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7.3 1/0 Error Messages 

This section describes I/O error messages generated when 
opmon error reporting is turned on. The subsection has three 
parts: 

• 7.3.1 Error Message Format 

• 7.3.2 

• 7.3.3 

How to Interpret the Dix (Device Index) Field 

Device Error Messages (er=Ox09) Grouped by 
Device 

7.3.1 Error Message Format 

Opmon gives device status with two codes, called er and ds. 
er is the generic error code, and ds is device-dependent status. 
ds is not always used, and when not used is 0. 

If opmon error reporting is turned on, the contents of any I/O 
request block (IORB) with er not 0 are printed just before the 
IORB is marked as done. The message begins with "I/O 
err:" and the format is as follows: 

dix=xx cmd=xx st=xx er=xx ds=xxxx ad=xxxx cnt=xxxx blk=xxxx 

The meanings of each field are as follows. 

dix = device index in hex. Assignments are as follows: 

1 first <device> in opmon configuration file (opus.dg) 

2 next <device> 

3 next <device>, and so on ... 

The console and asynchronous devices ( <coml>, <com2>, 
etc.) each take three dix entries: one each for input, output, 
and control. See Section 7.3.2 for an example of how to 
interpret the dix. 

cmd = I/O command 
0 = nop 
1 = reset 
2 = status request 
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3 = read 
4 =write 
5 = read; no wait 
6 = I/O control 

st = IORB status 
0 =idle 
1 =go 
2 = busy 
4 =done 

er = error type (hex) 
00: E_OK 
01: E_RT 
02: E_CE 
03: E_CMD 
04: E_DA 

05: E_MA 

06: E_NA 
07: E_RO 

08: E_DE 
09: E_DEV 

OA: E_DIX 
OB: E_CAN 
OC: E_NI 
OD: E_DMA 

OE: E_PAR 
OF: E_CRIT 

10: E_TO 
11: E_SYNC 

12: E_BADB 

800-00237-000 

no error 
ok after retry 
ok after correction 
illegal command 
illegal device address (e.g., 
disk block number) 
illegal memory address 
(outside 0000-EFFF) 
device not available 
attempt to write read-
only device 
data error 
device error (details 
in device status word) 
illegal device index 
canceled by system request 
no input available 
OMA abort (MMU abort 
during OMA) 
parity error during OMA 
DOS "critical error" (int 24h) 
- (not currently used) 
device timeout 
IORB request with IORB 
status<> GO 
bad block on disk (flagged 
block) 
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ds = device-dependent status 

This field varies according to device; see below. 

ad = mem01y address within Opus 100 segment. 

Legal values are 0000-EFFF. 

cnt = count (usually byte count) in hex 

blk = block number (e.g., disk block number) in hex 

7.3.2 How to Interpret the Dix 

I/O messages can be reported by devices of the kinds listed 
below. The device names shown (such as <dsk/O=filO> or 
<flpa=a: >) are in opus.dg format. When a message is 
reported, the dix (device index) is given; this number maps to 
the position of the device in the file opus.dg. 

For example, if the opus.dg looks like the sample below, the 
dixes are assigned as listed. 
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[s=?] 
[i=7] 
[ tz=PSTSPDT] 
<clock=clock> 
<console=console> 
<dos=dos> 
<dsk/O=c:> 
<flpa=a.:> 
<flpb=b:> 
<lp=lpt1> 
<tty0=com1> 
<tty1=com2> 
<vdi=gssvdi> 
<mt/O=wa.ngtek> 
<udio=udio> 
<pcl=pcl> 
<end> 

Within this sample file, the dix (device index) numbers would 
be the following: 

clock 
console 
dos 
c: 
a: 
b: 
lptl 
co ml 
com2 
gssvdi 
wangtek 
udio 
pd 

800-0023 7-000 

1 
2, 3, 4 (input, output, and control) 
5 
6 
7 
8 
9 
A, B, C (input, output, and control) 
D, E, F (input, output, and control) 
10 
11 
12 
13 
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7.3.3 Device Error (er=Ox09) Messages Grouped by 
Device 

This section lists messages generated for each kind of device 
listed in opus.cfg. 

• 7.3.3.1 

• 7.3.3.2 

• 7.3.3.3 

• 7.3.3.4 

• 7.3.3.5 

• 7.3.3.6 

• 7.3.3.7 

• 7.3.3.8 

• 7.3.3.9 

• 7.3.3.10 

• 7.3.3.11 

• 7.3.3.12 

• 7.3.3.13 

• 7.3.3.14 

800-0023 7 -000 

Asynchronous 1/0 

IBM PC Hard Disk (BIOS) 

IBM PC XT Hard Disk (DIRECT) 

IBM PC Diskette (BIOS Driver) 

IBM PC Diskette (DOS Driver) 

IBM PC Line Printer (Parallel Port) 

DOS Driver 

DOS-Based Virtual Drive Files 

Tape Devices 

PC Net Driver 

Ethernet Driver 

VDI Driver 

CGI Driver 

GN Driver 
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7.3.3.1 Asynchronous (Serial) I/O 

Opus5 driver: AS 
opmon devices: <com#> <coma#> <comh#> <ctm#> 

These are messages from serial lines; serial lines are named 
devices <com1>, <com2>, etc., in opus.dg. The messages 
are coded in bits and can be OR'd. They are output in hex. 

0001 break detected 
0002 parity error detected 
0004 framing error detected 
0008 input overrun (hardware) 
0010 input overrun (software buffer) 

0080 change in modem status detected 

0100 DTR active (out) - data terminal ready 
0200 RTS active (out) - request to send 

1000 DSR active (in) - data set ready 
2000 CTS active (in) - clear to send 
4000 CD active (in) - carrier detect 
8000 RI active (in) - ring indicator 

Example: 
dix=OD cmd=03 st=02 er=09 ds=0380 ad=OOOO cnt=OOOO blk=OOOOOOOD 

This means that on the device having the device index number 
OD (<com1> in our example), when a read (03) was attempted, 
with IORB status busy (02), a device error (09) occurred of 
type 0380 (DTR active, RTS active, change in modem status 
detected). 
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7.3.3.2 IBM PC Hard Disk (BIOS) 

Opus5 driver: 
opmon devices: 

DK 
<c: > ... 

The codes issued by the IBM PC BIOS (basic input/output 
system) disk driver are listed here. The BIOS is code that 
resides in ROM on the PC system board or on controllers such 
as the XT disk controller. It provides a standard interface to 
standard PC hard disks or any other compatible hard disk and 
controller; this interface allows programs to access the disk 
without having to be concerned with its device address or 
operating characteristics. 

This device is used only if you use partition-based OpusS 
virtual drives. 

Opus codes (hex): 

DE bad ecc on disk read - not correctable 
CE bad ecc on disk read - corrected 
BO bad block 

AT only (hex): 

EO status error/error reg=O 
CC write fault on selected drive 
AA drive not ready 

XT only (hex): 

FF sense operation failed 

AT or XT (hex): 

BB undefined error 
80 attachment failed to respond (timeout) 
40 seek operation failed 
20 controller failed 
09 data crosses 64K boundary 
07 drive parameter activity failed 
05 reset failed 
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04 requested block not found 
02 address mark not found 
01 bad command passed to disk I/O 

Example: 
dix=20 cmd=03 st=02 er=09 ds=0004 ad=0840 cnt=0200 blk=OOOOOOOD 

This means that on the device having the device index number 
20 (not listed in our example because not part of standard 
opus.cfg), when a read (03) was attempted, with IORB status 
busy (02), a device error (09) occurred of type 0004 (requested 
block not found). 
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7.3.3.3 IBM PC XT Hard Disk (DIRECT) 

Opus5 driver: 
opmon devices: 

DK 
<c:xt> ... 

Opus provides a driver that talks directly to the PC XT disk 
controller, bypassing the BIOS. 

This driver is used only if you use partition-based Opus5 
virtual drives. 

Opus codes (hex): 

DE bad ecc on disk read - not correctable 
CE bad ecc on disk read - corrected 
BO bad block 

XT only (hex): 

00 no error detected 
01 no index detected 
02 seek did not complete 
03 write fault 
04 drive not ready 
06 no track 0 signal 
07 drive parameter activity failed 
08 seek in progress 

10 ID ecc error 
12 no address mark 
14 block not found 
15 seek error 

20 invalid command 
21 illegal disk address 

Example messages for the <c: xt> device are similar to those 
for the BIOS hard disk device, except that the opus.cfg file 
must contain an entry for <c :xt>. 
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7.3.3.4 IBM PC Diskette (BIOS driver) 

Opus5 driver: 
opmon devices: 

DK 
<a:bios> <b:bios> 

The codes issued by the IBM PC BIOS diskette driver are 
listed here. 

Opus codes (hex): 

DE bad ere on disk read 

AT or XT (hex): 

80 attachment failed to respond (timeout) 
40 seek operation failed 
20 controller failed 
09 data crosses 64K boundary 
08 OMA overrun 
07 drive parameter activity failed 
04 requested block not found 
03 write attempted on write-protected diskette 
02 address mark not found 
01 bad command passed to disk I/O 

Example: 
dix=OA cmd=04 st=02 er=09 ds=OOBO ad=OD44 cnt=0014 blk=OOOOOOOO 

This means that on the device having the device index number 
OA (<a:bios> in our example), when a write (04) was 
attempted, with IORB status busy (02), a device error (09) 
occurred of type 0080 (attachment failed to respond). This can 
happen if no floppy is loaded in the floppy drive. 

800-00237-000 7-29 Opus Systems 



Opus lOOr1v1 U S E R M A N U A L 

7.3.3.5 IBM PC Diskette (DOS driver) 

Opus5 driver: 
opmon devices: 

DK 
<a:dos> <b:dos> 

Opus provides a driver that talks to the PC floppy disk 
controller, via DOS interrupts 25h and 26h, instead of via the 
BIOS. 

Opus codes (hex): 

DE bad ere on disk read 

er = e_dev (Ox09): 

80 attachment failed to respond (timeout) 
40 seek operation failed 
20 controller failed 
10 bad CRC on read 
08 OMA overrun 
04 requested block not found 
03 write attempted on write-protected diskette 
02 address mark not found 
00 other 

Example messages for the <a: dos> device are similar to 
those for the BIOS floppy disk device, except that the opus.cfg 
file must contain an entry for <a: dos>. 
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7.3.3.6 IBM PC Line Printer (parallel port) 

Opus5 driver: LP 
opmon devices: <lptl> ... 

The driver for the PC line printer (listed as <lptl> in the 
sample opus.cfg) sends the following messages (in hex): 

80 busy 
20 paper out 
10 printer not selected (offline) 
08 I/O error 

Example: 
dix=OC cmd=04 st=02 er=09 ds=0020 ad=OD44 cnt=0014 blk=OOOOOOOO 

This means that on the device having the device index number 
OC (<lptl> in our example), when a write (04) was 
attempted, with IORB status busy (02), a device error (09) 
occurred of type 0020 (paper out). 
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7.3.3.7 DOS Driver 

Opus5 driver: 
opmon device: 

DOS 
<dos> 

The DOS driver enables Opus5 to make DOS system calls. It 
is listed as <dos> in opus.cfg. 

The error messages for <dos> are the same as the messages 
for the DOS-based virtual drive files (see next section). 

The cmd field in DOS I/O messages is not meaningful (always 
00) for the <dos> device. 
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7.3.3.8 DOS-based Virtual Drive Files 

Opus5 driver: 
opmon devices: 

DK 
<fil#> <a:> <b:> 

If partition-based logical disks are not available, Opus5 can 
reside in DOS files that are seen as physical disk drives by the 
kernel. These DOS-file-based virtual drives can reside on 
hard disk (<filO>, <fil1>, etc.), or on floppy diskettes 
(<a : >, <b : >). 

The messages for <dos> are the same as the messages for 
DOS-file-based virtual drives. 

1 invalid function number 
2 file not found 
3 path not found 
4 too many opened files 
5 access denied 
6 invalid handle 
7 memory control blocks destroyed 
8 insufficient memory 
9 invalid memory address 
A invalid environment 
B invalid format 
C invalid access code 
D invalid data 
F invalid drive 

10 attempt to remove current directory 
11 not same device 
12 no more files 
13 attempt to write on write-protected diskette 
14 unknown unit 
15 drive not ready 
16 unknown command 
17 data error (CRC) 
18 bad request structure length 
19 seek error 
lA unknown media type 
1B block not found 
lC printer out of paper 
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10 write fault 
1E read fault 
lF general failure 
20 sharing violation 
21 lock violation 
22 invalid disk change 
23 FCB unavailable 

24-4F reserved 
50 file exists 
51 reserved 
52 cannot make 
53 fail on INT 24 

Example: 
dix=06 cmd=OO st=02 er=09 ds=0009 ad=OD44 cnt=0014 blk=OOOOOOOO 

This means that on the device having the device index number 
05 (<dos> in our example), with IORB status busy (02), a 
device error (09) occurred, of type 0009 (invalid memory 
address). 
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7.3.3.9 Tape Devices 

OpusS driver: MT 
opmon devices: <wangtek> <catamount> 

<archive> 

This driver provides an interface to 9-track or cartridge tape 
drives, through the Opus-supplied tape( l *) command. 

All tape operations print out a hex number when they 
complete. This number is the status of the tape drive at the 
conclusion of the requested operation. Bits in this status word 
are as follows: 

bit 0 Tape write-protected. 
bit l Tape drive offline. 
bit 2 Beginning of tape. 
bit 3 End of tape. 
bit 4 End of file. 
bit 5 Error. 
bit 6 Command not implemented. 
bit 7 Command timed out. 

Example: 
dix=05 cmd=03 st=02 er=09 ds=0002 ad=OD44 cnt=0014 blk=OOOOOOOO 

This means that on the device having the device index number 
11 (<wangtek> in our example), during an attempted read, 
with IORB status busy (02), a device error (09) occurred, of 
type 0002 (tape drive offline). 
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7.3.3.10 PC Net Driver 

Opus5 Driver: 
opmon device: 

pcl, pclc 
<pcl> 

The PC Net Driver enables you to use the IBM PC Network. 

The following hex codes can be returned: 

00 Good return 
01 Illegal buffer length for SEND DATAGRAM, 

SEND BROADCAST, ADAPTER STATUS, or 
SESSION STATUS 

03 Invalid command code 
05 Command timed out 
06 Message incomplete because buffer length too 

small 
08 Illegal local session number 
09 Not enough space available in the adapter for 

the session 
OA Session closed 
OB Command canceled 
OD Duplicate name in local name table 
OE Name table full 
OF Command completed, name has active 

sessions and is now de-registered 
11 Local session table full 
12 Session open rejected because no LISTEN 

command outstanding on remote 
13 Illegal name number 
14 Cannot find name called or no answer 
15 Name not found, or cannot specify "*" in 

column 1 of the name field, or you specified 
OOH. 

16 Name in use on remote adapter 
17 Name deleted 
18 Session ended abnormally 
19 Name conflict detected 
lA Incompatible remote device (unexpected 

protocol packet received) 
21 Interface busy (you called the BIOS out of an 
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22 
23 
24 
26 
4X 

50-FE 
FF 

Example: 

interrupt handler) 
Too many commands outstanding 
Invalid number in NCB_LANA_ NUM field 
Command completed while cancel occurring 
Command not valid to cancel 
Unusual network condition (X can be any hex 
value) 
Adapter malfunction 
The command is still pending 

dix=13 cmd=03 st=02 er=09 ds=0003 ad=OD44 cnt=0014 blk=OOOOOOOO 

This means that on the device having the device index number 
13 (<pcl> in our example), during an attempted read, with 
IORB status busy (02), a device error (09) occurred, of type 
0003 (invalid command). 
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7.3.3.11 Ethernet Driver 

Opus5 driver: ether 
opmon driver: <xln> 

The Ethernet driver allows you to use the Excelan Ethernet 
interface. 

The following error codes can be produced: 

01 Board having trouble 

04 Read/Write during netload had errors 

7.3.3.12 VDI Driver 

See IBM or GSS documentation. 

7.3.3.13 CCI Driver 

See IBM or GSS documentation. 

7.3.3.14 GN Driver 

Codes for these drivers are device-dependent; see the vendor 
documentation for the appropriate devices. 
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7.4 Turning On Opmon Error Reporting 

To turn on opmon error reporting from Opus5, press <alt-
128>. (Type the ALT key and, simultaneously, the numbers 1, 
2, and 8 011 the numeric keypad.) This causes a question mark to 
be printed. Type "e" after the question mark as shown below. 

$ <alt-128>?e 

Either "on" or "off" is printed, depending on the current 
state. To turn off error reporting, do the same operation you 
used to turn it on. The "e" is a toggle; that is, typing "e" 
again reverses the effect of the previous "e". 

Error reporting can be turned on in opus.cfg by placing [e] in 
the file. 
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8. Opus 100PM HARDWARE THEORY OF 
OPERATION 

This section provides an overview of the Opus lOOrM 
hardware, the hardware configuration options, and the 
operation of the Opus 100 coprocessor from a systems 
software viewpoint. 

8.1 Overview 

The Opus 100 consists of the following logical modules: 

CEll. - The CPU consists of a 32016 (Opus 108) or 32032 
(Opus 110) CPU, a 32082 MMU, a 32081 FPU and a 32201 
TCU. 

M.f1llilrJ1 - The memory consists of a lM-byte array (256K 
RAMs) with parity and a memory access/refresh controller. 
The memory has provision for a second lM-byte array to be 
piggybacked on top of the first array. A 3 Mbyte piggyback 
board is available for the Opus llOrM. Depending upon 
configuration, this provides a total of 1, 2, or 4 Mbytes., 

Peripherals - There are no onboard peripherals. All 
peripherals are under the control of the PC's microprocessor 
and are located either on the PC motherboard or on other 
boards in the PC chassis or expansion chassis. 

Op.us 100 OMA - The PC can access onboard memory 
through the MMU, which maps 60K bytes of PC address space 
into 512-byte pages of onboard memory. These accesses are 
typically made directly by the PC's microprocessor, but can be 
made (transparently to the Opus 100) by the PC OMA logic. 

