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ABSTRACT

This content is about presenting the expert system to search for the malfunction on the main
board microcomputer. The task is to design knowledge base. and use rule base as knowledge represen-
tation. Rule base is developed by using the expert system development tools , VP-Expert , as the main
development tools. The strategy is forward reasoning which gets from analyzing the scope of problem
and knowledge characteristic. This system can detect both, single stuck fault and mmlti stuck fault. For,
each device the malfunction can be divided into 4 groups : output group, power supply group, control
signal group and input group which are managed to be the knowledge files structure. It also makes
knowledge files on the database management program, such as dBase, Foxpro. Furthermore, it adds some
new font so that the timing diagram can be showed on the screen: and adds other sub - programs which
help initialization and inference engine.

The knowledge kept in knowledge base gets from the experiment, IBM PC Advanced Trouble
shooting & Repair book and TECHPRO Software for Troubleshooting the IBM XT manuals. Fault
isolation techniques is base upon guide probe. In order to find out the malfunctions, the user can use
the screen and the keyboard to imterface with the system. And then begining with the effect of the
mialfunction. check the related signal and compare with the data in the knowledge base. After that
follow the instructions from the screen until the answer can be found.

So it can make guidlines for design heuristic search and rules (totat 24 rules) that help us choose
the best way in searching. The system can learn in the sense that we can apply the acquired knowledge
and use it to improve the knowledge base better'than before. The experiment try on mainboard micro
computer PC/XT. It can find out 1015 faults from 1155 faults simulation or 87.87 percent faunlt coverage.

The mentioned plan can not only be used with the mainboard microcomputer but the other digital

cards also. -
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RULE 20a -k
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xnode(x] = (node)
xpin(x] = (pin)
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signal[x] = (signame)

t{x] =0
x = (x+1)
END
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MANUINT 2

ufuanng CHIP.KBS

RUNTIME;
ACTIONS
MENU cxample,ALL,start,card
FIND example
WHILEKNOWN card
GET ALL,start.card
END
dbase = (example)
SHIP @@@@@ ,dbase
CALL transf

DISPLAY "Loading knowledge base."
WHILEKNOWN node
GET ALL.$33$3,ALL
xnode[x] = (node)
xpm(x] = (pin)
funct{x] = (func)
tdiagm([x]j = (t_diagm)
signal[x] = (signame)
tx]} =0
x = (x+1)
END
bostom = (RECORD_NUM)
CLOSE $533%
CALL sink
CLS
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fememeesememneneeeee Initialize —meeeem-eeemme e
x=1
tx =0
inloop = go
next_dbf = NEXT
search = (signal[1])
pin_func = (funct[1])
feme e Inference 100p -~eeemmsmmeemmnnan
WHILEKNOWN inloop
y = (x+1)
RESET cond
RESET testacq
RESET disp
RESET scannode ! Prevent error during scan common node
FIND disp
x = (x+1)
RESET full
FIND full
END;
! === RULES

RULE 10a

2 IF search = (signal{x]) AND
. pin_fanc = (fanctx])
THEN cond = samel;

RULE 10b

IF search = (xnode[x)) AND
pin_func = (funct{x))

THEN cond = same2;
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RULE 20a
L wE
{IF cond = samel OR
cond = same2 AND ! (samel OR same2) AND next_dbf
next_dbf = (signal(x])
THEN disp = nextfile
DISPLAY "For next diagnosis please...{tdiagm]x}}"
RESET inloop;

RULE 20b
IF cond = samel OR
cond = same?
THEN disp = meet
DISPLAY "{xnode(x]} pia{xpin(x]} = {tdiagm(x]}"
RESET fanlt
RESET feedback
FIND feedback
FIND fault;

RULE 30
IF  signal[x] = MM
THEN feedback = problem
RESET trackback
DISPLAY "It is a loop problem. This version can't solve it."
DISPLAY "You shouid open or short {xnode[x]}pin{xpin{x]} to the logic state as you want."”
DISPLAY "And then create or use other data base.”
DISPLAY "Aay key to go~"
fault = feedback_problem

