










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8.4 Disk Driver liD Functions FlexOS System Guide 

Table 8-14. SPECIAL Function 8 Parameter Block Fields 

Field Description 

UNIT Driver unit number 

8 SPECIAL function number (in hex) 

FLAGS Bits 0-15 are reserved 

SBADDR System Address of special buffer 

PDADDR Process descriptor address of process initiating the 
SPECIAL request. If an address is specified and the 
address is a User Address, this is the pdaddr that must be 
used for the MAPU driver service function. This is not 
necessarily the process calling this entry point and 
therefore not the pdaddr used in the FLAGSET function. 
The pdaddr obtained before calling FLAGEVENT is found 
through the Ready List Root (RLR) address in the driver 
header. The RLR address is explained in Section 4, "Driver 
Interface." 

DATBUF Address of buffer containing Media Descriptor Block (MDB). 
The MDB is described under the SELECT function, in Figure 
8-6 and Table 8-6, above. 

BFSIZE Size, in bytes, of DATBUF 

SPECIAL function 8 resets the Media Descriptor Block in system and 
driver memory, but does not transfer the MDB information to the disk. 
This function enables a user program to begin formatting a disk by 
establishing a new set of guidelines for the disk. When formatting is 
complete, the MDB is written to the disk's system area. 
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SPECIAL Function 9--Get Drive Information 

Parameter: Address of SPECIAL parameter block 

Return Code: 

E_SUCCESS 
E-UNITNO 
E_BADPB 

o 

Successful operation 
Invalid unit number 
Bad parameter block 

o UNIT 
I· 

9 I 
4 

8 

12 

16 

0 

PDADDR 

DATBUF 

BFSIZE 

2 

FLAGS 

3 

Figure 8-16. SPECIAL Function 9 Parameter Block 
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Table 8-15. SPECIAL Function 9 Parameter Block Fields 

Field Description 

UNIT Driver unit number 

9 SPECIAL function number (in hex) 

FLAGS Bits 0-15 are reserved 

PDADDR Process descriptor address of process initiating the 
SPECIAL request. If an address is specified and the 
address is a User Address, this is the pdaddr that must be 
used for the MAPU driver service function. This is not 
necessarily the process calling this entry point and 
therefore not the pdaddr used in the FLAG SET function. 
The pdaddr obtained before calling FLAG EVENT is found 
through the Ready List Root (RLR) address in the driver 
header. The RLR address is explained in Section 4, "Driver 
Interface." 

DATBUF Address of buffer for Physical Unit Descriptor. (see Listing 
8-1). 

BFSIZE Size, in bytes, of DATBUF 

SPECIAL Function 9 requests disk-dependent information. You return 
the data in the buffer provided in the parameter block. Listing 8-1 
describes the buffer contents. 
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Listing 8-1. SPECIAL Function 9 Physical Unit Descriptor 

/* PUD - Physical Unit Descriptor */ 

PUD 
{ 

UWORD 
UWORD 
UWORD 
UBYTE 
UBYTE 
UBYTE 
UBYTE 

pu_maxcy I ; 
pu precomp : 
pu-crashpad ; 
pu-nheads ; 
pu-sectors 
pu-step : 
pu=eat 

/* max cyl number for i/o */ 
/* precompensation cyl number */ 
/* landing zone cyl number */ 
/* no of heads */ 
/* no sectors/track */ 
/* step rate */ 
/*. even (unused) */ 

8.4.6 GET --Provide unit-specific information 

Parameter: Address of GET parameter block 

Return Code: 

E_SUCCESS 
E_BADPB 

Successful operation 
Bad parameter block 

o 1 2 

o 

4 

UNIT I FLAGS 

DTYPE MAXRS 

8 ADDR 

12 MAXFATRECS MAXFATSIZ 

16 MAXDIRSIZ 

Figure 8-17. GET Parameter Block 

3 
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Field 

UNIT 

FLAGS 

DTYPE 

MAXRS 

ADDR 

Table 8-16. GET Parameter Block Fields 

Description 

Driver unit number 

Reserved 

Type of disk medium 

Bit 0: 1 = Removable media 
o = Permanent media 

Bit 1: 1 = Open door support 
o = No open door support 

Bit 2: Reserved 

Maximum Record Size. This is the maximum physical 
sector size of all media types supported through this disk 
driver unit. For example, if this unit supports both single­
and double-density diskettes, the larger of the physical 
sector sizes should be stated here. This field determines 
the size of the buffers the Disk, Resource Manager 
maintains for the unit. 

Address of the open door byte if this is a disk drive with 
open-door-interrupt support. 

MAXFATRCS 
Maximum number of FAT records in a single FAT for all 
media types supported through this driver unit. 

MAXFATSIZE 
Maximum size of FAT, in bytes. 

MAXDIRSIZE 
Maximum number of root directory entries. 
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The Disk Resource Manager calls the GET function during the 
installation of the driver unit. GET is responsible for passing 
information to the Disk Resource Manager that is unit-specific, but 
does not pass the current disk medium-specific information. 

The GET function passes the address of the GET parameter block to 
the driver unit and expects all of the fields of the parameter block 
exc~pt the UNIT and FLAGS fields to be filled in before returning. 

8.4.7 SET --Change unit-specific information 

Parameter: None 

Return Code: E-,MPLEMENT Not Implemented 

The Disk Resource Manager never calls the SET disk driver entry point. 
SET should return the "Not Implemented" error code. 

End of Section 8 
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SECTION 9 

Port Drivers 

This section describes the driver interface for interrupt-driven serial 
port drivers. All port drivers fall under the category of special drivers 

. and are managed by the Miscellaneous Resource Manager. 

Many serial interfaces generate interrupts only when a character is 
received, not when the port is ready to transmit a character. To 
account for this situation, the READ function in the sample port driver 
uses an ISR-ASR method of receiving characters, while the WRITE 
function uses the POLLEVENT driver service (see Section 5.3) to poll 
the selected port. Section 5, "Driver Services," discusses methods for 
responding to interrupts. 

9.1 Port Driver Overview 

A single port driver can control multiple units of the same type of 
port. FlexOS does not have a theoretical limit to the number of ports 
that are part of a system. 

To allow multiple processes to perform serial 110, the port driver 
should be 1/0 re-entrant at the driver and Resource Manager levels, 
and synchronized at the unit level. This means that bit 1 in the flags 
field bf the port's Driver Header should be set. See Section 4.2, 
"Driver Header," for a definition of the Driver Header. See Section 11.1 
for a discussion of how the Miscellaneous Resource Manager protects 
its drivers from user processes. 

9.2 Port Driver I/O Functions 

This section describes the port 1/0 functions accessed by the 
Miscellaneous Resource Manager through entry points in the port 
driver's Driver Header. 
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The port driver contains the SELECT, FLUSH, READ, WRITE, GET, and 
SET functions. The SPECIAL function is not required by the port driver 
and should return E_IMPLEMENT unless you provide support for 
SPECIAL calls. 

See Section 4.4, "Driver Installation Functions," for a description of the 
INIT, SUBDRIVE, and UNINIT driver installation functions. 

9.2.1 SELECT--Enable the specified unit 

Parameter: Address of SELECT parameter block 

Return Code: 

E_SUCCESS Port is enabled 

IO_ERROR Port not enabled 

o 

UNIT I OPTION I 
SWI 

o 
4 

8 PDADDR 

2 

FLAGS 

3 

Figure 9-1. Port Driver SELECT Parameter Block 
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Table 9-1. Port Driver SELECT Parameter Block Fields 

Field Description 

UNIT Unit number of port being enabled 

OPTION User-defined option 

FLAGS User flags field 

SWI Address of optional Software Interrupt Routine. 0 if there 
is no SWI 

PDADDR Process descriptor address of process attempting to open 
this device (via the OPEN SVC) 

The Miscellaneous RM calls SELECT to enable a specific port unit for 
1/0. SELECT clears all buffers for the selected unit, excluding the 
Interrupt Service Routine {ISR) buffer and then enables serial interrupts. 

9.2.2 FLUSH--Disable port 

Parameter: Address of FLUSH parameter block 

Return Code: 

E_SUCCESS Port is deselected 
10_ERROR Port not deselected 

o 1 2 3 

o UNIT I OPTION I FLAGS 

4 SWI 

8 PDADDR 

Figure 9-2. Port Driver FLUSH Parameter Block 
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Table 9-2. Port Driver in FLUSH Parameter Block Fields 

Field Description 

UNIT Unit number of port to be disabled 

OPTION User-defined option 

FLAGS User flags field 

SWI Address of optional Software Interrupt Routine. 0 if there 
is no SWI 

PDADDR Process descriptor address of process attempting to close 
this device (via the CLOSE SVC) 

The Miscellaneous Resource Manager calls FLUSH before writing to 
another unit connected to the same driver or before uninstalling the 
driver. 

I/O is not allowed past the point of invoking FLUSH witho'ut first 
calling SELECT. Because of this, FLUSH should clear any buffers not 
yet sent to the port, including the ISR buffer, before disabling serial 
interrupts. 

9.2.3 READ--Read data from port 

Parameter: 

Return Code: 

emask 

9-4 

Address of READ parameter block 

Event mask used by the calling process to wait for 
port to finish reading the character or characters 
into buffer 

Unable to re,ad from port 
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o 
4 

8 

12 

16 

o 2 3 

UNIT I OPTION I FLAGS 

SWI 

PDADDR 

BUFFER 

BUFSIZ 

Figure 9-3. Port Driver READ Parameter Block 

Table 9-3. Port Driver READ Parameter Block Fields 

Field Description 

UNIT Unit number of port being read 

OPTION User-defined option 

FLAGS User flags field 

SWI Address of optional Software Interrupt Routine; the value is 
o if there is no SWI 

PDADDR Process descriptor address of process attempting the read. 
This is not necessarily the process calling this entry point 
and therefore not the PDADDR used with FLAG EVENT and 
FLAGSET. Find the PDADDR of the process calling 
FLAG EVENT through the RLR field of the Driver Header. If 
an address is specified and it is a User Address~ this is the 
PDADDR you use with MAPU. 

