc formatting program. There is a sectlon of 
the manual about the disc formatter later on. READ It. 
Format dt least two new discs, one in single density for the 
hoot dISC, and one In dOltble density for the system dISC . 

The fnril,atted dISCS "we now usablE: but fIrst must have a new 
directory wrltten on them. WIthout this. the operating system 
w 1 11 nof. know how to LIse the di sc. The cQmmand to p,..-epare C1 
new dIrectory IS PREP, bLlt first read the section on PREF' in 
thp Marlnchip documentation. In practice the boot disc does 

flot need the PREP procedure. To prep a disc in drive 2 for 

double density LIse type PREP 2/.DD(cr) and to prep a disc for 
double sided double den5ity Lise type PREP 2/,D5,DD<c,..-). For 
single sided single density iust type PREP 2/<cr:. 

You now have two f ormatted and prepared dISCS. CopYlng 

3 

) 

J 

J 



· J 

o 

u.�. 
iI 

IJ 
IJ 
iJ 

� ) r 

MDEX for the Cortex "" User Manual - Rev 1 • .3 - January 84 

information from one to another is easv. 

methods of doi ng this. The one described 

applicable if you have bought the ful l version 
yOl., have not you must use the COPY uti I i ty. 

Copving discs using DU 

There 
here 

of 

are two 
is only 

MDEX, if 

Type DU to get the disC: utility. As the system disc is 
already in the left-hand drive and 'is in double density 
format, place a double density d'isc in the right hand drive� 
and now type CD 1 2. This tells the disc utility to. copy all 
the data on di sc 1 onto di sc 2. Remove' bo·th di scs, and I abel 
the new one using a sticky label from the box, and a felt-tip 
pen. DO NOT use pencil or biro. Insert the boot disc in the 
left hand drive and a single density disc in the right hand 
drl ve and again type CD 1 2. H you are really cautious you 
wi 11 now make another set of copies, as. the learning, period 
is the one il1 which are most likely to need to use the issue 
discs or t heir descendants. 

Now put t he issu.e. d i sc s  (the ones we sent you) away i n  a safe 

pl ace and do not 4se them for anything excep-t getting 
yourself out of a hole. If you val ue the work you do on this 

machine and will get u pset if your discs are corrupted, do 
buy quality discs - they last longer and donPt clag up the 
heads on the disc drives. It is not often that we recommend 
products, but if you can afford them, do use Dysan discs for 
those wor�ing discs that will get a lot of use. 

Copying discs usi n g  COpy 

The COPY utility is de.scribed more fully below but to use It 
to copy discs from one drive to another place a formatted and 
PREPped disc in drive 2, the disc you want to copy from in 
drive 1 and type COpy 2/=1/*.*<cr> to perform the copy. 
Answer Y<cr> in response to the question 'Auto-create enable 
?' and all the files on drive 1 will be copied on to drive 2. 

SeeIn g what you've got. 

You can fInd out what is on the discs by typing CAT (for 
cata l og) . 

OperatIng dlfferences from the normal Marinchip MDEX 

All the di ffet-ences between MDEX for the Cortex and for other 
machines stem from the Cortex having a 4t)-colLimn screen. and 
al 1 the other systems have 64 or ao column screens. Some 
prugrams and utIlities become less easy to Lise because of 
th,s. and have been re-written. The disc directory utility 
DJR assumes an aO-'column screen, so we have provided you with 
CAT. The disc formatter . FORMAT, is unique to the Corte>; 

because it is hardware dependent. 
4 
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Cre-ating a working disc 

We have fQ\;lnd that the easiest way to work is with .all the 
tools you need on one disc;:. and the job i tself on another. 
After you have FORMATted,. and PREPped a working di sc. copy 
onto it (see Harinchip documentation for TCOPY and FCOPV) the 
fa} lowing 'Ii Ies: SHELL.�ODJ, TCOPY!I and CAT. You wi 11 soon 
.dd to this list a few ·utilities that you use all the time 
when copying new files onto your job discs, and consequently 
you have to remove the system disc. 

Di�c Formatter - FORMAT . 

F"ORMAT was wrItten as a general purpose disc formatting tool, 
and can be used to generate many different formats. Type 
FORMAT to l oad the program (the cowardly then remove all 
discs e>{£.ept the one to be formatted). FORMAT then asks you a 
set of Questions about the disc format required. 

Cortex internal drives are 5". 40 track <80 track on ''0' 
models>. 16 sec'tbrs/track, and 128 bytes/sector (256 in 

' doubl e densi ty>. '0' models have double-sided dri ves. In 
order to format double-density discs answer 'd' to th.e 
density Question� and select 256 bytes/sector . Again� please 
note that FORMAT is a general purpose program which will 
format discs to run on many different machines. For use with 
MDEX, discs must be PREPped (prepared} to write a blank 
directory'onto the disc . 

The larger 8" drives differ 
sectors. 

in haVIng 77 tracks of 26 

If vou need special formats for an y reason contact us for a 
custo. version of FORMAl. 

CAr disc directory proqram 

As the disc dlrectory command DIR assumes an SO-column screen 
we have written a new program CAl to provide a ·  catalogue of 
what is on the �isc. Ensure that CAT is on the disc in drive 

1, type CAT, and then tell CAT which drive vou need a 
directorv listing for . 

cor'" flle transfer utilltv 

lh1S progrAm IS not a Marlnchlp product but has become part 
of the system. It is a general purpose file transfer program. 

and its great virtue under MDEX is that It Will create its 
own files. A secrnld virtue is th�t It will accept an asterix 
"*' as a wild card. so that the command - copy 2/*.*=1/*.* -

will copy all the files on drlve 1 onto drive 2, and will 
.al.ltomatically create the files if you answer y to the 
questi(m "Auto-create enable (YIN) �, 
There are several forms of the copy command:-
COpy 2/=1/*.* will copy all the files on dr'ive I onto drive 2 
COpy 2/*.*=1/*.* IS li�e the prevIous example 
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copy 2/= 1/FRED.ASM will only copy the file FRED.ASH from 
drive 1 onto drive 2 
COPY 2/=1/FRED •• will copv all flIes called FRED with any 
extension to the filename 
COpy 2/=1/*.ASM w ill copy all files with the extension ASM 

Bac.t fi les 

The secondary boot program (on track 0 of the boot disc) ·has 
been rewritten so that it will boot fro", single or double 
density discs. The source of this program is provided as part 
of the System Generation Ki t, and' the linked output is 
provided as SBOOT.5S for single sided , and SBODT.5D for 

double sided disc drives. There are several other files named 

BOOT.ijkl, where i and ·) refer to the size and sides 

1, and k and I to the size and sides of drive 2. To 
an operating system with the se new characteristics, 
desired file into BOOTS.SAV (on a fresh disc!)� and 

using the new disc. 

Terminal control codps 

of drive 
generate 

copy the 

re�boot 

On the Marinchip deve l opment system at MPE. the terminal is a 
Televideo 920C. When we moved MDEX to the Cortex . we used the 
same control codes to perform certcHn functions Dn the Cortex 

screen. Thus an application pr ogram should treat the Cortex 

screen as if it is a TVI-920C terminal. 

Not all the codes are implemented. but the ones described 

below are implemented. Customers who have also bought the 

System Generat ion Ki t (SGK)� will be able to add extra codes 

as required. 

function 

bell 

cursor left 

cursor down 
cursor up 

cursor right 
home cursor 
clear screen 

cle�r to end line 

character sequence 

cont.rol-G 
control-H/backspace 

control-J/line-feed 

cont,- ol--k 

controJ-L 

cont,-·ol - "'- or' 

ESC + or ESC Z 
or control--Z 
ESC 1 

clear to end screen ESC Y 
qot oXY ESC y-pos x-pas 

USing the serial port for a termInal 

code(s) 

07 
08 
OA 
OB 
OC 
IE 
1 B. �'B Or 1 B. 5A 
lA 
IB.54 
1B.59 
1 B. 3D. y+20. x +21) 

The operating system as delivered uses the Cortex screen and 
keyboard as the terminal. When the 'operating system signs on 
the seri � l port is Initialised to 9600 baud� and the cassette 

port is initialised to 1200 baud. By changing various flags 
wi thi n the operat i ng system� your- programs can arrange to 
switch between using the keyboard and the serial port to 

receive data, and between the Cortex screen and the serial 
port to display data. 

6 
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These flags are in what is called the 'unit table' for the 

terminal. See below for a description of the unit tables • 
• 1 Modifying device drivers 

:] 
iJ 
:J 
!J 

" I ':'.,",J 
* 

.J 

If you need to perform permanent changes to the operat ing 

system we recommend that you use the System Generation Kit to 
modify the device drivers (the bits of the operating system 

that control the hardware>. For small changes or in 
particular for changing the behaviour of the screen and 

keyboard� the changes can be made from an application 
program� or by using the Debug Monitor. 

Each device terminal� two disc drives, and printer - is 

described to the operating system by a unit table, and within 

limits these can be modified by a user. 

The easiest way to experiment is to use the Debug Monitor to 

ex amine and/or alter the contents of these tables. Type 

DEBUG<cr> to load the debug monitor, and when you have 

finished use GCOOa to reinitialise the MDEX opera.ting system. 

Address C008 is the cold start entry point of this issue of 

MDEX. To check it look at the first sector of BOOT$.SAV using 

DU. In this sector are three words which define the file's 

wokspace, entry point� and length. 

Sections of code are given from each of the drivers to show 

how to address them. Each item uses two bytes at an even 

memory address. False is indicated by a 0 in the location� 
and true by non-zero. 

The address of the start of the table can be found at fixed 

locations although the table addresses may (and will) 

change as MDEX is modified, they will always be found at the 

fixed locations in low memory. These pointers are onlv 
available on MPE's versions of MDEX for the Cortex - they are 
not available on other implementations. 

he}{adecimal 

address 

OFE 
OFC 
OFA 
OF8 

points to 
table name 

ut$con 
ut$fdl 
ut$fd2 

ut$prt 

controls 
device type 

terminal/screen 
disc drive 1 

II II 2 
printer 

Your discs should be backed up before you start experimenting 

with these tables, there is no protection and if you get it 
wrong the results mav be unpredictable - sometimes rather 
unpleasant. In par ticular do not change the bytes/sector of 
the discs from 128 - unblocking routines are not fitted. 

Disc unit table 

The following cells occur for all units 

7 
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* 

ma-::-ter 
* 
* 
dt.mstr 
dtselb 

dtc:u..-t..- �: 
dtp ..- ec t 

dtmfm 

dt2hd 

dtb ytSEC 
dtsectrk 

dtt..-ksrf 
dtsi ze8 
* 
lenslave 

* 
* 
* 
* 
dtdeva 
dtbuff 

dtsvbuf 
dtdt..-k 

dtdhead 
dtdsec 

dtmema 
dtmeml 
dtcfufl-c 

dt..-etrvc 
dtodt..-k 
dtodhead 

d t odsec 

dtomemC'< 
dtomeml 

dtdmam 
dtst(1 

dtpmpl 
dtt;:mp2 
dtrbw 
dtr-vrtrv 
• 

do..-q 

equ 

bss 

bss 
bss 
bss 

bss 
bss 
bss 

bss 
bss 
bss 

equ 
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I) 
.. 

..... L 
2 
2 
2 
2 
2 
2 
2 
2 
2 

"-master 

11n� to f1"-St unit on cont..-oller 

select bits for this unit 
current track position 

precession table 

nrnlzero if last I/O was d/density 
nonzero if d/sided disc mounted 

bytes/sector (single density) 

sectors/track 

tracks/cyl inder 
non'-zero for 8" dr i yes 

The following cells exist only 
first unit on the controller . 

in the control table for the 

bss 
bss 

bss 

bss 
bss 
bss 
bss 
bss 
bss 

bss 
bss 
bss 
bss 
bss 
bss 

bss 
bss 

bss 
bss 

bss 

bss 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
... £. 
2 
2 
2 
2 

deVlce address 
DNA buffer address 
save sector buffer 

desired track number 
desired head number 

desired sector number 

memory buffer address 

memory buffer length in bytes 
current function save 
retry countdown cell 

original desired track 
original desired head 

original desired' sector 

original memory start address 
original memory length 
DNA mode 

fdc status 
temporary cell i 
temporary cell 2 
read before write done flag 
read verlfy retry count 

lenmaste..- equ S'-master 

* 
* 
* 

conbeq 
* 
dt.ltastE-r 
dtserip 
dtserop 
dtcruser ' 
d<tLaudser 
* 
",a,.col 

rorg 

unit definition table for terminal 

dorg 0 
equ 

bss 

bss 
b'!iis 
bss 
bss 

bs'!ii 

2 
2 
2 
2 
2 

2 

link to master console 
1 for serial i/p, 0 for parallel 
1 "  N alp, 0 " II 

cru address af serial 9902 
titner value for serialtx/,.)( 

characters/row 

8 
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rows/ SCI' een 
ma), chars/scr-een (ma>:col*maxrow) 
current Lursor position :--r" sOl on bss ; )a vecur sor bss 

'esccount bss 

2 
.... L 

cur sor requl red flag; 1 =on 

temp stor- age 

nth char a c ter in esc ape sequence 

second char in escape sequence 

new row from esc = sequence 

"]SCchar- bss I ewrow bss 

IT e,,"col bss new column from esc = sequence 
* !]OPI en 

* 

':] 
iloved I • 'r-rcrdly 
prautolf i-'�YPOS I , 

',�. f f d I v 
prbody 

(�Jr top . 

L rmi n 1 
prhpos ]rlfdlY I ' 

i rffsim 

";:>rbot 
* [-] 

equ 

rorg 

Printer 

do,.-g 

bss 

bss 

bss 
bss 

bss 

bss 

bss 
bss 

bss 

bss 

bss 

bss 

ro"-g 

$-conbeg 

control table 

() 

2 
2 
'1> .... 
'"' L. .... L 
2 
:2 ... L ... L ... L. 
"' L ... L 

length of deflnition table 

printer device address 

carriage return delay time 
cr does I f  if nonzero 
vertical position In p<:lge bodv 
form feed delay tIme 

page bodY length 
lines at top of page 

minimum llne length 
horIzontal carri age posItion 
line feed delay 

simulate form feed If nonzero 
lines in bottom margin 

1:;::. Double-sided disc drives 

,[J 
[l 
J] 
!] 
u 
J 

1 f you have a macr.i ne W1 th 8" dot..tb 1 e-si ded dl scs � ensure that 
the Cortex can use the signal from the drive ("two-sided") 

tha t indicates whether or not the disc in the drive is a 
double-sided disc. Without this signal. MDEX can"t 
distinguish between slngle and double-sided dlscs. This 
signal is not provided on the PCB. 

MaTnines supplied bv MF"E WIth double-sided drives will 
be�n modIfied and supplied with MDEX configured to use 

sides ()� the disc . If you have to mOdI fy the Cortex . 

ar'e the Instrl.lctions:-

have 
both 
here 

1) ConflPct a link between the two--si ded SI gna1 llne on the 
fl oppy-disc connector to I C  63 pio3 (Ell numbering). This is 
a 74L5251 used as an Input port. lhe two-sided signal IS 
usually to be found on pin 10 of the 50-pin connector for 8" 
drives, and is not defined far 5" drives. 

:;::) Install a 150R pull-up resistor between Ie 63 pin :3. and 
+5v (IC 6.5 pin 16). This provides for termination of the 
siqnal from the drIve. 
,3) If yo'_. have an early version of MDEX for the Cortex. and 
an� converting trom 40 trac k dri ves, ·' MDEX may not support 
double-sided drIves. In this case use the System Generatio 
Kit (5610 to add the required code to the disc drivers. or 

9 
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c o n t a c t MPE t o  ob t a I n  t h e upd a t e . 

C G m m a n  d i sc p r ob l em s  

S o m e  p e o p l e  h a v e  h a d 
u s u a l l v  c a u s ed b y  
c o r- r e c t ed .  

t r ou b l e I n  g e t t I n g M D E X r � n n l n g .  T h i s 

b a r- d w a r e f a u l  t s  t h a t  c a n e a s i 1 y 
I S  
b e  

En s u r e t h a t  t h e  s i de s e l ec t l I n e  i s  c o n n ec t e d t o  t h e  5 "  d i s c 

c o n n e c t o r . On some i s s u e s  6f t h e  C o r t e x ma i n  PCB . t h e  s i d e  
s e l e c t l i n e e x i s t s  on p i n  1 4  o f  t h e  8 "  ( SO w a y ) d i s c d r i v e  

c on n e c t or , b ut n o t  on p i n 3 2  o f  t h e  5 "  ( 34 w a y ) c on n ec tor . 
Dou b l e  s i ded 5-" - s y s t em s  W I l l  l o ad t h e  b o o t  d i sc .  b u t n o t  t h e 

s v s t e m d I S C I f  t h l S l i n �  i s  n o t  m a d e . 

I n  t h e  p h a s e l oc �  l oo p  s ec t i on o f  t h e  d i s c c on t r o l l e r ar e 

t h r e e r e s i s t or s  wh i c h c o n t r o l  t h e  t i me p er I od of a mon o s t ab l e  
u sed i n  t h e  d I S C r ead c i r c u i t r y . Thes e a r e l a b e l l ed R68 . 6 9 . 7 0 
on o u r  c i r c u i t d i a g r a m ,  p a g e  A 1 7 .  T he or i g i n a l  v a l u e s  w e r e  
4 k 7 , 1 0 k ,  -3 n d  1 8k .  Mor e r e c en t  m a c h I n e s  a r e f i t t ed w i t h  2 k 7 , 
5 k 6 , -a n d  1 2l<: .. T h e  5 �. 6 v a l l t e  I S  a c omp r om i se b e t w e e n  t h e  

v a l u e s  r eq u i r ed f o r 5 "  d ou b l e d en S I t y a n d  8 "  s i n g l e  d e n s i t y  

u s e . F o r  5 "  d i SC S t h I S v a l ue c a n o f t en b e  r e d u c ed . S e v er a l  
u s e r s h a v e r e p or t e d  o p t i m u m  r e su l t s  u s i n g 3 k 9  or 3 k 6  I n  t h i s  
p os i t i on .  

Th e d i sc d r I v e s  mu s t  b e  c or r ec t l y  c on f i g u r ed . Th e r e a r e  
s e v er a l  b a n k s  o f  s w i t c h e s  o n  mo s t  d r  i Y e s .  F or 5 "  d r- i v e s  
e n su r e  t h a t  t h e  d r l v e s  a r e  s e l ec t ed u s i n g 050 a n d  O S I a s  
d r i v e s  1 a n d  2 r e s p ec t i v e l y .  No t e  t h a t  on a n y  o n e  d r i v e on l y  
on e o f  050 - 3  mu s t  be c l o s ed . On l y  o n e of t h e  S W I t c h e s  
l a b e l l ed H S  a n d  H M  shou l d  b e  c l o s e d . T h e se sw i t c h e s  a r e u s ed 
t o  s e l ec t  wh e t h e r t h e  h e a d  i s  l o a d ed on l y  w h e n  t h e  d r i v e  i s  
s e l e c t ed ( n o i s y > , o r  w h e n e v er t h e  m o t or I S  t u r n e6 o n  C l e a v e s  

t h e h e a d s  d o wn l on g e r ) . I n  g e n er a l  s e t  H M  and h a v e  a q u i e t 
l i f e .  U s u a l l v  t h er e  i s  a s w i t c h  c a l l ed M X  Wh I C h shou l d  b e  
l e f t  op en . Th e s e  s w i t c h  se t t i n g s  ar e n o t  g u a r an t eed f or a l l 
d r i v e s , b u t  a r e  t h e  s e t t i n g s  we u s e f i r s t w h en we get a t y p e  
u f  d r i v e we h a v e  n o t  u s ed b e f or e .  

We h a v e h a d n o  t r ou b l e  w i t h  the TEAC - dr i v e s , t he 55F t yp e  
b e i n g  y .. -:r y ec on om i c a l  a s  a h i g h s t or a g e  c ap ac i t y  dr i ve .  

U se w i t h  8 "  doub l e  den s i t y  i s  o f ten d i f f I c u l t .  

M · s c e l l a n v  

Th i S  spc t i on c on t a i n s  od d s  and sod s o f  i n f or m a t i on Wh I C h we 
f i nd u �e f u l . b u t  won " t f i t  e a s i l � i n t o  t h e  r est o f  t h e  
d ocumen t a t I on w i t hou t a l o t o f  work . 

T h e  f i l e SHELL $ . OB.J c on t a i n s a c o l l ec t i on of 
V I R  a n d  CREA TE , and so mus t  be p r esen t i n  
o t h er d i sc -r e s i den t commands ,  you c annot u se 
b y  pu t t i ng SHELL $ . OBJ on dr i ve. 2 ,  and then 
et c .  

p r ogr ams l I k e 
dr i ve 1 .  Un l i k e 
t hese c ommands 
typ i ng 2/CREATE 

F i l e  copy i nq i s  Qu i c k er wi th BCOP V than wi th TCOPV , and 

-' -- 10 

-----------------------
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e a S I e s t  W i t h  C W Y .  

T h e  a s s e mb l e r e r r o r m e s s ag e c  � ,  e somewh a t  t er se . a n d  c a n b e  
t h e  r e s u l t o f  p r e v i o u s e r r o r s ,  r a t h e r  t h an a n  er r or on t h e  
c u r r e n t  l i n e .  I n  p a r t i c u l a r .  f a l l ur e  t o  u se EVEN a f t e r a 
T E X T  s t a t e me n t � a n l e a v e t h e  l oc a t i on c ou n t er a t  an o d d  

a d d r e ss . T h i s  w i l l  c a u s e  � n  e r r or I n  t h e  n e x t e x e c u t a b l e  

i n s t r u c t i on .  I f  t h e  a s s emb l er c an n o t  o p en a ' C Op y '  f i l e . y o u  
m a y  w e l l g e t  a n  e r r or m e s s a g e  o n  t h e n e x t l i n e .  

New d I S C S  d o  n o t  h a ve t o  b e  l og g e d  I n .  b u t  d o  n o t  c h a n g e  
d i s c s  w h i l  .... a f i l e I S  b e i n g  u s e d  b y  a p r og r a m . T h e  op er a t I n g 
s y s t em w i l I d p t e c t t h e  d I S C  c h a r a c t er i s t i c s ( s i n g l e / d o u b l e  
d e n s i t y . s l n q j p / d o u b l e  S i d e d ) w h e n  t h e d i r e c t o r y  I S  r e a d  a t  
t r a c l<  I I  s e c t o r 1 ) .  Au t om a t i c  S I n g l e / d ou b l e  s i d e d  d I S C  
s e l ec t I o n c a n on l y  b e  p e r f o r med w h e n  U S l n o d r i v e s  w l t h  a 
t w o - s I d ed s i g n a l c on n ec t ed t o  d C or t e x / PP95 mod i f i e d a s  
d � s c r i b e d p r e v i ou s l y .  W h e n  u S i n g  t h e d l s c  u t l l i t v DU . y ou 
m u s t r e a d  t r a c k  <) s e c t o r 1 I f  'lOll c h a n g e  t h e  t yp e  o f  d i sc i n  
a d r i v e .  

