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1• INl'ROOOcrION 1.

The RC BASIC System provides facilities which makes it possible
for the user to program assembler-coded subroutines which can be
called from a BASIC program.

An assembler-coded subroutine may be useful if, for instance, in-
put/output to or from special devices (such as graphic displays
or analog/digital equipnent) has to be carried out fast, or if
the user want to perform sane kind of operation, which is rot
possible to rx=rform directly from a BASIC-program.

The RC BASIC system is a multi-user system, where each user may
be considered as a coroutine which is executing reentrant aede.
This means that each user must use its awn data-areas, i.e. the
code itself cannot oontain data. 'Ib every coroutine oorresponds a
coroutine description (also called a user description). This user
description contains information about the current state of the
coroutine and it also contains a data area, which can be used in
the assembler-cuded subroutines (see section 2.6). The start of
the description of the coroutine, which is running can at any ti-
me be found in a paqe-zero location, USER. This means that a lo-
cation in the user description can be accessed like this:

Ida 3, user
Ida 2, offset,3

get start of description
get the v.ord oorrespond ing
to the value of 'offset'

It should be roticed, that the RC3600/RC7000 systems does rot in-
clude any kind of memory-protection. This means that the proqram-
mer, who aedes his own subroutines should be very careful. It al-
so means, that Regnecentralen cannot take any kind of responsibi-
lity for system break-downs when user-coded subroutines are in-
cluded in the system.
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The user-coded subroutines must be coded as a separate process
(see ref. (1]) with the process nameUCALL(see section 3). If

Regnecentralen delivers subroutines, these will be coded as a
process having the nameOCALL.

This manual applIes to both normal and extended precision sys-

tems. If there are differencies between the two systems, these
are explicitly stated.

Changescarpa.red to the first edition of this manual (OCSL:
43-GL6678)are markedwith a vertical bar in the margin.
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2. CODING OF ASSEMBLY LANGUAGE SUBIDUTINES 2.

A modul.econtaining one or more assembly language subroutines
must look like this:

Program Head

Subroutine Table

Subroutine(s)

Process Descriptor

'!be program head and the process descriptor can be generated by
means of t\\O macroes defined in IXlw1AC, as described in chapter 3.

2.1 The Subroutine Table 2.1

The subroutine table contains the namesof the subroutines and
the eddress of the first \\Ordof each subroutine.

'!he table is organized as follows:

address 1

name 1

address 2
name 2

address 1, eddress 2 ••• eddress n are
addresses referring to the first \\Ord of
the first, second ••• n' th subroutine

respetively.
name1, name2 ••• namen are the names
of the subroutines.
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address n

o

Each name must fill exactly 4 words
(8 bytes/characters).
The names must be packed fran left to
right and p3dded with nulls (i.e.
null-bytes) •

name n

The subroutine table must re terminated
by a word containing a zero.

Example:
push ; addr of PUSH-routine
txt .PUSH<O><O><O><O>.

; name FUSH

pop ; addr of POP-routine
txt .POP<O><O><O><O><O>.

; name: FOP

o terminate table with zero;

If the starting address of a subroutine is equal to -1, this
means that the subroutine itself is rot included.
The name of the subroutine must, however, be placed in the sub-
routine table. 'Ibismeans that it is poss ibl,e to program the sub-
routines in different rrodules, which then can re linked together
into one relocatable binary module by means of the linkage edi-
tor, LINK. In the caranand to LINK, the first inputrnodulemust
contain the program head and the subroutine table, and the last
module must contain the process-descriptor. In the rrodule conta-
ning the subroutine table, the starting address of the subrouti-
nes must be defined as an 'external rormal ' symbol (.EX'IN.)In
the rrodules containing the subroutines, the starting address must
be defined as an entry point (.ENr).
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2.2 Parameter Handling 2.2

A subroutine may have any number of formal parameters. FOr each
subroutine the programmer must specify the number of parameters
and for each parameter a type must be specified. These specifica-
tions must be placed as the very first words of each subroutine
i.e. the address (in the subroutine table) refers to the first of
these specification words.

The first word contains the number of parameters, and the next n
words (where n is the number of parameters) describes the type of
the parameters - one word for each parameter.

Example:

push 2 the roSH-routine must be called with
two parameters

array + real type of first parameter
real type of second parameter

sub 0,0 first instruction of the subroutine

2.2.1 Parameter Types 2.2.1

As mentioned before each parameter must be type-specified.

The following types may be specified: REAL, REAL + REFERENCE,
RFAL + ARMY, SI'RI~, SI'RI~ + REFERENCE, SI'RI~ + ARMY.

When a subroutine is called from RC BASIC the type of the actual
parameters are compared with the type-specifications. In case of
a conflict, the BASIC-program is interrupted and an errormessage
is printed (see section 2.3).
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The meaning of the different parameter types are:

REAL + REFERENCE

REAL + ARRAY

STRING

STRING + REFERENCE

STRING + ARRAY

the actual parameter may be any nu-
mer ic or relational expression (see
ref. [2]).

the actual parameter must be a numeric
variable of a numeric array element.

the actual parameter must be a numeric
array.

the actual parameter may be any string
expression (see ref. [2]).

the actual parameter must be a string
variable of a string array element.

the actual parameter must be a string
array.

'!hedescriptor \lOrdsare build as follows:

bit 00. :,...Q.J 8 9 10 13 14 15
LJ7//Tu/7/ZtJ7Z///V//2l I

~ --J' I )

o

w
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or REFERENCE= 1BO
ARRAY = 1B9
REAL = 0

STRING = 3

The symbols RFAL,SIRING, ARRAYand REFERENCEare symbols that
are defined in the RC BASICsymbol tape, BAPAR(see ref. [3])

2.2.2 Organization of Actual Parameters

When a subroutine is called fran a RC BASICprogram, the actual
parameters (or information about these) are passed to the subrou-

tine in a core area painted out by a \lOrd (U.STI<)in the user de-
scription.

If the subroutine has n paremeters the core area looks as fol-

lows:

r--

~ ,.....

· ·
· ·
· ·
I

I~,,1·
41. I·

· ·
I I
· ·
· ·
· ·

I~I. ·
· ·
· ·

I L

~ pointed out by u.stk

n \lOrds point.inq at the actual

parameters or a description of

these

n descriptors of different sizes

each containing an actual p:ira-
meter or a description of one.

2.2.2
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The descriptors have different formats according to the type of
the parameter as follows: ('The program- and data-segments are de-

scribed in section 2.5.2).

