
























































































































































































































































































































































































































































































































































































































ACCESSING SYSTEM RESOURCES 

Frequency Control 

Changing the value in a frequency generator requires two command bytes. Byte 1 contains the 
address information (which frequency generator to alter) and the low order 4 bits of the value to 
store. Byte 2 contains the high order 6 bits to set the frequency. Thus, the two bytes contain a 3-
bit address and a 10-bit binary number to set the frequency to be generated. 

The frequency is equal to the clocking rate of the chip (which is 3.15 MHz) divided by thirty-two 
times the binary number that is stored in the frequency generator. 

Table 6-1 shows the bit assignments in Byte 1 and Table 6-2 shows the bit assignments in byte 2. 

Controlling Attenuation 

Table 6-1 
Frequency Selection (BYTE 1) 

Bit Tvne Descrlntlon 
U I This bit 18 always I 
I R2 Register address bit 2 
2 RI Register address bit I 
3 RO Register address bit 0 
4 F3 Frequency data bit 3 
5 F2 Frequency data bit 2 
6 FI Frequency data bit 1 
7 FO Frequency data bit 0 

Table 6-2 
Frequencey Selection (BYTE 2) 

Bit Tvne Descrlntlon 
0 0 This bit IS always 0 
I x Unused 
2 F9 Frequency data bit 9 
3 F8 Frequency data bit 8 
4 F7 Frequency data bit 7 
5 F6 Frequency data bit 6 
6 FS Frequency data bit 5 
7 F4 Frequency data bit 4 

You can control the attenuation on any frequency generator with a single command byte. This 
byte contains a 3-bit field to select the attenuator and a 4-bit field to specify the amount of 
attenuation. Four bits give you 16 possible attenuations. Table 6-3 shows the attenuation 
settings and Table 6-4 shows the bit assignments for the attenuation control byte. 
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A3 
0 
0 
0 
0 
1 
I 

A2 
0 
0 
0 
1 
0 
I 

Table 6-3 
Attenuation Control 

Al AO Attenuation Wel2bt (dB) 
0 0 ON (Full Volume) 
0 I 2 
I 0 4 
0 0 8 
0 0 16 
I I Off 

Table 6-4 
Attenuation Byte Bit Assignments 

Bit Type Description 
0 1 Always 1 
I R2 Register address bit 2 
2 Rl Register address bit I 
3 RO Register address bit 0 
4 A3 Attenuation control bit 3 
5 A2 Attenuation control bit 2 
6 Al Attenuation control bit I 
7 AO Attenuation control bit 0 

Controlling the Noise Generator 

The noise generator consists of a noise source and an attenuator. You can control the type of 
feedback in the exclusive-OR network, the shift rate, and the attenuator itself. 

Table 6-5 shows how you control the feedback, Table 6-6 shows the shift-rate control, and Table 
6-7 shows the bit assignments for the noise generator command byte. 

Table 6-S 
Noise Feedback Control 
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ACCESSING SYSTEM RESOURCES 

Table 6-6 
Noise Frequency Control 

NFl NFO Shift Rate 
0 0 49218 
0 1 24609 
1 0 12304 
1 1 Tone generator 3 output 

Table 6·' 
Noise-Control-Byte Bit Assignments 

Bit Type Description 
U 1 Always 1 

I R2 Register address bit 2 
2 RI Register address bit I 
3 RO Register address bit 0 
4 x Unused 
5 FB Feedback control bit 
6 NFl Shift rate control bit 1 
7 NF2 Shift rate control bit 0 

The sound chip has eight internal registers that detennine whether the byte(s) sent control the 
frequency or attenuation of the three tone generators or the control or attenuation of the noise 
generator. The destinations for all addressed bytes are given in Table 6-8. 

Table 6-8 
Control Register Addresses 

R2 RI RO Address reulster 
0 0 0 Tone 1 frequency 
0 0 1 Tone 1 attenuation 
0 I 0 Tone 2 frequency 
0 1 1 Tone 2 attenuation 
1 0 0 Tone 3 frequency 
1 0 1 Tone 3 attenuation 
I 1 0 Noise control 
1 1 1 Noise attenuation 
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Sound Examples 
The following examples show how you can control the sound device by sending bytes to it. The 
"en program in example 1 outputs an array of bytes to the standard output device. Redirect the 
compiled program output with the command: 

sound-example > /dev/sound 

The data in the array controls the sound device output. To determine what the program data 
means to the sound output device, each byte is described in the text following the example. 
Using Tables 6-1 through 6-8, you can create your own sound effects or music from the 4400 
series products. 

*********************************************************** 

6-6 

* 
* 

* 
Sound generation routine sample. 

