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Design of Computer Hardware Fault Detector using ROM
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Currently almost people use a personal computer for various purpose. But some people are
not familiar to computer system. If they see only black screen on the monitor when they turn on the
computer power, they can not recognize whether it is hardware or software faults. So, in this paper is
aimed to develop the module of computer hardware fault detecter using ROM BIOS before OS booting.
This module use PCI interface with mother board of computer. Before os booting, it can get the ROM BIOS
memory by interrupt and show what hardware is fault according to the predefined memory content of
BIOS.
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Holof o] 52 Aol 34 vholoj2zh Qi A
- 01 #include <stdio.h>

o) W) a9l WAl 3 wolol g AA T, a5 | o) Arde o
Z]"71': A}%Q—t‘ SCSI Zﬂ %Fﬂ% aﬂi T‘E:‘U‘i SCSIﬂ'E_O“ 03 int main()
9Ji= ROM Hpolojzrt 7Fele] melo] A s cks | ¢

. " 05 struct BIOS_EQUIP {
HAIAE & 5 s Aolth. & ©] wA|A = SCSI7h 06 unsigned bootdisk : 1; fx T2~ B8 §5 #/
ZoflA ﬂ;{ga}u{ AL W E T EES A F= 07 unsigned copro i1 / 2A2 V‘J 4 7
- 08 unsigned ram 2, /¢ mfExEe] @ A7)/
SCSI?]—E‘E %]‘E]— O]%iﬂ] ] SCSI H}o]oii‘—: Q’;g— 09 unsigned video D2 /¢ BT HE ok
nlo]o] ~ o] tigol| Eo]7} A|Z~Ee] ROM Hlo|oj2~ A 10 unsigned fdd 2 /# FDD] 4= =

Qo oA Hrh BE o] HAL Nz gl 5 | [ wsemeddma ol s DA B %f'
12 unsigned comport 3 * COM Porte] 4= =/
Oiﬁ' HHU]’E]' UHEH NEEE]E} /\]i\—% =7 ]§]' 4’]]477]'7(] O]‘ 13 unsigned gameio 1, /* GAME I/O %5 */
o B 7F BAlEA] o ulolojAk t]lam HES 14 unsigned s_prt ok /% /\lc']‘” R 1°rﬂL /
15 unsigned p_prt L2 x MY EZE ]
—i—ﬂ]ﬁ]—ﬂ:], o] A& o FHY t2aARFH FEX 16 } *equip;
E# ZUE ¢lo] EQIt) FEAEY T AlxE 17 unsigned equipment;
o _ — 18  equipment = peek(0, 0x410); /* 0000414 0410%F
Yol Bad o} A ZEIPORA, oA ¢ 1 nipment " peek0, D0 :
AEshd v REVL AlFEL t2a3 HE9 Azt 19  equip = (struct BIOS_EQUIP *)&equipment;
IL]- l:‘1 %oi D]_}_\_:_;!'_q] ’}—:‘_,f(]% %og —ﬂxﬂﬂ_ %‘%E‘]Q‘ E‘“E’_ﬂ 20 pl’?ntf(”<< ROM B;OS DATA CHECKING >>.\n”):
B B 21 printf("Boot from disk = %u \n”, equip->bootdisk);
Oﬂ %E}—Q—qu T%OC:J‘ 7<ﬂ/‘<ﬂ‘—‘:— /\]i\—%]% @736]’51 %_]E‘ig] = 22 printf("Floating—point Coprocessor = %u \n”,
75} 4L SR he AA] WHE g, of | e e
- = _ 23 printf("Motherboard RAM size(kb) = %u \n’,
T2 A2 ZROAE ARREITET ARREE AR (equip->tam+1)+16);
Aofste 5o 2ol 7k 0}‘4 EE o] AElelM%® nt 24 printf("Initial VIDEO Mode = %u \n”", equip~>video);
ololzt A AHEEY, WFE Aol W ofe] | D PIINwmber of dskc dives(FDD) = o '
1?4_—‘;—0] ?:}‘)l: ESIEHE Xﬂ"‘g‘:} A}B‘X}% O]Zi = i%oﬂ 26 printf("Direct Memory Access(DMA) = %u \n”,
SNl AHEE & glow, LA JSAE Apg | i )
o o) 27 printf("Number of COM ports = %u \n”,
T equip—>comport);

