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MCM/70 INSTALLATION PROCEDURES 

MCM/70 

Upon receipt of the MCM/70, carefully inspect for any damages which 
may have been sustained in transit. Notify MCM and file a claim with 
the carrier if there is any such damage. All equipment is carefully 
inspected and tested before shipped out. 

A check to ensure that all options have been installed within the 
MCM/70 should be made. The model number on the back plate of the unit 
describes all options contained within it. The model number consists 
of three digits followed by two optional letters. The first digit should 
always be a 7. The second digit describes the amount of memory installed, 
increments of 2K. The third digit depicts the number of tape drives 
installed in the unit. In addition, if the letters EF also appear in 
the model number, it designates that the unit is equipped with the extended 
I/0 features (ie. 782EF is an SK 2 cassette machine with extended I/0). 

INITIAL TURN ON PROCEDURE 

The MCM/70 is equipped with integral rechargable batteries used in 
the event of power fail. Upon receipt, the unit should be plugged 
into an AC outlet, the red button on the rear panel depressed and 
allowed to stay plugged in, unused, for approximately one hour. 
This will ensure that the batteries are properly charged, in the event 
the unit was delayed in shipping or receiving. Upon completion of this 
procedure the MCM/70 is ready for use. Operating instructions are 
provided in Chapter 2 of the MCM/70 User's Guide. In some instances 
the depression of "START" will not yield an immediate response. This 
is due to the fact that the MCM/70 will not turn on until the internal 
batteries are fully charged. If this occurs, by leaving the MCM/70 
plugged several seconds, allowing the batteries to recharge, normal 
operation should resume. After a lengthy power failure sequence or 
a prolonged time that the MCM/70 has been unplugged, the battery drain 
may be more pronounced. For these cases the MCM/70 should be plugged 
in for a period of five minutes before attempting to restaoc. If the 
MCM/70 is left plugged in, no significant delay should be seen in 
response to a start key, because at any time that the unit is plugged 
in the batteries are constantly being recharged. 

POWER REQUIREMENTS 

The MCM/70 has been designed to operate from a nominal line voltage 
of 115 volts AC. The line frequency may be either 50hz or 60hz. In 
addition, the MCM/70 may be operated off a DC voltage supply rated at 
14.5 volts plus or minus .5 volts at 5 amps. A two pronged male 
plug accessable at the rear of the unit is provided for this input. 
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FUSES 

The MCM/70 has three fuses, two of which are located at the rear 
panel. The top fuse is a 5 amp slow blow. It protects the batteries 
which are mounted internal to the MCM/70. The bottom fuse also 
rated at 5 amp slow blow protects the external DC input. An internal 
AC 1 amp slow blow fuse is located in the power supply assembly. 
Note: ALWAYS DISCONNECT THE POWER CABLE FROM THE MCM/70 BEFORE 
CHECKING ANY OF THE FUSES. In addition, factory permission must 
be obtained in order to remove the cover to inspect or replace the 
AC fuse. Under normal. operating conditions the AC line fuse should 
not open. 

• 



PRINTER/PLOTTER 

The printer is shipped in two separate boxes. One containing the 
actual printer assembly and the other the base with power supply and 
interface card. lhe following is a list of instructions for the 
assembly and installation of the MCP-132 Printer-Plotter; 

o Visually inspect both cartons for any physical damage and 
follow the same procedure as outlined for the MCM/7O. 

o Remove the printer assembly and the base stand assembly 
from their respective cartons. 

o You will note that' the printer is mounted to a large 
plywood board. Remove 4 bottom sc rews from the board which 
will separate the printer from the bottom board. In doing this 
be careful where you set the printer down because it has 4 
mounting studs protruding from the bottom. 

o Position the printer onto the base, such that the front of the 
printer is towards the casters that protrude the most, and the 
four studs go through four mounting holes on the top plate 
of the base. 

o Fasten the printer to the base using the hardware supplied in 
an envelope taped to the front of the printer. 

o Remove two back screws of the printer base and open this door. 

o You will note mounted to the lower portion of the base is a 
power supply, which is used in powering the printer. Remove 
the right most screw from the power supply. 

o Swing the power supply assembly towards the back and down 
of the base assembly (power supply is hinged to the base). 

o Locate the power cable from the printer (blue plastic connector 
with seven grey wires), connect this cable to the left 
end of the power supply. This connector is keyed and therefore 
will only seat properly in one direction. Make certain that it 
is driven all the way in and seated properly. In doing-this 
9ote that there is a switch in the proximity of this connector 
and do not activate it (this is an internal on/off switch for 
the power supply). 

o Locate the ribbon cable from the printer assembly. This connector 
goes to the printed circuit card which is mounted on the door 
of the base assembly. In mating the connector make certain 
that the key on the connector is positioned In the slot of the 
printed ci .rcuit card edge finger connector. 

o Swing the power supply back up to its upright position and 
fasten with the mounting screw. 

o Carefully dress cables through cutout on left most top of the 
back door. In addition to the two cables from the printer 
assembly, another cable (omniport interface) is connected to the 



interface card. Unwind and extend out through the same access hole, 
as the other two cables. Close back door and fasten shut being care­
ful of the position of the cables coming through the back door. - ~- .. ·-.--·--·-- ·----~ ·~· .. ··-· -

o Place paper tray through guide holes under the printer and 
fasten with two #10 - 32 screws as provided. 

o Open top cover of the printer and remove shipping ties from 
printed head assembly and platen (further instructions for 
this operation may be found in the Printer Maintenance Manual). 

o Mount print wheel and ribbon to the printer mechanism making 
certain that the print head is locked back into position. . -

o Making certain ·that the MCM/70 is off, connect the ribbon 
cable from the back door of the printer base to the back of the 
MCM/70 on the omniport connector. This connector is keyed and 
will only seat properly in one direction. 

o If unit supplied is equipped with the optional forms tractor, 
it should be installed at this time. 

o Making certain that the power switch, located un the upper right 
hand corner of the printer base panel is in the ddwn (of f) 
position, the AC plug from the printer assembly may be connected 

~ to any standard three prong 115 volt AC outlet. 

o Paper should be loaded into the printer at this time. 

/ 

o Turn printei on with front panel switch, turn the MCM 70 on (printer 
should reset at this time). 

o The printer and MCM/70 wil I now be ready for any user instructions 
to be performed. For example: to select the printer at the 
output device simply type DOU 1 followed by carriage return. 
A response of "1 66 241 11 should appear on the display which denotes 
that the printer has been selected and status is proper for 
output to begin. 

For a complete and detailed description on the operation of the printer/ 
plotter in conjunction of the MCM/70 refer to the Hytype/Qume irPterface 
document as well as the omniport system access. 



DYADIC FORMAT R+ATB 

Dyadic Format gives the user control of the appearance of 
numeric output. When output is displayed on the system display, 
columns of arrays are not aligned but instead, numbers are dis­
played separated by one space. Integers print without a decimal 
point and large numbers print in E format. If output is diverted 
to a printer (see Communications Subsystem), output is formatted 
using MONADIC FORMAT described below. 

Format accomplishes this control by generating a character 
array from a numeric array in a prescribed (or generated) format. 
The general form of dyadic format is: 

R+A "fB 

where Bis the numeric data (scalar vector or array) to be for­
matted, A is the control scalar, vector or array describing the 
format, and R is the result j ng character data (vector or array). 
The elements of A form triplets: the first is to control the 
field WIDTH, the next to control PRECISION (or signfirst digits), 
and the last to control EXPONENT INTERVAL. 

It is possible to control the appearance of Ron a column 
by column basis, alternatively all columns can be controlled by 
one control triplet. If all columns are to be treated equally, 
A must be: 

1. A scalar (or one element vector) specifying field 
WIDTH only. 
A 2 element vector specifying WIDTH and PRECISION. 
A 3 element vector specifying WIDTH, PRECISION and 
EXPONENT INTERVAL. 

If each column of B ( or element of B if Bis a vector) is to be 
formatted separately, A must be an array where the number of rows 
of A is equal to the number of columns of B (or the number of 
elements in B if B is a vector). Each Row of A forms a .control 
field for each column of B. As above the user can specify WIDTH 
only, WIDTH and PRECISION, or all three control fields for each 
column of B. 

The number of columns in A is: 

1. One if WIDTH only is specified for all columns. 

/ Two if WIDTH and PRECISION are specified. 