BUFFER Pointer to user's buffer 

BUFSIZ Size of buffer indicated in BUFFER 
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The Miscellaneous RM calls READ to read characters from a selected 
port. FlexOS assumes that the serial interface produces an interrupt 
when a character arrives. For those ports not interrupt-driven, see 
Section 5.3, "Device Polling." 

READ must be able to buffer characters arriving at the port when the 
user process is not ready to read them. The READ function in 
FlexOS's sample serial driver works in the following sequence: 

1. A. character arrives at the serial port, causing an interrupt. 

2. The operating system receives the interrupt via the exception 
vector established by the SETVEC driver service in the serial 
driver's INIT code. FlexOS passes control to the driver's Interrupt 
Service Routine (ISR). 

3. The ISR reads the character from the serial port and calls the 
DOASR driver service to queue an ASR, passing DOASR the 
character as an argument. 

4. The ASR puts the character into a buffer, then exits. 

READ must transfer the characters from the ISR buffer into the user 
buffer. To do this, READ calls FLAG EVENT with the number of a clear 
flag and the address of the SWI in the READ parameter block. 
FLAG EVENT returns an event mask, which the driver saves. 

The driver then calls DOASR with the address of the READ parameter 
block and the address of an ASR that performs the actual reading from 
ISR buffer to user buffer. When the READ ASR has completed, the 
driver calls FLAGSET to note the completion of the read. 

9-6 



FlexOS System Guide 9.2 Port Driver I/O Functions 

9.2.4 WRITE--Send data to port 

Parameter: 

Return Code: 

emask 

Unsigned word (UWORD) with the unit number in 
the high order byte and the character in the low 
order word 

Event mask use by calling process to wait for port 
to be ready for more characters 

Unable to write to port 

The Miscellaneous RM calls WRITE to write the character provided to 
the specified unit. 

If a port does not generate an interrupt when it is ready to transmit a 
character, WRITE can use the POLLEVENT driver service to poll. 
Alternatively, if the amount of data to write is small and/or the serial 
baud rate is fast, the driver can keep reading the status port until it 
becomes ready. 
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9.2.5 GET --Provide unit-specific information 

Parameter: Address of GET parameter block 

Return Code: 

E_SUCCESS Write to buffer completed - no error 
E_xxx Driver-specific error code 

o 

4 

8 

12 

16 

o 

UNIT 

2 

I RESERVED I 
0 

PDADDR 

BUFFER 

BUFSIZ 

FLAGS 

3 

Figure 9-4. Port Driver GET Parameter Block 
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Field 

UNIT 

FLAGS 

Table 9-4. Port Driver GET Parameter Block Fields 

Description 

Port driver unit number 

Bit map of flags 

Bits 0-7: Defined by driver 
Bits 8-14: Reserved 
Bit 15: 0 = System Address 

1 = User Address 

PDADDR Process descriptor address of the process that initiated the 
GET request. If the buffer address is a User Address, and 
the asynchronous portion of the driver is required to 
access the buffer, this parameter is used to call the, MAPU 
driver service. 

BUFFER Address of buffer in which to write information from the 
driver's GET/SET Table; see Figure 9-5 below. 

BUFSIZ Size of buffer. This field determines the amount of 
information returned from the driver's GET/SET Table. 

The Miscellaneous Resource Manager calls the GET entry point to 
place information from the port driver's GET/SET Table into a buffer 
whose address is specified as a parameter. The BUFSIZ parameter is 
passed to determine the amount of information to be obtained. If the 
buffer's size is less than the size of the table, only those fields that fit 
into the buffer are written there. 

The GET and SET routines are not expected to return an event mask. 
The calling process should not return until the operation is complete. 
If the asynchronous portion of the driver is required to initiate an I/O 

'event to obtain the information, the GET and SET routines must 
perform their own WAIT and RETURN SVCs through the Supervisor 
interface described in Section 6. ' 
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Many of the GET ISET Table values cannot be determined until they are 
placed in the table by SET. GET/SET Table values are set by one 
process for use by another. 

The port driver GET ISET Table format is shown in Figure 9-5. Table 
9-5 describes the GET/SET Table fields. 

o 1 2 3 

o TYPE STATE 

4 BAUD I MODE CONTROL I RESERVED 

Figure 9-5. Port Driver GET/SET Table 
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Table 9-5. Port Driver GET/SET Table Fields 

Field Description 

TYPE Type of port, where: 

STATE 

BAUD 

o = Undefined 
1 = Standard serial driver 
2 = Character I/O device 
3 = Standard parallel driver 

Bit map of port's state including error conditions. A bit set 
to 1 indicates the following conditions: 

Bit Condition 

o Ready to send a character (RTS) 
1 Character has been received 
2 Change in DSR or CD 
3 Parity error 
4 Overrun error 
5 Framing error 
6 Carrier present (CD) 
7 DSR 

Baud rate, as indicated by the following values: 

Value Rate Value Rate 

0 50 8 1800 
1 75 9 2000 
2 110 10 2400 
3 134.5 11 3600 
4 150 12 4800 
5 300 13 7200 
6 600 14 9600 
7 1200 15 19200 
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Field 

MODE 

Table 9-5. (Continued) 

Description 

Bit map indicating word length, parity, and stop bits as 
follows: 

yalue Mode 

0-1 0 5 bits/word 
1 6 bits/word 
2 7 bits/word 
3 8 bits/word 

2-3 0 o stop bits 
1 1 stop bit 
2 1.5 stop bits 
3 2 stop bits 

4-5 0 no parity 
1 odd parity 
3 even parity 

CONTROL Bit map describing serial port control parameters. This field 
is intended for the use of the driver's SET function. A bit 
set to 1 indicates the following conditions: 

Bit Condition 

o Enable character transmission 
1 Force DTR low 
2 Enable character reception 
3 Force break signal 
4 Reset error 
5 Force RTS low 
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9.2.6 SET --Change unit-specific information 

Parameter: Address of SET parameter block. 

Return Code: 

E_SUCCESS Write completed - no error 
E_xxx Driver specific er~or code 

o 

4 

8 

12 

16 

o 

UNIT 

2 

I RESERVED I 
0 

PDADDR 

BUFFER 

BUFSIZ 

FLAGS 

3 

Figure 9-6. Port Driver SET Parameter Block 
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Table 9-6. Port Driver SET Parameter Block Fields 

Field Description 

UNIT 

FLAGS 

Port driver unit number 

Bit map of flags: 

Bits 0-14: Reserved 
Bit 15: 0 = System Address 

1 = User Address 

PDADDR Process descriptor address of the process that initiated the 
SET call. This parameter is used to call the MAPU driver 
service if the buffer address is a User Address and the 
asynchronous portion of the driver is required to access 
the buffer. 

BUFFER 

BUFSIZ 

Address of buffer containing information to be written to 
the driver's GET ISET Table. See Figure 9-5. 

Size of buffer. This field determines the amount of 
information returned from the driver's GET ISET Table. 

The Miscellaneous Resource Manager calls the SET entry point to set 
or mosfify unit-specific information in the port driver's GET ISET Table. 
The buffer indicated in the SET parameter block contains the 
information to be set. A buffer size parameter is passed by the calling 
process to determine the amount of information to be written to the 
driver's GET ISET Table. 

See the explanation of the port driver's GET function for ~the 
description of the GET ISET Table. 

End of Section 9 
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SECTION 10 

Printer Drivers 

This section describes the driver interface for printer drivers. Printer 
drivers fall under the category of special drivers and are managed by 
the Miscellaneous Resource Manager. 

10.1 Support for Printers 

FlexOS supports multiple parallel and serial printers. Printers can be 
interrupt-driven or polled. The printer driver shipped with FlexOS is 
for a non-interrupt-driven parallel printer. You can implement a serial 
printer driver by installing a new unit to a serial driver or defining a 
new name (such as PRN: or LST:) for an existing serial unit. 

A single printer driver can control multiple units of the same type of 
printer. The example driver supports up to four printers. FlexOS does 
not have a theoretical limit to the number of printing devices 
connected to a system. 

The example printer driver uses the POLLEVENT driver service to 
emulate interrupts and maximize operating speed in a multitasking 
environment. POLLEVENT is described in Section 5.3, "Device Polling." 

To allow multiple print jobs, the printer driver should be I/O reentrant 
at the driver and Resource Manager levels, 'and synchronized at the 
unit level. This means that bit 1 in the flags field of the printer's 
Driver Header should be set. See Section 4.2, "Driver Header" for a 
definition of the Driver Header. See Section 11.1 for a discussion of 
how the Miscellaneous Resource Manager protects drivers from user 
processes. 
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10.2 Printer Driver 1/0 Functions 

This section describes the printer liD functions accessed by the 
Miscellaneous Resource Manager through entry points in the printer 
driver's Driver Header. 

The printer driver contains the SELECT, FLUSH, WRITE, GET, and SET 
functions. "T:he READ function is meaningless for printers; it should 
return EJMPLEMENT. The SPECIAL function is also not required by the 
printer driver and should return EJMPLEMENT unless you support this 
SPECIAL functions in your driver. 

See Section 4.4 for a description of the INIT, SUBDRIVE, and UNINIT 
driver installation functions. 