PC Bus Logic - Communication with the PC is accomplished 
via a 512-byte host communications page of memory accessed 
by the PC via MMU, and via several special control/status 
addresses. The PC can reset or interrupt the Opus 100 via the 
control ports, and the Opus 100 can activate a PC interrupt 
line to request service. 
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PC OMA - PC OMA channels 0-3 access Opus 100 memmy 
normally. The IBM PC AT 16-bit OMA channels 4-7 do not 
transfer to Opus 100 memoty. 

8.2 Hardware Configuration Options 

The Opus 108rM (32016 CPU) has the following configuration 
options. Note that the wait state jumper differs depending on 
hardware revision. 

Opus 108 Option 

Software option 
Interrupt level 
Segment number 
Wait states 

Implemented at Board Location 
Rev AO-C3 Rev D and up 
025 (sw 1) 025 (sw 1) 
025 (sw 2-4) 025 (sw 2-4) 
025 (sw 5-8) 025 (sw 5-8) 
816 825 

The Opus 110PM (32032 CPU) has the following configuration 
options: 

Opus 110 Option 
Software option 
Interrupt level 
Segment number 
Wait states 

Imple111ented at Board Location 
02 (sw 1) 
02 (sw 2-6) 
02 (sw 7-10) 
H3 (JP2) 

The 8-switch DIP switchpack at location 025 (Opus 108) or 02 
(Opus 110) is used to implement three options: software 
option, interrupt level, and segment number. 

Default settings for the switches at location 025 are shown in 
Figure 8-1. 
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Location 025 (Opus 108) 

OFF 1 Software option 
ON 2 Interrupt Level 7 

OFF 3 Interrupt Level 3 
OFF 4 Interrupt Level 2 

ON 5 Segment number (LSB) 
OFF 6 Segment number 

ON 7 Segment number 
OFF 8 Segment number (MSB) 

Figure 8-1. 025 Switch Settings 

Default settings for the switches at location 02 are shown in 
Figure 8-2. 

Location 02 (Opus 110) 

OFF 1 
ON 2 

OFF 3 
OFF 4 
OFF 5 
OFF 6 

ON 7 
OFF 8 

ON 9 
OFF 10 

Software option 
Interrupt Level 7 
Interrupt Level 6 
Interrupt Level 5 
Interrupt Level 3 
Interrupt Level 2 
Segment number (LSB) 
Segment number 
Segment number 
Segment number (MSB) 

Figure 8-2. 02 Switch Settings 

These default settings select: 
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• Software option off 

• Interrupt level 7 

• Segment number A 

To help in changing any of these settings, the following 
sections provide technical details of each hardware 
configuration option. 

8.2.1 Software Option 

Switch 1 is readable by the Opus 100 processor and has no 
other hardware function. It should be left OPEN (OFF) unless 
required to be ON by software. 

8.2.2 Interrupt Request Level 

On the IBM PC bus, eight interrupt request levels are 
available: 

Level Standard PC Function 
(high) 0 Timer 

1 Keyboard 
2 Unused by the PC (Opus option; 9 on AT) 
3 Communications (Opus option) 
4 Communications 
5 Hard disk (XT) 
6 Floppy disk 

(low) 7 Printer (0£US default) 

The Opus 100 uses interrupt request level 7 by default. Levels 
2 and 3 may also be used on the Opus 108. Levels 6, 5, 3, and 
2 may also be used on the Opus 110. 

On the Opus 108, selection of interrupt request level is 
accomplished by switches 2-4 of the DIP switchpack at 
location 025. On the Opus 110, selection of the interrupt 
request level is accomplished by switches 2-6 of the DIP 
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switchpack at location 02. 

2 

ON 
OFF 
OFF 
OFF 
OFF 

Opus 108 Switch Setting 
2 3 4 

ON 
OFF 
OFF 

OFF 
ON 
OFF 

OFF 
OFF 
ON 

Opus 110 Switch Setting 
3 4 5 

OFF OFF OFF 
ON OFF OFF 
OFF ON OFF 
OFF OFF ON 
OFF OFF OFF 

Selects l ntcrrn pt 
Level 
7 (Opus default) 
3 
2 (9 on AT) 

Selects Interrupt 
6 Level 

OFF 7 (Opus default) 
OFF 6 
OFF 4 
OFF 3 
ON 2 (9 on AT) 

NOTE: The interrupt level specified in the Opus5 
configuration file must correspond to the Opus 100 switch 
setting. Opus5 software is written to allow the Opus 100 to 
share interrupt level 7 with the PC printer controllers. If your 
application requires that you use an interrupt request level 
other than level 7, change the switches according to the table 
above and notify Opus5 via opconfig when you configure the 
system. 

8.2.3 Segment Number 

The IBM PC address space ranges from hex 00000 to FFFFF 
(lM byte). The ordinary PC memory segment usage is as 
follows: 
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Hex Address Range 
00000-3FFFF 
00000-7FFFF 
00000-9FFFF 
AOOOO-BFFFF 
BOOOO-B7FFF 

B8000-BFFFF 
COOOO-C3FFF 
C8000-C9FFF 
CCOOO-COFFF 
EOOOO-EFFFF 
FOOOO-FFFFF 

Sta11dard PC Fu11ctio11 
256K-byte memory 
512K-byte memory 
640K-byte memory 
EGA modes 0-10 
monochrome adapter, EGA 
monochrome emulation 
CGA, PGA, EGA color emulation 
EGA BIOS 
XT disk BIOS 
PC-NET BIOS 
AT BIOS expansion 
System BIOS 

The shared memory segment for communication between the 
Opus 100 and the PC occupies 64K bytes and can be placed on 
any 64K boundary in this address space. Selection of 64K 
boundary is accomplished by switches 5-8 (7-10 on Opus 110) 
of the DIP switchpack at location 250 (02 on Opus 110). 

Opus 108 Switch Setting Selects Hex 
5 6 7 8 Address Range 

ON ON ON ON 00000-0FFFF 
OFF ON ON ON 10000-lFFFF 
ON OFF ON ON 20000-2FFFF 
OFF OFF ON ON 30000-3FFFF 
ON ON OFF ON 40000-4FFFF 
OFF ON OFF ON 50000-5FFFF 
ON OFF OFF ON 60000-6FFFF 
OFF OFF OFF ON 70000-7FFFF 
ON ON ON OFF 80000-8FFFF 
OFF ON ON OFF 90000-9FFFF 
ON OFF ON OFF AOOOO-AFFFF (Opus default) 
OFF OFF ON OFF BOOOO-BFFFF 
ON ON OFF OFF COOOO-CFFFF 
OFF ON OFF OFF 00000-0FFFF 
ON OFF OFF OFF EOOOO-EFFFF 
OFF OFF OFF OFF FOOOO-FFFFF 

Switches 7-10 (rather than 5-8) control the segment number on 
the Opus 110; otherwise, this table is exactly the same as for 
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the Opus 108. 

NOTE: The segment number specified in the OpusS software 
configuration file must correspond to the Opus 100 switch 
setting. Opus5 software is written to allow the Opus 100 to 
use any available segment number (normally 8, 9, A, D, or E). 
If your specific application requires that you choose a segment 
number other than A, change the switches according to the 
table above, and notify Opus5 via opconfig when you set up 
your system. 

8.2.4 Number of Wait States 

To optimize performance for a given combination of 
microprocessor speed (8 or 10 MHz) and RAM speed, the 
Opus 100 is jumpered to select some number of wait states. 
The Opus 100 can use 0, 1, 2, or 3 wait states, but generally 
uses only 0 or 1. The standard settings for the Opus 108 (Revs 
AO through C3) are shown in Figure 8-3 below. 

Opus 108 Rev AO - C3 (Location 816) 

1 2 1 2 

• • • • 
• • • • 

• • • • 
0 0 0 0 

0 wait 1 wait 
states state 

Figure 8-3. Wait States, Opus 108 

The standard settings for the Opus 108 Rev D and up, and all 
Opus llOs are shown in Figure 8-4. 
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Opus 108 Rev D and up (Location B25) 
Opus 110 all revs (Location H3 JP2) 

0 0 0 

• • • 

• • • 
• • • 
2 1 2 

0 wait 
states 

1 wait 
state 

Figure 8-4. Wait States, Opus 110 

8.3 Operation 

0 

• 
• 

• 
1 

See Section 8.5 for more information on the "commands" 
mentioned in this section. 

Addresses - The Opus 100 can be located on any 64K 
boundary in the PC address space. This is accomplished by 
means of four address option switches, as described in 
Chapter 2 (Hardware Installation). The examples in this 
section assume that the switches are set for AOOOO:O, with 
control/status addresses starting at AOOO:FOOO. 

Reset - The Opus 100 is initially held reset after power-up. 
The Opus 100 can also be reset by writing any value into 
shared memory location AOOO:F007. We call this issuing a 
RESET "command". Resetting the Opus 100 stops the Opus 
100 CPU and puts all registers into a known state. The MMU 
goes into "physical mode"; that is, address translation is 
disabled. 

Initialize - The initialize state is entered when the program in 
the PC issues a RESET command immediately followed by a 
GO command (writing any value into shared memory location 
AOOO:FOOS). This releases the system reset line, but forces a 
WAIT instruction to the CPU. In the initialize state, the PC 
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has access to the shared memory segment on the Opus 100 
board, i.e., the first 60K bytes of onboard memory. The re 
initializes the parity bits in the shared memory segment, tests 
the memory, and downloads selftest and initialization code for 
the Opus 100. 

The MMU translates 24-bit virtual addresses. In the initialize 
state, special hardware on the Opus board constructs 24-bit 
addresses by putting zeroes in the most significant 8 bits of all 
addresses. This permits access to the first 60K of physical 
memory on the Opus 100 board. The last 4K bytes in this 
segment (normally AOOO:FOOO - FFFF) are used for control 
functions as described in Section 8.5. 

After memory is initialized, the program running in the re 
(normally opmon) puts a bootstrap program (normally opsash) 
into the shared memory segment starting at location 0. This 
program cannot begin to run, however, until the go state is 
entered. 

G_Q - The go state is entered when the program running in 
the PC (normally opmon) issues the "commands" RESET, 
RUN, and GO. The reset is released by the PC, and the 
program loaded into the first page of Opus physical memory 
(normally opsash) begins to run in the CPU. The RUN 
command causes ones to be put into the most significant 8 bits 
of all addresses coming into the MMU; it is now up to the 
program running in the CPU to re-vector these addresses to 
some page in Opus physical memory. Opsash performs a 
selftest, initializes the OMA map, and sets the IRQ interrupt 
to signal the program running in the PC that the Opus board 
is ready to be used. It also normally performs a system 
bootstrap. 

All interaction between the Opus32 and the outside world is 
accomplished via the control/status addresses at AOOO:FOOO, 
and the host communications page. 

Interrupts - By setting an interrupt, the Opus 100 can inform 
the PC that a request is pending in the host communication 
page. The PC performs the action requested, updates the 
block status, and interrupts the Opus 100 to indicate 
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completion. Typical interrupts might be for a timer interrupt, 
keyboard character, or disk transaction. 

lYMl. - The non-maskable interrupt, triggered by the PC, 
serves as a break function. 

8.4 Opus 100 1/0 

Several special physical addresses can be read or written by 
the Opus 100 to monitor and control external events. These 
addresses are distinguished from memory addresses by the 
fact that they have bit 23 set to one (800000 hex). Note that 
these are physical addresses; the full 24-bit virtual address 
space is still available. 

These I/O locations are: 

Address Name 
800000 WAIT 

8000xx BIT 

Function 

WAIT instruction 

Single bit output port (write only) 
(Opus 110 only) 

800000: for Opus testing 
800004: for Opus testing 
800008: for Opus testing 
80000C: not used 
800010: not used 
800014: not used 
800018: not used 
80001C: EWPE= 1 force subsequent 
writes to be stored with bad parity 
(Opus testing purposes only) 

810000 STAT Status byte: (read only) 

(Opus 110 only) 

800-0023 7 -000 

Bit 15: PERRO=O parity error 
is in bytes 1 or 3 

Bit 14: PERRE=O parity error 
is in bytes 0 or 2 

Bit 13: PERRH=O parity error 
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Address Name Function 

810000 RSTE 

820000 ACK 

830000 IRQ 

is in bytes 2 or 3 
Bit 12: PERRL=O parity error 

is in bytes 0 or 1 
Bit 11: NC undefined 
Bit 10: Opus testing purposes only 
Bit 9: FLT=O parity error 

during MMU cycle 
Bit 8: HLDA=O parity error 

during PC bus cycle 

(Opus 108 a11d Opus 110) 

Bit 7: INT= 1 interrupt from PC 
Bit 6: IRQ=l interrupt to PC active 
Bit 5: PAR=l parity error 
Bit 4: OMA=l OMA abort 
Bit 3: OPT= 1 option switch open 
Bit 2: EIRQ=l IRQ enabled 
Bit 1: CPU~O this board Opus 110 

CPU= I this board Opus 108 
Bit 0: always 0 

Reset OMA and parity error latches 

Acknowledge (reset) interrupt from PC 

Send interrupt request to PC 

For functional details, see the following. 

WAIT - Reading this location returns a wait instruction 
(OxB2). This location is normally used only by the hardware 
during the initialization state. 

BIT - A single-bit output port. Only the least significant bit 
of the data being written is used by the output port. The 
remaining bits are not used by hardware. These bits are 
initialized to zero on power-up. 

STAT - Reading this location returns eight bits of status on 
Opus 108, sixteen bits of status on Opus 110. 

RSTE - This location is write-only; the actual bits written do 
not matter. Writing this location resets the OMA abort and 
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parity error latches. Both these errors cause NMI interrupts, 
and the NMI service routine should issue RSTE after the status 
byte has been read. 

ACK - Writing this location resets the interrupt latch set by 
the PC to interrupt the Opus 100. It is normally done at the 
beginning of the interrupt service routine. 

IE.Q - This location is write-only; the actual bits written do 
not matter. Writing this location sets an interrupt request 
latch that interrupts the PC on level 7 (default). The state of 
this latch is available as status bit IRQ; the PC resets it when it 
accepts the interrupt. 

8.5 PC I/O 

Several locations in the PC address space are used for Opus 
100 control/status functions. For locations that are to be 

·written, the data written is irrelevant. 

The control/status locations are: 

Address Name Function 
AOOO:FOOO STAT (Opus 108 and Opus 110) 

Bit 7: INT=l interrupt to 
Opus 100 active 

Bit 6: IRQ=l IRQ to PC active 
Bit 5: PAR=l parity error 
Bit 4: DMA=l OMA abort 
Bit 3: RUN* (diagnostic only) 
Bit 2: CWT* 
Bit 1: TSO* 
Bit 0: CTTL 

AOOO:FOOl EIRQ Enable IRQ interrupt to PC 

AOOO:F002 ACK Reset IRQ interrupt to PC 

AOOO:F003 INT Send attention interrupt 
to Opus 100 
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Address Name F 1111ctio11 

AOOO:F004 NMI Trigger Opus 100 non-maskable 
interrupt 

AOOO:F005 GO Release Opus 100 reset 

AOOO:F006 RUN Enable Opus 100 run mode 

AOOO:F007 RST Reset Opus 100 

For functional details, see the following. 

ST AT - Reading this location returns 8 bits of Opus 100 
status. 

EIRQ - Writing this location enables the IRQ interrupt to the 
PC. It can be sensed in both the PC and Opus 100 status 
bytes, whether or not IRQ is enabled. 

ACK - Writing this location resets the IRQ interrupt from the 
Opus 100. The reset should be performed at the beginning of 
the PC's interrupt service routine. 

INT - Writing this location sets the attention interrupt for the 
Opus 100. The state of this interrupt is available in the status 
byte. It is reset by the Opus 100 when the interrupt is 
recognized. 

NMI - Writing this location triggers an NMI interrupt in the 
Opus 100. The non-maskable interrupt can be used for special 
break conditions. 

G_Q - Writing this location releases the Opus 100 reset. It 
will begin running at location 0 if RUN is given first, or enter 
the wait state otherwise. See also RUN. 

RUN - Writing this location enables the Opus 100 for normal 
operation when the GO command is subsequently issued. 

RSI. - Writing this location resets and disables the Opus 100. 
See also GO and RUN. 
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APPENDIX A: Opus5 SOFTWARE INSTALLATION 
USING DOS FILES 

This appendix provides a step-by-step description of the 
procedures necessary to install the Opus5 software. This 
procedure differs from the one described in Chapter 3 because 
it uses DOS files as Opus5 logical disks. This procedure is 
recommended only if you cannot use partitions for Opus5 
logical disks. You MUST use partitions if you need file 
systems larger than 28 Mbytes. 

Not surprisingly, the installation procedure can be more or 
less complicated depending on system configuration 
requirements. Unusual configuration requirements include 
the following: 

• more than one file system 

• more than one hard disk drive 

• a swap area larger than 2 Mbytes 

• unusual segment number or interrupt level 

The letter C: is used to describe the hard disk drive, according 
to standard IBM naming conventions. If your system uses 
different names - for example, Texas Instruments systems 
use the letter E: for the first hard disk - be sure to expect that 
letter instead. 

After following the installation procedures in this appendix, 
you should perform the administrative set-up procedures 
appropriate to your system. The most common of these 
procedures are described in Chapter 4. 

A.1 Installation Checklist 

The following steps comprise installation using DOS files: 

1. Determine how many disk blocks you need to 
allocate for Opus5. (Section A.2) 
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2. Back up DOS. (Section A.3) 

3. Run the program opinit(l *) to install basic software 
and run the configuration program opconfig(l *). 
(Section A.4) 

4. Run the interactive, menu-driven program 
opload(l*). (Section A.5) 

The sections that follow describe these steps in detail. 

A.2 Determine Number of Blocks for Opus5 

You need a minimum of 10,000 512-byte blocks to store a 
small Opus5 operating system. This is about 5 Mbytes. You 
also need an additional minimum 2-Mbyte swap area, and at 
least 1 Mbyte for user files under Opus5. If you will be using 
your PC for DOS work, determine how much disk space you 
need for your DOS files, and compute your root file system 
size accordingly. 