3. Three if WIDTH, PRECISION and EXPONENT INTERVAL 
are specified. 



The system automatically inserts d e fault values if the user 
does not specify all elements of A. Below are listed the default 
values, along with the resulting action taken by the format operator. 

PARAMETER 

WIDTH 

PRECISION 

EXPONENT INTERVAL 

DEFAULT 

0 

0 

3 

ACTION 

The minimum width is calculated~ 
Format.* One is added to each 
column (except the first) to ensure 
one space between columns. 

Format uses the value in OPP. 

When the exponent interval is neg­
ative, the system tries F - format 
first.* If this fails it defaults 
to E format where the exponent 
will be a multiple of three. 

NOTE;* This is on a column Basis. 

MONADIC FORMAT R+~B 

Monadic Format is identical to Dyadic Format except that the 
system inserts all three default values above for A. If Bis 
alphabetic, monadic format is equivalent to R+B. Therefore monadic 
format can be used to ensure a value is alphabetic. 

• 



ERRORS 

The table below describes the errors issued by format, 
the causes of these errors and the corrective action required. 

ERROR 

LENGTH ERROR 

RANGE ERROR 

* 

DOMAIN ERROR 
** 

CAUSES 

1. Number of Rows of A 
not equal to number of 
columns of B. 
2. Sum of field widths 
>255. 
3. Number of columns of 
A is not 1, 2 or 3. 

CORRECTIVE ACTION 

Correct shape of A. 

Correct Width field(s) 

Correct shape of A. 

1. Field Width too small. Increase Width or decrease 
□PP. 

2. F formatting requested 
(Exponent interval +O) 
but E format necessary. 

If Exponent interval is 
set to -3 instead of 0, 
then format will use F 
format where possible. 

3. More significant digits Decrease precision or 
are requested then the significant digits. 
system can produce 

1. A is not numeric. Correct A. 
2. Exponent interval is Decrease exponent interval 
greater than significant or increase precision. 
digits (or OPP if signif-
icant digits +O). 

3. Bis not numeric 
(Dyadic format only). 

4. Width W not in the 
range.OSWS255. 

Correct B. 

• 
Correct Width. 

5. Exponent interval E Correct Exponent Interval. 
not in the range -16SES16. 

NOTE: * If significant digits is less than zero, trailing zero 
suppression is performed on a column basis. 

** If the exponent interval E is negative and the absolute 
value of Eis greater than significant digits, the system 
sets E to -1 rather than issuing a DOMAIN ERROR. 



EXAMPLE 1: 

8+3 4p1.006 2 3 4 5 6.3333 7 8 9 10 11.44 12 

B0 'DIRECT OUTPUT THROUGH COMMUNICATIONS SUHSYSTEM.' 

1.006 2.0000 3.00 4 
5.000 6.3333 7.00 8 
9.000 10.0000 11.44 12 

•BO I MONADIC FORMAT. (SAME AS ABOVE)' 

1.006 2.0000 3.00 4 
5.000 6.3333 7.00 8 
9.000 10.0000 11. 44 12 

10 'B O I w ID 7' H OP 10 FOR ALL COLUMNS. I 

1.006 2.0000 3.00 4 
5.000 6.3333 7.00 8 
9.000 10.0000 11.44 12 

(4 lplO 0 8 3)'fBo'WIDTEi Dir'FERENT F'OR EACH COLU1~l N. I 

1.006 2.0000 3.00 4 
5.000 6.3333 7.00 8 
9.000 10.0000 11. 44 12 

10 4fbo'WIDTH OF 10 AND AT LEAST 4 SIGNIFICAN'f DIGITS. 

1.006 
5.000 
9.000 

2.000EO 
6.333EO 
10.00E0 

3.00 
7.00 

11. 44 

4 
8 

12 

10 3 3YB 0 'FORCE E-FORMAT WITH EXPONENT INTERVAL 3.' 

1.0lEO 2.00E0 3.00EO 4.00EO 
5.00EO 6.33EO 7.00EO a.ooeo 
9.00EO 10.0E'O 11.4EO 12.080 

(4 3p10 0 3 9 3 3 8 0 3 0 0 3)fHo'FORCE e'-f'ORMAI' IN 

1.006 2.00EO 3.00 4 
5.000 6.33EO 7.00 8 
9.000 10.0E0 11. 44 12 

I 

• 

COLUMN 2 • ' 



EXAMPLE 2. 

Print a table consisting of Names, ages and salaries for 5 employees: 

NAME•S 6p'SMITH JONES SAXBY WOODS MO ON~ ' 

AGE•5 1p27 35 19 31 50 

SALARY+5 1p15000 17291 8342 11291 30000 

NAME,(? 0 o,AGE),10 2 o,SALAHY 

SMITH 
JONES 
SAXBY 
WOODS 
MOORE 

27 15000.00 
35 17291.00 
19 8342.00 
31 11291.00 
50 30000.00 

- OR -

NAME,(2 3p7 0 0 10 2 0)tAGE,SALARY 

SMITH 
JONES 
SAXBY 
WOODS 
MOORE 

27 15000.00 
35 17291.00 
19 8342.00 
31 11291.00 
50 30000.00 

• 



EXAMPLE 3. 

E · - FORMAT 

1 2.000800 30E-3 400818 
5 600.0~-9 ?EOO 8E-9 
9 103.3809 110E-6 12800 

Since the decimal point has less significance than the 
exponent E, vertical alignment is keyed on 'E' making 
columns much easier to read. Also note the exponents 
are all multiples of 3, (the default value for exponent 
interval is -3) making conversion to familiar units 
(miliamps, microfarads, thousands, etc.) unnecessary. 

0 0 ltB 

1 2.000EOO 3.0E-2 4.0~20 
5 6.000E-7 7.0EOO 8.0E-9 
9 1.033811 1.lE-4 1.2E01 

When exponent interval is set to 1, decimal points and 
'E' are vertically aligned. 



FORMAT: 

Syntax: 

Domain: 

Conformability: 

Result: 

Operation: 

FORMAL DEFINITION 

R+lfB 
R+Alf"!J 

(Monadic) 
(Dyadic) 

No Restriction 
B · must be numeric 
A must be integer 

1 !';;ppB 
(ppA)E1 2 
C1tpA)~3 

(Monadic) 
(Dyadic) 

If 2=ppA, then: (1tpA)=-1tpB 
If (1=ppA), then 
A is treated as if it were: 
A+( ( -1tpB) ,pA )pA 
If (-1tpA)<3, then A is extended as follows: 
M+3--1tpA 
A+A,((-U•pA),M)p(-M)tO O -3 

R is the character representation of B, 
formatted according to the specification A. 
If Bis character, then for Monadic format: 
R+B 
If Bis numeric, then: 
(pR)=(-1ipB),W 
where Wis the width required to format B. 

The left argument to the format function is 
used as a format specification for the 
result. For the purposes of the formatting 
operation, the right argument is ~reated as 
if it were: 
B1+{(x/-1ipB),-1tpB)pB 
All formatting is done on the basis of the 
columns of Bl. 

Each row of A is a format specification 
for a Column of Bl. All members within a 
Column of Bl are formatted uniformly to 
form a matrix. The result is formed by 
catenating these matrices together (along the 
last dimension), and giving it the appropriate 
shape. 



Operation: 
. (cont.) 

') 

Width: 

Precision: 

Exponent. 
Interval· 

.. I 

Each column format specification (i.e., 
row of A) has three elements, defined as 
follows: 
A [ I ; ] +-+ W , P , E 

Range o:s;w:s;2ss 
Wis the width requested for Column I. 
The formatted B1[;Il will be right justified 
in a blank field of width W. 
If any member of B11 ;I] cannot be formatted 
in the width W, a RANGE ERROR is issued. 

If W=O, the column width will be exactly 
1 + that required by P, E, and B1[;I] 
(except for the first column, for which the 
exact width is used). 

Range 127:s;p:s;127 
Pis the precision requested for Column I. 
If F - format is requested (see E below), 
Pis the number of decimal places requested. 
Otherwise, it is the maximum number of digits 
requested. 
If P<0, trailing zero suppression in the 
fraction part is performed, if it can be 
done uniformly throughout the column. 
If P=0, and F - format is not requested, 
the column is formatted as if P were 
-□PP. 

