












































































































































































































































































































































date 

loc adr 

CONFIGURING THE EXTENDED I/O SYSTEM 

The date on which you submit the file (maximum of nine 
characters). 

The address at which to locate the Extended I/O 
System. If you want to enter this value as a 
hexadecimal number, you must include the suffix H. 
The base portion of this value is the base portion of 
the Extended I/O System's entry point. The offset 
portion of the entry point is O. You must specify the 
entry point in the %JOB macro call for the Extended 
I/O System. 

This command assembles ETABLE.A86, EDEVCF.A86, and EJOBCF.A86, links them 
together with the other modules of the Extended I/O System, and locates 
the Extended I/O System at the specified address. It places the located 
Extended I/O System in file EIOS on drive Fl. It also places the 
assembly listing, link map, and locate map on drive F3 in files EIOS.LST, 
EIOS.MP1, and EIOS.MP2, respectively. 

You must specify a %JOB macro in the system configuration file for the 
Extended I/O System (refer to Chapter 4). In this macro, the entry point 
depends on the address at which you locate the Extended I/O System 
(CS:O). The data segment should be specified as 0 (the Extended I/O 
System assigns its own data segment). 

EXTENDED I/O SYSTEM INITIALIZATION 

The Extended I/O System defines a public symbol, RQ$EIOS$INIT$ERROR, in 
which it returns its initialization status. If the Extended I/O System 
initializes properly, it attaches all logical devices specified in the 
configuration file (EDEVCF.A86), sets itself up as an operating system 
extension, and sets RQ$EIOS$INIT$ERROR to zero. If the Extended I/O 
System does not initialize correctly, it sets RQ$EIOS$INIT$ERROR to a 
nonzero value. 

Once the initialization is complete, users can create and attach files on 
the devices specified in EDEVCF.A86 (unless they are off-line, in which 
case an exceptional condition code is returned). If one of these devices 
is switched from on-line to off-line, the Extended I/O System 
automatically marks all synchronous connections to that device as invalid 
(returns the E$BAD$SYNC$CONN condition code) and detaches the device. 
When the unit is switched back on, the Extended I/O System automatically 
attaches it the first time a user tries to create or attach a file on 
it. The Extended I/O System performs this service only for all devices 
that it attaches. 
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CHAPTER 13. CONFIGURING THE HUMAN INTERFACE 

Human Interface configuration involves the following operations: 

• Designating prefixes and subpaths for the logical names required 
by the Human Interface 

• Specifying the Human Interface sign-on 

• Specifying the maximum number of characters in a command name 

• Specifying the list of directories that the Human Interface 
searches when it tries to load a command. 

You perform these operations by making modifications to an Intel-supplied 
Human Interface configuration file. This file, HCONFG.A86, is a PL/M-86 
source file which is contained on the Human Interface release diskette. 
As released, HCONFG.A86 defines a default Human Interface. To make 
changes, you must modify HCONFG.A86, compile it, link it with the rest of 
the Human Interface object files and libraries, and locate the Human 
Interface at an absolute address. The following sections describe this 
configuration process. 

MODIFYING HCONFG.A86 

HCONFG.A86 consists of a series of PL/M-86 DECLARE statements which 
identify the characteristics of the Human Interface. Figure 13-1 lists 
the portion of the released HCONFG.A86 that you can modify. To change 
the configuration information, you must modify the values associated with 
the variables in the DECLARE statements. The following paragraphs list 
the variables you can change. 
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CONFIGURING THE HUMAN INTERFACE 

HCONFG: DO; 

1* path names tnat ~111 reoresent default directories *1 

DECLARF 
H$systpmSdirectory(*) 
H$PfogSdirectory(*) 
H$<iefault$dir(*) 
H$woT,kSdirectory(*) 

DECLARE 

bYTE 
dY1E 
BYTE 
dYTE 

PUBLIC DATAC10,':FO:SYSTEM'), 1* :SYSTE~ 
PUB[IIC DATA(8,':fO:PROG'), 1* :PROG: 
PUBLIC DATA(4,':FO:'), 1* :$: *1 
PU~LIC OATA(&,':fO:WORK'); 1* :WORK: 

HSslqnSon(*) RtT~ PUBLIC DATA(15"iHMX &6 HI V1.0'), 

H S com nl n n n $ n d m e S to a x W 0 R 0 PUB L J' C D A l' A ( 50 ) , 1* command name max size 

HSprpf1xps(*) dYT~ PUBLIC DATA(2, 1* numb~r of preflxps *1 
~,':PRQG:', 1* first preflx *1 
B,':Si~TFM:'); 1* second prefix *1 

Figure 13-1. Human Interface Configuration File (HCONFG.P86) 

The first four variables define paths for which the Human Interface 
assigns logical names. These paths are specified in the form of 
STRINGs. The first portion of each string (the length) is a number which 
equals the number of characters in the second portion of the string. The 
second portion of the string consists of the prefix and subpath. 
Maintain this format when modifying the variables. If you specify a 0 
for the length of any string, the Human- Interface will not create the 
corresponding logical name. 

H$SYSTEM$DIRECTORY(*) 

H$PROG$DIRECTORY(*) 

H$DEFAULT$DIR(*) 

A BYTE array containing a STRING which 
defines the prefix and subpath of a 
directory that the Human Interface 
associates with logical name :SYSTEM:. 

A BYTE array containing a STRING which 
defines the prefix and subpath of a 
directory that the Human Interface 
associates with logical name :PROG:. 

A BYTE array containing a STRING which 
defines the prefix that the Human Interface 
associates with logical name :$:. 
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CONFIGURING THE HUMAN INTERFACE 

H$WORK$DIRECTORY(*) A BYTE array containing a STRING which 
defines the prefix that the Human Interface 
associates with logical name :WORK:. 

The following variable is also specified in the form of a STRING. It 
defines the Human Interface sign-on. 

H$SIGN$ON(*) A BYTE array containing a STRING which 
defines the Human Interface sign-on 
characters. These characters are displayed 
on the user terminal when the Human 
Interface begins running. 

The next variable defines the number of characters in a command name. 

H$COMMAND$NAME$MAX A WORD specifying the maximum number of 
characters in a command name. This includes 
the prefix and subpath portions of the 
command name. 

The following variable defines directories that the Human Interface 
searches when looking for a user-specified file. These directories are 
specified in the form of a STRING table. A STRING table is a BYTE array 
whose first byte specifies the number of strings in the table. The 
remaining bytes of the STRING table specify the actual STRINGs. 

H$PREFIXE S (*) A BYTE array, in the form of a STRING table, 
indicating the directories that the Human 
Interface searches, in order, when looking 
for user-specified files. As many as 255 
directories can be specified in this STRING 
table. The STRINGs can contain either 
logical names (for existing files) or 
pathnames. When the Human Interface user 
specifies a pathname that does not begin 
with ($) or (:), the Human Interface appends 
the pathname from the command line to the 
end of the first directory name in the 
STRING table and searches the resulting path 
for the file. If the file is not found, the 
Human Interface repeats the process for the 
remaining directories. 

If a directory name in the STRING table 
includes a pathname (that is, it is more 
than just a logical name), it must include 
the (I) as the last character. The (I) is 
needed because the Human Interface appends 
the user-specified file name directly to the 
end of the directory name. 
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CONFIGURING THE HUMAN INTERFACE 

HCONFG.A86 also contains definitions of var~ables that are not described 
in this manual. These variables are defined in the configuration file to 
allow for future expansion of the configuration options. They are not 
currently user selectable. Do not modify the value of any variable that 
is not described in this section. 

COMPILING HCONFG.A86, LINKING AND LOCATING THE HUMAN INTERFACE 

HI.CSD, a SUBMIT file contained on the Human Interface release diskette, 
can be used to link and locate the Human Interface. In order to use this 
SUBMIT file, you must first prepare your diskettes and place them in the 
proper drives of your development system, as explained in the "Linking 
and Locating the Subsystems" section of Chapter 4. Then you can enter 
the following command: 

SUBMIT 

where: 

fx 

date 

loc adr 

:fx:HI( date, loc_adr) 

The appropriate disk identifier, indicating the drive 
containing HI.CSD. 

The date on which you submit the file (maximum of nine 
characters). 

The address at which to locate the Human Interface. 
If you want to enter this value as a hexadecimal 
number, you must include the suffix H. The base 
portion of this value is the base portion of the 
Extended I/O System's entry point. The offset portion 
of the entry point is O. You must specify the entry 
point in the %10 JOB macro call for the Human 
Interface. You specify this macro call during 
Extended I/O System configuration. 

This command compiles HCONFG.P86, links together the modules that make up 
the Human Interface, and locates the Human Interface at the specified 
address. It places the located Human Interface in file HI on drive Fl. 
It also places the link and locate maps on drive F3 in files HI.MP1 and 
HI.MP2 respectively. 