* 
* 
* 

*********************************************************** 

#include <stdio.h> 

int buf[] = {O,O,59,/* Set the tempo */ 
2,175,13,0,/* Set the frequency */ 
1,176,1, /* Set the volume */ 
1,188,2, /* Reduce volume 2 beats */ 
1,191,1, /* Turn voice off */ 
1,228,0, /* Turn on white noise */ 
1,249,2, /* Reduce volume 2 beats */ 

/* Replace 249 with 244 */ 
/* for greater volume */ 

1,255,1}; /* Turn voice off */ 
main () 

{ 

int i; 
for (i = 0;i<25 ;i++)/* Set up a FOR loop to */ 

putchar(buf[i]);/* Output the data in */ 
/* the array */ 

Example 6-1. Sound Example. 
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Set the tempo to be 1 beat per second (1000 millisec/beat): 

Byte 1 ° "Tempo word follows." 

Byte 2 ° "High order byte = (1000 div 16.667) div 256." 

Byte 3 59 "Low order byte = (1000 div 16.667) mod 256." 

Set the frequency for voice 2 to be 440 Hz: 

Byte 4 2 "2 command bytes follow." 

Byte 5 =175 1 010 111 1 

"Always 1" 

"Voice 2 
frequency" 

Byte 6 = 13 

"Always 0" 

"Low order 4 bits calculated as 
(3,150,000 div (32 * 440» div 16." 

° ° ° ° 110 1 

"Unused" 

"High order 6 bits: 
(3,150,000 div(32 * 440» div 16." 

Byte 7 ° "Hold this set of commands ° beats." 
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Play voice 2 at full volume for 1 beat: 

Byte 8 = 1 "I command follows." 

Byte 9 ==176 1 011 o 0 0 0 

"Always I" I 
I 

"Voice 2 I 
attenuation" I 

I 
"Leave it all the way on." 

Byte 10 1 "Play for 1 beat." 

Turn the volume of voice 2 down by 12 dB and play for 2 beats: 

Byte 11 - 1 "I command byte follows." 

Byte 12 ==188 1 011 110 0 

"Always 1" 

"Voice 2 
attenuation" 

"Attenuate by 12 dB." 

Byte 13 - 2 "Hold for 2 beats." 

Turn voice 2 off so it won't play forever: 

Byte 14 - 1 "I command byte follows." 

Byte 15 -191 1 0 1 1 1 1 1 1 

"Turn voice 2 off." 

Byte 16 == 1 "Hold for 1 beat." 
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Play white noise (hissing sound): 

Byte 17 1 "1 command byte follows" 

Byte 18 ==228 "1 110 o 1 o 0" 

"Always 1" "Shift rate = 0 (least 
coarse hissing sound).n 

Byte 19 o 

"Noise 
control" 

"Unused" 

"Hold 0 beats." 

"White noise" 

Turn down the volume 18 dB and hold for 2 beats: 

Byte 20 1 "1 command follows" 

Byte 21 =249 1 111 1 0 0 1 

"Always 1" 

"Noise 
attenuation" 

"Attenuate by 18 dB." 

Byte 22 == 2 "Hold 2 beats." 

Turn noise off: 

Byte 23 - 1 "1 command follows" 

Byte 21 =255 1 111 1 1 1 1 

"Always 1" 

"Noise 
attenuation" 

"Attenuate by 30 dB." 

Byte 25 - 1 "Hold 1 beat." 
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Printer Port 
The device / deY/printer provides interface to the 4400 series parallel interface printer port. This 
port provides a Centronics-compatible parallel port that can drive most inexpensive dot-matrix 
(and some letter quality) printers. 

/dev/printer accepts character streams and recognizes the ANSI X3.64 Select Graphic Rendition 
escape sequences for bold or italic characters. 

These devices are write-only; any attempt to read them will return an error. They are exclusive­
use devices and may be opened by only one task at a time. 

The system calls ttyget and ttyset can be used to examine device status and change operation 
settings. 

Other Devices 
The / dev directory contains other entries for devices supported by the operating system: 
diskc Raw system disk 
disklc .. dislmc Raw optional winchester disk 
floppyc Raw floppy disk drive 
tapec Raw streaming tape drive 
null Null device 
pmem Physical memory 
smem System memory 
swap Swap space on winchester disk 

These devices are all character-oriented. The raw versions of the peripheral devices provide 
access to them as simple character streams without file systems. The null device may be used as 
a data sink. The memory devices can be used to inspect and modify the system's memory. 

These devices, with the exception of /dev/null, are reserved for use by system programs. 

6-10 

CAUTION 

Be very careful when you use these devices because 
errors in programming them may crash the operating 
system and destroy the disk file structure. 
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DISPLAY, MOUSE, AND KEYBOARD SUPPORT 
The display of the 4400 series products is dependent upon the hardware design. Refer to the 
appendices for a description of the display of each product. The operating system controls access 
to the display and is consistant throughout the product family. The operating system also 
supports the creation and movement of a display curser. Information about mouse and keyboard 
event processing can be found in the 4400 Series Assembly Language Reference. 