h[1][5]
H o= 9] 7H ¥e PCI Hol—&, o7 D]—]j Ho 9} °] Eﬂ _Tﬂ] o] 28  printf("Game I/O attached = %u \n”, equip—>gameio);
29  printf("Serial Printer attached = %u \n”, equip—>s_prt);
o~ o g 1o olE] wlo] A~ Wo
2> Ff ofel 17 12 PCI |IE o] N et 30  printf("Number of Parallel printers installed = %u \n”,
equip—>p_prt);
31 return 0;
Processor 32 }

pemoy m [Fig. 2] Program of ROM BIOS Addressin
= EE e :

1
PCl Local Bus
Number of parallel printers installed: 00 = 0; 01 = 1; 10 = 2; 11 = 3 (HZ =2 =)
Exp Bus ’_Serlal Printer attached (A|2] & Z2IE| &
SCsl Xface Game /0 attached
Functi

Number of COM ports: 000 = 0,001=1,..,111 = 7 (COM ZE 2| #)

’7 Direct memory access (OMA) : DMA $-5
[ o=DMASIE; 1 =DMAES

15 1413 12 11 10 9 8 7 6,5 4,3 2,1 0
|1‘1lo‘o11|0‘01010‘0l1‘0l0‘011‘1|

———  Boot from disk

Number of disk drives(FDD2| %): |
00=0;01=110=211=3
Initial Video Mode: Floating-point coprocessor &2
00 = Unused
01 = 4034x25% BW with color card Motherboard RAM siza:

x252 BW with color card 00 = 16K; 01 = 32K; 10 = 48K; 11 = 64K
11 = 80#Ix25% BW with mono card

[Fig. 3] 2 Byte Device Information of ROM BIOS (0410
~ 0411)