T e c h n i c a l i t i e s a n d  l eg a l i t I e s 

M DE X  i s  i s s u e d  on a s i n g l e ffi c. c h l n e l i c e n c e .  r h l S  m e a n s  

y o u  ar e o n l y  sup p o s e d t o  run I t  on one mac h l n e .  O f  c our se 
c an m a k e as m a n y  b ac k - u p c op i e s as y o u  l i k e .  b u t y o u  a r e  
a l l ow e d  t o  p a s s  i t  o n . B e c a u s e  s o m e p eop l e  m a v n e e d  t o  
M D E X o n  mor e t h a n  on e m a c h i n e .  f ur t h e r  c op i e s m a y  
p u r c h a s ed at a r ed u c e d r a t e .  C on t a c t  u s  f or t h e s e  p r i c e s . 

t h a t  
y o u  
n o t  
r u n  

b e  

T h e  g r e a t e r p a r t o f  t h e  p u r c h a s e  p r i c e o f  M D E X ( a n d  a l l t h e 
o t h er M c. r l n c h i p  s o f t w � r e '  g oe s  t o  p eop l e  w h o  p u t I n  a l o t o f  
t i me t o  q e n er a t e a n d  s u p p o r t t h i S s o f t w a r e .  M a r l n c h l p 
q ood p eo p l e  a n d  d e s e r v e  t h e i r m on e � _ 

We i d e  t el t h i n � t h a t  we d e a J f a l r l v  v o t h  y IJU . o u r  c u s t omer" s .  
I f  y o u  a q r ep t h a t  we a r e  d e a l I n g f a i r l y  w i t h  ,oU . l h op �  y o w  
w i l l  be f a l l'  t o  u s  b v  r e s p e c t i n g t h e c op v r t g h t s  dn ou r 
s o f t w a r e . a n d  b v  n o t  ma J l n g c o p I e s t rn o t h er s .  

1 1  
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1 .  Introduction 

The Mar inchi p 990 0  Disc Executi ve is an operat i ng system for the 
Mar i nchip 9 9 0 0  computer system . It provi des a comprehens i ve se t 
o f  user serv i ces , fac i l i ty a l loca t i on and resource management 
features , and requests ava i l able to programs runni ng under i t s  

contro l . Key features o f  the opera t i ng syst�m are : 

Named fi les on disc . A l l di sc IIO i s  fi l e  r e l a t i ve . The 
system performs a l l  d i sc space a l l ocat i on and detects 
attempts to wr i te or read out S i de f i l e  boundar i e s . 

The system conta � ns a l l  IIO dr ivers .  A l l system 

per i phera l s  are hand l ed a s  fi l es within the fi l e  system . 
Programs running under the system can use d i sc f i l es or 
hardware peri phera l s  such as pr inters wi thout 
modifi cat i on . Al l programs running under the system are 
independent of the hardware . 

The system a l locates memory automat i ca l ly to programs . 

Programs running under the system can automat i ca l l y  adapt 
to the amount of memory ava i lable wi thout regenerat ion . 
The system provides powerfu l loca l  edi t ing on the 
termina l used to run the system . Features �nc l ude 
backspace to correct errors , word del ete , and a key that 
retypes the current input l i ne as edi ted . Programs need 
not conta in code for these funct ions . A l so , the user 
sees a consi stent termina l interface a cross a l l  programs . 

The system ca l l s  are upward compat ible with the Mar inc hip 

Network Operating System . Any program that runs under 
the Disc Executi ve wi l l  a l so run under the Network 
Operat ing System . Thi s protects the user ' s programming 
i nvestment when moving to the more advanced system . 

The system command set can be extended simply by wr i t ing 
user programs . When the system encounters an unknown 
command , it simp l y  l oads a user program wi th that name 
( 1 f one eXi sts ) .  Thi s a l l ows a custom system to be bu i l t 
w�th no mod i f i ca t i ons to t he Execut ive itse l f . 

�. l 2 .  Us ing t he system from a termina l  

Thi s  chapter descr ibes the Execut i ve system a s  seen by the user a t  
a termina l .  This i s  a compl ete descr i pt i on of the system for a l l  
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users except those codlng Assembler programs whlch ca l l  the 
system . Assembly language interface i nformat ion wi l l  be found in 
the chapter "Using the system from a program" later in this 
manua l . 

� 1 \  2 . 1 . Load ing the system 
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Depending upon the system confi gurati on , the system may be either 
a utomat i ca l l y loaded when power is appl ied to the machine , or may 

have to be l oaded from the Mar inchi p 990 0  Debug Mon itor . If the 

Debug Mon i tor i s  confi gured , the system l s  loaded by enter i ng t he 
conunand : 

BOOT 

When the system has been successful l y  loaded , the system sign on 
message : 

Mar lnchip Disc Executi ve ( Ver . x . x ) 

wi l l  appear , and a period wi l l  be typed on the next � ine . This 
per iod i s  the " command prompt " , and wi l l  be typed whenever the 
Executi ve 1s ready for another command . When the per i od appears , 
any of the system commands described below may be entered , or the 
name of any executable fi l e  in the fi l e  system may be typed . I f  a 
fi le name i s  typed , it wi l l be loaded and executed under the 
contro l of the system . 

2 . 2 .  The fi l e  system 

2 . 2 . 1 . Di sc fi les 

The Mar inchi p Di sc Executi ve provides named fi l es on diSC , and 
fi les to support a l l  hardware peripheral s . Fi le names are twe l ve 
or fewer characters chosen from the upper case ASCII letters , the 
numbers , and the spec 1al characters :  

- s . 

Lower case l etters , l f  �Sed , wi l l  be treated l dent l ca l l y  to upper 
case : there is no dlfference in the names "Fname " and "FNAME" . 
One d l Sc un l t  ln the system confl gurat 1on l s  referred to as the 
" system disC" . Thls unlt , always ca l l ed unlt 1 .  l s  the unl t  from 

..,:- �". ' " • .  0.-
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whi ch the Execut ive i s  loaded • .  and is the default unit on a l l  f i le 
references . References to fi le names on system commands are 
a l ways of the form : 

( unit ) /( fi lename ) 
or : ( fi lename ) 

In the first ca se , the fi l e  w i th name ( fi l ename ) on d i sc· ( uni t ) i s  
se l ected . In the second case , the system di sc un i t , 1 ,  i s  
assumed . Hence the two spec i f i cations : 

GNORK and 1 /GNORK 

are equi va l ent . Fi l es Wi th the same ( fl 1ename ) may exlst on any 
number of separate dl sc un i t s  slmul taneousl y . 

2 . 2 . 2 .  Dev i ce f i les 

Al l system per iphera l s  such as the console and pr i nters are 
lncluded ln the flle system . These "Device fl Ies " are given 
special names within the Di sc Executive . Al l Devi ce Fi les are 
assumed to exi st on the system dlsc , so that no ( uni t ) 
spec i f i cation need be given . The device fi les present i n  a system 
depend upon the system confi guration . Onl y  the conso le dev i ce 
fi l e  and the parameter str ing device fi l e  are . a l ways present . The 
standard names ass i gned to dev i ce fi l es are as fol lows : 

CONS . OEV 

DISCSx . OEV 
PARAM . OEV 

PRINT . OEV 

Conso l e  
Di sc ( unformatted access ) 
Program parameter str ing 
Hard copy pr i nter 

The onl y  restri ct l ons in use of dev i ce fi l es stem from the i r 
hardware l im i tations : l t  l s  mean ingl ess to i nput from the 
pr inter , or to rewlnd the conso l e . Attempts at such levity w i l l  
norma l l y be i gnored by the system . 

2 . 2 . 3 . Common f i l e  nomenc lature 

Si nce d i sc fi les and devl ce f i l e s  can be used for the most part 
i nterchangabl y , throughout the r est of thi s manua l they w i l l  be 
referred to by the gener l c  term ( .fi le ) .  Where the manua l says a 
( .fi le )  should be named , e i ther a devi ce f l l e  or a d i sc .f l l e  may be 
used , and e 1 ther the ( un i t ) /( .f i l ename ) or ( fi lename ) .form of the 
name may be used . 
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2 . 3 . User conso le commands 

The Di sc Executive conta ins a minimum set of commands ava i lable to 
the user from the console . Most of the "commands " typed by the 
user for such functions as editing a program , etc . , are actua l ly 
names of fi l es conta ining programs that perform those funct10ns . 
The following commands are a ctua l l y  performed by the system and , 
a s  such , may not be redefined by the user . 

2 . 3 . 1 . JUMP - Act i vate program in memory 

JUMP < workspace ) , < entry > 

The JUMP command wi l l  transfer · control to a program in memory at 
the address < entry > , w1 th . initial register workspace at 
< workspace > . Both < workspace > and < entry > are assumed to be 
hexadecima l  numbers ; no leading zero i s required before them . 
Thi s command is norma l l y  onl y  used by machine l angua ge programmers 
who are patching programs in memory . 

2 . 4 .  Console support 

The Executive conta ins an extensi ve handler for the conso le 
through whi ch the user interacts with the system . Since the user 
spends so much time us1ng the console , the system goes to great 
pa1ns to make the interacti on as pleasant as possible . 

2 . 4 . 1 . COnso l e  input 

The user may type input on the consol e  wheney�r a prompt appears 
from the system or a program ha s  requested input . Once the f irst 

character of 1nput is typed by the user , a l l  output Wi l l be he ld 
unt i l  the 1 1ne 1s ei ther entered by pressing the RETURN key or 
strUCK out . several special functions are provi ded by contro l 
keys whi le input is being entered . 

IJ 2 . 4 . 1 . 1 . L1ne de l ete 

iJ 
)j 
J u 
' -J, 

The ent ire l ine of input entered so far by the user may be de leted 
by pressing the Control X key ( ASCII code CAN ) .  This wi l l  echo � X  
on the conso l e , throw away the l ine typed i n  so far , and retype 
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the prompt for the l ine ( i f any ) . The user may then re-enter the 
input from the start . If the system is configured to use a CRT 
termi na l  ( VOU )  as the system console , the input l ine wi l l  simply 
be erased when Control X is typed . 

2 . 4 . 1 . 2 .  Character de lete 

Backspace 
character 
ba ck up . 

successive 
the l 1ne n 

The last character typed may be deleted by press ing the 
( Control H )  key . If the console i s  a CRT dev1 ce , the 
Wi l l  be rubbed out on the d i splay and the cursor W1 1 1  
Any number of characters may be rubbed out by 
depressions of the backspace key . If a l l  characters on 
have been rubbed out , the backspace Wi l l  be 19nored . 

n 
u 
o 

2 . 4 . 1 . 3 .  WOrd delete 

The l ast word typed may be rubbed out by press1ng the Contro l W 

key . This wi l l  delete characters starting from the end of the 
l ine and working towards the start unti l  an alphanumer i c  character 
is encountered . Then a l phanumer1c characters wi l l  be de leted 
unt i l  a non-a l phanumer i c  is found . This wi l l  have the result of 
rubbing out the last word entered . If the conso l e  is a CRT 
display � the word wi l l  physica l l y  di sappear from the screen and 
the cursor w1 1 1  back up over 1t . 

2 . 4 . 1 . 4 .  Retype input l 1ne !] 

u 
!J 

Al l input l i ne editing with the above special keys is very easy to 
understand and use i f  the consol e  i s  a CRT display . If the 
consol e  i s  a hard copy term1nal , however , overtyping many 
characters may make it very hard to ascerta 1n j ust what i s  about 
to be sent as input . Pressing - the Control R key wi l l  retype any 
prompt for the .l ine , then type the current input l i ne as i t  

stands . The carriage wi l l  be l eft at the end of the input l ine so 
tha t  further corrections may be made , i f  required . Thi s key may 
be used at any time when entering input . 

[\ 2 . 4 . 1 . 5 . Expansion of contro l characters 

ASCII control characters that do not have specia l  edit ing i.! l functions documented above wi l l  be expanded when echoed to an .J  up-arrow ( � ) fol lowed by the letter whi ch one presses a long wi th 
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the Control key to generate the code . Thi s feature allows easy 
edi ting of input conta ining control characters without the 
confusion of trying to edi t characters that aren ' t visible . 

2 . 4 . 1 . 6 .  Escape input 

Any ASCII character can be entered as input by preceding it wi th 
the Escape key . The Escape wi l l  not be ecpoed , and the character 
fol lowing i t  wi l l  be echoed direct l y  to the terminal and placed in 
the input buffer . This a l l ows carriage return or any of the local 
edi ting characters to be trea ted as norma l characters and input to 
a program . Note that to input the Escape character itse l f two 
Escapes must be typed , as the first forces the second as a norma l 
character . 

2 . 4 . 2 .  Conso l e  output 

Output sent to the console by programs wi l l  simply be typed as 
sent , except that l ine feeds wi l l  be inserted automat i ca l ly 
fol lowing carr iage return characters , and delay characters wi l l  be 
automati ca l l y  inserted to accomodate the carri age return , l ine 
feed , and form feed del ay requirements of the conso le device . 
Note that control characters sent to the conso le by programs wi l l  
not be expanded into the "up-arrow" form . This a l lows programs to 
freely send control characters that perform special functions on 
the console device . 

2 . 4 . 2 . 1 . Output pause 

Pressing the Control S key whi l e  the output i s  be ing sent to the 
system consol e  wi l l  ca use the system to pause at the end o f  the 
next output l ine .  The system wi l l  send no more output to the 
consol e  unti l  Control S is typed aga in . Thus , Control S may be 
used as a " push-push " swi tch to halt and resume output . 

2 . 4 . 3 .  Conso le interrupt 

An execut i ng program may be interrupted by pressing the Contro l  C 
key dur ing conso l e  input or output . The input or output wi l l  be 
aborted . If the program has requested the console interrupt , i t  
wi l l  be di verted to its interrupt point so that the interrupt may 
be servi ced . If the program does not service the conso l e  
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i nterrupt , i t  wi l l  be terminated and 1ts workspace registers wi l l  
be _d�d . 

2 . 5 . Pr inter support 

The system contains a spec1al dr i ver to format data sent to the 
devi ce fi le PRINT . DEV .  Thi s dr i ver performs page formatting and 
other control functions suited to the pr inter connected to the 
system . 

2 . 5 . 1 . Page formatt ing 

When the system i s  generated , the physica l  propert ies of the 
pr inter are se l ected . The system wi l l  automat i ca l l y  format the 
page into a top 'margin , a bOdy port ion , and a bottom margin . 
Output sent to PRINT . DEV wi l l  appear i n  the body port ion . The top 
and bottom margins wi l l be l eft blank , and prevent user data from 
being printed across the page perforat ions . 
2 . 5 . 2 .  Pr inter pause character 

When the ASCII ENG character ( code 5 )  i s  sent to PRINT . DEV , the 
pr inter wi l l  enter a pause state . The printer wi l l  immediate ly 
stop , and the consol e  wi l l  sound cont inuous bell s i gna l s . 
Pressing the space bar on the conso le wi l l  si l ence the a larm .  
When the RETURN key is pressed on the console , the pr inter wi l l  
resume operation . This feature a l lows a program to cause the 
pr inter to stop at points dur ing the output , permi tt ing the user 
to change paper or print e l ements , or manua l ly insert text in the 
output . 

2 . 5 . 3 .  Conso l e output to pr i nter 

If the ENQ character ( Control E )  i s  typed on the conso l e , the 
status of echo ing conso l e  i nput and output to the pr i nter i s  
reversed . Ini t 1a l l y , conso l e input and output are not sent to the 

pr inter . Pressing Contro l E wi l l  cause a l l conso l e  input ( except 

direct mode input ) to be echoed to the pr inter , and a l l  conso le 
output a l so to be echoed . Press ing Control E aga in wi l l  turn thi s 
mode back off . Control E may be used e i ther dur ing conso l e i nput 
or output , and has no effect other than sett i ng the pr inter mode 
( i t wi l l  not go into the input buffer if entered as part of 
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console input ) .  Console data are echoed to the pr inter on a 
by l lne basl s , not character by character . As a resul t ,  
"clean "  data ( after a l l  loca l  edltlng , etc . ) are prlnted , so 
mode is idea l for prepar lng samples to explaln how to use 
system . 

2 . 6 . Unformatted disc support 

l lne 
only 
this 

the 

Normal ly , dlsc storage l s  not expl icltly dea lt wlth by the user . 
Instead , the user uses the di sc through the fi le system , whlch 
performs a l locatlon and rel ease of space , and lets the user work 
with named fi les rather than absolute addresses . To a l low 
interchange of informatlon wl th other systems , the Dl sc Execut l ve 
a l so a l lows the user unformatted access to confi gured dlsc 
storage . For each dlsc unlt ln the system , a corresponding device 
fl le exi sts . For unit "x" , thls fl l e  wl l l  be named "DISC$x . DEV" . 
This fi l e  simpl y consists o f  a l l  the storage o n  the disc unit , 
treated as a single large fi le . This fi le may be opened l ike any 
other fi le , and the normal 110 ca lls used to access the storage on 
the device . The user must be extremel y  carefUl when using this 
feature , as the normal protection in the file system i s  bypassed , 
and it i s  easy to accidentally destroy the contents of a dlsc 
containing Disc Executive fi les . 
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3 .  Using the system from a progx-am 

The Disc Execut i ve provides three basi c servi ces to programs 
running under its control : a set of system ca l l s  to perform 
servi ces provided by the Executi ve , emulation of float ing-po i nt 
instruct ions , and a set of common sUbrouti nes used by most 
software i n  the system , and provided to reduce the s i ze of the 
many programs that use them . 

3 . 1 . System ca l ls 

A l l system ca l l s  are made using the extended operation fac i l i ty of 
the M99 0 0  CPU . The XOP 1 instruction 1 s  reserved for system 
ca l l s , and 1 s  referred to as JSYS ( Jump to SYStem ) throughout th1 s 
manua l . The Mar 1nch1 p 9900 Assembler recognises the mnemoni c JSYS 
for XOP 1 .  The operand of the JSYS instruction i s  a packet that 
conta ins the code for the request being made and storage for 
passing of parameters between the cal l ing program and the 
Executi ve . The format of the packet depends upon the request 
being made , but the first byte i s  a lways the request index and the 
second byte is a lways a status returned by the Executive . A zero 
status always indi cates normal completion of the request . 

The fo l lowing paragraphs wi l l  descr i be  the system ca l l s . In the 
paragraph head i ng , the mnemonic for the system cal l wi l l  be given , 
fol lowed by the . hexadecima l code for the request . Parameters 

pa ssed to the system wi l l  appear as si mpl e names . Parameters 
returned wi l l  be enclosed in parentheses . 

A fi l e  whi ch defines the mnemoni CS for the system ca l ls 1 s  
provided by Mar inchip Systems on the standard system di sc . It may 
be inc l uded in an assembly language program by the statement : 

COpy "JSYSS " 

3 . 1 . 1 . Process contro l 

The fo l lowing requests control the act i ve program . They are a 
subset of the requests i n  the Network Operating System , whi ch 
permi ts mul t i pl e  processes in one program . 

1 0  

.;) 



[� 
)] 
u 
... [] 

l J  

)J 
i t  
U 
� 

�r inchi P 9900 Di sc EXecutive User Guide 

3 . 1 . 1 . 1 . EXITS ( 02 )  Terminate process 

.. .. .. .. .. . . .. .. .. .. . .. .. .. .. . . . .. .. . .. . . . .. . . . .. .. .. . . . .. .. . . . . .. .. .. .. .. . .. .. .. . . . . 
EXITS · . 

.. .. .. . .. . . . .. . . . . .. . . . . .. . . .. . .. . . .. . . . . .. .. . . . .. .. .. . .. . . .. . .. . . . . . . .. . . 
TERMINATION STATUS · . · . . .. .. .. .. . .. .. .. . .. . . . . .. . .. . . . .. .. .. . . .. .. . . . . . .. . .. . .. . .. .. . .. . .. .. . .. . . . ..  . 

The executing program is terminated and the operat ing system 
prompts the user for the next command or program . If the 
( termination status > is nonzero , a message wi l l  be pr inted with 
the termination status and the address at which the program 
terminated . The program ' s  workspace regi sters wi l l  be dumped . 
setting the < termination status > to a unique code and performing 
an EXITS i s  an easy way of indi cating an error condi t ion within a 
program . 

3 .  1 • 1 . 2 . TRAPS 

TRAPS 

( OE )  Reset interrupt action 

· . 
.. • • .. .. .. .. .. .. .. .. • • .. • • • • • • • .. .. .. • .. .. • .. .. .. .. • .. .. • .. .. .. • .. .. • .. • • • .. • .. II .. .. .. .. 

SETeF:CTION I'lASK BITS · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 

TRAP ROUTINE ADDRESS · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. 

PREV ADDR / ( REENT ADDR ) · . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 

PREV I'lASK / (ERROR TYPE , CODE ) · . .. .. .. .. .. .. .. .. .. e .. .. .. . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  . 
( ADDITIONAL STATUS ) · . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  II .. . . . . . . . . . . . . 

( ADDITIONAL STATUS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 
The TRAPS request a l lows a program to catch be ing interrupted by 
the Contro l C key during execution . If the TRAPS ca l l  has not 
been made and Control C is pressed , the program w1 1 1  be terminated 
and 1ts workspace reg1 sters wi l l  be dumped . If the < se lect ion 
mask bits ) are 1 ,  the console trap wi l l  be set . otherwi se ,  i t 
wi l l  be cl eared . The ( trap routine address > is where control wi l l  
pass on an interrupt . When an 1nterrupt occurs , < ( reent addr ) > 
Wi l l  be set to the addiess at which the program was 1nterrupted . 
and « error type , code » wi l l  be set to zero for the console trap . 
The first « additional status » word wi l l  be set to the address Of 
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the JSYS packet ln progress I f  the program was interrupted whi l e  a 
system ca l l was in progress . The second < ( addl t l ona l status » 
word 1 s  reserved for future extensions to the TRAPS request . 