The 4400 series display uses Smalltalk-80 conventions. The upper-left comer of the display has 
coordinates (0,0), while the lower-right comer has coordinates (1023,1023). X coordinates 
increase toward the bottom of the screen; Y coordinates increase to the right. 

Full program access to interactive event processing is supported through system calls to an event 
manager. Events include mouse movements, and up/down transitions of the mouse, keyboard, 
and joydisk contacts. The design of the event mechanism is patterned closely after a similar 
mechanism described on pages 648-650 of the book Smalltalk-80: The Language and Its 
Implementation. 

Cursor and Mouse Tracking 
The cursor is a 16 X 16 bit-map that is displayed by logically ~Ring it into the display bit-map. 
The contents of the area under the cursor are saved and they are restored when the cursor is 
moved. The operating system allows the cursor's position to track the motion of the mouse. 
When this feature is enabled, the operating system will automatically move the cursor whenever 
the mouse is moved. 

The mouse position is not allowed to exceed certain bounds when the cursor is linked to the 
mouse. The default bounds are the virtual display coordinates. The user may change these 
bounds and allow the cursor to be moved off the virtual display. 

FLOATING POINT SUPPORT 
The operating system provides access to the floating point hardware. Floating point values are in 
IEEE format. Both 32-bit single precision and 64-bit double precision formats are supported. 
For more information about floating point support, refer to 4400 Series Assembler Language 
Programmers Reference. 
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Appendix A 
4404 HARDWARE DEPENDENCIES 

This appendix is specifically for the 4404 Artificial Intellegence Machine, containing infonnation 
about the display and memory organization. Section 6 describes how to access the hardware with 
the software in the 4400 series family. 

DISPLAY SUPPORT 
The 4404 display is a 1024 X 1024 virtual display viewed through a 640 X 480 physical display 
viewport. The relation between the virtual display and the display viewport is shown in Figure 
A-I. The operating system includes support that allows positioning and smooth panning of the 
viewport over the virtual display. The operating system also supports the creation and movement 
of a display cursor. 

The 4404 display uses Smalltalk-80 conventions. The upper-left comer of the display has 
coordinates (0,0), while the lower-right comer has coordinates (1023,1023). X coordinates 
increase toward the bottom of the screen; Y coordinates increase to the right. 

Full program access to interactive event processing is supported through system calls to an event 
manager. Events include mouse movements, and up/down transitions of the mouse, keyboard, 
and joydisk contacts. The design of the event mechanism is patterned closely after a similar 
mechanism described on pages 648-650 of the book Smalltalk-80: The Language and Its 
Implementation. 

Display Panning 
The operating system allows the 640 X 480 hardware display viewport to be positioned anywhere 
on the virtual display as long as the upper left comer has an X-coordinate less than 383 and a Y­
coordinate less than 543. 

The operating system supports the panning of the viewport over the virtual display under control 
of the mouse and joydisk. When joydisk panning is enabled, pushing the top of the joydisk 
causes the Y -coordinate to decrease by 5 pixels during each vertical sync interrupt, while pushing 
the bottom causes it to increase a like amount. Pushing the left side of the joydisk causes the X­
coordinate to decrease 5 pixels per interrupt; while pushing the right side of the joydisk causes it 
to increase. Joydisk panning ceases in a particular direction when the coordinate for that 
direction reaches zero or its maximum value. 

The cursor remains at a fixed position on the virtual display while the viewport is panned by the 
joydisk. When cursor panning is enabled, moving the cursor will also cause the viewport to pan 
so that the cursor is always located within the physical viewport. This allows the mouse to pan 
the viewport position because the cursor position is usually linked to mouse movement. 
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Figure A-I. 640 X 480 Window Into 1024 X 1024 Bit-Map. 

A-2 



4404 HARDWARE DEPENDENCIES 

MEMORY USE 

Overall Address Space 
The 68010 processor on the 4404 is capable of addressing 16 Mb of memory. Of this, the 4404 
recognizes the lower 8 Mb. (All addresses given in this discussion will be hexadecimal unless 
stated otherwise.> The 4404 operating system uses a virtual memory scheme whereby 8 Mb of 
virtual memory is mapped into the 4404's physical memory in 4 Kb increments. To a 
programmer working through the operating system, it appears that the entire 8 Mb address space 
(ranging from 000000 through IFFFFF) is available. 

Physical Memory 
The standard 4404 contains 1 Mb of physical RAM in addresses 000000 through OFFFFF. 
Option 1 adds an additional 1 Mb of physical memory in addresses 100000 through 2FFFFF. 