Unlike the other iRMX 86 subsystems, the Human Interface does not require 
a %JOB macro in the system configuration file. Instead, the Extended I/O 
System must create the Human Interface as an I/O job. To ensure that 
this process takes place, you must include an %10 JOB macro for the Human 
Interface in the Extended I/O System configuration file (EJOBCF.A86). 
Refer to Chapter 12 for more information about the %10 JOB macro. In 
this %10 JOB macro, the entry point depends on the address at which you 
locate the Human Interface (CS:O). The data segment base should be 
specified as 0 (the Human Interface initializes its own data segment). 
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CONFIGURING THE HUMAN INTERFACE 

HUMAN INTERFACE REQUIREMENTS 

In order to run the Human Interface, you must include the following iRMX 
86 subsystems in your application system. 

Nucleus 
Debugger or Terminal Handler 
Basic I/O System 
Extended I/O System 
Application Loader 
Human Interface 

The Nucleus, Basic and Extended I/O Systems, and the Application Loader 
must be configured with the system calls required by the Human 
Interface. Appendix C lists these requirements. The following sections 
outline any additional requirements of the subsystems. 

TERMINAL HANDLER OR DEBUGGER REQUIREMENTS 

The Human Interface communicates to the terminal via the Basic I/O 
System, which in turn uses the Terminal Handler (or the Debugger's 
Terminal Handler). In order for this to happen, the Basic I/O System 
requires that a Terminal Handler with input and output mailbox names 
RQTHNORMIN and RQTHNORMOUT, respectively, be present in the application 
system. These mailbox names are configuration options of the Terminal 
Handler. Refer to Chapter 7 for further information. The Basic I/O 
System is unable to communicate through a Terminal Handler with different 
input and output mailbox names. 

The Human Interface library, HI.LIB, contains a module that implements 
control-C semantics. To use this module, you must link it to the 
Debugger or the Terminal Handler, depending on which you use with the 
Human Interface. To link this module, modify the Terminal Handler or 
Debugger SUBMIT file (MTH.CSD or DB.CSD) to include the following line: 

:fx:HI.LIB(HCONTC), & 

Place this line in the LINK86 input list in the place designated for the 
control-C semantics file, as indicated in Chapters 7 and 8. 

BASIC I/O SYSTEM REQUIREMENTS 

The Human Interface uses the Basic I/O System to perform I/O to secondary 
storage devices. In order to run the Human Interface, the Basic I/O 
System must contain the following file drivers: 

physical 
stream 
named 
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CONFIGURING'THE HUMAN'INTERFACE 

Ensure that these file drivers are selected in the Basic I/O System 
configuration file (ITABLE.A86). Refer to Chapter 9 for information. 

The Basic I/O System must also contain DUIBsfor the devices used by the 
Human Interface. In particular, the IDEVCF.A86 configuration file must 
contain DUIBs for devices with the following device names: 

TO 
BB 
STREAM 

Terminal device 
Byte bucket device 
Stream file device 

The released version of IDEVCF.A86 contains DUIBs for these devices. You 
must ensure that IDEVCF.A86 contains DUIBs for any other devices used by 
the Human Interface, such as disk drives. 

The Basic I/O System must also contain device drivers for each of the 
devices used by the Human Interface. In particular, you must ensure that 
IDEVCF.A86 includes the On Board USART driver to enable the I/O System to 
communicate with the terminal via the Terminal Handler '(or the Debugger's 
Terminal Handler). 

EXTENDED I/O SYSTEM REQUIREMENTS 

The TO, BB, and STREAM devices must be logically attached when the Human 
Interface starts processing. Therefore, the Extended I/O System 
configuration file (EDEVCF.A86) must contain %DEV INFO BLOCK macro calls 
for each of these devices. The macro calls should assign the logical 
names to be the same as the device names. As released, EDEVCF.A86 
contains macro calls for these devices. Refer to Chapter 12 for further 
information. 

The Extended I/O System must create the Human Interface as an I/O job. 
Thus EJOBCF.A86 must contain an %10 JOB macro call for the Human 
Interface. The default prefix for the Human Interface job is the logical 
name of the Human Interface's terminal (TO). As released, EJOBCF.A86 
contains a macro call for the Human Interface job. 

When specifying the %JOB macro for the Extended I/O System, you must 
ensure that its memory pool is large enough to include the Human 
Interface. To do this, you can specify a value of OFFFFH for the 
pool max parameter (refer to Chapter 4 for more information about the 
%JOB-macro). You should also specify a value of OFFFFH for the pool_max 
parameter in the ,Human Interface's %10 JOB macro call. However, if you 
specify OFFFFH for the Extended I/OSy;temand the Human Interface, it is 
reconnnended that you specify equal pool min and pool max values in all 
other %JOB and %10 JOB calls to prevent-these other jobs from borrowing 
memory. 
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CREATING HUMAN INTERFACE VOLUMES 

Before you can initially use the Human Interface, you must create iRMX 86 
volumes that are properly formatted and contain the Human Interface 
commands. Intel supplies one such volume in the iRMX 86 release 
package. This volume is a preconfigured flexible diskette in iRMX 86 
format (with a granularity of 128 bytes) that contains the Human 
Interface commands. You can use this diskette if your iRMX 86 system 
contains a flexible diskette drive connected to either an iSBC 204 
controller or an iSBC 215/218 controller. 

If your iRMX 86 system does not contain a flexible diskette drive, you 
must use the Files Utility to create your first Human Interface volume. 
Use the Files Utility FORMAT command to format the iRMX 86 volume and the 
Files Utility UPCOPY command to copy the Human Interface commands from 
the Human Interface release diskette to the formatted iRMX 86 volume. 
Refer to the iRMX 86 INSTALLATION GUIDE for a description of the Files 
Utility. 

CREATING HUMAN INTERFACE COMMANDS 

One of the primary functions of the Human Interface is to execute files 
of object code contained on secondary storage devices. It does this by 
loading the code into iRMX 86 memory and creating jobs for this code. 
The Human Interface is released with several such files which contain the 
Intel-supplied Human Interface commands. You can also create your own 
files of object code for the Human Interface to load as jobs. The 
procedure for creating your own commands depends on the kind of 
development system you use. 

USING A SERIES III DEVELOPMENT SYSTEM 

If you use a Series III development system to develop your commands, you 
can produce load-time locatable code (LTL) , position independent code 
(PIC), or absolute code. To create LTL or PIC commands, which the Human 
Interface can load anywhere in dynamic memory, perform the following 
steps: 

1. Compile your code using the PL/M-86 compiler or assemble it using 
the 8086/8087/8088 Macro Assembler. 

2. Use LINK86 to link your code together with the necessary 
libraries and create an LTL or PIC module. Enter the LINK86 
command as follows: 
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RUN :fx:LINK86 & 
:fx:command.obj, & 
:fx:HPIFC.LIB, & 
:fx:LPIFC.LIB, & 
:fx:EPIFC.LIB, & 
:fx:IPIFC.LIB, & 
:fx:RPIFC.LIB & 

TO :fx:command & 
PRINT(:fx:command.mp1) SYMBOLCOLUMNS(2) & 
OBJECTCONTROLS(PURGE) & 
PRINTCONTROLS(LINES, PUBLICS, NOCOMMENTS, SYMBOLS) & 
BIND SEGSIZE(STACK(stacksize)) MEMPOOL(minsize,maxsize) 

where: 

:fx: 

command.obj 

HPIFC.LIB 
LPIFC.LIB 
EPIFC.LIB 
IPIFC.LIB 
RPIFC.LIB 

command 

command.mpl 

stacksize 

minsize 
maxsize 

The appropriate disk identifiers, indicating the 
drives containing the modules. 

File containing the assembled or compiled object 
code for your command. You can link in several 
files or libraries at this point, if necessary. 

Interface libraries for the Human Interface, 
Application Loader, Extended I/O System, Basic I/O 
System, and Nucleus. These libjaries satisfy 
external references caused by making system calls. 

File on which LINK86 places the linked command. 
After transferring this file to an iRMX 86 
secondary storage device, you can invoke the 
command by entering its pathname. 

File on which LINK86 places the link map. 

Size, in bytes, of the stack needed by the 
command and any system calls that the command 
makes. The Human Interface uses this value when 
it creates a job for the command. 

Minimum and maximum sizes of the command's dynamic 
memory pool, in bytes. The Human Interface uses 
these values when it creates a job for the 
command. 

The code is now ready to be transferred to an iRMX 86 secondary 
storage device. You do not need to process the code further with 
LOC86. 

3. Use the Files Utility or the Human Interface UPCOPY command to 
copy the linked command from the development system disk to an 
iRMX 86 secondary storage device. At this point you can invoke 
the command by entering its pathname at the Human Interface 
terminal. 
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CONFIGURING THE HUMAN INTERFACE 

You can also create your commands as absolute object modules, if you 
wish. To do this, use the output file produced by LINK86 as input to 
LOC86, and use the ADDRESSES control to specify absolute addresses for 
the code. 

There are limitations to commands containing absolute code. The next 
section discusses these limitations further. 