3 . 1 . 1 . 3 .  I'IEKS ( OF )  Determlne memory l i mits 

( STATUS ) · . · . . . . . . . . . . .. . . .. . .. . . . . . .. . . . . . . . .. .. . . .. . . . . . . . . . . . . . .. . . . . .  . 
SUBFUNCl'ION · . · .. . . . .. .. . . . . .. .. . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . . .. . . . . . . . . . . . .  . 

( FIRST FREE ADDRESS ) · . .. • • • • • • • • • • .. • • • • • .. • • • .. • • .. • .. • • .. • • • .. • • • • • • .. .. .. .. • • • .. e o · • • • • •  

( FREE AREA LENGTH ) · . .. . .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. . . .. 

The KEMS request may be used by a program to determlne the start 
address and length of unal located memory fol lowing the program 
1 t.sel f • The < sub.functlon ) must be 1 and lndl cates that the 
request is for the una l located memory bounds . ( The Network 
Operatlng System uses other subfunctlons of the MEMS request . )  
The flrst address fol lowing the program wi l l  be stored in « first 
free address » , and the length of the free area in bytes wi l l  be 
stored ln the « free area l ength » fl eld . The « status » wi l l be 
set to zero , indicating normal completion . If the < subfunct ion ) 
i s  not 1 ,  the request wi l l  be rej ected and the « status » wi l l  be 
set to 6 .  Th1s request i s  parti cul ar l y  useful in connection with 
the dynami c memory a l location routines descr i bed l a ter i n  thi s 
manual under " System subrout ines " . A program can determine the 
sl ze of the unused area fol lowing it in memory , establ l sh a buffer 
pool in this area uslng the BEXPS subroutine , and then al l ocate 
space from the poo l .  Such a program wi l l  automa t i ca l l y  use a l l  
the free memory ava i l able i n  a system without hav i ng to be 
reconfi gured as memory is added or removed . 

3 . 1 . 1 . 4 .  EXECS ( 1 1  ) Execute a program 
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EXECS ( STATUS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
COMMAND LENGTH · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

COMAND ADDRESS · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The EXEX::S request allows a program to ca l l  another program . The 
program cal led overlays the cal l ing program , so there 1s no 
return . ( command address ) 1 s  the address of an ASCII str1ng 
conta ining the command to cal l  the program to be executed . The 
format of the command i s  identical to what would be typed on the 
system console to execute the program , and may incl ude parameters 
fol lowing the fi le name of the program to be executed . ( command 
length ) i s  the l ength of the command i n  bytes . If the EXECS 
request completes norma l l y , the ca l l ing program w1 1 1  be terminated 
and the requested program wi l l  be loaded and executed . If an 
error occurs , a code indicating the nature of the error w1 1 1  be 
returned to the ca l l ing program in the < ( status ) > field , and the 
request wi l l  return to the ca l l ing program . A status of 3 
indi cates the fi l e  to be executed could not be found 1n the 
directory . A status of 5 indicates the fi le name specifi cation 
was badly formed , and a status of 7 indi cates the fi le named was 
not an executable fi le . Errors detected whi le loading the 
requested program w1 l l  cause an error message to be printed on the 
system console and return to operating system command mode . 

3 . 1 . 2 .  

3 . 1 . 2 . 1 . 

Fi le control 

OPENS ( 0 5 ) Open a fi le 

· . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
OPENS ( STATUS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NAME LENGTH . . ( FILE INDEX ) · . 
• • • • • • • • • • • • • • • • • • • • • • •  II . .. . . . . . . . . . . . . . . . . . . . . . .  II • • • • •  III 

NAME ADDRESS · . · . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ACCESS MODE 

: . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 

The address of the ASCII str1ng conta lning the name of the fl 1e to 
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be opened ls placed ln ( name address ) ,  and the length of the 
str lng l s  pl aced ln ( name length ) .  If the fl 1e i s  found and 
opened norma l ly , « status » wl 1 1  be set to zero , and « fl 1e 
lndex » wl 1 1  be set to the lndex used ln a l l  subsequent references 
to the fl 1 e . The ( access mode ) fleld determi,nes how the fl 1e may 
be _subsequently accessed . If zero , both readlng and wr l ting wi l l 
be permitted . If 1 ,  onl y  wr lting wi l l  be permi tted , and i f  2 ,  
only reading wl 1 1  be permltted . I f  the ·named fl 1 e  cannot be found 
in the directory , « status » wl 1 1  be set to 3 .  If the fi le name 
is badly formatted , « status » wi l l  be set to 5 . There l s  a l imit 
on the maxlmum number of concurrent l y  open fi les . Thi s l iml t i s  
speci fied when the Disc Executl ve i s  generated and i s  norma l ly set 
to 1 0 fi les � If this 1 1 mit is exceeded , the OPENS request wi l l  be 
rej ected wlth a « status » of 8 .  Both di sc and devi ce fl 1es may 
be opened by thi s request . Al l fi les must be opened before use . 
A given fl 1 e  may be open more than once : a separate address 
pointer i s  mainta ined for each open instance of a f i le . 

' 

3 . 1 . 2 . 2 .  CLOSES ( 06 )  Close a fi le 

CLOSES ( STATUS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . FILE INDEX · . · .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
The fl le wi th ( fl 1e l ndex ) ( the number returned when the f i l e  wa s 
opened ) wl 1 1  be closed . If no fi l e  wlth ( fl 1e lndex ) wa s open , 
« status » wi l l  be set to 4 .  

3 . 1 . 2 . 3 . DELETES ( 09 )  Delete a fi le 

DELETES ( STATUS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NAME LENGTH · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NAI'lE ADDRESS · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The address · of the name of the fl 1e to be deleted i s  p l a ced ln 
( name address ) ,  and t he  length of t he  name str lng i s  pl aced in 
( name length > ' If the fl 1e was del eted proper l y , « status » wi l l 
be set to zero . If no fl le of the specl fled name was found , 
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« status » wl l l  be set to 3 .  If the Syntax of the fl le name l s  
bad , < ( status » wl l l  be set to 5 .  Note that a fl 1e need not be 
open ln order to be deleted . If the fl 1e l s  open , 1t Wl 1 l  be 
automat1cal ly closed . 

3 . 1 . 3 .  Input/OUtput 

3 . 1 .  3 . 1 . READS ( OB )  Read from a fl 1e 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
READS ( STATUS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

FILE INDEX · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . · · BOFE'ER ADDRESS 
� . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  e . • • • • • • • • • • • • • • • • • •  

BOFFER LENGTH IN BYTES · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
( BYTES TRANSFERRED ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  . 

The next block of lnformatlon from the fl 1e specl fled by ( fl l e  
lndex ) 1s read lnto t he  buffer startlng a t  < buffer address > .  The 
length of the block read ls 91 ven by ( bUffer length ln bytes > . 
The actual length transferred ls stored ln < ( bytes transferred » . 
The Dlsc Executlve 1mposes the restr l ct10n that the < buffer length 
1n bytes ) must always be a 001 tlple of 1 28 bytes . When readlng 
from a dev1ce fl 1e such as the console , the actua l length 
transferred wl l 1  be the length of the 10gl ca l  unlt of lnformat lon 
on the devlce , such as a 1 1ne on the console . Input from the 
console w1 l 1  end wlth the carr lage return typed at the end of the 
l lne . The < ( status » wl 1 l be zero for normal complet lon , 1 for 
end of fl le , and 2 l f  an unrecoverabl e I/O error occurred . If the 
< fl le lndex ) ln the packet ls lncorrect , the « status » Wl l 1  be 

set to 4 .  The end of fl le status wl 1 1  be glven only when no 
lnformatlon i s  transferred by the request . A read that starts 
w1 thln the fl l e  and extends past the end of the fl l e  wl 1 1  be 

truncated to the l ength' of the lnformatlon rema lnlng ln the f l le , 
and a normal status . wl l l  be gl ven . The « bytes transferred » 
fleld w1 l l  conta ln the length actua l l y  de1 1vered to the buffer . 

l 5 



I )  IJ 
I] 
U 

] 
J 

Mar i nchi p 9900 Di sc Executi ve User Guide 

3 . 1 . 3 . 2 .  WRITES ( OC )  Wr i te to a f1le 

WRITES ( STATUS ) · . · . . . " . . . . . .  " . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
FILE INDEX · . 

• • • • • • • • • • • • • •  II • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

BUFFER ADDRESS · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
BUFFER LENGTH IN BYTES · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

( BYTES TRANSFERRED ) · . 
• • • • • • • • • • • • • • • • • • • • • • • • • •  " • • • • • • • •  10 • • • • • • • • • • • • • • • • • • •  

The i nformat ion, starting at < buffer address ) ,  with l ength < buffer 
l ength in bytes ) ,  is written to the fi l e  spec i f i ed by < f i l e  
index ) .  The number o f  bytes actua l l y  transferred ( norma l l y  t he 
same except i n  the case of error ) is stored in < ( bytes 
transferred » . When writing to a d i sc fi l e , the Di sc Execut i ve 
requires that the buffer l ength be a mul t i pl e  of 1 28 bytes . The 
va l ues returned in the < ( status » fie l d  for the WRITES request are 
identi ca l  to those returned for the READS request ( see above ) . 
Note in part i cular that an attempt to wr i te with a buffer length 
that would extend pa st the end of a fi l e  wi l l  cause the l ength to 
be truncated to the l ength l eft in the fi le , but wi l l  st i l l  return 
a zero status in the packet . As a resu lt , programs should test 
that the < ( bytes transferred » fi e l d  is equa l to the < buffer 
length in bytes ) fi e l d  after a WRITES request and report an error 
if the fi elds d i ffer . 

3 .  1 . ·3 .  3 .  SEEKS ( 00 )  Set fi l e  address po i nter 
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SEEKS ( STATUS) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
SEEK BASE : FILE INDEX · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

OFFSET ( UPPER 1 6  BITS ) . 
" . · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

OFFSET ( LOWER  1 6  BITS ) · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

( NEW  POINTER ( UPPER 1 6  BITS » · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
( NEW  POINTER ( LOWER 1 6 BITS » · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Fi les are norma lly processed sequentiall y .  As each READS or 
WRITES request is processed , the fi le address pointer i s  
incremented by the number o f  bytes read or wr itten to the fi le . 
To process a fi l e  randomly ,  the SEEKS request may be used to set 
the address pointer to any desired va lue . The field < seek base ) 
selects to what the seek is relatl ve . If zero J the 3 2  bit 
( offset ) fleld i s  the absolute byte number in the fl 1e . If one , 
the < offset ) l s  added to the current position in the fi le to 
compute the new address pointer . If two ,  ( offset ) is relative to 
the end of the fl 1e . Note that ( offset ) may be positlve or ( two ' s 
complement ) negat i ve . At the compl etion of the command , the new 
address pointer wi l l  be stored ln the « new pointer » field . The 
polnter may be read by dolng a seek relative to the current 
position with an offset of zero . The Disc Executlve enforces the 
restrlction that the address po1nter always be a multiple of 1 2 8 
bytes . 

3 . 1 . 3 . 4 .  IOCTLS ( 1 0 )  Set fl1e modes 

IOCTLS ( STATUS ) · . 
• • •  '" • • •  '" • • • • • • • • • • •  '" '" '" '" '" '" '" '" '" • • • • • •  '" • II • • • • • • • • • • •  II '" '" '" '" '" .. 

STRING LENGTH FILE INDEX · . 
'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" 

STRING ADDRESS · . 
'" '" '" '" '" '" '" . '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" 

The IOCTLS request i s  used to set f11e modes . The request 
operates on the currently open f11e ident i fied by ( f i l e index > .  
The operations to be- performed on the file are spec i fied by a 
" function str i ng" whose length in bytes i s  speci fied by ( str ing 
l ength ) and whose start 1ng address 1 s  specified by ( str ing 
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address ) .  The function str ing consi sts of one or more type bytes , 
fol lowed by data bytes in a format depending upon the type byte . 
The Di sc Execut i ve supports only one type byte for the IOCTLS 
request , a function whi ch sets the system conso l e  into direct 
( character by character ) input , or returns i t  to norma 1 ( l ine 
buffered ) mode . This operation byte has a code of 1 ,  and i s  
fol lowed by one data byte . I f  the data byte i s  1 ,  the echo i ng o f  
characters t o  the system conso le wi l l  be suppressed , and each 
character typed Wi l l  be pa ssed immediat e l y  to a program with a 
pending READS request from the console . If the data byte i s  zero , 

the Execut i ve wi l l  buffer a l ine of i nput , echOing i nput to the 
termina l  and providing its norma l l oca l edi t ing fa c i l i t i e s , then 
pa ss the ent ire l i ne to the wa i t i ng program when the RETURN key i s  

pressed . Regardl ess of mode , the Contro l C key wi l l  interrupt the 

execut i ng program . The system conso l e wi l l  be automa t i ca l l y reset 
to norma l ( echo ) mode when a program terminates and the system 

command prompt a ppears . If the IOCTLS operation completes 
norma l l y , the « status » fie l d i n  the pa cket W1 1 1  be set to zero . ,) 
If the < fi l e  index ) is for a fi l e  other than the conso l e , the 
« status » fie l d  wi l l  be set to 4 ,  and 1 f  the type byte i s  other 
than 1 ,  the < ( status » wi l l  be set to 6 .  

3 . 1 . 4 .  System ca l l  error codes 

When a system ca l l  ( JSYS ) completes norma l l y , the « status » f i e l d  

i n  the request packet wi l l  be set t o  zero . When a n  error occurs , 

the « status » field i s  set to a numer i c  code i nd i cat ing the 

error . The error numbers are common to a l l  requests i n  that a 
g i ven code has . onl y one meaning regardl ess of whi ch r equest 
returned i t . The error codes generated by each request are 

d i scussed i n  the descr i pt i on of the r equest , and are summar i sed 

be l ow . 

Code 

o 
1 
2 
3 
4 
5 
6 
7 
8 

Meani ng 

Request compl eted norma l ly 
End of fi l e  on 110 request 
Unrecoverabl e IIO error dur ing request 
Fi l e  not found in d i rectory 
Bad fi l e  index 
Bad fi l e  name syntax 
Bad subfunct ion on request 
Fi l e  not executable 

Too many concurrentl y open fi les 
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3 .  2 . Program execut lon envlronment 

When a program l s  gi ven control by the Disc Executl ve , certain 
informati on i s  set up which l t  may retr leve by maklng var lous 
system ca l l s .  Thls sectlon descrlbes the execut lon environment of 
a program and how a program may determlne thl s informat lon at 

execution time . 

n 3 . 2 . 1 . Memory a l location 

fJ '1'; 
I iii I 

� U 
' -J 

The standard starting address of programs run under the D i sc 
Executi ve l s  1 0 0 hexadecimal . Programs generated by the Linker 
wi l l  norma l l y  be started at this address . The area be low 1 0 0 
hexadecima l i s  reserved for the excl usi ve use of the D i sc 
Executi ve and must not be modi fi ed by programs . The area of 
memory from the end of the user program t o  the start of the D i sc 
Executive ln hi gh memory i s  ava i lable for use by the program ( for 
example � for a buffer pool ) .  The starting address and length of 
thi s area can be determined by use of the KEMS system cal l . 

3 . 2 . 2 .  Ini t i a l  workspace 

When a program l s  given control after being loaded by the Di sc 
Executive , it wi l l  be gi ven an initial set of workspace regi sters . 
Thi s set of regl sters is located in an area of memory configured 
when the system i s  generated , and should be used by the user 
program . The user program is free to SWitch to other reg i ster 
workspaces at wi l l  wi th the LWPI and BLWP instructions , but use of 
the initial workspace a l lows the program to automati cal ly adapt to 
the presence of a fast workspace memory area if one is avai lab l � 
on the machine on whi ch the program 1s executed . 

3 . 2 . 3 .  Program parameter str ing 

When a program 1 s  cal l ed from the system conso l e , parameters may 
fol low the fi le name . Thl s parameter str ing may be used to pass 
informatlon to the program being ca l l ed wi thout having to prompt 
the user for the informatlon . The system saves the parameter 
str lng ( a l l  characters fol lowlng the fi le name ) in an interna l 
buffer , and a l l ows the program to read i t  via the pseudo dev i ce 
fi l e  "PARAM . DEV" . The fl l e  PARAl'l . DEV may be opened l ike any other 
fl le . When the READS request ls l ssued on the fi le index returned 
from the OPENS request for PARAl'l . DEV , the parameter str ing wi l l  be 

1 9  

�-���-



i1 

�] 
ill 
I 1 LJ 

[J 

I J  
i __ 

I] 

Marlnchl p 990 0 D l sc Execut l ve User Guide 

returned to the buffer address spec1 f i ed 1 n  the READS request 
packet . The parameter str1ng wi l l  be term1nated by a carr i age 
return character , whi ch wl l l  be lnc l uded in the count o f  
characters returned . 

3 . 3 .  Float i ng point emulat ion 

The Disc Execut 1 ve provides emu l a t 10n o f  IBM System/ 37 0 sing l e  
preci s i on f l oa t ing po 1nt 1nstruct 1 ons . Emul a t 1 0n of 1nstruct 1 ons 
1s requested by the XOP 2 1 nstruct 1 on . whl ch 1s defi ned in t he 

Mar 1nch 1 p  Assembler as FLOP ( FLoa t 1 ng OPerat 1on ) . The effect 1 ve 

address of the FLOP instruct i on 1 s  a pa cket structured a s  fo l lows : 

• .. .. • • • • • • • • • • .. • .. • .. • '" • • • • • • • • • .. • .. • • • • .. • • • • • .. • • .. • • .. • II • • • .. 
OPCODE · . · . . . . . . . . . .. . . . . . . . .. . . .. .. .. .. . . .. . .. . .. . . . . . .. . . . .. . . . .. . . . . .. .. .. ..  . 

SOURCE ADDRESS · . · . .. . . . .. .. .. . . .. . . .. . .. . .. .. .. .. . .. .. .. . . .. . . . . . . . . .. . .. . . .. .. .. .. . .. . . . . . . . 
DESTINATION ADDRESS · . • .. . . .. .. .. . .. . . .. .. . . .. . .. . . . . .. . .. . .. .. .... . /I . .. . .. . . . .. . . . .. . . .. . .. . . . . . .  . 

The ( opcode ) fleld selects the functi on to be performed by the 
lnstruct1on . The actlon taken by di fferent ( opcode ) s  i s  de scr i be d  
be l ow . The Network Operating System does not incl ude the f l oa t i n g  
po1nt emulat1on package , s o  programs deve l oped for use under bo t h  

the Dl sc Executl ve and the Network Operat ing System shoul d u se  an 
a lternate subrout lne verslon of the float1ng po i nt package , 
suppl i ed by Mar 1 nch1 p  Systems wi th the Network Operat i ng System 
and descr lbed l n 1ts User GUide . 

3 . 3 . 1 . 1 .  AES ( 0 1 ) Floa t i ng add 

The float 1ng po 1 nt number at the address gi ven by < sour ce address > 
1 s  added to the f l oating point number at ( dest ination address > .  
The resu l t 1 s  stored at ( desti na t i on address > .  

3 . 3 .  1 . 2 . SES ( 0 2 )  Floating subtract 

The fl oat i ng po i nt number a t  the address g i ven by ( source addres s > 
1 s  subtra cted from the floa t ing po int number at < de st inat ion 
address ) .  The resu l t  i s  stored at ( dest ina t 1 on address > .  
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3 . 3 . 1 . 3 . MES ( 0 3 )  Floating mult iPly 

The float ing point number at ( source address ) is multipl ied by the 
floating point number at ( destination address ) .  The product i s  
stored at ( destination address ) .  

3 . 3 . 1 . 4 .  DES ( 04 ) Floating divide 

The floating point number at ( source address ) is di vided into the 
floating point number at < destinati on address ) .  The quot ient i s  
stored a t  < destination address ) .  

3 . 3 . 1 . 5 . CES ( 05 ) Floating compare 

The numbers at ( source address ) and < destination address ) are 
compared , and the status bi ts are set depending upon their 
relative va l ues . The ar ithmet1 c and logical status bits are set 
the same , so that e1 ther set of 1nstruct10ns may be used to test 
the result of the comparison . 

3 . 4 .  System subrout ines 

The Disc Execut1ve makes a set of general l y  useful subrout ines 
avai lable to programs running under 1ts control . These 
subroutines are used w1th1n the Execut1ve 1tsel f ,  and are provided 
to encourage programs to use a common set of functions for the 
servi ces they prov1de . The subrout1nes are cal l ed v1a a system 
subroutine entry vector in low memory . Each location in the 
vector conta ins a j ump  to the actual subroutine entry point . The 
subrout1nes shoul d  always be cal led through the entry vector to 
a l low them to be moved within the system from relea se to re l ease . 

The fo l lowing table l 1sts the entry addresses of the system 
subroutines . Each entry gives the entry address in hexadec ima l , 
the mnemoni c for the entry name , and a br ief descr iption of the 
funct i on provided . Refer to the descriptions of the actua l 
subrout ines below for ful l 1nformation on how each shoul d be 
cal led . 

The mnemon i cs for the system subroutine entr ies are deflned ln a 
fl le prOVided by Mar 1 nchi P Systems on the standard system d 1 sc . 
This fi le may be 1nc luded 1n an assembly Wlth the statement : 
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COpy 

Entry 

080 
084 
088 
OE8 

008 
OOC 
OEO 
OE4 

0 8C 
090 
094 
098 
09C 
OAO 
OA4 
OA8 
OAC 
OCO 
OC4 
OC8 
oce 
000 
004 

"SYSUBS " 

Mnemonic Description 

BGET 
BGETA 
BREI. 
BEXP 

INSERT 
PUSH 
REMOVE 
INITQ 

EDITS 
EDITXS 
EDITRS 
�S 
ESKIPS 
ECOLS 
ECOLNS 
ECOPYS 
EMSGS 
EMSGRS 
EMSG1 S 
EHEXFS 
EHEXVS 
EDECFS 
EDECVS 

Al locate buffer 
Al locate buffer with error return 

Release buffer 
Expand buffer pool 

Place buffer at end of queue 
Place buffer at head of queue 
Remove buffer from head of queue 
Init ia l i se queue l inks 

Initia l i se output editor 

Terminate output edi tor 
Re-enter output edi tor 
Edit a character 
Skip co l umns 
Tab to speci fi c  co lumn 
Retr ieve current co lumn 
Copy text 
Copy unti l  stop character 
Continue copying after stop char 
Copy ti l l  stop , don ' t save loca t i on 

Edit fixed length hexade c i ma l  
Edit var i able length hexadecima l 
Edit fixed length decimal 
Edit variable length decima l 

The subroutines provided by the system are in three 
categories as l i sted above : dynamic memory a l location , 
l i st ma i ntenance , and output editing . Each pacKa ge 
descr ibed be low . 

maj or 

l i nked 
wi l l  be 

3 . 4 . 1 . ca l l ing sequence convent i ons 

A l l  system subroutines destroy only the regi sters in whi ch r e su l t s  
are returned , and regi ster R1 1 1 f  they are ca l l ed wi t h a BL 
instruction . A l l regi sters in whi ch parameters are passed , and 
a l l  registers not mentioned i n  the descr ipt ion of the subrout ine 
may be assumed to be preserved a cross a ca l l  on that subrout ine . 
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3 . 4 . 2 .  Output edlt 1ng package 

The system prov1des a comprehenslve set o£ subroutlnes that may be 

used to construct messages to be read by users or placed ln fl Ies . 
The package prov1des most commonly used editing £unctions and 
e1 1 m1nates the dupl icat10n o£ effort 1n recod1ng such rout1nes in 
every program wr1tten . The package ls completely table�driven , 
and may be used to compose multiple 1ndependent messages 
concurrent l y .  