Range - 16:s;E:s;16 
Eis the exponent interval requested for 
column I. For columns printed in E -format, 
the exponent following the 'E' symbol is 
calculated as follows: 
XI+L10eBL;I] 
EXPI+XI-( IEI) IXI 

• 

Thus the exponent is always a multiple of E. 
If E=O, the exponent is always zero, so 
F -format is implied. 
If E<O, F - format is attempted, and if it 
fails (for reasons discussed below), E - format 
is used. In either case, Pis the maximum 
number of digits requested. 
If E~o, then P must be ~E. 
If E<O, and P<E, Eis assumed to have the 
value -1. 



FORMATTING RULES: 

A number formatted in F - format has the following form: 
- <Integer Part> . <Fraction Part> 

where fields in braces are present only if required. 
If the number is negative, the neg sign is present. 
<Integer Part> and <Fraction Part > each consist of a 
string of one or more decimal digits. 
<Integer Part> never contains leading zeros, unless it 
consists of exactly one zero. 
If <fraction Part> is absent throughout a column, the 
decimal point is deleted. 

In normal F - format (E=O, or E<O and P~O), 
the decimal points of all members of a column are vertically 
aligned. 

A number formatted in E - format has the following form: 

<Integer Part> . <Fraction Part> E <Exponent> 
where fields to the left of the 'E' are· described above. 

A neg sign follows the 'E' if the exponent is negative. 

The 'E' symbols of all members of a column are vertically 
aligned. 
<Exponent> is a string of one or more decimal digits right 
justified in a field of zeroes. The least significant 
digit of the exponent of all members of a column are 
vertically aligned. 

The sum of the number of digits in <Integer Part> and 
<Fraction Part> is the same for all members of a column 
(note that this means that in general the decimal points 
are not aligned). • 

If <Fraction Part> is absent throughout a column, the 
decimal_point is deleted. 

In compact F - Format (E<O and P>O), the above rules are 
used, and if the exponent is zero throughout the column, 
the entire E - field is deleted. 



FORMATTING RULES: 
(cont.) 

If E<O and P<O, a normal F - format is attempted, using 
Pas a digit count, and trailing zero suppression is 
performed. If any member, for alignment reasons, requires 
more than IP digits, the entire column is formatted in 
ij - format. Similarlo/, E - format is used if any member 
is less than 10*-3rlEI. 

Rounding is done as follows: 

F - format: 

E - format: 

MONADIC FORMAT: 

NT+·10*IPI 
BI+(LD.5+B[;I]xNI) t NI 

XI+L10eB[;I] 
EXPI+XI-( IEI) IXI 
NI+10* ( I PI)-EXPI 
BI+(L0.5+B[;IlxNI) t NI 

Bis numeric, the following format specification is used: 

A+O O - 3 

• 



CANONICAL REPRESENTATION ( □CR) 

Canonical Representation converts a function into a 
character array. This is used when a listing of the functions 
is required ( □+□CR 'NAME') or if a large function is to be 
broken into smaller functions. 

In R+UCR A, A is a character vector (or Scalar) con-
_taining the name of,the function to be converted. If A 
is not character, a DOMAIN ERROR is issued, if A is not 
a Vector (or Scalar) a RANK ERROR is issued. The result R 
is a character array containing one row for each line of 
the function including the header line , and sufficient 
columns to contain the largest function line. The bracketed 
line numbers do not appear in the result. If the item 
named in A is not a function, Risa zero character array. 

EXAMPLE: 

V 
[lj 
[2J 
[3] 
[4] 

I/ 

Z+:iJA(jJCSQ A" ; 1•1 
+(O;t2r,()/3 
+U 0 U+'NOP UUU Jh U~ h' 
M+(X,X)p1Axt 
Z+(fXt2)~(-1+1X)&( - l+1X)~~ 

L.]+1,J+LJCJi I i•1AGICS:), 1 

1/Z+MA:.rICSQ ,<;M 
+(O;t2TX)/3 
+0oLJ+'NOP UUD OkUbH' 
M+(X,X)p1..<xX 
Z + ( r X t 2 ) <P ( - 1 + l X ) t:, ( - 1 + l .,( ) 'PN 

LJ+p f.j' 
5 27 

LJ+1•i ACi I l' S (J 3 
8 1 6 
3 5 7 
4 9 2 

• 



FUNCTION ESTABLISHMENT ( □FX) 

This system function attempts to transform a character 
matrix into an executable function. Therefore, □FX can be 
considered to be the converse of □CR. The format is: 

R+□FX X 

where 'X' is the name of the character array to be converted, 
and 'R' is the name of the function established. A RANGE 
ERROR is issued if a function cannot be established from 
the data X, or the name of the function to be established 
exists and is not a non suspended function. 

EXAMPLE: 

u+-A30id' 
Vic+-N aUHT A;ALt' 

ASOhf UW flhJf N VOLU ~N3 
ALi!+- 1 AbCDt:f~!llJ.i<.L [,1.VUP(l /rSi'U ✓ ,o.iuulLJ4!:>6'18':1' 
R+-A 
h+-H((!ALP1h[;N]);J 
-+-( O~tJ+-N-1) / 3 

u+-pASOh''l' 
6 44 

u+-LJ.l"X ASURT 
SOh 

u+-pLJ+-AA 
S/.llTfi 
AbLE 
JONt:S' 
t>£AirCt: 
4 8 

LJ+-6 SO 1d' AA 
AbU, 
J01~ES 
P6'AHC£ 
Sr-J11H' 

• 



NAME CLASSIFICATION ( □NC) 

The monadic function □NC accepts a chara c ter matrix 
of names, and returns a numerical indication of the class 
of the name represented by each row. In □NC X, the argument 
X may also be a single name presented as a vector or scalar. 
A DOMAIN ERROR is issued if Xis not character. The table 
below shows the meaning of the numerical result. 

RESULT NAME USAGE 

0 No Value 

1 Label 

2 Variable 

3 Function 

4 System or invalid Names 

5 Other ( t\l2~ Cf- ~'-f.:,~i'l__ ~~LL fu£_ &~ 

• 



EXECUTE SYSTEM FUNCTION (R+X □zz S) 

Special functions can be implemented in the MCM/70 to 
perform tasks which are impractical or impossible to implement 
as standard APL functions. These special functions (S) can 
be read from tape(OXR), written on to tape ( □XW), expunged 
( □EX) but any attempt to access these through APL other than 
via the system function OZZ results in a DOMAIN ERROR. 

□NC 'S' returns a S .. A SYNTAX ERROR is issued if Sis not 
executable data. 

In the above statement Sis the Executable System 
Programme Data, X (if required) js an argument, and R 
(if produced) is the Result from executing S. The executable 
data Sis somewhat analogous to a locked function, except 
that these can only be created by MCM. This facility allows 
MCM to creat custom software (special functions and input­
output drivers) for the MCM/70. 

• 



DIFFERENCES BETWEEN MCM/APL AND APL/360 ---------------------------------------
PRIMITitE OPERATOR DIFFERENCES 

1. QUAD QUOTE INPUT(~) IS IMPLEMENTED AS A MONADIC OR DYADIC FUNCTION. THE 
RIGHT ARGUMENT IS A PROf:lPT DISPLAYE'D WHE'N THE KEYBOARD IS UNLOCKED. THE 
LEFT ARGUMENT IS USED TO POSITION THE CURSOR. IP IT IS ABSENT, THE 
CURSOR IS POSITIONED AFTER TH & PROMPT. ~'' IS EQUIVALENT TO APL\360 ~. 

2. 

3. 

4. 

8. 

9. 

EXAMPLE: 3~'1+ =5' THE KEYBOARD UNLOCKS WITH THE CURSOR IN POSITION 3, 
THE BLANK. THE RESULT IS THE ENTIRE CHARACfER STRING. 

DYADIC FORMAT IS EXTENDED. IN AYB, THE ELEMENTS OF A FORM TRIPLETS 
REPRESENTING WIDTH, DIGITS AND EXPONENT INTNRVAL (E) FOR EACH COLUMN OF 8 . 
IF E=O, F ~ FORMAT IS IMPLIED. IF E>O, THE EXPONENTS FOR THIS COLUMN WILL 
BE MULTIPLES OF E. IF E<O, F - FORMATTING IS ATT&MPTED. IF THIS FAILS, E 
FORMATTING IS APPLIED AS ABOVE. 

EXECUTE (R+tC) IS IMPLEMENTED. BRANCH(~) IS NOT ALLOWED WITHIN C. 

