


































































































MCAL RO,X'2F',11 
MCAL RO,47,11 

PURPOSE: 

MCAL 2F 

(RTC.CALIB) 

opcode = 402FAB 

Changes the RTC tick count from 6 to 5 to 
accommodate systems that operate on SO hertz power. 

INPUT: 

none 

OUTPUT: 

none 

DESCRIPTION: 

This is used only on DEC-based systems. Changes 
the real time (time of day) clock refresh value in 
the kernel to 5. Five ticks equal lOOms. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL RO,X'30',11 
MCAL RO,48,11 

PURPOSE: 

MCAL 30 

(TEST.INP) 

opcode = 4030AB 

Tests for characters in terminal input buffer. 

INPUT: 

Tl = PIB number 

OUTPUT: 

TO = number of characters in input buffer 

DESCRIPTION: 

This may send an XON if the buffer is empty and 
typeahead is enabled. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL 31 

(VOPT.OR) 

MCAL RO,X'31',11 
MCAL RO, 49,11 

opcode = 4031AB 

PURPOSE: 

virtual option flag 'OR'. 

INPUT: 

TO = mask to OR with options 

OUTPUT: 

TO = new options value 

DESCRIPTION: 

This is used to change certain global system 
parameters. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL RO,X'32',11 
MCAL RO,50,11 

PURPOSE: 

MCAL 32 

(VOPT.AND) 

virtual option flag 'AND'. 

INPUT: 

TO = mask to AND with options 

OUTPUT: 

TO = new options value 

DESCRIPTION: 

opcode = 4032AB 

This is used to change certain global system 
parameters. 

DATA STRUCTURES: 

No data structures modified • 
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MCAL 33 

(CLEAR. INP) 

MCAL RO,X'33',11 
MeAL RO,Sl,ll 

opcode = 4033AB 

PURPOSE: 

Resets (clears) terminal input buffer. 

INPUT: 

none 

OUTPUT: 

none 

DESCRIPTION: 

None needed. 

DATA STRUCTURES: 

. Modifies terminal input buffer pointers. 

CONFIDENTIAL MATERIAL 
FOR INTERNAL USE ONLY 

MCAL Reference Listing (Rev 180) Page 
C'·'·" i' ,7- J 

48 



s. 

MCAL 34 

(PERIPH. WRT. ONE) 

MCAL Rr,X'34',11 
MCAL Rr,52,11 

opcode = 4r34AB 

PURPOSE: 

writes data byte to another line's port. 

INPUT: 

TO = PIB number 

Rr = address of the byte to write 

OUTPUT: 

none 

DESCRIPTION: 

If TO refers to a PIB other than the one making the 
'monitor call, the TRAP roadblock is set. 

The specified byte is output as if the specified 
process had executed a WRITE instruction. Control 
returns immediately (that is, there is no wait for 
the output to complete). If the byte could not be 
written, the program counter is backed up to the 
MCAL instruction and an RQM is done; this causes 
the process to wait about 100 ms. before 
re-executing the MCAL. 

DATA STRUCTURES: 

Modifies the following data structures: 

- terminal output buffer 
- clock request block and links 
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MCAL 35 

(PERI~H.RD.ONE) 

MCAL Rr,X'35',11 
MCAL Rr,53,11 

opcode = 4r35AB 

PURPOSE: 

Reads data byte from another line's port. 

INPUT: 

TO = PIB number 

Rr = address to copy byte to 

OUTPUT: 

Byte at Rr copied from designated input buffer. 

DESCRIPTION: 

This removes one byte from the designated PIB's 
terminal input buffer and copies it to virtual 
space. If TO refers to a PIB other than the one 
making the monitor call, the TRAP roadblock is set. 

If the PIB's terminal input buffer is not empty, 
the first byte in it is removed and copied to where 
Rr points. 

If the input buffer is empty, the program counter 
is set back to the MCAL instruction and an RQM is 
done; this causes the process to wait for about 100 
ms. before re-executing the MCAL. 

DATA STRUCTURES: 

Modifies the following data structures: 

terminal input buffer 
- clock request block and links 
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MCAL 36 

(CLR.OUT) 

MCAL RO,X'36',11 
MCAL RO,54,11 

opcode = 4036AB 

PURPOSE: 

Clears terminal output. 

INPUT: 

Tl = PIB number (negative means self) 

OUTPUT: 

none 

DESCRIPTION: 

This cancels any terminal output and clears the 
output roadblock. 