USING A SERIES II DEVELOPMENT SYSTEM 

If you use a Series II development system to develop your commands, you 
can produce only absolute object code which the Human Interface must load 
into one particular area of memory. To create absolute commands, perform 
the following steps: • 

1. Compile your code using the PL/M-86 compiler or assemble it using 
the 8086/8087/8088 Macro Assembler. 

2. Use LINK86 to link your code together with the necessary iRMX 86 
interface libraries. Enter the LINK86 command as follows: 

:fx:LINK86 
:fx:command.obj, 
:fx:HPIFC.LIB, 
:fx:LPIFC.LIB, 
:fx:EPIFC.LIB, 
:fx:IPIFC.LIB, 
:fx:RPIFC.LIB 

TO :fx:command.lnk PRINT(:fx:command.mpl) 

& 
& 
& 
& 
& 
& 
& 

where the parameters of this command mean the same as they do when 
entered with the Series III version of the LINK86 command. Notice 
that when using the Series II development system, you do not 
preface the LINK86 command with RUN and you do not use the 
SYMBOLCOLUMNS, OBJECTCONTROLS, PRINTCONTROLS, BIND, MEMPOOL, and 
SEGSIZE controls. These are not supported with the Series II 
version of LINK86. With the exception of BIND and MEMPOOL, you 
enter the omitted controls in the LOC86 command. 

3. Use LOC86 to assign absolute addresses to the linked module 
created by LINK86. Enter the LOC86 command as follows: 

:fx:LOC86 :fx:command.lnk TO :fx:command & 
ORDER (CLASSES (CODE, DATA, STACK, MEMORY» & 
ADDRESSES (CLASSES (CODE (absolute address») & 
SEGSIZE (STACK (stacksize»'- & 
~~ PRINT (:fx:command.mp2) SYMBOLCOLUMNS(2) & 
OBJECTCONTROLS(PURGE) & 
PRINTCONTROLS(LlNES,PUBLICS,NOCOMMENTS,SYMBOLS) 

where: 

command. Ink Name of the link file prod.uced. previously by 
LINK86. 
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CONFIGURING THE HUMAN INTERFACE 

Name of the file in which LOC86 writes the 
absolute module. After transferring this 
file to aniRMX 86 secondary storage device, 
you can invoke the command by entering its 
pathname. 

absolute address Absolute starting location of the code 
segment of the command. LOC86 locates the 
remaining segments after the code segment. 
You must reserve these areas of iRMX 86 
memory during configuration with the %SAB 
macro (refer to Chapter 4). 

stacksize Size, in bytes, of the stack needed by the 
command and any system calls that the 
command make s. 

command.mp2 Name of the file in which LOC86 writes the 
locate map. 

4. Use the Files Utility or the Human Interface UPCOPY command to 
copy the located command from the development system disk to an 
iRMX 86 secondary storage device. If you have reserved the areas 
of iRMX 86 memory that the command needs with the %SAB macro 
during system configuration, you can invoke the command by 
entering its pathname at the Human Interface terminal. 

ADDITIONAL REQUIREMENTS FOR ABSOLUTE CODE 

When the commands you create contain absolute object code, you must take 
steps during the configuration process to ensure that this code loads and 
executes correctly, without affecting the remainder of the application 
system. 

Since absolute code contains the addresses at which it is to reside as 
part of the code, the Application Loader,when called by the Human 
Interface, cannot load this code at any convenient place in iRMX-86 
memory. Instead, it must load this code at the exact place specified in 
the code. If that place in iRMX 86 memory contains other objects (as it 
might if the memory is part of a dymanic memory pool), the act of loading 
the file can harm or destroy other tasks. If the place in memory 
contains part of the Operating System, the results can be worse. In 
order to ensure that no damage occurs when the Application Loader loads 
absolute files, you must use the %SAB~11J8.cr~ ___ call.~9 __ X~_~e.l"ve .ar_e.a!Lint~o_ 
whicli-·the-Appli cat i-on ~Loader-(~hen called~by the Human Ingerface) will 
later load code (refer to Chapter 4 for a description of the %SAB 
macro). If you do this, no other objects will use the specified areas of 
memory, and the Applicatiori Loader can safely load your .. -commands into 
that area for execution. 

If you create your commands as LTL or PIC modu~es on a Series III 
development system, you do not have to reserve memory with %SAB macros. 
The Application Loader loads LTL and PIC modules into convenient qreas of 
dynamic memory. 
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APPENDIX A. EXAMPLE SYSTEM CONFIGURATION 

One of the iRMX 86 release diskettes contains a demonstration system. 
This system consists of the following: 

• Nucleus 

• Debugger 

• root job 

• application job consisting of a BASIC interpreter 

The system contained on the release diskette has already been 
configured. In order to run it, make sure that your hardware is 
assembled correctly and load the system into your iSBC 86/I2A single 
board computer. Refer to the iru·fl{ 86 INSTALLATION GUIDE for further 
information on using this system. This appendix, however, shows how to 
use the procedures described previously in this manual and build the 
demonstration system from its individual parts. 

In order to build the demonstration system, this appendix assumes that 
you have the following: 

• An INTELLEC Series II Microcomputer Development System with at 
least four disk drives. 

• A system disk containing ASM86, LINK86 , and LOC86. 

• The Nucleus release diskette, the Debugger release diskette, the 
demonstration system release diskette, and the iSBC 957A release 
diskette. 

This appendix uses the SUBMIT files provided on the subsystem release 
diskettes and described in the previous chapters of this manual to link 
and locate the Nucleus and Debugger. The demonstration system release 
diskette contains different SUBMIT files that link and locate the 
Nucleus, Debugger, and TBASIC interpreter. These SUBMIT files do not, 
however, follow the disk drive conventions outlined in Chapter 4. They 
assume that you have only two disk drives in your development system. 
You can use the files on the demonstration system release diskette, but 
this appendix does not describe the commands used to submit them. 

This Appendix also makes assumptions about terminal characteristics, 
naming files, and placing files on diskettes. These are made for 
convenience, not out of necessity. It also assumes that you are going to 
use the iSBC 957A package to load the system into the iSBC 86/12A single 
board computer. 
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EXAMPLE SYSTEM CONFIGURATION 

PREPARE A MEMORY MAP 

The first step in the configuration process is preparing the memory map 
to describe the general layout of the system. Figure A-I contains such a 
memory map. 

There are several things to notice about this memory map. They are: 

• The highest RAM address recorded indicates that this system has 
I28K of RAM. 

• The iSBC 957A package will be used to load this system into 
memory. Thus space is allocated in the memory map for the iSBC 
957A monitor. 

• Space is left for the Bootstrap Loader, should you want to add it 
to your application system at a later date. The space left in 
this example is sufficient for most configurations of the 
Bootstrap Loader. However, if you intend to bootstrap from a 
device with a 1024-byte sector size or larger, you should leave 
more room, starting your system at 200:0. 

• The modules will be located in memory as described in Chapter 4. 
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EXAMPLE SYSTEM CONFIGURATION 

iRMX 86m SYSTEM MEMORY MAP WORKSHEET 

Configuration file name: -------------------------------------------------
Start address/ 
Data segment base 

Module Length 

(reserved) 

reset vector 

iSBC 957A monitor 

Highest RAM address 

Application Job 

Root job 

Debugger 

Nucleus 

(space for Bootstrap Loader) 

iSBC 957A monitor data 

Interrupt vector 

Figure A-I. Preparing the Memory Map 
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Absolute 
Address 

FFFF:F 

FFFF:O 

FEOO:O 

IFFF:F 

ICO:O 

IBF:F 

6F:F 

40:0 

0:0 



EXAMPLE SYSTEM CONFIGURATION 

CONFIGURE THE SUBSYSTEMS AND LINK AND LOCATE THE SYSTEM 

The next steps you must perform involve preparing configuration files for 
the Nucleus and the Debugger, assembling; these files, and linking and 
locating all of the pieces of your system. You should fill out the 
memory map each time you locate a module-, in order to keep track of the 
modules and the memory that they require. Figure A-2 shows a filled- out 
memory map. The following sections refer to this figure. 
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EXAMPLE SYSTEM CONFIGURATION 

iRMX 86m SYSTEM MEMORY MAP WORKSHEET 

Configuration file name: ------------------------------------------------
Start address/ 
Data segment base 

SS=llC5:0 

length=OA04 

CSTART=OE70:90 

Module Length 

(reserved) 

reset vector 

iSBC 957A monitor 

Highest RAMllddress 

Application Job 

Root job 

Debugger 

Nucleus 

(space for Bootstrap Loader) 

iSBC 957A monitor data 

Interrupt vector 

Figure A-2. Completed Memory Map 
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Absolute 
Address 

FFFF:F 

FFFF:O 

FEOO:O 

lFFF:F 

l27A:0 

OE70:0 

OElO:O 

OEOE:F 

6B2:0 

6Bl:B 

lCO:O 

lBF:F 

6F:F 

40:0 

0:0 



EXAMPLE SYSTEM CONFIGURATION 

PREPARE, LINK, AND LOCATE THE NUCLEUS 

You should start the configuration process with the Nucleus. To do this, 
place the diskettes in the proper drives of the development system 
(system diskette in drive FO, configuration diskette in drive Fl, Nucleus 
release diskette in drive F2, and scratch and listing diskette in drive 
F3). Then copy the Nucleus configuration file, NTABLE.A86, from the 
release diskette to your configuration diskette. Modify NTABLE.A86 so 
that it includes only those features and system calls that your 
application system requires. (You do not need to modify NDEVCF.A86 if 
you are running on the iSBC 86/12A board.) Figure A-3 shows a modified 
version of this file that specifies the system calls and features needed 
by the TBASIC interpreter. 

