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GFAD SOFTWARE

1) INSTALL OF OS9 IN TEKMIS CARD TSVME431

2) OS9 MODULE "STARTUP"

- Architecture

- Communication via BUS VME

- Memory Map

3) TEST PROGRAM FOR GFAD

GFAD SOFTWARE DEVELOPMENT

1) HARDWARE ARCHITECTURE

2) DEVELOPMENT SYSTEM SOFTWARE

3) PROGRAM DEBUGGER (FINAL) EPROMs
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WHY 0S9 ?

This was chosen to avoid to write a specific 
monitor and driver for the serial port.

It has also given the possibility to write 
in C the exception routines to manage the 
interrupts level four and six:

- F$IRQ 0S9 System State System Call 
It installs an IRQ service routine 
into the system polling table.

DEBUGGER facilities.

REMARK: The Debugger is not a symbolic debugger 
it means that we need to produce also 
the assembler code generated from the 
compiler.
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★ ==≡≡===≡≡=======≡======≡≡≡≡=≡≡≡=======≡====≡≈≡=====≡≡≡≡≡≡≡ *
* File /userb/gfad/os9/connect_isr.a
*
* This is intended to provide a way to connect an ISR
* without any device descriptor to a main C program.
* The called ISR will be written in C.

* Take care: the main program has to execute in SV mode
* and the corresponding system attribute must
* be set at link-edit

* The called ISR will execute with the system stack, but
* will share its global variables with the calling program
* ===================================================== *

ρsect connect_isr, 0,0,0,0,0

* ===================================================== *
* Provide C callable function to connect an ISR:
* int connect_isr(procfunc,vector)
* int (*procfunc) () ;
* int vector;
* ==================================================== *

connect_isr :
movem. 1

movea.1 
move.1 
moveq . 
movea.1 
lea
OS9 
bcs . s 
moveq 
move.1 
movem. 1 
rts

a2-a3,-(a7) save registers

do,a3 : a3 = port address (will carry
dl,d0:dθ = MC680x0 vector number
#0,dl : dl = prior (we do not handle
a6,a2 : a2 = global variables pointez
isr_entry(PC),a0 :a0 = true ISR entry point 
F$IRQ 
ce 1 
#0,dl 
dl,d0 : return F$IRQ error as functic
(a7)+,a2-a3

* Main ISR entry point
* ========================================= *
* System does gives back the hand here with following registers
* a2 = F$IRQ request a2
* a3 = a3
* a6 = system global variables pointer
* a7 = system stack pointer ( ! ! ! ! limited to 1 Kb !!!!!!)
*
isr entry 

link 
movem. 1

movea.1 
jsr
movem. 1 
unlk 
rts

a5, #0 
d0-d7∕aθ-a6,-(a7)

a2, a6
(a3)
(a7)+,d0-d7∕aθ-a6 
a5

: save all registers

: call specified routir

: restore all registers
: exit

ends 
end

ce_1

2.1
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PROGRAM RUNNING IN THE GFAD: OS9 MODULE "STARTUP"

C PROGRAM NO MULTITASKING:

- one task in order to minimize
the knowledge of os9 and the maintenance of 
the application itself ( task at level 0 )

- basically there is:

1) one start—up sequence containing a self test.

2) one background program doing the Comnunications.

3) one function loading program, connected to the FL.

4) one acquisition program, connected to the FACQ.

The Data is partly in the shared (between GFAD and 
VME CPU) or in User (only accessible by the GFAD 
processor) memory.

DATA STRUCTURE

There are 3 mail boxes for communication:

1) function area (to load a new function).

2) acquisition area (to acquire a generated function
containing also error message).

3) PLS RAM area (to load a new PLS pattern).

Other data have fixed addresses in the shared memory, 
they are accessed by both processors and are not named 
mailboxes, because the data is not moved to the user 
memory.



