













































































































































































































































































































































































































































































PROGRAMMING AN iRMX® I SYSTEM INTO PROM DEVICES

Execute ROMSYS.CSD by entering one of the following lines:
- SUBMIT romsys.csd <CR>
or

- SUBMIT romsys.csd TO romsys.log <CR>

During execution, ROMSYS.CSD invokes the second stage of the ICU (ICU86.862). The
second stage produces two other SUBMIT files called ICULOC.CSD and ICUROT.CSD,
which are executed immediately after the ICU’s second stage. These two SUBMIT files
(shown in Figures C-1 and C-2) contain addresses you will need when preparing to
program your system into PROM.

:LANG:L0C86 &
UDI.LNK TO /BOOT86/ROMSYS.ROMUDI &
SEGSIZE(STACK(0)) PRINT(UDI.MP2) &
ADDRESSES (CLASSES (CODE (OFOOCOH) , DATA (0013DOH))) NOINITCODE OC(PURGE)
:LANG:L0C86 &
HI.LNK TO /BOOT86/ROMSYS.ROMHI &
SEGSIZE(STACK(0)) PRINT(HI.MP2) &
ADDRESSES (CLASSES (CODE (0D9410H) ,DATA(001200H) )) NOINITCODE OC(PURGE)
:LANG:1L0C86 &
LOADR.LNK TO /BOOT86/ROMSYS.ROMLOADR &
SEGSIZE(DATA(2),STACK(0)) PRINT(LOADR.MP2) &
ADDRESSES (CLASSES (CODE (OEDA8OH) ,DATA (001400H) )) NOINITCODE OC(PURGE)
:LANG:1.0C86 &
EIOS.LNK TO /BOOT86/ROMSYS.ROMEIOS &
SEGSIZE(STACK(0)) PRINT(EIOS.MP2) &
ADDRESSES (CLASSES (CODE (OE9D30H) ,DATA(001440H))) NOINITCODE OC(PURGE)
:LANG:L0C86 &
I0S.LNK TO /BOOT86/ROMSYS.ROMIOS &
SEGSIZE(STACK(0)) PRINT(IOS.MP2) &
ADDRESSES (CLASSES (CODE(0CO000H) ,DATA(001310H))) NOINITCODE OC(PURGE)
:LANG:L0C86 &
NUCLS.LNK TO /BOOT86/ROMSYS.ROMNUCLS &
SEGSIZE(DATA(2),STACK(0)) PRINT(NUCLS.MP2) &
ADDRESSES (CLASSES (CODE (OE34D0OH) , DATA(001420H) )) NOINITCODE OC(PURGE)

Figure C-1. ICULOC.CSD File
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:LANG:ASM86 ROOT.A86
:LANG:LINK86 &

/RMX86 /NUCLEUS /CROOT . LIB (RBEGIN), &

ROOT.OBJ, &

/RMX86 /NUCLEUS /CROOT.LIB &

TO CROOT.LNK NOPUBLICS EXCEPT(SAB_LIST PTR,NUMBER_SABS, &
RQSTARTADDRESS , ROOTTASKSTATUS)

:LANG:LOC86 &

CROOT.LNK TO /BOOT86/ROMSYS.ROMROOT &

SEGSIZE(STACK(0)) ORDER(CLASSES(DATA,STACK)) PRINT(ROOT.MP2) &
ADDRESSES (CLASSES (CODE(OF1ECOH) , DATA(001450H))) INITCODE(OF1ECOH) &
OC(NOLI, NOCM, NOSB) PC(NOLI, PL, NOCM, NOSB)

Figure C-2. ICUROT.CSD File

After the SUBMIT file completes execution, create and attach a working directory for
IPPS by entering:

- CREATEDIR workdir <CR>
- ATTACHFILE workdir AS :fl: <CR>

Then use the COPY command to copy the files resulting from the SUBMIT file’s execution
to the new working directory.

