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Abstract

This paper presents the simulation environment that verifies whether a new microprocessor
described with HDL is compatible with MS-DOS. The phrase ‘compatible with MS-DOS means
that the microprocessor can execute MS-DOS without any modification of MS-DOS’s binary
code. The proposed verification environment consists of HDL simulator and user interface
module. And the communications between them are performed by using sockets which UNIX
provide. The HDL simulator is equipped with several functions, which use PLI to emulate
ROM-BIOS facilities. The ROM-BIOS emulation routine is described by using these functions.
User interface module utilizes X/MOTIF and participates in emulating PC monitor and
keyboard. The verification environment is tested by executing the MS-DOS commands (DIR.
FORMAT, DATE. TIME etc.) with the HDL model of microprocessor, and the display of user
interface module verifies that the environment works correctly. In this paper, the method of
constructing the verification environment is presented, and the simulation results are
summarized.
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Fig. 1. Verification Environment.
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Table 1. Value and Functionality of
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3. PLI (Programming Language Interface)
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ok b+
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s_tfeell  veriusertfs(] = {

{ usertask, 0, 0, 0, _hello, 0, “$Hello” },

{0}
b
void  _hello()
{

printf ( “Hello\n” )
}

12 4. $Hello' =] A% ¢
Fig. 4. A Sample Program for a function
‘$Hello.
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Table 2. Functions implemented by using
PLI.

AT

o #rR

$get_drive_parameter(drive, side, sector, track, err);
$set._drive_parameter(drive, side, sector, track, err);
$read_status(status); $clear_buffer(data);

] & 2§ $read_sector(drive, side, sector, track, err);
$write_sector(drive, side, sector, track, err);
$name_disk(drive, drivename):
$peek(count, data); $pokelcount, data);

Hl Y9 $ert_name(crtname); $putch(c);

Fhre $poke_imageb(offset, data); $poke_imagew (offset, data);

(U E) | $send imagelcurx, cury):

B

7] B = | $kbhitthit, ascii, scan); $get_keyboard(ascii, scan):
Sview():
$print_op(...); $print_reg(...);

7l E $connect(); $disconnect();
$send_reg(reg,value); $send_op(...);

$send_infolinfo); $send_bootp(value):

% 78X 22 Verilog AlEHCEdE 2 A3t
He oy 71 AR gaEe] AeEe] gl A
LAt A2 Alxd 5E dEEE & S o
Verilog-PLIWA Alg3he elo]rele] 458 o)
gle] Azl S gl}. AE Bl el ‘Hello®

Hah= $Hello whe ¥55 weaat & 4% (29
4)9} e A ApAEle] Halddt ¥ 7)1E Verilog
Algdelele] ¥ =EF | FHasle AR
Verilog Al&EdolE]E M5 = o] AEHeleE
A8 we Al $Hello 58 A& 4 JA
A=

E Aol 171 9l

g 7l s A 53*101*44 14,] A 4
(986)

7



1995% TH ®EFILBEHGE

7158 PLIZ AAsigon o] (&
o},

2)ell Heplsd

4. ROM-BIOS ol &d#Hold £

ROM-BIOS® PCell ¥-2%] ofa] tiujo|2ef gk
Aol S 9Ja) e Z2aEY PCY A 7
< 98 wi=A 883 7R Ve e 9Rthe 2R
Wz pAe] glepl BIIBINMI o) me o
ROM Well $1x8kx glom 7 ciule]2E o] fshe
29 zZgaEe MS-DOSE EFsld IF o
ROM-B10S7} Algshe 71%5S o83k k.

MS-DOS7} Algo]d &4 slelld A= +3E
4 Q)2 37| $J3i4E ROM-BIOSY] 7]5-& oAl
A7) g ree] P o]zie] ROM-BIOS <&
o]l RElolt} o] Rl oz sk tfefeh
ROM-BIOS 71558 A3k == C <1t PLI
2 7= 7|8 5L AH8sle] Verilog-HDLZE
2HAd €] 9t

JeIgE iz AFH= ROM-BIOSS 7164
tAsz] 8 2 FE B ret WS
7R 7R AEEE M) FEE vive] Al $13 A
¥ 2719 SIHYE Wl o] sl QIEHYE 3
2do] ¥ T4 T JHATE whEE =9
o] HpH-E AREHS 7% ey 3P4 QJEF
e v Hel vlelmzE A AEiE
IE]5 atzsle] 7 QEYE M| FRe] A
oz s 74 "Hrh o] Faf] wmelde
iret’ Walo] $1x8] qlonz wllaRZZZAA7L o
W2 7ixe} Al Hlm o] o rlo|a B2 A
= B w4 12 s "ot o] e A 5
sl gl o] ret’ WHYE viehiA =Hol o]
W Ex W4E 12 sl 15 vlelazEass
% HDLZ 7&8he 3AolM 5HT 7lgoldt =¥
Sl 44 71 = Utk