Addresses 200000 through SFFFFF are reserved for future expansion. 

Display Memory 
The 4404 display memory begins at address 600000 and occupies through address 6FFFFF. The 
virtual display begins in the upper left corner at address 600000 and proceeds in 1024 (decimal) 
lines of 64 (decimal) 16-bit (decimal) words. Each word has the most significant bit first, thus 
each word controls 16 pixels on the display. 

1/0 and ROM Memory Space 
The memory segment from 700000 through 7FFFFF is dedicated to ROM, 110, and various 
utilities. It consists of eight 128 Kb pages arranged as: 

700000 -- 71FFFF Spare 0 
720000 -- 73FFFF Spare 1 
740000 -- 7SFFFF Boot ROM 
760000 -- 77FFFF Debug ROM space (for factory use) 
780000 -- 79FFFF Processor Board 110 (treated later) 
7 AOOOO -- 7BFFFF Peripheral Board 1/0 (treated later) 
7COOOO -- 7FFFFF EPROM application space 
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Processor Board 1/0 

780000 --781FFF 
782000--783FFF 
784000 -- 78SFFF 
786000 -- 787FFF 
788000 -- 789FFF 
78AOOO --78BFFF 
78COOO -- 78DFFF 
78EOOO -- 78FFFF 

Map Control Registers 
Video Address Registers 
Video Control Registers 
Spare 
Sound 
Floating Point Hardware 
Debug ACIA 
Spare 

Peripheral Board 1/0 

7 AOOOO -- 7 AFFFF 
7BlOOO--7BlFFF 
7B2000 -- 7B3FFF 
7B4000--7BSFFF 
7B6000 -- 7B7FFF 
7B8000 --7B9FFF 
7BAOOO -- 7BBFFF 
7BCOOO -- 7BDFFF 
7BEOOO -- 7BFFFF 

A-4 

Reserved for future expansion 
Diagnostic registers 
Printer 
Serial I/O 
Mouse 
Timer 
Calendar 
SCSI bus address registers 
SCSI 



Appendix B 
4405 HARDWARE DEPENDENCIES 
This appendix is specifically for the 4405 Artificial Intellegence Machine, containing 

infonnation about the display and memory organization. Section 6 describes how to access the 
hardware with the software in the 4400 series family. 

DISPLAY SUPPORT 
The 4405 display is a 1024 X 1024 virtual display viewed through a 640 X 480 physical display 
viewport. The relation between the virtual display and the display viewport is shown in Figure 
B-1. The operating system includes support that allows positioning and smooth panning of the 
viewport over the virtual display. The operating system also supports the creation and movement 
of a display cursor. 

The 4405 display uses Smalltalk-80 conventions. The upper-left comer of the display has 
coordinates (0,0), while the lower-right comer has coordinates (1023,1023). X coordinates 
increase toward the bottom of the screen; Y coordinates increase to the right. 

Full program access to interactive event processing is supported through system calls to an event 
manager. Events include mouse movements, and up/down transitions of the mouse, keyboard, 
and joydisk contacts. The design of the event mechanism is patterned closely after a similar 
mechanism described on pages 648-650 of the book Smalltalk-80: The Language and Its 
Implementation. 

Display Panning 
The operating system allows the 640 X 480 hardware display viewport to be positioned anywhere 
on the virtual display as long as the upper left comer has an X-coordinate less than 383 and a Y­
coordinate less than 543. 

The operating system supports the panning of the viewport over the virtual display under control 
of the mouse and joydisk. When joydisk panning is enabled, pushing the top of the joydisk 
causes the Y -coordinate to decrease by 5 pixels during each vertical sync inteffilpt, while pushing 
the bottom causes it to increase a like amount. Pushing the left side of the joydisk causes the X­
coordinate to decrease 5 pixels per inteffilpt; while pushing the right side of the joydisk causes it 
to increase. Joydisk panning ceases in a particular direction when the coordinate for that 
direction reaches zero or its maximum value. 

The cursor remains at a fixed position on the virtual display while the viewport is panned by the 
joydisk. When cursor panning is enabled, moving the cursor will also cause the viewport to pan 
so that the cursor is always located within the physical viewport. This allows the mouse to pan 
the viewport position because the cursor position is usually linked to mouse movement. 
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Figure B-1. 640 X 480 Window Into 1024 X 1024 Bit-Map. 
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MEMORY USE 

Overall Address Space 
The 68020 processor on the 4405 is capable of addressing a 32 Mb logical address range of 
memory. Of this, the 4405 recognizes the lower 16 Mb. (All addresses given in this discussion 
will be hexadecimal unless stated otherwise.) The 4405 operating system uses a virtual memory 
scheme whereby 32 Mb of virtual memory is mapped into the 4405's physical memory in 4 Kb 
increments. To a programmer working through the operating system, it appears that the entire 32 
Mb address space (ranging from 000000 through FFFFFF) is available. 