3 . 4 . 2 . 1 .  Edi t mode 

A program wlshlng to use the output edi ting package must supply a 
packet containing information about the area to be edited into . 
The packet is 3 2  bytes ln l ength . The slngle byte at o££set 1 4  in 
the packet is the message del imiter character to be used py EMSGS , 
EMSGRS , and EMSG1 S ( see below ) . The word at o£fset 1 8  1n the 
packet l s  the address of the buffer where the ed1 ted output is to 
be placed . The length of the output buf£er i s  placed 1n . the word 
at offset 2 0 . The rest ' of the packet 1s used by the ed1 ting 
rout1nes for temporary storage � and is a l l  the storage used by the 
editor : the ed1ting package is tota l l y  reentrant . Once the 
packet has been defined , the program must enter edi t  mode . 

3 . 4 . 2 . 1 . 1 . EDITS - Enter ed1t mode 

LI RO ,( packet ) 
BL EDITS 
( return ) R1 2 set to packet 

When cal l ed , EDITS ln1t1a11ses the packet from the informat ion 
supp11ed by the user , blank f1 l l s  the output bu£fer , and sets the 
column pointer to the first character 1n the output bu£fer . The 
or 1 gi na l contents of ' R1 2  1s saved 1n the packe1:', and R1 2 i s  set to 
po1nt to the packet . As long as the program 1s cal l ing the 
ed1 ting routines , R1 2 must be l eft po1nting to the packet . 

3 . 4 . 2 . 1 . 2 .  EDITXS - Terminate ed1t mode 

BL EDITXS 
( return ) RO = packet , R1 2 restored 

The EDITXS cal l  term1nates ed1 t mode . Upon return , R1 2 W1 l l  be 
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restored to its contents at the tlme EDITS was or i gina l ly ca l l ed . 
The address of the packet wi l l  be returned in RO .  After 
termlnatlng ed1t mode with EDITXS , the output buffer may be used 
in any manner deslred . A subsequent ca l l  to EDITS wi l l  
re lnitla l i se the buffer . If deslred , the user may terminate ed i t  
mode with EDITXS ,  do some other processing , then re-enter edit 
mode wi th EDITRS ( see below )  and plck up r l ght where he l e ft off . 

3 . 4 . 2 . 1 . 3 .  EDITRS - Re-enter edit mode 

LI RO , ( packet ) 
BL EDITRS 
( return ) R 1 2 = pacKet 

.1 .t . • .  '- . .  1: "1 �' � :- . \ " 
The EDITRS request , re-'enterl.s edft: I";'mo(fe' Wi th' �a packet t hat has 
previously been l eft with ' EDITXS �. ' ' The  output ' buffer 1 s  not 
blanked , and th� ,cOl QIIttl ' P<i!riter fs n!tt' :whet�vei' 1 e '-was ' at the 
tlme EDITXS ' was ' cal l'ed . ':: 'm;tei that ,«:, paCket<used : �,ftn �-El)I'rRS must , 
a� some , ' t-!me ; '-' ha� . , :��� Jn�t:icl�-'lY �t: ;":�p��*��TS : '  , i � 1 s not 
posslble to use' AEDiTRS " for'-'an (" iri'! t'1al ' entry to" :eo.ft, lmode . . ' , t> .  ;;:. ': . � � ' /  : :.� 3 ' �' ' -', ... �-·i� (l !:.. -'; ' , 
3 . 4 . 2 . 2 .  The col�" Poipter 

Al l editing done by the edi ting package i s  perfoz:med at a l o cat ion 
defined by the "column pointer '· . ;:' cnaracters In' the output buffer 
are numbered from zero to the number of characters in the buffer 
mi nus 1 .  , When the package is 1n�t1a l ised , the col umn  po 1 nter i s  
set to zero , and hence points to ' , 'tne '�f'1:t-'st character i n  the 
buffer . Al l of the editing subroutines 's�ore characters into the 
output buffer startfng ' at ' the ' current co l umn  pointe.r �  and advance 
the col umn  point�r as they store . In addit ion , severa l rout ines 
manipulate the cOlumn pointer . a lone without modi fying the 
information in th� , outPut' buffer . � "  

3 . 4 . 2 . 2 . 1 .  ESKIPS - :  - Posltion col umn pointer 'relat ive . : ' "-

LI RO , ( count ) 
BL ESKIPS 
( return )  

The ( count ) 1 n  RP i s , , c:ld�ed . to the curren� col umn  po s 1 t i on . 
( count ) can be e 1 ther posi t 1 ve or nega t i ve , so the po inter c a n  be 
e1 ther advanced or backed up over informat i on pre v i ous l y  stored . 
Note that ESKIPS does not blank' fi i l  the columns ski pped : 1 f  
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1nformation has prev10usly been ed1 ted 1nto them , 1 t  wi l l  be 

preserved . 

3 . 4 . 2 . 2 . 2 .  ECOLS - Pos1t10n column po1nter absolute 

LI RO , ( co lumn ) 
BL ECOLS 
< return ) 

The column pointer wi l l  be set so that ( column ) wi l l  be the next 
character into whi ch informat ion is stored . Setting < column ) to 
zero w1 1 1  return to the start of the output buffer . 

3 . 4 . 2 . 2 . 3 .  ECOLNS - Retr1 eve current co lumn number 

BL ECOLNS 
< return ) RO = column 

Upon return from ECOLNS , user 
number of the column po1nter . 
determ1ne the length of a 
rout1nes . 

3 . 4 . 2 . 3 .  Chara cter ed1t1ng 

reg1 ster RO w1 1 1  conta1n the column 
Th1s cal l  1 s  commonly used to 

1 1ne J ust composed with the ed1ting 

The character ed1 t1ng entr 1es a l low e1 ther s1ngle ASCII characters 
or str1ngs of characters to be placed 1n the output buffer . These 
rout1nes advance the column po1nter as characters are stored . 

3 . 4 . 2 . 3 . 1 . ECHARS - Store single character 

LI RO , ( character ) 
BL ECHARS 
( return ) 

The s1 ngl e ASCII character r1ght-J ust 1 f1 ed 1n RO i s  stored 1n the 
output buffer at the current col umn pos1t1on . The col umn  pa1nter 
1s advanced one character . 
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3 . 4 . 2 . 3 . 2 .  EOOPYS 

LI 
LI 
BL 
( return ) 

- Copy character str ing 

RO , ( str 1 ng start ) 
R1 , ( l ength ) 
ECOPYS 

The str i ng of chara cters start 1ng at the address ( str ing start ) 
w i th l ength ( l ength ) 1 s  cop1 ed to the output buffer . The co l umn  
po 1nt.er i s  advanced by the number of characters stored . The 

( str ing start ) address need not be a l i gned on a word boundary . 

3 . 4 . 2 . 3 . 3 .  EMSG1 S - Copy str ing to stop character 

LI RO , ( strlng start ) 
BL . EMSG1 S 
( return ) 

The str ing starting at ( stri ng start ) i s copied to the output 
buffer character by character unti l  the character suppl i ed in byte 
1 4  of the packet passed to EDITS i s  found . Thi s request a l l ows a 
string to be spec i fi ed i n  a manner more conveni ent and compact 
than by counting the chara cters in the str ing and using ECOPYS . 

1 \  3 . 4 .  2 . 4 .  Message editing ' ___ 1 

:� \ Most messages generated by programs consi st of fixed 1nformat ion 

',._J wi th variabl e information inserted by the program .  The message 
editing entr ies a l l ow easy composition of such message s . 

fJ 

"J 

J 
U 

3 . 4 . 2 . 4 . 1 .  EMSGS - Start message ed i t i ng 

LI RO , ( message address ) 
BL EMSGS 
( return ) 

The message start ing at ( messa ge address ) wi l l  be copi ed into the 
output buffer chara cter by character unt i l  a stop character equa l 
to the character i n  byte 1 4  of the pa cket pa ssed to EDITS 1 s  

found . The address of the character fo l l owing the stop character 
wi l l  be saved i n  the packet . The col umn po i nter i s  advanced once 
for each character stored in the buffer . 
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3 . 4 . 2 . 4 . 2 . EMSGRS - Cont inue message edi t ing 

BL EMSGRS 
( return ) 

EMSGRS works exact l y  l ike EMSGS , except the image copi ed starts at 
the adqress saved by the last EMSGS ca l l . EMSGRS copies to the 
next stop character , . then saves the address of the character 
fol lowing the stop character . EMSGS and EMBGRS a l low portions of 
a messa ge to be copi ed , pausing periodi ca l l y to insert information 
in the message us ing the other edi t ing rout ines . 

3 . 4 . 2 . 5 . Numeri c  edi t ing 

The edi t ing package incl udes 
e i ther hexadecimal or dec i ma l . 
l ength edi t i ng i s  provided . 

entr i es to edi t  1 6  bit numbers to 
Both var i able length and fixed 

3 . 4 . 2 . 5 . 1 . EDECVS - Var iable . length decimal edit 

LI 
BL 
( return ) 

RO , (  va l ue ) 
EDECVS 

The value in RO wi l l  be edited as a decimal integer . If the s i gn  
b i t  i s  set , a minus s i gn  wi l l  be edited before the number . EDECVS 
edits onl y  the number of characters required to ho ld the number 
edited to decimal : for example ,  the number 1 would occupy one 
character , 2 34 would require three , and - 1 62 55 would require six . 
The column pointer wi l l  be left set after the last digit ed i ted . 

3 . 4 . 2 . 5 . 2 .  EDECFS 

LI 

LI 

BL 
( return ) 

- Fixed l ength dec i ma l  edit 

RO , (  va lue ) 
R 1 , ( l ength ) 
EDECFS 

The va l ue in RO i s  edi ted r i ght-J ust i fied in a fi e l d  whose w i dth 
is speci f i ed by Rl . The co l umn  poi nter is l eft a fter the l ast 
d i g i t  edited . If the number suppl i ed in RO requires more 
chara cters to edi t  than the f i e l d  si ze contains , it wi l l  overflow 
the fi eld to �he r i ght . Characters in the fie l d  i nto whi ch di g i t s 

, . , .  � " •• 2��'�': , , -·�t·'.; }:�· 
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are not ed ited wi l l  be 
wi th l eading zeroes or 
fi l l  i nto the fi e l d , 
over l a ying the number 

unchanged : hence i t i s  possible to ed i t  

check protec t i on by pre-ed i t i ng the desired 
backing up with ESKIPS or ECOLS , then 

in the field with EDECF S . 

3 . 4 . 2 . 5 . 3 . EHEXVS - Var iabl e length hexadecima l ed i t  

LI RO , < va l ue ) 

BL EHEXVS 
< return ) 

The va l ue passed i n  RO i s  edi ted to hexadec i ma l a s  an uns i gned 1 6  
bi t i nteger . If the va l ue i n  RO i s  larger than 9 , a l eading zero 

wi l l  be ed i ted , fo l l oWing the syste� conventi on that a l ea d i n g  
zero s i gnifies hexadec i ma l . The co l umn  poi nter wi l l  be l e ft a fter 
the l a st di g i t  edi ted . 

. 

3 . 4 . 2 . 5 . 4 .  EHEXFS 

LI 
LI 
BL 
< return ) 

- Fixed l ength hexadecima l edit 

RO , <  va l ue ) 
R1 , ( l ength ) 
EHEXFS 

The va l ue pa ssed i n  RO i s  edi ted r i ght-j ust i fi ed i n  a fie l d  with 
l ength passed in R 1 . Al l characters in the field before the fi rst 

nonzero di git of the edi ted number wi l l be fi l l ed py zeroe s . The 
col umn  po i nter wi l l  be l eft immediate l y  fo l l ow i ng the l ast d i git 
edi ted . If the va l ue i s  too large to fit in the fie l d  s i z e  
suppl i ed , the hi gh-order di gi ts wi l l  be truncated . Thi s means , 

for exampl e ,  that the low byte of RO may be edi ted s i mp l y  by 
suppl yi ng a count o f  2 in R1 . 

3 . 4 . 2 . 6 .  Samp l e  use of the edit i ng packa ge 

The fo l l owing program fragment uses the edi ting rout i nes to bu i ld 
an error messa ge as mi ght be generated by a compi l er . Note how 
the var i ous rout ines are used to insert spec i fi c i nforma t i on i n t o  

the " canned " message text . 

LI 
. BL 

LI 
BL 

RO , EPKT 
EDITS 
RO , ERRMSG 

EMSGS 

2 8  

Load edi tor packet address 

Start up the ed i tor 
Load error message address 
Copy me ssage 
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EPKT 

OUTBUF 

ERRMSG 

MOV 
BL 
BL 
MOV 
LI 
BL 
BL 
BL 
MOV 
BL 

BSS 
BYTE 
BSS 
DATA 
BSS 

BSS 

TEXT 

LINENO , RO 
EDECVS 
EMSGRS 
BADVAL , RO 
R1 , 4  

EHEXFS 
EMSGRS 
ECOLNS 
RO ,OUTLEN 
EDITXS 

1 4  
' & ' , 0  
2 
OUTBUF , 8 0 
1 0  

8 0  

-' Error on l lne & .  

Load l l ne number of error 
Edlt lt to decima l  
Copy to va lue 
Load the bad va lue 
Load length to edlt 
Edlt va l ue to hexadeclmal 
Copy rest of message 
Get number stored 
save output message length 
Termlnate the edltor 

Edltor packet 
Stop character and f i l l  

Output buffer and length 

OUtput buffer 

Bad va lue & . & ' 

3 . 5 . Storage and l inked l i st subroutine s  

The dynami c memory a l locat ion and l inked l i st subrout ines share a 
common workspace area and ca l l ing sequence conventions . As a 
result , they wi l l be discussed together here . In order to use 
these routines , �he user must provide a workspace area and buffer 
poo l contro l  storage . This area is formatted as fol lows in an 
assembl y program : 

BHEAD 

PWS 

DATA 

EQU 
BSS 
DATA 
BSS 

BHEAD , - l  , BREAD , BHEAD Buffer pool head 

$- 1 6  
4 
BHEAD 
1 0  

Primitive work space 
Space for R8 , R9 
Storage ¥ head pointer 
Space for Rl 1 - R1 5 

tag 

The var ious routi nes are entered via the BLWP instruct ion through 
a set of context SWi tch vectors suppl i ed by the user . These 
vectors reference the workspace defined abOve , and the entry po int 
to the proper subroutine name . The entry vectors are common ly 
gi ven the same name as the subrout ine name , but fo l lowed by a 
dol lar s l gn .  A defini tlon for an entry vector for a l l  the buffer 
a l location and l inked l l st rout ines is as fo l lows : 

INSERTS DATA PWS , INSERT 
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DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

PWS , PUSH 
PWS , REMOVE 
PWS , INlTO 
PWS ,BGET 
PWS , BGETA 
PWS , BREL 
PWS , BEXP 

A workspace area and entry vector , formatted a s  g i ven above , 1 s  

SUPP l i ed by Mar inchip Systems 1 n  the fi l e  "PRIMW S "  o n  the standard 

system d 1 sc , and may be 1 n c l uded i n  an a ssemb l y  w i t h  the 
statement : 

COpy · "PRIMWS " 

3 . 5 . 1 . Dynami c  memory a l l ocat ion rout i nes 

The dynami c memory a l locat ion routines ma i nta i n a poo l of free 
space , a l locating buffers from it , releasing them back to i t , and 
a l lowing space to be added to the pool at any time . The a l locator 
uses a free l i st cha in techni que whi ch a l lows buffers to be 

a l l ocated with the s i ze the user requested , and does not l imi t the 
user to a potent i a l l y  wa stefu l power of two s i ze a s  do many " buddy 
system " schemes .

' The overhead storage used to contro l  the buffers 

a l located amounts to onl y  e i ght bytes per buffer . When space i s  
r e l ea sed and the adj acent space i s  an ava i l ab l e buffer , i t  i s  

combined into one l arge area , so that fragmentat ion probl ems are 
mini mised . 

3 . 5 . 1 . 1 . BEXPS 

LI 
LI 
BLWP 

. (  return ) 

- Add space to buffer poo l 

RO , ( l ength of area to add ) 
R1 , ( address of area to add ) 
BEXPS 

The buffer pool defi ned in the in it i a l workspa ce for the 
a l l ocat i on rout i nes i s  vo i d : no free space i s  prov i ded . Before 
a l locati on may begin , the user must supply the raw poo l of stor a ge 

from whi ch buffers are to be a l located . This i s  done w i th the 
BEXPS ca l l . The-area pa ssed is typi ca l l y  the area from the end of 
the code port ion of the program to the end of system memory , hence 
a l l  free memory is a utoma t i ca l l y a va i l abl e for buffers . RO shou l d  

conta in the l ength of the area in bytes , and R1 shou l d po i nt to 

the fi rst byte i n  the area to be added to the buffer poo l : 
neither need be even . BEXPS can be ca l l ed at any t i me  to add 
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add l t i ona l storage to the buffer pool . For example , some programs 
inltl a l l y  deflne thelr buffer pool wlth BEXPS , then after a l l  
their i n i t ia l i sation i s  complete , release the area occupied by the 
initia l i sation code itse l f  into the buffer poo l .  

3 . 5 . 1 . 2 .  BGETS - Al locate a buffer : error if none 

LI R1 , < size in bytes ) 
BLWP BGETS 
< return ) R1 = buffer a l located 

The BGETS entry wi l l  a l locate a buffer of the requested s i ze and 
return its address in R1 . If there i s  insufficient space to 
al locate a buffer of the requested size , the program wi l l  be 
terminated with an error code of 0 1 0 .  Programs whi ch wish to 
handl e  the out of buffers situation themse lves should use the 
BGETAS request , descr ibed below . Note that buffers al located by 
BGETS wi l l  always start on a word boundary . 

3 . 5 . 1 . 3 . BGETAS - Al locate a buffer : return i f  none 

LI 
BLWP 
DATA 
< return ) 

R1 , ( size i n  bytes ) 
BGETAS 
( insuffi c i ent space ) , R1 = buffer a l located 

A buffer wi l l  be a l located with the .size requested in R1  and its 
address wi l l  be returned in R1 . I f  insufficient storage rema i ns 
to a l l ocate a buffer of the requested size , the rout ine wi l l  
return at the address spec ified for ( insufficient space ) .  Buffers 
a l located by BGETA$ wi l l  always start on a word boundary . 

3 . 5 . 1 . 4 .  BRELS - Re lease buffer 

LI R1 , < buffer address ) 
BLWP BREL$ 
< return ) 

The BRELS entry returns a buffer a l located by BGETS or BGETAS to 

the ava i lable space poo l . The address passed 1n R 1  on the ca l l  to 

BRELS must be an address preViously returned by BGETS or BGETAS . 
To add storage outside the buffer poo l to 1 t , use the BEXPS 
request , documented above . 

3 1  
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3 . 5 . 1 . 5 . Buffer a l location errors 

The buffer a l l ocat i on rout 1 nes wi l l  terminate the request ing 
program 1 f  certa 1 n errors are detected . The error code used t o  
terminate the program ind i cates whi ch error was detected . The 
fol lowing are the error codes generated by the buffer a l location 
rout i nes : 

0 1 0 

0 1 1 

0 1 2 

No space for buffer on BGETS . Thi s error 
causes an abnorma l  return to the program 1 f  
BGETAS 1 s  used 1 nstead o f  BGETS . 

Attempt to re l ea se una l located buffer v i a  
BRELS . Check address passed to BRELS . 
Ba ckpo i nter i n  next buffer was bad . Th i s  w i l l  

resu l t i f  the program us ing the buffer stored 
off the end of the buffer . and may a l so re su l t  
i f  a ba d  address i f  passed to BRELS . 

3 . 5 . 2 .  Linked l i st rout ines 

The fol lowing subrout ines mani pul a te doubl y  l inked l i st s  o f 
buffers . Each l i st i s  defined by i t s  " l i st head " , whi ch i s  a two 

word ( four byte ) bl ock of storage arranged as fo l lows : 

• . . .. .. .. .. .. ..  e· .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . . . .. . .. .. .. . .. .. . .. .. .  . 
BACK LINK · . .. . .. .. . .. . .. .. . . .. . .. .. .. . .. .. .. .. .. . .. .. . .. . .. .. .. . .. .. . . .. .. .. .. .. . � . 

FORWARD LINK · . · .. . . . . . .. . . . . . .. .. .. .. .. . .. .. .. .. . . . . . . . . .. . .. .. .. . .. . . . . .  . 
The back l ink po i nts to the l a st buffer on the queue , and the 
forward l i nk points to the first buffer on the queue . If there i s  
onl y  one buffer o n  the queue , the forward and back l i nks wi l l  both 

po i nt to that buffer . If the queue i s  empty . both l inks w i l l  

point to the address of the queue head itse l f . Buffer s to be 
pl aced on the queue must ha ve a two word area a t  the start 

reserved for queue l inks . The l i nk area at the start of the 

buffer wi l l  be used for ba ck and forwa rd l inks exact l y  l i ke t ho se 
i n  the queue head . Stora ge a fter the l ink area may conta i n  
anythi ng the user deS i res , and i s  i n  no way exa mi ne d  or 
manipul ated by the queue rout ine s . 
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3 . 5 . 2 . 1 . INITQS 

LI 
BLWP 
< return ) 

- Inltia l l se queue l inks 

R9 � <  queue )  
INITQS 

The l lnks in the two word area whose address i s  passed in R9 wi l l  
both be set to point to the address in R9 . This initia l i ses an 
area of storage as an empty queue . This can a l so be easlly done 
by user code , and i s  provi ded onl y  as a convenience and to 
encourage dynami c creation of queue heads . 

