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Toward Automatic Generation of
Operating Systems

Shuuji Nagao Tetsuro Katayama Kanmei Cho
Keizo Saisho Akira Fukuda

Graduate School of Information Science,

Nara Institiute of Science and Technology
8916-5, Takayama-cho, Ikoma-shi, Nara 630-01, Japan

We consider a method to automatically generate device drivers, because it is difficult to port
device drivers to different machines. If we could generate source codes of a operating system(OS)
from specifications for it, we could easily port it from an architecture to different one. In order
to develop the system to generate the device drivers, we use two specification languages (VDM-
SL and LOTOS) to describe device specifications, and investigate required functions which a
language provides for describing the device specifications. As an example, we show a printer
device specification. As a result we find out that we could describe it with both specification
languages.
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3.2.1 VDM-SL

U2 VDM-SL TOEABFITH 5 (SEOFHMIC

DT [6] % BHR).

values
Data_Port = 0x3BC;
Status_Port = 0x3BD;
Control_Port = 0x3BE;

assert_strobe_Command = 0x1D;
negate_strobe_Command = 0x1C;
0x0C;
0x08;

select_Command

init_printer_Command

busy_Status = 0x10;
nopaper_Status = 0x20;
normal_Status = 0x90;
online_Status = 0x10;

IRQ = -6

operations
Print_drv() ==
{
Init();
while true do
|| (Write() ,Error())

Init() ==
{
out_byte(Control_Port,

init_printer_Command) ;

out_byte(Control_Port,
select_Command) ;
put_irq_handler(IRQ,
print_handler)
}
ext rw status

post status = online_Status

Write() ==
{
if (data_count = 0)

out_byte(Control_Port,

select_Command)

out_byte(Data_Port, data);
out_byte(Control_Port,
assert_strobe_Command) ;
out_byte(Control_Port, -
negate_strobe_Command) ;
}
ext rw status;
ro data_count
pre data_count >= 0 and

status = normal_Status

Error() ==
case status :
" busy_Status -> retry(),
not online_Status and nopaper_Status
~> paper_empty(),
not online_Status
-> out_byte(Control_Port,

select_Command)

VDM-SL 1213 16 B 07— Y RRFELEZVOD
T, ZITRSMPNRTEDRD O 2T VLT 4y
FATAHIEICLY 6 ERERL TS, LD
ARIZIZW 2P RB L TR VEEE - BEB I U
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HoTWARLIPHFAET ALY, I TIHELER
Lzw,

3.2.2 LOTOS

LT LOTOS ToORaflth s (FFENFHMIC
DV TIEICHEK (3] 2 BH8).

specification print_drv
[init,select,put_handler,
data,strobe,nstrobe,
retry,paper_empty] : noexit
type Ports is

sort hex

opns Data_Port ¢ -> hex
Status_Port : -> hex
Control_Port : -> hex

—106—



eqns ofsort hex
Data_Port 0x3BC;
Status_Port = 0x3BD;
Control_Port 0x3BE;

endtype
type Command is
sort hex
opns assert_strobe_Command :
negate_strobe_Command :
select_Command
init_printer_Command
eqns ofsort hex
assert_strobe_Control =
negate_strobe_Control =
select_Control =
init_printer_Control =

endtype

type Status_register is

sort hex

opns busy_Status : => hex
nopaper_Status : -> hex
normal_Status : -> hex
online_Sfatus : => hex
mask_Status : => hex

eqns ofsort status

busy_Status = 0x10;

nopaper_Status = 0x20;

normal_Status = 0x90;

online_Status = 0x10;
endtype

type Interrupt_Request is
sort int
opus irq : -> int
eqns ofsort int
irq = -6;
endtype
behaviour

print_init[init,select,put_handler]

-> hex
-> hex

: => hex
: => hex

0x1D;
0x1C;
0x0C;
0x08;

>> (write[data,strobe,nstrobe,

select,retry,paper_empty]
[] error[data,strobe,nstrobe,

select,retry,paper_empty]l)

where
process print_init
[init,select,put_handler]: exit :=
init;
select;
put_handler;
exit
endproc
process write[data,strobe,nstrobe,
select,retry,paper_empty]:
noexit :=
data;
strobe;
nstrobe;
(write[data,strobe,nstrobe,
select,retry,paper_empty]
[J error[data,strobe,nstrobe,
select,retry,paper_empty])
endproc
process error[data,strobe,nstrobe,
select,retry,paper_empty]
noexit :=
([busy]
-> retry
[J [not(online) and nopaper]
—> paper_empty
[ [not(online)]
-> select);
(write[data,strobe,nstrobe,
select,retry,paper_empty]
[1 error(data,strobe,nstrobe,
select,retry,paper_empty])
endproc

endspec
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