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FORTRAN CALL AND FUNCTION LIBRARY 

GENERAL 

All of the routines in the Hybrid Executive 
Library can, on the bas is of their intended 
use, be separated into two categories. The 
two groups are: Subroutines, and Functions. 

FUNCTIONS 

Functions are routines which return a nutnber 
in the accutnulator. The only values retarned 
by functions in the Hybrid Executive Library 
are: minus one; plus one; and zero. The 
fortnat, floating point or real, of the returned 
value is detertnined by the first letter in the 
natne of the function according to standard 
FOR TRAN conventions. Func tions can be 
used in the following ways: 

IF (FUNCTION (K + 2) ) A, B, C 

ALPHA = FUNCTION (4) 

X = Y~:~~:~ FUNC TION (1, I, K (3) ) 

ETC. 

All of the functions included in the Hybrid 
Executive Library accept only integer argutnents. 
The argutnents tnay be supplied in any standard 
way within the progratn. 

SUBROUTINES 

A subroutine can do anything and tnay not even 
require an argutnent for operation. Subroutines 
are used by writing CALL SUBR (oX, Y, .•. ) 
in which case subroutine SUER is supplied with 
argutnents X, Y, etc., and granted control of 
the computer. 

When an arbitrary nutnber of argutnents or 
argutnent sets is indicated for a subroutine or 
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SUBROUTINES Cont. 

function, such as CALL SUBR (N , N oJ N
k

, 
i J 

.•• ), one or more arguments may be used. 

A check for compatibility between arguments 
supplied and those acceptable to the subroutine 
or function using them is performed. If any 
argument type incompatibility is found, an 
error statement is output. 

A. INTERRUPT STATEMENTS. 

1. CALL ENABLE 

All system interrupts are enabled. 

2. CALL DISABLE 

All system interrupts are disabled. 

3. CALL ARM (I., I., I
k

, .•• ) 
1 J 

Interrupts I., I" I
k

, etc., are armed. 
1 J 

Error messages: 

a. ERR ARM - Occurs when an 
interrupt number is outs ide the 

I 

allowable range (0- 31). 

4. CALL DISARM (I., I., I
k

, ... ) 
1 J 

Interrupts I., 1., I
k

, etc'., are disarmed. 
1 J 

Error messages: 

a. ERR DRM - Occurs erhen an 
interrupt number is out'side the 
allowable range (0-31). \ 
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INTERRUPT STATEMENTS Cont •• 

5. CALL IDLE 

The machine halts waiting for an interrupt. 
After any interrupt has occurred and been 
processed, the flow of control passes to 
the next statement. 

a. ERROR IDLE - Occurs when 
IDLE is c aIled from a 
protected routine. 

6. CALL NULL (I., I" I
k

, .•• ) 
1 J 

Inter rupts I,,!., I
k

, etc., are tied to 
the briefes t

1
poJsible clear and return 

routine. 

Error messages: 

a. ERR NUL - Occurs when an 
interrupt number is outside 
the allowable range, (o- 31). 

7. INTERR UPTS 

This function routine returns a plus 
one if all system interrupts are disabled, 
and a minus one if they are enabled. 

B. DIGITAL-ANALOG CONVERSION INSTRUCTIONS 

1. CALL DAC (L" V." L., V" ... ) 
1 1 J J 

The values of V" V" etc., are output 
as analog vOltag1e s dn channels L., L., 
etc., of the digital-to-analog cori"ver~ion 
system. The values V., V" etc., can 
be in either fixed or flo1.ting point format. 
If floating point format is used, 'the V's 
must lie in the range 1. 0 > v > -1. 0 
representing percentage of full scale. 
If fixed point format is used, the value 
is in two's complement integer form. 
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DIGITAL-ANALOG CONVERSION INSTRUCTIONS 

1. Cont. 

2. 

Error messages: 

a. ERR DAC - INSUFFICIENT 
DATA - Occurs if the number 
of arguments is odd. 

b. ERR DAC - INVALID CHAN 
NO. - Occurs if L is outside 
the allowable range, (0-47). 

c. ERR DAC - VALUE OUT OF 
LIMITS - Occurs if V is outside 
the allowable range. 

d. ERR DAC CALLED FROM A 
PROTECTED ROUTINE -
Occurs if DAC is called from 
a protected routine. 