THE NULL OPERATOR (R+A 0 B) IS EQUIVALENT TO R+A. THEREFORE NULL CAN BE 
USED TO GROUP INDEPENDENT CALCULATIONS ON A SINGLE LINE. 

SCAN EXECUTES FROM RIGHT TO LEFT. FOR EXAMPLE, +\1 2 3 PRODUCES 6 5 3. 
~+\tN (GENERAL CASE t[I]+\[IJ,[I]N) IS EQUIVALENT TO APL.SV +\N. 

MATRIX DIVISION I INVERSE(@) IS NOT IMPLEMENTED AS A PRIMITIVE OPERATOR. 

TAKE( ♦ ) WITH A RESULT LARGER THAN THE ORlGINAL ARGUMENT IS NOT IMPLEMENTED 

IN FACTORIAL (!B) AND COMBINATIONS (A~B), A AND B MUST BE INTEGERS. 

THE MAXIMUM RANGE OF QUERY (?A) IS 32767. 
• 

10. OtO AND O•O PRODUCE DOMAIN ERRORS. 

/ 11. NEGATIVE VALUES CANNOT BE RAISED TO NON INTEGER POWERS. 

12. LAMINATE (A 1 (1.1]B) IS NOT IMPLEMETED. 

13. ONE ELEMENT LITERAL CONSTANTS AND~ RETURN ONE ELEMENT VECTORS. 

()~\.,~ ~ ~~\.~~ olL \\\:}~n\\.t. \\~tt\){ (J\k) ~"iHJl\Q \1D ~ t\~,t\)( 



SYSTEM DIFFERENCES 

1. 

2. 

3. 

4. 

Is . 

7. 

la. 

SYSTEM COMMANDS ARE REPLACED BY SYSTEM VARIABLES AND FUNCTIONS SIMILAR 
TO THOSE IN APL.SV. NOTE: THE DEFAULT VALUE FOR UPP IS 5. 

A FILE SUBSYSTEM. EXfERNAL ALLOCATION SYSTBM (EASY) ALLOWS THE USER TO 
READ AND WRITE DATA AND FUNCTIONS ON THE FILE S . 

A VIRTUAL SYSTEM (AVS) EXTENDS THE AVAILABLE MEMORY BY AUTOMATICALLY 
ROLLING DATA AND FUNCTIONS IN AND OUT OF MEMORY. IT ALSO ENABLES 
AUTOMATIC POWER FAIL AND RESTART. 

A COMMUNICATIONS SUBSYSTEM IS IMPLEMENTED TO HANDLE ALL EXPLICIT INPUT 
AND OUTPUT (0 AND~) FOR THE APL SYSTEM. SIMPLE COMMANDS ARE USED TO 
DIVERT THE INPUT AND/OR OUTPUT TO ANY DEVICE EQUIPED WITH AN RS~232C 
INTERFACE. OUTPUT CAN ALSO BE DIVERTED TO THE MCP132 PRINTER OR 
OTHER MCM DIRECTLY SUPPORTED DEVICES. 

EACH DIMENSION IS LIMITED TO 255 ELEMETS. RANK IS LIMITED TO 32. 
BECAUSE OF THIS. THE DOMAIN OFINDEXING PRIMITIVES (1.+ ETC) IS FROM 
OTO 255. 

THE SYSTEM WILL GENERATE VARIABLES AND FUNCTIONS WHICH CONTAIN MORE 
THEN 3968 BYTES. HOWEVER AVS AND 8A$Y CANNOT WRITE ITEMS CONTAINING 
MORE THAN i2 68 BYTES. 

FUNCTION EDITING IS ENHANCED BY THE USE OF INSERT (CONTROL SPACE) AND 
DELETE (CONTROL BACKSPACE). FUNCTION DEFINITION CAN BE OPEN/!:[) IN QUAD 
INPUT. FUNCTION LINES CAN BE DELETED BY INTERUPT (CONTROL SHIFT ARROW) 
NOTE: CONTROL (AND SHIFT) KEYS MUST BE PRESSED SIMULTANEOUSLY ~ITH THE 

SPACE. BACKSPACE OR ARROW (+) KEY. 

NAMES CAN BE OF ANY LENGTH BUT THE SYSTEM RECOGNIZES.ONLY THE FIRST 
THREE CHARACTEHS. 



SYSTEM WATCH-OUTS -----------------

2. 

3. 

5. 

✓s. 

/.{. 

l a. 

IF AN ARRAY A IS CREATED SUCH THAT (x/pA)>8191. A DAMAGED WORKSPACE MAY 
· RESULT. 

IF A FUNCTION IS INTERRUPTED AT THE END OF A LINE, THE LINE NUMBER 
DISPLAYED IS THE NUMBER OF THE FOLLOWING LINE. 

VALUES REPLACED INTO SYSTEM VARIABL&S (IE. □PP, OPT) ARE NOT CHECKED 
CORRECTLY WITH RESPECT TO SHAPE AND DOMAIN. o~ "'1.f( 

WHEN A REQUEST FOR QUAD PRIME INPUT (~) IS INTBRRUPTED, IF THE '+' KEY 
IS RELEASED BEFORE THE CONTROL KEY. THE SYSTEM WILL WAIT FOR ANOTHER 
KEY TO BE PRESSED BEFORE CONTINUING. RETURN MUST BE PRESSED TWICE 
IN RESPONSE TO THIS INTERRUPT. 

FUNCTION LINE LABELS MAY NOT HAVE SPACES BETWEEN THE NAME AND THE COLON. 
DUPLICATE LINE LABELS DO NOT PRODUCE A DEFINITION ERROR. 

IF THE RESULT OF A FLOATING POINT CALCULATION IS MUCH GRBATER THEN , 
7E75. A RANGE ERROR IS NOT ISSUED AND THE RESULT IS ZE: RO. 7'L7S~7i?S.::.:- -1. 

IN INDEl ~~~REPLACE (A[B]+C), AVAILABLE WORKSPACE IS REDUCED IF: 1. A AND 
B ARE V~'t:'!ORS AND C IS -\ SC.ALAR. 2. AN INTERRUPT OR ERROR OCCUR 
DURING EXECUTION. ~ 

WHEN AVS IS ACTIVE AND A FUNCTION FIS CURRENTLY NOT IN THE WORKSPACE, 
F+X DOES NOT PRODUCE A SYNTAX ERROR. THE FUNCTION FIS REPLACED &Y X. 

IF AVS IS ACTIVE AND AN ITEM WHOSE NAME IS IN THE ACTIVE GROUP IS READ 
EXPLICITILY FROM ANOTHER GROUP, THE AVAILABLE WORKSPACE IS REDUCED. 

THE STATEMENT N □XR'N' PRODUCES UNPREDICTABLE RESULTS. THE WORKSPACE 
COULD BE DAMAGED. 

IP A WORKSPACE FULL ERROR OCCURS DURING STARTUP OF FUNCTION EXECUTION , 
A ZERO MAY BE INSERTED IN THE □LC LIST. 

• 
..,,, 12. IN THE SEQUENCE AFB ,IN EVALUATING A. IF AVS ROLLS FOUT ORF IS 

- MOVED BY GARBAGE COLLECT, THE RESULT IS UNPREUICTABLE AND WORKSPACE 
DAMAGE MAY OCCUR. 