10.2.1 SELECT --Enable the specified unit 

Parameter: Address of SELECT parameter block 

Return Code: 

E_SUCCESS Printer is enabled 
10_ERROR Printer not enabled 

o 
4 

8 

o 
UNIT I OPTION I 

SWI 

PDADDR 

2 

FLAGS 

3 

Figure 10-1. Printer Driver SELECT Parameter Block 
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Table 10-1. Printer Driver SELECT Parameter Block Fields 

Field Description 

UNIT Unit number of printer being enabled 

OPTION User-defined option 

FLAGS User flags field 

SWI Address of optional Software Interrupt Routine; this value 
is 0 if there is no SWI. 

PDADDR Process descriptor address of process attempting to open 
this device. This is not necessarily the process calling this 
entry point and therefore not the PDADDR used with the 
FLAG EVENT and FLAGSET driver services. Find the PDADDR 
of the process calling FLAG EVENT in the RLR field of the 
Driver Header. If an address is specified and it is a User 
Address, this is the PDADDR that must be used with the 
MAPU driver service. 

The Miscellaneous RM calls SELECT to enable a specific printer unit for 
printing. A printer is selected before writing to it (if not previously 
selected), or if another unit was selected since last writing to this 
printer. 

10.2.2 FLUSH--Disable Printer 

Parameter: Address of FLUSH parameter block 

Return Code: 

E_SUCCESS Printer is deselected 
10_ERROR Printer not deselected 
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o 

4 

8 

o 

UNIT I 
1 

OPTION I 
SWI 

PDADDR 

FlexOS System Guide 

2 3 

FLAGS 

Figure 10-2. Printer Driver FLUSH Parameter Block 

Table 10-2. Printer Driver in FLUSH Parameter Block Fields 

Field Description 

UNIT Unit number of printer to be disabled 

OPTION User-defined option 

FLAGS User flags field 

SWI Address of optional Software Interrupt Routine; this value 
is 0 if there is no SWI. 

PDADDR Process descriptor address of process attempting to write 
to this device. This is not necessarily the process calling 
this entry point and therefore not the PDADDR used with 
the FLAG EVENT and FLAGSET driver services. Find the 
PDADDR of the process calling FLAG EVENT in the RLR field 
of the Driver Header. If a User Address is specified, this is 
the PDADDR that must be used with the MAPU driver 
service. 

The Miscellaneous Resource Manager calls FLUSH before writing to 
another unit connected to the same driver or before uninstalling the 
driver. If you are using a port driver to perform the actual printer 1/0, 
the printer driver must call the FLUSH function in the sub-driver (port 
driver) to place it in a quiescent state. 
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Because writes are not allowed past the point of invoking FLUSH 
without first calling SELECT, any buffers not yet sent to the printer 
should be sent before FLUSH actually disables the unit. 

10.2.3 WRITE--Write data to printer 

Parameter: 

Return Code: 

emask 

o 
4 

8 

12 

16 

o 

Address of WRITE parameter block 

Event mask for calling process to wait for printer to 
be ready for more characters 

Unable to write to printer 

1 2 3 

UNIT I OPTION I FLAGS 

SWI 

PDADDR 

PBUF 

BUFSIZE 

Figure 10-3. Printer Driver WRITE Parameter Block 
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Table 10-3. Printer Driver WRITE Parameter Block Fields 

Field 

UNIT 

OPTION 

FLAGS 

SWI 

PDADDR 

PBUF 

BUFSIZE 

Description 

Unit number of printer being written to 

User-defined option 

User flags field 

Address of optional Software Interrupt Routine; this value 
is 0 if there is no SWI. 

Process descriptor address of process attempting to write 
to this device. This is not necessarily the process calling 
this entry point and therefore not the PDADDR used with 
the FLAG EVENT and FLAGSET driver services. Find the 
PDADDR of the process calling FLAG EVENT in the RLR field 
of the Driver Header. If an address is specified and it is a 
User Address, this is the PDADDR that must be used with 
the MAPU driver service. 

Pointer to buffer that holds characters to be written 

Size of buffer indicated in PBUF 

The Miscellaneous RM calls WRITE to output characters to a selected 
printer. As implemented in the FlexOS example driver, WRITE uses the 
POLLEVENT driver service to wait until the printer is ready, then 
outputs the character. The printer driver checks the status of the 
selected unit before calling POLLEVENT. 

WRITE should first call FLAGCLR to make certain that the flag the 
driver obtained during its initialization is clear. It should pass the flag 
and the address of any SWls to the FLAG EVENT driver service. 
FLAGEVENT returns an event mask that WRITE eventually passes back 
to the calling process on completion of the event. 
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WRITE latches a character to the output port for transmission to the 
printer. WRITE then calls POLLEVENT for an event mask with which to 
WAIT for the printer to become ready. POLLEVENT requires the 
address of status routine as a parameter. The status routine should 
return a non-zero WORD value if the unit is ready to receive a 
character; zero indicates that the unit is not ready. Your status 
routine should contain any delays required for carriage returns, form 
feeds, and any other device-related operations. 

After all the characters have been written, WRITE must call FLAGSET 
and then return to the calling process the event mask obtained from 
FLAGVENT. Even though the event has already been completed (as 
signaled by FLAGSET), the call cannot be synchronous because 
POLLEVENT permits other tasks to run while the printer is busy. 

See Section 5.1 for a description of the FlexOS flag system driver 
services. POLLEVENT is described in Section 5.3. 

For an interrupt-driven printer, use the SETVEC driver service to 
establish an Interrupt Service Routine (ISR). Guidelines for using ISRs 
are presented in Section 5.7. 
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10.2.4 GET --Provide unit-specific information 

Parameter: Address of GET parameter block 

Return Code: 

E_SUCCESS Write to buffer completed - no error 
E_xxx Driver specific ~rror code 

o 

4 

8 

12 

16 

o 

UNIT 

1 

I RESERVED I 
0 

PDADDR 

BUFFER 

BUFSIZE 

2 

FLAGS 

3 

Figure 10-4. Printer Driver GET Parameter Block 
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Field 

UNIT 

FLAGS 

Table 10-4. Printer Driver GET Parameter Block Fields 

Description 

Printer driver unit number 

Bit map of flags: 

Bits 0-7: Can be defined by driver 
Bits 8-14: Reserved 
Bit 15: 1 = User Address 

o = System Address 

PDADDR Process descriptor address of the process that initiated the 
GET request. If the buffer address is a User Address and 
the asynchronous portion of the driver is required to 
access the buffer, this parameter is used to call the MAPU 
driver service. 

BUFFER Address of buffer in which to write information from the 
driver's GET ISET Table. See Figure 10-5, below. 

BUFSIZ Size of buffer. This field determines the amount of 
information returned from the driver's GET ISET Table. 

The Miscellaneous Resource Manager calls the GET entry point to 
place information from the printer driver's GET ISET Table into the 
buffer at the address specified. The BUFSIZ parameter is passed to 
limit the amount of information to be obtained. If the buffer's size is 
less than the size of the table, only those fields that fit into the buffer 
are written there. 

The GET and SET routines are not expected to return an event mask. 
The calling process should not return until the operation is complete. 
If the asynchronous portion of the driver is required to fulfill an liD 
event in order to obtain the information, the GET and SET routines 
must perform their own WAIT and RETURN SVCs through the 
Supervisor interface described in Section 6. 
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Many of the GET/SET Table values cannot be determined until they are 
placed in the table by SET. GET/SET Table values are set by one 
process for use by another. For example, a parent process can 
configure a unit to print labels and then pass information about the 
width and length of the labels to its subprocesses through the 
appropriate table entries. The GET and SET SVCs can only be called if 
the printer qriver unit is OPEN. 

The format of the printer driver GET/SET Table is shown in Figure 
10-5. 

10-10 

o 
4 

8 

12 

16 

20 

24 

o 2 3 

STATUS 

MODE PAPERTYP WIDTH 

LEG.MODE SING.PAG LPI I LENGTH 

PRINTER NAME (0-3) 

PRINTER NAME (4-7) 

PRINTER NAME (8-11) 

PRINTER NAME (12-15) 

Figure 10-5. Printer Driver GET/SET Table 
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Field 

STATUS 

MODE 

Table 10-5. Printer Driver GET ISET Table Fields 

Description 

Bit map of printer error codes--see Table 10-6 

Current printer mode. This field specifies the printer 
typeface. This code may be replaced for other. printer 
types, indicating the wheel-type on letter-quality printers, 
for example. The bit map for this field is the same for the 
LEG.MODE field (least significant bit is right-most): 

o boldface 
1 graphics 
2 italic 
3 subscript 
4 superscript 
5 condensed 
6 elongated 
7 letter quality 

PAPERTYP This field indicates the type of paper currenly in use on the 
printer: 

o wide paper 
1 letterhead 
2 labels 

WIDTH Paper width, in columns, or dots if in graphics mode 

LENGTH Paper length, in lines 

LEG.MODE Printing modes supported by this printer (see MODE) 

SING.PAGE Set to non-zero if using a single-page-feed mechanism 

LPI Number of lines-per-inch 

PRINTER NAME 
This J 6-bit field contains the printer's bra nd and model in 
ASCII." 
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Table 10-6 lists the Printer Status flag bits (least significant bit right­
most) and their meanings when set. 