CALL ADC (L., VoJ L., VoJ .•• ) 
1 J J J 

Channels L., L., etc., of the analog-to­
digital convlersfon system are read and 
the values assigned as fixed or floating 
point numbers to the variables V., V., 
etc., If floating point format is 1 J 
specified, the return arguments will lie 
in the range 1. 0 > v ~ - 1. 0 representing 
percentage of full scale. If fixed point 
format is specified, two's complem.ent 
integer values will be returned. 

Error messages: 

a. ERR ADC - INSUFFICIENT 
DATA - Occurs if the num.ber 
of arguments is odd. 

b. ERR ADC - INVALID CHAN 
NO. - Occurs if L is outside 
the allowable range (0-79). 
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DIGITAL-ANALOG CONVERSION INSTRUCTIONS 

2. Cont. 

c. . ERR ADC CALLED FRO M A 
PROTECTED ROUTINE -
Occurs if ADC is called from 
a protec ted routine. 

C. ANALOG COMPUTER INSTRUCTIONS 

1. CALL CONSOLE (N) 

2. 

Analog Console N is selected. N must 
be fixed point integer. 

Error messages: 

a. 

b. 

ERR CNS - Occur s if N is 
outside the allowable range 
(0-7). 

ERR CNS - CONSOLE NOT 
SELECTED - Occurs ·if 
console N cannot be selected 
within 100 ms •. 

CALL MODE (Mi , Mr • • • . ) 

Analog console N is placed in ITlodes . 
Mol M., .•. ). The Mfs must be fixed 
po1.nt i-h.tege rs. . . 

Error messages: 

a. ERR MODE - Occurs if an M 
is outs ide the allowable range 
(0-10). 

b. ERR MODE - CONSOLE -
MODE NOT SELECTED -
Occurs if the console N or a 
mode M cannot be selected 
within 100 ms. 
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DIGITAL-ANALOG CONVERSION INSTRUCTIONS 

3. CALL SCAN (M" V., M" V" . • • ) 
1 1 J J 

The specified elements M., Mol etc., 
of analog co~sole N are rJad Jnd the 
values assigne~ to the associated 
variables V., V., etc., in fixed or 
floating poiJt foi-mat. If floating point 
format is specified, the return arguments 
will lie in the range of 1. 0 > v > -1. a 
representing percentage of full scale. 
If fixed point format is specified, the 
return arguments will be two I s complement 
integer values. In the argument lis t, 
MiS are either three digit integers or 
three BCD characters made up of the 
category (first digit of integer of first 
charac ter of BCD word from the 
following table) and a two-digit unit 
addres s. 

First BCD First Integer 
Character Digit Category 

R a Resolvers 
M 1 Multipliers 
F 2 Function 

Generators 
C 3 Integrator Check 

Points 
A 4 Amplifiers 
T 5 Trunks 
P 6 Potentiometers 

(First 100) 
Q 7 Potentiometers 

(Second 100) 

Error messages: 

a. ERR SCN - INSUFFICIENT 
DATA - Occurs if the number 
of arguments is odd. 
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DIGITAL-ANALOG CONVERSION INSTRUCTIONS 

3. Cont. 

b. ERR SCN - INVALID CA TEGOR Y 
XXXX - Occurs if category XXXX 
is not from the above table. 

c. ERR SCN - INVALID UNIT 
ADDRESS XXXX - Occurs if 
the address is outside of the 
allowable range (0-79). 

d. ERR SCN CALLED FROM A 
PROTECTED ROUTINE -
Occurs if SCAN is called from 
a protected routine. 

4. CALL VALUETEST (Mol V., M., V., .) 
1 1 J J 

The specified elements Mol Mol etc., of 
analog console N are react andJcompared 
to the value s V., V. , etc. 

1 J 

In the argument list, the MIS are specified 
as in CALL SCAN. The V's can be in 
either fixed or floating point format. If 
floating point format is used, the VI s 
represent percentage of full scale and 
must lie in the range L 0 > v > - L O. 
If fixed point format is used, the V 's 
represent two I s complement integer 
values. 

Subroutine SCAN is called by VALUETEST 
to read the analog elements, therefore, 
error messages may occur from SCAN. 

Error messages: 

a. ERR VTS - INSUFFIGIENT 
DATA - Occurs if the number of 
arguments is odd. 
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DIGITAL-ANALOG CONVERSION INSTRUCTIONS 

4. Cant. 

b. ELEMENT NO. XXXX = XXXXXXXX 
ERROR = XXXXXXXX - Occurs if a 
difference of more than + .0005 is 
found between the values of M., and 

1 the value V .• 
1 

c.. ERR VTS CALLED FROM A 
PROTECTED ROUTINE - Occurs if 
VALUETEST is called from a 
protected routine. 

