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Toward Automatic Generation of Device Drivers

—Method for Generating Printer Devices—
Tetsuro Katayama = 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

This research investigates the possibility of operating systems(OS)’ automatically gener-
ating. Writing device drivers is the most difficult one among processes to develop or port
0OS. In this paper, an automatically device driver generation system is proposed, and its
input is examined. Fundamental functions of device drivers are extracted and peculiar
values of devices are abstracted from existing device drivers. As an example, a specifica-
tion for a printer device is written in VDM-SL, which is one of specification langnages. By
describing a specification for devices clearly, device drivers can be generated more easily.
Consequently, time and labor in generating the device drivers decrease.
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values -
Btirer 1 oume 0 s
atus_Po = 0x3BD; 8 .
Control_Port = 0x3BE; post status = online_Status;
assert_strobe_Command = 0xiD; Close() ==
negate_strobe_Command = 0xiC; B§§tr§t§§§§“§ not online_Status;
select_Command = 0x0C; X
init_printer_Command = 0x08; Write() ==
busy_Status = 0x10; if (data_count = 0) then
zopsger Stscus - 00 ove_Byse Gomezal pars
online_Status = 0x10: select_Command)

printer_IRQ = 7

operations
?rint -drv() =

Inzt(),
while t
Il(Open() Close() Write(),

N Cancel() Error())
Init() ==

out_byte(Control_Port,
init_printer_Command);
out_byte(Control_Port,
select_Command);
put_irq_handler(printer_IRQ,
° Print_handler)
)
ext rw statu
pre status = onllne Status,

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,

Cancel() ==
ext rw data_count
post data_count = 0;
Error() ==
case status :
busy_Status -> retry(),
not online_Status and nopaper_Status
-> paper_empty(),
not online_Status
-> out_byte(Control_Port,
select_Command)
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void vdm_DefaultMod_Init() {
PushFile("printer.vdm");

lzushPosInfo (34, 3);

PushPosInfo(35, 13);

Int tmpVar_14;

tmpVar_14 =
vdm_DefaultMod_Control__Port;

Int tmpVar_1i5;

tmpVar_15 =

vdm_DefaultMod_init__printer__Command;

vdm_DefaultMod_out__byte
(tmpVar_14, tmpVar_15);
PopPosInfo();

PushPosInfo(37, 13);
Int tmpVar_16;
tmpVar_16 =
vdm Dofaultl!od _Control__Port;
Int tmpVar_
tmpVar_17 =
) vdm_DefaultMod_select__Command;
. vdn_DefaultMod_out__byte
(tmpVar_16, tmpVar_17);
PopPosInfo();

PushPosInfo(39 20);
Int tanar 18
tmpVar_18 =
vdm_DefaultMod IRQ,
Int tmpVa.r: 19;
tmpVar_19 =
vdm_DefaultMod print__handler;
vdm_DefaultMod_put__irq__handler
(tmpVar_18, tmpVar_ 19),
PopPosInfo();

}
PopPosInfo();
PopFile();

Bool vdm_DefaultMod_pre__Init() {
PushFile("printer.vdm");
PopFile();
return (Bool)

(vdm_DefaultMod_status ==
vdm_DefaultMod_online__Status);

"

B 3: VDM-SL L,t%'f')/yfzm'x% C++
L%S%Lf*im)( -55)

’&"?‘ZFHH‘C é: & TRz, 7OAD
R I 72 MRV RRR A JIT-UMIN S 7o B - #RAEDIE
FIZLY, BRALBIT TR SRV,

OSI(Open System Interconnection) fE#ENDH:
BEELT 500 ildgE L LTRRESA
7-E3N--DI2 LOTOS #%% 3 [9] LOTOS I

HRT— SR LPEEL LV OT, EBHEE
POELRITNIELE G2, EOFELIES
D ABOHEERE LTIThbiLs, f£oT,
LOTOS T7/ 0¥ F I v 7 SEDOREIIITAY
THELOEELZEIIH LV,

A, ARkEEREEL LT VDM-SL ZHwv
720 LBLEMS, R— ESLLYOEMEEE
TEXAHEL . UL RO NEEREE LS
BRTELMEEL FRIHETVEEENHNII,
TN ZADARRE R T BRI R VBRI R
BiEZOLND,

4.2 LO IC2oWT

I;0 (Intelligent Input Output) SIG[10] IZB\*
T.O0S & FINAAF T A NEDBIEED 1~
F—T7 24X L0 ZEDHTVE, LO DHBHT
B, FIRARAR T A3%, RO 3 DORRBIZHT
%, 0S |ZfKFFE L7z OSM (OS Specific Module)
N—F 727 ZH4F L7 HDM (Hardware Device
Module), OSM & HDM & O TEHR % E2T
% Messenger TH 5, OSM & HDM Ho:i#fFic
5737y b O EHEICERT ST LT, 08
BRE>TH—2DF NN X LT, HDM H
HEBEIEXDI LR HEITRRER S, B4
DEBLY A7 AT LO £FALISEE, =7y
FE%B 0SS TEIZ, FNAAN T A NERY
AT L ABTHRLEN R BT, VAT A
BARORREIFEEICER 2. L LLdS,
IO BADMEL LT, F/NAAN 7 4\ fE
I LS LIt E Bt —N— Ay F i B, &
WCERL T4 RICBWT ZOREA A
2IEVEZONDG, TDD, L,O 2HATAS
PEIPICOVTIE, FERELTWERN,