- COPY :sd:boot86/romsys.romudi TO :fl:udi <CR>
- COPY :sd:boot86/romsys.romhi TO :fl1:hi  <CR>
- COPY :sd:boot86/romsys.romloadr TO :fl:load <CR>
- COPY :sd:boot86/romsys.romeios TO :fl:eios <CR>
- COPY :sd:boot86/romsys.romios TO :fl:ios <CR>
- COPY :sd:boot86/romsys.romnucls TO :fl:nucl <CR>
- COPY :sd:boot86/romsys.romroot TO :fl:root <CR>

Now that the system has been generated, you can generate versions of the iSDM monitor
and the Bootstrap Loader to be programmed into the PROM devices.

C.4.1 Including the iISDM™ Monitor and the Bootstrap Loader in the
PROM Devices

This section explains how to include the iSDM monitor and iRMX Bootstrap Loader as
part of the operating system that resides in ROM. With this type of system, the iSDM
monitor code executes when the system is powered up. In order to create a system that
includes the iSDM monitor and the Bootstrap Loader you must prepare two files; one file
for each piece of software.
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C.4.1.1 Generating the iSDM™ Monitor

First you must generate a version of the iSDM monitor for the iSBC 286/10(A) board. To
do this, copy the file 28610A.A28 to a new file called 28610A.A86, then modify the new file.
On iRMX I systems, 28610A.A28 normally resides in the directory /SDM. Invoke AEDIT
on the 28610A.A86 file and make the following changes:

¢ Change the line:

%cpu(80286,8)
to
%cpu(8086,8)

This tells iSDM to act as if it were running on an 8086 processor.

¢ Comment out the extended addressing line as follows:

; ¥extended_addressing(286/10a)

¢ Ensure that the following line is not commented out:

Zbootstrap(OFE40:0,manual)

This tells iSDM that the Bootstrap Loader is to be included in the PROM devices
along with the monitor.

Finally, generate the iSDM monitor by entering the following:
- SUBMIT cnf286(28610a) <CR>

The iSDM monitor is always located at address 0F8000H. The iSDM monitor places
values into the reset vector and receives control on power-up or reset. Refer to the iSDM™
System Debug Monitor User’s Guide for more information on generating the iSDM monitor.

C.4.1.2 Generating the Bootstrap Loader

Next, generate a version of the iRMX Bootstrap Loader first stage. Create and attach a
new directory, then copy the Bootstrap Loader configuration files to the new directory by
entering:

- CREATEDIR rom_examp <CR>
- ATTACHFILE rom_examp <CR>
- SUBMIT /bsl/setup.csd <CR>

Due to the limited amount of space left over for the Bootstrap Loader, you cannot leave all
available devices selected within the first stage configuration file called BS1.A86.
Consequently, you must edit BS1.A86 to retain only the MSC device driver. You must also
change the CPU type specified in the CPU macro to 80286.
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To modify the file, invoke AEDIT on BS1.A86 and make the following changes:
e Change the line:

4cpu(80386)
to
Zcpu(80286)

o At the end of the file, comment out the following device macro lines by replacing the
percent characters (%) at the beginning of the lines with semi-colons (;):

Zdevice(af0, 0, deviceinit208gen, deviceread208gen)

#device(afl, 1, deviceinit208gen, deviceread208gen)

Xdevice(s0, 0, deviceinitscsi, devicereadscsi)

Zdevice(sx1410a0, 0, deviceinitscsi, devicereadscsi, sasi_x1410a)
%#device(sx1410b0, O, deviceinitsesi, devicereadscsi, sasi_x1410b)
%device(smf0, 2, deviceinitscsi, devicereadscsi, sasi_x1420mf)
%device(pmf0, 0, deviceinit218A, deviceread218A)

Zdevice(pb0, 0, deviceinit251, deviceread251)

Zdevice(b0, 0, deviceinit254, deviceread254)

Zdevice(ba0, 0, deviceinit264, deviceread264)

Xdevice(r0, 0, deviceinit552A, deviceread552A)

This leaves only the device macro lines that pertain to the MSC device driver.