Table 10-6. Printer Status Bit Map 

Flag Bit Meaning 

o Printer unit off line 
1 Out of paper 
2 Select error 
3 Initialization error 
4 Illegal mode requested 
5 Framing error 
6 Internal buffer full 
7 Waiting for XON 
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10.2.5 SET--Change unit-specific information 

Parameter: Address of SET parameter block 

Return Code: 

E_SUCCESS Write completed - no error 
E_xxx Oriver specific error code 

o 

4 

8 

12 

16 

o 

UNIT 1 RESERVED 1 
0 

PDADDR 

BUFFER 

BUFSIZE 

2 

FLAGS 

3 

Figure 10-6. Printer Driver SET Parameter Block 
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Field 

UNIT 

FLAGS 

Table 10-7. Printer Driver SET Parameter Block Fields 

Description 

Printer driver unit number 

Bit map of flags 

Bits 0-14: Reserved 
Bit 15: 1 = User Address 

o = System Address 

PDADDR Process des,criptor address of the process that initiated the 
SET call. This param-eter is used to call the MAPU driver 
service if the buffer address is a User Address and the 
asynchronous portion of the driver is required to access 
the buffer. 

BUFFER Address of buffer containing information to be written to 
the driver's GET/SET Table. See Figure 10-5 above. 

BUFSIZ Size of buffer. This field determines the amount of 
information returned from the driver's GET/SET Table. 

The Miscellaneous Resource Manager calls the SET entry point to set 
or modify unit-specific information in the printer driver's GET/SET 
Table. The buffer indicated in the SET parameter block contains the 
information to be set. A buffer size parameter is passed by the calling 
process to limit the amount of information to be written to the driver's 
GET/SET Table. 

See the explanation of the printer driver's GET function for the 
description of the GET/SET Table. 

End of Section 10 
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SECTION 11 

Special Drivers 

This section describes the interface to special drivers. Special drivers 
interface to printers, plotters, ports and other devices not defined by 
FlexOS. Special drivers are managed by the Miscellaneous Resource 
Manager. 

Special driver functions are available to application programs through 
standard Supervisor calls. The OPEN and CLOSE SVCs are mapped 
directly to the special driver's SELECT and FLUSH 1/0 functions. The 
READ, WRITE, GET, SET, and SPECIAL SVCs map directly to the 
corresponding entry points in the special driver's Driver Header. 

In most cases, the Supervisor copies the user's parameter block into 
the System Area. The Supervisor and Miscellaneous Resource 
Manager then modify this copy of the user's parameter block before 
the special driver units are called with the address of the parameter 
block. 

11.1 Special Driver Access 

The Miscellaneous Resource Manager protects special drivers from 
user processes according to the level of access specified in the 
access flags parameter of the INSTALL SVC. INSTALL is described in 
the FlexOS Programmer's Guide. INSTALL's access flags are defined in 
the following table: 
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Table 11-1. Driver Access Flags 

Flag Description 

Bit 0: 1 = SET allowed 
o = SET not allowed 

If flag bit 0 is 1, users can get the SET privilege to modify 
the driver's GET/SET table. If this bit is 0, the resource 
manager returns an error to users requesting the SET 
privilege at OPEN (the driver's SELECT function is not 
called). 

Bit 1: Reserved (must be set to 0) 

Bit 2: 1 = WRITE allowed 
o = WRITE not allowed 

If flag bit 2 is 1, users can get the WRITE privilege to the 
device. If bit 2 is 0, the resource manager returns an error 
to users requesting the WRITE privilege at OPEN (the 
driver's SELECT function is not called). 

Bit 3: 1 = READ allowed 
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o = READ not allowed 

If flag bit 3 is 1, user can get the READ privilege to the 
device. If bit 3 is 0, the resource manager returns an error 
to users requesting the READ privilege at OPEN (the 
driver's SELECT function is not called). 
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Table 11-1. (Continued) 

Flag Description 

Bit 4: 1 = Shared access allowed 
o = Exclusive access only 

If flag bit 4 is 1, multiple processes may have the same 
unit of the special driver OPEN at the same time. If bit 4 is 
0, only one process may have the unit OPEN at any 
particular time. To enforce exclusive access, and indicate 
that the driver is synchronized at the unit level, you should 
set the Unit Level Interface Flag in the Driver Header (Bit 1) 
to 1. See Section 4.2, "Driver Header." 

Bit 5: 1 = Removable driver 
o = Permanent driver 

If flag bit 5 is 1, the INSTALL SVC is allowed to remove the 
driver unit. The Miscellaneous Resource Manager does not 
allow the unit to be removed if it is currently OPEN or if 
another driver is using the unit as a sub-driver. 

Bit 6: 1 = DEVLOCKs allowed 
o = DEVLOCKs not allowed 

The DEVLOCK SVC allows a process to temporarily restrict 
access to a driver it has opened. The process can restrict 
access to itself or processes within the same process 
family. DEVLOCK also allows the process to prevent the 
driver from being locked by other processes. This option 
is effective only if flag bit 4 is 1 (shared access allowed). 
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Table 11-1. (Continued) 

Flag Description 

Bit 7: 1 = Shared access only 
o = Exclusive access allowed 

If flag bit 7 is 1, the Miscellaneous Resource Manager does 
not allow an exclusive OPEN of this device. 

Bits 8-12: Reserved 

Bit 13: 1 = Force case to media default 
o = Do not force case to media default 

Bit 14: Used in interpreting the driver load file name given in the 
INSTALL SVC. 

Bit 15: Reserved 

The Miscellaneous Resource Manager also restricts special driver 
access according to the OPEN SVC flags specified by the current 
process. For example, if a process opens the driver for exclusive 
access (OPEN flag bit 4 = 0), the Miscellaneous Resource Manager 
does not allow any other process to open the driver unless the driver 
has been INSTALLed for shared access (INSTALL flag bit 7 set to 1). 

When a unit of a special driver is installed as a sub-driver, its higher­
level driver can access any of its entry points. The higher-level driver 
must assume the responsiblities of controlling access to the special 
driver unit, acting, in effect, as the sub-driver's Resource Manager. 

A controlling driver has the option of accepting or not accepting a 
special sub-driver's.INSTALL options. The special driver unit attached 
as a sub-driver responds at its discretion to calls from the controlling 
driver. 
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11.2 Special Driver I/O Functions 

This section describes the special driver liD functions available to the 
Miscellaneous Resource Manager through entry points in the special 
driver's Driver Header. See 4.4 for a description of the INIT, SUBDRIVE, 
and UNINIT driver installation functions. 

The READ and WRITE entry points are responsible for initiating the 
appropriate liD request and calling the FLAGEVENT driver service to 
return an event mask (emask) to the calling process. ~he 

asynchronous portion of the special driver must complete the request 
by moving the appropriate data to or from the specified buffer. The 
asynchronous portion of the driver must then call the FLAGSET driver 
service to satisfy the outstanding request and return a completion 
code. See Section 5.1, "Flag System." 

Each special driver is responsible for a single, well-defined table of 
information, the GET/SET Table. The GET and SET entry points read 
and write information in the table. The format of the GET/SET Table is 
dependent upon the special driver type. Any process can call a 
special driver's GET function at any time (through the LOOKUP SVC) 
without opening the driver. A user process can only call a special 
driver's SET function when the driver unit is open. 
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11.2.1 SELECT --Open a special driver unit for I/O 

Parameter: Address of SELECT Parameter Block 

Return Code: 

E_SUCCESS Successful operation 

E_xxxxxxx Special driver-specific error code. The OPEN is 
denied and this error code is returned to the user. 
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Figure 11-1. SELECT Parameter Block 
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Table 11-2. SELECT Parameter Block Fields 

Field Description 

UNIT Driver unit number 

INFO Unit information provided to the special driver by the 
Miscellaneous RM. 

o - This is the first OPEN 
1 - This is a subsequent OPEN 

The Miscellaneous Resource Manager indicates if another 
process has the driver unit open (1) or if this is the first 
open (0) since either INSTALL or CLOSE (FLUSH). 

FLAGS OPEN call's flag field contents 

PDADDR Process descriptor address of process making OPEN call 

OPTION Contains the OPEN call's option field value in low 8 bits. 

The SELECT function is called by the Miscellaneous RM to open the 
specified· unit. The name field in the OPEN parameter block is 
translated by the Supervisor to identify which driver unit to open. The 
information passed to your SELECT function is the OPEN call's flags 
and option fields. These fields are passed unmodified. The flag's field 
options are listed in Table 11-3. 
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Flag 

Bit 0: 

Bit 1: 

Bit 2: 

Bit 3: 

Bit 4: 

Bit 5: 

Bit 6: 

Bit 7: 

Table 11-3. SELECT Flags 

Description 

1 = Delete file/set attributes 
o = No delete/set 

1 = Execute access 
o = No execute access 

1 = Write access 
o = No write access 

1 = Read access 
o .= No read access 

1 = Shared access 
o = Exclusive access 

1 = Allow shared reads if shared 
o = Allow shared RIW if shared 

1 = Shared file pointer 
o = Unique file pointer 

1 = Reduced access accepted 
o = Return error on reduced access 

Bits 8-12: Reserved, must be 0 

Bit 13: 

Bit 14: 

Bit 15: 
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1 = Force case to media default 
o = Do not affect name case 

1 = Literal name 
o = Prefix substitution allowed 

Reserved, must be 0 
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11.2.2 FLUSH--Close the specified special driver unit 

Parameter: Address of FLUSH parameter block 

Return Code: 

E_SUCCESS No hardware errors 
E_xxxxxxx Special driver specific error code 

o 

4 

8 

12 

o 2 

UNIT I INFO I FLAGS 

0 

PDADDR 

OPTION 

Figure 11-2. FLUSH Parameter Block 

3 
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Table 11-4. FLUSH Parameter Block Fields 

Field Description 

UNIT Driver unit number 

INFO Close information provided by the Miscellaneous RM: 

FLAGS 

PDADDR 

OPTION 

o - This is the last CLOSE 
1 - This is not the last CLOSE 

The Miscellaneous RM indicates if another process has the 
driver unit open (1) or if this is the last CLOSE. When last 
CLOSE is indica~ed, the driver unit is required to make 
itself quiescent. 