3 . 5 . 2 . 2 .  INSERTS - Insert buffer at queue end 

LI 
LI 
BLWP 
< return ) 

R8 � <  buffer ) 
R9 � <  queue ) 
INSERTS 

The buffer whos� address is passed ln R8 is chained at the end of 
the queue whose head address ls passed in R9 . Only the l inks in 
the first two words of the buffer pointed to by R8 wi l l  be 
changed . 

3 . 5 . 2 . 3 . PUSHS 

LI 
LI 
BLWP 
< return ) 

- Insert buffer at queue start 

R8 � < buffer ) 
R9 � < queue ) 
PUSHS 

Thl s entry 1 s  1dent i ca l  to the INSERTS entry descr ibed above , but ' 
the buffer i s  placed at the start of the queue instead of the end . 
A buffer placed on a queue with PUSHS wi l l  always be the first to 

be removed by a subsequent ca l I on REMOVES . 

i ] 3 .  5 .  2 . 4 .  REMOVES - Remove next buffer from queue 

LI R9 , ( queue ) 
BLWP REMOVES 
< return ) R8 = buffer 

lJ The first buffer on the queue w1 l l  be removed from the queue and 

3 3  
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i ts address wi l l  be returned to the user in R8 . The address 
returned wi l l be the address of the first link word in the buffer , 
whi ch i s  the same address passed to INSERTS or PUSHS when t he ' 
buffer was pl aced on the queue . If the queue was empty , R8 wi l l  
conta in the address of the queue head itse l f upon return . Thi s 
a l lows the empty cond i t ion to be tested simpl y by compar i ng t he 
address returned in R8 wi th the queue address st i l l  i n  R9 . Hence , 
a remove wi th empty test would be coded as fo l lows : 

LI 
BLWP 
C 

Jm 

R9 , I'IYQUEUE 
REMOVES 
R8 , R9 
EMPTY 

34 

Load queue address 
Remove next buffer 
Was queue empty ? 

Yes . Don ' t  do anythi ng 
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4 .  System ut l l 1ty programs 

The Di sc Executi ve supports a wide var i ety of software packages , 
including compi l ers , assemblers , debug packages , and ut i l ities . 
This sect ion of the manua l wi l l  describe a l l  of the standard 
programs which are ca l led by commands from the system conso l e . 
For many commands , this documentation i s  complete . For complex 
software packages such as the assembl er or Pasca l  compi ler , a 
brief command descr i ption 1 s  included and the user i s  referred to 
the a ppropr iate manua l for further 1 nformat 1on . 

Severa l of the ut 1 l i ty programs descr ibed in the fo l low i ng 
sect 10ns are actua l l y d1 fferent names for a common program ca l l ed , 
for h1 stor 1 ca l  reasons , " the she l l " . Thi s program , wh1 ch l s  
stored 1 n  the f1 l e  SHELLS . OBJ ,  1 s  automat1ca l ly ca l led by the Dlsc 
Execut 1 ve when any of the commands 1t implements are entered . The 
fact that a l l  of the vita l f 1 le-or 1 ented commands are performed by 
a s1ng l e  program makes the task of setting up new system d1scs 
much more s1mpl e , as onl y  that program need be cop1ed onto a new 
disc . The commands currentl y  implemented ln SHELLS � OBJ are BCOPY , 
CREATE , DELETE , DIRECT , PREP , and RENAME . 
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- Assembler 

The l1ar1nch1 p Assembler 1 s  an express1on-or 1ented re locatabl e  
assembler for the Mar 1nch1p 990 0 computer . I t  accepts a source 
syntax largely compat1ble w1th the Texas Instruments 9 9 0 0  
assembl er , and produces relocatable code complete l y  compat ible 
w1th that used by Texas Instruments . 

4 . 1 . 1 . Ca l l 1ng the assembler 

The assembler 1s ca l l ed with a command of the form : 

ASI1 ( reloc )=( source ) [  , (  l 1 st 1ng ) ]  

where ( source ) 1s the name of the f1 le conta 1n1ng the source 
program to be assembled , ( reloc ) 1s the name of the f 1 l e  1n wh1ch 
the relocatable output of the assembler 1s to be stored , and 
( l i sting ) 1 s  the optiona l f1 le where the assembly l i st ing i s  to be 
written . If no ( 1 1 st 1ng ) f1 l e  i s  spec1f1ed , no l i sting w1 l l  be 
generated , but l i nes with assembl y errors w1 l l  sti l l  be l i sted on 
the system console . If the assembl y l i sting 1 s  sent to a d i sc or 
devi ce fi le other than the conso l e , l ines with errors wi l l  st ! l l  
be logged to the consOle . 

( -I I J  4 . 1 . 2 .  For more information 
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Refer to the manua l "l1ar i nchi p 9 9 0 0  Assembler User Guide " for 
complete i nformat i on on wr i t i ng assembl y language programs and 
using the assembler . 
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4 . 2 .  BASIC - BASIC interpreter 

Marinchip BASIC is a comprehensi ve implementatlon of the BASIC 
language , with extensions for strlng processing , fi le access , and 
interface to hardware devi ces . BASIC precompi les the program to 
speed execut ion speed , and automatical ly operates in integer or 
floating point mode as required by the program . Marinchip BASIC 
provi des immed iate executi on of statements , a symbol ic statement 
trace , and the abi l i ty to pause execution , modi fy a program , and 
resume i t . These features greatl y  ease the debugglng of comp lex 
programs . 

The BASIC present in a given system may be either the standard 
Marinchip BASIC , or Extended Commerc ia l  BASIC , an opt iona l 
software package whi ch also provides 1 6  di gi t decimal accuracy for 
numbers , random access fl Ies , CHAIN between programs with common 
var iables , and the abi l ity to save precompi led code fi les and 
execute the under a spec i a l  runtime system whi ch occupies less 
memory than the compl ete interpreti ve BASIC . Consult the person 
responsible for software maintenance at your insta l lation to 
determine which BASIC is ava i lable on the machine you use . 

4 . 2 . 1 . Ca l l ing BASIC 

BASIC ls ca l l ed by simply typing its name : 

BASIC 

When loaded ,  it wi l l  issue a command prompt " ) " , and await a 
command . The user can either enter a program , load a previous l y 
Written program , or use BASIC as a desk ca l culator by entering 
BASIC statements without l ine numbers . 

4 . 2 . 2 .  For more information 

Refer to the manua l  "Mar inchip 9900 BASIC User Guide "  for complete 
documentat i on of the BASIC language and the Mar inchip 
implementat ion . 
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4 . 3 .  BCOPY - B inary fi le copy 

BCOPY performs a bl nary ( transparent ) copy between two fl I e s . It 
perml ts data to be transferred regardl ess of i ts content , and thus 
�l l ows creation of an exact copy of the lnput . BCOPY i s  invoked 
by a command of the form : 

BCOPY ( output >=< 1nput ) , ( number ) 

( output > i s  the name of the output fi l e  and ( i nput ) i s  the name of 
the input fl l e . BeOPY Wl l l  copy the data from the l nput fl l e  to 
the output fl l e . If the optlona l ( number ) spec l fi cat ion i s  
suppl led , the copy wl l l  be termlnated a fter ( number ) blocks o f  1 2 8 
bytes have been copled . If < number > ( and the precedlng comma ) are 
omitted , the copy wl l l  cont lnue untl l  e lther the end of the input 
fi l e , the end of the output fi l e , or an I/O error occurs . BeOPY 
wi l l  always pr int the number of blocks copi ed , and wi l l ind i cate 
the reason for termination of the copy , unless the reason was the 
sati sfaction of a < number > specification . 

4 . 3 . 1 . Examp�es of use 

To copy a fi l e  PROG1 into a fi le ca l l ed BKPG1 , BeOPY woul d be used 
as fol lows : 

BCOPY BKPG1 =PROG1 

To copy the first 1 0 blocks of the fi le SAVFIL into the f i l e  
I'1YPROG , one would use : 

BCOPY MYPROG=SAVFIL , 1 0  

4 . 3 . 2 .  Restr i ctlons - devi ce fl I es and BCOPY 

BCOPY may be used wl t hout restrictlon on d i sc flIes . When i t  i s  
used with device fi les , the user must be aware o f  the fact that 
i nput from many devi ce fi les ( for exampl e ,  the system conso l e ) i s  
rare l y the standard bl ock length , 1 28 .  Since the Di sc Exe cut i ve 
requi res blocks wri tten to a d i sc fi l e  to be mu l t i p l e s  of 1 2 8 
bytes , BCOPY cannot be used to transcr i be  from a dev i ce fi l e  to a 
d i sc fi le . Transfers i n  the other d i rection ( di sc f i l e  to dev i ce 
fi l e ) wi l l  cause no prob l ems . TCOPY , the text copy ut i l i ty ,  wi l l  
serve for most of the a ppl i cations where transcr i pt i on from a 
device fi l e  to a d i sc fi l e  i s  requi red . TCOPY i s  a l so more 
effi cient for such appl i ca t i ons since it buffers the i nput into 
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1 28 byte b locks . see the sect ion l ater i n  thi s  manual descr ib1ng 
TCOPY for more 1nformat 1on . 

4 . 3 . 3 .  Messages 

Error : SpecifY ( ofi le )=( ifi le ) . <  number ) 
Thls message i s  given when the parameters to BOOPY are 
bad or omi tted . 

< number ) blocks copied . 
Th1 s message wi l l  appear at the end of the copy to 
1ndicate the number of ( 1 2 8 byte ) blocks cop1ed . 

Copy terminated by end of input fl le . 
Thi s message i s  i ssued when the end of the input f i l e  1 s  
reached . Note that this message wi l l  appear when the 
input and output fl Ies are the same size . 

Copy terminated by error readlng input fi le . 
The operating system has returned an error status on a 
read of the input f i le . 

Copy term1nated by end of output fi le . -
This message i s  1ssued when the end of the output file i s  
reached and information rema i ns to be copied from the 
input fi l e . The user should be careful that no va l id 
1nformat ion was lost in the truncat ion . 

Copy . terminated by error writ1ng output fi le . 
The operating system has returned a nonrecoverabl e error 
wr iting a block to the output fi le . 

Fi le < fi l ename ) does not exist . 
The named f1 le ( 1nput or output ) could not be found in 
the fi l e  directory . 
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4 . 4 .  BRAINS - BRAINSTORM dlagnost l c  package 

BRAINSTORM i s  a comprehensive processor and memory diagnost i c  
developed by ftarlnchip Systems for the Mar lnchl p 990 0 computer . 
BRAINSTORM includes both confldence tests , whl ch test the computer 
under a slmulated worst-case program sltuat lon , and dlagnost 1 c  
tests , whl ch a i d  l n  t he  isol ation of specific problems and the ir 
correction . 

4 . 4 . 1 .  Runni ng BRAINSTORM 

BRAINSTORM runs under any JIlarinchi p operating system , and uses the 
operating system for a l l  of its I/O . As a result , the dlagnost l c  
need not be reconfi gured when system per iphera l s  change . The 
package ltse l f occupies the memory between 1 0 0 and 2 0 0 0  hex , so 

- - any area after 2 0 0 0  i s ava i lable for memory test lng . BRAINSTORM 
is lnvoked from operating system command mode simpl y by typing the 

fl l e  name containing ' the program . In standard re leased systems , 
thi s file l s  named "BRAINS" .  Fol l owing the fi le name ls a 
parameter . that specifies the test to be run . The format of the 
parameter l s  a singl e  character test identifi er , an equal sign , 
and a l i st of parameters specl f i c  to the test se l ected . The 

ava l lable tests are as fol l ows : 

" 
p 

Memory diagnost i c 
Processor ( CPU )  diagnost lc 

4 . 4 . 1 . 1 . Memory diagnostic 

Th e  memory diagnost i c  ls invoked by the parameter strlng : 

"=( start addr ) , ( bytes to test ) , ( passes ) 

where ( start addr ) l s  the first address to test , ( bytes to test ) 
l s  the length of the area to be tested in bytes , and ( passes ) i s  
the number o f  tlmes the test ls to be run before automat i ca l ly 
terminatlng . The ( start addr ) and ( bytes to test ) spec l fl cat ion 
wl l l  be rounded down to even word addresses i f  odd addresse s  are 
speclfled . For examp l e , a ssumlng BRAINSTORM ls ln the standard 
fl l e  name "BRAINS" , and you wlshed to test 1 0 0 0  hex byte s ( 4 096 
deci ma l ) start l ng at address 6 0 0 0  hex , and you wl shed the test to 
lterate 50 times , the command typed in to the operat ing system 
would be :  

BRAINS 1'1=60 0 0 , 1 0 0 0 , 50 

40 

) 

- - �. " 
¢ 

. ,  
i� '" 

J ., 

) 



� 1  
i� 
il 
� 
n 
[-1 

u 
n 
fJ 
iJ 
n 
f'o' , I l  lJ 

l J  
1J 
I \ 

� 
iJ iJ 

.1 

ftarlncblp 990 0  Disc Executive User Guide 

Note that the first two parameters are automati ca l l y  scanned as 
hexadec i ma l , and the third is automati ca l l y  scanned as dec ima l . 

Before starting the test , the parameters wi l l  be confirmed by the 
message : 

Brainstorm now testing 6000 through 6FFF , 50 times . 

If an error is detected , a two l ine error message wi l l  appear of 
the form : 

Error i n  memory test ( test descr iptlon ) 
Address ( fa l l  addr ) !  Expected ( good ) , recel ved ( bad ) .  

The ( test descr i ption ) is the number and name of the speclfic 
subtest that fai l ed ( see below ) . The ( fa i l  addr ) is the address 
whi ch fa i led . ( bad )  is what was read from the address , and ( good ) 
i s  what was expected by the test . 

At the end of each pass through the test , the message : 

End pass < pass ) • 
wi l l  appear . If any errors occurred on this pass of the test , the 
message : 

< count ) errors . 

wi l l  be appended to the "End pass " message . If any errors have 
occurred earl ier in this execution of BRAINSTORM , whether on the ' 
most recent pass or not , .  the message : 

Tota l errors < count ) . 

wi l l  appear at the end of the "End pass " message . 

4 . 4 . 1 . 1 . 1 .  Memory subtests 

The fo l lowing paragraphs describe the subtests performed by 
BRAINSTORM . One pass through the memory test conSi sts of running 
each subtest once , in the order l i sted below . 

4 . 4 . 1 . 1 . 1 . 1 .  1 A :  Clear to zero 

Each word in the test area 1s c l eared to a l l  zero bi ts , then 
immediate ly read back and tested against zero . Fai l ure to clear 

4 1  
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i s  fai l ure of this test . 

4 . 4 . 1 . 1 . 1 . 2 .  1 B :  Set to a l l  ones 

Each word ln the test area 1s set to al l one bits , then 
lmmediately read back and tested aga inst a l l  ones . Fa i lure of a l l 
bits to set l s  considered a fa l 1ure . 

4 . 4 . 1 . 1 . 1 . 3 .  2A : Sl lding one bit 

,�� '3 

A pattern of a slngle one bit wl th a l l other bits zero l s  wr i tten 
through each word in the test area . Each word i s  read back after 
be lng wr l tten and te'sted agalnst the pattern wrltten . Fa 1 1ure to 
compare i s a fa i l ure of the test . After a l l  words 1n the test 
area have been completed , the pattern i s  shlfted one blt right , ) 
and the test ls performed again . The test starts wlth the pattern 
8000 hex and completes wlth 0001  hex . 

4 . 4 . 1 . 1 . 1 . 4 .  2B : S1 1ding zero bit 

A pattern of a single zero bi t wlth a l l  other blts one ls wr i tten 
through each word ln the test area . As each word ls wr ltten , l t  
l s  lmmedlately read back and tested aga lnst the pattern stored . 
After a l l  words have been tested , the pattern l s  shl fted 
c lrcular l y  one bl t  r l ght , and the test contlnued unt l l  a l l  1 6  
possible patterns have been tested . The test starts wlth the 
pattern 7FFF hex and ends with the pattern FFFE . 

4 . 4 . 1 . 1 . 1 . 5 . 3 :  Address lnterference test 

Thi s test l s  l ntended to detect shorted address l ines and fa l l 1ng 
address decode hardware ln memor les . Each word ln the test area 
ls tested . To test a spec l flc word , l t l s  set to the hex pattern 
1 2 34 . Then each address blt ln the address of the word under test 
l s  lnverted . If the address generated by lnvertlng the b l t  l s 
stl l 1  wl thln the test area , the pattern DEAD l s  stored ln that 
address . After a l l  posslble addresses wlthin the test area 
generated by inverting blts of the orl glna l  address have been set 
to the pattern DEAD , the or i glna l  word is read back and tested . 
I f  i t  has been changed from the ori glna l  va l ue of 1 2 3 4 , the 
address lnterference test has fa l led . The test l s  repeated unt l l  
a l l  words l n  the test area have been tested .  Thi s test i s  most 

4 2  



\J� \i��· 

n 
�l· 
n 

ftarlnchlp 9900 Dlsc Executlve User Gplde 

e£fectl ve l f run over the entlre addresslng range of a memory 
component , as excludlng even a sma l l  reglon wl l l  e 1 1 mlnate some 
posslbly defective address bit. £rom the scrutiny of this subtest . 
IE this test falls , the problen is almost certainly a shorted 
address lead or other decoding error that i8 mapping two different 
addresses into the same JDeIIOry cel l . careful examination of the 
error messages generated by th1s test should lead to the specific 
fa i l ing component . (The output from the next subtest , Addressing 
Val idation , may a l so  be useful ) .  

U 4 . 4 . 1 . 1 . 1 . 6 .  4 :  Addressing val idat ion 

U 
[1 
lJ 

L1 
IS 
,] 
Ij 
! 1 
J 
U 
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The addressing val idation test simpl y wr1 tes the address of each 
location 1n the test area in the cel l at that address . After a l l  
locations have heen so set , they ar e  read back and tested to 
contain their own ' address . Th1s subtest detects addressing 
failures more sUbtle than those detected by the Address 
Interference test above . 

4 . 4 . 1 . 1  . 1  . 7 .  5 :  Byte addressing ' . 

This sUbtest writes an ascending val ue , modulo 256 , into a l l  bytes 
in the test area . When a l l  bytes have been set , the area 1s read 
back byte by byte and tested against the expected value . Since 
byte addressing is per£ormed in the "9900 processor itself by 
masking the 1 6  bit data , thi s is more of a processor test than a 
memory test . It is included since it may detect particular memory 
timing problems that only appear in the case of byte address1ng . 

4 . 4 . 1 . 2 .  Processor diagnostic 

The processor diagnostic is invoked by the parameter str 1ng : 

P-< passes ) 

where < passes ) i s  the number of times the test is to be repeated 
before termi nating . The diagnosti c  wi l l  test various 1nterna l 
operations of the processor in each pass of the test , and type an 
"End pass . " message at the end , exactly l ike the Memory d1agnost 10 
( see above ) . If a failure i s  detected , a message of the form : 

Error ln CPU test : < type > 1nstruction fai lure . 

wi ll be typed , and that pass of the test w1 l l  be immediate ly 
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terminated . < type ) describes the subtest that fa l l ed . 
possibl e va lues of < type ) are : 

Baslc shi ft/AND/OR 
BLWP/RTWP/status reglster 
ABS 
Add 
Add bytes 
INC/DEC 
SWPB 
Mul t l ply 
Dlvlde 
Jump odd par 1 ty 

' SZC/SZCB 
SOCB 

The 

These refer to the instruction whose fai lure most l lkel y  l ed to 
the fa l l ure of the subtest . Slnce the ent lre arlthmet l c  and 
10glcal processor 

'
ls lntegrated onto a single Ie , a fa l l ure of the 

CPU test genera l l y  lndicates that the CPU chlp must be replaced . 
Bad memory , however , may often cause the CPU test to fa l l J so CPU 
chi p fai l ure ( a  VERY rare occurrence ) is indi cated only when the 
memory di agnosti c runs without error and the CPU test fa l l s . 
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� (l 4 . 5 . CREATE - create a f1le 
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CREATE < f1le ) , <  size > 
or CRE < f1 le ) , � size ) 

The CRJmTE connand creates a f1 le on a d1sc . If the ( fi l e > .named 
1ncludes a ( un1t ) spec.1fication , the f1 le w1 l l  be placed on that 
un1t . otherw1se ,  the fi le w1 l l  be al located on the system d1sc . 
The ( s1ze ) 1 s  exPressed 1n terms of 1 28 byte sectors . CREATE wi l l  
scan the d1rectory of the unit on wh1 ch the f1 le 1s be1ng placed , 
locate the "best fit "  fOr the size requested , and enter the f i l e  
1 n  the d1rectory o f  that un1t . I f  a fi le by t he  same name already 
ex1sts , i t  w1 l l  be deleted automati cally . If there 1s no free 
block on the un1t large enough to hold the requested fi le s1ze , 
the message : 

. 

Insuffi cient conti guous space for file . 

wi l l  be i ssued and the CREATE command wi l l  be i gnored . If a 
DIRECT reveals that there is enough total space for the f1le but 
no single block large enough , the '  PACK connand may be used to 
recover the fragmented space , then the �TE wi l l  succeed . 
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4 . 6 . DEI£l'E - Delete fi le or group of fi les 

The DELETE uti l i ty may be used to del ete a slngle fl 1 e , or may be 
used to delete a group of fl Ies based on selectlon cr i ter 1a 
suppl led by the user . DELETE l s  invoked by a connand of the form : 

DELETE ( f1 Ie ) ,  . . .  
or DELETE ( selectlon ) ,  . . .  
or DEL • • •  
If ca l led with a conventlona l fi le name , DELETE wl l 1  de l ete that 
slngle fl le . I f  the spec l f i cation contains the characters " ? "  or 
n* " ,  it is taken as a selection speclfication desi gnat ing a group 
of fl Ies . If a character of the ( se lection ) spec i fi cat ion 1s " ? " ,  
fi les wlth any character in that posi t 1 on wi l l  be processed . A 
speci ficat ion of the form : 

NAl'IE . *  

wl 1 l  choose a l l  fl les wlth NAME before a period in a fi le name and 
any text after the perlod , whl 1 e  speclflylng : 

chooses a l l  fl l es wlth any name and the text TYP after the per iod 
ln the name . To choose a l l  fi les on a vo lume , any of the 
fol lowlng specl fl catlons may be used : 

( unlt ) /  
( unlt )/???????????? 

or ( unit ) /* . * 
\ 

When a < select ion ) specificati on i s  used , DELETE wi l l  prompt the 
user wi th each fi le name about to be deleted . If the user answe r s  
the prompt with lly n , the fi le wi l l  be deleted . I f  the prompt i s  

answered with "N " ,  the fi l e  wi l l  not be de leted . 
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4 . 7 .  DIRECT - List fi le dlrectory 

The DIRECT utl lity l lsts fi le directories . DIRECT may be used to 
l l st the directory entry for a single fi le , a l l  fl Ies on a disc , 
or groups of fl Ies chosen by masklng thelr names . The directory 
l i stlng may be elther typed on the system console , or sent to a 
pr inter . DIRECT may be invoked with any of the fol lowing 
speclflcations : 

DIRECT ( uni t ) / , . .  . 
DIRECT ( fi le ) ,  . .  . 

or DIRECT ( se l ect ion ) ,  . . . 
or DIR . . .  