NOTE: Consider your choice carefully. Once the Opus5 
logical disk has been created, its size cannot be changed 
without re-installing all of Opus5. 

If you have a 10-Mbyte disk, you have about 20,000 total 
blocks. 

To determine the number of free blocks on your system, run 
chkdsk under DOS, and divide the figure for "total bytes 
available" by 512. If you do not have enough space to create a 
large enough Opus5 logical disk, you should delete files 
accordingly. 

A.3 Back Up DOS 

CAUTION: BACKUP OF DOS FILES IS HIGHLY 
RECOMMENDED. 

If you are installing system software from scratch (so you have 
no DOS files), or you have no DOS files you want to save, 
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you can skip this step. 

1. Remove unnecessary files, e.g., redundant data files, 
scratch files, listing files and obsolete files. In addition, 
files available easily from another source, such as the 
DOS system distribution diskettes, could be removed. 

2. When you are ready for backup, run chkdsk on the 
drive(s) to be backed up (see DOS manual) to determine 
how many diskettes you will need to hold the backup. 

3. Using the DOS format command, format enough 
diskettes to hold the backup (using the size from 
chkdsk). 

4. Backup the drive(s) with the DOS backup command (see 
DOS manual). For example, to backup all files on drive 
C: onto diskette drive A: 

C>backup c: a:/s 

This completes the procedure for backing up DOS. 

A.4 Run opinit 

The command "opini t install" handles most aspects of 
system installation and configuration. Opinit requires the 
following steps: 

1. Insert the OpusS BOOT diskette. 

2. Type the following: 

C>a:opinit install 

This command does the following things: 

1. It creates a directory called \opus under DOS on 
the (first) fixed disk, and copies the contents of the 
Opus BOOT diskette to that directo1y. As each file 
is copied, the filename is displayed. It then 
requests that you remove the BOOT diskette and 
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insert the KERNEL diskette. It copies more OpusS 
files to DOS, including the OpusS kernel. 

2. It runs the program opinst, which begins running 
opconfig(l *), the system configuration program. 
See the next few subsections for in-depth 
information on opconfig. 

WARNING: Opconfig should be run by someone 
with a good understanding of the concepts of file 
system, and swap area, and also how UNIX 
operating systems treat devices. Opconfig is not a 
program to be run casually, since it alters the most 
basic system parameters and can write all over the 
disk(s). 

3. After opconfig is finished, opinit requests that you 
load the ROOT diskette. It copies a small OpusS 
file system into the swap area and boots this Opus5 
operating system from the swap area, bringing 
Opus5 to "SINGLE USER MODE". It then 
requests that you load the "K" diskettes; these are 
the minimum files required to boot Opus5 from the 
hard disk and run the next installation command, 
/opus/bin/opload. 

A.4.1 Running opconfig for System Initialization 

Opconfig sets up system parameters and configuration 
information. It has the following six main modules: 

(1) Standard System Initialization 
(2) Opus5 Device Configuration (opus.cfg) 
(3) DOS/Opus5 Partition Information 
(4) Disk Bad Block Handling 
(5) UNIX File System Layout 
(6) Opus5 UNIX System Parameters 

Opinit runs opconfig with option (1) "Standard System 
Initialization" in order to begin configuration of your DOS­
file-based Opus5 system. Option (1) does the following: 
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• it requests your system type (e.g., TI, PC, XT, AT, etc.) 
and automatically adjusts device names and clock rate 
appropriately. 

• it automatically invokes modified versions of options (2), 
(3), (4), and (5) as required. 

The following subsections describe opconfig in more detail. 

A.4.1.1 What Opconfig Docs 

Opus5 software uses information from opconfig during 
installation and booting. 

Opconfig is intended to be self-explanatory for most 
installations. It is menu driven and has help information. See 
opconfig(l *) for more information. 

You can type "exit" at any time to terminate opconfig and 
return to DOS. 

A.4.1.2 Running Opconfig 

Opconfig begins by asking you your system type (TI, XT, AT, 
etc.) so it can adjust clock rate and device names. It then 
verifies your time zone, and asks you to change it if necessary 
(help information is provided). 

Some Opus5 system parameters are listed in the DOS file 
opus.cfg; others are part of the kernel. Part of opconfig's job 
is to create and maintain the file opus.cfg; you should never 
have to modify that file directly in DOS (although you can). 
As part of standard system initialization, opconfig asks you to 
approve, and if necessary modify the standard mapping of 
kernel to opmon devices. See opus.cfg(4*) and opconfig(l *). 

For DOS-file-based Opus5 systems, you MUST change 
opus.cfg to reflect the fact that you will use DOS files rather 
than partitions for Opus5 logical disks, in addition to any 
other changes you need to make to the file. You cannot use 
the default device list. 
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DOS files are specified in opus.dg according to the format 
described in Section 6.2.3. If you choose to have one virtual 
drive for Opus5, delete the "<dsk/O=c: >" and 
"<dsk/1=d: >" devices and add the device 
"<dsk/O=filO>". 

If you need more than one DOS-file-based virtual drive, the 
second one should be specified as "<dsk/1=fil1>", etc., 
the third should be specified as "<dsk/2=fil2>", and so 
on. Use arguments to the filO device names as appropriate 
(see Section 6.2.3). You must use arguments if the second 
DOS-file-based virtual drive is on a different physical disk. 
For example, if you have two physical disks, c: and d:, and 
each is to contain a DOS file-based logical disk, your opus.dg 
entries might look like this: 

<dsk/O=filO(path=c:\opus\opfs\opfil)> 
<dsk/1=fil1(path=d:\opus\opfs\opfil)> 

If your DOS files are embedded several directory levels down, 
the DOS directories must already exist. 

Combinations of DOS-file-based and partition devices are 
allowed, and in some cases, encouraged. For example, TI PCs 
are limited to one partition per physical disk, but often have 
two physical disks. TI PC users can create an Opus5 partition 
for one entire disk (say, F:), and then create a DOS-file-based 
Opus5 virtual disk on their second disk, to reside there along 
with DOS. Their opus.cfg entries for disk devices might look 
like the following: 

<dsk/O=f:> 
<dsk/1=filO(size=10000,path=e:\opus\opfs\opfilO)> 

See Section 6.2.3 for more information. 

After opus.dg has been modified to your satisfaction, 
opconfig reboots the system and restarts. It reviews your 
system type, time zone, and opus.cfg file, and then displays a 
table of the disk devices, so that you can check the DK 
devices. This table shows 0 for the number of blocks in your 
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logical disks; the purpose of this table is simply for you to 
verify that there are the correct number of them. The diskette 
devices, since they are controlled by the DK driver, are also 
shown in this list. 

If you signify that this table shows the correct number of 
disks, opconfig then asks the number of 512-byte blocks in 
each DOS file that you will use for the Opus5 logical disk. 

After you reply, opconfig gives you the option of subdividing 
your logical disk(s) into file systems. One file system per 
logical disk is the default; but additional file systems can be 
created on section boundaries, subdividing the logical disk. 
You can also change the default section boundaries. 

Then opconfig enters module (4). This module ordinarily is 
used to spare bad blocks, but since you are using DOS files, 
DOS handles the sparing. Thus, the line for spare blocks is 
marked "NOT NEEDED". 

You can use this module to change the size of the swap area if 
necessary. Opconfig first reports the number of blocks being 
used by the file system and swap area, as shown below. 

The UNIX logical drive (dsk/O) is currently divided as follows: 

(1) Root file system: 18000 blocks (8 MB) 79% 

(2) Swap a.re a.: 4000 blocks ( 2 MB) 20% 

(3) Spa.re block a.re a: 202 blocks (0. 4 MB) 1 % 

Available: 0 blocks (0 MB) 0% 

Total partition size: 20202 blocks (10. 4 MB) 

Type 11 ? 11 for more information, type 11 q 11 to go to the next partition, 

type the corresponding number [1-3) to change a value. or type 

11 y 11 if these numbers are acceptable: 

If you want to change the size of the swap area, choose option 
(2). 
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Type "y" when you are satisfied with the size of the swap 
area. 

When opconfig is finished, opinit prompts you to insert the 
ROOT diskette, and, eventually, the K floppies. Opus5 is 
then booted in single user mode, and you are ready to run 
opload to load the rest of the Opus5 software. 

A.4.2 If Installation is Interrupted 

The first part of the "opini t install" procedure copies 
the BOOT and KERNEL floppies to disk. If you have 
interrupted the "opini t install" step after these floppies 
have been loaded and you wish to continue, you can issue the 
following command: 

C>opinst 

This begins the installation again, starting with the opconfig 
step. You can thus pick up the procedure without having to 
reload the BOOT and KERNEL floppies. 

A.5 Run opload 

Execute the following command to begin loading Opus5 from 
the Opus-supplied diskettes: 

# opload 

Opload(l*) is a menu-driven, self-documenting program. The 
first menu lists the groups of files contained in this release of 
Opus5. These group names (e.g., B, E, K, R) refer to Opus 
distribution diskettes or groups of diskettes. Descriptions of 
the contents and sizes of each group are in Appendix C. Use 
the opload menu to install files in this order: 

• The required file groups B and E. (The K group is also 
required, but is already installed.) 

• Other file groups or single files as you desire. 
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When you are finished, return to the OpusS shell by typing 
"q" ("quit"). 

This completes the procedure for software installation of 
OpusS. Now perform system administration setup procedures 
as described in Chapter 4. 
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APPENDIX B: Opus5 vs DOS - HELPFUL HINTS 

For users accustomed to the DOS environment, but new to 
Opus5, this section offers a few brief comparisons and offers a 
few hints regarding Opus5 operation. 

Case Sensitivity - Opus5 is case-sensitive; DOS generally 
isn't. For example, under DOS, "DIR" and "dir" mean the 
same thing; however, under Opus5, the corresponding 
command "ls" would not be recognized if typed as "LS". 

Time Zone - Internal Opus5 time is Greenwich Mean Time 
(GMT), not local time. Therefore, to cause Opus5 to keep 
local time, you must provide Opus5 with your time zone. See 
Section 4.3 for details on setting the time zone. 

Sync(l) and Fsck(lM) - Two Opus5 commands are extremely 
important to successful system operation under Opus5. The 
two commands are sync and fsck. 

sync - Before shutting down under Opus5, always 
type sync. This causes Opus5 to update the 
superblock to reflect any changes that have occurred 
since the last sync was executed. (ln multiuser mode, 
the system periodically executes a sync automatically). 
The dos(l *) command also executes a sync 
automatically. 

fsck - The Opus unix command automatically 
executes fsck, performing a file system check and 
verifying the integrity of the root file system. Before 
executing mount(lM) to mount another file system, 
you should run fsck on that file system. 

Program Termination - Under DOS, programs are terminated 
with <ctrl+c> or <ctrl+Break>. Under Opus5, however, 
programs are terminated with an ASCII DEL character. This is 
generated from the PC keyboard with <ctrl +backspace>, 
NOT with the PC Del key. This applies generally to all Opus5 
references to the DEL function. The <ctr!+ Break> function 
may terminate Opus5 and return to DOS; use it with extreme 
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care. 

Line Editing - The normal DOS line-editing function keys are 
not available under Opus5. The Opus5 backspace and line-
cancel characters are initially # and @, but can be redefined ,, 
by stty(l). /opus/.profile sets them to the backspace key and 
< ctrl + x>. The <shift+ PrtSc> and <ctr!+ N um Lock> 
functions are available under both DOS and OpusS. 

Command Analogs - Many DOS commands have analogous 
commands under OpusS. The following list shows many such 
commands. Operation and syntax may vary; refer to the 
appropriate manuals before using a new command for the first 
time. 

DOS Oe_usS 
backup cpio, tar 
cd cd 
chdir cd 
chkdsk fsck 
command sh 
comp di ff 
copy cp, dd 
date date 
debug adb, sdb 
del rm 
dir ls, dir* 
diskcopy dd 
edlin ed, vi 
erase rn1 
find grep 
link Id 
mkdir mkdir 
mode stty 

*dir under OpusS is an Opus-supplied shell function defined 
in /opus/. profile. 
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DOS OpusS 
more pg 
path PATH= 
print pr 
prompt PSl=, PS2= 
recover fsck 
ren mv 
restore cpio, tar 
rmdir rmdir 
set set, <variable>= 
sort sort 
time date 
tree find 
type cat 
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APPENDIX C: File Groups in the C3 Release 

Opus5 Release C3 contains the following groups of files: 

A - Accounting programs and related files 

Group A contains system accounting files. These are most 
useful for large systems with many users. They are not 
appropriate for most Opus installations. We suggest that you 
not install group A. 

B - Bin programs and related utilities 

Group B contains the most important of the standard utilities. 
Group B should be installed. 

C - C compiler and related programs and files 

Group C contains the files necessary to compile and execute C 
programs. If you wish to do program development, you 
should install group C. (Group I and B should be installed as 
well.) 

E - Etc maintenance programs and related files 

Group E contains most of the system maintenance utilities. 
Group E should be installed. 

F - F77 compiler and related programs and files 

Group F contains the files necessary to compile and execute 
F77 programs. If you wish to do Fortran 77 program 
development, you should install group F. (Groups C and I 
should be installed as well.) 

G - Games and related files 

Group G contains educational and recreational programs. Of 
all the OpusS programs, these are the least important; they are 
not necessary for the operation of Opus5 and they are not 
used in any standard application. If you need the disk space 
for more important files, do not install these programs. 
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I - Include files 

Group I contains the include files necessary to compile C 
programs. If you want to do program development, you 
should install group I. (Group I should be installed when 
group C is installed.) 

K - Key directories and files 

Group K contains the key files necessary to have OpusS run 
successfully. Group K must be installed. 

L - Lint and related files 

Group L contains programs and libraries related to lint(l), 
lex(l), the standalone C compiler and support libraries, as 
well as other C support programs such as cb(l), ctrace(l), and 
cxref(l). Group L is optional. 

M- AT&T Reference Manual Pages 

Group M contains the AT&T online manual. This information 
is the same as the hardcopy User Reference Manual, Programmer 
Reference Manual, and Administrator Reference Manual. 

T - Terminfo files 

Group T contains files necessary for running programs that 
use the terminfo capability (e.g. vi(l)). These files make up 
approximately half the files in the Opus5 release. It is likely 
that you need only a few. You should install only those files 
needed for the terminals you will be connecting to your 
system. You should not install Group T. 

U - Utilities (major /usr/bin programs) 

Group U contains Opus5 utilities of secondary importance. It 
is a fairly large group of files, only some of which may be 
useful for any given installation. Group U is optional. 
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V - Various utilities (minor /usr/bin programs) 

Group V contains specific Opus5 utilities that are not needed 
at every installation, including SCCS and the files associated 
with the LP spooling system. It is a fairly large group of files, 
and should only be loaded by those requiring these programs. 
Group V is optional. 

W - Historical utilities (minor /usr/bin programs) 

Group W contains the least important Opus5 utilities. For the 
most part, this group contains files specific for the VAX 
environment that are not useful in the Opus5 environment. It 
is a fairly large group of files, only some of which may be 
useable for any given installation. Group W should not be 
loaded. 

To help you plan the space allocation on your disk, here are 
the approximate sizes in 512-byte blocks of the various groups 
of Opus5 files. The entire release requires about 24500 blocks. 

Group Size in Blocks 
K,B,E 4760 
A 440 
c 2050 
F 1040 
G 760 
I 540 
L 2020 
M 3820 
s 1100 
T 950 
u 2550 
v 1750 
w 1180 
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APPENDIX D: HINTS FOR PORTING F77 
PROGRAMS 

This appendix gives pointers on how to interface FORTRAN 
and C programs, and how to port FORTRAN 77 programs to 
run under Opus5. Some of this information is already 
contained in the standard AT&T documentation. The UNIX 
System V Fortran-77 Reference Manual from AT&T (publication 
number 308-278) is the primary reference. We also 
recommend that you have the Series 32000 lnstrnction Set 
Reference Manual from National Semiconductor Corporation 
(Customer Order Number NSP-INST-REF-M, NSC Publication 
Number 420010099-00 lB). 

D.1 Procedure Names 

These rules should be kept in mind. 

l. Both C and FORTRAN put an underscore(_) in front of 
external procedure names. 

2. FORTRAN also puts an additional underscore at the end 
of an external procedure name. 

Examples: 
The C function 

foo () { ... } becomes _foo 

The FORTRAN subroutine 

SUBROUTINE FOO becomes _foo_ 

(Note: FORTRAN by default does not care about 
case. It can be forced to be case sensitive by 
using the f77 -U option.) 

To call a C function from FORTRAN, use the statement below: 

CALL ALPHA 

The C function must be declared as follows: 
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alpha_() 
{ 

} 

This example assumes that the routine alpha does not return 
any value. If the C function returns a value, the function type 
must be declared explicitly. In FORTRAN the function 
declaration would be 

INTEGER ALPHA, I 
I = ALPHA(l) 

The C function would then be 

int alpha_(i) 
int i; 
{ 

int intval; 

return (intval); 
} 

D.2 Data Representation 

The following is a table of corresponding FORTRAN and C 
declarations. 
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c 
int x; 
int x; 
float x; 
double x; 

short x; 
struct {float r,i;} x; 
struct {double dr, di;} x; 
char x [6]; 
char x 

FORTRAN 

INTEGER X 
LOGICAL X 
REAL X 
DOUBLE PRECISION X or 
REAL*8 X 
INTEGER*2 X 
COMPLEX X 
DOUBLE COMPLEX X 
CHARACTER*6 X 
CHARACTER*! X 

Caution: Make certain that both FORTRAN and C understand 
the type of the functions to be the same. 

Note that the first element of a C array always has subscript 
zero, but FORTRAN arrays begin at 1 by default. FORTRAN 
arrays are stored in column-major order, C arrays are stored in 
row- major order. 