You must also edit the first stage configuration SUBMIT file (BS1.CSD) to assemble and
link in only the MSC file. To do this, invoke AEDIT on BS1.CSD and make these changes:

o Comment out the following ASM86 invocation lines by inserting a semi-colon (;) at the
beginning of each line:

asm86 b208.a86 macro(50) object(b208.0bj) print(b208.1lst)
asm86 b218a.a86 macro(50) object(b21l8a.obj) print(b21l8a.lst)
asm86 b251.a86 macro(50) object(b251l.0bj) print(b251.1st)
asm86 b254.a86 macro(50) object(b254.0bj) print(b254.1st)
asm86 b264.a86 macro(50) object(b264.0bj) print(b264.1st)
asm86 b552a.a86 macro(50) object(b552a.0bj) print(b552a.lst)
asm86 bscsi.a86 macro(50) object(bscsi.obj) print(bscsi.lst)

¢ Comment out the following lines in the LINK86 invocation by inserting an ampersand
(&) at the beginning of each line:

b208.0bj,
b218a.0bj,
b251.0bj,
b254.0bj,
b264.0bj,
b552a.0bj,
bscsi.obj,

RRRPRAR1RXR
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Now you are ready to generate the Bootstrap Loader. Execute the Bootstrap Loader
SUBMIT file by entering the following command:

- SUBMIT bsl(OFE400H,0B8000h,BS1l) over bsl.out echo <CR>

Complete details on these actions are available in the iRMX® Bootstrap Loader Reference
Manual.

At this point, the files for the iSDM monitor and the Bootstrap Loader are generated.
Copy the resulting files, BS1 and 28610A, to the IPPS working directory you created
earlier. The following commands copy the two files:

- COPY bsl TO :fl:bsl <CR>
- COPY /sdm/28610a TO :£f1:28610a <CR>

Finally, attach the IPPS working directory as your current directory by entering:

- ATTACHFILE :f1: <CR>

The next few sections describe how to program the PROM devices.

C.4.2 Setting Up the iUP 201 PROM Programmer

Perform the following three steps to set up the iUP 201 PROM Programmer:

1.  Make sure that the RS-232A line is connected from the iUP 201 programmer to the
iRMX I system.

2.  Insert the 'FAST 27K’ module into the iUP 201 28-pin socket and turn on the power
to the iUP 201 Universal Programmer.

3 Press the ONLINE button on the iUP 201 front panel.

WARNING

While following the steps outlined in this section, you must closely adhere
to any warnings or cautions given in the iUP-200/201 Universal Programmer
User’s Guide.

C.4.3 Formatting the Operating System PROM Files

Before you can program the operating system into PROM, you must split the PROM
image files into even and odd bytes. To do this, first use AEDIT to create a SUBMIT file
called PROM86.CSD (shown in Figure C-3). Then create a second SUBMIT file called
ROM.CSD (shown in Figure C-4). PROM86.CSD invokes IPPS to split one PROM file
into two files: one containing even bytes and one containing odd bytes. ROM.CSD invokes
PROMS86.CSD on each of the PROM files.
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%-%-% PROM86.CSD %-%-%

; Format iSDM monitor code and burn into two 27512 EPROMs.
;  Invocation: submit prom86(source file,omf type,EPROM start address)

delete %0.evn, %0.odd

ipps

initialize %1

; Format monitor code into even and odd addressed bytes.

format 20(%2) p
3

2

1

0 to %¥0.evn

1 to %¥0.0dd

exit

Figure C-3. PROM86.CSD File

Notice that Figure C-4 contains start addresses (shown in bold) for each PROM file.
Although these addresses are supplied in this example, normally you would have to provide
them. The start addresses shown for the iSDM monitor and the Bootstrap Loader are
always the same: 0F8000H and OFE400H. The addresses for the iRMX I subsystems can
be found in the ICULOC.CSD file (shown in bold in Figure C-1). The root job starting
address can be obtained from the ICUROT.CSD file (shown in bold in Figure C-2).
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; This file breaks all of the files to be prommed
; Into even and odd bytes

submit prom86(28610a,86,0f8000h) over rom.log e
submit prom86(bsl,86,0f@e400h) after rom.log e
submit prom86(ios,86,0C0000h) after rom.log e
submit prom86(hi,86,0d9410h) after rom.log e
submit prom86(nucl,86,0e34d0h) after rom.log e
submit prom86(eios,86,0e9d30h) after rom.log e
submit prom86(load,86,0eda80h) after rom.log e
submit prom86(udi,86,0f00c0h) after rom.log e
submit prom86(root,86,0fiecOh) after rom.log e

Figure C-4. ROM.CSD File

Once you have created the required SUBMIT files, enter the following:
- SUBMIT rom.csd <CR>

When ROM.CSD ends, the PROM image files have been split into files containing even
and odd bytes.