GFAD PROGRAM FLOW CHARTRESET

ERROR MESSAGE

YES

FL (IRQ-∙6)

GET FUNCTION AREA POINTER

LOAD SLOPE REPRESENTATION 
OF FUNCTION FROM USER
MEMORY INTO FIFOS

READ IN NEW FUNCTION
return from interrupt

NO FACQ (IRQ-4)

READ ACQUIRED FUNCTION. 
FROM FIFO ACQ.
GET FUNCTION AREA POINTER. 
COMPARE ACQUIRED FUNCTION 
WITH THE ONE IN USER RAM. 
RESULTS OF COMPARISON INTO 
USER RAM.

return froM interrupt
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GFAD ADDRESS MAPPING: FINAL SYSTEM

FFFFFF

υscr 
space

SELUSER* 
signa! 
ACTIF

300000

2COOOO

280000

240000

220000

210000

208000

200000

SlO

REGISTERS

RAKVROM

27512

27255

27128

OOFFFF

001000

000000

2764

shared

Local
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TEST PROGRAM FOR THE GFAD MODULE

- RUN IN OS9 CRATE CONTROLLER

- FOLLOWS A FLAG PROTOCOL TO OPEN THE 
BUS VME COMMUNICATION HITH THE GFAD 
MODULE

- IMPLEMENT DIFFERENT FACILITIES TO HELP 
IN GFAD TEST

- SOME ROUTINES DEVELOPPED, PROBABLY, 
CAN BE HELPFUL FOR THE NEXT E.M.
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GFAD SOFTWARE DEVELOPMENT ENVIRONMENT
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GFAD DEVELOPMENT SYSTEM SOFTWARE

1) CROSS-SOFTWARE DEVELOPMENT IN VAX: Priam or 
VaxStation 3100

- cc68 and 168 ----- > module "startup”

- Modification of TSVME431∕OS9 Software distribution 
( Makefiles )

- Develop of a few utilities:
- recompile
- a working fixmod required to force 

module owner = 0

- Install a romsplit utility (it produces binary)

2) ftp TRANSFER TO CRfiTE CONTROLLER DISK

todsc - shell script for transfering files to DSC 
computer

USE THEMIS "DLOfiD" UTILITY TO WRITE CODE (startup) 
INTO SHfiRED MEMORY AND SIGNfiL END OF LOAD.

- rsh dscps003 dload -a=70ff00 -d ./final/startup
Δ ∙ -< *, —
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GFAD ADDRESS MAPPING: DEVELOPMENT SYSTEM

FFFFFF

user 
space

300000

2C0000

280000

240000

220000

210000

208000

200000

OOFFFF

001000

000000

Fig. 2.2 : Mapping

C PO

SlO

RAWROM

27512

27256

27128

2764

shared

Local

Vv√ε

SELUSER- 
SignaI 
ACTIF

REGISTERS

, A ∣fΑlΛ∩n(T∕tt)

f*⅞∕/

<wτ⅛ VHF <=ov

0000

cιibtf<Fh

wiîyùoVi/ ↑/πε

2-⅛00CLO

- fλ=//

∕ T<^w*oλJU



4
EPROM GENERATION

PACX LINE

1) MODIFY "systype.d" in ∕userb∕gfad∕T*∕T*∕DEFS

2) recompile in √T*∕T*

3) C PRIAM VIA PACX LINE

binex debug. O (rom.0) —> $0000 even
binex debug. 1 (rom. 1) —> $0000 odd

binex system.0 (final.0) —> $2800 ($C00) even
binex system. 1 (final.1) —> $2800 ($C00) odd
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II - PROCEDURE FOR APPLICATION DEVELOPMENT USING 
TSOFT1430 SOFTWARE

It is assumed that the user is in possession of a development system for 
writing the programs to govern his application. The development system should 
run with 0S9 version 2.2, and be equipped with at least one serial port and 
one floppy drive. The development of an application involves the following 
stages:

[1] Set up various hardware elements 
(see chapter III)

[2] Set up development system software 
(see chapter III)

/3/ Program debugger EPROMs for installation on target system 
(see chapter IV)

/4/ Generate application (containing minimum OS9 software) on development 
system (see chapters V and VI)

/5/ Load application on target system and debug
(see chapter VΙ)

/WHILE/ application fails to work correctly 
/THEN/ repeat stages 4 and 5

/END WHILE/

[6] Generate final system
(see chapter VII)
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III - SETTING UP

3.1 - HARDWARE ARCHITECTURE REQUIRED

The required hardware architecture is shown below:

Figure 3.1 : Hardware architecture required for application development

A special debugger command (tm) switches the target system over to 
transparent mode, upon which the terminal will appear to be linked straight 
through to the development system.

This means that the same terminal can be used for dialogues with the 
development system or the target system. Programs are transferred between the 
two machines via the serial link.