SINCLUDE(:F2:NTABLF.MAC) 
St:JECT · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
, , , , , , , , , , , , , , , , , , , , , , , , , , p , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 

• , 
• , 
e , 
· , 
• , 
• , 

NUCLEUS F~ATUHE CQNfIGUHAIION TABL~ 

TO L~AVE OUT A F~ATURE, CHANGE TH~ '%' TO THE COMMENT 
CHARACTER ';' • 

1 ; 1 ; ; ; ;; ; ; ; ; : ; : ; ; ; ; ; ; ; ; ; : ; : ; , ; : ; : ; : ; ; ; ; ; ; ; : ; : ; : ; : ; : ; : ; : ; 1 ; 1 ; 1 ; ; ; ; ; ; ; ; 

SEJECT 

%PARAMETEH_VALTDATION 
%~YSTEM_EXCEPTION_HANDL~R 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , ~ , , , , , , , , , , , , , , , , , , , , , , , , , , , , 
• , 
• , 
• , 
• , 
· , 
• , 
• , 
• , 

NUCLEUS PRIMITIVE CQNFIGURATTON TAJ\LE 

TO CONF'lGUR~ A NtJCLEUS PRIMITIVE onT OF" THE 1R"'X 86 SI'STEM, 
PlPLACE THE '~' RI TH~ COMMENT CHARACTER ';'. CALLS TO 
PRIMITIV~S NOt CON~IGURED TN TH~ SYST~M WILL RESULT IN AN 
E$NOT$CO~FIGURED EXCEPTIONAL CONDlTION. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , , , , , , , , , 
%kQGF.'IT1PE 
\RODISABLEDELETION 
~RQENARL€DELETION 

% k Q CAT A L nGO B J E C'I 
%ROUNCAIALOGOBJECT 
%RQLOQKUP08JECT 
:RQCREATEEXIEN510N 
:ROOfLgT~EXTF.~810N 

:RQCREAr~COMPOSITE 

Figure A-3. Example Nucleus Configuration File 
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END 

EXAMPLE SYSTEM CONFIGURATION 

:RQDF.LET~COMP051TE 
;ROINSPECTCOMPOSITE 
:RQALfERCOMpnSITE 
:kQFORCEDELETE 
%HQCREATJO:JOH 
: Rt1DELE'l'EJOB 
:RQOFFSPRING 
%RQCREATETASK 
%RQDELF.'r~TASK 
%kCHitJSPE"IDTASK 
\RQRESUMFTl\SK 
'R()SLEF.P 
t;t(()GErTASKTOK~NS 
~R(.)GErpRtoRITY 

:t<QSEfPRTORITY 
~RnCREATgMAILBOX 
%R(.)DF.LF.;-r~M A I JJBOX 
'RQSENOMESSAGE 
%RORECEIVEMES5AG~ 
%ROCR~AT~SEMAPHORE 
%RQOELEIESEMAPHOR~ 
'ROSEt\lf)U~ ITS 
'kQRECEI VEUNI1'S 
:HOCREATF.REGION 
;RQOELET~R~GtON 

:ROSENDCONTROL 
:RORECEIVECONTROL 
;HQACCEPTCONTROL 
%RQCRt;ATF.SEGMt;~T 
%RQDELErESEGM~NT 
%ROGF:l'SI7.E 
:ROGEIPOOLATTRIB 
: ROSE-XPOOLM I N 
;RQSEIOSEXTENSIUN 
%ROSETtN"r.ERRIJPT 
:RO~NTFRtNTERRUPT 
%ROENABLF.: 
%RQOTSABt,E 
:RQRESFTINTERRUPT 
; ROGF:TLEVEtJ 
~ROEXITINTERRUPl 

%~OSIGNALINTFHRUPT 
%RQwAITINTERRUPT 
:RQG~TEXCEPIIONHANOLFH 
:HOSETExrEPTtuNHANnLER 
%ROSIGNAIJEXCEPT ION 

Figure A-3. Example Nucleus Configuration File (continued) 
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EXAMPLE SYSTEM CONFIGURATION 

Next, copy the Nucleus SUBMIT file, NUCLUS.CSD from the release diskette 
on drive F2 to the configuration diskette on drve Fl. Modify the ASM86 
command in NUCLUS.CSD so that it reads the configuration file 
(NTABLE.A86) from drive FI instead of from driveF2. Then call the 
version of NUCLUS.CSD that resides on FI to assemble the configuration 
files and link and locate the Nucleus. From the memory map in Figure 
A-I, you can see that the Nucleus should be located at address ICO:O. 
This allows room for the interrupt vector and the iSBC 957A monitor at 
lower addresses, and also allows you to include the Bootstrap Loader in 
your application system at a later date. Therefore, enter the following 
command: 

SUBMIT :FI:WJ~LUS(date, ICOOR) 

where date is the date on which you submit the file. NUCLUS.CSD places 
the located Nucleus in file NUCLUS on drive Fl. It places the locate map 
in file NUCLUS.MP2 on drive F3. Figure A-4 shows the important parts of 
the Nucleus locate map. 

TSIS-IT MCS-R6 LOCAfFR, Vl.3 INVOKED 
t,oe ij 6 

bY: 
& 

:t3:nuclus.lnK TO :fl:nuclus & 
MAP PRTNT(:f3:nuclus.mp2) & 
NOLIN~~ NOCOMMENT5 NOSYMBOL6 & 
SEGSTZE(stack(O») & 
OHDEF(claSSes(cone, nata) & 
ADDRESS~S(classes(cone(ulCOOH»)) 

WARNING 26: DECREASING ~lZ~ OF SEGMENT 
St:GMJ":N'T': STACK 

SiMBOL TABLE 0F ~UD0Lg NRE~lN 
PE~D fROM FILt: :F'3:NUCLUS.TJNK 
WHITTEN TU fTLF :f1:Nur LUS 

OlCOH UOuOH PU~ NBEGIN 

ME~OFY MAP Of MonUL~ NREGiN 
REAO FROM F r t.E : F 3: NUCT..US. fJNK 
WRITTEN TO fILE :Fl:NU("LfJS 

SEGM~NT MAP 

~'1'ART STOP LEN~TH ALIGN NAME 

OOOOOH 
OlCOOH 
O&45CH 

003F"f'H 
u645BH 
06475H 

0400~ 

485CH 
001AH 

• • • 

(ABSOLUTF) 
CUOr~ 
ObJ_St,f'; 

Figure A-4. Nucleus Locate Map 

A-8 

wFfSET T~P~ SYMROL 

CLASS 

COiJF: 
CODE 



EXAMPLE SYSTEM CONFIGURATION 

069r~OH 069~3H 0OO4Ji G 
069E.4t1 u69F4H OOOOH W 
i.h)q~~OH 06818H O12CH G 
ObAICH ()6B1C~ 0000'" W 

GROUP MAP 

ADORES5 GROUP UR ~EGi-l~NT NAM~ 
06550H DGROuP 

D.A1'A 
H~AnkL15rpOOT_UATA 

KS'LI\CK 
()ELA'tI..lSl'ROOT_OA'fA 
lOLF-TASK_nATA 
ISTAel( 
l.NTVEr_Rt:G_S~\' 

t.:XT_Hr.G_SFG 
Jl1b_KFG_SFG 
SFM_kF"G_Sf.G 
M A I TJ_PEG_SEG 
OO_REG_St:G 
POUL_Rt:,G_St;G 
DFLF.TION_PEG_SEG 

OlCOOH CGHnup 
cnOF 
OP.J_SFG 
JnS_Sf'G 
TASK_St:..G 
MR_~EG 

SE't"_S~G 
HEG_SFG 
fS_S~G 

INT_SFG 

• 
• 
• 

JJIR_Bl_INIT 
SlACK 
lS'l'ACK 
MJ:.MOR'i 

Figure A-4. Nucleus Locate Map (continued) 

~TACK 
STACK 
MF.MOHY ------@ 

As you can see from arrow Al in Figure A-4, the next available memory 
location is 6BI:C. The last location used by the Nucleus was 6BI:B. 
Record these values on the memory map as shown in portions A and part of 
B in Figure A-2. 