The flrst form of the command l i sts a l l  files on the spec ified 
disc uni t . Three fi les wi l l  be l i sted on each l ine of output from 
DIRECT , a l lowing more fi l es to be seen before scro l l ing off the 
top of a display . 

The second form of the command , naming a fi l e , wi l l  l ist the 
dlrectory i tem for the named fi le . 

The thlrd form of the command speci fies a ( selection ) . whi ch names 
a group of fi les for which the directory items are to be l isted . 
If a character of the < sel ection ) speci fication 1 s  " ? " , f i les with 
any character in that position wi l l  be processed . A speci f i cat ion 
of the form : 

NAl1E . *  

wi l l  choose a l l  fi l es with NAME before a period 1n a fi le name and 
any text after the period , whi le specifiying : 

* . TYP 

chooses a l l  fi les with any name and the text TYP after the 
in the name . 

per iod 

Regardl ess of the form of ca l l  used , the i tem for each fi l e  wi l l  
be printed i n  the format : 

FILENAME s i ze start 

where "FILENAME" is the fi le name , " s i ze "  ls the fi l e  si ze in 
sectors , and "start " is the starting block number on the d i sc . 
When l ist ing a l l  fi l es on a unit , a summary l ine wi l l  be pr inted 
giving the tota l free space and the largest contiguous free bloCK 
ava i lable on the unit .

. 
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Mul t i pl e  spec i f i cat ions may be gi ven to DIRECT , separated by 
convnaS . The action of DIRECT i s  the same as if each spec i f i cation 
were given on a separate DIRECT command . If any spec i f i ca t i on i s  
preceded by a pl us Sign , "+ " , the l i st ing generated by that 
spec ifi cation w1 l l  be sent to the pr 1nt dev1 ce , PRINT . DEV .  Thi s 
perm1ts pr 1nted directory l i st i ngs to be made for later reference . 
For example , to pr 1nt the director ies of both unit 1 and un1t 2 ,  
one m1 ght ,use : 

DIRECT + 1 / , + 2/ 

4 8  
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4 . 8 .  DU - Dl sc ut i 1 1ty 

The Mar lnchlp Dlsc Utl l ity provides the funct10ns necessary to 
test , format , dump , patch , and prepare floppy dl scs for use with 
Mar inchl p operatlng systems . Two verslons of the Dlsc Utl 1 ity are 
ava l l abl e . The standard verslon , suppl l ed wlth the Dlsc Execut 1ve 
release dl sc , uses the dl sc handler wlthln the Dlsc Execut l ve . 
Thl s a l lows the Dl sc Ut 1 1 ity to be sma l ler , and usable on any 
system w1 thout spec1al conflgurat 1on , but restr 1cts 1ts abi 1 1ty to 
perform I/O functions not ava 1 labl e through the system ( such as 
formatting d iscs ) .  Special versions of the Disc Ut i l ity 
conta ining handl ers for specific d i sc devi ces can be ordered from 

Mar lnchi p Systems . Contact your dea l er or Marinchlp Systems for 
prl ce and orderlng informat ion . 

4 . 8 . 1 . Using the disc ut i l ity 

The Di sc Uti l ity i s  loaded and executed simply by typing its name , 
DU , to the operat ing system . The Di sc Uti l ity wi l l  be loaded and 
wi l l  prompt the user for a command with an asteri sk ( * ) .  At thi s 
time , any disc utl l ity command may be typed . At the complet ion of 
each command , the ' prompt wi l l  reappear . When you have fini shed 
with the disc uti l l ty ,  enter the oonunand "END" .  It wi l l  exi t to 
the operating system . 

4 . 8 . 1 . 1 . Di sc uti l ity commands 

Al l disc uti l ity commands are one or two characters in l ength . 
Any number of spaces may precede the command name , and at least 
one space must fol low the command name if any parameters fo l l ow . 
In the fo l lowing command descrl ptions , the parameters exPected 
wi l l  be enc losed ln corner brackets . The format of the parameters 
i s  as fo l lows : 

< d i sc ) Thi s · parameter is the disc number . Di scs in the system 
are numbered start ing from one through the hi ghest 
numbered di sc in the system . 

< track ) Thi s parameter is the track number on the selected disc . 
Tracks are numbered from 0 to 76 , for a tota l of 77 
tracks on each d i sc . 

< sector ) Thi s parameter i s  the sector number Wi thi n the se l ected 
d i sc and track . sectors , for some strange reason , are 
numbered from 1 to 26 . One of the most common parameter 
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errors I s  trylng to reference sector zero . There I s  no 
sector zero ! 

Wherever a speclflcatlon of the form :  

( dlsc ) , ( track ) , ( sector ) 

I s used to Identl fy a speclfl c sector , the a l ternate construct lon : 

( dlsc ) .:( bloCK ) 

may be used . The ( bl ock ) refers to the abso l ute sector number on 
the d l sc , wl th the f l r st sector consl dered a s zero . Thi S 
a l ternate specl fl cat ion form can be useful when uslng the Dl sc 
Ut l 1 lty on Dlsc Execut i ve forma tted dl scs , as the f1 1 e  d 1 rectory 
addresses sectors by block number , rather than track and sector 
numbers . 

4 . 8 . 1 . 1 . 1 . A - Dump In ASCII 

A ( start byte » ) ( word count ) 

The ASCII dump command dumps the contents of the sector buffer in 

ASCII . If a l l  parameters are oml tted , the ent ire buffer wi l l  be 
dumped . If a start byte i s speci f1 ed , the word conta i ning that 
byte wl l l  be dumped . If both a start byte and a l ength are 

specl fled ,  the number of words requested wi l l  be dumped start ing 

with the se lected byte . The sector buffer i s  read b y  the " R "  
command and wr l tten by the " W "  command , both descr ibed be low . 

4 . 8 . 1 . 1 . 2 .  CD - Copy d l sc 

CD ( dl sc ) < d i sc ) 

Thls command copies the entire contents of the f i rst di sc to the 
second d i sc . It i s  a fast and effecti ve way to ba ck up t he 

contents of one d 1 sc on another . Any data prev10us l y  stored on 

the second di sc w1 l 1  be destroyed .  Th 1 s  command requ1res the user 

to conf1rm that it is OK to wipe out the data on the second d i sc . 

If the command : 

CD 1 3 

I s  typed , the quest ion : 

Real l y  want to destroy data on d 1 sc 3 ?  

5 0  
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w1 l l  appear . Thi s must be answered " yes " before the operat lon 
w1 l l  begln . Any other answer w1 l l  cause the command to be 
1 9nored . 

4 . 8 . 1 . 1 . 3 . CT - Copy track 

CT < d1sc ) , < track ) < dlsc ) , < track ) 

Thi s command coples an entire track from the first < dl sc ) , <  track ) 
to the second . Note that the source and destinatlon tracks may be 
di fferent . 

4 . 8 . 1 . 1 . 4 . D - Dump ln hexadecima l 

D < start byte ) , < word count ) 

The Dump command dumps the contents of the sector buffer in 
hexadecimal . If a l l  parameters are oml tted , the entire buffer 
wi l l  be dumped . If a start byte is speci fied , the word conta i ning 
that byte wl l l . be dumped . If both a start byte and a length are 
speci fied , the number of words requested wi l l be dumped start lng 
wlth the se lected byte . The sector buffer i s  read by the " R "  
command and wr i tten by , the "W" command , both described be low .  

4 . 8 . 1 . 1 . 5 . END - ' End disc ut i l ity 

END 

The End command causes the D1 sc Ut1 l i ty to term1nate . 
wi l l  return to the operat 1ng system . 

4 . 8 . 1 . 1 . 6 .  N 

N 

-:- Read and dump next sector . ,  

Contro l 

The sector fo l lowlng the last sector read by an R ,  RA J  or RD 
command l s  read and dumped . The sector ls dumped ln the format 
l ast used to dump a sector . The N command l s  pr 1mar l ly used when 
read1 ng through a d l sc looklng for some particular data . The 
address o f  the sector be1ng read Wl l l  be prlnted before the sector 
ls dumped . 
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4 . 8 . 1 . 1 . 7 .  PA - Patch buffer 

PA ( start byte ) 

Thi s command a l lows the contents of the sector buffer to be 

patched . If < start byte > i s  omi tted , zero i s  a ssumed . The 
command wl l l  d i spla y the current offset and the contents of t he 

word a t  that offset . I f  a carr i age return i s  typed , the next word 
wi l l  be displayed . If a number is entered , i t  wi l l  repla ce t he 

word at the current l ocation . An up-arrow ( A ) wi l l  ca use t he 
previous word to be displayed , and a r i ght corner bracket ( »  
fol lowed by a number wi l l  set the offset to that byte address . 
Numbers entered for thi s command wi l l  be a ssumed dec ima l un l ess a 

l e a d i ng zero appears before the number , i n  whi ch ca se hexadec i ma l  
wi l l  be assumed . Enter ing an at s i gn  ( @ ) wi l l stop the Pat c h  
command and return the user t o  normal command leve l . 

4 . 8 . 1 . 1 . 8 .  R - Read into buffer 

R < d i sc > , (  track > , (  sector > 

Thi s command reads the selected sector into the sector buffer . 
Once read in , the data ma y  be dumped by the "0" command , patched 
by the "PA " command , and wr i tten ba ck out by the "W" command . 

4 . 8 . 1 . 1 . 9 .  RA - Read and dump i n  ASCII 

RA < d i sc ) , <  track > , <  sector ) 

Thi s command reads the sel ected sector into the sector buffer and 
then dumps it in ASCII . The act i on of thi s command i s  i dent i ca l  
to an "R " command fo l lowed by a " A "  command . 

4 . 8 . 1 . 1 . 1 0 .  RD - Read and dump i n  hexadecimal 

RD < d i sc > , <  track > , <  se ctor ) 

Thi s command reads the sel ected sector into the sector buffer and 
then dumps it in hexadec ima l . The act i on of thi s  command i s  
ident i ca l  to an "R" command fo l l owed by a "0" command . 
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4 . 8 . 1 . 1 . 1 1 . VD - Va 1 1date dl sc 

VD ( dl sc ) 

This command reads every sector on the selected disc . If any 
errors occur , they wi l l be logged and the command w1 l l  cont 1nue . 
Th1s command l s  1ntended for lncoming lnspectlon of new dl scs and 
perlodi c checklng to make sure that no bad sectors are lurking on 
a d1sc . 

4 . 8 . 1 . 1 . 1 2 . VT - Va l idate track 

VT ( di sc } , ( track ) 

Th1 s  command i s  ident i ca l  to the Va l i date Disc command de scr ibed 
above , but onl y  one selected track is va l idated . 

4 . 8 . 1 . 1 . 1 3 . W - Write 

W < d i sc ) , <  track } , <  sector ) 

The data in the sector buffer are written out to the se lected 
sector . 

4 . 8 . 1 . 1 . 1 4 .  WB - Wrlte back 

The data in the sector buffer are wr i tten back to the sector from. 
wh1 ch they were or i gina l l y  read with the R ,  RA ,  RD ,  or N command . 
The WB command ma y  be used on l y  i f  no intervening command whi ch reads into the sector buffer ha s  been used since the sector was 
or i gina l l y  read . The WB command i s  norma l l y  used to wr i t e  back 
data read 1n with the R command , then patched via the PA command . 
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4 . 9 .  EDIT - Text ed i tor 

The Mar 1 nchip Text Ed1 tor ( EDIT ) i s  a l i ne-or iented context ed i tor 
ba sed on the Proj e ct MAC edi tor or i g1 na l l y developed at MIT . The 
ed i tor offers powerful interacti ve edi t i ng taking ful l  advantage 
of the fu l l -duplex termina l support and instantaneous response 
offered by the Dl sc Execut ive . The edi tor uses the f i l e  system to 
a utomat i ca l l y page fl Ies l arger than memory to di sc to a l l ow f i les 
much larger than system memory to be ed i ted wi thout exPl l c i t user 

effort . 

4 . 9 . 1 . Ca l l 1 ng the edi tor 

The most genera l  form of ca l l  on the edi tor i s : 

EDIT < output f1 l e )=< i nput f i l e > 

E1 ther or both of these fl l e  names ma y  be omi tted ,  wi th resu l t s  
i l l ustrated b y  the examples given below . 

EDIT MYFILE 

EDIT NEW= 

EDIT =LISTNG 

EDIT NEW=OLD 

EDIT 

4 . 9 . 2 .  Us ing the edi tor 

Reads 1n MYFILE , and stores 
output back i n  MYFILE . 

creates fi l e  NEW from text 
entered from the conso l e . 
Reads in fi l e LISTNG to be 
exam1ned , but not updated . 
Reads i n  fi l e  OLD , store s  
updated output in fi l e  NEW . 

Gi ves user complete 
over input and 
hand1 1 ng vi a 

cormnands . 

contro l 
output 
edi tor 

A descr i pt i on of ed i tor commands i s  beyond the scope of thi s 
manua l . The user 1 s  referred to the user gu1 de for the e d i tor 
( see re fer ence be l ow ) for a descr 1 pt i on of the ed i tor commands . 
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4 . 9 . 3 . Temporary fi les 

If the fi l e  be ing edi ted i s  larger than memory , the editor wi l l  
use the two system standard temporary fi les , "TEMPl S "  and 
"TEMP2S " ,  to page the fi l e . Each of these files must be larger 
than the f i l e  being edi ted . If these fi les are mi ssing , the 
message "Buffer impasse . "  wi l l  be gi ven and addi t ions to the f i le 
wi l l  not be permitted . 

f' i - I  
i. I,J 4 . 9 . 4 .  For more informat ion I ]  
J ii_� ,. 

Refer to the manua l  "Mar inchi p 9 9 0 0  Text Editor User Guide " for 
descr i ptions of editor commands , and further information about how 
to ca l l  and use the edi tor . 
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4 . 1 0 .  FDIAG - Fi l e  d i a gno st i c  

FDIAG i s  a program whi ch tests 1 /0 o n  a d i s c  fi l e , and by 
impl i cati on tests the d i sc storage that under l ies the f i l e  and the 
operating system ' s fi l e  hand l ing software : The program 1 s  i nvoked 
by a command of the form : 

FDIAG < fi l e  name ) 

where < f1 l e 
OVERWRITTEN , 
can test a 
then ca l l 1 ng 

name ) 1 s  the f 1 l e  to be tested . TH I S  FILE WILL BE 
DESTROYING ANY DATA PREVIOUSLY IN THE FILE . The user 

speC 1 fi c  d 1 sc un 1 t  or area by p l a c 1ng a f1 l e  ther.e J 
the f1 l e  d 1 a �lost 1 c  spec 1 fy1ng t hat f 1 l e . 

4 . 1 0 . 1 . F1 l e  d1agnost 1 c  opera t i on 

The fi l e  d i a gnost i c operates by wr i t ing un 1 que pa tterns i n  
success 1 ve bl ocks ( 1 2 8 bytes ) o f  the fi l e  unt i l  the end of f i l e  i s  
r ea ched . Then , the fi l e  1 s  reset to the beg1nn1ng w1 th t he SEEKS 
request· and the fi l e  1 s  read ba ck . The data 1 n  ea ch b l ock 1 s  
va l i dated for interna l cons1 stency , and then checked t o  make sure 
that the sector read wa s the expected sector . The test cont i nue s 
unt i l the end of . fi l e i s  rea ched . I f  the test f i nds no errors .. 
nothing wi l l  be pr i nted . 

4 . 1 0 . 2 .  Error messa ges 

Cannot ope n  named fi l e . 
The fi l e  named on the FDIAG command cou l d  not be found in 
the fi l e  directory . 

Wr i te error on bl ock ( number ) . 
The opera t i ng system returned 

wri te - of the speci f i ed block .  

t erminates . 

Seek error . 

an error status on t he 
The fi l e  d l a gnost i c  

The operating system returned an error status on t he 
SEEK S request to reset the f i l e  to the be g i nn i ng . Thi s  
ind i cates a softwa re error i n  the operat i n g  system o r  t he 
fi l e  d i a gnost i c  i t se l f . 

Read error on bl ock < number ) . 
The operating system returned an error status on the read 
ba ck of the speci fi ed b l o ck . The d i a gnost i c  cont i nues 
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wlth the next block . 

Bad data for block ( number ) . First bad byte l s  ( number ) . 
( Expected val ue : ( nUmber ) ) 

There was a data error ln the block that was not detected 
by the operating system' s dlsc handler . The diagnost i c 
detected the error by lnterna l redundancy in the block . 
The fal l ing block number . first · bad byte , and the 
expected va lue are pr inted on the error message . then the 
block i s  dumped in hexadec i ma l . The test cont inues w i t h  
the next block . 

Wrong block read . Expected : < number ) ,  recei ved : ( number ) 
The block read was interna l l y conSi stent , but i s  not the 
block that was wr i tten at the address that was read back . 
Thi s error indi cates an addressing problem in ei ther the 
disc hardware or the operating system' s  fi l e  hand l er . 
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4 . 1 1 . LINK - Linker 

The Mar inchlp Li nker ls u sed to bui ld an executable program from 
the relocatabl e code produced by the Assembler or the high- l eve l 
l anguage compl I ers . The Li nker l s  control l ed by simp l e  commands 
entered from the user ' s termi na l , and accepts lts lnput and pl a ce s  
l t s  output l n  norma l operatlng system fi les . The Linker generates 
stra i ghtforward Engl l sh error messages ' for a l l abnorma l events 
tha t occur dur ing the process of 1 1nking . The Linker use s a 
v i rtua l memory paging techni que to a l low i tse l f to bu i l d programs 
l ar ger than the memory ava i l abl e to the Li nker as a work area . In 

fa ct , the Li nker can produce programs l arger than the memory 
ava i lable on the ma chi ne on whi ch i t  is be ing run . This can be 
useful a s  programs for other user s wi th larger memor 1 e s  can be 
generated on a m1n i ma l  mach1ne . 

4 . 1 1 . 1 .  Linking a program 

The l inker may be used in two modes : normal mode , where commands 
are entered from the keyboard and the l inking process is per formed 
in an i nteracti ve mode , and shorthand mode , where a l l  the l i nking 

information i s  entered on the l i ne that i nvokes the l i nker . 

4 . 1 1 . 1 . 1 . Shorthand l inking 

In shorthand mode , the l i nker i s  ca l l ed by typing the sta tement : 

LINK ( out )= [ @ ] < i n 1 ) , [ @ ] < in2 > ,  . . .  

to the oper at i ng system when at command l evel . " LINK " i s  the name 
of the l inker , < out ) is the name of the executab l e  f i l e  to be 
created , a nd < in 1 ) ,  ( i n 2 ) ,  etc . ,  are the names of the r e l o c a t a b l e  
fi les that are t o  ma k e  up the executable program . If the n a me  o f  

a n  i nput fi l e  i s  preceded b y  an at si gn ( @ ) , i t  i s  a ssumed to be a 
text fi l e  conta i n i n g  Li nker comma nds ( see be l ow for descr i pt i ons 
of commands ) ,  ra ther than a relocatabl e  fi l e . I f  the i nput f i l e s  

named sat i sfy a l l externa l reference s , the executabl e f i l e  wi l l  be 
created and the l i nker wi l l  termi nate norma l l y . I f  unde f i ned 

symbol s rema in , they wi l l  be l i sted , and the l i nker w i l l  ent er 

norma l i ntera ct i ve mode ( see be l ow ) to a l l ow the user to load 

fi l es whi ch def i ne the undefined symbo l s . 

For e xampl e , to create an executabl e program ca l l ed "OBJ "  from 

re locatabl e fi l es named "MAIN " , nCSUB 1 " ,  nCSUB2 " ,  and "CSUB 3 " , the 
fo l l owing command wou l d  be used : 
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LINK OBJ=MAIN . CSUB1 , CSUB2 , CSUB3 

4 . 1 1 . 1 . 2 .  Norma l interact i ve l 1nking 

The Linker i s  ca l led from the command mode of the operating system 
by S1mpl y typlng 1ts name , LINK . The operat1ng system wi l l  load 
the L1nker and execute 1 t . When the Linker rece i ves control , i t  
wl l l  prompt the user for a command with a sharp sign ( � ) . 

4 . 1 1 . 1 . 2 . 1 . Defi ni ng the output fi le 

Once the Linker has been ca l led , the user must speci fy in whi ch 
fi l e  t he executabl e  fi l e  is to be placed . The OUT command l s  used 
to do thi s . The statement : 

OUT < fi le name ) 

informs the Linker that the executable program i s  to be placed i n  
the fi l e  < fi l e  name ) . On l y  one OUT statement may be used in any 
ca l I on the Linker . 

4 . 1 1 . 1 . 2 . 2 .  Spec ifying the program base 

Norma l l y the Linker 
address 0 1 0 0 ,  the 
programs . The user 
BASE command before 

BASE < address ) 

wi l l  create an executable program start ing at 
standard system starting address for user . 

can overr ide thi s assumpt ion by supplying a 
the first input fi le i s  named . The statement : 

wi l l  cause the executabl e program to be bui l t  starting a t  the 
spec i fi ed hexadec i ma l  < address ) ( that l s , relocatable code wi l l  be 
loaded starting a t  that address ) .  This feature i s  pr imar i ly o f  
use when generati ng the operating system , o r  when wr it ing programs 
i ntended to concurrentl y  reside in memory . Norma l user programs 
need not spec i fy a BASE statement . The spec i f i ed base addre ss 
shoul d be a mul t i pl e  of 2 56 bytes ( 0 1 0 0  hex ) . I f  the address 
suppl i e d  i s  not a mul ti pl e of 2 56 , i t  wi l l  be rounded down t o  the 
precedi ng 2 56 byte boundary . 
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4 . 1 1 . 1 . 2 . 3 .  Naming the input fi l e ( s )  

Once the output fi l e  has been speci fi ed . the user shou l d  spec i fy 
a l l  the programs that are to be l inked together to make up t he 
executabl e program . This wi l l  a l wa ys inc l ude the ma in progra m 

created by the Assembl er or comPi l er . and wi l l  frequent l y  i n c l ude 
other separa te l y  assembl ed or compi l ed subprograms . or programs 
from the system l ibrary . The fi l es conta inlng the re l ocatab l e  
obj ect code for these programs shou l d be named on one o r  more IN 

commands . The statement : 

IN < fl 1 e  name > . < fi l e name > ,  . . .  

wi l l  l i nk the named fi l es into the exeQutable program . One or 
more < fi l e  name > s  may be spec i f i ed on the IN sta tement , and any 
number of IN statements may be used . 