D. LINKAGE INSTRUCTIONS 

1. TEST (L., L., L
k

, ••. ) 
1 J 

This function returns a minus one if any 
one of the s ens e line s L., L., L

k
, has a 

true signal on it, and a plusJone 1f not. 
The LIs mus t be fixed point inte ge r s. 

Error messages: 

a. ERR TST - Occurs when a line 
number is outside the allowable 
range (0-51). 

2. CALL SETLINES (L., M., L., M, .•• ) 
1 1 J j 

Level output lines L., L., etc., are 
placed in the s tate d~tertnined by Mol 
Mol etc. The MIs can be in either 1fixed 
or1 floating point format. The "on" 
state is represented by minus one, and the 
"off" state is represented by plus one. 
The LIs must be fixed point integers •. 

Error messages: 

a. ERR STL - INSUFFICIENT DA TA 
- Occurs if the number of 
arguments is odd. 
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LINKAGE INSTRUCTIONS Cont .• 

2. Cont. 

b. ERR STL - INVALID LINE NO. -
Occurs when a line number is 
outs ide the allowable range 
(0-51). 

E. MANUAL CONTROL INSTRUCTIONS 

II. 

1. CALL MANUAL (N) 

The manual intervention package is given 
control. Input will be from the CI device, 
where a return to the statement beyond 
CALL MANUAL can be accomplished by 
inputting r tn. 

The integer N (maximum of four char­
acters) will be printed upon entering the 
manual intervention package. This gives 
a method of identifying from what point 
in the main program the CALL statement 
was initiated. 

MANUAL CONTROL LIBRARY 

GENERAL 

All individual manual control functions are 
selected by input of an associated three­
character code followed by the necessary 
arguments. Only one control func tion is 
accepted in a record. A carriage return 
following a slash (I) terminates a typewriter 
input record and a card constitutes a record. 
Input requests cannot be preceded by spaces 
and the three characters in the selection code, 
followed by a space, mus t be the fir st four 
characters supplied as input after a, legitimately 
terminated operation. A space, or comma, 
is used to terminate an argument field. If 
an error is detected in the input record, the 
message 
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MANUAL CONTROL LIBRARY Cont .. 

"INPUT REQUEST NOT VALID", will be 
output through the CO device. 

A. INTERRUPT INSTRUCTION 

1. EIR (ENABLE) 

Enable all sys tern interrupts. 
Responses: None. 

2. DIR (DISABLE) 

Disable all system interrupts. 
Responses: None. 

3. ARM I 

Inter rupt I is armed. 
Responses: Error message from ARM. 

4. DRM I 

Interrupt I is disarmed. 
Responses: Error message froUl DISARM. 

5. NUL I 

Interrupt I is tied to the briefest possible 
clear and return routine. 
Responses: Error message from. NULL. 

B. DIGITAL-ANALOG CONVERSION 

1. DAC L + xxxx 

A voltage corresponding to.:t xxxx/lOOOO 
of full scale if output on channel L of the 
digital-to-analog conversion sy~tem. 
The value, + xxxx, will be considered 
positive if unsigned and is an integer which 
can cons is t of from one to fo ur digits. 

Responses: Error mes sage from DAC. 
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DIGITAL-ANALOG CONVERSION 

2. ADC L 

Channel L of the analog-to-digital 
conversion system is read and its value 
output. The value will correspond to 
+ xxxx/lOOOO of full scale. 

Responses: Error message from ADC. 

C. ANALOG COMPUTER INSTRUCTIONS 

1. CON N 

2. 

Analog console N is selected. 

Responses: Error mes sages from 
CONSOLE. 

MOD M 

Analog console N is placed in mode M. 

Res ponses: Error ITlessages from MODE. 

3. SCN yyy 

The value of eleITlent YYY on analog 
sectionN is read and output. The value 
will correspond to.±. ZZ~Z/lOOOO of full 
scale. The analog element number YYY 
mus t be in BCD repres entation, as 
explained in CALL SCAN. 

Res ponses: Error messages from CALL 
SCAN. 

D. LINKAGE INSTRUCTIONS. 

1. TST L 

The state of sense line L is output. 
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LINKAGE INSTRUCTIONS 

1. Cant. 

Res ponses: Error messages from TEST 
("-1" for true, "1" for false). 

2. STL L M 

Level butput line L is placed in the state 
determined by M. The "on" state is 
r epr es ented by minus one, and the "off" 
s tate is repres ented by plus one. 

Res ponses: Error mes sages from SET 
LINES. 