FIND trackback;

RULE 3ia
iIF pin_tune = 0 AND

testacq = Ok
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siggal[x]' = MAA | mark this record's been visited.
x = (tx)+1)

t{x] = (x)

RESET is_vee_gnd
RESET messgl
RESET any_shorted
RESET scannode
FIND is_vece_gnd
FIND messgl
RESET phytst

FIND any_shorted

search = (signote) ! scan every common node except out put pin

pin_func = o ! set pin_func = o for exception

y =(x) I store old x

FIND scannode

x =(y) ! retrieve old x

z = (x); ! set pointer before goto oulput pin of next device
RULE 40

IF fault = no_output OR
fault = ctrl_i
THEN scannode = expand
x=1
scan = go
WHILEKNOWN scan
RESET fanout
FIND fanout
x = {x+1)
RESET full _scan
FIND full_scan
END

x=1;



. "
RULE 41
IF fault = ctrl_i AND | Inherited.. Probe = No. from mule 34b
signote = gnd OR
signote = vee
THEN is_vce_gnd = none
messgl = cancel
any_shorted = cancel
scannode = cancel
DISPLAY "{xnode[x]} pin{xpin{x]} or circuit. May be open/loose."
RESET inloop;

RULE 42a

IF  xnode[x] = (xnode[y])

THEN trackback = go
search = (xnode{x])

pin_func = (funct{y]);

RULE 42b

IF  xnode[x] <> (xrode[y])

THEN trackback = no_go
DISPLAY "{xnode[x]} is out of order.”
RESET inloop;

RULE 50
IF scannode = expand AND | For ctrl_i
search = (signal{x]) AND ! scan every common node except output pin

pin_tunc <> (funct{x])

THEN fanout = jointly ! For o (output)
signal{x] = MAA | scan every common rode. no exception.
tx = ((txj+1)

t{x] = {tx)
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RESET com_node

DISPLAY "{xnode[x]} pin{xpin{x]} = {tdiagm([x]}"
RESET testacqg

FIND com_node;

RULE 60a
IF fanout = jointly AND
testacq = No
THEN com_node = no_one
RESET any_short
RESET phytst
DISPLAY "Physical test for this pin.And check probe, it may be wrong pia.”
FIND any_short;

RULE 60b
[F fanout =jointly AND
testacq = Ok
THEN com_node = some_one
DISPLAY "Open circuit {xnode[x]} pin{xpin{xj} - {xnode(y]} pin{xpin(y]}.”
RESET scan
RESET inloop;

RULE 43a
IF phytst = No AND
fault = no_output
THEN any_shorted = _fault CNF 50
DISPLAY " Find out { #any_shorted}."
DISPLAY "Test {xnode[x]} pin{xpin[x]} for shorted or loose.And reprobe again.”
scannode = cance!
trackback = cancel

RESET inloop;
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RULE 43b

[F  phytst = No AND
fault = otrl_i
THEN any_shorted = _fault CNF 50
DISPLAY * Find out { #any_shorted}."
DISPLAY "Test {xnode[x]} pin{xpin({x]} for shorted or loose.And reprobe again.”
scannode = cancel

RESET inioop;

RULE 70
IF phytst = No AND
com_node = no_one
THEN any_short = _fault CNF 50
DISPLAY " Find out { #any_short}."
DISPLAY "Test {xnode[x]} pin{xpin[x]} for shorted or loosed.And reprobe again."
RESET scan
RESET inloop;

RULE ff

IF x> (bottom)

THEN full = over
DISPLAY "Bottom of data base. Any key to go...~"
RESET inloop;

RULE ffa

IF x >= (bottom)

THEN fuil_scan = over
RESET scan;
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RULE dummyl
IF inloop = go
THEN messgl = message
DISPLAY "Physical test for this pin.And check probe, it may be wrong pin.";

I= ==z======= ASK

ASK testacq : "Probe is ok ?";
CHOICES testacq : No,0k;

ASK phytst : "Test resuit Ok 7”;
CHOICES phytst : No,Ok;

ASK example: "For which file do you want ?";




W Znd

P
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uly START.DBF

CARD DESCRIPT
runcpu [Test signal RESET, CLK88 and READY
addrbusl Test address bus, signal AENBRD and ALE open.
readbios Test CPU can read BIOS normaly or not.
dmatimer {Test DMA for begining.
laddrbus2 Test address bus, signal AENBRD and ALE open - short.