A-9 



EXAMPLE SYSTEM CONFIGURATION 

PREPARE. LINK, AND LOCATE THE DEBUGGER 

You should continue the configuration process with the Debugger. This 
example assumes that you can use the released versions of the Debugger 
SUBMIT file and configuration file. Thus you do not need to copy any 
files to your configuration dlskette and make modifications. Just make 
sure that you place the diskettes in the proper drives of your 
development system (system diskette in drive FO. configuration diskette 
in drive FI, Debugger release diskette in drive F2, and scratch and 
listing diskette in drive F3). Then call the Debugger SUBMIT file. 
DB.CSD, to assemble the DTHCNF.A86 and link and locate the Debugger. 
Since you have already located the Nucleus, you know that the last memory 
location used is 6BIBH. Therefore, use a figure of 6B20H in the call to 
DB.CSD. This call appears as follows: 

SUBMIT :F2:DB(date. 6B20H) 

where date is the date on which you submit the file. DB.CSD places the 
located Debugger in file DB on drive Fl. It places the lO'cate map in 
file DB.MP2 on drive F3. Figure A-S shows the important parts of this 
locate map. 

TSIS-II MCS·~b LnCATFrl, Vl.3 INVOKfU 8Y: 
LOC86 ~ & 

:t3:db.lnk TU :fl:dh & 
MAP PRINT(:f3:db.mp2) & 
~OLIN~~ NUCOMMFNTS NOSYMRULS ~ 
S~GSJz~(stack(Ol) & 
OHO~R(classes(code, datal) & 
ADnRFS~~S(cl~s~es(code(06H20H») 

WARNI~G 26: OFCREISTNG RIZ~ OF S~GME~T 
SEGMf.NT: Sl'~CJ<: 

5r:MBOLIA,Bt.,t:,: OF MunUr~E lH~UC;'A 
READ fROpA rIlJE :FJ:OR.tJNK 
WRITTEN TO fTLF :F1;Ob 

BAS£:; 

ObB2H OOOOH PUB HQORUGINIT 

MEMOR~ MAP DF ~UnULE URUGA' 
Q E A 0 F R (1 M FIT! to.: : F" j : u R • L l~ I( 
wRTTTt;N TO ftLF' :1"1, :Od 

STAHT 

BASE 

06R20H 
ODBFEH 

OOhF'DH 
ODCOjH 

70nt::H 
OOObH 

W 
R 

CUDE 
TH_CN(i:_SEGl 

Figure A-S. Debugger Locate Map 
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CODE 



OD~04H 

ODCOAH 
ODC12H 
OOC16H 
ODC18H 

ODC23H 

ODC30H 
OEOFOH 
OEOfOH 
OE;OFOH 

(;HOUP MAP 

ADDHESS 
ODC30H 

06820h 

EXAMPLE SYSTEM CONFIGURATION 

ODC09J.f 00004 B 
OOC11P OOOdH ~ 

vOCtSH OQ04H p 

ODC17H 0OO2Y ~ 

ODC22P f)OO8H B 

ODC2EfJ OOOCH R 

o FO F. ~~H 04(",OH W 
OEOFuH OOO()4 G 
OF:OFOJ-l nono'"' w 
OF.OF'OH OOOOH W 

GROUP UR SEGMENT NAMt: 
DGHOUP 
DA'f~ 

CGROUP 
CODt:' 
IH_C'NF'_SEGl 
'l'H_rNF'_S~G2 

IH_("NF_~I£;Gj 

TH_('I~F _St.;G4 
TH_('f'lf _SE·G~ 
NnRM_TN_M~X_5FG 

NOHM_nUT_~tiX_S~G 

Th_CNF_Sf.G2 
TH_C~!F_Sf.G3 

TH_CNf_SF.G4 
T H _ C "f F _ b ~ (; 'i 
NORM_IN_~BX_S~ 

-~ 
NURM_OHT_MBX_ti 

-FG 
DATA 
?tst.:G 
STACK 
Mt;MOR~ 

Figure A-S. Debugger Locate Map (continued) 

cnUF.: 
cauF. 
CODF 
CrOE 
CODE 

COOF. 

DATA 

STACK ----@ 
MF.MOkY 81 

Arrow BI shows the only important piece of information in Figure A-5 that 
you should record on the memory map. It identifies the next available 
memory location, address OEOF:O. The last location used by the Debugger 
is OEOE:F. Record these addresses on the memory map. This is shown in 
portions Band C of Figure A-2. You need to know the next available 
address in order to leave enough space for the root job and correctly 
locate the application job. 

The entry point of the Debugger is determined from the address at which 
you locate the Debugger. The base portion of the entry point is the base 
portion of the location addr~ss (6B2). The offset portion of the ,entry 
point isO. Thus the 'Debugger entry point is 6B2:0. You must supply 
this address later in the%JOB macro call for the Debugger. 
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EXAMPLE .SYSTEM CONFIGURATION 

ALLOW SPACE FOR THE ROOT JOB 

Use the address OEIO:O as the starting address of the root job. Record 
this value and the estimated size on the memory map. You do not know the 
exact size since you have not created the root job yet. However, for 
this system, use a size estimate of 600H bytes. Add this value to the 
starting address and record the result, OE70:0, on the memory map. Use 
this value as the starting address of the application job. Portion C of 
Figure A-2 shows this. 

LINK THE APPLICATION JOB 

Next, use LINK86 to link the modules of the TBASIC interpreter job 
together. Before you do this, however, copy the file SBCIOL.LIB from the 
iSBC 957A release diskette to your configuration diskette. Also copy the 
interface library, RPIFL.LIB, from the Nucleus release diskette to your 
configuration diskette. Place the diskettes in the proper drives of the 
development system (system diskette in drive FO, .configuration diskette 
in drive Fl, demonstration system release diskette in drive F2, and 
scratch and listing diskette in drive F3), and enter the following 
command: 

LINK86 :F2:TBASIC.OBJ, 
:F2:PTHIO.OBJ, 
:F2:PTOKEN.OBJ, 
:F2:PERR.OBJ, 
:F2:PINT.LIB, 
:Fl:SBCIOL.LIB, 
:Fl: RPIFL .LIB 

& 
& 
& 
& 
& 
& 
& 

TO :F3:TBASIC.LNK MAP PRINT(:F3:TBASIC.MPl) 

The files linked in this process contain the following information: 

TBASIC.OBJ 

PERR.OBJ 

PTOKEN.OBJ 

PTHIO.OBJ 

PINT.LIB 

SBCIOL.LIB 

RPIFL.LIB 

This file contains the initialization task and the 
interpreter. 

This file contains error printing routines. 

This file contains a token scanner for PL/M-86 
routines. 

This file contains the interface between the 
Terminal Handler and the interpreter. 

This file contains a library of PL/M-86 routines 
that interface with the iRMX 86 Operating System. 

This file ~ontains the.iSBC 957A library. 

This file contains the interface library for 
application jobs. 

LINK86 places the linked application job in file TBASIC.LNK on drive F3. 
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EXAMPLE SYSTEM CONFIGURATION 

LOCATE THE APPLICATION JOB 

After linking the application job, use LOC86 to assign absolute 
locations. By examining the memory map, you can see that the next 
available location is OE70:0. Use LOC86 to locate the application job 
there. To do this, enter the following command: 

LOC86 :F3:TBASIC.LNK TO :FI:TBASIC & 
ORDER (CLASSES (CODE, DATA, STACK, MEMORY)) & 
ADDRESSES (CLASSES (CODE (OE700H))) & 
MAP PRINT (:F3:TBASIC.MP2) & 
OBJECTCONTROLS(NOLINES, NOCOMMENTS, & 

NOPUBLICS,NOSYMBOLS) 

LOC86 places the located application job in file TBASIC on drive Fl. It 
places the locate map in file TBASIC.MP2 on drive F3. Figure A-6 shows 
the important portions of the application job locate map. 