Physical Memory 
The standard 4405 contains 2 Mb of physical RAM in addresses 000000 through IFFFFF. 
Option 2/4 adds an additional 214 Mb of physical memory in addresses 200000 through 6FFFFF. 

Addresses 700000 through DFFFFF are reserved for future expansion. 

Display Memory 
The 4405 display memory begins at address EooOOO and occupies through address EFFFFF. The 
virtual display begins in the upper left comer at address EOOOOO and proceeds in 1024 (decimal) 
lines of 64 (decimal) 16-bit (decimal) words. Each word has the most significant bit first, thus 
each word controls 16 pixels on the display. 

I/O and ROM Memory Space 
The memory segment from FOOOOO through FFFFFF is dedicated to ROM, IJO, and various 
utilities. It consists of eight 128 Kb pages arranged as: 

FOOOOO -- FIFFFF Spare 0 
F20000 -- F3FFFF Spare 1 
F40000 -- F5FFFF Boot ROM 
F60000 -- F7FFFF Debug ROM space (for factory use) 
F80000 -- F9FFFF Processor Board IJO (treated later) 
FAOOOO -- FBFFFF Peripheral Board IJO (treated later) 
FCOOOO -- FFFFFF EPROM application space 
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~05HARDWAREDEPENDENCIES 

Processor Board I/O 

F80000 -- F81FFF Map Control Registers 
F82000 -- F83FFF Video Address Registers 
F84000 -- F85FFF Video Control Registers 
F86000--F87FFF Spare 
F88000--F89FFF Sound 
F8AOOO -- F8BFFF Floating Point Hardware 
F8COOO -- F8DFFF Debug ACIA 
F8EOOO--F8FFFF Spare 

Peripheral Board 1/0 

F AOOOO -- F AFFFF 
FBIOOO -- FBIFFF 
FB2000--FB3FFF 
FB4000 -- FB5FFF 
FB6000--FB7FFF 
FB8000 -- FB9FFF 
FBAOOO -- FBBFFF 
FBCOOO -- FBDFFF 
FBEOOO -- FBFFFF 

B-4 

Reserved for future expansion 
Diagnostic registers 
Printer 
Serial 110 
Mouse 
Timer 
Calendar 
SCSI bus address registers 
SCSI 



Appendix C 
4406 HARDWARE DEPENDENCIES 
This appendix is specifically for the 4406 Artificial Intellegence Machine, containing 

infonnation about the display and memory organization. Section 6 describes how to access the 
hardware with the software in the 4400 series family_ 

DISPLAY SUPPORT 
The 4406 display is a 1280 X 1024 raster display. The operating system supports the creation 
and movement of a display cursor. 

The 4406 display uses Smalltalk-80 conventions. The upper-left corner of the display has 
coordinates (0,0), while the lower-right corner has coordinates (1023,1023). X coordinates 
increase toward the bottom of the screen; Y coordinates increase to the right. 

Fqll program access to interactive event processing is supported through system calls to an event 
manager. Events include mouse movements, and up/down transitions of the mouse, keyboard, 
and joydisk contacts. The design of the event mechanism is patterned closely after a similar 
mechanism described on pages 648-650 of the book Smalltalk-80: The Language and Its 
Implementation. 

MEMORY USE 

Overall Address Space 
The 68020 processor on the 4406 is capable of addressing a 32 Mb logical address range of 
memory. Of this, the 4406 recognizes the lower 16 Mb. (All addresses given in this discussion 
will be hexadecimal unless stated otherwise.) The 4406 operating system uses a virtual memory 
scheme whereby 32 Mb of virtual memory is mapped into the 4406's physical memory in 4 Kb 
increments. To a programmer working through the operating system, it appears that the entire 32 
Mb address space (ranging from 000000 through FFFFFF) is available. 

Physical Memory 
The standard 4406 contains 2 Mb of physical RAM in addresses 000000 through 1 FFFFF. 
Option 214 adds an additional 214 Mb of physical memory in addresses 200000 through 6FFFFF. 

Addresses 700000 through DFFFFF are reserved for future expansion. 
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Display Memory 
The 4406 display memory begins at address EOOOOO and occupies through address EFFFFF. The 
virtual display begins in the upper left comer at address EOOOOO and proceeds in 1024 (decimal) 
lines of 64 (decimal) 16-bit (decimal) words. Each word has the most significant bit first, thus 
each word controls 16 pixels on the display. 