DATA STRUCTURES: 

Modifies the terminal output buffer. 
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MCAL Rr,X'37',11 
MCAL Rr,55,11 

MCAL 37 

(PIB.XPCB) 

opcode = 4r37AB 

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

PURPOSE: 

Changes PCB FlO in PIB. 

INPUT: 

H2:H1:HO = the new PCB FlO 

H3 = flags 

Rr = some address in the new PCB 

OUTPUT: 

none 

DESCRIPTION: 

Sets bit in position X'20' of ACF of current PCB. 
Moves B30 of old PCB (bit position X'40' of H3) to 
PIB debug bit. Moves new PCB FlO from the 
accumulator to the PIB. Zeroes bit in position 
X'20' of ACF of new PCB (for warmstart). The 
process is deactivated. The next time it is 
activated, the new PCB will be used. 

DATA STRUCTURES: 

No data structures modified • 
.. 
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MCAL 38 

{DISK. STAT) 

MCAL Rr,X'38',11 
MCAL Rr,56,11 

opcode = 4r38AB 

PURPOSE: 

Reports disk I/O statistics. 

INPUT: 

Rr = address of buffer to copy statistics to 

OUTPUT: 

none 

DESCRIPTION: 

Copies disk statistical counts to Rr. 

**More to be supplied** 

DATA STRUCTURES: 

No data structures modified. 
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MCAL 39 

(WRITE. WAIT) 

MCAL RO,X'39',11 
MCAL RO,57,11 

opcode = 4039AB 

PURPOSE: 

wait for a frame to be written to disk. 

INPUT: 

R15FID = frame being written 

OUTPUT: 

none 

DESCRIPTION: 

This is used to synchronize writes to disk •. 

If the frame has been written to disk since the 
last FORCE. WRITE MCAL for the frame, this is a NOP. 
(The frame not being in memory or not being write­
required satisfies this condition.) Otherwise, the 
program counter is backed up to the beginning of 
the MCAL and an RQM is performed. 

DATA STRUCTURES: 

Modifies clock request block and links. 
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MCAL RO,X'3A',11 
MCAL RO,58,11 

PURPOSE: 

MCAL 3A 

(RCV.LEN) 

Gets residual UltiNet range. 

INPUT: 

none 

OUTPUT: 

If successful: 

IO.BIT= set to indicate success 

TO = length 

If unsuccessful: 

IO.BIT= zeroed to indicate failure 

opcode = 403AAB 

TO = specifies which I/O code to the controller (1-6) 
failed. 

DESCRIPTION: 

This is used on Honeywell systems to get the 
residual range from the UltiNet controller. It is 
equivalent to a series of 6 VIO instructions, but 
faster. 

.. 
DATA STRUCTURES: 

No data structures modified. 
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MCAL 3D 

(SET. FL. DEN) 

MCAL RO,X'3D',11 
MCAL RO,61,11 

opcode = 403DAB 

PURPOSE: 

INPUT: 

OUTPUT: 

Set density of floppy disk. Used on PC 
implementation only. 

none 

none 

DESCRIPTION: 

On a PC, causes floppy diskette parameters to be' 
set properly for the type of diskette inserted into 
the drive. (Presently used only on PC-AT which' 
handles diskettes of two formats.) 

A NOP on all machines other than a PC. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL 3E 

(XFER.CLOCK) 

MCAL RO,X'3E',11 
MCAL RO,62,11 

opcode = 403EAB 

PURPOSE: 

INPUT: 

OUTPUT: 

Sets time and date from internal clock. Used on PC 
implementation only. 

none 

none 

DESCRIPTION: 

On a PC, this is called at system initialization 
time on processors having a hardware time of day 
clock. 

A NOP on all machines other than a PC. 

(" DATA STRUCTURES: 

( 

data structures modified, if applicable 
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MCAL RO,X'3F',11 
MCAL RO,63,11 

PURPOSE: 

MCAL 3F 

(SET.BATCH.TM) 

opcode = 403FAB 

Sets batch time limit to use all of memory. 

INPUT: 

TO = new time limit 

OUTPUT: 

TO = current time limit 

DESCRIPTION: 

This sets or returns the maximum number of seconds 
that must pass with no interactive jobs running in 
order for batch jobs to be allowed to use all of 
memory. If TO is non-zero, it contains the new 
'value, in seconds. If TO is zero, the current 
value is not changed. In either case, the (new) 
current value is returned in TO. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL Rr,X'40',11 
MCAL Rr,64,11 

PURPOSE: 

MCAL 40 

(PERIPH.RD) 

Multi-byte peripheral read. 