13. WHEN A WORKSPACE FULL ERROR OCCURS, TRY RE:SUMING EXEC UT ION ( +OLC) 
BEFORE OTHER CORRECTIVE ACTION. 

14. IF A COMMENT IS EXECUTED (~'AXXXXX'), THE KEYBOARD IS UNLOCKED FOR INPUj 

15. WHEN EDITING A SUSPENDED FUNCTION, TH8 HEADE'R LINE CAN BE DISPLAYED BUT 
CANNOT BE ALTERED IN ANY WAY. TO ESCAPE FROM TH£ LINE O DISPLAY. ENTER 
TO DISPLAY ANY OTHER LINE. [ 1'1 

\'<i \')c) t--)t>"r" U>d\\., ).t. ~._; ot~tc.."r w 1.'f\\ ~t ~kt k.)f\H'L 1\-\ t\ r01Jcrzo.o .,, · 
, 7 \)ot..> 1·r ~ To~~\ t\)l\-11. nJ '°° ~J.) ~PiU- ->;:, ~ \J_ l Vs:l\n\ ~~) 
\Y \LCC 1llC°l1 (:{<.\..<.. ~ ~Ar.<.\\ . (. _, , /.~\".l<.\ 



MCM/70 USER'S GUIDE 

ERRATA 

Pg. 8 . 9 (Defined Functions: Line Modi ficdl i1J1i) 
Insert at the botlo,11 ot ti, ~: pdu..:: 

Pg. 8 . 11 

Pg. 8 .10 

"Review the section on Characlt! r l11:...:rIiu11 dnd lh:lt!tion, 
pg. 2.9. The sanie proi:.edul'e wu,1-.:. in fu11Llio11 li11e 
mod i f i ca t i on • 11 

(Defined F unc t ions : L i ne De I t!l i u11) 
- Change Ii nes I - 7 to (t!ad as fo t I U\'i~: 

"hold the CTRL key and SUI Fr 1-.ey d1)WII dlld pr c~~ lite II ► 11 

key. (N.8. This must be done a~ tl,c ~ !.L~l dCl ion i11 rt!sponse 
to the I ine display. At any othe r l i111t:!, tllc CIRI. 1-.cy wi II be 
ignored, causing a" -••• to be enlt:!1 t:!d in the I ine.) The 
system will then resµund by disµlayinu the ncxt line: 

[3](t/X),t/X ~X 

The function may then Lie clu~eJ by Iypi11~1 d d..:I tollowed by a 
RETURN as described p,eviuusly . Altc.:r I1ti~ i~ dune and the 
function Is displayed, you wi 11 ~c..: i L luul-.~ I il-.e this: 11 

(Defined Function~: Line M0Ji f i c <11 io11) 
- Insert the fol lowing at tilt! e11d ul Lht.: ~t:! Ct iun: 

"Note that any modification which ,e~ults in a redirection (line no,) 
or a request to close defi11itiu11 (del ) at the bt:!ginning of the 
line, will result in the indi cated ac tion tal-.in9 place without 

any modification to the currt:11t I ine. for example, If we had 
Inserted a I ine number in front of the I int! a~ fol lows: 

(3](31(+/X)li/X~X • 

The system will simply reJisµlay the line un1110Jified: 

[3](t/X)tN 
II 



MCM/70 USER'S GUIDE 

Appendix B Supplement 

TAPE ERROR RECOVERY PROCEDURE 

In the event of 'a"Tape Error" message in the MCM/70, several 
alternative actions may be taken in order to fully recover or minimize 
the amount of data which may be lost. Whenever a tape error message is 

displayed, the user must first depress the return key in order to determine 
whether the error occured during a Read or a Write operation. The recovery 
procedure in the event of a Write error is simply to try the same operation 
over again. The second try should lead to a successful write operation 
because the tape operating system maintains a list of blocks which it has 
had difficulty in writing into. In subsequent trys, it does not write 
into any blocks that have previously resulted in tape errors. 

Read errors are much more difficult to recover from, since the data 
is obviously not available to do anything else with. Whenever a tape error 
occurs during a read operation the following steps should be taken : 

1. Retry reading explicitly the objects of interest several times. 

2. If step one is not successful and no current backup tape is avail­
able read as much as possible from the tape with the read error into 
memory and explicitly write out onto the other tape drive. 

3. Close out the tape that was just written into (ie. 0XF[2J 10). 

4. Try closing out the t ape which gave you the read error by using 
OXF tO, □WC, OR [PFF. 

5. If, and only if, the above also yields a tape error message, remove 
the two tapes, then depress the red button on the back•of the MCM/70. 

At this point the tape with the read error may be reinitialized and / 
reused but make a note of the error and use cautiously. The other tape 
which was written on may be used but do not forget that back up tapes 
should always be made. 
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OMNIPORT SYSTEM ACCESS 

The Omniporl is an 8-bi t para I lei intt=rface between the main system 
and al I peripheral devices. In order to understand the nature of the interface 
itsel f , the reader should refer to the document on the Standard Omniport Interface . 

I - Di r ect Device handling 
Basically, six operations are available: 

I) Address device 
2) Read device code 
3) Send command to device 
4) Read device ~talus 
5) Send data to device 
6) Read device data 

The function of these operation~ is ac hit=ved with four APL system 
fun Cl ions - [l>U. Ill N. I .IU('. run . 
l kJ/J , lllN - The~<.! fundions are identical in operation . ... cept that rk'JU 
( :.hor t for ()'.JU1') sets the sys tern SINK, wh i I e I ILN se I i Ile sys tern SOURCE. 
111e purpose of the SINK and SOURCE are de scribed fu 1 t11t=r on in this document . 

Syntax: p _ ~I l!N l 8 
I ~ LI IOU} 

Conformabi I ity: 1 ~- r (lp!J 

2 :;,: p!I 

Domain: 0 :; fJ :5 2'.i!.i 

Result: 1 ~--. .,pR 
~ = p/{ 

Operation: The current SOURCE/<;INK i s set to the device whose 
i1,. 1·ace address 1 . /-ilJ I. If Bis empty, the SOURCE/ 
SINh Jevict! is left unchan9ed. Thi: device is selected, 
and the answer-back code from it is returned in R[2]*. RL1] 
contains the device address. HI 3 1 contains the current 
device status. If b'l2l is presl.!nL, it is output as a 
command to the device. 

··· In commurlicatlng with the omniport, the 8 bits of the ornniport are represented in 
the syst_em by their ba~~ 2 value. Bit 7 on the 0111niporl is the most significant bit. 



I ~1i, I , ; Ii ' I Tl,..::,<.: lu11cl ion:, c1 r e u:,eJ tu oulpul ,rnd input tlJtd vid the omnipur·L. 

Conforn1cJI.Ji Ii ty : 

D0 111 ZJ i ll : lJ . /i 

Re:,u It : h' , , I ,; 

Opc..:rdliu11 !i i:, u11lp111 .i :, ,L1tJ l<1 the current SINK device. 

~yllldx : ii' , It', 

Ri;:,ulL: 11 ' ,. ,, ,.fl• 

01, c: r cJ l j UII: h' i:, J.1L.1 l 1u,11 the Lllll<.:lll SOUKCE 

Gc..: ,iLc..: AdJrc:,:,c:, -
Peripherul cli.:vic..::, C<111 LJc c1:,:,iq11cd .111 y dddrL'::>::> i11 Lh..: 1·c3n~e I - 199. 

11 .. , c1ddre!:>::> 0 i:, resc:::rv..:J l,,r tile MASTER SOlll< L l (11.1111 <.: l y , tl1..: :,y :. Let11 k l.! ybodrd) 
Jt ,d tht: MASTER SINK {tilt :,y:,t c: 111 J1:,play). 

Addres:,e:, in 11,c rJn ~Jt.: 200 - 2?5 d ti: IL· . ..: rved fur other system 
dc..: •1icc::, . Currently, tl1<c: only one:, u:,ed ar<.: 200 - 207, 111 l1i .: h are the syste111 
tu, ~ drives. ·The:,c drive:, d r t.: u:,c.;d b}' LASY. ll1t.: lt.:1 l lic1nJ :,ystem drive, 
1·1liich is drive I (in origi11 I) is dddrl.!s:, 20 0. Thi:, drive j:, u:,ed by AVS. 
Tl". uther system drive lids atltlrt.:::>::> 201. b.1 .., ,1,.11 t..iµe Jrivcs 111ay be auacheJ 
1,, the Omniport and cJS::>i~nt.:J dddrc:s:,e:, 202 - 20/. 

Any atte11,pl to output c1 co111111.:111d tu .i :, y :, lt.:111 d ev iLt.: which is in use 
L, AVS or EASY will rc::,11lt in d11 1/0 ERROH. 

Device Answer-Back Cu,le:, -
The an:,wer - ba c l-. cudc: o f d device 1:, 11' ..J d c: ,,µ - . J:, lul lu~-1s - let ABC be tl1e 

code received, and I e t : 

{ ' 1. • • ~ I ~ l ,. i _, I : I !3, 1 

Then the L le111cnts ol C drc intc.:r p r L' lcd .i:, lul lu1v:, : 

Element ABC Li i l H<.: Jfl ill~ 
c 'l I 1 l I - Input Devi Ct:' 
i · I .' I 6 I :.. Output Devi ce 
' ·1 J l 5 I - I nL.::ract i ve ( i . t!. d LL'n11 : 11.1I 
,._' I I I l 3 - l) •Oev i Cc Type 



... 