REAL:

The value of the actual parameter (floating point ), In
normal precision versions 2 words, and in extended pre-
cision versions 3 words.

REAL + REFERENCE:

1 word containing the address of the first word of the
variable (in the data-segment).

REAL + ARRAY:

3 words:
word 1

word 2
word 3

address of the first word in the first element
of the array (in the data-segment).
number of rows in the array.
number of col.unns in the array.

STRING:

3 words:
word 1: address of first byte of the string.
word 2: number of bytes in the string.
word 2: the number of the segment where the string is

stored (0: program-segment, 1: data-segment).

STRING + REFERENCE:

3 words:
word 1: address of the first byte of the string vari-

able (in the data-segment).
word 2: maximum number of bytes that can be told in the

string variable.
word 3: address of a word (in the data-segment) contain-

ing the actual (current) number of bytes in
the string variable.
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STRING + ARRAY:
3 \«)rds:

\«)rd 1

word 2
\«)rd 3

9

address of further description (in the dataseg-
ment) .
numberof elements in the string-array.
length of each element (in \\Ords).

Word1 points to a part of the data-segment organized as

follows:

I.--

1
;

· ·
· ·

-

>

· ·
· ·
I L

pointed out by \\Ord1.
maximumnumberof bytes in the first string ele-
oot used. ment.

actual (current) numberof bytes in the first
string element.

bytes in first string element.

maximumnumberof bytes in the second string ele
oot used. ment.

1
actual (current) numberof bytes in the second

string element.
nunber of \\Ords as contained in \\Ord3.

reapeated a mmber of times corr'espondinq to \\Ord

2.
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The core area that contains the parameter descriptions is as men-
tioned pointed out by a v.ord in the user description, U.SI'K. 'Ole
user description is pointed out by a v.ord, USER, in page-zero, so
the first v.ord of the core area can be loaded into accunulator 1
by the following sequence of instructions:

Ida 3, user
Ida 2, u.stk, 3
Ida 1, 0,2

i AC1:=contents (user + u.stk)

or

Ida 3, user
Ida(a> 1, u.stk, 3

2.3 Calling a Subroutine from RC BASIC

A subroutine may be called from a BASICprogram in a statement

with the following format:

CALL«SV~)
<slit>

<var>
<svar>
<lTIvar>
<slit>

<expr>

J

Where the rreaning of <svar> , <s.l i.t>, csrex>, <mvar>, and <expr>

can be found in ref. [2].

Example:

CALL"PUSH",SI'ACK,ELEM

or
NAMES= "PUSH"
CALLNAMES,SI'ACK,ELEM

•

2.3
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When the CALL-statement is executed the following happens:

a. If a module containing user-coded subroutines is ~e-
sent in core, then the subroutine table in this module
is searched for the name of the subroutine. If the
name is found operation continues at point c.

b. As a. except that the searching is carried out in the
module containing subroutines coded by rc, If the sub-
routine is rot found then the BASIC program is inter-
rupted with error 00. 0046: PIDCEOORE IDES IDI' EXIST.

c. NJw the number and the tyPe of the actual parameters
are checked against the p:trameter specifications in
the subroutine (see section 2.2). If a conflict is
found then the BASIC program is interrupted with error
no. 0047: PARAMETER ERROR.

d. The actual p:trameters are organized as described in
section 2.2.2 and then a jump is made to the Y.Ord

following lirunediatelyafter the description of the
formal p:trameters (see example in section 2.2).

When the subroutine is entered, the contents of the
accumulators are as follows:

ACO undefined
AC1 undef ined
AC1 U3ER. U.STK (points at the description

of the actual pararneters} ,
AC3 USER (points at the user description) •
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2.4 Return fran a Subroutine 2.4

Return fran a subroutine can be carried out in three different
ways depending on vklether an error is detected or rot.

2.4.1 Normal Return 2.4.1

Normal return is made by means of the instruction RET1(which is
defined in the RCBASICsymbol tape, J3.l\PAR(see ref. [3]).

The BASICprogram will rontinue in the statement following the
CALL-statement.

2.4.2 Return in case of an Error 2.4.2

If 0ClIIIekind of error (not input/output errors) is detected in

the subroutine the user might want to return the information a-
bout this error to the BASIC-program.'nlis can be done by means

of the two \\Ords

ERroR
<errno>

where <er'rno> is the nunber of the error (between 0 am 99) cor-
responding to the RCBASICerror I1Essages.

The function of the ERroR-function is:

a. <errno> is stored in a \\Oro in the user-des-

cription.

b. a return is executed by means of the RE'ID-in-
struction (see sec. 2.7.).

Whenthe return is executed, the BASIC-programwill be interzup-

ted (unless an ON ERR-statement has been executed) and the error-
message will be output.
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If one does not want to return to BASICin case of an error but
still wants to register the error (which can later b= fetched by
means of the BASIC-functionSYS(7)), this can be done as shown

in the following example:

mov0,0 szr
jrnp lab1

execute
erfun

if aco = 0 then

lab1:

execute error
!see sec. 2. 7 !
!return fran error!

ret1 !normal return to BASIC

erfun: error:
error (31): SUBSCRIBT;

: !return to lab1 !

error

31.

The texts oorresporrling to error number90 and 91 are

0090 USERCALLERroR1
0091 USERCALLERroR2

These can be used if none of the standard BASICerror messages
fits the error situation.

Return in case of an Input/Output Error 2.4.3

If an error occurs during an input/output operation this will im-
ply that the input/output function used (see sec. 2.5.3) will re-
turn at (link + 0).

In this case the programmermust call the system function IOERR,
which will set up the error code in the user description, set the
word in the user description oorresporrling to the user file num-
ber (see sec. 2.5.3) to zero, close the zone in question and re-
turn by means of the RETO-instruction.
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The IOERR-function is called by means of a macro, OCALL.As this
macro contains two assembler-instructions, the call can not be
placed lirnmediately after the call of the input/output function.
The following example shows row IOERRmay be used:

LdaO ACO= zoneaddr
Lda 1 AC1= character
Lda 2 cur .AC2= cur,

f.ochar f.outchar (zone, char),
jmp err05 ; if error then goto err05

err05: bcall ioerr ; execute ioerror,
return to BASIC

2.5 System Functions used in a Subroutine 2.5

2.5.1 Arithmetic Functions 2.5.1

If one wishes to perform arithmetic operations on numeric values,
this can be done by means of routines included in the RCBASIC
system. 'Ihese routines may be called by means of a macro:

BCALL<name>

where <name>is the nameof the routine to be used. 'Ihe macro
BCALLwill be assembled as two words

Lda 3, u.s21,3
jsr @J n,3

where the value of n depends on <name>.
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U.s21 is a word in the user decription pointing at a table, which
contains entrypoints be the routines. The macro BCALL is defined
in the RC BASIC symbol tape, J3M>AR, (see ref. [3]).