INPUT: 

TO = PIB number 
H2 = count 
H3 = flags 
Rr = address to start copying bytes to 

OUTPUT: 

T1 = number of bytes copied 

DESCRIPTION: 

opcode = 4r40AB 

This copies multiple bytes from the designated PIB's 
·terminal input buffer to where the register points. 

If TO refers to a PIB other than the one making the 
monitor call, the TRAP roadblock is set. 

If the input buffer is empty, zero is put in T1 and 
execution resumes at the instruction after thel1~~L. 

Characters are removed from the terminal input 
buffer to the locations pointed to by Rr until one 
of the following occurs: 

1. The input buffer is emptied. 

2. The end of the frame that Rr points to is 
reached. 

3. As many characters as specified by the count in 
H2 have been moved. 

4. If virtual B24 (the low bit of H3) is set, a 
control character (one less than X'20') is 
moved. 

DATA STRUCTURES: 

Modifies the terminal input buffer. 
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MCAL 41 

(PERIPH.WRT) 

MCAL Rr,X'41',11 
MCAL Rr,65,11 

opcode = 4r41AB 

PURPOSE: 

Multi-byte peripheral write. 

INPUT: 

TO = PIB number 
Rr = address of string to write 

OUTPUT: 

T1 = number of characters actually written 

DESCRIPTION: 

If TO refers to a PIB other than the one making the 
monitor call, the TRAP roadblock is set. 

-The string of bytes pointed to by Rr is output (or 
buffered for output) on the port specified by TO, 
as if the WRITE instruction had been executed for 
each byte. The end of the string is marked by the 
first of the following conditions that is 
encountered: 

1. No more characters may be buffered by the 
terminal I/O interface. Typically, the output 
buffer is full. 

2. A segment mark is found. (The segment mark is 
not transmitted.) 

3. The string reaches the end of its frame. 

The number of characters sent is stored in Tl. If 
this is not the entire string, it is the 
responsibility of the~virtual code to send more 
later. 

Execution resumes with the next instruction. 

DATA STRUCTURES: 

Modifies the terminal output buffer. 
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MCAL Rr,X'44',11 
MCAL Rr,6B,11 

PURPOSE: 

MCAL 44 

(VMS. SPOOL) 

opcode = 4r44AB 

Passes spool file to VMS for printing. Used on VAX 
implementations only. 

INPUT: 

Rr = first FlO of spool file 

OUTPUT: 

none 

DESCRIPTION: 

On a VAX, causes the VMS detached process to create 
a VMS file, to move Ultimate spool file data into 
the VMS file, and to send it to the VMS job 
~ontroller for printing. 

A NOP on all machines other than VAX. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL RO,X'45',11 
MCAL Rr,X'45',11 
MCAL RO, 69 , 11 

PURPOSE: 

MCAL 45 

(VMS.TAPE) 

opcode = 404SAB 
opcode = 4r4SAB 

Mechanism to issue tape commands to various tape 
drivers in the VAX. Used on VAX implementations 
only. 

INPUT: 

For label I/O: 

Rr = points to label buffer in tape control block 

For non-label I/O: 

Rr = RO 

OUTPUT: 

none 

DESCRIPTION: 

On a VAX, this gives information on the type of 
I/O, size of the transfer, which device to use, 
etc. This information is used to build I/O packets 
to issue to VMS tape drivers. 

A NOP on all machines other than VAX. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL 46 

(VMS.OFF) 

MCAL RO,X'46',11 
MCAL RO,70,11 

opcode = 4046AB 

PURPOSE: 

VMS Logoff. Used on VAX implementation only. 
INPUT: 

none 

OUTPUT: 

none 

DESCRIPTION: 

On a VAX, this returns to VMS the control of the 
terminal attached to the PIB making the MCAL. 

A NOP on all machines other than VAX. 

DATA STRUCTURES: 

Modifies the following data structures: 

terminal I/O table 
- SNU links 
- clock request block and links 
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MCAL 47 

(VMS.MSG) 

MCAL Rr,X'47',11 
MCAL Rr,71,11 

opcode = 4r47AB 

PURPOSE: 

File transfer. Used on VAX implementations only. 