1/0 and ROM Memory Space 
The memory segment from FOOOOO through FFFFFF is dedicated to ROM, I/O, and various 
utilities. It consists of eight 128 Kb pages arranged as: 

FOOOOO -- FIFFFF Spare 0 
F20000 -- F3FFFF Spare 1 
F40000 -- F5FFFF Boot ROM 
F60000 -- F7FFFF Debug ROM space (for factory use) 
F80000 -- F9FFFF Processor Board I/O (treated later) 
FAOOOO -- FBFFFF Peripheral Board I/O (treated later) 
FCOOOO -- FFFFFF EPROM application space 

Processor Board 1/0 

F80000 -- F8I FFF 
F82000 -- F83FFF 
F84000--F85FFF 
F86000 -- F87FFF 
F88000 -- F89FFF 
F8AOOO -- F8BFFF 
F8COOO -- F8DFFF 
F8EOOO--F8FFFF 

Map Control Registers 
Video Address Registers 
Video Control Registers 
Spare 
Sound 
Floating Point Hardware 
Debug ACIA 
Spare 

Peripheral Board 1/0 

F AOOOO -- F AFFFF 
FBl000 -- FBIFFF 
FB2000 -- FB3FFF 
FB4000 -- FB5FFF 
FB6000 -- FB7FFF 
FB8000 -- FB9FFF 
FBAOOO -- FBBFFF 
FBCOOO -- FBDFFF 
FBEOOO -- FBFFFF 

C-2 

Reserved for future expansion 
Diagnostic registers 
Printer 
Serial I/O 
Mouse 
Timer 
Calendar 
SCSI bus address registers 
SCSI 



Appendix U 
4400 Series O/S Reference Update 

Please add the following subjects to your copy of the 4400 Series Operating System Reference 
Manual. The infonnation was not available when the manual was printed. 

cc 
The 'c' compiler, CC, takes the additional option +Q. 

Additional Options 
+Q -Suppress quad word alignment on 68020 code generation* 

*68020 only 

Explanation Of Options 
The 'c' compiler, by default, aligns data structures on quad word (words consisting of four 
eight-bit bytes) boundaries. This, while allowing the 68020 to load and execute faster, causes 
"holes" in the data structures. The +Q option lets you suppress this alignment to allow close 
packing of data structures or compatilbility with data structures generated with non quad-aligned 
compilers, such as 68000 or 68010 compilers. 
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conset 
You can choose several sizes and styles of monospaced fonts for your normal screen display on 
the 4405 and 4406. 

Additional Options 
selectFont=<name> -- small, smallBold, medium, mediumBold, 

large, largeBold, extraLarge, extraLargeBold* 

*68020 only. 

Explanation Of Options 
Conset allows you to select the size and style of fonts used by the terminal emulator. It allows 
you to select the suitable monos paced fonts from the selections in the directory Ifonts. The 
additional fonts in this directory are available via Smalltalk-80 or the graphics library. 
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headset 
The headset command allows you to enable or disable the floating point processor signals, 
enable or disable demand-load operation, and block-align??? (questions here) ... 

Additional Options 
+f/-f -- make file demand-load and block-aligned 
+I/-I -- set or clear "floating-point signal" bit 
+Z1-Z -- block-align text and data segments on 512 byte boundaries 

Explanation Of Options 
The +fl-f option makes the file block-aligned (see the +Z option) and causes it to be demand­
load - that is, only pages that cause a page fault are loaded into physical memory. 
Unreferenced pages are not loaded. 

The +1/-1 option allows you to catch or ignore signals generated by the floating point processor. 
By default, floating point signals are ignored. If you want to catch these signals, enable them 
with the +1 option. 

The +Z/-Z option lets you force text and data segments to begin on 512 byte boundaries. 
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load 

Additional Options 
+q -- suppress quad word alignment of each segment* 
+1 -- enable floating point signal processing 
+z -- align text and data segments on 512 byte boundaries 

*68020 only 

Explanation Of Options 
Nonnally, the loader aligns the beginning of each segment on a quad word (a word consisting of 
four eight-bit bytes) boundary. The +q option allows you to suppress this alignment. 

The loader nonnally does not enable floating point processor signals. If you are using, or need to 
catch, these signals, enable them with the +1 option. You can enable or disable signals on a 
compiled and loaded program via the headset utility. 