Pagt! 3 
The fol lowing device types t...ive so far been assigned: 

Type 
0 
1 
2 
3 
4 
5 

ter111inal 
MCM Cas elte drive 
MCM/H ype prinler 
MCM/. rue Data Card reader 
MC Dot Matrix prinler 

A/APL Lerniindl 

Cc,111111.Jnu and Statu:. Codes -

ThE:'::>e codes are peculiar to Lht= dt=vke b~·in9 accessed. Refer Lo 
the documentation for the device in question· 

If no device is present, Lhe answer - bdc~ code, status, and data 
wil I all be zero. 

I I - Line I /0 
Most program 1/0 in APL is I ine 1/0; 

of APL characters. This type of 1/0 occuI ·, in 
that is, 1/0 is done with lines 

I wo furms - imp I i c i t and exp I i cit. 

Whenever the system ha~ nothing to Jo, it w,ti ts, for input from the 
u':>cr. This is an implicit input request. l111µlicit inµut is also requested 
t.Jy the system when it is in open function del inition mode. Further, if 
the ':>ystem has the result of a calculati()n .ind has not been told what to 
c..10 with it, it outputs it. This is an implici, L output operation. Implicit 
output also occur s when an error message i!:i is sued. 

The functions n ,1 ; . I l'l are exp I ici t requests for inµut. The function IJ, 
is an explicit output co111111anu. 

All implicit 1/0 is done through the system MASTER SOURCE and MASTER 
SINK, namely, the keyboard and display unit. Exp I icit 1/0 , however, is done 
throuyh the current SOURCE and SINK devices. These are initially set to be the 
MASTER SOURCE and SINK, but may be diverted tu other devices using OlN ano L}:JU 
as described under those functions. 

If the SOURCE or SINK has bel"n diverted, the '::>ystem wi II attempt 
to perform the requested 1/0 using the requested dt!vic1.: . The following 
device types are currently supported. 

Type 2: 
Type 3: 

MCM/Hytype printer (output only) 
MCM/True Data Card reader (input only) 

Error Messages -
If the system cannot perform the requested 1/0, it wil I issue an 1/0 

ERROR, fol lawed by a code. The meaning of the codes is as fol lows: 

01 - No dev~ce found with th~ specified address 
02 - Output requested to non-output device 
03 - De.vice not ~upported for I ine 1/0. 

I 
04 - Input requested from non-input device. 
05 - 1/0 reque~ted for device in use by AVS/EASY 

In addition, each device handle, , ... 1y i:. .u~ its own error. Refer to 
documentation for the handler in question. 
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CONVERSION TABLE / tt.U DECIMAL/ HEX/ APL10 !311.)~'1 

00 02 04 06 08 OA oc OE 10 12 14 16 18 1A 1C 1E 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

20 22 24 26 28 2A 2C 2E 30 32 34 36 38 3A 3C 3E 
32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 

40 42 44 45 48 4A . 4C 4E 50 52 54 56 58 SA 5C SE 
64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 .. 

) J I • < < = > v. " ;z: + . 
~i - • 

Sli' -i-1\ ~B 2.C. -z.f $'lo 3o 11 l..F" 37 1.\6 1~ "2..f '{ i.. 

60 62 64 66 68 6A 6C 6E 70 72 74 76 78 7A 7C 7E 
96 98 100 102 104 106 108 110 112 114 116 118 120 122 124 126 

0 1 2 3 4- 5. 0 7 g 9 ( [ ; X : \ 
oC 0\ oz. o3 c~ o'{ Of.:, o7 O'g 07 S'7 '5S' SI 11:, s<- l..{3 
80 82 84 36 88 8A BC 8E 90 92 94 96 98 9A 9C 9E 

128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 
0. .L n L € v b. - l 0 ' ;j I T 0 

'2..'\ 5"t '-n \,c 'll\ '-11 0~ SD 1.t" '1~ Si 58 ~(.,. JC. "6' 3-i.. 
AO A2 A4 A6 AB AA AC AS BO B2 84 B6 as BA BC BE 

160 162 . 164 166 168 170 172 174 176 178 180 182 184 186 188 190 

* ? p r ~ + u w ::, t C +- i- + ~ 

-~g I{() 4C... ~B '?>I=" I.\~ ~I S"~ t.,Z. 'i( (o3 ~ s-z. l-b ·;s" 
co C2 C4 C6 C8 CA cc CE DO D2 D4 D6 D8 DA DC DE 

192 194 196 198 200 202 204 206 208 210 212 214 216 218 220 222 
◊ A B C D E F ,,, 

H I J K L M N 0 u-

~ GC.. co Di.- ~ 10 11 n ... \) \i_ \S- \1., l1 ,~ ,, ·-E0 E2 E4 E6 E8 EA EC EE F0 F2 F4 F6 FB FA FC FE 
224 226 228 230 232 234 236 238 240 242 244 246 248 250 252 254 

p Q R s T u V w X y z { -i } $ -, l"?,\J)l'li 

\ It ,~ \C... \\') \ 'L \~ 2.0 2-\ 22. i...'3 -z..<( 
~ 2-1 
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Purpose: 

Signal Description: 

RESET: 

SEL: 

SCOS: 

SGS I: 

SOOS: 

SGDI: 

Operation: 

STANDARD OMNIPORT INTERFACE 

The omniport interface is the basic building block for all 
omni port peripheral interface boards. It decodes 
omni port signals and makes them available to the 
device interface and encodes signals for the omniport 
generated by the device interface. 

To Device Interface: 

RESET 
SEL 
seas 
SGSI 
3;.10S 
SGDI 
DO- l 

CLK 

SYNC2 
+SV 
-12v 

From Device Interface: 

DATA0-7 
STATUS0 - 7 
csrns -

'->TART 

True during system· reset time. This signal should be used 
to do any initialization appropriate for the device. This 
signal is also true during power-up. 

True when the interface has been addressed. This signal is 
reset when another interface is addressed. 

Device command strobe (SEL ~-cos). The command is present 
on data lines D0-7. 

~Vt. ~\\}C. \~ 
Device status strobe (SEL·' GSI). The status should be 
present on data lines STATUS 0-7. 

Data output strobe (SEL"'-DOS). The data to be output to 
the device is present on data lines D0-7. 

Data input Strobe (SELAGDI). The data from the device 
should be present on data lines DATA0-7. 

When the system is started, or the interface is powered on, 
a RESET is generated and the interface is deselected. 

In order to activate the interface, it must be addressed by 
presenting the Device Address on the omniport data lines 
concurrent with an Address Out Strobe. This must be followed 
by a Gate Status In, which returns the Answer-Back code for 
the device. At termination of the first Gate Status In after 
the interface has been addressed, SEL comes true, and the 
interface is then active. 

continued ... /2 



Device Address: 

Any subsequent RESET or Address Out Strobe deselects the 
interface. If the interface is re-addressed, it wi 11 become 
reselected after the next Gate Status In. 

The device address is set by two jumper plugs in the interface. 
It can be wired in directly or directed to an external device 
such as a thumwheel switch. 

Device Answer- Back Code: 

Clock Signals: 

Start Signal: 

Power: 

Interface: 

Protection: 

This code is wired into the interface (refer to the schematic 
for the standard omniport interface). Its purpose is to in­
form the·system as to the nature of the device being addressed. 

Two clock signals are available from the system: a 1.25.fls 
clock called SYNC 2, and a 5 fJS clock called Cli<: 
These signals are enabled by grounding CSENB ~ CSENB is 
normally high, so that the clock signals do not cause the 
interface to draw any power. 

This is a 12V CMOS level which, when grounded, starts the 
main system. 

Two voltages are available from the interface for use by other 
equipment on the board: +SV and -12V. Both are fused at 250 ma 
and Zener protected. 

All interface I ines are 5-volt CMOS levels. These are TTL com­
patible. All output lines wi 1 I drive one standard TTL load. 
Timings are given on the accompanying diagram. 

All lines between the interface and the Omniport connector 

/ 

are protected against over voltage, so that a fault on the inter­
face board will not propagate destructively either to the main 
system or to other interfaces on the Omniport. 
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MCP-132 (HyType) PRINTER 

OPERATING GUIDE 

Also any Diablo Hy'fype; Qume Q30, Q45 printer 
connected via a GPI-2 interface card. 