ROM BIOSE 0|85t ZFEEH SIEY0 FofelA =5 M4 25
o714 ROM BIOS?| 4] ARE ¢jo] A AHK 06h | 0000:0018h | Processor Invalid op code
& EAShs 202 719 3& ROMBIOS 2Byte 4 4 | o7h | 0000:001Ch | Processor | CoProcessor not
= = “ olala) 2 available
BT e £ AT ol @ ROM BIOSS] %n s 08h | 0000:0020h | Hardware | “YStem timer service
%o] szslo] gols EAH T Aelth ' routine
o]7]A 3k o]2] 3k ROM BIOSS] AHE ¢Jo] S0 09h | 0000:0024h | Hardware |° boa“imieﬁvrl]‘;e service
L e QERE Auls £8 Fhzojok gt o7 Cascads from o
"pale 73 33} 7ke HiAlo 7 &) 0Ah | 0000:0028h | Hardware | programmable interrupt
controller
0Bh | 0000:002Ch | Hardware Se“aclgl\‘zrt Seivéce B
@ AH 2R AEof CIEIZIE Mu|A HE S gtesict, ol POSt <
A ALIOo = &I} —
e S I Pk 0Ch | 0000:0030h | Hardware | >%, 27 t See
@ 2} x| A o] thetel biet 22 olof 49 AnS Stolshc no
ODh | 0000:0034h | Hardware || 27allel pflf,tl?r;er‘”ce B
MOV AH, OE /*O\E@*Elohq s = extay Ma\AmioEEqu */ N N
MoV AL, 65 /r= OEh | 0000:0038h | Hardware Floppy disk service
MOV BH, 0
Hoell OFh | 0000:003Ch | Hardware |* el PRI Seriee
. ) ) 10h | 0000:0040h | Software | Video service routine
[Fig. 4] Interrupt of ROM BIOS Service Routine Eatioment list servic
11h | 0000:0044h | Software | 1" iou o service
°le1% ROM BIOSS] An|2 6l ZE2A7] 25 | 1o | 0000:0048h | Software | MmO Sze service
=) pas
=19 5eh . 13h | 0000:004Ch | Software |Hard disk drive service
14h | 0000:0050h | Software | “erial communications
01 #include <stdio.h> service routines
02 #include <dos.h> 3
03 void my_putch(char ch) 15h | 0000:0054h | Software |>YStem Services support
04 routines
05 ion REGS 1;
o 1 16h | 0000:0058h | Software | evboard support
07 service routines
08 17h | 0000:005Ch | Software | F2rallel rinter support
09 ~h.bh =
10 rhb- L e e 18h | 0000:0060h | Software | -4 agiSl}lg ROM
11 int86(0x10, &r, &r);
12 ) . 19h | 0000:0064h | Software | DOS loading routine
14 l{m main() Real time clock service
1 ' ] ; e .
15 char * = "What a wonderful world!"; 1Ah | 0000:0068h | - Software routines
16 while (+t != 0) my_putch(xt++); - -
17 return 0; 1Bh | 0000:006Ch | Software |“F11- ~ BREAK service
18 } routines
. . . User timer service
[Fig. 5] Interrupt Logic of ROM BIOS Service Routine 1Ch | 0000:0070h | Software routine
for Int t i are
or Intercep DR | 00000074 | Software Video contt;g}eparameter
[Table 1] Information of ROM BIOS 18R | 0000:00780 | Software | ¥ 1OPPY (ri;il; rn;:;lrameter
QlE = - -
ge | O=dA | SR 44 IFh | 0000:007Ch | Software |* (0 BTPRICS character
00h | 0000:0000h | Processor D1V'1de by zero 20h- 10000:0080f — ] ]
01h | 0000:0004h | Processor Single step 3Fh | 0000:00FCh SOftware | DOS interrupt points
. Non maskable interrupt .
02h | 0000:0008h | Processor (NMI) 40k | 0000:0100h | Software Floppy r((i)ljgngevector
03h | 0000:000Ch | Processor Breakpoint - - N
. hard disk drive C:
04h | 0000:0010h | Processor Arithmetic overflow 41h | 0000:0104h | Software parameter table
05h | 0000:0014h | Software Print screen 42h | 0000:0108h | Software |EGA default video driver




26 s2g8sts=2x M43 M3s

43h | 0000:010Ch | Software Video graphics
characters
44h | 0000:0110h | Software Novel Netware API
46h | 0000:0118h | Software | 1ard disk drive D:
parameter table
4Ah | 0000:0128h | Software User alarm
64h Software Novel Netware IPX
67h Software | EMS support routines
70h | 0000:01cOh | Hardware Real time clock
71h | 0000:01C4h | Hardware |  Redirect interrupt
cascade
75h | 0000:01D4h | Hardware |  Math coprocessor
exception
76h | 0000:01D8h | Hardware Hard disk support
77h | 0000:01DCh | Hardware Suspend request
7Ah Software Novell Netware API
4. B7F 9 24
2 wEl /5% AAs) SAskel 4 el
EEHR HES A B SRS AR ol
2 wsto] Wbk ofel & 2= Sheslold gop

= (0] Zloff 2l die Eof 1Al Znt
CPU S A 014
v 2] HE & 2% 04
L SREAES ol B= dX 2% 4
Hte 7k= | RE d4% & 3% 94
vRe &3 EMR 2% 04
71HE AEA A 2% 4
up9-2 AEA A 2% 4
I/O Chip ol Chip A& 3% 24
ARE FhE Aol Chip AHE- 3 2
HDD o) HDD AH&- B A4
5. 42
£ A= gk PCY OS H-8 Mol sl=go] gel=
Qg 2 A shEglo] Fohg 4she RES )
ek Ao 2 HAFE PCI slotell 425 HFE A
7] CPUE WIQIRE Eololo) 2 48 a0z 4

eJahzel 54 sheslo] gohal Ak

ele 3%

2 AT At

= O
Es52 0

=
713

BIOSS] l§] CPUS] 41
A8 5 Q7 Wl ool v A BES] SW A
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