The references between separate l y  comp l 1 ed programs are made by ) 
means of externa l  and entry symbol s . These symbo l s  are i dent i f i ed 
by s l x  chara cter names in both the program defi n lng them and any 
programs referencing them . As programs are bui l t  into the fina l  
executabl e  program . the Linker matches up these symbo l s  and 
resol ves the references to them . If a fter the execut i on of an IN 
sta tement there are references sti l l  undefined , the Linker wi l l  
prompt the user for the next command wi th a minus s i gn  ( - )  i nst ead 
of the norma l sharp s i gn ( # ) . The user can then , if des i red , l i st 
the st i l l - undefined symbol s  by using the REF command ( see be low ) . 
I f  the ma i n  program i s  IN ' d  first ,  the l inking process i s  compl e te 
when the - prompt goes away , since a l l  references wi l l  ha ve been 
sat l sfi ed . 

The IN statement may a l so be used to ca use the Linker to pro c e s s  a 

set of commands stored i n  a fi l e . I f  a fi l e  name on an IN command 

is preceded by an a t  si gn ( @ ) , then the commands from that f i l e  
wi l l  be read and processed a s  i f  they were entered d i r e c t l y from 
the keyboard . Any Li nker command ma y  be used in a command f i l e , 
and command fi l es ma y  be nested l i mi ted onl y  by the system ' s .:� 
restri ct i on on concurrentl y  open fi les and the amount o f  a va i l ab l e  
memory . For exampl e . i f  the fi l e  NEWPROG . LNK conta i ns the 
commands to l i nk a program , i t  would be invoked by : 

IN @NEWPROG . LNK 

4 . 1 1 . 1 . 2 . 4 .  Tabl e of contents f i les 

The LOCATE command ( wh i ch ma y  abbrevi ated to LOC )  spe c i f i e s  a f i l e  
conta ining a tabl e  o f  contents o f  a l i brary o f  sUbprograms . The 
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statement : 

LOC ( fi le name ) , ( fi le name > , . . . 

ldent i fies each of the ( fi l e name > s  �s a table of contents fi le . 

Each table of contents fl l e  is a text fl le conta lning one or more 
l lnes . Each l l ne l dentl fies a separately assembled or compi l ed 
subprogram fi le and names , the externa l symbol s  defined ln that 
subprogram . A table of contents statement i s  of the form : 

( subprogram fl l e  name > ( symbo l ) , ( symbo l > ,  . . .  

where < subprogram file name > i s  the · fi le name of the re locatable 
fi l e  exactl y a s  i t  would be used on an IN statement to inc lude it 
in the l lnk , and the ( symbol ) s  are the externa l symbols defined in 
that subprogram . 

When the l inker reaches the end of a l ink ( i ndi cated by the END 
statement , see be low ) , lf there are any undeflned externa l 
references , l t  wl l l  search the tabl e of contents fl le entr ies in 
the order they were specl fl ed on the LOC statements , and attempt 
to reso l ve the undeflned symbol s . If the incluslon of a fi le 
based on lts appearance in a LOC l i st result s in the appearance of 
a new undeflned symbol , the LOC l i st w i l l  be searched aga i n  in an 
attempt to resol ve i t .  Thl s process wl l l  continue unt i l  e i ther 
a l l  externa l symbol s have been resol ved , or a search of the LOC 
l l st fa i l s to resolve any outstanding symbol s , in which case the 
Linker wi l l  abandon the search . 

When - performing an interacti ve l ink ,  it i s  frequently desired to 
see if the LOC fi les specl fled wl l l  reso lve the undefined symbo ls 
outstandlng at some polnt ln the l ink .  The FETCH command . whl ch 
is slmply the statement : 

FETCH 

Wl l l  cause the LOC 1 1 st  search to be performed exactly as i t  i s  
done a t  the end o f  the l ink , but the Linker wi l l  not terminate at 
the end of the FETCH .  

4 .  1 'I • 1 . 2 .  5 .  L l st lng the memory map 

At the end of the 1 1nklng process , the memory ma p  may be l i sted by 
enter lng the statement : 

MAP ( + [ (  t l t l e ) ]  J 
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This wi l l  type one l ine for each program loaded . The program 
name , defined via the IDT assembl y direct i ve , or by a 
speci f i cati on in the compi lation , wi l l  be l i sted fo l l owed by the 
address at whi ch that program starts and the l ast address occup i ed 
by that program . This MAP i s  use fu l in program debugging , s i nce 
it permits turning absol ute addresses 1n the l i nked program back 
into relative addresses in the programs that made it up . 

If nothing fo l lows the MAP command , the' memory map wi l l  be typed 
on the user ' s  termina l . If a p l us sign ( + )  fol lows the MAP 
command , the map wi l l  be pr inted on the standard pr i nter , 
PRINT . DEV .  If the pl us s i gn 1 s  used , i t, may be fo l l owed by a 
t i t l e  to be pr inted on the pr 1nter before the memory map i s  
l i sted . 

4 . 1 1 . 1 . 2 . 6 .  Closing out the program 

After a l l  the fi les that make up the program have been l oaded by 
nami ng them on IN commands , a l l  that rema ins is to te l l  the Li nker 
to write the executable program i nto the output f i l e . Thi s  i s  
done by the statement : 

If there are any unreso l ved externa l symbols a t  the t ime the END 
statement i s  entered , they wi l l  be l i sted fo l l owing the warni ng 
message "Undefined symbol s : " . The presence of undefined symbo l s 
wi l l  not prevent the output program from being generated , but wi l l  
cause i t  to error i f  any o f  the symbo l s  are referenced , dur ing 
execution . After the Linker has wr i tten the executable program to 
the output fi le , it wi l l  exi t  to the operat ing system . 

U 4 . 1 1  . 1  . 3 .  Comments 

1 -1 ' \� J 

\ 1 ; I , ' 
�f 

Comments may be incl uded i n  the input to the Ll nker as l ines whi ch 
conta i n  a per i od i n  co l umn 1 .  Such l i nes are i gnored by t he 
Linker , but are usefu l to i dent i fy fi l e s  used wi th the u @ "  feature 
o n  the IN command . 

4 . 1 1 . 1 . 4 .  Execut ing the program 

Programs generated by the Linker may be executed s i mp l y  by t yp i ng 

I the name of the fi l e  conta i n i ng them to the opera t i ng system when 
II , , ' i t  exPects a command . The fi l e  conta i n 1 ng the user program w i l l  \J � 
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be loaded and executed . 

! l 4 .  1 1  . 1 . 5 . If there are undefined symbol s  

iJ 
i] 

I I ) ,� 

If you have named a l l  the fi l es that make up your program on IN 
statements and are sti l l  getting the " _ It prompt that lndlcates the 
Linker stl l l  has undefined symbol s , the command : . 

REF 

may be used to l i st them . The format of the l i st ing wi l l  be one 
l ine for each symbol conta ining the text : 

< symbo l ) of < program ) 

where < symbol ) 
name of the 
appear in more 
one program . 

i s  the undefined symbol name and < program ) i s  the 
program that referenced it . Note that a symbol may 
than one message i f  it is referenced by more than 

4 . 1 1 . 2 .  Sample Linker use 

The fo l lowing presents an annotated example of using the Linker to 
construct a program . Let us suppose the user ' s  ma in program 
obj ect code has been put in the fi l e  MAIN by a compi l er , and that 
sUbprograms SUB 1 , SUB2 , and SUB3 are used by the program in MAIN . 
The obj ect code for these three sUbroutines are in the fi les 
CSUB 1 , CSUB2 , and CSUB3 respectlvely . 

. LINK 

lOUT OBJ 

lIN MAIN 

-IN CSUB 1 

-REF 

63 

The user loads the l inker 
from the operati ng system 
command leve l . 
The Linker prompts the user 
with . a �sharp Sign , and the 
user names the output f i le 
OBJ to hOld the generated 
program . 
The prompt 
the user 
command to 
program . 

reappear s ,  and 
uses the IN 

name the maln 

The user gets the " - "  
prompt lndl catlng that more 
fl Ies are needed . The f l le 
CSUB1 l s  named . 
The user decldes to 1 1 st 
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undefineds . 
SUB2 of MAIN 
SUB3 of MAIN 
SUB 3 of SUB 1 

The Linker l i sts t hem 

Note that SUB 1 a l so  
references SUB3 . 

- IN CSUB2 , CSUB 3 The user names the rest o f 
the required fi les . 

"MAP 

MAIN 
SUB 1 
SUB 2 

SUB 3 

# END 

. OBJ 

0 1 0 0 - 0 2CD 

0 2CE- 0 3 0B 

0 3 0C- 0 3FB 

0 3FC- 0 5 1 1 

The l inker i s  happy and 

returns to the sharp s i gn . 
The user requests a memory 
map . 
The ma p  l s  typed out 

The user asks to end 
l i nk i ng 
And ca l l s  hi s program 

Enter the first' 
data po int : The user ' s  program i s  i n  

contro l 

4 . 1 1 . 3 . Linker error messages 

The fo l l ow i ng error messages can be generated by the Linker ; e a c h  
i s  exp la ined . When there i s  a common user error that cause s t h i s  
error , i t  wi l l  be ment ioned . 

Bad chara cter n( char ) "  as i tem type . 

The character < char > was found in the obj ect code fi le 
and l s  not va l i d . Thi s norma l l y occurs when the f i l e you 

ment i on on an IN statement i s  not an obj ect f i l e  created 
by the Assembler or a comp i ler . 

Bad character in number f i e l d . 

A bad character wa s found l n a numer i c f l e l d  o f  obj e c t  
code . Suspect c l obbered obj ect code fi l e  or trying to 
l oad non-obj ect code . 

cJ Input fi l e  1/0 error . 

1 1  
u 

Error read i ng fi l e  on IN statement . Was i t  proper l y  

created by the Assemb l er o r  compi ler? Thi s can a l so 

resu l t  from a d i sc hardware error . 

i ) Dup l i cate starting address in program < prog > i gnored . • __ V 

J 
:J 
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The program < prog ) ,  wh1 ch was j ust named on an IN 
statement 1s a ma1n program w1th a start1ng address , but 
another ma in program has a lready been loaded . The first 
starting address wi l l  be used for the program being 
l inked . 

Dupl i cate defini t10n of < symbol ) i gnored in < prog ) . 

The program < prog > defines 
symbol has already been 
previousl y  named 1n an 
definit10n 1s i gnored . 

symbol < symbol ) ,  but this 
defined 1n another program 

IN statement . The second 

Absol ute or 1 g1n of < addr > in < prog > 1 s  below base 
i gnored . 

of < base > :  

The program < prog > conta 1ns absol ute load 1 nformat 1on 
whi ch attempts to load below the Linker ' s  standard load 
base . This most often results from m1suse of the AORG 
directi ve in Assembly programs . .  f) Checksum error . 

;J 
IJ " 

:] 

" •. J 
!� 
! J  

The program being loaded has a checksum error in the 
obj ect code . Has it been modified? 

Checksum mi ssing from record . 

The program being loaded lacks a checksum on a record . 
Has i t  been modified? 

End-of-record sentinel m1ssing . 

The program being loaded has a ma l formed record . Has 1 t 
been mod1f1ed? 

Interna l error : or 1g1n be l ow load base . 

If you have a program that causes th1 s error , Mar 1nchlp 
Systems would l i ke very much to see i t . 

Error swa pping out page . 
Error swapping i n  page . 

These messages are caused ei ther beca use the fi le named 
on the OUT statement was too sma l l  to hold the program 
be1ng l 1nked , or by a hardware error on the output fi l e . 

Bad input fi le spec i fication . 
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The fl l e  named on the IN statement does not ex i st , or the 
fi le name ls not we l l  formed . 

Bad output fi le spec i f l cat lon . 

The fl l e  named on the OUT statement cannot be created , or 
the fi l e  name i s  not we l l  formed . 

Output fi l e  already spec i fied . 

An OUT statement was entered , but an output f i l e  was 
a lready defined by a previous OUT statement . The second 
OUT statement i s  i gnored . 

No output fi l e  spec i fied . 

An IN statement ha s been entered , but no OUT sta tement 
has been entered yet . The IN statement i s  1 9nored . 

Cannot open entry table . Processing cont inues . 

The LOC speci fi ed < fi l e  name > cannot be found . 

Entry tabl e fi l e  input error . 

The LOC speci fi ed < fi l e  name > could not be read in . 

Insuffi cient tabl e space . 

The LOC-generated cross reference l i st of symbo l s  and the 
fi l es in whi ch they were defined over f l owed ava i l a b l e  
memory space . Use a shorter l i st , or IN the requi red 
fl Ies exPl i c l t l y  i nstead of us lng LOC . 
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4 • 1 2 • PASCAL - sequent i a l  Pasca l comp l I er 

Marlnchi p Pasca l i s  based on the Sequenti a l  Pascal compl ler 
deve l oped by Per Brinch Hansen for the PDP 1 1/45 at ca ltech . 
Mar lnchi p Systems has converted the compl l er to run on the M9900 
CPU and has lnterfaced l t  t o  us e  the 1/0 fac l l l t l es of the Disc 
Execut i ve , permitting it to interchange fi l es with a l l  other 
Mar inchi p software . 

4 . 1 2 . 1 . Ca l l ing the compi ler 

The Pasca l compi ler i s  ca l l ed wi th a command of the form : 

PASCAL « source ) , < l i st i ng ) , < obj ect » 

where < source ) i s  the Pasca l source program to be compl l ed , 
( l l st ing ) i s  the d i sc or devi ce fi l e  where the comp i l er l l st ing l s  
to be sent , and ( obj ect ) i s  the fi l e  in which the obj ect code 
generated by the compi ler is to be stored . 

4 . 1 2 . 2 .  Executing the program 

An ( obj ect ) fi l e  produced by the compl ler is executed simply by 
typlng i ts name . No l inking process l s  required . 

4 . 1 2 . 3 . Temporary fi les 

The Pasca l comp l l er requires that the fi les "TEMP1 S " and "TEMP2 S "  
be present on the system d i sc . If these fi les are not presen.t ,. 
the comp i l ation wi l l  abort wi th an error message . 

4 . 1 2 . 4 . For more i nformati on 

see the manua l "Mar inchi p 990 0 Pasca l User Guide " for more 
informat i on on the Pa sca l compl ler . 
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4 . 1 3 . PACK - Compress fi les on di sc 

The Disc Executi ve a l locates and stores fi l es cont iguous +y on 
d i scs . The fi l e  a l location process a ttempts to maximi se the 
conti guous space ava i labl e , but the process of fi l e  creat i on and 
de l etion may resu l t  1n the space on a d i sc becoming fra gmented so 
that even though there is enough free space to create a new f i le , 
no si ngle block i s  large enough to hold ' i t . The PACK ut i l i ty 
compresses the fi l es on a di sc and co l l ects a l l  the free spa ce 
together into one bl ock . After r unn i ng PACK on a di sc , a fl 1e may 
created on l t  wi th a s i ze equa l to the tota l free spa ce a va i l a b l e . 

4 . 1 3 . 1 . Usl ng PACK 

PACK i s  ca l led with a command of the form : 

PACK [ * J ( unit ) 1  

where ( uni t ) i s  the d i sc un i t  where the d i sc to be PACKed i s  

mounted . If no l eading aster i sk i s  speci fi ed � a " sa fe pa ck "  wi l l  
be done . If the l eading aster i sk i s  suppl i ed , a " fa st pa ck "  wi l l  
be performed . The d i fference between a safe and fast pack 1 s  
expla ined 1 n  the fo l l owing secti on . The fo l lowing a r e  examp l e s  o f  

PACK commands : 

PACK 2 1  

PACK * 2 1 

4 . 1 3 . 2 .  Error recovery in PACK 

Dur ing the course of PACKing a d i SC , it i s  poss i b l e  t hat a l l  
d i rectory i tems may be changed and a l l  fi les on the d i sc moved " to 

new l ocat i ons . Thi s ma ss i ve transforma t i on on a d i sc makes t he 

i mpact of an 1/0 error potent i a l l y  cata strophi c .  PACK make s every 

e ffort to a vo i d errors and to mi n i mi se the ir effect s . 

I f  PACK i s  ca l l ed with no l ead i ng a ster i sk , a " sa fe pack " wi l l  be 
done . In thi s form of PACK , a fter mo v i ng each fi l e , t he d i rectory 
wi l l be updated to refl ect the changes . Norma l l y ,  an I /O error 
during a sa fe pa ck wi l l  destroy at most onl y  the one f i l e  be 1 ng 
copied , and then on l y 1f i ts new loca t i on over l aps its o ld 

l ocat ion . 
If PACK i s  ca l l ed wi th a l ead i ng a ster i sk , a l l  f i l e s  w l l l  be 
moved , and then the d i rectory wi l l  be wr i tten out at t he end . An 
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IIO error dur 1ng a fast pack w1 l l  usua l l y  tota l ly destroy the 
contents of the d1sc . 

In the case of error , PACK always anal yses the damage done and 
reports 1t to the user . Because any PACK may result in the loss 
of some data 1 f  an 1/0 error happens , we urge you to f1rst baCk up 
a d1 sc us1ng the CD command in DU before perform1ng a PACK . If a 
backUP 1 s  f1rst made , then you may do a fast pack with impunity , 
know1ng that i f the PACK destroys the d 1 sc , you can always go back 
and recopy your backup and try aga in . 

. 
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- Ini ti a l i se directory on uni t 

Before f i l es may be created on a new di sc , a Di sc Execut 1 ve f1 l e  
directory must be created first . Onl y  once the fi l e  d 1 r ectory 1 s  
present ma y  CREATE be used t o  a l l ocate f1 les o n  the d i sc . PREP 1 s  
used to create that fi le d1rectory . PREP 1 s  ca l l ed b y  the 
command : 

PREP < un 1 t ) / { , < spec1 f 1 ca t 1on ) . . .  ) 

wher e < uni t ) i s  the d i sc un 1 t  conta i n i n g  the new d i sc to be 
PREPed . I f  no < speci f i ca t i on ) s  are g i ven , the d i sc wi l l  be set up 

a s  a norma l S i ngl e densi t y , singl e s i ded d i sc . The d i rectory wi l l  

be a l l ocated to ho l d  up to 1 4 0 fi l es . 

When us ing doubl e density or doubl e s i ded di SCS , < spe c i f 1 ca t i on ) s  
are used to inform PREP o f  the modes i n  whi ch the discs w i l l  be 
used . Note that PREP s i mp l y  wr i tes out the Di sc Execut i ve 
directory , and assumes that the d i sc i t  i s  processing ha s been 
previousl y formatted for a ccess . Whi l e  single denS i ty , s i ng l e  
sided di scs may be used r i ght out o f  the bo x  wi thout formatt ing , 
i s  i s  usual l y  necessary to format di scs to be used in doub l e  
densi ty or doub l e  si ded modes . Refer to the documentation for the 
FORMAT pro gram for the d i sc system you are using for i nformat ion 
on d i sc formatt i ng . 

The spec i f i ca t i on "OS" causes the d i sc to be marked doub l e  s i ded . 
The fi l e  storage capa c i t y  and directory capa c i ty are doub l ed . 
Note that in a system with doub l e  si ded dr 1 ves , a d i sc MUST be 
prepped w i th the "OS " spec i fi cat i on i f  i t  i s  physi ca l l y  a doub le 
sided d i sc ( as indi cated by the index ho l e  p l a cement ) .  

The spec i f i cat ion "DO "  causes the d i sc to be marked doub l e  
densi ty . The fi l e  storage capa C i t y  and di rectory capac i ty are 
doubl ed . A di sc may be both double dens i t y  and double s i ded . In 
thi s ca se the d i rectory and fi l e  stora ge capa c i t y  wi l l  be four 
t i mes tha t  of a norma l s i n g l e  denS i ty , s i n g l e  si ded d i sc . 

I f  a number appears a s  a ( speci fi ca t i on ) ,  the fi l e  
the d i sc w i l l  be a l l oca ted t o  provide space for 
number of fi l e s . .Thi s form of spec i f i ca t i on ma y  
overr i de PREP ' s  a ssumed d i r ectory s i zes for spec i a l  

d i rectory on 
the spe c i f i ed 

be used to 
a pp l i ca t i ons . 

&xampl es o f  PREP commands are : 

PREP 21 - Singl e densi ty , s i ng l e  s ide d  
PREP 2/ , 00 - Doubl e dens i ty , s ing l e  s i ded 
PREP 2/ , DS - Si ngle denS i t y , double s i ded 
PREP 2/ , DS , DD - Double denSi ty , doubl e  s i ded 
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PREP 2 1 , 00 , 50 0  - DoUble density , 5 0 0  f1 l e  d1rectory 

Before wr i ting a new di rectory on a di sc , PREP examines
'
the disc 

to see 1 £  a directory previous l y  ex1 sted . If either a Dlsc 
Executl ve or Network Operatlng System dlrectory ls present on the 
d1 sc , PREP w1 1 1  ask the user : 

Real ly want to destroy data on d 1 sc ( unlt ) ?  

wh1 ch the u�er must answer " YES "  before PREP w1 1 1  wr1te the new 
d1rector y to the di sc . Th 1 s  query protects aga 1nst 1nadvertant 
destruc t 1 0n o£ data by PREP , whi le st i l l  a l lowing d 1 sc s  to be 
re-PREPped without be1ng �e£ormatted . 
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4 . 1 5 . RENAME - Rename f i le 

The RENAME uti l i ty permi ts you to change the name of a d i sc f i l e  
wi thout affecting the information stored in the f i l e . The ca l l : 

RENAME ( new name ) =( old name ) 

wi l l  change the name o f  d i sc fi l e  < o l d  name ) to < new name ) .  I f  
one name i s  of the form " < un i t )/< fi l ename ) " ,  both names must be o f  
that form , and the < uni t ) s  must a gr ee . If n o  fi l e  wi th < o l d  name ) 
can be found , or a fi l e  with < new name ) a l ready exi sts , an error 
message wi l l  be gi ven , and no change wi l l  occur . 