TWo sets of functions exist, corresponding be normal and extended
precision. The following two sections shows the appropriate con-
ventions that should be followed.

Normal Precision 2.5.1.1

In oormal precision the numbers are 32-bit floating point numbers
stored in two consecutive words as follows:

FN[16:31]

s I Exponent FN[0:15]
Fraction

where S is the sign: 0: positive, 1: negative, the exponent is in
excess- 64, and the fraction is a 6-digit oormalized hexadecimal
fraction.

The functions that can be used are:

FIX: Convert a floating point number be a double-word integer.

call return
ACO 1. word of floating point number result [0:15]
AC1 2. word of floating point number result [16:31]
AC2 irrelevant destroyed
AC3 user user

call: BCAIL FIX

After return, ACO[O] is the sign of the result: 0: positive, 1:
negative.
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FIDAT: Convert a double-word integer to floating p:>int.

call return
ACO integer [0: 15] result [0:15]
AC1 integer [16:31] result [16:31 ]
AC2 irrelevant destroyed
AC3 user user

call: BCALLFIDAT

When called, ACO[0] is the sign of the integer.

In order to carry out floating-p:>int arithmetic, the user may
call four functions to end, subtract, multiply and divide, re-
specti vel y •

'!he functions all cperate on 2 32-bit floating-p:>int numbers, FN1
and FN2. When the functions are called, (ACO,A(1) should oontain
(FN2 [0:15], FN2 [16:31l) and AC2must contain an eddress poin-
ting at FN1. 'Ihe exact conventions, \othich should be foll~, are
as follows:

call return
ACO FN2[0: 15] resul t [0:15)
AC1 FN2[16:31] resul t [16: 31]
AC2 addr of FN1 destroyed
AC3 user user

'!his appl ies to all of the following four functions:

Floating add:
call:

RESULT: = FN2 + FN1
BCALLFAro

Floating subtract:
call:

RESULT:= FN2 - FN1
BCALLFSUB

Floating multiply:
call:

RESULT:= FN2 * FN1
BCALLFMPY

Floating divide:
call:

RESULT:= FN2/FN1
BCALLFUIV
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If FN2 is zero then the return fran FDIV is made by means of the
RETO-instruction (error no. 16: ARITHMETIC ERROR). See section
2.7.

Extended Precision 2.5.1.2

In extended precision the numbers are 48-bit floating point num-
bers stored in three consecutive \\Ords as follows:

Fraction

FN[32:47]

s FN[0:15]

FN[16:31]
>--- - - ---.--------l

Ex nent

with a 36-bit t\\O's canplement rormalized fraction and a 12-bit
t\\O's complement exponent.

In the floating point functions a variable in the user descrip-
tion, U.WXP is used as \\Orking location to bo.ld the third word of
one of the operands and the result.

The functions that can be used are:

FIX: convert a floating point number to a double \\Ord integer.

call return
ACO 1. \\Ord of floating point number result [0:15]
AC1 2. \\Ord of floating point number result [16:31 ]
AC2 irrelevant destroyed
AC3 user user
U.WXP 3. \\Ord of floating point number unchanged

call: BCALL FIX

After return, ACO[O] is the sign of the result:
0: positive, 1: negative.
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FLOAT:convert a double-word integer to floating point ,

call return
ACO integer [0: 15J result [0:15J
AC1 integer [16:31 J result [16: 31]
AC2 irrelevant result [32:47J
AC3 user user
u.wxp irrelevant result [32:47]

call: BCALLFIDAT

When called, lC,0[0] is the sign of the integer.

In order to carry out filoat inq-po int; aritlunetic, the user may

call four functions to edd, subtract, multiply and divide, re-
spectively.

The functions all operate on 2 48-bit floating IX>int numbers, FN1
and FN2. When the functions are called, (ACO, lC,1, U.WXP)should
contain (FN2 [0:15], FN2 [16:31 J, FN2[32:47]) and AC2must c0n-

tain an eddress point inq at FN1. The exact conventions, \\hich
should be fol.Iowed, are as follows:

call return

ACO FN2 [0:15] RESULT[0:15]

AC1 FN2 (16:31] RESULT[16: 31]

AC2 crldr of FN1 RESULT[32:47]

AC3 user user

U.WXP FN2 [32:47J RESULT[32:47J

This appl ies to all of the following four functions:

Floating crld: RESULT:= FN2 + FN1
call: BCALLFAID

Floating subtract: RESULT:= FN2 - FN1
call: BCALLFSUB
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Floating multiply:
call:

RESULT:= FN2 * FN1
BCALL FMPY

Floating divide:
call:

RESULT:= FN2/FN1
BCALL FDIV

If FN2 is zero then the return fran FDIV is made by means of the

RE'ID - instruction (error 00. 16 ARITHMEI'ICERIDR). See sect ion
2.7. 'nlis is also the case if floating-point overf Iow occurs in

the arithmetic functions.

2.5.1.3 Integer Functions 2.5.1.3

The three functions IMPY, IMPYAand IDIV operates on 2 or 3 16-
bit integers (11, 12 and I3). 'nley should be used as follows:

Integer multiply: PHOD= 11 x 12

call return

ACO
AC1

AC2
AC3

irrelevant

11
12

PHOD[0:15]

PHOD[16:31]
unchanged

useruser

call: BCALL IMPY

Integer multiply and edd s RES = 11 x 12 + 13

call return

ACO I3 RES [0:15]

AC1 11 RES [16:31]
AC2 12 unchanged

AC3 user user

call: BCALL IMPYA
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Integer divide: (CUOI'IENl',REMAINDER)11 OIV 12

call return
ACO
AC1
AC2
AC3

irrelevant
11
12

REMAINDER
Q:XJTIENI'
unchanged

useruser

call: BCALLIOIV

Fetch- and Store-Functions 2.5.2

The running BASIC-programis stored in a so called virtual sto-
rage, which means that at any time only a small pirt of the BA-

SIC-program will be present in the computers internal core while

the rest will be placed 00 the disc.