Contents of CLOSE call's flag field: 

Bit 0: 1 = Partial close (flush only) 
o = Full close 

Bit 1: 1 = Do not close on error 
o = Close on error 

Bits 2-15 can be user parameters to the special driver's 
FLUSH function. 

Process descriptor address of process making CLOSE call 

Contents of option field in the CLOSE parameter block 

The Miscellaneous Resource Manager calls the FLUSH entry point when 
a process attempts to CLOSE a special driver unit it had previously 
opened. When the last CLOSE is indicated, the FLUSH routine must 
make the device quiescent. If your driver called has a sub-driver, you 
must call the sub-driver's FLUSH function. 

The Miscellaneous Resource Manager passes the flags and option 
fields to FLUSH unmodified from the CLOSE SVC parameter block. 
When the partial close option is specified, the FLUSH' function should 
only flush any buffers, but not actually close, the unit. 
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11.2.3 READ--Initiate request for data 

Parameter: 

Return Code: 

emask 

o 

4 

8 

12 

16 

20 

o 

UNIT 

Address of READ Parameter Block 

Event mask as returned by FLAG EVENT. If an error 
occurs before the READ function can call 
FLAGEVENT to return the event mask, READ must 
call FLAGEVENT and then FLAGSET to return the 
error code. The error code must be returned to the 
calling process before READ returns to the 
Miscellaneous Resource Manager with an event 
mask. 

2 3 

I OPTION I FLAGS 

SWI 

PDADDR 

BUFFER 

BUFSIZE 

OFFSET 

Figure 11-3. READ Parameter Block 
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Table 11-5. READ Parameter Block Fields 

Field Description 

UNIT Driver unit number 

OPTION Option field from the READ SVC 

FLAGS Flags field from the READ SVC. Bit 15 is turned on by the 
Miscellaneous Resource Manager if the buffer field is a 
User Address. All other flag bits are passed unchanged. 

Bit 15: 1 = Buffer is User Address 
o = Buffer is System Address 

SWI User-supplied software interrupt. The SWI is passed as a 
parameter to the FLAGEVENT driver service. 

PDADDR Process descriptor address of process that initiated the 
READ request. If the specified address is a User Address, 
this is the PDADDR that must be used for the MAPU 
function. 

BUFFER 

BUFSIZE 

OFFSET 

Data buffer address specified in READ call; the Supervisor 
checks the range before calling the READ function. 

Size of buffer passed from READ SVC 

Position in file relative to point indicated by value of bits 8 
and 9 in READ SVC's flags field 

The Miscellaneous Resource Manager calls the READ entry point when 
a process performs the READ SVC on a SELECTed special driver unit. 
The resource manager converts the READ SVC's file number into the 
READ parameter block's UNIT and PDADDR values. Most of the 
remaining parameter block contents are direct copies from the READ 
call's entries. The exception is flag bit 15, which the Miscellaneous RM 
sets to indicate whether the buffer provided is in User (1) or System 
(O) space. The buffer can be fn System space when another driver calls 
the special driver unit with local buffers. 
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The offset field is used at the discretion of the special driver. 

READ must initiate an I/O request, call the FLAG EVENT driver service, 
and return with an event mask. The special driver's asynchronous 
portion must complete the request by placing the appropriate data into 
the specified buffer. The driver then calls FLAGSET to clear the event 
from the system and return a completion code. \ 

If an error occurs before READ can call FLAGEVENT, READ must call 
FLAGEVENT and then call the FLAGSET driver service to return the 
error code to the original calling process before returning to the· 
Miscellaneous Resource Manager with the event mask. FLAGSET can 
be called from the synchronous portion of the driver's code. 
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11.2.4 WRITE--Initiate output of data 

Parameter: 

Return Code: 

emask 
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o 
4 

8 

12 

16 

20 

o 

UNIT 

Address of WRITE parameter block 

Event mask returned by the FLAGEVENT driver 
service. If an error occurs before FLAG EVENT is 
called, WRITE must first call FLAGEVENT and then 
call the FLAGSET driver service to return the error 
code before returning to the Miscellaneous 
Resource Manager with the event mask. 

2 3 

I OPTION I FLAGS 

SWI 

PDADDR 

BUFFER 

. BUFSIZE 

OFFSET 

Figure 11-4. WRITE Parameter Block 
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Field 

UNIT 

OPTION 

FLAGS 

Table 11-6. WRITE Parameter Block Fields 

Description 

Driver unit number 

User option field 

Flags field as passed from WRITE SVC. The Miscellaneous 
Resource Manager turns on bit 15 if the buffer field is a 
User Address. 

Bit 15: 1 = Buffer is User Address 
o = Buffer is System Address 

SWI User-supplied software interrupt to be passed as a 
parameter to the FLAG EVENT driver service 

PDADDR Process descriptor address of process that initiated the 
WRITE request. If the specified address is a User Address, 
this is the PDADDR that must be used for the MAPU driver 
service. 

BUFFER 

BUFSIZE 

OFFSET 

Data buffer address specified in WRITE call; the Supervisor 
checks the range before calling the WRITE function. 

Bufsiz field as passed from WRITE call; indicates number of 
bytes to write. 

Position in file relative to point indicated by value of bits 8 
and 9 in the flags field 

The Miscellaneous Resource Manager calls the WRITE entry point when 
a process performs the WRITE SVC on a SELECTed special driver unit. 
The resource manager converts the WRITE SVC's file number into the 
WRITE parameter block's UNIT and PDADDR values. Most of the 
remaining parameter block contents are direct copies from the WRITE 
call's entries. The exception is flag bit 15, which the Miscellaneous RM 
sets to indicate whether the buffer· provided is in User (1) or System 
(O) space. The buffer can be in System space when another driver calls 
the special driver unit with local buffers. 
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The offset field is used at the discretion of the special driver. WRITE 
must call the FLAGSET driver service upon completion to satisfy the 
outstanding event and return a completion code. 

11.2.5 SPECIAL Entry Point 

Parameter: 

Return Code: 

emask 
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o 

4 

8 

12 

16 

20 

24 

Address of SPECIAL Parameter Block 

Event mask returned by the FLAG EVENT driver service 

o 2 3 

UNIT I OPTION I FLAGS 

SWI 

PDADDR 

DATABUF 

DBUFSIZ 

PARMBUF 

PBUFSIZ 

Figure 11-5. SPECIAL Parameter Block 
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Field 

UNIT 

OPTION 

Table 11-7. SPECIAL Parameter Block Fields 

Description 

Driver unit number 

Contents of the SPECIAL SVC's func field. The value of bits 
7 and 6 indicate the data flow direction of the data and 
parameter buffers as follows: 

bit 7--parmbuf 
1 = write buffer 
o = read buffer 

bit 6--databuf 
1 = write buffer 
o = read buffer 

If no data or parameters are being provided, the 
corresponding bit is set to O. The remainder of the bits 
indicate the SPECIAL function number. 

FLAGS Flags field as passed from the SPECIAL SVC. The 
Miscellaneous Resource Manager sets bit 15 if parameters 
came directly from User Memory. 

Bits 0-14: special driver-type specific 
Bit 15: 1 = User Address 

o = System Address 

SWI User-supplied software interrupt, passed as a parameter to 
the FLAGEVENT driver service. 

PDADDR Process descriptor address of process that initiated the 
SPECIAL request. If the" specified address is a User 
Address, this is the PDADDR that must be used for the 
MAPU driver service. 
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Table 11-7. (Continued) 

Field Description 

DATABUF Value from SPECIAL call's databuf parameter. If DBUFSIZ is 
zero, this value is data; if DBUFSIZ is non-zero, this value 
is an address of a data buffer. The FlexOS Programmer's 
GulPe instructs the programmer never to put an address in 
the data buffer. 

DBUFSIZ Size in bytes of data buffer; if zero, the DATABUF value is 
data rather than an address. 

PARMBUF Value from SPECIAL call's parmbuf parameter. If PBUFSIZ is 
zero, this value is data; if PBUFSIZ is non-zero, this value is 
an address of a data buffer. The FlexOS Programmer's 
Guide instructs the programmer never to put an address in 
the parameter buffer. 

PBUFSIZ Size in bytes of parameter buffer; if zero, the PARMBUF is 
data rather than an address. 

The Miscellaneous Resource Manager calls the SPECIAL entry point 
when a user process calls the SPECIAL SVC on a previously SELECTed 
special driver unit. 

If an error occurs before FLAGEVENT is called, the SPECIAL· function 
must call FLAG EVENT and then call FLAGSET to return the error code 
to the original calling process before returning to the Miscellaneous 
Resource Manager with the event mask. FLAGSET can be called from 
the synchronous portion of the special driver. 
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See the description of the SPECIAL SVC in the FlexOS Programmer's 
Guide for rules on defining the SPECIAL driver function parameter 
block. 

11.2.6 GET --Provide unit-specific information 

Parameter: Address of GET parameter block 

Return Code: 

E_SUCCESS Operation completed - no error 
E_xxxxxxx Driver type-specific error code 

o 

4 

8 

12 

16 

o 2 

UNIT I RESERVED I FLAGS 

0 

PDADDR 

BUFFER 

BUFSIZ 

Figure 11-6. GET Parameter Block 
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Table 11-8. GET Parameter Block Fields 

Field Description 

UNIT Driver unit number 

FLAGS Bit map of flags 

Bits 0-7: Defined by driver 
Bits 8-14: Reserved 
Bit 15: . 1 = User Address 

o = System Address 

PDADDR Process descriptor address of the process that initiated the 
GET request. If the buffer address is a User Address and 
the asynchronous portion of the driver is required to 
access the buffer, use this as the pdaddr value in your 
MAPU driver service call 

BUFFER Address of buffer 

BUFSIZE Size of buffer. This field determines the amount of 
information wanted. 
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You must define a single table structure for each type of special 
driver. The first field of this structure must be a 32-bit value that 
indicates the structure's size. When a user process calls the GET SVC, 
the special driver must return the requested information in a specified 
buffer in the defined table format. The GET and SET SVCs can be 
called only if the special driver unit is OPEN. 