D.3 Return Values 

A function of type integer, logical, real, or double preos10n 
declared as a C function returns the corresponding type. A 
complex or double complex function is equivalent to a C 
routine with an additional initial argument that points to the 
place where the return value is to be stored. Thus, 

COMPLEX FUNCTION F( ... ) 

is equivalent to 

f_( temp, ... ) 
struct { float r, i; } *temp; 

A character-valued function is equivalent to a C-routine with 
two extra initial arguments: a data address and a length. 
Thus, 
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CHARACTER*15 FUNCTION G( , , , ) 

is equivalent to 

g_( result, length, ... ); 
char result[]; 
long length; 

and can be invoked in C by 

char chars[15]; 

g_( chars, 15, ... ) ; 

D.4 Arguments 

All FORTRAN arguments are passed by address (CALL BY 
REFERENCE). In addition, for every argument that is of type 
character or that is a dummy procedure, an argument giving 
the length of the value is passed. (The string lengths are int 
quantities passed by value.) The order of arguments is then as 
follows: 

1. Extra arguments for complex and character functions. 

2. The address for each data object or function. 

3. A long for each character or procedure argument. 

Thus the following call in FORTRAN 

CHARACTER*80 LINE 
INTEGER I 
DOUBLE PRECISION D 
REAL R 

CALL ALPHA ( I, D, LINE, R ) 

is equivalent to the following in C: 
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alpha_( i, d, line, r, 

int *i: 
double *d: 
char *line; 
float *r; 

length ) 

/* address 

/* address 

/* address 

/* address 

of i */ 
of d */ 
of line */ 
of r */ 

int length; /* length of line */ 
{ 

} 

In the above example, note carefully that the le11gt'1 of line 
follows AFTER the regular arguments. 

D.5 The 32000 Assembly Interface 

Registers rO, rl, r2, r3, fO, fl, f2, f3, f4, f5, f6, f7 are treated as 
temporary registers. They are not saved across 
subroutine/function calls. 

Register rO is also used to return integer and pointer values 
from functions. 

Register fO is used to return single precision floating point 
values from functions. 

The register pair fO,fl is used to return double precision 
floating point values from functions. 

Registers r4, r5, r6, r7 are used as register variables in C. They 
are also used for aliasing loop variables in FORTRAN. They 
must be saved and restored when used. 

The stack pointer (sp) is used for passing arguments. The 
NS32000 "tos" address mode is often used to pass arguments. 

The frame pointer (fp) has the following functions: 

1. Subroutine linkage 

2. Access to local variables 

3. Access to arguments 
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The static base register is currently set to zero. 

It is very instructive to examine the assembly language output 
from the C or FORTRAN compilers. This can be done by the 
-S option to the compilers. The result will be in the 
corresponding ".s" file. 

D.6 Porting FORTRAN Programs 

This section gives hints for porting FORTRAN 77 programs to 
run under Opus5. 

The Opus implementation of F77 adheres closely to the ANSI 
Fortran 77 standard. It follows the description in the UNIX 
System V Fortran-77 Reference Manual (the primary reference). 
The following list describes common porting problems, and 
notes exceptions to the primary reference where applicable. 

1. The command line option "-I2" does not work. Instead, 
use the "integer*2" convention within your program. 

2. Opus F77 invokes the long jump assembler by default. 
If you want to use the short jump assembler, compile 
using the "-Ta/bin/as" command line option; for 
example, 

f77 -Ta/bin/as myprog 

3. Opus has added a command line option to F77 to create 
a cross-reference. The option is "-x". The cross­
reference (program_name.x) is put into the current 
directory. 

4. Note that the syntax to include a file is 

include "stuff" 

This statement is replaced by the contents of the file 
stuff. 

5. F77 ordinarily puts a newline at the end of literal strings 
to be printed. For example, 
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WRITE (*,10) 
10 FORMAT (ENTER YOUR NAME',) 

outputs the following: 

ENTER YOUR NAME 

where "_"represents the current cursor position. 

You can disable this by putting a dollar sign ($) at the 
end of the line to be printed, as follows: 

WRITE (*10) 
10 FORMAT (ENTER YOUR NAME',$) 

This outputs the following: 

ENTER YOUR NAME_ 

6. Records are exactly 80 bytes long in the Opus 
implementation of FORTRAN 77. Some 
implementations allow 80-byte records with a newline at 
the end (i.e., 80 plus l); Opus does not. 

7. The Opus implementation adheres to the IEEE-754 
floating point standard. This means that if you try to 
convert a double-precision number to any representation 
not large enough to hold the entire number (e.g., double 
to single precision, or double lo integer), you will get a 
floating point exception. You will NOT get the same 
answer with less precision, as on a VAX. This is 
because the double-precision format differs between the 
VAX and the Opus Floating Point Unit. On a VAX, the 
first word of a double-precision number has the same 
format as a single-precision number: a sign bit, 8 bits of 
exponent, and 23 bits of mantissa. On the Opus FPU, 
the first word of a double-precision number has a sign 
bit, 11 bits of exponent, and 20 bits of mantissa. 
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8. The ANSI Standard does not specify what happens when 
a character expression is assigned to, say, an integer. 
F77 happens to treat all the following the same: 

I='ABCD' 
I='A' 
I=ICHAR (.A') 

To achieve the intended (albeit non-portable because of 
byte ordering) result of the first assignment, an 
EQUIVALENCE must be used in £77. 

9. The ANSI Standard suggests, but does not require, that 
Hollerith constants be treated as integers. F77 treats 
Hollerith constants as alternative notations for character 
strings. Therefore, the result of: 

I=4Ha.bcd 

is the same as: 

I=·a.· 

or 

I=ICHAR('a.') 

10. Numeric variables are aligned in common storage as 
follows: 

TYPE 
integer 
integer*2 
real 
double precision 
complex 
double complex 

BYTE ALIGNMENT 
4 
2 
4 
4 
4 
4 

F77 gives a "common alignment" error for a variable v 
when v does not begin on the proper boundary. Usually 
this is because the variable immediately preceding v in 
the common list has upset the alignment; and usually 
the preceding variable is an integer*2. 

To solve this problem, change the declaration of the 
common area so that integer*2 variables are listed last. 
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11. Note that the FORTRAN Standard does not specify 
where a file that has been explicitly opened for 
sequential I/O is initially positioned. The Opus 
implementation attempts to position the file at the end, 
so a write appends to the file and a read results in an 
end-of-file indication. To position a file to its beginning, 
use a rewind statement. The preconnected units 0, 5, 
and 6 are positioned as they come from the program's 
parent process. 

12. The maximum FORTRAN unit number in this 
implementation is 25. 

The maximum number of files that can be opened is 20. 
Remember that stdin, stdout, and stdcrr are 3 of the 20 
files, so you can open 17 files in addition to these three. 
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APPENDIX E: ADDING SERIAL PORTS 

Opus5 Release C3 supports three adapter boards for adding 
serial ports to the Opus lOOrM system. These are: 

1. The Hostess Multiuse Host Adapter by Control Systems, 
Inc (2855 Anthony Lane, Minneapolis, MN 55418). Up to 
two Hostess boards are supported, each of which 
supplies up to 8 serial ports, in addition to the standard 
serial ports. 

2. The 4-port adapter by AST (2121 Alton Ave., Irvine, CA 
92714). Up to two AST boards are supported. 

3. The Computone ATvantage-M card from Computone 
Systems, Inc (1 Dunwoody Pk., Atlanta, GA 30338). 
Computone boards come in 4-port and 8-port models; up 
to 24 total Computone devices are supported. 

This appendix, which is meant to supplement the vendor 
documentation, gives some general Opus-specific hints for 
using each of these boards. 

E.1 Hostess Board 

From opmon's point of view, the additional serial ports on the 
Hostess board are <comh#> devices; from the kernel's point 
of view, they are TTY devices, controlled by the AS driver (see 
Section 6.7). <comh#> devices and <com#> devices share 
the same opmon driver. 

You can use either 4 or 8 ports on the Hostess board. The 
connector at J3 (in conjunction with SWl position 1 and SW2 
position 8) determines how many ports you can use, according 
to Figure E-1 below. 
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4 Ports 8 Ports 

1 2 3 1 2 3 

. ·-· ·-· . 
Figure E-1. J3 Connector - #Ports 

In order to use each Hostess board, you must modify opus.cfg 
to add <comh#> devices. You can modify opus.cfg either by 
using opconfig(l*), or by directly editing the file using edlin 
or WordStar in non-document mode. See Section 6.7 for 
format. You must explicitly specify the 110 address and 
interrupt level for <comh#> devices. You must also ensure 
that the 1/0 addresses you choose for the <comh#> devices 
do not conflict with anything else in your system. Since each 
<comh#> device takes up eight addresses, you need a total of 
32 addresses for 4-port and 64 addresses for each 8-port 
Hostess board. Consult the IBM Technical Reference Manual or 
equivalent manual for your PC to determine which 1/0 
addresses are in use. 

The starting 1/0 address is selectable by switches on the 
Hostess board, as shown in Figure E-2. 
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Switch 1 - Set 1/0 Address (4-port Hostess) 

7 6 
on on 

5 

off 
200 

4 

off 
100 

3 
off 
080 

2 

off 
040 

Switch 1 - Set 1/0 Address (8-port Hostess) 

7 6 
on on 

5 
off 
200 

4 

off 
100 

3 
off 
080 

2 

off 
040 

Example: 1/0 Address = Ox280 (4-port) 

7 6 5 4 3 2 

on on off on off on 

Example: 1/0 Address = Ox280 (8-port) 

7 6 5 4 3 2 

on on off on off on 

Figure E-2. Hostess 1/0 Address Switches 

1 
OFF 
020 

1 
OFF 

1 
on 

1 
off 
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The table below summarizes these settings: 

Switch Setting 
1 110 Ox020 (4-port) 

off (8-port) 
2 I/O Ox040 
3 I/O Ox080 
4 1/0 OxlOO 
5 1/0 Ox200 
6 on 
7 on 
8 on 

Each Hostess card must use a different base address and a 
different interrupt level. Each successive <comh#> device 
address is 8 greater than the previous one. For example, if the 
starting address is Ox280, the device <comh1> will have 
Ox280 as its "io_address". 

The interrupt level is also selectable by switches on the 
Hostess board, as shown in Figure E-3. 

Switch 2 - Set Interrupt Level, 4-port Hostess 

8 7 6 5 4 3 2 

ON 7 6 5 4 3 2 

select one additional switch on for int 2-7 

Switch 2 - Set Interrupt Level, 8-port Hostess 

8 7 6 5 4 3 2 
OFF 7 6 5 4 3 2 

select one additional switch on for int 2-7 

Figure E-3. Hostess Interrupt Level Switches 

These settings are summarized in the table below: 

1 
on 

1 

on 
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Switch Setting 
1 on (mask enable) 
2 on = int 2 
3 on= int 3 
4 on = int 4 
5 on = int 5 
6 on= int 6 
7 on = int 7 
8 on= 4 port 

off = 8 port 

All <comh#> devices on the same card must share the same 
interrupt level. Thus, if the interrupt level for the first board 
is 2, and the interrupt level for the second board is 3, and the 
starting address for the first board is Ox280, and the starting 
address for the second board is Ox2CO, the entries in opus.cfg 
might look like this: 

<tty0=comh1(io=Ox280,int=2)> 
<tty1=comh2(io=Ox288,int=2)> 

<tty7=comh8(io=Ox2B8,int=2)> 
<tty8=comh9(io=Ox2CO,int=3)> 

<tty15=comh16(io=Ox2F8,int=3)> 

<com#> and <comh#> devices are listed together in 
opus.cfg. You can explicitly associate particular UNIX TTYs 
with com# and comH# devices, using the tty#= 
convention in opus.cfg. For example, you can associate UNIX 
tty4 with comh2 by typing the following in opus.cfg: 

<tty4=comh2(io=Ox288,int=2)> 

If you do not specify tty#=, then the order in which com# 
and comh# devices are listed in opus.cfg determines the 
assignment of kernel device names; that is, the first one listed 
- either a <com#> or a <comh#> - is associated with 
/dev/ttyO (or /dev/tty128), the second is associated with 
/dev/ttyl (or /dev/tty129), and so on. 
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On the kernel side, only two TIY devices (/dev/ttyO and 
/dev/ttyl) are created by default. You must use the mknod 
command to create others. For example, to create /dev/tty3, 
type 

/etc/mknod /dev/tty3 c 9 3 

In order to use these devices as login ports, you must create 
appropriate entries in the file /etc/inittab. See Section 4.10 for 
details. 

A multiuser UNIX license is required if you intend to have 
more than a total of 2 login ports. Thus, for most 
applications, you need a multiuser license to use the Hostess 
board. 

E.2 AST Board 

From opmon's point of view, the additional serial ports on the 
AST board are <coma#> devices; from the kernel's point of 
view, these are TIY devices, controlled by the AS driver (see 
Section 6.7). <coma#> devices and <com#> devices share 
the same opmon driver. 

In order to use the AST board, you must modify opus.cfg to 
add <coma#> devices. You can modify opus.cfg either by 
using opconfig(l*), or by directly editing the file using edlin 
or WordStar in non-document mode. See the manual page for 
complete information on opus.cfg. You must explicitly specify 
the interrupt level for <coma#> devices in opus.cfg. If you 
are using two AST boards, each must have a different 
interrupt level. Please ensure that the interrupt level(s) you 
choose for the AST board(s) do not conflict with any other 
boards in your system. 

Opus assumes that the first AST board uses 1/0 addresses 
starting at Ox2a0, and that the second AST board uses 1/0 
addresses starting at OxlaO, so you need not specify the 1/0 
addresses in opus.cfg. 

The interrupt level is selectable by switches on the AST board. 
All <coma#> devices on the same board share the same 
interrupt level. Thus, in non-compatible mode, if the interrupt 
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level for the first board is 2 and the interrupt level for the 
second board is 3, and the starting I/O addresses use the 
defaults, the entries in opus.dg would look like this: 

<tty0=coma1(,int=2)> 
<tty1=coma2(,int=2)> 

<tty3=coma4(,int=2)> 
<tty4=coma5(,int=3)> 

<tty7=coma8(,int=3)> 

This assumes non-compatible mode. In compatible mode, the 
regular DOS device names are used for the first two ports. 
Also, in compatible mode, the interrupt levels for the first two 
ports must be unique. Thus, in compatible mode, opus.dg 
entries might look like this: 

<tty0=com1(,int=4)> 
<tty1=com2(,int=3)> 
<tty2=coma3(,int=2)> 
<tty3=coma4(,int=2)> 

<com#> and <coma#> devices are listed together in 
opus.cfg. You can explicitly associate particular UNIX TTYs 
with com# and coma# devices, using the tty#= 
convention in opus.cfg. For example, you can associate UNIX 
tty4 with coma2 by typing the following in opus.dg: 

<tty4=coma2(,int=2)> 

If you do not specify tty#=, then the order in which com# 
and coma# devices are listed in opus.cfg determines the 
assignment of kernel device names; that is, the first one listed 
- either a <com#> or a <coma#> - is associated with 
/dev/ttyO (or /dev/tty128), the second is associated with 
/dev/ttyl (or /dev/tty129), and so on. 
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On the kernel side, only two TIY devices (/dev/UyO and 
/dev/ttyl) are created by default. You must use the mknod 
command to create others. For example, to create /dev/tty3, 
type 

/etc/mknod /dev/tty3 c 9 3 

In order to use these devices as login ports, you must create 
appropriate entries in the file /etc/inittab. See Section 4.10 for 
details. 

A multiuser UNIX license is required if you intend to have 
more than a total of 2 login ports. Thus, for most 
applications, you need a multiuser license to use the AST 
board. 

E.3 Computone Board 

Opus5 C3 and later releases support the Computone 
ATvantage-M card. These cards provide additional serial 
ports, analogous to com1 and com2. Up to six 4-port or up 
to three 8-port cards, or any combination of 4- and 8-port 
cards, can be added to a PC with an Opus lOOrM system 
installed, for a total possible 24 ports. 

Earlier versions of the Computone board require 128K of PC 
address space (two contiguous segments); these are not 
recommended for use with the Opus board also installed. 
Later Computone cards require 32K (half a segment). 
Specifications for Computone ports in opus . cf g require you 
to specify the starting address in PC memory, using the 
format "address=segment". You must determine which 
segments in your system are available and set switches on the 
Computone card accordingly. This can be complicated; check 
your documentation from Computone. The segment you 
specify in opus. cfg must match the 16-bit address specified 
in the switch setting. For example, to specify Computone 
ports in opus . cf g starting at segment 8, type: 

<ttyO=ctmO(address=Ox8000)> 
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The "Ox" prefix is required. See Chapter 6 for additional 
arguments that apply to ctm# devices. 

The Computone ports must be used as local terminals 
(/dev/tty128, /dev/tty129, etc.), as described in Section 5.3. 

On the 8-port Computone card, ports are numbered from 0 to 
7 (in opus.cfg, ctmO through ctm7). On recent versions of 
the 4-port card (with firmware optimized for Opus), ports are 
numbered from 0 to 3 (in opus.cfg, ctmO through ctm3); on 
earlier versions, they are numbered from 4 to 7. 

If more than one 8-port card is installed, the ctm numbers 
are incremented sequentially, but the port numbering (0 
through 7) is repeated for each card. For example, if the I/O 
address of the first card is Ox8000, and the I/O address of the 
second card is Ox8400, and TTY devices are mapped one-to­
one with ctm devices, then the opus.cfg specifications would 
be as follows: 

<ttyO=ctmO(address=Ox8000, port=O)> 
<tty1=ctm1(address=Ox8000, port=1)> 
<tty2=ctm2(address=Ox8000, port=2)> 
<tty3=ctm3(address=Ox8000, port=3)> 
<tty4=ctm4(address=Ox8000, port=4)> 
<tty5=ctm5(address=Ox8000, port=5)> 
<tty6=ctm6(address=Ox8000, port=6)> 
<tty7=ctm7(address=Ox8000, port=7)> 
<tty8=ctm8(address=Ox8400, port=O)> 
<tty9=ctm9(address=Ox8400, port=1)> 
<tty10=ctm10(address=Ox8400, port=2)> 
<tty11=ctm11(address=Ox8400, port=3)> 
<tty12=ctm12(address=Ox8400, port=4)> 
<tty13=ctm13(address=Ox8400, port=5)> 
<tty14=ctm14(address=Ox8400, port=6)> 
<tty15=ctm15(address=Ox8400, port=7)> 

So if there is more than one card, there will be more than one 
port 0. But since each card's device name and address 
(address=) must be different, the address and name 
specifications are sufficient to differentiate the devices. 