TSIS-ll ~CS-qb LnCAT~R, VI.3 INVOKEU bY: 
LUC86 & 

:f3:tbasic.lnK Tu :fl:tbasic & 
Order (classes (co~e, data, stack, m~morv) & 
~ddr~sses (classes (code (OOf700H»)) & 

. , 

map prInt (:fj:tba~ic.mp2) & 
OthJECTCUNTROr.S (NI')L T NF:S, NOt,;:OMMENTS, & 

NnSYMRULS,NOPUbLICS) & 

s Y ,.. H n L l' A B JJ t; 0 F M 0 f) U L E 'f R A SIC 
R E ft, 0 f' RUM F 1 [d!: : F" 3 : l' BAS I (' • .JJ r .. K 
WkTTT£N 'TO fILF, :F1. :TdASTC 

BASt: GFFSt:.T "f'~Pr.,; SYI~p.or..l RAS~ UFr~St;T 

O~70J.f OOCFH PUR "STAHT OE70H 0090H 
1. u89H 008BH PUB TX'l''RGN 10R9H lO8RH 
1089H 0OO4H PUR V~.t<~Gr.J lo84H 0051H 
OF20H 01f6H PUR \.iF''!'CHAR OF'2QH 01~qH 

OF20H 014BH PUB PUICHAR Of'20H OOf4H 
OF20H 0024H PUR lNlTT410 Of44H 0030H 
Of·44H OOlCH Pup. dF.X Of44f-' 0OO4H 
Of8bH 005F:H PU8 t>F:KRUR Of8fH 0014h 

• 
• 
• 

Figure A-6. Application Job Locate Map 

A-I3 

T~P~ 

PUB 
PUB 
PUJ3 
PUR 
PUB 
PUB 
PU8 
PU~ 

SYMF\UL 

CS'1'AHT. ----@ 
TX'l'FND 
rXl'lH~ F 
FLUShlt'4PUT 
fLUStir)UTPU'f 
TOKENJZF: 
HFXCHARS 
PCRTSEMA 



EXAMPLE SYSTEM CONFIGURATION 

MEMORY MAP OF MUOUIJE; l'AA~I(" 

~Ea.D FRO~ F 1 (Jt:; : ~3: 'IRASrr. .ld~K 
WRI 'rT~N TO FILF :f1:T8ASTC 

MODULE ~TARI AODR£:;SS PARAGl{APH 
SEGMJi:NT MAP 

START STOP LF.i~r;lH ALIGN 

OE100H OF2ogH Oa()9H G 
Ot'"'20AH OF443~ ()23AH W 

OF444H OF86dH 0428H W 
Of86CH OF8FCH 0091 fJ W 

• 
• 
• 

l1C44H l1C44H OOOOH W 

11C50H 12653H OA04H G 
12660H 12660~ OOOOH G 
126bOH 127q~H O13F'H W 
127AOH 127~Ol-' 000011 11/ 

GROUP MAP 

ADDkE:)S 
10S340H 

OE700H 

GRon ... UR St;G/,'\f'NT NAME 
DGROOP 
Cf1NSl' 
DATA 
OJ\1'A2 
STArt<. 
MFtllnHY 
CGH0UP 
cnDF 

= Ot;70H UFfSa:.T 

NAM£ 

rODE 
T~RMINALHANDrJ~ 

-prO_CUD~ 

TOK E" I Z.E_<,:OOE 
Pt.;RHOR_COP~ 

I j\i I TTASKSIGNAL 
-_i.)AT~ 

STACK 
??SEG 
CONST 
rJ.EMORt 

= OOQOH 

CLASS 

CODE 
CODF. 

COl)F. 
CODF. 

OA I'A 

STACK 

CONST 
MFfJ\nRY 

Figure A-6. Application Job Locate Map (continued) 

As with the Debugger locate map, there are three pieces of important 
information in Figure A-6 which you must record on the memory map. 
Arrows Dl, D2, and D3 mark them. 

----@ 
--@) 

Arrow Dl shows the next available memory location, l27A:O. Record this 
value on the memory map. It will be used when when calling the %SAB 
macro to reserve memory for the application system. This is shown in 
portion D of Figure A-2. 
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EXAMPLE SYSTEM CONFIGURATION 

Arrow D2 shows the entry point of the first-level job's initialization 
task, CSTART. Record the address of CSTART, OE70:090, on the left 
portion of the memory map, near the other information for the application 
job. This is shown in portion D of Figure A-2. You must later provide 
this information in the %JOB macro call for the application job. 

Arrow D3 shows the stack segment starting address and length. Record the 
starting address, IIC5:0, and the length, OA04, on the left portion of 
the memory map, near the other information for the application job. This 
is shown in portion D of Figure A-2. This job has a statically allocated 
stack and so you must provide t"his information in the %JOB macro call. 

This application job assumes that the code segment and the data segment 
are the same. Therefore, it is not necessary to record any information 
about the data segment in the memory map. 

BUILD THE CONFIGURATION FILE 

After you have located the Nucleus, the Debugger, and the application job 
and filled out the memory map, you have enough information to build the 
configuration file needed by the root job. This involves creating a file 
containing an $INCLUDE statement, a %SYSTEM macro call, %SAB macro calls, 
%JOB macro calls and an %END macro call. The following sections show 
filled out worksheets for these macros and discuss the parameters. Then 
the actual configuration file itself is shown. 

%JOB MACRO CALLS 

For this system, you must make two %JOB calls; one for the Debugger and 
one for the application job. The order in which you include these calls 
in the configuration file is important because that is the order in which 
the jobs are initialized when the system starts running. Make the %JOB 
call for the Debugger first. 

Debugger %JOB Call 

Figure A-7 shows the completed worksheet for the Debugger's %JOB call. 

A-15 



I 

EXAMPLE SYSTEM CONFIGURATION 

r-~----------------------~~------------------------------------------'-

Macro call: JOB (defines first-level jobs) - for Debugger-

Number of calls required ____ o_n_e __ f~o_r_e_a~ch_._f_1_·r_s~t~-_I_e~v~e_l~j~o~b~ ____ __ 

CONFIGURATION FILE NAME: CONFIG.A86 

. FORMAT: 

suggested 
parameter type default value 

%JOB (directory_size, word (0) 0 
pool_min, word IFFH 
pool_max, word (OFFFFH) IFFH 
max_objects, word OFFFFH 
max_tasks, word OFFFFH 
max_job_priority byte 0 
exception_handIer_entry, addr (0:0) 0:0 
exception handler mode, byte (1) 1 
job_flags~ - word (0) 1 
init task priority, byte (0) 0 
init task entry, addr 6B2:0000 
data_segment_base, base (0) 0 
stack_pointer, addr (0:0) 0:0 
stack size, word (512) 512 
task_flags) word (0) 0 

NOTES; 

1. Type addr is specified as base:offset 

2. Types addr and base must be entered as hexadecimal numbers 
without the suffix H. Types word and byte default to 
decimal, but will accept all radix suffixes. 

Figure A-7. Completed Debugger %JOB Macro Worksheet 
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EXAMPLE SYSTEM CONFIGURATION 

The parameters are described in the following: 

directory_size 
through 
max tasks 

exception_handIer_­
entry 

stack_pointer 

stack size 

Application Job %JOB Call 

The first five parameters affect the Debugger 
while it is running. Enter these parameters 
as shown in Figure A-7. 

The 0 indicates that the priority of the root 
job is the maximum priority for tasks in this 
job. 

The 0:0 value means that the default system 
exception handler identified in the %SYSTEM 
call is used. 

The 1 indicates that the exception handler is 
called in the event of programming errors. 

The 0 indicates that the Nucleus does not 
validate parameters. 

This value was listed in Table 4-1. 

This value depends on the address specified 
when locating the Debugger. It is always 
(base of the location address):O. 

The 0 indicates that the Debugger assigns its 
own data segment. 

The 0:0 indicates that the Nucleus allocates 
the stack segment. 

This value was listed in Table 4-1. 

The 0 indicates that the Debugger does not 
use the 8087 NDP component. 

Figure A~8 shows the completed %JOB macro worksheet for the application 
job. 
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EXAMPLE SYSTEM CONFIGURATION 

Macro, call: JOB (defines first-level jobs) - for TBASIC 

Number of calls required: one for each first-level job 

CONFIGURATION FILE NAME: CONFIG.A86 

FORMAT: 

suggested 
parameter type default value 

%JOB (directory_size, word (0) 20 
pool_min, word IFFH 
pool_max, word (OFFFFH) OFFFFH 
max_objects, word OFFFFH 
max_tasks, word OFFFFH 
max_job-yriority, byte 0 
exception_handIer_entry, addr (0:0) 0:0 
exception handler mode, byte (1) 1 
job_flags~ - word (0) 1 
init task priority, byte (0) 131 
init=task entry, addr OE70:090 
data_segment_base, base (0) 0 
stack_pointer, addr (0:0) l1C5:0 
stack size, word (512) OA04H 
task_flags) word (0) 0 

NOTES: 

1. Type addr is specified as base:offset 

2. Types addr and base must be specified as hexadecimal numbers 
without the suffix H. Types word and byte default to decimal 
but will accept all radix suffixes. 

Figure A-8. Completed Application Job %JOB Macro Worksheet 
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EXAMPLE SYSTEM CONFIGURATION 

The values shown in Figure A-8 are very similar to those shown in Figure 
A-7. The major differences are outlined as follows: 

stack_pointer 

stack size 

%SAB MACRO CALLS 

A value of 131 is the recommended value for 
this job. 

This value was taken from the memory map. 

This 0 indicat.es that the task assigns the data 
segment. 

This job has a statically allocated stack. 
This value was taken from the memory map. 

This value was taken from the memory map. 