Therefore, data belong ing to the BASIC-program (such as ~tual
parameters to subroutines) cannot be accessed by means of the L~

and STAinstructions. If the user wants to access these data this
can only be done by means of the system-functions

A. PBYTE, A.];WORD, A. POOUBLE , A. PI'RIPLE

A. GBYTE, A. G'lORD, A. GIXXJBLE, A. GI'RIPLE

The virtual storage is divided into two segments: the program
segment (no. 0) and the data segment (no. 1).

Usually the user will only have to ecoess the datasegment, but

when a string literal is an actual pirameter, this will be placed
in the program segment.
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The functions should be used according to the following
description.

a.gbyte: fetch one byte fran (segment no, byteaddr)

call return

ACO segment no byte
AC1 byte eddr unchanged

AC2 cur cur
AC3 irrelevant user

call: a.gbyte

a.g"-Ord: fetch one \tOrd fran (segment no., \tOrdaddr)

call return

ACO segment no v.urd

AC1 "-Ordaddr unchanged

AC2 cur cur
AC3 irrelevant user

call: a.g"-Ord

a.gdouble: fetch tv.u \tOrds fran (segment no., v.urdaddr) and

(segment no., v.urdaddr + 1)

call return

ACO segment no v.urd 1
AC1 "-Ordaddr v.urd 2
AC2 cur cur

AC3 irrelevant user

call: a .gdouble
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a.gtrible: fetch three \t,Ords fran (segment 00., \t,Ordaddr),
(segment 00. \t,Ordaddr+ 1) and (segment 00., ~rdaddr

+ 2)

call return

ACO segment 00. word 1
AC1 ~rdaddr \t,Ord2

AC2 cur ~rd 3
AC3 irrelevant user

call: a.gtrible

a •pbyte: store one byte at (segment 00., byte eddr )

call return (at link + 1)

ACO byte unchanged

AC1 byteaddr unchanged

AC2 cur cur

AC3 irrelevant user

Link + 0 segment 00 destroyed

call: a.pbyte
segment 00.

a •pword: store one \t,Ordat (segment 00., wordaddr)

call return (at link + 1)

ACO \\Urd unchanged

AC1 \\Urdaddr unchanged

AC2 cur cur

AC3 irrelevant user

Link + 0 segment 00 destroyed

call: a.pword
segment 00.
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a. pdouhl.es store ~ ~rds at (segment 00., ~rdaddr) and

(segment 00., ~rdaddr + 1)

call
ACO ~rd 1
AC1 ~rd 2
AC2 cur
AC3 irrelevant

return (at link + 2)
unchanged

unchanged

cur
user
destroyed
destroyed

Link + 0 segment 00

Link + 1 ~rdaddr

a.pdouble
segment 00

wordaddr.
a.ptriple: store three ~rds at (segment 00., ~rdaddr),
(segment 00., ~rdaddr + 1) and (segment 00., ~rdaddr + 2)

ACO
AC1
AC2
AC3
Link + 0

Link + 1
Link + 2

call:

call return (at link + 3)

~rd 1

~rd 2

unchanged
unchanged

cur
user
segment 00.

~rdaddr
~rd 3

cur
user
destroyed
destroyed

destroyed

call: a.ptriple
segment 00.

~rdaddr

word 3



2.5.3

24

It should be noticed that

1) An attempt to store information outside the part; of the
storage belonging to the current user maycause a system
break down.

2) A call of any of the fetch- and store-functions maypro-
voke, that another user will be activated. 'Iherefore, all

subroutines that call these functions must be reentrant.

In systems without a dics the same accessmethod must be used as
the BASIC-programsare organized in the samewayas in virtual-
storage systems.

Input/OUtput Functions

All input/output operations must take place via a zone (see ref.
[1] ). Befor'e input or output can be carried out fran or to a
file, this file must be opened (i.e. a zone must be oonnected to

the file). 'Ihe opening of a file can only be done in a BASIC-pro-
gram (by means of the OPENFILE-statement). ~n an OPENstate-
ment is executed, the eddreas of the zone used will be stored in
one of eight ¥Ords in the user description. Whenan input/output

function is used, this :znneaddrmust be fetched before the func-
tion is called. 'Ihe eight ¥Ords in the user description corre-
sponds to the eight user file-nunbers that can be used in the BA-

SIC program. 'Ihe number(s) of the file(s) to be used in the sub-
routine must be given as parameters to the subroutine. 'Ihe ¥Ords
corresponding to the 8 user filemJnbers can be found in the user-

description fran U.UCH and 00, as shownin the following example:

11

2.5.3
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Lda 3 user
add 1,3
LOa0 u.uch,3

AC1= filenumber

(0< = ac1 <= 7)
ACO:=USER.(U.UCH+FlLENO)

The userdescription contains 3 addresses of IIstandard zonesII :

PIO, CINand COOT:

PIO (primary input/output) is the zone corresponding to the
terminal

CIN (current input) is usally equal to pio, but maybe changed.
In BATCH-l1lCX'3efor instance, cin will be the zone corespon-

ding to the card reader.

COUT (current output) is usally equal to pio, but maybe chan-
ged. 'Ihe RUNL-carnnandfor instance will set, cout to the
zone corresponding to the lineprinter.

The input/output functions all have two returning points. If an

error occurs during the input/output operation, return is made to
(link + 0).

In this case AC2 [8:15] contains an error code correspond ing to
the RCBASICerror-messages with values larger than 100. N:.2 [1]
is equal to one, In case of an input/output error the system
function IOERRshould be called as described in sect.ion 2.4.3.
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The input/output functions should be used according be the fol-
lowing description.

f .ochar: output one character

call
return (error)
link + 0

return (ok)
link + 1

ACO
AC1
AC2
AC3

zoneaddr
character

zoneaddr
character
errorcooe
user

zoneaddr
character

cur
irrelevant

cur
user

call: f .ochar

f.otext: output a text

return (error) return (ok)

call link + 0 link + 1

ACO zoneaddr zoneaddr zoneaddr
AC1 byteaddr byteaddr byteaddr
AC2 cur errorcode cur
AC3 irrelevant user user

where 'byteaddr' points at the first byte (character) in the text
to be output.