800-00237-000 E-9 Opus Systems 



Opus lOOrtvt U S E R M A N U A L 

The list of opus.cfg lines shown above represents the default 
assignment of port numbers - in olher words, ports are 
assumed to be in groups of 8. Thus, the "port=" 
specification is necessary only if multiple 4-port cards, or 
combinations of 4- and 8-port cards are used. If there are 
multiple 4-port cards, the port numbers only go from 0 to 3, 
and the numbering re-starts with each card. The 1/0 address 
is also different, of course, for each different canL 

A multiuser UNIX license is required if you intend to have 
more than a total of 2 login ports. Thus, for most 
applications, you need a multiuser license to use the 
Computone board. 
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APPENDIX F: OpusS REFERENCE MANUAL PAGES 

The following are Opus5 reference manual pages in the format 
of the AT&T UNIX System V Release 2.0 Reference Manual. 
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NAME 
dos - go to DOS or issue DOS command 
dodos - make a DOS command a shell script 

SYNOPSIS 
/opus/bin/dos [ REMOTE ] [ DOS command 

[ BG ] [ WAIT ] [ QUIT ] 
I opus/bin/ dodos 

DESCRIPTION 
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Dos with no arguments goes to DOS from within the 
Opus5 shell. To return to Opus5, type exit or Hllix 
from DOS. The command resume also works to return 
to UNIX, for compatibility with previous Opus 
releases. 

Dos with a DOS command argument (e.g., dos 
chkdsk) executes that DOS command and returns to 
the Opus5 shell. 

In C2 and later versions of Opus5, opdos(l*) requires 
that the pause and exit options be given from the con­
sole. The dos command is a shell script that uses both 
the pause and exit functions. Thus, by default, dos 
commands are prohibited if not issued at the console. 
The special command dos REMOTE overrides this; 
that is, it allows dos commands to be issued from a 
terminal other than the console (output of the com­
mand still goes to the console). Usage for this option 
is as follows: 

# dos REMOTE [DOS command] 

For example, to issue the DOS chkdsk command from a 
terminal other than the console, type the following: 

# dos REMOTE chkdsk 

The special command dos BG from the shell causes 
the system to go to DOS, while UNIX processes con­
tinue to run in background mode. 
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The special command dos WAIT from the shell 
causes the system to go to DOS, and suspends UNIX 
processes while the system is in DOS. The functional­
ity of this command might seem redundant; the sys­
tem by default suspends UNIX processes while in 
DOS. But you can change the default to BG; then 
dos WAIT overrides the new default. 

The special command dos QUIT from the shell does 
a sync(l), and terminates both the current opmon and 
the current UNIX. The current UNIX session cannot 
be resumed after this; therefore, use this command 
with caution. This command is equivalent to typing 
"ALT-128" followed by "Q". 

The command dodos is a shell script that executes dos 
$@. Thus, any one-line DOS command can be turned 
into a shell command by linking it to dodos. If the 
DOS command has the same name as a regular OpusS 
command, e.g., cd, be careful to specify pathnames. 

Using exit to return to UNIX requires no special 
preparation. However, if you use either the unix or 
resume commands to return to UNIX from DOS, you 
might need to modify your DOS path so you can 
access these commands from anywhere in the DOS 
directory hierarchy. The unix and resume commands 
reside in the DOS directory \opus. If you are placed in 
a directory other than \opus as a result of execution of 
your DOS command sequence, there are two ways 
you can access these commands: 

1. Manually change directory to \opus before exe­
cuting the unix or resume; or 

2. Modify your DOS PATH (see DOS documenta­
tion) to include the \opus directory. 

DOS batch files can be used with the dos command if 
they have exit as their last command. 

DIAGNOSTICS 
Same as opdos(l .. ). 
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SEE ALSO 
opdos(l*) 
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NAME 
ducp - DOS to Opus5 copy 

SYNOPSIS 
ducp [ -a ] DOS_file Opus5_file 

DESCRIPTION 
Oucp copies a DOS file to an Opus5 file. With the -a 
option, it performs an opdos asciiread operation on the 
Opus5 file, so that \r\n sequences are converted to 
ASCII newline characters for compatibility with 
Opus5. It recognizes 'Z as the end of a DOS file. With 
no option, it performs an opdos read, so no character 
conversion is done. 

Ducp requires that both filenames be specified expli­
citly. To specify DOS pathnames from within Opus5, 
use two backslashes wherever you would ordinarily 
use one within DOS; this is necessary because the 
backslash \ is a special character for the shell. For 
example, 

INCORRECT: ducp \opus\file /usr/file 

CORRECT: ducp \\opus\ \file /usr/file 

In Opus5 releases C3 and later, ducp allows DOS-style 
wildcard substitutions. Note that these differ from 
UNIX-style wildcard conventions, in some important 
ways, notably that "*" can be used only at the end of 
a pattern. 

DIAGNOSTICS 
Same as opdos(l *). 

SEE ALSO 
udcp(l*), opdos(l *). 
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NAME 
opconfig - configure Opus5 software 

SYNOPSIS 
C>opmon opsash; :opconfig [ -I filename ] 

[ -0 filename ] [ -P ] [ -M filename ] 
[ -X filename ] [ -D ] [ -F numb/ks ] 
[ -W numb/ks ] 

DESCRIPTION 

Page 1 

Opconfig is a program designed to automate the confi­
guration and tuning of Opus5 systems. It can be used 
to examine and alter the following parameters: 

disk partitioning for Opus5 logical disks; 

the size and boundaries of your Opus5 file 
system(s); 

the size and starting address of your swap 
area if the defaults are not sufficient; 

the percentage of the root file system to be 
used for bad blocks, if the default (1 % ) is not 
sufficient; 

the segment of memory that will be the Opus 
segment; 

the system nodename for UUCP; 

the number of system buffers; 

the interrupt level you would like to use; 

your local time zone; 

your devices and how they will be mapped to 
Opus5 opmon and kernel drivers. 

Opconfig is run automatically by the DOS batch files 
opinit and opinst during installation of CO and later 
versions of Opus5 software. 

Opconfig can read in a canned script and perform the 
appropriate actions. This feature can make the load 
procedure extremely simple. On the other hand, 
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using this feature makes error conditions difficult to 
determine, since the load either succeeds or not. See 
"Using Opconfig' s Seri pt Facility" below. 

Most Opus5 system parameters cannot be changed 
while UNIX is running. Therefore, opco11fig should 
generally be run from DOS, using the standalone 
shell, as shown in the SYNOPSIS above. However, 
you can use opconfig to examine current parameters 
while UNIX is running. 

Opconfig is intended to be self-explanatory for most 
installations. It is menu driven and has help informa­
tion. You can type "exit" at any time to terminate this 
program. 

Unless you have unusual system requirements, you 
should respond in the affirmative to all opconfig's 
queries, making as few changes as possible to the 
standard definitions. 

Opus5 Release C2 and later opconfig takes the follow­
ing command line options: 

-I <filename> Read the script from the file filename. 

-0 <filename> Write a script to filename. 

-P When used with the -I option, this 
displays each question and 
corresponding answer, and requires 
only a carriage return to continue. 

-M <filename> The file filename contains a message 
that will be displayed before loading 
the root diskette. If filename doesn't 
exist, no message is displayed and 
there is no wait for a response. 

-X <filename> The file filename contains the confi­
guration file. The default is :opus.cfg. 

-D Print out a dot as each command is 
read from the input file. 
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-F <numblks> Specifies the number of 512-byte 
blocks on the root diskette. The 
default is 700. 

-W <numblks> Specifies the number of 512-byte ·'-
blocks to be allocated to the swap 
area. The default is 4000. 

Opconfig has the following six main modules: 

(1) Standard System Initialization 
(2) Opus5 Device Configuration (opus.cfg) 
(3) DOS/Opus5 Partition Information 
(4) Disk Bad Block Handling 
(5) UNIX File System Layout 
(6) Opus5 UNIX System Parameters 

Each option is described below. 

(1) Standard System Initialization 
Chapter 3 and Appendix B describe this option in 
depth. Option (1) does the following: 

It requests your system type (e.g., TI, PC, XT, 
AT, etc.) and automatically adjusts device 
names and clock rate appropriately. 

It automatically invokes option (2) to modify 
the system configuration file opus.cfg. 

For installations using partition-based Opus5 
logical disks, it leads you through modified 
versions of options (3), (4), and (5) as 
required. These options set up Opus5 parti­
tions, file system boundaries, swap area, and 
spare area, and perform sparing of bad sec­
tors. 

(2) Opus5 Device Configuration (opus.cfg) 

Page 3 

Option (2) allows you to examine and alter the confi­
guration file opus.dg(4*), which establishes the fol­
lowing Opus5 parameters: 

November 21, 1986 



OPCONFIG(l*) (Opus) OPCONFIG(l .. ) 

your local time zone (default PST8PDT) (opcon­
fig provides online information to help you 
with format; see also Section 4.3); 

your interrupt level (default [i=x] ); 

the Opus memory segment (default [s=?] ); 

the attention key sequence (default 
[a=128] ); 

your devices, and how they are mapped to 
Opus5 opmon(l*) and kernel drivers. Devices 
are listed in the format 
<Opus5_device=opmon_dri ver>, where 
"Opus5_device" is usually the name by which 
the device is known in the directory /dev; and 
"opmon_driver" is the name of the driver on 
the DOS side, which actually controls the dev­
ice. See Chapter 6. 

For dsk devices, "dsk/0" refers to a whole logical disk, 
capable of being subdivided on section boundaries into 
devices /dev/dsk/OsO - /dev/dsk/Os7. 

See opus.cfg(4*). 

The following shows a sample display for default 
values of Opus5 devices for a system using BIOS hard 
disk drivers, in the Pacific Time Zone. 
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Opus5 Device Configuration (modifying DOS file opus.cfg) 

Your current configuration file includes: 

PARAMETER [tz=PSTBPDT] [i=x] [s=?] 
[a=128] 

SYSTEM <clock=clock> <dos=dos> <console=console> 

DISK <dsk/O=c:> <flpa=a:> <flpb=b:> 

TIY <ttyO=com1> <tty1=com2> 

LP <lp=lpt1> <lp1=lpt2> 

SPECIAL <vdi=vdi> 

MISC 

Is this configuration file okay [y,n]? 

System parameters are listed first, in square brackets. 
Devices follow, surrounded by angle brackets; they are 
listed in functional groups. MISC devices in the 
display have no identifiable standard drivers. 

To modify opus.cfg, answer "n" when asked if the 
configuration file is okay. You are then presented 
with the following menu: 

November 21, 1986 



OPCONFIG(l*) (Opus) OPCONFIG(l"") 

You may modify this configuration as follows: 

(?) More information 
(1) Add an entry to the current configuration 
(2) Delete an entry from the current configuration 
(3) Modify an existing entry 
(4) Construct opus.cfg from default values 
(6) Reread opus.cfg from the DOS file system 

(q) Return to top level 

Choose an item from the list above or type "y" if okay: 

Most choices in this list are self-explanatoiy. You 
might wish to construct opus.cfg from default values 
(option (4)) if you are installing from scratch, and you 
want to discard all the changes you have made in the 
current session and start over. Option (5) from this 
menu is like an "undo" command that rereads your 
configuration file from the DOS file system. 

If you are using DOS files as Opus5 logical disks, you 
MUST modify the OSK device specification in 
opus.cfg, removing <c: > and replacing it with one or 
more <fil#> devices. See Chapter 6 and Appendix 
B. 

Opus5 Release BO opus.cfg files do not use the 
<Opus5_device=opmon_dri ver> convention for 
designating the assignment of kernel drivers to dev­
ices. If you attempt to use an old style opus.dg file, 
opconfig automatically converts it to the new format. 

(3) DOS/Opus5 Partition Information 
Option (3) allows you to examine and alter the disk 
partitioning for Opus5 partition-based logical disks. 

If you use DOS files for Opus5 logical disks, your 
Opus5 logical disks are DOS files within the DOS par­
tition, so this option is not important for you. 

Note that in Opus5 Release CO, the swap area and bad 
block area are by default in the same partition as the 
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root file system. 

When opconfig is called in standalone mode (not as 
part of standard system initialization), option (3) 
begins by listing the current logical disk drives. A 
sample display is shown below. When option (3) is 
run as part of standard system initialization, this 
screen appears near the close of option (3) for final 
check. 

Current available logical disk drives 

Drive Drive Partition Sector Opmon 
number name type count name 

(0) dsk/O UNIX 16000 c: 
(13) flpb DOS FILE b:\opfil 
(14) fl pa DOS FILE a:\opfil 

To change any of the partition information for the above dri~ 
type the drive number otherwise type "y" if okay: 

The headings in this display mean the following: 

Drive Number 
The logical kernel drive number [0-15] for this 
drive. Diskette devices are listed here because 
they are controlled by the DK driver, which 
treats them as DOS file-based logical drives. 

Drive Name 
The logical kernel device name (dsk/O, dsk/1, 
etc.) for this drive. If the drive number is 0, 
the drive name is dsk/O; if the drive number 
is 1, the drive name is dsk/1, etc. Kernel 
names and numbers are assigned to physical 
drives by the assignment statements in 
opus.cfg, e.g., <dsk/O=c:>. Note that a disk 
driver name (e.g., dsk/O) corresponds to a 
logical disk that includes all the sections of 
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that disk (i.e., /dev/dsk/OsO through 
/dev/dsk/Os7). 

Partition Type 
There are two partition types: "DOS FILE" 
and "UNIX". By default, the partition created 
during standard system initialization has type 
"UNIX". Previous releases allowed alternate 
partition types 11, 12, and 13; if you have 
these and do not want to re-partition, they will 
still work. 

Sector Count 
The number of 512-byte sectors in this parti­
tion. 

Opmon name 
Three opmon drivers can be associated with 
the UNIX dk driver: the first optimized for 
IBM PC XT controller (x.xt), the second for 
generic BIOS interfaces (x:), and the third for 
DOS interfaces (fil#). See Chapter 6. This 
column specifies which driver is associated 
with which DK device. 

If any DK device is a DOS file, this is indicated in the 
"Partition type" column. 

The standard system initialization by default sets up 
one UNIX type partition in addition to the DOS parti­
tion. 

Only partition information can be changed using 
option (3); this means you can't apply option (3) to 
DOS files. If you determine that any partition needs 
to be changed, the following kind of display appears: 

November 21, 1986 Page 8 



OPCONFIG(t•) (Opus) OPCONFIG(t•) 

Current Fixed Disk Logical Drive dsk/O 

Partition Status Type Start End Cyls Sectors 
> 0 N UNIX 90 304 215 14609 (7. 4 MB) 

1 N 0 0 0 0 0 
2 N 0 0 0 0 0 
3 A DOS 0 89 90 6120 (3. 1 MB) 

Total Disk 0 304 305 20729 (10.0 MB) 

Modifying Logical Drive 11 0 11 , Partition 0 

(0) Kill this partition 
(1) Modify other partition 

(2) Type: 
(3) Start: 
(4) End: 
(5) Cyls: 
(6) Sectors: 

[DOS, UNIX, or type number] 
[Begin cylinder number] 
[End cylinder number] 
[Total number of cylinders] 
[Total number of 512 byte blocks] 

Choose a.u item from the list above [0-6] or type "y" if okay· 

The headings in the top portion refer to the following: 

Partition Opus5 typically occupies 1 of the 4 partitions 
available on the physical disk. By default, it 
is installed in the first partition, labelled 0. 
The numbers in this column are only for 
identifying and selecting rows in the 
display. 

Status Active or Non-active. To run Opus5, the 
DOS partition must be active, UNIX non­
active. This setting cannot be modified. 

Type Usually either DOS or UNIX. Previous 
releases allowed partitions of types 11-13; 
this is still supported. 

Start The starting 512-byte block address of this 
partition. 
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End The ending 512-byte block address of this 
partition. 

Cyls The number of cylinders in this partition. 
On IBM-type systems, there are about 30 
cylinders in 1 Mbyte. 

Sectors The number of 512-byte sectors in this parti­
tion. 

Megabytes 
The approximate number of megabytes in 
this partition. 

The current values for type, starting sector, ending 
sector, number of cylinders, and total sectors are 
printed on the corresponding line in the second half of 
this display. 

When specifying new partition boundaries, only start 
cylinder (3) and one of (4), (5), or (6) are required, 
because the program can figure out the rest. 

If you wish to change a partition other than partition 
0, choose option (1) and you will be prompted for 
changes to other partitions, as shown below. 
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Current Fixed Disk Logical Drive dsk/O 

Partition Status Type Start End Cyls Sectors 
> 0 N UNIX 90 304 215 14609 (7 .4 MB) 

1 N 0 0 0 0 0 
2 N 0 0 0 0 0 
3 A DOS 0 89 90 6120 (3. 1 MB) 

Total Disk 0 304 305 20729 (10.0 MB) 

If this is not acceptable, type the partition number [0-3] of 
the partition you wish to modify; type "u" if you would 
like to reread the table from the disk; otherwise type "y" 
if okay: 

The "u" option means "undo"; use it to start over if 
you make a mess. It re-reads the table from the disk. 

Option (3) cycles through each UNIX partition speci­
fied and writes to disk only when you have approved 
everything. 

(4) Disk Bad Block Handling 
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Option (4) allows you to do all the following: 

examine the current bad block list; 

perform sparing of bad blocks; 

change the percentage of the root file system 
to be used for bad blocks, if the default (1 % ) is 
not sufficient. This option is available as part 
of Standard System Initialization only. (To 
change the size of the swap area once Opus5 
is up and running, use /etc/swap(lM).) 