C.4.4 Programming the PROM Devices

Before you can copy the split PROM files into EPROM, you must create the two SUBMIT
files shown in Figures C-5 and C-6: COPY1ST.CSD and COPYLAST.CSD. These
SUBMIT files invoke IPPS and issue commands that copy the PROM files into EPROM.
You will invoke each of these SUBMIT files once for the even byte files and once for the
odd byte files.

; Copies the first part of the iRMX I system into EPROM
ipps

type 27512

init 86

copy i0s.%0(0) to p(0)

exit

Figure C-5. COPY1ST.CSD File
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; Copies the last part of the iRMX I system into EPROM

ipps

type 27512

init 86

copy 28610a.%0(0) to p(0c000)
copy bsl.%0(0) to p(0f200)
copy nucl.20(0) to p(1a68)
copy eios.¥%0(0) to p(4e98)
copy load.%0(0) to p(6d40)
copy udi.z0(0) to p(8060)
copy root.%0(0) to p(8f60)
exit

Figure C-6. COPYLAST.CSD File

The bold parameters in Figures C-5 and C-6 are offsets that tell IPPS where to place the
code in the PROM devices. Although these offsets are supplied in this example, you would
normally calculate them yourself. To calculate the offsets, do the following:

1.  Examine the ICULOC.CSD file to find out which subsystem file has the lowest
starting address. In this example, the lowest starting address is C0000H for the IOS
subsystem. This subsystem will start at offset 0 in PROM. Notice that the offset for
the IOS in Figure C-5 is 0.

2. Calculate the offsets for each subsystem by subtracting the lowest starting address
(C0000H) from the subsystem’s starting address and dividing the result by 2. Only
the lower four hex digits of the result are significant. If the result is larger than four
hex digits, it indicates that the subsystem must be programmed into the second set of
PROM devices.

For example, the offset for the Nucleus can be calculated as follows:
(0E34DOH - 0C0000H) / 2 = 11A68H

Because the result contains five hex digits, the Nucleus will start in the second set of
PROM devices. Only the lower four hex digits (1A68H) are significant.

The commands to copy the Human Interface file are not included in either SUBMIT file.
This is because the Human Interface does not completely fit in one EPROM and, thus,
must be copied by invoking IPPS manually.

To place the generated system into the PROM devices, begin by inserting the first PROM
device (U2) into the active socket of the PROM programmer. Then enter the following:

- SUBMIT copylst(evn) <CR>
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This invokes IPPS and copies the even bytes of the Basic I/O System into the U2 PROM
device.

Next, manually invoke IPPS to begin copying the Human Interface into U2. During the
copy, the IPPS software automatically determines that the contents of the file require more
than one of the specified type of PROM devices to contain the code. To copy the Human
Interface, enter the following commands (shown in blue):

- IPPS <CR> _

iRMX I INTEL PROM PROGRAMMING SOFIWARE <version>

COPYRIGHT <years> INTEL CORP.

iRMX I/II UDI-Based IUP Interface <version>

PPS> type 27512 <CR>

PPS> init 86 <CR>

PPS> copy hi.evn(0) to p(ca08) <CR>

----CAUTION----- PROGRAMMING THE FULL LENGTH REQUIRES MORE THAN ONE PROM.
CHECK SUM = CB19

FIRST INSTALL THE NEW/NEXT PROM AND THEN CONTINUE.

When IPPS prompts you to install the next PROM, remove U2 from the PROM
programmer and replace it with U3. Then enter the following:

CONTINUE--Y/N? y <CR>

When the checksum value appears on the screen, enter:
PPS> exit <CR>

Now, copy the remaining subsystems into U3 by invoking the second SUBMIT file as
follows:

- SUBMIT copylast(evn) <CR>

When the SUBMIT file ends, remove U3 from the PROM Programmer.