This system uses two %SAB calls, one for the memory needed by the Nucleus 
and the first-level jobs, and the other for the remainder of the address 
space over 128K. Figure A-9 contains the completed worksheet for the two 
%SAB calls. 
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Macro call: SAB (for system address blocks) 

Number of calls required: 

CONFIGURATION FILE NAME: 

FORMAT: 

%SAB 

%SAB 

paramet.er 

(start_base, 
end base, 
type) 

(start_base, 
end base, 
type) 

one or more 

type 

base 
base 
see 

1 

base 
base 

note 

see note 
1 

suggested 
default 

U 

u 

value 

0 
127A 

U 

2000 
FFFF 

U 

.. 

--------------------------------------------------------------------------
%SAB (start_base, 

end base, 
type) 

base 
base 
see note 

1 
u 

NOTES: 

1. The type parameter is reserved for future use. Enter the 
character U for this parameter. 

2. A SAB is declared between start_base:O and end_base:F, 
inclusive. 

3. Types addr and base must be entered as hexadecimal numbers 
wi thout the suffix H. Types word and;;~by:t,e default to decimal 
but will accept all radix suffixes. 

Figure A-9. Completed %SAB Macro Worksheet 
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The first %SAB call shown in Figure A-9 reserves the memory needed for 
the entire application system. The end base parameter is taken from the 
memory map. It includes the estimate for the root job. 

The second %SAB call shown in Figure A-9 reserves memory that is not 
actually in the system. This system has only l28K bytes of memory. Thus 
addresses 2000:0. to OFFFF:F are not used. Reserving these locations 
speeds the system initialization process. 

%SYSTEM MACRO CALL 

Figure A-lO shows the completed worksheet for the %SYSTEM call. You must 
place this call last in the configuration file. 
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EXAMPLE SYSTEM CONFIGURATION 

Macro call: SYSTEM (system parameters) 

Number of calls required: 

CONFIGURATION FILE NAME: 

FORMAT: 

%SYSTEM 

parameter 

(nucleus_entry, 
rod_size, 
min_tran s_size, 
debugger, 

exactly one 

CONFIG.A86 

base 
word 
word 

see note 
1 

default_e_h_provided, see note 
2 

mode) word 

NOTES: 

suggested 
default 

(0) 
(64) 

(A) 

(N) 

1. Valid entries for the debugger parameter include: 

A Debugger available 
N No Debugger available 

value 

ICO 
20 
64 
A 

D 

1 

2. Valid entries for the default_e_h_provided parameter include: 

Y Yes 
D Debugger 
N No 

3. Types addr and base must be entered as hexadecimal numbers 
without the suffix H. Types word and byte default to 
decimal, but will accept all radix suffixes. 

Figure A-I0. Completed %SYSTEM Macro Worksheet 
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The parameters are described in the following: 

nucleus_entry 

rod size 
and-
min trans size 

This value is taken from the memory map. 

These values affect the system at run time. Use 
the values listed in Figure A-10. 

debugger The A indicates that the Debugger is available. 

default_e_h_provided The D indicates that the Debugger is used for 
the default exception handler. 

mode The 1 indicates that the Operating System 
transfers control to the exception handler (the 
Debugger) in the event of a programming error 
condition. 

CREATE THE ACTUAL CONFIGURATION FILE 

After you have filled out the macro worksheets, you can create the 
configuration file. To do this, create a file called CONFIG.A86 on your 
configuration diskette, and copy the information from the worksheets into 
it as well as an $INCLUDE statement for file CTABLE.MAC and an %END 
call. The statements in this file appear as follows: 

$INCLUDE (:F2:CTABLE.MAC) 
%SAB (0, 127A, U) 
%SAB (2000, FFFF, U) 
%JOB(0,lFFH,lFFH,OFFFH,OFFFFH,0,0:0,1,1,0,6B2:000D,0,0:0,512,0) 
%JOB(20,lFFH,OFFFFH,OFFFFH,OFFFFH,0,0:0,1,1,131,OE70:090,0,11C5:0, 

OA04H,0) 
%SYSTEM (lCO, 20, 64, A, D, 1) 
%END 

GENERATE THE ROOT JOB 

You can now use the CROOT.CSD SUBMIT file to assemble the configuration 
file, link the root job, and locate the root job. Place the diskettes in 
the proper drives of your development system (system diskette in drive 
FO, coniguration diskette in drive F1, Nucleus release diskette in drive 
F2, scratch and listing diskette in drive F3), and enter the following 
command: 

SUBMIT :F2:CROOT(CONFIG, date, OEIOOH) 

Where date can be in any form, as long as it does not exceed nine 
characters. 

A-23 

I 



EXAMPLE SYSTEM CONFIGURATION 

This command assembles the configuration file, links it to the root job, 
and locates the root job at thE! correct address. LOC86 places the 
located root job in file CONFIG on drive Fl. It also places the locate 
map for the root job in file CONFIG.MP2 on drive F3. You can use the 
locate map to determine the actual size of the root job. When you 
configure your ROM/RAM system, you can update the memory map to reflect 
this value. 

LOAD THE SYSTEM 

At this point you can use either the ICE-86 in-circuit emulator or the 
iSBC 957A package to load the system into memory. When you do, load the 
following files, in order, from your configuration diskette: 

NUCLUS 
DEBUGR 
TBASIC 
CONFIG 

A-24 



APPENDIX B. BURNING THE NUCLEUS INTO 2732 PROM 

If you use the Universal PROM Mapper (UPM) version 3.0 to burn code into 
PROM, you cannot load the entire Nucleus with a single UPM READ command. 
In order to burn the Nucleus (and possibly some of your other programs), 
you must burn 16K byte pieces of the code into PROM. This appendix 
describes the procedures required to do this., It also lists the required 
hardware and software. Although this appendix refers specifically to the 
Nucleus, you can use the procedures described here to burn any large 
module into PROM. 

REQUIREMENTS 

In order to use the procedure outlined in this appendix, you must have 
the following hardware and software. 

• A linked Nucleus (NUCLUS.LNK) 

• LOC86 software 

• A UPP universal PROM Programmer with a 2732 personality module 

• 8 erased 2732A PROM modules 

With this hardware and software you can use the procedures in the 
following sections to place the Nucleus code into PROM. 

LOCATE THE NUCLEUS 

Use LOC86 to locate the Nucleus for a ROM/RAM configuration. Use a 
command similar to the following: 

LOC86 NUCLUS.LNK TO ROMNUC & 
ORDER (CLASSES (DATA, STACK, MEMORY)) & 
SEGSIZE (STACK (0)) & 
ADDRESSES (CLASSES (CODE (rom address), & 

(DATA (ram address))) & 
MAP PRINT (map file) & 
OBJECTCONTROLS(NOLINES,NOCOMMENTS, 

NOPUBLICS,NOSYMBOLS) 
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BURNING THE NUCLEUS INTO 2732 PROM 

Chapter 5 describes the parameters of· this command in detail. However, 
for the discussion in this appendix, the important parameter is 
rom_address. This parameter specifies the address in ROM where the' 
Nucleus will reside. 

Also examine the locate map to determine the exact size of the code 
class. You need this information to determine the number of pieces to 
burn. 

BURN THE CODE INTO PROM 

To burn the code into PROM, insert the 2732 personality module into the 
appropriate program socket (this appendix assumes socket 2). Then enter 
the commands shown in Figure B-1. These commands are structured so that 
you can place them in a SUBMIT file. The CNTL/E (control/E) characters 
in the figure return control to you so that you can insert a PROM into 
the UPP. After doing this, enter another CNTL/E to return control to the 
SUBMIT file. Make sure to place a new PROM into the UPP before each 
PROGRAM statement. 

UPM 
2732 
SOCKET=2 

READ OBJECT FILE :F2:ROMNUC FROM 0 TO 3FFFH START OE8000H 
STRIP LOW FROM 0 TO 3FFFH INTO 4000H 
STRIP HI FROM 0 TO 3FFFH INTO 6000H 

CNTL/E PROGRAM FROM 4000H TO 4FFFH START 0 
CNTL/E PROGRAM FROM 6000H TO 6FFFH START 0 
CNTL/E PROGRAM FROM 5000H TO 5FFFH START 0 
CNTL/E PROGRAM FROM 7000H TO 7FFFH START 0 

READ OBJECT FILE :F2:ROMNUC FROM 0 TO 2AF9H START OECOOOH 
STRIP LOW FROM 0 TO 2AF9H INTO 4000H 
STRIP HI FROM 0 TO 2AF9H INTO 6000H 

CNTL/E PROGRAM FROM 4000H TO 4FFFH START 0 
CNTL/E PROGRAM FROM 6000H TO 6FF,FH START 0 
CNTL/E PROGRAM FROM 5000H TO 557DH START 0 
CNTL/E PROGRAM FROM 7000H TO 757DH START 0 

EXIT 

Figure B-1. UPM SUBMIT File to Burn the Nucleus into PROM 
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BURNING THE NUCLEUS INTO 2732 PROM 

The commands in Figure B-1 assume that the Nucleus code class ranges from 
OE8000H to OEEAF:9. You must modify the SUBMIT file to specify the 
correct addresses for your system. To give you a better understanding of 
how to do this, the individual UPM commands used to burn the first 
portion of the Nucleus are listed and discussed in detail. 