Opconfig gives you a choice of each of these as 
options. 

Sparing is done automatically during the standard sys­
tem initialization procedure for partition-based logical 
drives. 
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the total number of spare blocks (default 1 % of 
the total number of blocks in the drive); 

the file system type (default 3); 

the root file system size in blocks; 

the drive and section number of the device 
where the root file system resides (Rootdev, 
default drive 0, section O); 

the drive and section number of the pipe dev­
ice (Pipedev, default drive 0, section 0). Must 
be the same as Rootdev. 

the drive and section number of the dump 
device (Dumpdev, default drive 0, section 0). 
Must be the same as Rootdev. 

the drive and section number of the swap dev­
ice (Swapdev, default drive 0, section 0). 

the block number of the first block in the swap 
area (Swplo); 

the number of blocks in the swap area (Nswap, 
default 4000). 

Using Opconfig's Script Facility 
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To create a script for customer use, first prepare a sys­
tem with your standard hardware configuration, just 
as you expect a customer to start with. Boot DOS, 
and type: 

C>opmon opsash; :opconfig -0 :script 

Opconfig will start. Answer all questions appropri­
ately. Your answers will be stored in the DOS file 
script. Then, running opconfig with the "-I" option 
using the file script should perform identically to the 
session that created script. 

To verify that the script is correct, type the following: 

C>opmon opsash; :opconfig -I :script -P 
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(5) UNIX File System Layout 
Option (5) allows you to examine and alter the Opus5 
file system layout, including the size and boundaries 
of your Opus5 file system(s). 

By default, in the standard system initialization, one 
file system is created in the Opus5 disk partition. This 
is sufficient for most installations. Each disk device 
(dsk/O, dsk/1, etc.) is made up of 8 "sections", 
/dev/dsk/OsO through /dev/dsk/Os7, /dev/dsk/lsO 
through /dev/dsk/ls7, and so on. Additional file sys­
tems can be created on default section boundaries, 
though extra file systems are not usually required. 
Section 7 is reserved for use by the system. 

You can use opconfig to examine the current section 
boundaries, and modify the section boundaries to suit 
your requirements. 

(6) Opus5 UNIX System Parameters 
Option (6) allows you to examine and modify a 
number of kernel system parameters. Each set of 
parameters is associated with a logical disk drive. 

WARNING: Modifying some of these parameters can 
be extremely dangerous. If you make a mistake, you 
can do irreversible damage to your file systems. 
Please be sure you know what you are doing. 

The following parameters can be modified: 

the system nodename for UUCP; 

the number of system buffers; 

the name of the bootstrap program (default 
:/opus/opsash); 

the Opus5 boot name (default /unix); 

the number of blocks in the current disk drive 
(Blocks this drive); 

the block number of the first spare block 
(First spare block); 
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This will run through the program and show you the 
answers that have been stored for each question. At 
each point before continuing, it waits for you to 
respond with a carriage return. If you find an 
incorrect response, run opconfig with "-0" again. 

Finally, to re-create the end-user environment, type: 

C>opmon opsash; :opconfig -I :script -D 
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NAME 
opdos - interface to DOS 

SYNOPSIS 
opdos [-s] [-k] [-d] command [options] 

DESCRIPTION 
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Opdos provides an interface to DOS. It allows you to 
perform operations on DOS files from within the 
Opus5 operating system. Its main use is within shell 
procedures; the file /opus/bin/dos is a good example. 

With the -s parameter, opdos performs its operations 
silently. It returns exit codes to the calling process 
(usually the shell) but does not print error messages. 

The -k parameter performs a sync(l) call to ensure the 
integrity of the Opus5 file system before executing the 
opdos command. 

The -d parameter causes buffered output on 
/dev/console to be completely printed before executing 
the opdos command. 

Commands and options are the following: 

asciiread filename 
Reads a DOS file deleting newline (\n) charac­
ters and converting ASCII return (\r) to new­
line (\n) for compatibility with Opus5. Charac­
ters are read until a 'Z (Oxla) is encountered or 
there are no more characters in the file. 
Filename is the name of a DOS file. See 
ducp(l *). 

asciiwrite filename 
Writes a file to DOS in 1024-byte chunks, and 
converts ASCII newline (\n) to \r\n for compa­
tibility with DOS. Filename can be any file. See 
udcp(l*). 

cd directory name 
Changes the current DOS directory to directory 
name. 
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chdrv [drive] 
Changes the current default disk drive for 
DOS to drive where drive is 0 for A:, 1 for B:, 
etc. If drive is not specified, it defaults to 0 
(A:). 

chmod filename attribute 
Changes the access permissions of a DOS file 
named filename. Attribute is one of the follow­
ing: 

00 Readable/Writable (default) 
01 Read-only 
02 Hidden File 
04 System File 
08 Volume Label 
10 Subdirectory 
20 Archive Bit 

See DOS documentation for further informa­
tion. 

cmdline 
Fetch the DOS command line that was used to 
invoke the currently running opmon. 

command 
Read a command from DOS for execution 
under Opus5. See Chapter 5. 

del filename 
Deletes the DOS file filename. 

diskfree [drive] 
Reports disk usage on DOS drive drive. 
Default is current drive. Drive is specified as 
follows: 

0 current default drive 
1 drive A 
2 drive B 
3 drive C 
4 drive D 
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etc. 

Diskfree returns four fields: 

number of sectors per cluster 
number of clusters currently unused 
total number of clusters on the disk 
number of bytes per sector 

For example, the display 

8 9 248 512 

means there are 8 sectors per cluster, 9 clus­
ters currently unused, 248 total clusters, and 
512 bytes per sector. 

You can use these numbers to compute total 
bytes on the disk, total bytes free, etc. 

diskname <drive> [DOS_filename] 
"diskname <drive>" without the 
DOS_filename parameter - returns the current 
DOS file name associated with Opus5 disk 
drive number <drive>. If DOS~filename is 
included, then the current DOS file name for 
<drive> is changed to the DOS_filename speci­
fied. 

diskparm <drive> 
Returns the Opus5 drive number (0-15 
decimal) associated with the <drive> speci­
fied. The drive number is the first one or two 
digits in the filename for the drive; e.g., in 
/dev/dsk/Os4, the drive number is 0. 

exit [exit code] 
exit! [exit code] 

Exits Opus5 and returns to DOS. From DOS, 
the command errorlevel can be used to read 
the exit code. If no exit code is specified, it 
defaults to 0. Exit works only from the con­
sole; exit! from anywhere. 

November 21, 1986 



OPDOS(l .. ) (Opus) OPDOS(l*) 

filelen filename 
Returns the length of a DOS file filename in 
bytes on standard output. 

getmod filename 
Reports on standard output the access permis­
sions of the DOS file filename, according to the 
attribute specifications listed under chmod 
above. These attributes can be OR'd. 

isdir DOS name 
Writes 1 on standard output if DOS name is the 
name of a DOS directory; writes 0 if not. 

mkdir dirname 
Creates a DOS directory named dirname. 

pause [exit code] 
pause! [-] 

Causes opmon to spawn a DOS task. The 
exit code specifies the exact operation for 
opmon to perform: 

0 run DOS shell (default command.com) 
1 run opx.bat with DOS shell 
2 nm contents of oparg with DOS shell 
3 run contents of oparg directly 

Pause works only from the console; pause! 
from anywhere. If no exit code is specified, it 
defaults to 0. 

read filename 
Like asciiread without any character conver­
sion. Always reads the whole DOS file. See 
ducp(l *). 

rename oldnmne newname 
Changes the name of a DOS file from oldname 
to newname. 

rmdir dirname 
Removes the DOS directory named dirname. 
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wildcard string 
Does a wildcard expansion of string according 
to DOS wildcard expansion rules. String must 
be quoted to protect from the UNIX shell. If ·"' 
string is a DOS pathname, pathname separa-
tors can be either slashes or backslashes. By 
default opdos generates expansions in lower-
case. If string contains at least one upper-case 
character and no lower-case characters, opdos 
generates upper-case expansions. 

write filename 
Like asciiwrite without conversion. See 
udcp(l*). 

DIAGNOSTICS 
Diagnostic messages are printed unless the -s option is 
used. With -s, only the exit code is returned. Messages 
and exit codes are the following: 

Code Message Explanation 
1 no arguments Opdos called with 

no arguments. 
3 missing argument Option requires at 

least one argument. 
3 illegal command Opdos cannot parse 

your input. 
99 dos: [cmd] failed, error 1 Invalid function # 
98 dos: [cmd] failed, error 3 File not found 
97 dos: [cmd] failed, error 3 Path not found 
96 dos: [cmd] failed, error 4 Too many open files 

(no handles left) 
95 dos: [cmd] failed, error 5 Access denied 
94 dos: [cmd] failed, error B Invalid handle 
93 dos: [cmd] failed, error 7 Memmy control blocks 

destroyed 
93 dos: [cmd] failed, error 8 Insufficient memory 
91 dos: [cmd] failed, error 9 Invalid memory block 
90 dos: [cmd] failed, error 10 Invalid environment 
89 dos: [cmd] failed, error 11 Invalid format 
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88 dos: [cmd] failed, error 13 Invalid access code 
87 dos: [cmd] failed, error 13 Invalid data 
85 dos: [cmd] failed, error 16 Invalid drive specified 
84 dos: [cmd] failed, error 16 Attempted to remove 

the current directory 
83 dos: [cmd] failed, error 17 Not same device 
83 dos: [cmd] failed, error 18 No more files 

SEE ALSO 
dos(l*), ducp(l*), udcp(l*), opmon(l*). 
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NAME 
opload - program to load Opus5 files 

SYNOPSIS 
/opus/bin/op load 

DESCRIPTION 
Opload is an Opus-supplied, menu-driven program for 
loading Opus5 files from diskettes onto your system. 
It is meant to be used during the initial installation of 
Opus5. It should also be used for installing any Opus 
update releases and, in case of a catastrophic disk 
crash, to restore Opus5 from scratch. Once you have 
installed files with opload, Opus5 is on your fixed disk 
and needs only to be booted for day-to-day use. 

Opus5 files are arranged in groups on the Opus 
release diskettes. Each group is listed in the opload 
main menu. Some groups are required; these should 
be installed first. Most groups are optional. Choose 
the groups you think you will require for your applica­
tions. For each group you choose, opload describes the 
group and tells you why you might or might not want 
to install it. Appendix D contains a description of 
each group and its size in the current release. 

Opload can also delete groups of files, add single files 
or sets of files, and load Opus update diskettes. A 
"set" of files is a functional group such as the UUCP 
subsystem. The "examine" option allows you to deter­
mine which group a single file belongs to; you can 
also grep{l) the directory /opus/contents.<rev level> 
for the same information. "<rev level>" means the 
revision level of the Opus5 software; for example, the 
directory /opus/contents.CO contains the contents of 
the CO release of Opus5. 

DIAGNOSTICS 
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Invalid response; please try again. Type <er> to continue: 

You typed a response not understood by opload. 
Review the options available to you at this point in the 
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program, press the <return> key and try again. 

FILES 
/opus/contents.< rev level>/* 
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NAME 
opmon - Opus monitor program 

SYNOPSIS 
C>\opus\opmon [ config_filclc ] 

DESCRIPTION 

[ arg_file!a ] [ nit ] [ /1ootfile ] 
[; arg list] 

Opmon is the monitor software supporting the 
Opus532 coprocessor system. It runs in the PC under 
DOS revision 2.0 or greater. 

Opmon performs three main functions: 

Opus32 initialization 
Opus32 testing 
Runtime device management 

The following options may be given: 

config_file 
The system configuration file. Defaults to 
\opus\opus.dg. 

arg_file The pathname of the oparg file, used to exe­
cute UNIX commands from DOS. The default 
path is \opus\oparg. 

n The level of memory testing you wish to be 
performed at bring-up time. Possible values 
are 1 (medium-level testing, the default), 2 
(heavy testing), and 0 (light testing). Medium 
testing does all memory testing except the 
"add shifting l's and O's". Heavy testing does 
the "add shifting 1' s and O's"; this can take 
substantially longer than medium testing. 
Light testing tests only the first 64 Kbytes of 
memory. 

bootfile A DOS-based file in Opus5 a.out format, 
which is loaded into the Opus16 and started 
automatically. If no file is specified, opmon 
displays a menu of possible choices (see 
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below). The boot file must be the last argu­
ment in the op111011 command line before the 
semi-colon (preceding the arg list), or the end 
of the line. 

Arguments to the loaded program. The argu­
ment list can specify either Opus5 or DOS 
files. DOS files in the argument list should 
start with a drive designator and a colon (e.g., 
c:), to distinguish them from Opus5 files, or a 
colon to specify the default DOS drive. See 
examples below. 

Examples of opmon commands follow. 

The command 

C>opmon opsash; :fsck /dev/dsk/OsO; /unix 

tells opmon to load the a.out-format file opsash (Opus 
standalone shell) and start it automatically. It speci­
fies no pause file or configuration file, so defaults are 
used. When opsaslz is loaded, it automatically does a 
file system consistency check (loading fsck from the 
DOS default drive) and loads unix. 

The command 

C>opmon c:\opus\nucfg/c opsash;/unix 

tells opmon to use the DOS file c:\opus\nucfg for the 
configuration file, start opsash, and load unix from the 
Opus5 file system. 

If no options are specified, opmon displays "Opus Sys­
tems", does a PC Monitor test, and then displays a 
question mark. Typing carriage return causes the fol- . 
lowing menu to be displayed: 

b = DOS debug breakpoint 
e = turn error reporting on/off 
n = send NMI interrupt 
p = pause to DOS 
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q = quit to DOS 
s = display status byte 
t = turn tracing on/off 
v = display version 
1 = level 1 test 

Select one; <space> to do nothing: 

Some of the options provide a direct hardware inter­
face; these options are meant to be used solely for 
debugging purposes by experts. Only options "e" and 
"v" might be of interest to ordinary users. 

One of opmon's main functions is to control the 
kernel's access to all peripheral devices. The kernel 
sees opmon as a very intelligent peripheral device con­
troller. Opmon handles requests from the kernel for 
device access. 

DIAGNOSTICS 
See "System Messages" chapter. 

SEE ALSO 
opdos(l *), opsash(l *). 
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NAME 
opsash - Opus standalone shell 

SYNOPSIS 
C>opsash 

DESCRIPTION 
Opsash is a standalone shell used in diagnosing and 
booting Opus5. This shell can run a limited set of 
Opus5 commands found in the DOS directory \opus, 
or the Opus5 directory /stand. It can also load and run 
the files \opus\unix (from DOS) and /unix. It recog­
nizes as DOS files any filenames that start with a 
colon or with a letter and a colon (for example, 
c: filename). 

The standalone shell prompt is two dollar signs ($$). 
Within the standalone shell, # OR backspace erases 
one character; <cntl-X> OR @ deletes the current 
line. 

Opsaslt performs the Level 2 selftest. See Chapter 7 for 
a list of the Level 2 test messages. 

To return to DOS from opsash, type dos QUIT. 

SEE ALSO 
opmon(l*). 
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NAME 
opunix - DOS program to execute UNIX commands 

SYNOPSIS 
C> opunix [ -i ] [ -o ] [ -b ] [ -v ] 
[ UNIX command J [ UNIX command options 

DESCRIPTION 
Opunix provides a mechanism to execute UNIX com­
mands when running DOS and UNIX simultaneously. 
Pathnames for UNIX files are relative to /. Opunix 
requires that /opus/bin/udiodaemon be running under 
UNIX, and that DOS have been entered with a dos 
BG command. 

Opunix accepts DOS STDIN as input and DOS 
STDOUT as output. This allows the use of the DOS 
redirection facility. 

DOS uses carriage return-line feed (\r\n) sequences at 
the end of lines; UNIX uses ASCII newline characters 
(\n). By default, opunix preserves compatibility with 
DOS by inserting carriage returns and line feeds at the 
end of lines in UNIX files. This feature can be 
undesirable if you are transferring or manipulating 
binary data; thus, this feature can be disabled using 
the following options: 

-i Make a binary copy of the input data; that is, 
disable DOS compatibility for input data. 

-o Make a binary copy of the output data; that is, 
disable DOS compatibility for output data. 

-b Disable DOS compatibility for both input and 
output data. 

The -v option displays the version number of opunix 
and exits. 

EXAMPLES 
The command 

C>opunix cat /etc/re > re 
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does an ASCII copy (preserving DOS compatibility) of 
the UNIX file /etc/re to the DOS file re. 

The command 

C>opunix -b cat /bin/ls > ls 

does a binary copy of the UNIX file /bin/ls to the DOS 
file ls. 

The command 

C>opunix "cat > opus.cfg" < opus.cfg 

does an ASCII copy of the DOS file opus . cf g to the 
UNIX file opus.dg. The double quotes preserve 
redirection within the UNIX command. 

The command 

C>opunix -b "cat > opmon" < opmon.exe 

does a binary copy of the DOS file opmon. exe to the 
UNIX file opmon. The double quotes preserve 
redirection within the UNIX command. 

The command 

C>opmon sh 

gives you a UNIX shell prompt. Use ctl-Z <CR> to 
terminate the UNIX session. 

The command 

C>opunix ls /bin 

lists the UNIX /bin directory. 

WARNING 
The udio channel is not a TTY channel, so commands 
that do "funny" things to your terminal (vi(l), cu(l), 
pg(l), etc.) won't work as expected. Signals (DEL, 
QUIT, etc.) do not work from the keyboard. Ctl-D is 
not interpreted as end-of-file. 

Both UNIX and DOS execute simultaneously when 
you use opunix, so I/O is slower. 
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SEE ALSO 
udiodaemon(l *). 