The MCP-132 printer incorporates a Diablo HyType I printer mechanism 
and a GPI-2 interface card, together with power supply, pedestal, cables 
etc. This GPI-2 interface card ~ay also be used to connect a Qwne Q30 
or Q45 printer to the MCM/70. Therefore, this guide also encompasses 
the operation of these printers and any differences or options. 

There are two modes of operation for the MCP-132 printer. One, 
AUTOMATIC . PRINTING MODE, requires little knowledge on the part of the 
user and is suited for printing line output. The other, DIRECT ACCESS 
MODE, gives the user total control. He may issue any valid command to 
printer - ie. forward or backward space carriage in increments of 1/60th 
inch, move paper up or down in increments of l/48th inch, print special 
characters, etc. 

This guide describes both modes and incorporates a description of 
the Omniport System Access. 

AUTOMATIC PRINTING MODE 

□OU D 

This command selects device D as output device for the MCM/70 
APL System. All quad output commands (G-) issued after the [JOU D command 
will be directed to device D. (DOU O resets output to the self scan on 
the MCM/70). For the MCP-132 the device address Dis set to 1 at the factory. 
This may be changed by rotating the HEX switches on the GPI-2 card to any 
nwnber between 01 and C7 HEX (1 to 199 decimal). 

[JOU returns a result R which is a three element vector. The meaning 
of this result is described below: 

R[1] This is the device address selected (Same as Din DOUD) 

R[2] Answer back code from the device. For the MCP ~132 this has the 
value 66 decimal or 01000010 Binary. 

R[3] The current status of the device. This is described under Direct 
Access. 

. ./2 
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LJPJ:ik-X (PRINT WIDTH) 

The print width desired on the printer is set by this command 
(30~X~138.). If the munber of characters (pC) presented in one output 
statement ([]+-C) is greater than X, the line is broken into lines each 
containing X characters. (Note: Since the width of the MCP-132 is 132 
characters, OPW should not be set to more than 132). 

[)+-C (PRINT C) 

The characters in the argument Care printed on the device selected 
by the [)'.JUD command. If C is an array, each row of C is printed on a 
new line. If C is numeric, it is formatted by the system before output. 

ERROR MESSAGES 

The following printer error codes are issued by the system if ab­
normal circumstances occur, preceded by the message "HYTYPE ERROR". 

Error No. Error 

00 Printer Check 

01 

02 

03 

Device not HyType 
or QUME 

Printer not Ready 

Line too long 

Corrective Action 

1. Check for proper margin settings 

2. If 1 fails, check electrical connections 

3. If 1 and 2 fail, call service man 

1. Check the device address on the 
Printer Interface 

1. Check electrical connections. Be 
sure power is turned on 

1. Reset OPW so that 0PW~132 

.. /l' 
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DIRECT ACCESS MODE: 

It is possible to drive these printers directly using the omniport 
access functions []'.)U []BO 

NOTE: A DETAILED DESCRIPTION OF THE SYNTAX OF THESE FUNCTIONS IS 
CONTAINED IN 'IllE ATTACHED. "OMNI PORT SYSTEM ACCESS" DOCUMENTATION. 

The printer interface requires a 3 bit command, and thirteen bits 
of data. The least significant data Bit is called Data½ (2*0-1) and 
the most significant bit is called Data 2048 (2*12-1). The 3 command 
bits, followed by the 13 data bits form a 16-bit field. The most signif­
icant 8 bits of this field are output as an omniport command byte using 
[}'.)U, and the least significant 8 bits are the data byte output using 
the preceding OBO. 

The 3 bit command forms a binary word whose value is O through 7. 
The meaning of these commands is as follows: 

0 - Set Printer Flag 
1 - Print Character 
2 - Move Carriage 
3 - Toggle Ribbon States 
4 - Feed Paper 
5 - Enable Platens 
6 - Form Feed 
7 - Restore Printer 

The operation of these commands will be described using the 
following functions: 

'iJ C 
[1] 
[2] 
[3] 

'iJ 

'iJ 
[1] 

'iJ 

COMMAND DATA;ADDR 
DATA+32 256TL2xDATA 
ADDR+1t □OU10 
0 □ou ADDR,8 32~C.1tDATA 0 □BO 

R+STATUS 
R+(8p2)T 11 p2iUOUt0 

O - Set Printer Flag: 

1 iDATA 

Set the ·printer flag to the state indicated by Data 1048. 
All other data bits are ignored. The function of the flag is 
determined by the printer. It is intended to be used to turn 
the printer on and off. 

Thus for a printer which is equipped with this option, 
the following will turn it on: 

0 COMMAND 1048 
.. I 4 
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1 Print Character: 

2 

3 

4 

The character whose code is represented by the binary 
word in Data 1 through Data 64 is printed. If the printer is 
equipped with variable ribbon step, the ribbon is stepped 
according to the binary word in Data ~28 through 512. All 
other data bit~ are ignored. No carriage motion occurs. 

Thus to print an 'A', whose code is 97 on an APL print 
wheel: 

1 COMMAND 97 

Move Carriage: 

The carriage is moved the number of increments (60ths 
of an inch) represented by Data½ through Data 512. If Data 
1024 is O, the carriage is moved to the right. If Data 1024 
is 1, the carriage is moved to the left. Data 2048 is ignored. 
Any attempt to move the carriage past either end stop will 
result in a check condition. 

Thus to move a distance N inches (left if N is negative); 

2 COMMAND (1024')(N<o)+ 60xlN 

NOTE: HYTYPES IGNORE DATA½. 

To gg le Ribbon States: 

There are two state bits which affect ribbon position: 
UP/DOWN, and RED/BLACK. If Data 2048 is 1, the UP/DOWN state 
is toggled. If Data 1024 is 1, the RED/BLACK state is toggled. 
All other data bits are ignored. 

The ribbon state is normally UP and BLACK. Thus, in order 
to drop the ribbon: 

3 COMMAND 2048 

Repeating this command will raise it again. lo~~'t>E-~ 
~~ 

NOTE: ALL HYTYPES, AND QUMES WHICH DO NOT HAVE A RED RIBBON 
OPTION, WILL DROP THE RIBBON IF THE STATE IS SET TO RED. 

Feed Pa per: 

The paper is moved the number of increments (48th's of an 
inch) specified by Data 1 through Data 512. If Data 1024 is O, 
the paper is fed up (normal motion). If Data 1024 is 1, the paper 
is fed down (reverse motion). Data½ and Data 2048 are ignored. · 
Thus to.feed the paper N inches (down if N is negative): 

4 COMMAND (1024xN<O)t48xlN 

• • I s 



•. I 5 

5 - Enable Platens: 

Printers with split platens may have paper feed for each platen 
enabled independently. If a platen is disabled, it will ignore paper feed 
commands. If Data 2048 is 1, the left platen is enabled. If Data 1024 is 
1, the right platen is enabled. Printers with•only one platen are 
considered to have only a right platen. 

6 - Form Feed: 

Printers with the top-of-form option will feed the paper to the top 
of the next form. Others will ignore this command. All data bits are 
ignored. 

7 - Restore Printer: 

If a check condition occurs, the printer must be restored to remove 
the condition. The carriage is restored to the left margin. No other 
functions are affected. All data bits are ignored. 

The status returned from the printer is an 8 bit binary word, defined 
as follows: 

Bit 7 - Paper feed ready 
Bit 6 - Carriage ready 
Bit 5 - Character print ready 
Bit 4 - Ribbon up 
Bit 3 - Ribbon red 
Bit 2 - Paper Out 
Bit 1 - Check condition (see carriage motion) 
Bit 1 - Printer powered and ready 

Bits 0, 1, and 2 should be checked prior to any operation. Bits 5, 
6, and 7 should be checked prior to each operation for the corresponding 
bit (ex: Bit 5 before printing a character). Bits 3 and 4 are used for 
setting a desired ribbon state. To set the ribbon unconditionallyUP, for 
example: 

3 COMMAND 2048x~STATUS[OIO+7-4] 

NOTE: THAT THE BITS ARE NUMBERED IN REVERSE ORDER TO THAT IN WHICH STATUS 
PRESENTS THEM. 

NOTE: ALSO THE DIFFERENCE BETWEEN THIS METHOD AND THE ONE DISCUSSED UNDER 
RIBBON STATES, WHICH TOGGLES THE RIBBON STATE. 