call: f .otext

'!he text must be terminated by a null-byte.
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f .oblock: empty an output-buffer

call
return (error)
link + 0

ACO
AC1
AC2
AC3

zoneaddr
irrelevant
cur
irrelevant

zoneaddr
destroyed
errorcooe
user

call: f.oblock

f.ichar: input one character

return (error)
call link + 0

ACO zoneaddr zoneaddr
AC1 irrelevant destroyed
AC2 cur errorcooe
AC3 irrelevant user

call: f.ichar

f.cheof: see if end of file has been reached

return(ok)
link + 1

zoneaddr
destroyed
cur
user

return (ok)
link + 1

zoneaddr
character
cur
user

return (true) return (false)
call link + 0 link + 1

ACO zoneaddr zoneaddr zoneaddr
AC1 irrelevant unchanged unchanged
AC2 cur cur cur
AC3 irrelevant user user

call: f.cheof
return to link + 0 if end of file
return to link + 1 if oot end of file
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f .setpos: set posi.t ion to a certain record number

call return (error) return (ok)

ACO zoneaddr zoneaddr zoneaddr
AC1 record 00 record 00 record 00

AC2 cur errorccde cur
AC3 irrelevant user user

call: f.setpos

It should be ooticed, that

a) If the user file has oot been opened, the corresponding
word in the userdescription will be equal to zero. If an

input/output function is called with zoneaddr. equal to
zero, this will cause a system-break-down.

b) Incorrect use of the input/output functions may cause
system-break-down, and in certain cases data can be de-
stroyed (on a secondary storage).

c) A call of any of the input/output functions may cause
that another user will be ect ivated. 'Iherefore, all sub-
routines that call these functions must be reentrant.

2.6 Variables that can be used 2.6

As mentioned in section 1, the subroutines should as a main rule
be reentrant. 'nlis is especdal Iy important if a change of user
can occur \then the subroutine is executed. (A change of user may
occur if any kind of input/output is performed or if the "fetch-
am store functions" (section 2.5.2) are used). In order to pro-
vide the possiblility of coding reentrant subroutines, there must
be a data-area for each user that might enter the subroutine.
This data-area is a part of the user-description and therefore it
must always be accessed relatively tD the current value of USER.
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21 consequtive v.ordsmay be used:

USER.U.SOO - USER.U.S20, for instance

Ida 3, user
Lda 0, U. S01 ,3
sta 2, U.S18,3

2.7 Calling Local Procedures 2.7

As mentioned before, the subroutines must be reentrant. This
means, that if a local procedure is used the return-address can
not be saved locally. Q:msider the following example:

start of call routine

A) jsr proc1 first call of procedure

B) jsr proc1 isecond call of procedure

ret1 return to BASIC

proc1:
sta 3, proc2

start of procedure
save return address

jrnp@>. proc2 i return

proc2: 0
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If one user calls the procedure at B) then ~oc2 = B) + 1. NJw if
a change of user occurs in the procedure, am the next user calls
the procedure at A) then proc2 = A) + 1. Whenthe first user re-
turns fran the procedure, he will return to A) + 1 instead of B)

+ 1.

In order to avoid this problem, another way of calling a local
procedure has been implemented in the RCBASICsystem. A
procedure can be called by means of the instruction

EXECtJI'E
<procedure>

where <procedure> is the eddress of the actual procedure (Le

proc1 in the example). The return-address is automatically stored
in the actual user description by the system. Heturning fram the

procedure can be carried out by means of one of the instructions

REm), RErr'1,RErr'2

RETO:return to the first word after <procedure>
RET1: return to the second word after <procedure>
RET2: return to the third word after <procedure>

The example might nowlook like this:

; start of call-routine

execute ;

proc1

jrnp oct1 . if retO,
jrnp oct2 if ret1. if ret2,

execute
proc1
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proc1: start of procedure

mov 0,0 snr ; if ACO = 0 then
retO retO else
indtO,O snr if ACO = -1 then
ret1 ret1 else
ret2 ; ret2

The BASIC-system calls the user-coded subroutine by means of the
EXECUTE-instruction. If return is made by means of RETO, this is
interpreted as if an error has occured (i.e. the BASIC-prOC]'ram
will be interrupted). Otherwise (RE"I'1or RE"I'2)execution of the
BASIC-prOC]'ramcontinues after the CALL-statement.
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3. SURRCXJND:rn3S OF 'IHE SUBROUTINE 3.

The user-cooed subroutines must be included in a MUS-process(see
ref. [1]). This means, that the nodule containing the subroutines
must be started with a programhead and concluded with a process-
descriptor. '!he RC BASIC symbol tape, BAPAR (see ref. [3]) con-
tains two macro-definitions which, when used, will make DOMAC

assemble a program-head and a process descriptor respectively.

Besides the program-head, the macro PRDE1 also defines the fol-
lowing:

•title UCA01
.nrel relocatable binary output fran JJJMAC

.rdx 10 ; radix 10

.txtm 1 packed fran left to right

.txtn 1 ; no null-bytes if even number

of bytes

Furthermore the PRDE1 macro contains two instructions which will
make the process stop when it is loaded.

'!be first word after the macro PRDE1 must be the first word of

the subroutine-table (see section 2.1).

The macro PRDE2 defines a process-descriptor Whichmust be placed

after the subroutines

PRDE2

; program read

; subroutine table
and subroutines

process-descriptor and

; .end-operation.

ex.: PRDE1

'!be nameof the defined process is UCALL.

Appendix B contains an example showing a subroutine-sourcetext
and a listing proceduced by DOMAC.
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4. THEASSEMBLYANDI£>AI)IN3OF '!HESUBrolJTINES 4.

When the progranmer has prepared the nodule containing the source

text of the subroutines( s), this nodul.e can be assembled using
the DOMAC-macro-assembler.Before doing this, the user must be
sure, that the semi-:r;:ermanentsymbols and macroes defined in
BAFAR(see ref. [3]) are 'known' by IXMAC.

'!he carmand
DOMACBIN.BCALLLIST.$LPTACALL
will assemble the rourcetext in ACALL.A listing will be produ-

ced on the lineprinter and the relocatable binary output will be
stored in the file BCALL.

For further information about DOMAC,please see ref. [4].

When the subroutines have been assembled, they can be Loaded (in

a rroving-head-disc system) by means of the camnand L(W) BCALL.
'!he subroutines must always be loaded before the OCBASIC-inter-
preter (COPS). In a processor-expansion system the subroutines

must be loaded in the same cpu as OOPS.