Page 3 

(Opus) OPUNIX(l*) 

November 21, 1986 



SWAP(lM) SWAP(lM) 

NAME 
swap - swap administrative interface 

SYNOPSIS 
/etc/swap -a swapdev swaplow swaplen 
/etc/swap -d swapdev swaplow 
/etc/swap -1 

DESCRIPTION 

Page 1 

Swap provides a method of adding, deleting, and mon­
itoring the system swap areas used by the memory 
manager. The following options are recognized: 

-a Add the specified swap area. Swapdev is the 
name of the block special device, e.g., 
/dev/dsk/lsO. Swaplow is the offset in 512-byte 
blocks into the device where the swap area 
should begin. Swap/en is the length of the 
swap area in 512-byte blocks. This option can 
only be used by the super-user. Swap areas 
are normally added by the system start-up 
routine /etc/re when going into multiuser 
mode. 

-d Delete the specified swap area. Swapdev is the 
name of the block special device, e.g., 
/dev/dsk/lsO. Swaplow is the offset in 512-byte 
blocks into the device where the swap area 
should begin. Using this option marks the 
swap area as "being deleted." The system 
will not allocate any new blocks from the area, 
and will try to free swap blocks from it. The 
area will remain in use until all blocks from it 
are freed. This option can only be used by the 
super-user. 

-1 List the status of all the swap areas. The out­
put has four columns: 

DEV The swapdev special file for the swap 
area if one can be found in the /dev/dsk 
or /dev directories, and its major/minor 
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device number in decimal. 

LOW The swap/ow value for the area in 512-
byte blocks. 

LEN The swap/en value for the area in 512-
byte blocks. 

FREE The number of free 512-byte blocks in 
the area. If the swap area is being 
deleted, this column will be marked 
(indel). 

OPUSS USAGE NOTES 
This command requires that raw disk space be avail­
able for the swap area. That is, if mkfs has been done 
over an area, and any part of that area is being used 
and cannot be destroyed, it is not available for use as 
an extra swap area. Thus, if you plan to use this com­
mand, you should make sure you have some com­
pletely unused disk space. You cannot use extra space 
in an existing Opus5 file system as a swap area. 

The easiest way to use this command is to make each 
swap device a separate logical disk from Opus5's 
point of view - either a partition, a DOS file, or a 
DOS file in a RAMDISK. For example, suppose you 
decide to set up a swap device as /dev/dsk/2s0. Sup­
pose this device is a DOS file residing on disk C: and 
that it's 5000 512-byte blocks in length. You must 
modify opus.cfg using opconfig, and add a OSK dev­
ice as follows: 

<dsk/2=fil2(5000,,)> 

This creates a file called \opus\opfs\opfil2 on the 
default hard disk, which will be associated with the 
Opus5 device /dev/dsk/2s0. See Section 6.2.3 of this 
manual for information on this command format and 
defaults. 
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Then, after Opus5 has been brought to single user 
mode, do a mknod command for the device, if it is not 
already listed in /dev/dsk. For example, for 
/dev/dsk/2s0, the mknod looks like this: 

mknod /dev/dsk/2s0 b 0 16 

Then issue the swap command as follows: 

/etc/swap -a /dev/dsk/2s0 0 5000 

You might want to add this line to /etc/re to create this 
swap area each time you go to multi-user mode. 

Adding a RAMDISK swap area is exactly like adding a 
DOS file, except you must be sure to specify the 
filename of the DOS file on the RAMDISK, including 
the disk specification. For example, if your RAMDISK 
is disk D: and your file is called \swap, you must say: 

<dsk/2=fi12(5000,d:\swap,)> 

If you have more than one swap area, the kernel uses 
each one in succession in a round-robin fashion. You 
might not want this, especially if you are using a 
RAMDISK. You need to do two things to ensure that 
the RAMDISK is used as much as possible: 

1. Make sure the RAMDISK swap area is listed first 
when you do a swap -1 command. 

2. Call unix with the "-a" option in unix.bat. 

To make sure the RAMDISK is listed first in the swap 
area table, first verify that it is not listed first by issu­
ing a "swap -1" command. If the RAMDISK is listed 
first, go on to modify unix.bat. If the RAMDISK is not 
listed first, note the size and starting address of the 
swap area that is listed first. The strategy is to delete 
this area and re-create it, so remember these numbers. 
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Then issue the appropriate "swap -a" command to add 
the RAMDISK, delete the first swap area using "swap 
-d", and re-create the former first swap area using the 
information you remembered. 

The "-a" option to the unix command in the DOS file 
unix.bat allows you to turn off this alternation of the 
use of swap areas. Change the line in unix.bat that 
calls unix from 

opmon opsash; :fsck /dev/dsk/OsO; /unix 

to 

opmon opsash; :fsck /dev/dsk/OsO; /unix -a 

WARNINGS 
No check is done to see if a swap area being added 
overlaps with an existing swap area or file system. 

SEE ALSO 
unix(l*). 
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NAME 
tape - Opus tape handler program 

SYNOPSIS 
/opus/bin/tape [ -s ] [ -£ <tape path> 

[-bsize ] command 

DESCRIPTION 
Tape is the Opus tape handler program. Its options 
are as follows: 

-s Suppress all messages. The exit code is still 
sent to indicate whether the function was com­
pleted successfully. Messages are output by 
default. 

-£ Use tape path as the pathname of the tape dev­
ice. The default tape path is /dev/rmt/Omn for 
all commands except bufin and bufout, in 
which case the default is /dev/rmt/Om. 

-bsize Use size as the buffer size for the bufin and 
bufout commands. Size is specified in bytes. 
The default size is 256K bytes. 

Command can be one of the following: 

rew Rewind the tape drive. 

fsf Search forward until an end of file mark is 
passed. 

bsf Search backwards until an end of file mark is 
passed. 

fsr <arg> 
Skip arg records forward. If arg is missing, 
then the default is one record. 

bsr <arg> 
Skip arg records in reverse. If arg is missing, 
then the default is one record. 

wfm Write an end of file mark on the tape. 
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re tension 
Retension the tape (only usable on cartridge 
tape drives). 

erase Erase the whole tape (only usable on cartridge 
tape drives). 

status Return status. See DIAGNOSTICS below. 

bufout Read standard input into a large buffer and 
then rapidly write it to the tape. Used on car­
tridge tapes so they will operate in "stream­
ing" mode. For example, to create a cpio(l)­
format tape using find(l) and tape bufout, use 

find . -print I epic -oevB I tape bufout 

bufin Rapidly read the tape into a large buffer and 
then write the buffer to standard output. 
Used on cartridge tapes so they will operate in 
"streaming" mode. For example, to read in a 
cpio-format tape using bufin, use 

tape bufin I epic -ievdumB 

DIAGNOSTICS 
All commands except lmfin and bufout print out a hex 
number if they complete. This number is the status of 
the tape drive at the conclusion of the requested 
operation. Bits in the status word are as follows: 

bit 0 Tape write-protected. 

bit 1 Tape drive offline. 

bit 2 Beginning of tape. 

bit 3 End of tape. 

bit 4 End of file. 

bit 5 Error. 

bit 6 Command not implemented. 

bit 7 Command timed out. 
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NAME 
udcp - OpusS to DOS copy 

SYNOPSIS 
udcp [ -a ] OpusS_file DOS_file 

DESCRIPTION 
Udcp copies an OpusS file to a DOS file. With the -a 
option, it performs an opdos asciiwrite operation on the 
OpusS file, so that ASCII newline characters are con­
verted to \r\n sequences for compatibility with DOS. 
With no option, it performs an opdos write, so no char­
acter conversion is done. 

Udcp requires that both filenames be specified expli­
citly. To specify DOS pathnames from within OpusS, 
use two backslashes wherever you would ordinarily 
use one within DOS; this is necessary because the 
backslash \ is a special character for the shell. For 
example, 

INCORRECT: udcp /usr/file \opus\file 
CORRECT: udcp /usr/file \\opus\\file 

In OpusS releases C3 and later, udcp allows DOS-style 
wildcard substitutions. Note that these differ from 
UNIX-style wildcard conventions, in some important 
ways, notably that "*" can be used only at the end of 
a pattern. 

DIAGNOSTICS 
Same as opdos(l*). 

SEE ALSO 
ducp(l *), opdos(l *). 
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NAME 
udiodaemon - provides a listener process under UNIX 
for opunix commands 

SYNOPSIS 
/opus/bin/udiodaemon 

DESCRIPTION 
Udiodaemon is typically invoked by /etc/re. It forks a 
shell for every request that comes from opunix. The 
shell is executed to be owned by root, with a home 
directory of/. 

SEE ALSO 
opunix(l *). 
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NAME 
unix - Opus5 kernel 

SYNOPSIS 
C>opmon opsash; /unix 

DESCRIPTION 
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Unix is the Opus5 kernel, which is booted by opmon 
in the DOS batch file \opus\unix.bat. Ordinarily, you 
would run opconfig to set up the system configura­
tion, and boot the system using the standard unix.bat 
file. In the standard unix.bat, /unix is called with no 
arguments. 

But the /unix command in unix.bat can also take a 
number of options that overwrite the parameters set 
by opconfig. This means you can temporarily set or 
change system parameters without running opconfig. 

Using the options described here is seldom desirable 
or necessary. Note that these options can also be 
EXTREMELY DANGEROUS. You can do IRREVERSI­
BLE DAMAGE to your file systems if you make a mis­
take. Please use extreme caution. 

The options are as follows: 

-a 

-b num 

-i dix 

Swap allocation. If you have more than 
one swap area, the kernel by default uses 
each one in succession in a round-robin 
fashion. You might not want this if one of 
your swap areas is on a fast disk or a RAM­
DISK. To inhibit this, make sure your fast 
disk is the first one listed in the swap area 
table, and call /unix with this option. See 
swap(lM) in this Appendix. 

The number of system buffers. 

The device index number of the device con­
taining the root file system. 

-k devnwn The number of the dump device dwnpdev. 
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-1 block# The address of the first block in the swap 
area, swaplo. 

-m pages The maximum number of 1024-byte pages 
in physical memory. 

-n nodename 
The system nodename for UUCP. 

-p devnum The number of the pipe device pipedev. 
Must be the same as the -r option (rootdev 
device). 

-r devnum The number of the root device rootdev. 

-S #blocks Sets the number of blocks in swaplim. The 
largest process running is sent SIGTERM if 
the free swap space is less than swaplim. 
Default is off. 

-s devnum The number of the swap device swapdev. 

-u #blocks The maximum file size ulimit. 

-w #blocks The number of 512-byte blocks in the swap 
area (nswap). 

-z drive section start len 
Modified information about a section of a 
logical disk. 

Numerical parameters can be input in decimal, hex 
(preceded by Ox), or octal (preceded by 0). 

The device number devnum is computed by multiply­
ing the major device number by 256 and adding the 
minor device number. Since the major device number 
in these cases is usually 0 (the block dk device), dev­
num is usually just the minor device number. 

EXAMPLES 
To make the nodename "opus", change the line in the 
DOS file unix.bat from 

opmon opeaeh; :feck /dev/dek/OeO; /un~x 
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FILES 

to 

opmon opsash; :fsck /dev/dsk/OsO; /unix -n 

opus 

To also increase the maximum file size, do the follow­
ing: 

opmon opsash; :fsck /dev/dsk/OsO; /unix -n 

opus -u 10000000 

/unix 

SEE ALSO 
opmon(l*) 
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NAME 
dial - establish an outgoing terminal line connection 

SYNOPSIS 
#include <dial.h> 

int dial (call) 
CALL call; 

void undial (fd) 
int fd; 

DESCRIPTION 
Oia/(3C*) is the Opus-enhanced version of the stan­
dard dial(3C) function, which it supersedes. The func­
tion returns a file-descriptor for a terminal line open 
for reading and writing. Read the manual page for 
dial(3C) in conjunction with this one. 

The Opus function differs from the standard dial func­
tion in that it allows you to supply the name of your 
own customized dialing program in the "call devices" 
field of /usr/lib/uucp/L-devices. This works as fol­
lows. First, an application program that dials via a 
modem must fill in the CALL structure from dial.h. 
Then it must call dial. These steps are shown below: 

/* myprog to perform dialing */ 

#include <dial.h> 

char devused [64] ; 
CALL mycall; 

main() 
{ 

int dial(); 

int fd; 
mycall.attr = NULL; 
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} 
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mycall.speed = mycall.baud = 1200; 
mycall.line = "tty128"; 
mycall.device = devused; 
mycall.dev_len = 64; 
mycall.telno = "4155551212"; 

fd = dial(mycall); 

At this point, the din[ F'"Xedure automatically goes to 
the file /usr/lib/uucp/L-devices and looks for a line in 
that file that starts with "ACU" and matches both the 
line and baud elements. For example, if you use 
the Opus-supplied program /opus/bin/hayes as the 
dialing program, a line for dial-outs in 
/usr/lib/uucp/L-devices might look like the following: 

ACU tty128 /opus/bin/hayes 1200 

The dial procedure checks to see if a program name is 
in the third field, and if one exists and is executable, it 
opens the dial-out line, sets its attributes, and exec's 
the program with the following arguments: 

arg[O] the name by which the dialer program 
was invoked (in this example, 
"/opus /bin/haye s ") 

arg[l] value of mycall. device. The 
"call. device" field exists in dial for 
the special case where dial is called with 
a NULL call. line parameter, which 
means the user doesn't care which line is 
used. In this case, dial uses the first line 
that matches the specified baud rate, and 
returns the name of the line in the dev­
ice field. So the field is simply a 
pointer to a character array that will con­
tain the name of the device actually used. 

November 21, 1986 Page 2 



DIAL(3C"") (Opus5 C Releases Only) 

FILES 

arg[2] 

arg[3] 

arg[4] 

arg[S] 

a.toi (myca.11. ba.ud). Dial interprets 
a "-1" in this field as an indication that 
the user doesn't care about the baud rate, 
and in this case, returns in call. baud 
the baud rate actually used. 

mycall.telno 

atoi(mycall.speed) 

atoi(mycall.modem) 

arg[6] myca.11. line 

where "mycall." refers to an element of the CALL 
structure passed in to dial. See dial(3C) for more 
information on the CALL structure. 

An application program need not use all the parame­
ters passed to it by dial; for example, /opus/src/hayes.c 
uses only five of them. 

When dial invokes your dialing program, it returns 
either the file descriptor of the file it opened, or the 
exit code with which your program terminates. Legal 
exit codes and their meanings can be found in 
/usr/include/dial.h. 

Opus provides source and object for a sample custom­
ized dialing program, which works for Hayes and 
Hayes-compatible modems. The source is 
/opus/src/hayes.c; the object is /opus/bin/hayes. 

/usr/lib/uucp/L-devices 
/usr/spool/uucp/LCK. .. tty-device 

SEE ALSO 
dial(3C) 
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DOSCHDIR(3*) (Opus) DOSCHDIR(3*) 

NAME 
doschdir - change the current DOS directory 

SYNOPSIS 
doschdir(fname) 
char *fname; 

DESCRlPTlON 
Oosclzdir allows access from Opus5 to DOS function 
hex 3B. It changes the current DOS directory to f11a111e. 

RETURN VALUE 
If successful, returns 0. 

DIAGNOSTICS 

Page 1 

Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doscrrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V UNIX 
System V Progranmwr Reference lvlanual). If a DOS error 
occurs, doserrno will contain, as a negative number, 
the regular DOS error number. For example, the DOS 
error number 6 (bad handle) would be in doserrno as 
-6. 
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DOSCHDRV(3•) (Opus) DOSCHDRV ( 3•) 

NAME 
doschdrv - change the default DOS drive 

SYNOPSIS 
doschdrv(drive) 
int drive; 

DESCRIPTION 
Doschdrv allows access from Opus5 to DOS function 
hex E. It makes drive (O=A, l=B, etc.) the new 
default DOS drive. 

RETURN VALUE 
If successful, returns the total number of drives 
(diskette plus fixed). DOS always assumes there are 2 
diskette drives (A: and B:). Thus, if the system has 
only one physical diskette drive, it is nevertheless 
counted as two. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, dosem10 will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in dosemzo as -6. 
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DOSCHMOD( 3") (Opus) DOSCHMOD(3") 

NAME 
doschmod - change the attributes of a DOS file 

SYNOPSIS 
doschmod(fname, func, attributes) 
char *fname; 
int func; 
int attributes; 

DESCRIPTION 
Doschmod allows access from Opus5 to DOS function 
hex 43. It can read or change the following attributes 
of a DOS file fname: read-only, hidden, system, and 
archive. 

Fune determines if the current access permissions are 
to be changed or simply reported. If func is 1, the 
access permissions will be changed to the value in 
attributes; if func is 0, then the file's current attributes 
are returned. 

Attributes are specified according to current DOS con­
ventions; see your DOS documentation. 

RETURN VALUE 
If successful, and func is 0, returns the current attri­
butes. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point dosermo 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doscrmo will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
dosermo will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doscrrno as -6. 
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DOSCLOSE(3*) (Opus) DOSCLOSE(3*) 

NAME 
dosclose - close a DOS file handle 

SYNOPSIS 
dosclose(handle) 
int handle; 

DESCRIPTION 
Oosclose allows access from Opus5 to DOS function 
hex 3E. It closes the file designated by handle and 
flushes all internal buffers in DOS. 

Handle is the file handle returned by dosopen. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in dosernzo as -6. 
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DOSCREAT(3") (Opus) DOSCREAT(3") 

NAME 
doscreat - create a DOS file 

SYNOPSIS 
doscreat(fname, attributes) 
char *fname; 
int attributes; 

DESCRIPTION 
Doscrcat allows access from OpusS to DOS function 
hex 3C. It creates a DOS file of name fnamc with the 
attributes specified by attributes. If a file named fname 
already exists, it is truncated to zero length in prepara­
tion for writing the new file. 

Attributes are specified according to current DOS con­
ventions; see your DOS documentation. 

RETURN VALUE 
If successful, returns the new file handle. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an OpusS error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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DOSDISKFREE(3•) (Opus) DOSDISKFREE(3•) 

NAME 
dosdiskfree - report DOS disk free space 

SYNOPSIS 
dosdiskfree(drive, sectperclust, numclust, 

totclust, bytespersect) 
int drive; 
int *sectperclust, *numclust, *totclust, 

*bytespersect; 

DESCRIPTION 
Oosdiskfree allows access from Opus5 to DOS function 
hex 36. It reports disk usage on DOS drive drive. 
Default is the current drive. Drive is specified as fol­
lows: 

0 current default drive 
1 drive A 
2 drive B 
3 drive C 
4 drive D 

etc. 