The two PROM devices you have removed contain the even (or low) bytes of the WORD
values that compose the operating system. As you remove the PROM devices from the
programmer, carefully label them; unlabeled PROM devices look very much alike. Ata
later time, you will place the first programmed PROM device in socket U41 and the second
programmed PROM device in socket U40 of an iSBC 286/10(A) board (Use sockets U2
and U3 of the iSBX 341 on an iSBC 286/12 board.)
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Next, you need to program the U5 and U6 PROM devices to contain the odd (or high)
bytes of the WORD values that compose the operating system. Insert the third PROM
device (U5) into the active socket of the PROM programmer and enter the following
command:

- SUBMIT copylst(odd) <CR>

This invokes IPPS and copies the odd bytes of the Basic I/O System into the US PROM
device.

When the SUBMIT file ends, manually invoke IPPS to begin copying the Human Interface
into US. Again, IPPS automatically determines that the contents of the file requires more
than one of the specified type of PROM devices to contain the code. To copy the Human
Interface, enter the following commands (shown in blue):

- IPPS <CR>

iRMX I INTEL PROM PROGRAMMING SOFTWARE <version>

COPYRIGHT <years> INTEL CORP.

iRMX I/II UDI-Based IUP Interface <version>

PPS> type 27512 <CR>

PPS> init 86 <CR>

PPS> copy hi.odd(0) to p(ca08) <CR> _
--~--CAUTION- - - - -PROGRAMMING THE FULL LENGTH REQUIRES MORE THAN ONE PROM.
CHECK SUM = CB19

FIRST INSTALL THE NEW/NEXT PROM AND THEN CONTINUE.

When IPPS prompts you to install the next PROM, remove U5 from the PROM
programmer and replace it with U6. Then enter the following:

CONTINUE--Y/N? y <CR>

When the checksum value appears on the screen, enter:

PPS> exit <CR>
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Finally, copy the remaining subsystems into U6 by invoking the second SUBMIT file as
follows:

- SUBMIT copylast(odd) <CR>

When the SUBMIT file ends, remove U6 from the PROM Programmer. The US and U6
PROM devices now contain the odd (or high) bytes of the WORD values that compose the
system. As you remove the PROM devices from the programmer, carefully label them;
unlabeled PROM devices look very much alike. At a later time, you will place the third
programmed PROM device in socket U76 and the fourth programmed PROM device in
socket U75 of an iSBC 286/10(A) board. (Use sockets US and U6 of the iSBX 341 on an
iSBC 286/12 board.)

C.4.5 Starting the Operating System in ROM from the iSDM™ Monitor
The four PROM devices now contain the operating system, the iSDM monitor, and the
Bootstrap Loader. Perform the following steps to start the system:

1. Place the first programmed PROM device (U2) in socket U41 of the iSBC
286/10(A) board.

2.  Place the second programmed PROM device (U3) in socket U40 of the iSBC
286/10(A) board.

3. Place the third programmed PROM device (U5) in socket U76 of the iSBC
286/10(A) board.

4.  Place the fourth programmed PROM device (U6) in socket U75 of the iSBC
286/10(A) board.

5.  Insert the iISBC 286/10(A) board into the system chassis and apply power to the
hardware.

6.  Enter the following command from the iSDM monitor to activate the iRMX I
system:

.g flec:0 <CR>

The address specified above is the root job starting address.
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C.5 HARDWARE JUMPER MODIFICATIONS

To program the system into PROM devices as in the above example, the following jumpers
were changed on the iSBC 286/10(A) board:

To specify 4 27512 EPROM devices, set up jumpers 62 through 91 as follows;

Default Configuration Jumpers to Set for 27512 EPROMS
E62 - E63 E6S - E67
E70-E72 E68 - E70
E71-E73 E71-E73
E75-E76 E75-E76
E77-E78 ES80 - E82
E85 - E87 E83 - E85
E86 - E88 ES86 - E88
E90 - E91 E90 - E91

To specify a starting memory address and memory size for local memory, use primary
decode option 3. The jumpers required are

Default Configuration Jumpers for Primary Decode Option 3
E218 - E219 installed E218 - E219 installed
E220 - E221 removed E220 - E221 installed

To specify memory/size/justification for local memory, use secondary option 3. The
jumpers required are

Default Configuration Jumpers for Secondary Option 3
E51 - ES9 removed E51 - E59 removed
E50 - E58 removed ES0 - E5S8 installed
E49 - E57 installed E49 - E57 installed
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