'!he process-name of the module containing user coded subroutines

is UCAIL,Le. the routines can be removed by means of the KILL
UCALL-carmand.If a system contains subroutines coded by Regne-
centralen, then the processnarne of these is OCALL.

If the subroutines should be included in a f.loppy-d i.so-ayat.em,

they must be linked together with the other nodules contained in
such a system. In the link-carmand, the nodule must be placed
before COPS.
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APPENDIXA - REFERENCES

[1] MUSSYSTEMPrograrruning guide Rev. 1.00.
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APPENDIX B - EXAMPLES

The following pages showan example of a module containing the

two subroutines PUSH and POP.

The example illustrates the use of the rnacroes PRDE1, PRDE2 and
BCALL. Also the use of sane of the fetch- and store-functions,
local procedures and the return mechanismis shown.

The module is shownin two 'versions':

1) '!he source text.

2) '!he listing produced by lX)MAC, \\hen the module is as-
sembled.



B. 1 EXAMPLE, SXJR::E TEXT.

;

PRDE1

38
•

•



·,

39

·, PUSH:

; CALLING SEQUENCES:
<STN> CALL "PUSH",<MVtoP>,<EXPR>·,

·,·, POP:
;
·,·,·,·,·,·,·,·,·,·,·,·,·,·,·,

<STN> C~LL "POP",<MVAR>,<NVAR>

<STN> IS A STATE~ENT NUMAER.

<MilAR> IS A NUMERIC ARRAY TO BE USEI')
AS A STACK.

<FXPR) IS A NUMERIC EXPRESSION TO BE
PLACED ON TOP OF THE STACK.

<NVAR) IS A NUMERIC VARIABLE OR
A NUMERIC ARRAY ELEMENT TO
RECEIVE THE VALUE ON TOP
OF THE STACK.

·, THE FIRST ELE~ENT OF <MVAR> MUST RE INITIALIZED
TO O.·,·,·,·, IF

·,·, THEN:
·,·,

001 n L Ol.JROUNO=1
0020 DP1 A(N)
0100 CALL "PlISI-1",A,X+Y

CORRESPO~JOS TO;

·,·,·,·,·, AND
·,·,

0100 LET A(1 )=4<1)+1
0110 IF A(1»N THEN STOP <* ERROR 31 *>
0120 LET A(A(1»=X+Y

o?oo CALL "POP",A,Z

·,
CORRESPONDS TO·,

·,·,·,
0200 IF A(1)=0 THEN STOP <* ERROR 31 *>
0210 LET Z=A(A(1»; A(1)=A(1)-1



PUSH
.TXT
POP
.TXT
o
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; SUBROUTINE TABLE
; STARTING ADDRE5S OF 'PUS~'

"PUSH<O><O><O><O>" ; NA~iE: 8 BYTES
; STARTING ADDRESS OF 'PO~'

"POP<O><O><O><O><O>" ; ~~A~E: 8 BYTFS
; TERMINATE TAHLE WITH ZERO

UPON ENTRY TO PUSH THE COREAREA POINTED OUT BY
U.STK LOOKS AS FOLLOWS:·,•,

·,·,·,·,·,·,·,·,•,
·,

STACK + 0: X
+ 1 : y

X : + 2: ADDRESS OF <I"'VA~>
+ 3 : NUMRER OF ROi~S
+ 4 : NUto'lBER OF COLOUMNS

Y : + 5 : <EXPR> (I=IRST WORD)
+ 6: (SECONI) WORD)

·,
~NO UPON ENTRY TO POP:·,

·,·,·,
;
·,·,·,

STACK + 0: X
+ 1: Y

X: + ?: ADDRESS OF <MVAR>
+ 3: NUMBER OF ROWS
+ 4 : NUMBER OF rOLOlJMNS

Y: + 5: ADDRESS OF <NVAR>
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PUSH: 2 ;PROCEDURE PUSH
AR~AY+REAL ; ( VAR A : ARRAY OF REAL;
REAL · X : PEAL) ;,

SURZL 1 ,1 ;BEGIN
EXECUTE ·,
PSPOP · ADJUST(1,ADDRESS);,
RETO · t F ERROR THEN RETURNO;,

STA 1 PSH01 ·,
LOA 0 +3,2 ·,
LOA 1 +4,2 ·,
LDA 2 CUR ·,

A.PDOlJRLE ; tI(A(1»:=X
1 ·,

PSHU1 : 0 ·,
RET1 ;ENO;

POP: ? ;PROCEDURE POP
ARRAY+REAL ;( VAR A : ARRAY OF REALi
REFERENCE+REAL · VAR )( : REAL) ;,

ADC 1 ,1 iREGIN
EXECUTE · ADJUST(-1,ADR);,
PSPOP ·,
RETG · IF ERROR THEN RETURNO;,

INC 1 ,1 ·,
INC 1 ,1 ·,
SUI3ZL 0,0 ·,
LOA 2 CUR ·,

A.GDOUBLF · VALUE:=A(A(1)+1);,
LOA 3 U.STK,3 ·,
LOAOJ 3 +1,3 · ADDR:=ADDRESS(X);,
STA 3 POP01 ·,

A.PDOlJBLE · X:=VALUE,
1 ·,

POP01 : o ·,
RET1 ;ENO;



42

PSPOP: LOA 2

PSP01:

E R31 :

U.SOO,3
+0,2

STA 1
LOA 1
SURZl 0,0
LOA 2 CUR

A.GDOURLE
BeAll FIX
LOA 0 U.SOO,3
A.OO 0,1
lOA@ 2
LOA 0
SGf 1,0
,.,OVZl 1,0
JMP
lOA 2
AD!) 2,0
STA 0
STA 2
SlIB 0,0
BeAll FLOAT
LOA 2 cu~

A.PDOU8lE
1
o

LDA@
LOA

PEl1

U.STK,3
+1,2

SZC
ER31
+0,2

U.SOO,3
PSP01

2
1

U.STK,3
U.SOO,3

ERROR
31 •

;PPOCEOURE ADJUST(AD{),
; ADDRFSS);

;8EGIN
; SOO:=ADD;
·,·,·, VALUE:=A(1);

v A l U E := FIX (V A L IJE) ;·,·•·,
;
;

VAlIJE:=VALUE+ADD;

·, IF (VALlIE>=A.I)1) OR
(VAlllE<O) THEN

ERPOIH31) ;
! IND~)t ERROR

ADORESS:=A.AOR+VALUE*2;

·,·,·,·,·,·,·,·, VAlUE:=FLOT(VALlIE);
·,·, A(1):=VALLJE
·,·,·,·,
;ERROR: SET ERRORCOOE;

RETl/RNO;·,
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; MACRO: PROCESS-DESCRIPTOR
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EXAMPLE, IX:W\C-LISTING.