RETURN VALUE 
Dosdiskfree returns four values: 

*sectperclust 

*numclust 

*totclust 

number of sectors per cluster 

number of clusters currently unused 

total number of clusters on the disk 

*bytespersect 
number of bytes per sector 

You can use these numbers to compute total bytes on 
the disk, total bytes free, etc. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
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DOSDISKFREE(3*) (Opus) DOSDISKFREE(3*) 

Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
dose1T110 will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 

November 21, 1986 Page 2 



DOSIOCTL(3 .. ) (Opus) DOSIOCTL(3•) 

NAME 
dosioctl - I/O control for DOS files 

SYNOPSIS 
dosioctl(handle, func, buf, len) 
int handle; 
int func; 
char •buf; 
int len; 

DESCRIPTION 
Oosioctl allows access from Opus5 to DOS function 
hex 44. The parameters mean the following: 

handle For ftmc values 0, 1, 2, 3, 6, 7, and 10, han­
dle is a DOS file handle. For other values 
of func, handle is a device number (0 = 
default, 1 = A, 2 = B, ... ). 

func The function to be performed. 

buf For func values 2, 3, 4, and 5, this is a 
pointer to a buffer of data which is /en long. 
For func values 0, 1, 9, 10, and 11, it is a 
pointer to a value of type short. 

lcn For func values, 2, 3, 4, and 5, this is the 
length of buf in bytes. For func value 11, it 
is the number of times to execute the delay 
loop while retrying a function. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doscrrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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DOSLSEEK(3•) (Opus) DOSLSEEK(3•) 

NAME 
doslseek - move the file read/write pointer 

SYNOPSIS 
doslseek(handle, offset, method) 
int handle; 
int offset; 
int method; 

DESCRIPTION 
Dos/seek allows access from Opus5 to DOS function 
hex 42. Handle is the file handle returned by dosopen. 
Offset is the offset in bytes, and method is one of the 
following: 

0 The pointer is moved to offset bytes from the 
beginning of the file. 

1 The pointer is moved to the current location 
plus offset. 

2 The pointer is moved to the end-of-file plus 
offset. This method can be used to determine 
the file's size. 

RETURN VALUE 
If successful, doslseek returns the new location of the 
pointer. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 

November 21, 1986 



DOSMKDIR(3*) (Opus) DOSMKDIR(3*) 

NAME 
dosmkdir - create a DOS directory 

SYNOPSIS 
dosmkdir( dirname) 
char *dirname; 

DESCRIPTION 
Dosmkdir allows access from Opus5 to DOS function 
hex 39. If dirnmne is not a fully qualified pathname, 
dosmkdir creates a DOS directory of name dirname at 
the end of the current path. 

RETURN VALUE 
If successful, returns 0. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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DOSOPEN(3") (Opus) DOSOPEN(3") 

NAME 
dosopen - open a DOS file and return the DOS handle 

SYNOPSIS 
dosopen(fname, mode) 
char *fname; 
int mode; 

DESCRIPTION 
Oosopen allows access from Opus5 to DOS function 
hex 3D. Fname is the name of the DOS file. Mode is 
input according to current DOS conventions; see your 
005 Technical Reference Manual for details. 

RETURN VALUE 
Dosopen returns the file handle, a binary value that you 
must use in order to refer to the file once it has been 
opened (like a file descriptor in UNIX). 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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DOSREAD(3*) (Opus) DOSREAD(3*) 

NAME 
dosread - read from a DOS file or device 

SYNOPSIS 
dosread(handle, buf, len) 
int handle; 
char *buf; 
int len; 

DESCRIPTION 
Dosrcad allows access from Opus5 to DOS function hex 
3F. It reads fen bytes from the file designated by han­
dle, using buffer address buf. Handle is the file handle 
returned by dosopen. 

RETURN VALUE 
If successful, returns the number of bytes read. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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DOSRENAME( 3'°) (Opus) DOSRENAME(3'°) 

NAME 
dosrename - rename a DOS file 

SYNOPSIS 
dosrename(oldname, newname) 
char '°oldname; 
char '°newname; 

DESCRIPTION 
Dosrename allows access from Opus5 to DOS function 
hex 56. It renames a DOS file from oldname to 
new name. 

If a drive name is used in the specification of newna111e, 
it must be the same as the drive specified or implied 
in oldname. The directory paths need not be the same, 
allowing a file to be moved to another directory and 
renamed in the process. 

RETURN VALUE 
If successful, returns 0. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, dosermo will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 

November 21, 1986 



DOSRMDIR(3*) (Opus) DOSRMDIR(3*) 

NAME 
dosrmdir - remove a DOS directory 

SYNOPSIS 
dosrmdir(fname) 
char *£name; 

DESCRIPTION 
Dosrmdir allows access from Opus5 to DOS function 
hex 3A. It removes a DOS directory of name f11ame. 
The current DOS directory cannot be removed. An 
error is returned if the specified directory is not 
empty. 

RETURN VALUE 
If successful, returns 0. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in dosemw as -6. 
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DOSUNLINK(3 .. ) (Opus) DOS UNLINK( 3 .. ) 

NAME 
dosunlink - delete a file from a specified directory 

SYNOPSIS 
dosunlink(fname) 
char *fname; 

DESCRIPTION 
Oosunlink allows access from Opus5 to 005 function 
hex 41. It removes the directory entry associated with 
[name. 

Read-only files cannot be deleted by this call. To 
delete a read-only file, first call doschmod to change the 
file's attribute to 0, and then delete the file with dosun­
link. 

RETURN VALUE 
If successful, returns 0. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a 005 error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the 005 error 
number 6 (bad handle) would be in doserrno as -6. 
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DOSWRITE(3'") (Opus) DOSWRITE(3'") 

NAME 
doswrite - read from a DOS file or device 

SYNOPSIS 
doswrite(handle, buf, len) 
int handle; 
char *buf; 
int len; 

DESCRIPTION 
Doswrite allows access from Opus5 to DOS function 
hex 40. It writes /en bytes from the file designated by 
handle, starting at buffer address buf. Handle is the file 
handle returned by dosopen. 

RETURN VALUE 
If successful, returns the number of bytes written. 

DIAGNOSTICS 

Page 1 

Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, dosen-no will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in dosemw as -6. 

November 21, 1986 

\ 

\ 



GETDISKNAME(3") (Opus) GETDISKNAME(3") 

NAME 
getdiskname - get name of specified disk 

SYNOPSIS 
getdiskname(drive, name) 
int drive; 
char *name; 

DESCRIPTION 
Getdiskname gets the name used by opmon(l *) for disk 
drive drive ( e.g., "c:lO", "filO"). This name is the one 
in the file opus.cfg(4*). 

RETURN VALUE 
If successful, returns the name in name. 

DIAGNOSTICS 
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Returns 0 if successful or a standard UNIX error 
number (see Introduction to Section 2 of the UNIX Sys­
tem V Programmer Reference Manual). 
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GETDISKP ARM( 3*) (Opus) GETDISKPARM(3*) 

NAME 
getdiskparm - get full 16 bits of drive number 

SYNOPSIS 
getdiskparm(drive, parm) 
int drive; 
int *parm; 

DESCRIPTION 
The "drive_number" parameter to DK device specifica­
tions in opus.cfg is a 16-bit value. The low-order 4 
bits are used for the drive number (0-15), but the other 
bits can also be turned on by the user. Getdiskparm 
gets the full 16 bits of the "drive_number" field for the 
drive specified by drive (0-15). 

RETURN VALUE 
If successful, returns the 16-bit drive number parame­
ter in parm. 

DIAGNOSTICS 
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Returns 0 if successful or a standard UNIX error 
number (see Introduction to Section 2 of the UNIX Sys­
tem V Programmer Reference Manual). 
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SETDISKNAME(3*) (Opus) SETDISKNAME(3*) 

NAME 
setdiskname - get name of specified disk 

SYNOPSIS 
setdiskname(drive, name) 
int drive; 
char *name; 

DESCRIPTlON 
Setdiskname sets the name to be used by opnzon(l *) for 
disk drive drive (e.g., "c:lO", "fi!O"). The new name is 
specified in name. This name follows the format 
specifications for the file opus.cfg(4*). The new name 
will be used the next time opmon opens the disk drive. 

DIAGNOSTICS 
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Returns 0 if successful or a standard UNIX error 
number (see Introduction to Section 2 of the UNIX Sys­
tem V Programmer Reference Manual). 
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SYSCMDLINE( 3"") (Opus) SYSCMDLINE( 3 .. ) 

NAME 
syscmdline - fetch the DOS command line 

SYNOPSIS 
syscmdline(buf, len) 
char *buf; 
int len; 

DESCRIPTION 
Syscmdline fetches the DOS command line that was 
used to invoke the currently running opmon. 

RETURN VALUE 
If successful, returns the command line in buf, and the 
count in bytes of the number of characters in the com­
mand line as the return value. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point dosermo 
can be examined. If an OpusS error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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SYSEXIT(3") (Opus) SYSEXIT(3") 

NAME 
sysexit - exit to DOS 

SYNOPSIS 
sysexit(exitcode) 
int exitcode; 

DESCRIPTION 
Sysexit exits OpusS, terminates opmon, and goes into 
DOS. 

From DOS, the command errorlevel can be used to 
read the exitcode. 

RETURN VALUE 
If successful, does not return. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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SYSPAUSE(3 .. ) (Opus) SYSPAUSE(3 .. ) 

NAME 
syspause - pause to DOS 

SYNOPSIS 
syspause( exitcode) 
int exitcode; 

DESCRIPTION 
Syspause suspends Opus5 and goes into DOS. 

The exit code is passed to opmon; see opdos(l *). 

RETURN VALUE 
If successful, returns 0. 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, dosermo will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 
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SYSREADIO( 3") (Opus) SYSREADI0(3") 

NAME 
sysreadio - read contents of the PC bus 

SYNOPSIS 
sysreadio (adx) 
unsigned int adx; 

DESCRIPTION 
Sysreadio reads the contents of the PC bus I/O port at 
adx and returns this byte value (0-255). 

DIAGNOSTICS 
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Returns -1 if an error occurs, at which point doserrno 
can be examined. If an Opus5 error occurs in trying to 
use /dev/dos, doserrno will contain a value greater than 
0, which will be a regular UNIX error number (see 
Introduction to Section 2 of the UNIX System V Pro­
grammer Reference Manual). If a DOS error occurs, 
doserrno will contain, as a negative number, the regu­
lar DOS error number. For example, the DOS error 
number 6 (bad handle) would be in doserrno as -6. 

November 21, 1986 



SYSREADMEM(3") (Opus) SYSREADMEM(3") 

NAME 
sysreadmem - read contents of the PC bus memory 

SYNOPSIS 
sysreadmem(segment, offset, buf, len) 
unsigned short segment; 
unsigned short offset; 
unsigned char *buf; 
unsigned int len; 

DESCRIPTION 
Sysreadmcm reads the contents of PC bus memory 
starting at segment:offsct into the buffer buf for lcn 
bytes. 

DIAGNOSTICS 
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Returns 0 if successful or -1 if the call fails, at which 
point dosermo can be examined. If an Opus5 error 
occurs in trying to use /dev/dos, doscrrno will contain a 
value greater than 0, which will be a regular UNIX 
error number (see Introduction to Section 2 of the 
UNIX System V Programmer Reference Manual). If a 
DOS error occurs, doserrno will contain, as a negative 
number, the regular DOS error number. For example, 
the DOS error number 6 (bad handle) would be in 
doserrno as -6. 
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(Opus) SYSWRITEIO(J•) 

NAME 
syswriteio - write a value to the PC bus 

SYNOPSIS 
syswriteio(adx, val) 
unsigned int adx; 
unsigned char val; 

DESCRIPTION 
Syswritcio writes val into the PC bus I/O port at adx. 

DIAGNOSTICS 
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Returns 0 if successful or -1 if the call fails, at which 
point doserrno can be examined. If an Opus5 error 
occurs in trying to use /dev/dos, doserrno will contain a 
value greater than 0, which will be a regular UNIX 
error number (see Introduction to Section 2 of the 
UNIX System V Programmer Reference Manual). If a 
DOS error occurs, doserrno will contain, as a negative 
number, the regular DOS error number. For example, 
the DOS error number 6 (bad handle) would be in 
dosen·no as -6. 
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SYSWRITEMEM( 3") (Opus) SYSWRITEMEM(3"} 

NAME 
syswritemem - write to the PC bus memory 

SYNOPSIS 
syswritemem(segment, offset, buf, len) 
unsigned short segmenli 
unsigned short offseti 
unsigned char *bufi 
unsigned int leni 

DESCRIPTION 
Syswritcmcm writes the contents of buf for /en bytes 
into the PC bus memory starting at segmcnt:offset. 

DIAGNOSTICS 
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Returns 0 if successful or -1 if the call fails, at which 
point doserrno can be examined. If an Opus5 error 
occurs in trying to use /dev/dos, doserrno will contain a 
value greater than 0, which will be a regular UNIX 
error number (see Introduction to Section 2 of the 
UNIX System V Programmer Reference Manual). If a 
DOS error occurs, doserrno will contain, as a negative 
number, the regular DOS error number. For example, 
the DOS error number 6 (bad handle) would be in 
doserrno as -6. 
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NAME 
opus.cfg - system configuration file 

DESCRIPTION 

Page 1 

Opus.cfg is a system configuration file in the DOS 
directory \opus that is normally created and main­
tained by opconfig(l*). Opmon(l *) reads this file at 
initial startup. The file defines the environment in 
which Opus5 is to operate, including the following: 

segment number: memory address of 
Opusl6 coprocessor 

interrupt level of Opusl6 coprocessor 
local timezone 
attention key 
available I/O devices 
clock rate 

In opus.cfg, only text inside of [square] or <angle> 
brackets is significant; anything else is ignored. 
Square brackets indicate system parameters; angle 
brackets indicate devices. 

Segment Number - The address segment number set 
in the hardware installation procedure must be speci­
fied. The standard configuration file contains the fol­
lowing line: 

[s=?] 

This means that the Opus software searches segments 
8, 9, A, D, and E. If it can't find the Opus coprocessor 
board using one of these segments, it issues an error 
message. On the PC AT, segment C replaces segment 
E. 

On the TI Professional Computer, the Opus software 
searches segments 8, 9, A, and B. 

For standard systems, this setting need not be 
changed. 
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Substitute a hex number for "?" if: 

you have reason to believe the board will not be 
found using the search method outlined above; or 

for security reasons, you do not want the Opus 
software to check other segments; or 

you want to place the Opus segment at a non­
standard address. 

Example: [s=9] 

For further details of switch settings, see Section 8.2.3 
(Segment Number). 

Interrupt Level - The interrupt level set in the 
hardware installation procedure must be specified. 
The standard configuration file contains the following 
line: 

[i=x] 

This means operation without interrupts. 

If you would like operation with interrupts, change 
[i=x] to correspond to the switch setting on the 
Opusl6 coprocessor board. For details of switch set­
tings, see Section 8.2.2 (Interrupt Request Level). 

In general, it is never necessary to use any interrupt 
level other than level 7. 

TI Professional Computers users should see Appendix 
A for special instructions. 

Time Zone - Change the time zone according to the 
directions in Section 4.3. 

Attention Key - The attention key sequence puts you 
into opmon any time you hit it from within any Opus5 
program. The default setting is ALT-128, or 

[a=128] 
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If you use ALT-128 for some other purpose, you 
should change the attention key setting. 

The numbers 1, 2 and 8 must be entered from the 
numeric keypad. On the TI Professional Computer, 
the character code is sent when you've typed three 
characters preceded by ALT. Thus, on the TI PC, you 
can type ALT-1, ALT-2, and ALT-8 separately; that is, 
you don't have to hold down the ALT key. A conse­
quence of this for TI PC users is that you must type 
three characters, even if you don't need three; for 
example, you must type ALT-002 to get ALT-2. On 
the IBM and other PCs, the character code is sent 
when you let up on the ALT key. Thus you can type 
ALT-2, let up on ALT, and "002" will be sent. 

Default input is decimal; hex input can be preceded by 
"Ox". Here are some guidelines for changing the 
attention key sequence. 

1. The sequence ALT-<base 10 number less than 
256 when all digits are entered at the numeric 
keypad> produces the same binary sequence 
as <hex of the base 10 number>. For exam­
ple, typing ALT-65 gives the same result as 
typing capital A (whose hex code is 41 = 65 
decimal); it produces a capital A. Since 7-bit 
ASCII uses all 128 possible characters, you 
probably want to avoid attention sequences 
lower than 128 decimal; i.e., do not use ALT-0 
through ALT-127, since these have other 
meanings. You can, however, use any code 
that uses the eighth bit, e.g., codes 128 
through 255. For example, 

2. 

[a.=255] or [a=OxFF] = ALT-255 

If you need to use all possible characters in 8-
bit ASCII (codes ALT-0 through ALT-255), you 
can still use ALT-< function key code>, 
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because the function codes are not part of 8-bit 
ASCII. For example, 

[a=Ox7100] 

makes the attention key sequence ALT-FlO. 
See PC documentation for the function key 
codes. 

3. If you need to recognize every possible key 
code (8-bit ASCII plus all combinations of 
function key codes), then you should turn off 
the attention capability. Do this with 

[a=-1] 

This probably won't inconvenience you very 
much; you can use the DOS interface from the 
shell to reach into opmon. 

Devices - This set of entries specifies the peripheral 
devices available on the system. If you are using dev­
ices not listed in the standard opus.cfg, you must add 
these devices. 

See Chapter 6 for information on devices. 

Opus.cfg must specify the PC real-time clock rate ff it 
is different from the defaults (40 Hz for TI PCs, 18.2 
Hz for all others). Opconfig(l*) handles this automati­
cally for most kinds of PCs during standard system 
initialization. 

SEE ALSO 
opmon(l*). 
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