The Miscellaneous Resource Manager calls the GET entry point to 
place information from the special driver's GET/SET Table into the 
buffer at the address specified. The buffer size parameter is passed to 
indicate the amount of information requested. If the buffer size is less 
than the table size, fill in only those fields that fit completely. 

The GET entry point is not expected to return an event mask. The 
calling process should not return until the operation is complete. If 
the asynchronous portion of the driver is required to fulfill an I/O 
event in order to obtain the information, the GET routine must perform 
its own WAIT and RETURN SVCs to complete the event. Drivers 
access SVCs through the Supervisor interface defined in Section 6, 
"Supervisor Interface." 

11.2.7 SET --Change unit-specific information 

Parameter: Address of SET Parameter Block 

Return Code: 

E_SUCCESS Operation completed 
E_xxx Driver type-specific error code 
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Field 

UNIT 

FLAGS 

o 
4 

8 

12 

16 

, 0 1 2 3 

UNIT I RESERVED I FLAGS 

0 

PDADDR 

BUFFER 

BUFSIZ 

Figure 11-7. SET Parameter Block 

Table 11-9. SET Parameter Block Fields 

Description 

Driver unit number 

Bit map of flags 

Bits 0-7: Defined by driver 
Bits 8-14: Reserved 
Bit 15: 1 = User Address 

o = System Address 

PDADDR Process descriptor address of the process that initiated the 
SET SVC. If the buffer address is a User Address and the 
asynchronous portion of the driver is required to access 
the buffer, use this as the pdaddr value in your MAPU 
driver service call. 

BUFFER 

BUFSIZ 
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You must define a single table structure for each type of special 
driver. The first field of this structure must be a 32-bit value that 
indic,ates the structure's size. The GET and SET SVCs can be called 
only if the special driver unit is OPEN. 

The Miscellaneous Resource Manager calls the SET entry point to 
modify information in the special driver's GET ISET table. The format of 
the table is specific to the type of special driver. The buffer indicated 
in the SET parameter block contains the information to be set. A buffer 
size parameter is passed to limit the amount of information being SET. 
If the size of the buffer is less than the size of the table, only those 
fields that fit within the buffer are SET. 

SET is not expected to return an event mask. The calling process 
should not return until the operation is complete. If the asynchronous 
portion of the driver is required to fulfill an liD event in order to 
change the state of the information, SET must perform its own WAIT 
and RETURN SVCs to complete the event. 

End of Section 11 
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SECTION 12 

System Boot 

This section outlines the steps required to cold boot a system. It 
describes boot and data disk formats and the FlexOS' layout in 
memory. The section explains how to construct a loader and 
concludes with a description of the SYS utility, which transfers the 
loader to a disk's boot track. 

Utilities used to generate a system that are specific to· a given 
microprocessor are described in chip-specific supplements. These 
supplements are distributed with FlexOS. 

12.1 Boot Overview 

The boot procedure usually involves the following three steps: 

1. A ROM reads the disk boot loader contained in the boot record, 
starting at track 0, sector 0 of the boot drive, then transfers 
control to it. 

2. The disk boot loader reads the system image into memory 
starting at the first data cluster and continuing for n clusters, 
where n is the size of the operating system in clusters. 

3. The disk boot loader then transfers control to the initialization 
routine in the operating system. 

The boot loader reads the code into memory at the address specified 
by the code-load base address. The loader reads operating system 
data into memory at the address specified by the data-load base 
address. The loader then transfers control to the code-load base 
address, which should be the address of or a jump to the operating 
system initialization routines. Code-load and data-load base 
addresses are defined in Table 12-1, below. 

The operating system initialization routines must perform any 
hardware and software initialization required by the operating system. 
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12.1.1 Data Disk Layout 

The FlexOS disk layout is identical to the PC DOS disk layout, 
illustrated in Figure 12-1, below. The boot record, FAT, and root 
directory are all of variable size. 

12-2 

boot record 
minimum size, 1 sector 

N (usually 2) copies of the FAT 

root directory 

Data Area 

Figure 12-1. FlexOS Disk Layout 



FlexOS System Guide 12.2 Boot Record Format 

12.1.2 Boot Disk Layout 

The FlexOS boot disk is a data disk which contains the operating 
system as illustrated above. The system file must be recorded under 
the file name FLEXOS.SYS, beginning at the disk's first data cluster and 
continuing for as many consecutive clusters as are required to store 
the complete operating system. Recprd the FLEXOS.SYS file with the 
System, Hidden, and Read-Only attributes. 

12.2 Boot Record Format 

The boot record (see Figure 12-2 below) contains the code needed to 
load FlexOS from disk into memory. It is a minimum of one physical 
sector in length. The boot record also contains information about. 
where to load the various parts of the operating system and the sizes 
of each part. Table 12-1 defines the fields in the boot record. 
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OOH 

04H 

08H 

OCH 

10H 

14H 

18H 

1CH 

20H 

24H 

28H 

2CH 

30H 

34H 

12-4 

o 2 3 

JUMP I OEM_NAME 

OEM_NAME 

OEM_NAME I BYTESPERSEC 

BYTESPERSEC SEC_CLUSTER RES_SECTORS 

FATNUM NROOTDIR I NSECTORS 

NSECTORS MDB FATSEC 

SECPERTRK NHEADS 

HIDDEN 

EXTENSION 

FIRSTSEC 

CODE_LOAD_BASE 

CODE_LENGTH 

DATA-LOAD_BASE 

DATA-LENGTH 

I 
Remaining Portion of O.S. Boot Record 

~ 

Figure 12-2. Boot Record 
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Field 

JUMP 

OEM_NAME 

Table 12-1. Boot Record Fields 

Description 

A jump instruction to transfer control to an operating 
system's loader. See your chip-specific supplement for the 
description of the jump instruction. 

The ·OEM name and version number identifying the boot 
record's operating system 

BYTESPERSEC 
Number of bytes per sector 

SEC_CLUSTER 
Number of sectors per file allocation unit (cluster) in a 
partition. This value must be a power of two. 

RES_SECTOR 
Number of sectors reserved by the operating system, 
starting at logical sector 0 

FATNUM Number of FATs in a partition 

NROOTDIR Maximum number of root directory entries in a partition 

NSECTORS Total number of sectors in a partition, including boot 

MOB 

FATSEC 

SECPERTRK 

NHEADS 

sector, directories, and reserved sectors. If this field 
contains zero, the EXTENSION field (see below) contains 
the total number of sectors. 

Media Descriptor Byte. Describes the disk medium in 
terms of number of sides, number of sectors per track, and 
whether the medium is fixed or removable. Possible values 
for the MOB are defined in Table 8-5. 

Number of sectors occupied by one FAT 

Number of sectors per track in a partition 

Number of heads in partition 
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Field 

HIDDEN 

EXTENSION 

Table 12-1. (Continued) 

Description 

Total number of sectors preceding a partition, including 
sectors occupied by the Master Boot Record. 

If NSECTORS contains zero, EXTENSION contains the total 
number of sectors in a partition. The EXTENSION field is 
used for partitions whose number of sectors is greater 
than can be stored in the one-word NSECTORS field. 

FIRSTSEC First sector of data area 

CODE_LOAD_BASE 
Address at which operating system code is to be loaded 

CODE_LENGTH 
Length, in bytes, of code segment 

DATA_LOAD_BASE 
Address at which operating system data is to be loaded 

DATA_LENGTH 
Length, in bytes, of data segment 

The FORMAT utility fills in the fields from BYTESPERSEC through 
FIRSTSEC. The SYS utility (see Section 12.5) fills in the code and data 
load addresses and segment lengths. 
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12.3 Boot Loader Outline 

Take the following steps in constructing a boot loader. The field names 
referenced below are defined in Table 12-1 above. 

1. Calculate the number of physical sectors of code to read by 
dividing the value in the CODE_LENGTH field by the number of 
bytes in a physical sector. Add one physical sector if the division 
produces a remainder. 

2. Read the operating system code into memory at the location 
specified by the CODE_LOAD_BASE field. The read always begins 
at the first sector of the first data cluster on the disk. 

3. If the operating system code does not end on a physical sector 
boundary, the remainder of the sector is data. The data portion of 
the sector needs to be moved to the location in memory specified 
by the DATA_LOAD_BASE field. 

4. Calculate the number of physical sectors of data to read by 
dividing the value in DATA_LENGTH, minus any data already read, 
by the number of bytes in a physical sector. Add one physical 
sector if the division produces a remainder. 

5. Read the operating system data into memory at the location 
specified by the DATA_LOAD_BASE field plus the length of the 
data already read. The read begins at the next sector following 
the code reads. 

If the operating system code and data are to be contiguous in 
memory, you can optimize the boot loader so that it performs one 
read that includes both the code and the data sectors. 
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12.4 The FlexOS Memory Image 

Figure 12-3 shows .the FlexOS memory image. 

Code Load Base 

Code 

Data Load Base 

Initialized Data 

Uninitialized Data 

Figure 12-3. The FlexOS Memory Image 
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12.5 The SYS Utility 

SYS transfers the operating system from the default to the specified 
drive or places the operating system onto the specified drive from a 
file. SYS modifies the destination drive's boot record to reflect the 
correct operating system Code Load Base, Code Length, Data Load 
Base, and Data Length fields. 