READ OBJECT FILE :F2:ROMNUC FROM 0 TO 3FFFH START OE8000H 

This command reads the first piece of the object file from disk into 
a 16K INTELLEC memory buffer. The logical addresses of the memory 
buffer are 0 through 3FFFH. The absolute address of the module is 
specified as OE8000H. 

STRIP LOW FROM 0 TO 3FFFH INTO 4000H 

This command separates the even address (low order) bytes from the 
file and copies them into another memory buffer. 

STRIP HI FROM 0 TO 3FFFH INTO 6000H 

This command separates the odd address (high order) bytes from the 
file and copies them into another memory buffer. 

CNTL/E PROGRAM FROM 4000H TO 4FFFH START 0 

This command burns the first half of the low order bytes into PROM. 
Make sure that you insert a 2732 PROM into the UPP before entering 
this command. Include the CNTL/E character only if you use a SUBMIT 
file. This character returns control to you so that you can insert 
the PROM. After you do, enter another CNTL/E and processing resumes. 

CNTL/E PROGRAM FROM 6000H TO 6FFFH START 0 

This command burns the first half of the high order bytes into PROM. 

CN~L/E PROGRAM FROM SOOOH TO SFFFH START 0 

This command burns the second half of the low order bytes into PROM. 

CNTL/E PROGRAM FROM 7000H TO 7FFFH START 0 

This command burns the second half of the high order bytes into PROM. 
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BURNING THE NUCLEUS INTO 2732 PROM 

The remainder of the commands in Figure B-1 function similarly. For 
further information about UPM" refer to the UNIVERSAL PROM PROGRAMMER 
USER'S MANUAL. 

After you have burned all the PROMs, plug them into the memory board and 
test the system. 
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APPENDIX C. SYSTEM CALL USAGE 

This appendix lists the system calls used by fully-configured versions of 
the optional subsystems. This information is important when you decide 
which system calls to include in your final application system. Table 
C-l lists the system calls used by the Terminal Handler, Table C-2 lists 
those used by the Debugger, Table C-3 lists those used by the I/O System, 
Table C-4 lists those used by the Extended I/O System, Table C-5 lists 
those used by the Application Loader, and Table C-6 lists those used by 
the Human Interface. 

Table C-l. System Calls Used by the Terminal Handler 

NUCLEUS SYSTEM CALLS 

CATALOG$OBJECT 
CREATE$MAILBOX 
CREATE $ SEGMENT 
CREATE $ TASK 
DELETE$SEGMENT 
DISABLE 
ENABLE 
END$INIT$TASK 
EXIT$ INTERRUPT 

C-l 

GET$SIZE 
GET$TASK$TOKENS 
GET$TYPE 
RECEIVE$MESSAGE 
SEND$MESSAGE 
SET$INTERRUPT 
SIGNAL$INTERRUPT 
WAIT$INTERRUPT 



SYSTEM CALL USAGE 

Table C-2. System Calls Used by the Debugger 

NUCLEUS SYSTEM CALLS 

CATALOG$OBJECT 
CREATE$JOB 
CREATE$MAILBOX 
CREATE $ SEGMENT 
CREATE $ TASK 
DELETE $ SEGMENT 
DISABLE 
DISABLE$DELETION 
ENABLE 
ENABLE $ DELETION 
END$INIT$TASK 
EXIT$INTERRUPT 
GET$PRIORITY 

GET$SIZE 
GET$TASK$TOKENS 
LOOKUP$OBJECT 
RECEIVE$MESSAGE 
RESUME$TASK 
SEND$MESSAGE 
SET$INTERRUPT 
SET$PRIORITY 
SIGNAL$INTERRUPT 
SLEEP 
SUSPEND$TASK 
WAIT $ INTERRUPT 

Table C-3. System Calls Used by the I/O System 

CATALOG$OBJECT 
CREATE$COMPOSITE 
CREATE$EXTENSION 
CREATE $MAILB OX 
CREATE$REGION 
GREATE $ SEGMENT 
CREATE $ TASK 
DELETE$GOMPOSITE 
DELETE$MAILBOX 
DELETE$REGION 
DELETE$SEGMENT 
DELETE$TASK 

NUCLEUS SYSTEM CALLS 

DISABLE$DELETION 
ENABLE$DELETION 
END$INIT$TASK 
FORCE$DELETE 
GET $ LEVEL 
GET$TASK$TOKENS 
GET$TYPE 
LOOKUP$OBJECT 
RECEIVE $ CONTROL 
RECEIVE$ME SSAGE 
RESET$INTERRUPT 
RESUME$TASK 

C-2 

SEND$CONTROL 
SEND$MESSAGE 
SET$INTERRUPT 
SET$OS$EXTENSION 
SIGNAL$EXCEPTION 
SIGNAL$INTERRUPT 
SLEEP 
UNCATALOG$OBJECT 
WAIT$INTERRUPT 



SYSTEM CALL USAGE 

Table C-4. System Calls Used By the Extended I/O System 

NUCLEUS SYSTEM CALLS BASIC I/O SYSTEM CALLS 

CATALOG$OBJECT DELETE$MAILBOX A$ATTACH$FILE 
CREATE$COMPOSlTE DELETE$SEGMENT A$CHANGE$ACCESS 
CRETE$EXTENSION GET$TASK$TOKENS A$CLOSE 
CREATE$JOB GET $ TYPE A$CREATE$DlRECTORY 
CREATE$MAILBOX LOOKUP$OBJECT A$CREATE$FILE 
CREATE$REGION RECElVE$CONTROL A$DELETE $ CONNECTION 
CREATE $ SEGMENT RECEIVE $ME S SAGE A$DELETE$FILE 
CREATE$TASK SEND$CONTROL A$GET$CONNECTION$STATUS 
DELETE$COMPOSITE SEND$MESSAGE A$GET$FILE$STATUS 
DELETE$JOB SET$OS$EXTENSION A$OPEN 

UNCATALOG$OBJECT A$PHYSICAL$ATTACH$DEVICE 
A$PHYSICAL$DETACH$DEVICE 
A$READ 
A$RENAME$FlLE 
A$SEEK 
A$SPECIAL 
A$TRUNCATE 
A$WRITE 
CREATE $ USER 

Table C-S. System Calls Used by the Application Loader 

NUCLEUS SYSTEM CALLS I/O SYSTEM SYSTEM CALLS EXTENDED I/O SYSTEM CALLS 
(if load job features 
are included) 

CATALOG$OBJECT A$ATTACH$FILE CREATE $ IO$JOB 
CREATE$MAILBOX A$ DELETE $CONNECTION S$ATTACH$FILE 
CREATE $ SEGMENT A$CLOSE S$DELETE$CONNECTION 
CREATE $ TASK A$OPEN 
DELETE$JOB A$READ 
DELETE$MAILBOX A$SEEK 
DELETE$SEGMENT 
DELETE$TASK 
END$INIT$TASK 
GET$POOL$ATTRIB 
LOOKUP$OBJECT 
RECEIVE$MESSAGE 
SEND$MESSAGE 
SET$EXCEPTION$HANDLER 
SET$OS$EXTENSION 
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Table C-6. System Calls Used by the Human Interface 

NUCLEUS SYSTEM CALLS 

CATALOG$OBJECT 
CREATE$MAILBOX 
CREATE $ REGION 
CREATE $ SEGMENT 
CREATE $ SEMAPHORE 
CREATE$TASK 
DELETE$JOB 
DELETE$MAILBOX 
DELETE $ SEGMENT 
END$INIT$TASK 
GET$SIZE 
GET$TASK$TOKENS 

GET$TYPE 
LOOKUP$OBJECT 
RECEIVE$CONTROL 
RECElVE$MESSAGE 
RECEIVE$UNITS 
SEND$CONTROL 
SEND$MESSAGE 
SEND$UNITS 
SET$EXCEPTION$HANDLER 
SET$OS$EXTENSION 

BASIC I/O SYSTEM CALLS 

A$ATTACH$FILE 
A$ DELETE $ CONNECTION 
A$GET$CONNECTION$STATUS 
A$OPEN 
A$PHYSICAL$ATTACH$DEVICE 
A$READ 

A$WRITE 
GET$TlME 
SET$TlME 

EXTENDED I/O SYSTEM CALLS 

EXIT$IO$JOB 
S$ATTACH$FILE 
S$CHANGE$ACCESS 
S$CREATE$FILE 
S$DELETE$CONNECTION 
S$DELETE$FILE 
S$GET$CONNECTION$STATUS 
S$GET$EXTENSION$DATA 

S$GET$FILE$STATUS 
S$OPEN 
S$READ$MOVE 
S$RENAME$FILE 
S$SEEK 
S$SPECIAL 
S$TRUNCATE 
S$WRITE$MOVE 

APPLICATION LOADER SYSTEM CALLS 

A$LOAD 
A$LOAD$IO$JOB 
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