The +Z option lets you force text and data segments to begin on 512 byte boundaries. 
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Abort 4-20 
<ACK> 

acknowledge character (#6) 5-3 
Address space A-3, B-3, C-l 
ANSI Commands 5-3 
ANSI Command 

acknowledge character (#6) 5-3 
auto-repeat mode 5-25 
auto-wrap mode 5-26 
backspace character 5-3 
bell character 5-3 
carriage return character 5-5 
character (#0) 5-17 
character (#1) 5-23 
character (#127) 5-9 
character (#16) 5-9 
character (# 17) 5-7 
character (#lS) 5-S 
character (#19) 5-S 
character (#2) 5-24 
character (#20) 5-S 
character (#21) 5-16 
character (#22) 5-25 
character (#23) 5-12 
character (#24) 5-3 
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character (#30) 5-19 
character (#31) 5-33 
character (#4) 5-12 
character (#5) 5-12 
control representation mode 5-5 
cursor backward 5-5 
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cursor position report 5-4 
cursor up 5-7 
delete character 5-S 
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delete line 5-9 
device attributes 5-7 
device status report 5-10 
disable manual input 5-12 
disable manual input 5-9 
enable manual input 5-12 
enable manual input 5-9 
erase character 5-10 
erase in display 5-11 
erase in line 5-11 
form feed character 5-13 
graphic cursor position report 5-27 
horizontal and vertical position 5-14 
horizontal tab character 5-13 
horizontal tab set 5-14 
identify terminal 5-27 
index 5-15 
insert character 5-14 
insert line 5-14 
insertion/replacement mode 5-15 
keyboard action mode 5-15 
keypad application mode 5-27 
keypad numeric mode 5-27 
line feed character 5-16 
line-feed/new-line mode 5-16 
mouse button and graphic cursor position reportin: 
next line 5-16 
origin mode 5-30 
private use 1 5-17 
request graphic cursor position report 5-31 
request terminal parameters 5-30 
reset mode 5-lS 
reset to initial state 5-1S 
restore cursor 5-30 
reverse index 5-17 
save cursor 5-31 
screen mode 5-31 
select character set 5-20 
select graphic cursor report type 5-32 
select graphic rendition 5-21 
<select-code> 5-20 
send/receive mode 5-24 
set mode 5-22 
set top and bottom margins 5-32 
shift in character 5-22 
shift out character 5-23 
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space character 5-24 
tabulation clear 5-25 
vertical tab character 5-33 

ANSI X3.64 escapes 6-11 
Append 4-27 
Attenuation 6-3 
Beats 6-10 
<BEL> 
bell character 5 -3 

Boot procedure 6-1 
Bottom 4-24 
Break 4-28 
<BS> 
backspace character 5-3 

<CAN> 
character (#24) 5-3 

<CBT> 
cursor backward tab 5-4 

Cchange 4-30 
Centronics-compatible port 6-11 
Change 4-29 
<CHT> 
cursor horizontal tab 5-4 

Commset 6-2 
Conset 6-1 
Coordinates, display 6-12, A-I, B-1, C-l 
Copy 4-30 
<CPR> 
cursor position report 5-4 

<CR> 
carriage return character 5-5 

Crash 6-11 
<CRM> 
control representation mode 5-5 

<CUB> 
cursor backward 5-5 

<CUD> 
cursor down 5-6 

<CUF> 
cursor forward 5-6 

<CUP> 
cursor position 5-6 

Cursor 6-12, A-I, C-l 
operation 6-12 

<CUU> 
cursor up 5-7 

<DA> 
device attributes 5-7 

Index-2 

Dbs 6-8 
<DCl> 
character (# 17) 5-7 

<DC2> 
character (#18) 5-8 

<DC3> 
character (#19) 5-8 

<DC4> 
character (#20) 5-8 

<DCH> 
delete character 5-8 

Decibels 6-8 
<DEL> 
Character (#127) 5-9 

Delete 4-31 
/dev 6-1,6-11 
/dev/comm 6-2 
/dev/console 6-1 
/dev/disk 6-1 
Device driver, block-oriented 6-1 
Device driver, character-oriented 6-1 
Device drivers 6-1 
Device port 6-11 
/dev/null 6-11 
/dev/printer 6-11 
/dev/sound 6-2 
Display cursor A-I, B-1, C-l 
Display memory A-3, B-3, C-2 
Dkl 4-11 
Dk2 4-11 
<DL> 

delete line 5-9 
<DLE> 
character (#16) 5-9 

<DMI> 
disable manual input 5-9 

Dot-matrix printer 6-11 
<DSR> 
device status report 5-10 

<ECH> 
erase character 5-10 

<ED> 
erase in display 5-11 

Edit 4-20 
<EL> 
erase in line 5-11 

<EM> 
character (#25) 5-11 



<EMI> 
enable manual input 5-12 

<ENQ> 
character(#5) 5-12 

<EOT> 
character (#4) 5-12 

Esave 4-12 
<ESC> 
character (#27) 5-12 

Eset 4-13 
<ETB> 
character (#23) 5-12 

<ETX> 
character (#3) 5-13 

Event manager 6-12, A-I, B-1, C-l 
Expand 4-32 
<FF> 
fonn feed character 5-13 

Find 4-24 
Floating point 

IEEE number fonnat 6-12 
precision 6-12 
support 6-12 

Floppy disk drive 6-1 
Flush 4-40 
Frequency generator 6-3 
<FS> 

character(#28) 5-13 
<OS> 
character(#29) 5-13 

Hardware 6-1 
Header 4-13 
<HT) 
horizontal tab character 5-13 

<HTS> 
horizontal tab set 5-14 

<HVP> 
horizontal and vertical position 5-14 

<ICH> 
insert character 5-14 

<IL> 
insert line 5-14 

<IND> 
index 5-15 

Insert 4-33, 4-34 
Interactive events 6-12, A-I, B-1, C-l 
Interface 6 ... 1 
I/O memory space A-3, B-3, C-2 
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<IRM> 
insertion/replacement mode 5-15 