SYS has the following syntax: 

SYS d: 

or 

SYS d: d:filename.ext 

The operating system image is placed in contiguous data clusters 
beginning at the first data cluster, Cluster 2. The first directory entry 
on the boot disk is FLEXOS.SYS. This file is recorded with the System, 
Hidden, and Read-Only attributes. 

The header record on the specified input file is removed by SYS prior 
to placing the image on the disk. The information contained in the 
header record is used to update the proper fields in the disk's boot 
record. 

End of Section 12 
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Appendix A 

The FlexOS Standard Input and Output Character Sets 

This appendix presents the characters sets supported by the FlexOS 
standard keyboard and standard console. The character sets are 
presented in the following order: 

• 16-bit input characters (A.l) 
• a-bit input characters (A.2) 
• 16-bit output characters (A.3) 
• a-bit output characters (A.4) 

A.1 16-bit Input Character Set 

This section defines the 16-bit character set supported by the FlexOS 
standard keyboard. The low order byte of a 16-bit input character is 
reserved for data. The high order byte can have the following values: 

Table A-1. High-order Byte Values 

Byte Value Character Set 

OOH ASCII character set. Includes DRI-standard US, Japanese, 
and European a-bit character sets. 

01 H-7FH Defined in Figure A-l, below. 

80H-FCH 15-bit foreign language character sets, including KANJI. 

When the high order byte of a 16-bit character is in the range from 
01 H to 7FH, the byte is defined as follows. 
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bit 15 14 13 12 11 10 9 8 7 6 

Data (D) 

I (0100) Ctrl Key 
-----~e. (0200) Alt Key 

1....----.. (0400) Shift Key 
(0800) Reserved 

(1 Sxx) Func Keys E 
(2Sxx) Special Chars 
(3xxx) Toggle Chars 
(4xxx) Reserved 
(5xxx)Reserved 
(6xxx) Reserved 
(7xxx) Reserved 

1....-----------. Foreign 15-bit char set 

Figure A-1. High-order Byte Definitions for 01 H to 7FH 

Each defined bit field is described below. In the explanations, S refers 
to the state bits, bits 8-11 . 

• STATE Bits: The state bits indicate the status of the Ctrl, Alt, and 
Shift keys. When a state key is pressed along with another key, 
set the corresponding state bit or bits. If the ASCII standard 
specifies a code for the state and character key combination, the 
standard ASCII code should be generated without the state 
information. Examples of state bit use are: 

CTRL-C ==> 0003H 
SHIFT -p == > P or 0050H 
CTRL-5 ==> 0135H 
CTRL-SHIFT-ALT-5 ==> 0735H 

• Func Keys: Function key codes where you indicate the function 
key number in xx. Examples of function key codes are: 

A-2 
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• Special Characters: Special keys where the xx value should be 
generated for the key as follows: 

Special Function Cursor Movement Numeric Keypad 

2S00 HELP 2S10 UP 2S30 ZERO 
2S01 WINDOW 2S11 DOWN 2S31 ONE 
2S02 NEXT 2S12 LEFT 2S32 TWO 
2S03 PREVIOUS 2S13 RIGHT 2S33 THREE 
2S04 PRINT SCREEN 2S14 PAGE UP 2S34 FOUR 
2S05 BREAK 2S15 PAGE DOWN 2S35 FIVE 
2S06 REDRAW (screen) 2S16 PAGE LEFT 2S36 SIX 
2S07 BEGIN 2S17 PAGE RIGHT 2S37 SEVEN 
2S08 END 2S18 HOME 2S38 EIGHT 
2S09 INSERT 2S19 REVERSE TAB 2S39 NINE 
2S0A DELETE 2S3A A 
2S0B SYSREQ 2S38 8 

2S3C C 
2S3D D 
2S3E E 
2S3F F 
2S40 ENTER 
2S41 COMMA 
2S42 MINUS 
2S43 PERIOD 
2S44 PLUS 
2S45 DIVIDE 
2S46 MULTIPLY 
2S47 EQUAL 

• Toggle Characters: Where your hardware supports toggle 
characters, generate the values for 3xxx according to the scheme: 

bit: 15 11 7 o 
key 
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where the fields are defined as follows: 

A - action 

key 

o - OFF 
1 - ON 

OxO - Caps Lock 
Ox1 - Shift Lock 
Ox2 - Scroll Lock 
Ox3 - Num Lock 

Oxl0 - Right Shift 
Ox1l - Left Shift 
Ox12 - Insert 
Ox13 - Control 
Ox14 - Alternate 

Keys 0-3 should generate a character each time the user presses 
and releases the key. 

Keys 10H-14H should generate a character when the user releases 
the key after pressing it along with another character 

A.2 a-bit Input Character Set 

The Console Resource Manager expects l6-bit keyboard input from 
the console driver. When the application specifies 8-bit character 
mode, the Console RM translates the l6-bit characters to 8-bit 
characters. The translation process may generate more characters than 
the console driver actually sends to the Console Resource Manager, as 
illustrated in Table A-2, below. 

FlexOS supports the set of escape sequences only when the 
application is in 8-bit keyboard mode. Table A-4 lists the escape 
sequences supported. 
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Table A-2. Results of 16- to 8-bit Translation 

16-bit Code Result Characters 

OOxxH xxH 

0100H-7FFFH Converts to escape n 
sequence except as follows 
(S=STATE bit values): 

2S30 Ox30H 0 1 
2S31 Ox31H 1 1 
2S32 Ox32H 2 1 
2S33 Ox33H 3 1 
2S34 Ox34H 4 1 
2S35 Ox35H 5 1 
2S36 Ox36H 6 1 
2S37 Ox37H 7 1 
2S38 Ox38H 8 1 
2S39 Ox39H 9 1 
2S3A Ox41H A 1 
2S38 Ox42H 8 1 
2S3C Ox43H C 1 
2S3D Ox44H D 1 
2S3E Ox45H E 1 
2S3F Ox46H F 1 
2S40 OxODH RETURN or ENTER 1 
2S41 Ox2CH , (comma) 1 
2S42 Ox2DH - (minus) 1 
2S43 Ox2EH . (period) 1 
2S44 Ox28H + (plus) 1 
2S45 Ox2FH / (divide) 1 
2S46 Ox2AH * (multiply) 1 
2S47 Ox3DH = (equal) 1 

8000H-FCFCH High byte, low byte 2 
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A.3 16-bit Output Character Set 

The Console Resource Manager accepts 16-bit output characters 
through the WRITE SVC when in 16-bit screen mode. The 16-bit 
character codes provided are defined in Table A-3. 

Table' A-3. 16-bit Output Character Set 

16-bit Value Definition 

OOxxH Same as a-bit. Give these characters one character 
position on the screen. Characters in the range aOH­
FFH are defined on a per-country basis. 

aOOOH-FCFCH 16-bit language, such as KANJI. Give these characters 
two character positions on the screen. When 
modifying the FRAME, set the two character plane 
cells according to the key value and set the extension 
plane to indicate a two-cell character; that is, set bit 0 
of both extension plane bytes to 1, set bit 1 of the 
first extention plane byte to 0, and set bit 1 of the 
second byte to 1. 

01xxH-OFxxH Alternate character sets. Implement these codes 
according to the following rules. Each character takes 
one character position. Typically, these characters are 
defined by the OEM extension field in a byte in a 
FRAME's extension plane. If an extension plane exists, 
the low byte is placed into the character plane while 
the low nibble of the high byte is placed into the low 
nibble of the extension plane. 

1xxxH Non-visible characters which take no space on the 
screen. 

2xxxH Editing functions. These functions are the equivalent 
of the escape sequences: 
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16-bit Value 

2040 
2041 
2042 
2043 
2044 
2045 
2048 
2049 
204A 
204B 
204C 
2040 
204E 
204F 
2064 
2065 
2066 
206A 
206B 
206C 
206F 
2070 
2071 
2072 
2073-
2074 
2075 
2076 
2077 

Table A-3. (Continued) 

Definition 

Enter Insert Character Mode 
Cursor Up 
Cursor Down 
Cursor Right 
Cursor Left 
Clear Display 
Cursor Home 
Reverse Index 
Erase to End of Page 
Erase to End of Line 
Insert Blank Line 
Delete Line 
Delete Character 
Exit Insert Character Mode 
Erase Beginning of Display 
Enable Cursor 
Disable Cursor 
Save Cursor Position 
Restore Cursor Position 
Erase Entire Line 
Erase Beginning of Line 
Enter Reverse Video Mode 
Exit Reverse Video Mode 
Enter Intensify Mode 
Enter Blink Mode 
Exit Blink Mode 
Exit Intensify Mode 
Wrap at End of Line 
Discard at End of Line 
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Table A-3. (Continued) 

16-bit Value Definition 

3xxxH Set cursor to xxx row (0 origin) 

4xxxH Set cursor to xxx column (0 origin) 

50xxH Set foreground color to color xx. Color codes are 
documented in the A.4, below. 

51xxH Set background color to color xx. Color codes are 
documented in the A.4, below. 

52xxH-7xxxH Non-visible characters. Take no space on screen. 
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A.4 8-bit Output Character Set 

The Console Resource Manager converts the application's 8-bit output 
characters and escape sequences to 16-bit characters internally before 
calling the driver's WRITE function. The escape sequences are 
supported independently of the physical terminal type. 

You can provide your own 8-to-16 bit conversion routine, accessible 
through the GET entry point in a console driver's Driver Header, to 
extend the character set. The extendability of the character set allows 
the implementation of SHIFT-JIS KANJI through the 8-bit character set 
in Japan. You might also modify the conversion routine to add escape 
sequences that switch to another character set. 