HDL Al&dolel= o] W4y} 12 wile-& 7%
F A YT e F gol 7K YERE A
Fele] ojx|of AAZFA AR F oA ek A
2 Al Ego|a A7ke] AR’ AelellA HDLZ 24
5] ROM-BIOS tjA] =2 1380] a5 =g jhe} o
A zgaee gisls 7lEel wet &3 HDL 2
cgrog AT A4S PLIZ A" 985 o
g3l FREE A7) glon Aol A A

Eon o fLom N

L

3245 AB % TH 119

A7 A oA 2229 el oju’d A7t A
of ¥ YA wgo2d A 5 vt

AEHlAd Alzto] AAH Abefelr A Z2dY
o} Fajo] Tupml ciAl AlEHelAde] AlgEe] liret
g} Fafo] A=l o] el oJa e x4
5 Faeh AE HxlzE BRlEe] QlEjE ¥
chgo] wWao] HXF o FAE A Al
o] Al&=rt,

ROM-BIOS <lgd#eldde] Adsle 44 (21
5)ell vrepigiet.

l User

TR Interface
| = Module
socket
% l
iret " ROM-BIOS
R | Emulation
Interrupt
Handler

a8l 5. ROM-BIOS el E#je]A A3 A
Fig. 5. ROM-BIOS Emulation Flow.

M. ZZ #4g o|8s A=aold & &

AA| B AE 7] SulE EASReAE RIS
S8l HDL® 7149 vholamzzdig & 3% 87
o go] Thet e A2 AgHolIE At

(1) MS-DOS7} 92! tlaAl s shte] silz wheod
#)A4ghc),
- MS-DOS¢} A2 3.3, 5.0, 6.0 5-& 28314
T oA g8k 1.2ME 1.4M uHle]EF
A A = QIEE sisich
(2) og] HSEL AAsA AAFL
- HDL Al&#olelrt 528 3452 1P (Inter-
net Protocol) T4, (1) Aol A= =}
2] o], Tjxz zelo|He] fuF AEeold
53e] ¥A] o B%

(987)



120

(3) MS-DOSS| #5g¢ AgdolAl gt

(4) MS-DOS W+ W3] Bahg AlBdlold B},

(5) MS-DOS )3 ®ae] $2hg Al Beola @},

(6) PC AblA A7k § Z2aase A% 84 4
ol SepAA ot

2 dAllA (3), (4), (5), (6)H P& A=

(£ 3ol Jehid. o1F (), (5),
A B[ PNE ddele] (29 6)-ab.col
77k Ve,

i

12 6. TETRIS =z 43 3
Fig. 6. The picture of executing ‘CHKDSK.

HDL =49 nlojzzzz Ao MS-DOS 384 A% 84 18

F=E b

a7 9F Rl GUI ZEel ofs) 73 M =
Yels} 7)BEst vehdglcy, 28F ofiR-Rel A
Ay g FIREE BAske el sledl ool
7= E vehdch, afelx HelXe] DIR W,
‘CHKDSK =3¢ =3 Zs}el TETRIS Ade A
YzpHFo] AA PCellxe] mofst dAFE & = 3l
oh 33 2BE Yde d1f ssln gle =9
AA2E3tEel vehols MS-DOSe| F-¥#Ao]
Ag ARE AT 2AE 7S A B9
2 3] 2 aeize FAF] At

E:4 3. A1 BH o]l AHEEl MS-DOS H3HY
HAre z27d

Table 3. MS-DOS commands and test
programs executed in simulation.

% 4| MS-DOS 9% He= 2229

‘TIME’, ‘DATE’

@ ‘RAMDRIVE.SYS'

‘DIR’, 'DEL’, ‘REN’, ‘COPY’,
| ‘CLS, '‘PROMPT’, ‘MKDIR',
' ‘CHDIR, ‘RMDIR’, ‘“TIME’,

' 'DATE’

" ‘CHKDSK', ‘FORMAT’,
() -~ ‘MEM', ‘DEBUG’, 'LABEL’,
“TREE’, ‘MORE’, 'SYS’

; ~—— ‘TETRIS, ‘25,
i —
® ol ‘HANGMAN', ‘HANOL,
T e ‘QSORT’, ‘BASEBALL’

ks 4. A EHAL 8 Azt
Table 4. Time consumption for simulations.
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‘DIR’ 1172 2154 3884 18 7828
‘CHKDSK' l 1796 4290 6022 18 12126
| .
‘TETRIS’' ‘ 4446 10618 | 14904 44 30012
B T
HAI:\S’MA P52 2020 2432 8 4912
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