0001
01
02
03
04

.,UCA01 DOMUS MACRO ASSEMBLFR REV 01.05

.TITL
06 .NREL
07 00001? .RDX
08 000001 .TXTM
09 000001 .TXTN
10
11 PPUO:
1 2 00000'100001
13 00001 '00n007'
14 00002'000000
15 0(1003'000125
16 00004'052503
17 040514
18 046000
19
20 PP05:
21 00007'006013
22 00010'000777
23

PROE1 · MACRO: PROGRAM HEAO,

lICA01 · USER-CODED SUI3RCUTINES 78.05.01,

10 ; RADIX 10
1 · PACKED FROM LEFT TO RIGHT,
1 · NO ~ULL-IHTES IF EVE'" NUMBER OF RYT,

· PROGRAM START,
180+1R15 · DESCRIPlOR,
PP05 · START,
0 · CHA.TN,
PP10-PPOO · SIZE,
.TXT .UCALt. · NAMF,

·,
STOPPROCESS
JMP PP05

·,·,



!0002 UCA01
01 ·,
02
03 ·,
04 ·,
05 ·,
06 ·,
07 ·,
OR ·,
09 ·,
10 ·,
11 ·,
12 ·,
13 ·,
14 ·,
.5 ·,
16 ·,
17 ·,
18 ·,
19 ·,
20 ·,
21 ·,
22 ·,
23 ·,
24 ·,
25 ·,
26 ·,
27 ·,
28 ·,
29 ·,
30 ·,
~1 ·,
~2 ·,
~3 ·,
.)4 ·,
35 ·,
36 ·,
37 ·,
38 ·,
39 ·,
40 ·,
41 ·,
42 ·,
43 ·,
44 ·,
45 ·,

45

CALLING SEQUENCES:

PUSH:

poP:

wHERE:

<STN> CALL "PUSH",<MVAID,<EXPR>

<STN> CALL "POP",<MVAR>,<NVAR>

<STN> IS A STATEMENT NUMB~R.

<MVAR> IS A NUMERIC ARRAY TO 8E USED
AS A STACK.

<EXPR> IS A NUMERIC EXPRESSION TO 8f
PLACED ON TOP OF THE STACK.

<NVAR) IS A NUMERIC VARIABLE OR
A NUMERIC ARRAY ELEMENT TO
RECEIVE THE VALUE ON TOP
OF THE STACK.

THE FIRST ELEMENT OF <MVAR> MUST BE INITIALIZED
TO O.

IF 0010 LOWBOUNDz1
0020 DIM A(N)

THEN:
0100 CALL "PUSH",A,X+Y

CORRESPONDS TO

AND

0100 LET A(1):A(1)+1
0110 IF A(1»N THEN STOP <* ERROR 31 *>
0120 LET A(A(1»zX+Y

0200 CALL "POP",A,Z

CORRESPONDS TO
0200 IF A(1)=0 THEN STOP <* ERROR 31 *>
0210 LET Z:A(A(1»; A(1)sA(1)-1



!0003
01
02
03
04
05
06
07
08
09
10
1 1
1 ?
1 3
14
1 Ii
11't
17
18
19
21)

21
22
2~
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3A

UCA01

00011 'OOn024'
00012'050125

051510
000000
000000

00016'000043'
00017'050117

050000conooo
000000

00023'000000

46

·,
; SUHROuTINE TAALE

PUSH ; STARTING ADDRESS OF 'PUSH'
• TXT "PUSH<O><O><O><O>"; NAr-'IF: A 8YTE S

pop ; STARTING ADDRESS OF 'POP'
.TXT "POP<O><O><O><(»<(l)"; NAft'lE: 8 BYTES

o ; TER~INATE TARLE WITH ZERO
•,
·,·,·,
;

UPON ENTR~ TO PUSH THE COREAREA POINTED OUT By
U.STK LOOKS AS FOLLOWS:·,·, STACK + 0: X

+ 1 : y
X: + 2 : ADORES~ OF <MVAR)

+ :5 : NUft'lRER OF RO\t.'S
+ 4: NUMBER OF COLOUft'lNS

v: + 5 : <EXPR> (l:IRST wORD)
+ 6: <SECONO WORD}

•,
·,•,
·,•,
·,•,
•,
•, AND UPON ENTRY TO POP:·,•, STACK + 0: X

+ 1: Yx: + 2: ADDRESS OF <MVAR)
+ 3: NUMBER OF ROwS
+ 4: NUMBER OF COLOUMNS

Y: + 5: ADDRESS OF <~VAR)

·,•,
·,
•,
•,
·,
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!0\J{J4UCA01
01 .,
02
03 00024'000002 PUSM: e ;PROCEOURE PUSH
04 nOO25'liOO100 A~RAY+REAL ; ( V4R A • ARRAY OF REAL;.
05 00026'('100000 REAL · X : REALli,
06 UOO27'126520 SUHZL 1 ,1 ;SEGIN
(')7OOU30'lJ02240 EXECUTE ·,
08 0OO31'OnOU66' PSPOP · AOJUST(1,ADD~ESS);,
09 OOO.~?' 002241 rolE T 0 · T F ERROR THE"J R E T U R t-'(l;,
10 00U33'044406 STA 1 P~H01 ·,
1 1 (10034' 021 003 LDA o +3,2 ·,
12 OO(}35'025004 LOA 1 +4,2 ·,
13 UOO36'(J30!140 LDA ? CUR ·,
14 00037'007105 A.PDOU8LE · A(A(1»:=X,
1 r; 00040'000001 1 ·,
16 OO()41 '000000 PSH01 : 0 ·,
17 001142'002242 REl1 iENOi
1 f3
19 01lo43'OOOOO2 POP: 2 ;PROCEDIIRE POP
7.0 00P44'()OO100 ARRAY+RF.AL i ( VAR A : ARRAY OF REAl ;
21 oun45'1UUOOO REFERENCE+REAL · VAR x : REAL);,
22 OOU46'126000 ADC 1 ,1 ;RE G H'
23 00047'002240 ExECUTE · ADJUST(-1,ADR);,
24 U0050'000066' PSPOP ·,
25 00051 '002241 RFTO · IF ERROR THEN RETURfIlO;,
26 00 \)52 '1 2 54 0 0 INC 1 ,1 ;