You can support multiple country codes in the console driver. If you 
do, implement your selection routine in the driver's SET entry point 
using the value in the PCONSOLE table's COUNTRY field. 

In the United States, FlexOS supports the IBM PC character set. In 
Japan, FlexOS uses the SHIFT -JIS character set. In Europe, the ISO 
standard ASCII character set is used. 

While in 8-bit mode, the console:s video attributes, such as cursor 
control, video blink, video intensity, and reverse video can be 
controlled through escape sequences sent through the WRITE SVC. 
The first character of an escape sequence is always the Escape 
character (ASCII character 27 or 1 BH). 

Table A-4, below, lists the escape sequences defined for FlexOS. This 
set of escape sequences is, with some exceptions, a superset of the 
set required by a VT-52 terminal. In the description below, < ESC> is 
followed by the function character. Blanks are used for clarity of 
presentation only. 
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Table A-4. FlexOS Escape Sequences for 8-bit Output 

Function Escape Sequence 

Cursor Up 
Cursor Down 
Cursor Right 
Cursor Left 
Cursor Home 
Reverse Index 
Save Cursor Position 
Restore Cursor Position 
Set Cursor Position 

Clear Display 
Erase to End of Page 
Erase to End of Line 
Erase Entire Line 
Erase Beginning of Display 
Erase Beginning of Line 
Insert Blank Line 
Delete Line 
Delete Character 

<ESC> A 
<ESC> B 
<ESC> C 
<ESC> D 
<ESC> H 
< ESC> I (upper case i) 
<ESC> j 
<ESC> k 
<ESC> Y (r) (c) 

(r) = row + 32 (one character) 
(c) = col + 32 (one character) 
home = 0,0 

<ESC> E 
<ESC> J 
<ESC> K 
< ESC> I (lower case L) 
<ESC> d 
<ESC> 0 

<ESC> L 
<ESC> M 
<ESC> N 
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Table A-4. (Continued) 

Function 

Set Foreground Color 

Set Background Color 

Escape Sequence 

<ESC> b (c) 

where (c) = color (one character) 

o - Black 
1 - Blue 
2 - Green 
3 - Cyan 
4 - Red 

8 - Dark Gray 
9 - Light Blue 
10 - Light Green 
11 - Light Cyan 
12 - Light Red 

5 - Magenta 
6 - Brown 

13 - Light Magenta 
14 - Yellow 

7 - Light Gray 15 - White 

<ESC> c (c) 

where (c) = color (one character) 

o - Black 
1 - Blue 
2 - Green 
3 - Cyan 
4 - Red 
5 - Magenta 
6 - Brown 
7 - Light Gray 

8-15 are the same as 0-7 except 
the foreground blinks 

A-ll 



A 8-bit Output Character Set FlexOS System Guide 

Table A-4. (Continued) 

Function Escape Sequence 

A-12 

Enable 'Cursor 
Disable Cursor 
Enter Reverse Video Mode 
Exit Reverse Video Mode 
Enter Intensify Mode 
Exit Intensify Mode 
Enter Blink Mode 
Exit Blink Mode 
Enter Insert Mode 
Exit Insert Mode 
Wrap at End of Line 
Discard at End of Line 

<ESC> e 
<ESC> f 
<ESC> p 
<ESC> q 
<ESC> r 
<ESC> u 
<ESC> s 
<ESC> t 
<ESC> @ 
<ESC> 0 
<ESC> v 
<ESC> w 

End of Appendix A 
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Foreign Language Support 

This appendix describes the FlexOS support for languages other than 
American English. FlexOS defines a console driver so an OEM can 
provide translation routines. In addition to this driver-level support, an 
OEM can translate or modify all messages displayed by FlexOS utilities. 

Section B.l describes provisions for foreign language support in a 
console driver. Section 8.2 explains how to edit, recompile, and relink 
utility messages. 

B.1 Console Driver Support 

Support for foreign character sets exists in the console driver's SET 
and GET functions and in the extension plane of a FRAME. See 
Section 7, "Console Drivers," for a description of SET and GET and the 
FRAME data structure. 

Through the SET function, a console driver can change the COUNTRY 
field in the PCONSOLE Table. The COUNTRY field contains a country 
code that determines which character set is being used. Applications 
can, through the GET and LOOKUP SVCs, obtain the country code from 
the PCONSOLE Table. Country codes are listed in Appendix C of the 
FlexOS Programmer's Guide. 

Through the GET function, a console driver can provide the addresses 
of OEM-written character translation routines. The Console Resource 
Manager passes the address of the PCONSOLE Table to the GET 
function. The PCONSOLE Table has two 32-bit fields, CONVERT8 and 
CONVERT16, that can store pointers to translation routines. CONVERT8 
can point to an 8-bit to 16-bit output translation routine. CONVERT16 
can point to a 16-bit to 8-bit input translation routine. If these fields 
contain NULLPTR, the FlexOS standard conversion routines are called. 
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To support foreign language character sets, the console driver writer 
must implement an extension plane in his PFRAME. If the console 
driver supports virtual consoles, the extension plane must exist in the 
VFRAME also. FlexOS defines a byte in the extension plane to allow 
support for one-byte characters, two-byte characters, such as KANJI, 
or alternate character sets. See Section 7.2.1 for details. 

B.2 Modifying Messages 

Modifying the FlexOS messages consists of editing source message 
files, compiling those files, and linking the new object modules with a 
utility's code. The FlexOS utilities are written so code modules contain 
n.o messages and message modules contain only global symbols and 
messages. 

The following message files are distributed with FlexOS: 

• STDMSGS.C - contains all public messages, that is, all messages 
used by more than one utility. This file is provided as reference 
and is not used in the process of modifying messages. 

• Set of files consisting of each message in STDMSGS.C in a 
separate- file 

• < utilityname >MSG.C - contains specific messages for a utility 

Perform the following steps to create utilities that display modified 
messages. 

1. Print STDMSGS.C, to use as a guide when editing individual 
message files. 

2. Edit each of the public message files. 

3. Edit the message file for each utility. 

8-2 



FlexOS System Guide B Modifying Messages 

4. Run the batch file, CCMSGS.BAT. This file contains commands 
that do the following: 

• Compiles all public messages 

• For object files created by the Lattice C compiler, executes 
the COMB utility to change object files from Lattice format to 
a format usable by LlNK-86 and LlB-86. 

• Runs LIB with the input file CCMSGS.INP using the I option. 
CCMSGS.lNP contains a list of public symbols that LIB 
matches with corresponding message files to create a 
CCMSGS.L86 (CCMSGS.L68 for 68000-based systems), a 
library of standard object modules. 

5. Run batch file, < utilityname >.BAT, for each utility. These files 
contain commands that do the following: 

• Compiles the <utility>MSG.C file containing a utility's 
messages 

• Runs LINK with a utility-specific input file, < utilityname >.INP. 
These input files contain a list of which code and message 
modules to link and a list of public symbols that LINK uses to 
extract appropriate messages from the CCMSGS file. LINK 
produces an executable file. 

For 68000-based implementations that use SUBMIT rather than BATCH, 
SUBMIT files (file extension SUB) are provided. 

The Window Manager and FORMAT utility distributed with FlexOS 
display text not contained in STDMSGS.C. Text strings for the Window 
Manager are stored in WMEXDATA.C (see Appendix C). Messages for 
FORMAT are stored in BOOT.A86 and HDBOOT.A86. 

End of Appendix B 
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Appendix C 

Modifying Windows 

This appendix explains how you modify screen windows (virtual 
consoles) as set up by the FlexOS Window Manager. 

You can modify the following window characteristics: 

• size 
• location on the screen 
• attributes of windows, including borders 
• fill characters 
• number of windows to bring up at boot time 
• startup command for each window 
• text strings in window headers 

A window can be as large as the limits of your physical console allow. 

Distributed with FlexOS is the source code to the Window Manager, 
including two data files, WMEX.H and WMEXDATA.C. 

WMEX.H contains the WNDWDESC structure, which describes a user 
window, and the WNDWSPEC structure, which describes a special 
window. A special window is a message or a status window. 
WMEXDATA.C contains data for both structures. WNDWDESC and 
WNDWSPEC are the only configurable window structures. 

WNDWDESC describes a window's size, location, attributes, and fill 
characters. It also contains pOinters to a text string for the window 
header and a pointer to the startup command line. WNDWSPEC 
contains pointers to text displayed in the message and status windows 
and stores the number of elements in a variety of different arrays of 
text strings. 

In addition to configuration data, WMEXDATA.C contains the text 
strings pointed to in WNDWDESC and WNDWSPEC. You can trans'late, 
or otherwise modify these strings. 
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WMEX.H sets eight as the maximum number of user and special 
windows per physical console. Changing this number requires 
changing code in WMEX.H. 

WMEXDATA.C defines eight windows: six user windows, a status 
window, and a message window. 

In WMEXDATA.C, the variable WM0010, which stores the number of 
user windows at startup, is initialized to one. You can change this 
value to as many user windows as are defined in WMEX.H. 

The variables WM0100, WM0110, and WM0120 in WMEXDATA.C define 
attributes and fill characters for the Desk Window. The Desk Window 
is the parent console for all user and special windows. Desk Window 
variables can also be modified. 

In WNDWDESC, if you place a zero in the WD_RMAX (maximum number 
of rows) and WD_CMAX (maximum number of columns) fields, the 
Window Manager makes the window the size of the screen the 
Window Manager is running in. This is usually the size of the physical 
console. 

In the WD_FLAGS field in WNDWDESC, you can change bits 0 
(borders/no borders) and 1 (attributes/no attributes). Do not change 
bits 6 and 7. 

End of Appendix C 
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