. ./6 



HYTYPE APLlO PRINT WHEEL CODES 

O: 32: • 64: 96;◊ 
1 : 33: 65:a 97:A 
2: 3 4 : ) 66:l 98:H 
3: 35:< 61: n 99:C 
4: 36:S 68:L 100:D 
5: 37:= 69:E: 101: 1',' 

6: 38:> 70: - 102:P 
7: 39: J 71:V 103:{i 
8: 40:V 72:6 104: fl 
9: 41 : " 7 3: \ 105:I 

10: 42:~ 74: 0 106:J 
11: 43:t 7 5: I 101:K 
12: 44: , 76:0 108:L 
13: 45:+ 7 7: I 109:M 
14: 46: . 78:T 110:N 
15: 47:/ 79:O 111:0 
16: 48:0 80:* 112:P 
17: 49:1 81:? 113:Q 
18: 50:2 82:p 114:lt' 
19: 51:3 83:f 115:S 
20: 52:4 84:~ 116:T 
21: 53:5 85:+ 117:U 
22: 54:6 86:u 118:V 
23: 55:7 87:w 119:W 
24: 56:8 8 8: => 120:X 
25: 57:9 89:t 121:Y 
26: 5 8: { 90:c 122:Z 
27: 59:( 91:+ 12 3: { 
28: 60: ; 9 2: 1- 124:-1 
29: 61:x 93:-+- 12 5: } 
30: 62 : : 94:.:: 126:$ 
31: 63:\ 95:- 127:., 

Note: When used with □BO , these codes should be 
multiplied by 2. 



OMNIPORT SYSTEM ACCESS 

The Omniport is an 8-bit parallel interface between the main system 
and all peripheral devices. In order to understand the nature of the interface 
itself, the reader should refer to the document on the Standard Omniport Interface. 

I - Direct Device handling 
Basically, six operations are available: 

1) Address device 
2) Read device code 
3) Send command to device 
4) Read device status 
5) Send data to device 
6) Read device data 

The function of these operations is achieved with four APL system 
functions - DOU, DIN, 080, OBI. 

[)'.)U, DIN - These functions are identical in operation except that [)'.)U 
(short for [)'.}UT) sets the system SINK, while DIN sets the system SOURCE. 
The purpose of the SINK and SOURCE are described further on in this document. 

Syntax: 

Conformability: 1 ++ ppB 
2 ~ pB 

Domain: 0 s B s 255 

Result: 1 ++ ppR 

.3 = pR 

Operation: The current SOURCE/SINK is set to the device whose 
interface address is B[l] . If Bis empty, the SOURCE/ 
SINK device is left unchanged. The device is selected, 
and the answer-back code from it is returned in R[2]*. R[1] 
contains the device address. R[3] contains the current 
device status. If 8[2] is present, it is output as a 
command to the device. 

* In communicating with the omniport, the 8 bits of the omniport are represented in 
the system by their base 2 value. Bit 7 on the omniport is the most significant bit. 
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OBO.OBI These functions are used to output and input data via the omniport. 

Syntax: R +- 080 B 

Conformability: 0 - ppB 

Domain: o ~ B ~ 255 

Result: 

Operation B is output as daLa to the current SINK device. 

Syntax: R +- OBI 

Result: o - ppR 

Operation: R is data from the current SOURCE 

Device Addresses -
Peripheral devices can be assigned any address in the range 1 - 199, 

The address O is reserved for the MASTER SOURCE (namely, the system keyboard) 
and the MASTER SINK (the system display). 

Addresses in the range 200 - 255 are reserved for other system 
devices. Currently, the only ones used are 200 - 207, which are the system 
tape drives. ·These drives are used by EASY. The left hand system drive, 
which is drive 1 (in origin 1) is address 200. This drive is used by AVS. 
The other system drive has address 201. External tape drives may be attached 
to the Omniport and assigned addresses 202 - 207. 

Any attempt to output a command to a system device which is in use 
by AVS or EASY will result in an 1/0 ERROR. 

Device Answer-Back Codes -
The answer-back code of a device is made up as follows - let ABC be the 

code received, and let: 

C +- 2 2 2 32 T ABC 
Then the elements of Care interpreted as follows: 

Element 
C[1] 
C[2] 
C[3] 
C[4] 

ABC bit 
7 
6 
5 
3 - 0 

Meaning 
1 = Input Device 
1 = Output Device ~N>'\U> 
1 = Interactive (i.e. a term:nal) 

~«Device Type 
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The following device types haves {.r been assigned: 

Type 
0 
1 
2 
3 
4 
5 

terminal 

reader 

Command and Status Codes -

These codes are peculiar to the device being accessed. Refer to 
the documentation for the device in question· 

If no device is present, the answer-back code, status, and data 
will all be zero. 

II - Line 1/0 
Most program 1/0 in APL is I ine 1/0; that is, 1/0 is done with lines 

of APL characters. This type of 1/0 occurs in two forms - implicit and explicit. 

Whenever the system has nothing to do, it waits for input from the 
user. This is an implicit input request. Implicit input is also requested 
by the system when it is in open function definition mode. Further, if 
the system has the result of a calculation and has not been told what to 
do with it, it outputs it. This is an implicit output operation. Implicit 
output also occurs when an error message is issued. 

The functions O and~ are exp! icit requests for input. The function[}+­
is an explicit output command. 

All implicit 1/0 is done through the system MASTER SOURCE and MASTER 
SINK, namely, the keyboard and display unit. Explicit 1/0 , however, is done 
through the current SOURCE and SINK devices. These are initially set to be the 
MASTER SOURCE and SINK, but may be diverted to other devices using DIN and QQU 
as described under those functions. 

If the SOURCE or SINK has been diverted, the system will attempt 
to perform the requested 1/0 using the requested device. The following 
device types are currently supported. 

Type 2: 
Type 3: 

Error Messages -

MCM/Hytype printer (output only) 
MCM/True Data Card reader (input only) 

If the system cannot perform the requested 1/0, it wil l issue an 1/0 
ERROR, followed by a code. The meaning of the codes is as follows: 

01 - No device found with the specified address 
02 - Output requested to non-output device 
03 - Device not supported for line 1/0. 
04 - Input requested from non-input device. 
05 - 1/0 requested for device in use by AVS/EASY 

In addition, each device handler may issue its own error. Refer to 
documentation for the handler in question. 



CONVERSION TABLE DECIMAL/HEX/APL10 

00 02 04 06 08 OA oc OE 10 12 14 16 18 1A 1C lE 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

20 22 24 26 28 2A 2C 2E 30 32 34 36 38 3A 3C 3E 
32 34 36 38 40 42 44 46 48 so 52 54 56 58 60 62 

40 42 44 45 48 4A 4C 4E 50 52 54 56 58 SA SC SE 
5 I.I. 65 68 70 72 7 4 76 79 80 82 34 36 88 90 92 94 .. 

) J I • < s; = > v. ;c , + . 
60 62 64 5$ 59 SA 5C 5£ 7'J 72 7 '..J, 76 78 7A 7C 7£ 
96 98 100' 102 104 106 108 110 112 1:.'.+ 1 ::.0 113 120 122 124 125 

J 1 2 .... 
,; -+ -- . 5 : 3 3 ( C ; X \ 

80 3 2 34 53 3A oC SE '.::O ~2 '? 4 - ,.. 38 3A 9C 9£ :) 0 :: 0 

123 i..30 132 ::_34 136 138 140 142 144 146 1'-43 150 152 154 156 i.. 5 8 
(l 1 ,1 L E: v - u l 

, 
...J i T 0 

AO A2 ,4 4 A6 A8 AA AC .45' 30 B2 34 36 38 BA BC ~.., 
:H, 

160 162 164 156 153 170 172 174 176 178 180 182 184 186 188 190 

* ? p I ~ .. u w :, + :: +- .... -+- ~ 

co C2 C4 C6 ca CA cc CE DO D2 D4 D6 D8 DA DC GE 
192 194 196 198 200 202 204 206 208 210 212 214 216 218 220 222 
◊ A B I' D E F I" H I J K L -~ N C V .J 

·-EO E2 274 E6 ES EA EC EE FO F2 F4 F6 Fa FA FC FE 
224 226 228 230 232 234 236 238 240 242 244 246 248 250 252 254 

p Q R s ·" u V ~ X y z ( -i } s ., ... 
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