Joydisk A-I, B-1 
Kl 4-14 
K2 4-14 
<KAM> 

keyboard action mode 5-15 
Keyboard description 

alphanumeric keys 5-34 
caps lock key 5-33 
control key 5-33 
function keys 5-37 
joydisk keys 5-37 
numeric keypad 5-36 
shift key 5-33 
special keys 5-38 

<LF> 
line feed character 5-16 

Lkl 4-15 
<LNM> 
line-feedlnew-Iine mode 5-16 

Log 4-21 
Memory devices 6-11 
Memory use A-3, B-3, C-1 
Merge 4-35 
Mouse A-I, B-1 
Move 4-35 
<NAK> 
character (#21) 5-16 

<NEL> 
next line 5-16 

New 4-40 
Next 4-25 
Noise generator 6-4 
<NUL> 
character (#0) 5-17 

Null 4-39 
Null device 6-11 
Numbers 4-16 
Overlay 4-36,4-37 
Panning A-I, B-1 
Parallel port 6-11 
Peripheral devices 6-1, 6-11 
Phyical memory A-3, B-3, C-l 
Position 4-26 
Print 4-37 
Printer device 6-11 
<PU1> 

private use 1 5-17 
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RAM memory A-3, B-3, C-l 
Read 4-41 
Renumber 4-16 
Replace 4-38 
<Report-Syntax-Mode> 5-17 
<RI> 

reverse index 5-17 
<RIS> 
reset to initial state 5-18 

<RM> 
reset mode 5-18 

ROM memory space A-3, B-3, C-2 
<RS> 
character (#30) 5-19 

<SCS> 
select character set 5-20 

SCSI bus 6-1 
<Select-Code> 5-20 
Set 4-17 
<SGR> 

select graphic rendition 5-21 
<SI> 
shift in character 5-22 

<SM> 
set mode 5-22 

<SO> 
shift out character 5-23 

<SOH> 
character (#1) 5-23 

Sound device examples 6-2,6-6 
Sound generation 6-2 
<SP> 
space character 5-24 

<SRM> 
send/receive mode 5-24 

Stop 4-21 
Streaming tape drive 6-1 
<STX> 

character (#2) 5-24 
<SUB> 
character (#26) 5-24 

<SYN> 
character (#22) 5-25 

System calls 6-1 
Tab 4-18 
<TBC> 

tabulation clear 5-25 
<TEKARM> 

auto-repeat mode 5-25 
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<TEKAWM> 
auto-wrap mode 5-26 

<TEKCKM> 
cursor key mode 5-26 

<TEKGCREP> 
graphic cursor position report 5-27 

<TEKID> 
identify terminal 5-27 

<TEKKPAM> 
keypad application mode 5-27 

<TEKKPNM> 
keypad numeric mode 5-27 

<TEKMBREP> 
mouse button and graphic cursor position reporting 5-28 

<TEKOM> 
origin mode 5-30 

<TEKRC> 
restore cursor 5-30 

<TEKREQTP ARM> 
request terminal parameters 5-30 

<TEKRGCR> 
request graphic cursor position report 5-31 

<TEKSC> 
save cursor 5-31 

<TEKSCNM> 
screen mode 5-31 

<TEKSGCRT> 
select graphic cursor report type 5-32 

<TEKSTBM> 
set top and bottom margins 5-32 

Tempo 6-7 
Terminal 

compatibility 
DEC VT-l00 5-2 
tektronix 4100 series terminals 5-2 

Terminal emulation 5-1 
standards 5-1 

Terminal emulator 6-1 
Text 4-39 
Top 4-26 
Ttyget 6-1,6-11 
Ttyset 6-1,6-11 
U 4-22 
<US> 
character (#31) 5-33 

Verify 4-18 
Viewport A-I, B-1 
Virtual display A-I, B-1 



Virtual memory scheme A-3, B-3, C-l 
Voice 6-7 
Volume 6-8 
<VT> 
vertical tab character 5-33 

Wait 4-22 
White noise 6-10 
White noise generator 6-2 
Winchester disk 6-1 
Write 4-42 
X 4-23 
Zone 4-19 
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