INPUT: 

Rr = address of byte zero of the'frame to be copied 

OUTPUT: 

TO = zero (0) to indicate success 

DESCRIPTION: 

On a VAX, this copies data between Ultimate memory 
and VAX memory. To use this MCAL, the virtual 
process fills a frame with the following 
information: 

Bytes Use 

0-1 Number of bytes of meaningful data in frame. 
2 Function code. 
3 Zero (0). This is a first time flag that is 

altered by the monitor. 
4-511 The data to transfer. 

If byte 3 of the frame contains a zero (0): 

1. As many words as indicated by bytes 0-1 are 
copied from the frame to a corresponding I/O 
buffer in VMS memory. 

2. The SLEEp·roadbloack for the Ultimate process 
is set, the program counter is backed up to 
the MCAL instruction, and the process is 
detached. 

3. Event flag 2 (file transfer attention) is set 
for the corresponding VMS process. 

4. If byte 2 contains a 4 or 5, the VMS process 
is awakened. 

5. A one (1) is written into byte 3 of the frame 
and the frame'~ write required flag is set. 
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If byte 3 of the frame does not contain a zero and 
the function code is negative, this indicates that 
the VMS process is done: 

1. As many words as indicated by the byte count 
in bytes 0-1 of the corresponding VMS I/O 
buffer are copied into the frame. 

2. 'The frame's write-required flag is set. 

3. TO in the accumulator is zeroed to indicate 
success. 

4. The Ultimate process is resumed. 

If byte 3 of the frame does not contain a zero and 
the function code is not negative, this means the 
operator pressed the BREAK key, etc.: 

1. The PC is backed up and the process is put to 
sleep again. 

An illegal opcode on all machines other than VAX. 

DATA STRUCTURES: 

No data structures modified. 
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HCAL 48 

(PC.MSG) 

MCAL RO,X'48',11 
MCAL RO,72,11 

opcode = 4048AB 

PURPOSE: 

INPUT: 

OUTPUT: 

File transfer on PC. Used on PC implementation 
only. 

Read or write flag, drive #; filename, directory 

none 

DESCRIPTION: 

On a PC, performs a read or write (as specified by 
the flag). On PC implementations, the disk space 
is partitioned for DOS and Ultimate operating 
systems. This MCAL calls a DOS routine to cross 
the partition and move the file data in or out of 
virtual memory. One item at a time is transferred, 
in 1024-byte increments. 

An illegal opcode on machines other than a PC. 

DATA STRUCTURES: 

No data structures modified~ 
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MCAL RO,X'49',11 
MCAL RO, 73,11 . 

PURPOSE: 

MCAL 49 

(FAKE.READ) 

Fake read. FlO in DO. 

INPUT: 

DO = frame to fake read 

OUTPUT: 

none 

DESCRIPTION: 

opcode = 4049AB 

The memory map is modified so that the referenced 
frame is in memory, but it is not read from disk. 
It is assumed that the frame will be initialized 
after this. 

l' DATA STRUCTURES: 

Modifies the following data structures: 

- buffer table 
- age links 
- disk I/O queues (on some systemsi 

.. 
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MCAL RO.X'4A' ,11 
MCAL RO,74,11 

PURPOSE: 

· MCAL 4A 

(RFLAGS.CLR) 

Clears bits in Rflags. 

INPUT: 

TO = Mask containing bits to clear 

Tl = PIB number (negative means self) 

OUTPUT: 

TO = new value of RFLAGS 

DESCRIPTION: 

opcode"',:: 4: 04AAB 

This is the method of enabling and disabling 
KON/XOFF r typeahead, etc. If the PIB number is 
negative, the currently executing PIB is used. 

Each bit that is set in the mask is cleared in 
RFLAGS. 

DATA STRUCTURES: 

No data structures modified. 
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MCAL 4B 

(RFLAGS.SET) 

MCAL RO,X'4B',11 
MCAL RO,75,11 

opcode = 404BAB 

PURPOSE: 

Sets bits in Rflags .. 

INPUT: 

TO = mask containing bits to set 

Tl = PIB number (negative means self) 

OUTPUT: 

TO = new value of RFLAGS 

DESCRIPTION: 

This is the method of enabling and disabling 
XON/XOFF, typeahead, etc. If the PIB number is 
negative, the currently executing PIB is used. 

Each bit that is set in the mask is set in RFLAGS. 

DATA STRUCTURES: 

No data structures modified. 
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