For examp l e , to rename fi l e  GARBAGE . TXT to be ca l l ed BACKUP . WRD ,  
one would use : 

RENAME BACKUP . WRD=GARBAGE . TXT 

7 2  

. '). . ' 

) 

) 



i J  

ftarlnchlp 9900 Dlsc Executlve User Gu1de 

4 . 1 6 .  ROMPGM - PROM programml ng ut l 1 l ty 

The Mar lnchl p PROM Programmlng Ut i l ity a l lows 2708 PROMs to be 
programmed using the cromemco Bytesaver PROM Programmer . The PROM 
Programm1ng Uti l i ty programs the PROM , then verifies that the data 
has been correct l y  stored . 

4 .  1 6  � 1 .  Programm1ng PROMs 

4 . 1 6 . 1 . 1 . Erasing the PROM 

The PROM to be programmed shoul d  first be complete l y  erased by 
exPOsing it to a short-wave ultravi o l et lamp . .Make sure that the 
PROM ls completel y erased , as an lncompletel y  erased PROM may 
surpr 1 se you wlth random data drop-outs at e l evated temperature or 
after a per l od of time . Fol low the exposure recommendations for 
the eraser you are us1ng , and don ' t short , cut the erase time , NOT 
EVEN ONCE . This paragraph ls wr itten from cruel exper 1ence . The 
experience that PROMpted thl s warning l s  one that cannot be 
recommended to any other sent ient be ing . 

I] 4 .  1 6 . 1  . 2 .  Ver i fylng the PROM i s  erased 

c 1 
W U 
, - ] ". J 

An erased 2708 PROM w1 1 1  have a l l  bits set . To ver 1 fy that the 
PROM 1 s  completel y erased , 1nsert 1 t  1n one of the Bytesaver 
sockets , then br 1ng up the system and enter the command : 

ROMPGl'l E=( slot ) 

where ( slot ) i s  the socket number i n  the Byte�aver where the PROM 
was placed . If the PROM i s  proper � y  erased , nothing wi l l  be 
pr i nted . If unerased words rema l n , the 1r address and contents 
wl 1 1  be dumped . When a PROM fa l l s  erasure ver 1 f i cat1on , insert 1t 
back in the eraser and try again . 

4 . 1 6 . 1 . 3 . Programming the PROM 

The data to be placed in the PROM sho u l d  be loaded i nto RAM .  Make 
sure that the PROM programmlng uti l i ty does not over lay the data 
you are placlng in PROM . The "Program power " swi tch on the 
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Bytesaver should be turned "ON " , then the command to invoke the 
PROM programming ut1 l 1ty should be entered . From operat ing system 
command l evel , thi s i s : 

ROMPGM P=( slot ) , ( start addr ) 
or ROMPGM PE=( slot ) , ( start addr ) 
or ROMPGM PO=( slot ) , ( start addr ) 

where ( slot ) i s  the socket number in the Bytesaver where the PROM 
to be programmed ha s  been pl aced ( the ; sockets are numbered zero to 
seven , r 1 ght to l e ft , and the numbers are be l ow the sockets on the 
bOard ) , and ( start addr ) 1 s  the address 1 n  RAM where t he data to 
be programmed 1 nto the PROM starts . The ( start addr ) must be an 
even word address . The process of programming taKes abOut two 
minutes . After programmi ng i s compl ete , the PROM 1 s  read back and 
compared with the data in RAM .  If the data matches , the PROM 
Programm1ng Uti l ity simpl y exi ts to the operating system . If 
error s are found , a l ine w1 l l  be pr inted for each word that fa i led 
to compare . The error message is as fo l lows : 

( RAM  addr ) :  < RAM data ) < PROM addr ) :  < PROM data ) 

where ( RAM  addr ) and < RAM data ) are address and data from RAM ,  and 
< PROM addr ) and ( PROM data ) are the address and data in PROM . If 
the error or errors seem to be the fa i lure of a few bits to set to 
zero , try programming the PROM again . Some l ess- than-pr ime PROMs 
take more than the recommended number of programmi ng pa sse s to 
program a l l  bits . If the PROM data i s  a l l  FFFF , make sure the 
"Program power " switch 1 s  on . 

If the PE= or PO= forms of the program command are used , the 
to be written into the PROM wi l l  be taken from the even or 

bytes , respective l y ,  of the 2K area starting at ( start addr ) . 
other words , the command : 

ROMPGM PE=0 , 4 5 0 0  

data 
odd 

In 

Wi l l  wr i te the contents of byte 4 5 0 0  into the first byte of the 
PROM , the contents of byte 4 5 0 2  into the second byte of the PROM , 
the contents of byte 4 506 into the third byte of the PROM , etc . 
If the PO= command had been used , bytes 4 50 1 , 4 50 3 , and 4 5 0 7  wou l d  

have been copied t o  the PROM . The PE and PO commands a r e  usefu l  
when a program that has been deve l oped in RAM i s  t o  be placed in 
1 6  b1t wi de PROM , where a l l  the even bytes reside in one PROM and 
the odd bytes in another PROM . 
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4 .  1 6 .  1 . 4 .  TUrning off Program power 

When the PROMs have been progralNl1ed , make sure you turn off the 
"Program power " SWitch on the Bytesaver . FAILURE TO DO THIS WILL 
CERTAINLY LEAD TO ZAPPING ALL THE PROMS IN THE BYTESAVER . Since 
systems using the Bytesaver norma l l y  use it to ho ld the Debug 
Moni tor and Disc Boot PROMs , thi s means that the system wi l l  be 
down unti l  those PROMs can be reprogralM1ed . Marlnchi p Systems can 
furnish , on request , information on hOw to modify the Bytesaver to 
prevent destruction of PROMs in se l ected sockets . 

4 . 1 6 . 2 .  Ver i fi cati on of exi st ing PROMs 

ROMPGM can a l so be used to veri fy a PROM aga i nst data in RAM 
wi thout first programming the PROM . If ca l led : 

ROMPGM V=< slot ) , ( start addr ) 
or ROMPGM VE=( slot ) , ( start addr ) 
or ROMPGM VO=< slot ) , ( start addr ) 

the verification of data in the PROM in the desi9Jlated ( slot ) wi l l  
be carr i ed out against the data at ( start addr ) , and any 
d i screpancies wi l l  be l i sted in the format expla ined in the 
sect i on "Progranning the PROM" above . Since ROMPGM automat i ca l ly 
ver i fi e s  data fol lowing programming , this feature i s  primar i ly 
useful for _ ver i fying , exi sting PROMs against a master data f i l e . 
If the PE: or PO= connands were used - in creating the PROM ( see 
"Programming the PRO"" above ) , the VE= or VO= convnand must be used 
when ver i fying programming . It wi l l  cause the data for 
ver i f i cation to be loaded in the same manner as the data used in 
programming the PROM . 
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4 . 1 7 .  SIZE - Determine space required for f i le 

The SIZE uti l l ty program examines the contents of a fi le and 
ca l cu l ates the number of sectors required to hold the text found 

in the fi l e . SIZE workS on text fi l es , re locatable fi les , and 
executable programs produced by LINK . SIZE i s  invoked by t he 
command : 

SI ZE ( fi le name ) 

where ( fi l e  name ) 1 s  the name of the f i l e  whose s i ze 1 s  to be 
ca l cu l a ted . Note the d i st 1nct i on between the fi l e  s i ze pr i nted by 
SIZE and the s i z e  pr inted by DIRECT : DIRECT pr 1nts the number o f  
sector s a l l ocated t o  the fi l e , whi l e  S I ZE  pr i nts the number of 
sector s actua l l y  used b y  the contents o f  the f i l e . 
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4 . 1 8 .  TCOPY - Text fl l e  copy ut i l ity 

The Text Copy Uti 1 1ty ls a very slmple uti l l ty program provlded by 
Marinchl p Systems for the 9900 computer system . Its usefulness 
transcends lts / slmple functlon of movlng a text fl le from one 
locatlon to another because of the general lty of the file system 
that under l i es the program . Slnce a l l  peri phera l  devices are 
treated as flIes by the Marlnchl p operatlng systems , the Text Copy 
Uti l lty can be used for functions as dl verse as the fol lowing : 

Copying a disc fi l e  from one disc to another . 
Concatenatlng severa l  fi les into one l arge fi le . 
Li st lng a disc fi l e  on the console . 
Maklng a hard copy of a 1 1 st ing stored on d i sc . 

. . .  and of course a l l  the obvious permutations and combi na t l ons 
that the above immediate l y  suggest . 

4 . 1 8 . 1 . Using TCOPY 

The Text Copy Uti l ity i s  invoked simply by typing the name of the 
fl 1e that conta lns l t  to the operatlng system when the operat ing 
system prompt appears . The ut i l ity l s  stored in the fl le TCOPY on 
a standard Marlnchlp system d l sc . Fol l owlng the name of the 
Utl l i ty program , the dest ination fi le i s  speclfled , fol l owed by an 
equa l Sign , and one or more source fi le names separated by commas : 

TCOPY ( ofl 1e )=( lfi l e ) , ( i f i l e ) ,  . . . 

The ( of l Ie ) and ( i fl l e ) speci fi cat l ons may be ful l y  genera l fi l e  
names , as descr lbed i n  the manua l for t he  operating system be l ng 
used � and may be ei ther devi ce fl Ies or d l sc fl Ies . 

The a ction of the command wl 1 1  be to copy the i nput fi les into the ' 
output fi le , from left to r l ght as specifled on the command . The 
resul t wi l l  be an output fil e conslsting of - a l l  the l ines in the 
i nput fi l es concatenated . Of cour se , if onl y  one i nput f i l e  i s  
speci fied , the output fi le wi l l  be a n  ldent l ca l  copy o f  the input 
fi le . 

4 . 1 8 . 1 . 1 . Examples of use 

To l i st the contents of the fi l e  MYPROG on the conso le : 

TCOPY CONS . DEV=MYPROG 
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To concatenate the fi les PROG1 � SUB1 ) and SUB 2 into the fi le 
BIGGIE : 

TCOPY BIGGIE=PROG1 , SUB 1 , SUB2 

To send the fi le USRDOC to the printer : 

TCOPY PRINT . DEV=USRDOC 

To read a paper tape into the fi l e  STUFF : 

TCOPY STUFF=PTR . DEV 

4 . 1 8 . 1 . 2 .  Error messages 

The fol l owing are a l i st of error messages that may be generated 
by the Text Copy Ut i l ity and the i r  causes : 

Error : Speci fy < ofi l e )=< i f i l e ) , ( i f i l e ) , ( ifi l e ) ,  . . .  

Thi s message appears whenever a syntax error i s  detected in the 
speci fications . Probabl y one of the fi le names i s  badly formed , 
or a del imi ter between fi l e  names i s  incorrect . 

Error reading file ( i fi l e ) .  

An I/O error was encountered reading from the named i nput fi l e . 
The output fi l e l s  cl osed , and any fi l es fol lowing the named fi les 
are 19nored . 

Error wr l t ing output file . 

An I/O error wa s encountered wr l ting the output fi le . The Ut i l ity 
lmmedlate l y  terminates . 

Fl l e  ( fl le ) does not ex ist . 

The named 
the command 
1 s  c l osed , 
i gnored . 

fi l e  could not be opened . I f  thi s i s  the output f i l e , 
1 s  tota l l y  i gnored . If an 1nput fi l e , the output f i l e  

and any i nput f i l e s  fol l owing the named f i l e  are 
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4 . 1 9 .  WORD - WOrd processor 

The I'lar inchip WOrd Processor ( WORD )  i s  a powerful yet easy to use 
text formatting language . It contains a set of basl c commands 
sufficient for most text formatting appl l cations , and prov1des a 
comprehens1 ve str1ng and macro faci 1 1 ty so that the bas1c language 
may be extended by the user for more complex formatt1ng tasks . 
Fac 1 l 1t1es bu1 l t  1 nto WORD 1 nclude : 

Ri ght J ust i f 1 cation , center ing 
Automat1 c reformatt i ng for di fferent output dev i ces 
Mu l t 1ple co l umn output 
Automat i c  ass1 gnment of page and sect ion numbers 
Automat i c  generation of Tabl e of Contents 

4 .  1 9 . 1 .  Using WORD 

The input f1 l e  for WORD i s  prepared using the Text Edi tor J then 
WORD 1 s  ca l l ed to format the text : 

WORD < output fi l e ) =< i nput f i l e ) 

where < i nput fi l e ) 1 s  the fi le conta ing the text to be formatted , 
and < output fi l e ) i s  the d i sc or devi ce fi l e  where the formatted 
text wi l l  be p laced . 

4 . 1 9 . 2 . - For more i nformat ion 

Refer to the manua l "Ma r i nchi p 9 9 0 0  WOrd Processor User Guide " for 
i nformation on how to prepare text for WORD , and further 
informat ion on how WORD 1s used . 
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5 .  System l ibrary subrout ines 

The system d 1 sc supp1 1 ed by Mar 1nch1 p Systems conta 1 ns a number of 
relocatable subrout1nes 1ntended for use 1 n  user pro grams . These 
routines are descr 1bed by the sect i ons be l ow . The sect i ons are 
l 1 sted by the name of the f1 l e  conta 1n1ng the subrout ine on the 
system d1sc . The entry po1nts and ca l l 1ng sequence for each 
rout 1ne are d1 scussed in the descr 1 pt 1 on of the fi le . 
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5 . 1 . TEXTIN . REL  - Read text i nput f 1 le 

Entry poi nts : TEXTIO , TEXTIN 

Thi s routine 1s a 
text fi les and 
Al l commun1 cat1on 
fo l low1ng format : 

READS 

genera l subrout1ne whi ch reads system standard 
returns 1nd1v1dua l  l ines to the ca l l 1ng program . 
wi th the subrout1ne 1 s  through a packet w1th the 

· . 
.. . . .. . . .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

f 1 l e  1ndex · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  .. 

IIO buffer address · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 . . . . . . .. . . . . 8 .. 
IIO buffer length · . 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

* · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

l ine buffer address · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

l ine buffer l ength · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. 

( length returned to user ) · . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . . .. .. . ,. . 
( tota l l ine l ength ) · . · . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . .  . 

* · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" . . . .. .. . .. 

The paCket must be 1 n 1 t 1 a 1 1 sed with the READS funct i on code . the 
< f1 le 1ndex ) of the f 1 l e  to be read , the address of an IIO buffer 
to be used to read the f 1 l e  < 1 /0 buffer address > .  and i t s  l engt h 
< I/O buffer length ) .  The l onger the 110 buffer . the more 
effi c i ent the a ccess to the fi l e  wi l l  be .  I f  the program i s  to · 
run under the D i sc Executi ve . the IIO buffer must be a mu l t i p l e  o f  
1 2 8 bytes . There are

'
no restr i ct i ons under the Network Operat i ng 

System . Once the above fi elds have been set up , the t ext i nput 
rout i ne i s  1 n i t i a l i sed by the ca l l :  

LI R 1 . < packet ) 

BL TEXTIO 
< return > 

where < pa cket > i s  the address of the above pacKet and < return > i s  
the return po i nt fo l l ow1ng the ca l l . 

: I To read a l i ne from the f i l e , store the address o f  t he buffer '._J 

:J 8 1  
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where the l i ne is to be r ead i nto < l ine buffer address ) ,  and set 
the length of the l ine buffer i nto < l i ne buffer l ength ) ,  then use 

the ca l l :  

LI 

BL 
DATA 
DATA 
< return ) 

R1 , < pa cket )  
TEXTIN 
< I/O error ) 
< end of f i le > 

I f  an I/O error or end of fi l e i s  encountered , TEXTIN w i l l  j ump  t o  
the respect i ve address spe c i f 1 ed fo l l owi ng the ca l l . I f  the l i ne 
1s read norma l l y ,  contr o l  w i l l  return fo l l owing the two DATA 

words . The < ( l ength returned to user » f i e l d  wi l l  be f i l l ed w i t h  
the l ength o f  the l ine stored i n  the user buffer . Thi s  va l ue ma y  
be shorter than the user buffer , but w i l l  never be longer . The 
l i ne stored in the buffer cons 1 st s  o f  J ust the text ; the tra i l i ng 
carr i a ge return i s  not stored . The < ( tota l l ine l ength » f i e l d  i s  
fi l l ed w i th the ' tota l l ength o f  the l ine J ust read , and w i l l  
di ffer from the « l ength returned to user » onl y  when the l i ne wa s 
truncated to f i t  into the user buffer . 

The TEXTIN rout ine i s  a utoma t i ca l l y  c l osed out when the end o f 
fi l e  1 s  encountered . No specia l c l ose ca l l  i s  required . 

TEXTIN 1 s  compl ete l y  reentrant , and ma y  be used to read any number 
of text fi l e s  concurrent l y  ( us i ng one pa cket for each f i l e , o f  
course ) . 

The f i e l ds in the pa cket l a be l ed with an aster i sk ( * ) are used by 
the TEXTIN routi ne for i ts own l oca l stora ge . They must be 

provi ded i n  the pa cket , but need not be i n i t i a l i sed nor exami ned 
by the user . 

8 2  
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5 . 2 .  TEXTOUT . REI. - Wr l te text output fl le 

Entry polnts : TEXTOO , TEXTOUT , TEXTOC 

The TEXTOUT subroutlne creates a system standard text fl1e from 
1 1nes generated by the cal l ing program . Al l communlcatlon between 
the ca l ler and TEXTOUT ls through a packet wlth the fol lowlng 
format : 

WRITES · . · . . . .. .. .. . . . . . .. .. .. .. .. .. .. .. . .. .. .. .. . .. . .. .. . . . .. .. . .. . .. .. .. . . . .. . . . .. .. . . . .  . 

fi l e  i ndex · . 
.. .. . .. . . . .. .. .. ' . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  .. 

I/O buffer address · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

I/O buffer l ength · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

* · . 
.. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ' . .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  .. 

l ine buffer addr ess · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

llne buffer length · . 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. 

* · . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • • • • • • • • • • • • • • • • • • • • • • • e . • • • • • • • • •  
In order to use TEXTOOT to generate a text fl 1e , the user must set 
up the packet wl th the WRITES function code , the ( fl 1 e i ndex ) o f  

the . fi l e  t o  be wrltten , and the address ( I/O buffer address ) and 
l ength ( I/O buffer l ength ) of the buffer to be used to ho ld data 
to be sent to the f l 1 e . For programs whl ch are to run under the 
Di sc Execut l ve , the I/O buffer must be a mu l t i pl e Of . 1 2 8 byte s . 
The Network Operat i ng System l mposes no restr i ct lon on the l engt h 

of the , buffer , a l though under both systems the effi c i ency 
increases as the buffer 1s made larger . Once the packet has been . 

i n i t i a l i sed wi th the above va l ues , the fo l l ow i ng ca l l i s  made to 
open the text output routlne : _ . ... 

LI R1 , ( packet ) 
BL TEXTOO 

( return ) 

where < packet ) i s  the address of the packet , and ( return > l s  the 
return po i nt to the ca l l ing program . To wr ite an output 1 1 ne t o  
the f l 1 e , the star t l n g  address of the l l ne shoUl d  be stored i nto 
( l l ne buffer address ) and the l ength of the 1 1 ne stored lnto ( l i ne 
buffer l ength ) ,  then the fo l l owing ca l l  made : 

8 3  
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LI 
BL 
DATA 
< return) 

Rl , ( packet ) 
TEXTOUT 
< I/O error ) 

The data word fo l l ow1ng ca l l  spec i f ies the address where TEXTOUT 
wi l l j ump i f  an I/O error occurs whi l e  wr i t i ng the fi l e . I f  the 
output is comp l eted norma l l y , TEXTOUT wi l l return fo l lowing t ha t  
data word . 

When a l l  l i nes ha ve been wr i tten to the fi l e , t ext out put must be 
c l osed w i th the ca l l : 

LI 
BL 
DATA 
< re turn ) 

R 1  , ( pa cke t ) 

TEXTOC 
< I/O e r ror ) 

This ca l l  1 s  essent i a l , a s  i t  p l a ces the end of f i l e  mark a t  the 
end o f  the text fi l e ; and causes the l a st block of data t o  be 
wr l tten to the f i le . 

The TEXTOUT rout ine i s  ful l y  reentrant and may be used to wr l te 
concurrent l y  to as many fi les as desi red ( of course , one pa cket l s  
used for each fl l e ) . 

The fi e l ds in the pa cket l abe l ed wi th an a ster i sk ( * ) a r e  u se d  by 
TEXTOUT for l oca l stora ge . They must be prOVI ded i n  the pa cke t , 
but need not be i nl t i a l i sed or examined by t he user . 
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'3 . 3 .  TRACE . REL - Instruct ion trace 

F.ntry po i nts : TONS , TOFFS 

'!'he instruct i on tra ce pa cka ge i n  TRACE . REI.. i s  a powerful too l for 
debugging assembl y l anguage programs . The trace is activated by 
the ca l l : 

BLWP TONS 

Fo l l ow i ng the ca l l . each i nstruct i on executed w i l l  be pr i nted i n  
a s sembl y l a nguage forma t  o n  the user t ermi na l . Re gi ster and 
memory o perands referenced or cha n ged by the i n str uct i on wi l l  be 
ed i ted . Cond i t i ona l j ump i nstruct i ons wi l l  be f l a gged w i t h  an 
"t ster i sk ( * )  i f  they a ct ua l l y  J umped . System ca l l s  ( JSYS ) wi l l  be 
pr i nted a s  i f  they were a s i ngl e i nstruct i on ( tha t l s , the trace 
pa cka ge wil l not attempt to trace i nto the system ) . The trace 
package wi l l  not trace i t se l f . 

'The trace may be turned off by execut ing the ca l l :  

BLWP TOFFS 

"o l l owing return from thi s ca l l , the machine w i l l  be " nat i ve 
:lOde " , and wi l l  execute i nstruct ions norma l l y . 

�e l ther TON S no r TOFFS change the contents of any workspa ce 
reg i sters or the condi t i on code , so they may be inserted anywhere 
in a program . 

The trace pa ckage executes i nstruct i ons i nterpreti ve l y , so i t  i s  
capable o f  tra c i ng code i n  ROM a s  we l l  a s  l n  rea d / wr i te memory . 
Obvlousl y .  when a program i s - executed under the trace it  executes 
tens of thousands of t i mes s l ower than when be i ng executed 
direct l y  by the ma ch 1 ne , so code whi ch ha s to meet externa l t 1ming 
constra l nt s  may not be abl e to be debugged u s i ng the tr ace . For 
most code , t hough , the trace sho u l d  i mmed i a te l y  show where a 
program 1 s  g0 1 n g  wrong . - . 
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