27 OOOC;3'125400 INC 1 ,1 ·,
28 00054'1l12520 SU8ZL 0,0 ·,
29 0()055'O30040 LOA 2 clIq ·,
30 00056'007102 A.GOOU8LE · VALUE:=A(A(1)+1);,
31 00057'035463 LOA 3 U.SH.,3 ·,
32 00060'(137401 LOA@ 3 +1,3 · AODR:=AODRESS(X);,
33 00061'054403 STA 3 POP01 ·,
~4 00U62'007105 A.pnOllBLE · X:=VALUE,
35 OOIJ63'OOOOO1 1 ;

36 00064'000000 POP01: 0 ·,
37 00065'002242 RET1 iENO;



!0005 UCA01
01
02
03 00(166'0.31000 PSPOP:
04
05
06
07
08
09
10
1 1
12
13
14
1 5
16
17
18
1Q
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37 00123'006244 ER31:
38 00124'000037

.,

00067'045464
00070'025000
00071'102520
00072'030040
00073'007102

00074' U~S5511
00075'007400
00076'021464
00077'107000
00100'033463
00101 '021001
00102'122032
00103'121122
00104'000417
0010~'031000
00106'143000
00107'041464
00110'050407
00111 '102400

00112'035511
00113'007401
00114'030040
00115'007105
00116'000001
00117'000000
00120'033463
00121 '025464
00122'002242

p S PO 1 :
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LOA 2 +(1,2

STA 1 U.SOO,3
LOA 1 +0,2
SUBZL 0,0
LOA 2 CUP

A.GOOUBLE
ReALL FIX
LOA 3 U.S21,3
JSRii' +0,3
LDA 0 U.SOO,3
AI)O 0,1
LOA@ 2 U.STK,3
LOA 0 +1,2
SGE 1,0
MOVZL 1,0 SZC
JMP ER31
LOA 2 +0,2
ADO 2,0
STA 0 U.SOu,3
STA 2 PSP01
SUA 0,0
BeALL FLOAT
LOA 3 u.s21"
JSR@ +1,3
LOA 2 CUR

A.PDOUBLE
1
o

LDA@ 2 1l.STK,3
LOA 1 U.500,3

RET1

ERROR
31 •

;PROCFOURE AOJUSTCADD,
; ~DDRES5);

;AEGH'
; SOO:=ADO;
·,·,·, VAlUE:=A(1);

VAlUE:=FIX(VALUF);·,

·,·, VAl.UE:=VALlIE+ADD;
·,·,·, IF (VALUE>=A.01) OR

(VALUE<O) THEN
ERRO~ 01);
! ll\iDEX ERROR

ADDRESS:=A.AnR+VAlUE*2;

·I·,·,·,·,·,·,·, VAl UE:;;;:FLOTCVAl.Uf-};

·,·, A(1):=VALUE
·,·,·,·,
;F.RROP: SET EPRORCODt:

R E T U I( NI);·,
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!0006 UCA01
01 .

#

02
03 PROF2 · MACRO: PROCESS-DESC~IPTOR·04
0':; Pp10: ; PROCESSOESCPIPTOk:
06 00125'01)0000 0 · NEXT#

07 00126'000000 0 · PREV,
08 00127'000000 0 · C~AIN,
09 00130'000025 PP15-PP10 · SIZE,
10 00131 '052503 •TXT .UCALL • · NAME,
11 040514
1 2 046000
13 00134'000134' .+0 · FIRST EVE".;T,
14 00135'000134' .-1 · LAST EVENT,
15 00136'000000 0 · 81JFFE,
16 00137'000O()0' ppOO · P,""OGRAM,
17 00140'000000 0 · STATE,
18 00141 '000000 0 · TIMER,
19 00142'000001 1 · PRIORITY,
70 '00143'oonOO7' PP05 · ~REAK,
21 00144'00012':;' PP10 · Acn,
22 00145'000000 0 ; AC1
23 00146'000125' PP10 · AC2,
24 00147'000000 G · AC3,
25 00150' 000016" PP05*2 · PSIJ,
26 00151 '000000 0 · SAVE,
27
28 PP15: ·,
29 .END PP10

0000 SOLJRCE LINES pJ ERROR
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0007 UCA01

ALlAS 007106
ALLOC 007074
AlSIZ 000012
BeALL UOOOOO MC 5/11 5/26
CILAS 007137
CISIZ 000003
COMLIS 007134
ER31 000123' 5/20 5/37
FAOO 177775 5/12 5/14 5/27 5/29
FDIV 177772 5/12 5/14 5/27 5/29
FILAS 007130
I=IlER 007106
FISIZ 000022
FIX 177777 5/12 5/14 5/27
FLOAT 177776 5/12 5/14 5/27 5/29
F,.,PY 177773 5/12 5/14 5/27 5/29
FSUfl 177774 5/12 5/14 5/27 5/29
TOIV 177767 5/12 5/14 5/27 5/29
IMP\' 177771 5/12 5/14 5/27 5/29
It-1PYA177770 5/12 5/14 5/27 5/29
IOERR 177766 5/12 5/14 5/27 5/29
MAINC 007137
MCALL 007000
MCLAS 007150
MCStZ 000011
POP 000043' 3/09 4/19
POP01 000064' 4/33 4/3~
PPOO 000000' 1/11 1/15 6/16
PP05 000007' 1/13 1/20 1/22 6/20 6/25
PP10 000125' 1/15 6/05 6/(J9 6/21 6/23 6/29
PP15 00U152' 6/09 6/28
PQOE1 000211 MC 1/03
PQOE2 000276 MC 6/03
PSIo101000041 ' 4/10 4/16
p~P01 000117' 5/24 5/32
PSPOP 000066' 4/08 4/24 5/03
PUSH 000024' 3/04 4/03
TILAS 007134
TIMIN 007130
TISIZ 000004



RETURN LETTER
Assembler Coded Subroutines (CALL-rout.)

Title: in RC BASIC (RC3600/RC7000) RCSI. No.: 43-GL 9698
Prograrnrer's Guide

A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-
prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual's completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

------------- ~~~--~------- ------~~--

Name: _

Company: _

Address: _~ ~_~~_~ ~_~_~~ _

Title: ~ ~ _

---------- ~--- ~~----~-----

Date: _
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