4.3 FyTOHRIIONT

ARTI, BBV AT LOAN VR T 2 FB
ELT. FHRAABEOECHELTY, BEFEDT
NALAR T ANDY—AI—F nbF— & R
EBEZICLTER LY Thbb, UN—-X .1
YIET IV TWRFREE L2072 FRRGIE,
Fo T DR E EEIVATLADOAT E LTHW
BRETHD, i, BRRicBwT, Fvy 70



HBEAFTTLZENHNBTHLIEMEL, F
7o, B COBBCTATARNTRLESLH S
72HTh5b,

4.4 HDL AOBBIZOWT

B4k DIERY AT LTiE, 754 AEHDHE.
BLU, 754 20114k AN & LTHRENS
B2 B20BHFHEH, N—F 72T iLibEFE HDL
(Hardware Description Language) Tl + 35t
ENLZFINL RSH L TIE, 20CEAEE»S
BEIEIC, B AT LD BT BT LAt
WP Lt F0OHAICIE. HDL OFER
PHFINLAR T A N FABIICAERT5 V AT
LADHENTTRRICR B LEALN S,

5 BbhUIC

AETE, FNLANTANER AT L%
BREL, YAFADANIIDVTHEANT:, BFED
FIRRAAR T L3500, EABERERAEL, #
BILEF Lot B ATFLOANERSE, F
N4 ADARRIZ L, {IBRICIRFEE VDM-SL & A
Wz FlE LT, 7Y vy FN 4 Atz ich
L7z "

SHBOBEL LT, LFOEAE®S 5,

o IBHMEL V¥ —7 4R 1,0 DRHORE
IO SIG I2BWT, 08 & F/NL1AF T A
NEOBICERD S /9 —-T7 21X L0 %
BOTWS, L0 D{HETIX, 0S M*Rizo
THWEMTRRE 5, LA LLAS, MR
OREY D B0, BADAEKT AT L TH)
BT a0 MIonTIE, 4R LRI
L kv,

o FyTOHBOAT

SEOFTIE. EFDV—RT—F P bTF—
WP EBEIITHILIZEST, VAT
LADANEEET ALV, Y=L
JoT )T TiER L o7, BETIE,
2y b= F v S EF—- =}

RAMTAAMATETEY, 4852, A
HELTERLEARATS FETH S,

e HDL 2 & 5B~ DHIE

BBV AT LTIE, FNAAEEDNE, B
U, FNALADMRE AT L L THRBIC
5.2 5 0ENH B, FREICIT, HDL T
i BEFENF NS RITH LT, £DER
Do HBEICTNA AN T £ 3% ERTEE
VAT LOEETBIET.

o FPINAARSANERY AT A0 HENE

BERBEOY AT LTI}, BROAOZI-FE
ROBRsE . FEEIFE-o TS, 4., &
ALTDREI LT, BENLT 2 LEN D
Bo 4N, TV VEFNRLREVIH]
B BRORBES DL NT NN A2
L otze 5%, AT N4 AIERT AT
ETH A,

SE

[1] Xiachua Jia and Mamoru Maekawa: “Operating
System Kernel Automatic Construction,” Operat-
ing Systems Review, Vol.29, No3, pp.91-96, 1995.

(2] ERER, FLIEE, TR0, RS, BER: “0S
BEVERICENT O, (LR SR S, 96-0S-73,
pp.103-108, 1996.

[3] ERAER, FIL#ER, BFFE=, BB “F/IRF
5 £ N{OEGYERICINT T - FIRARF T 173D%ER
1t -, LB E LA H, 97-0S-74, pp.177-182,
1997.

[4] CUff B. Jones: “Systematic Software Development
using VDM,” Prentice Hall, 1990.

[s] Andrew S. Tanenbaum: “MINIX # XV —7 1 ¥
VAT H) T AX—HBERE, 1989,

[6] FreeBSD NYF7 v 7:
http://www.freebsd.org/ja JP.EUC/handbook/

[7] NetBSD Project : http://www.netbsd.org/

[8] The VDM-SL Tool Group and The Institute of Ap-
plied Computer Science: “The IFAD VDM-SL Lan-
guage,” 1996.

[9] W, WMEH: “HLREBA/EE LOTOS,” H ¥ b
Y AT A, 1995,

[10] 1,0 Special Interesting Group(SIG):
http://www.i20sig.org/