U

a7t Yo-nidl FyanaunungeoIndn PC/XT

ﬁ“'fati'fyﬂpm
AQ0-A19
ADQ-AD7
ADSTB
ADDR SEL
AENBRD
AEN

BALE
BA8-BA19
CAS0-CAS3
CLK
CLKS88
CS2-CS7

L7

wihi
Address Line 0-19
Buffered Address/Data 0-7
Address Strobe
Address select
Address Enable Board
Address Enable.
Buffered Address Latch Enable
Buffered Address Line 8-19
Columm Address Strobe 0-3
clock
clock88
Chip Select Line 2-7
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+ i
o w

s,
. »
L

DO-D7
DACK
DACK & TC
DCLK

DEN

DMA AEN
DMACS
DMAWAIT
DRQ

DTR

EN I/O CK
EN JJO ck
ENB RAM PCK
HOLDA
INT

INTA

INIT

1/O CHCK
/0 CH CLK
1/0 CH RDY
QS0, QS1
RAO-RA3
RAM ADDR SEL
RDY/WAIT
Refresh
RESEIDRV
ROM ADDR
RQ/GT
$0-52

Serial

SLCT

Vatd Tine 077

DMA Acknowledge
DMA Acknowledge & Teminal Count
Data Clock

Data Enable

DMA Address Enable
DMA Chip Select
DMA Wait

DMA Request

Data Transmit/Receiver
Enable /O Check
Enable 1/O clock
Enable RAM Peripheral check
Hc;ld Acknowledge
Interrupt

Interrupt Acknowledge
Initialize

1/O channel check

/O channel clock

[/O channel Ready
Queue status 0, 1

Row Address Line 0-3
RAM Address Select
Ready/Wait

Refresh gate

Reset Drive

ROM Address Select
Request/Grant

Status Line 0-2

Serial Data

Select
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SP/EN
SPKR DATA
SDO-SD13
SAQ0-SA19
SMEMR
SMEMW
Strobe

TC

TIM 2 Gate
IOR

IOW

IRQ

IRQ EN
LOoCK
LA17-LA23
MAQ-MA7
MD0-MD7
MDP
MEMW

MEMR
MASTER
MRQ DMA
NMI

NP INSTL
NP NPI
osC

PB6 PB7
PCLK
PWR GOOD
WE

Slave Program/Enable Buffer
Speaker Data

System Data 0-15
System Address 0-19
System Memory Read
System Memory Write
Strobe

Terminal Count

Timer 2 Gate Speaker
IN Read

/O Write

Interrupt Request
Intermpt Request Enable
Lock

Unlatched Address 17-23
Memory Address 0-7
Memory Data 0-7
Memory Data Parity
Memory Write

Memory Read

Master

Memory Request DMA
Non-Maskable Interrupt

Numerical Processor Installation Switch

Numerical Processor Numerical Processor Interrupt

Oscillator

Port B6&7 of 8255
Peripheral clock
Power Good

Write Enable

WRT DMA PG REG Write DMA Page Register
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WRT NMI REG
XA0-XA12
XD0-XD7
XIOR

XIOW
XMEMR
XMEMW
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Write Non-Maskable Intr Register
Buffered Address 0-12

Buffered Data 0-7

Buffered [JO READ

Buffered I/O Write

Buffered Memory Read

Buffered Memory Write
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NODE| PIN (FUNC{ G T_DIAGM SIGNAME
u3 21 trl 5 {1 or reset
w3 19 trl g [UUuUruUuruuuuunurrut c1k88
3 22 tel g |1 or ready
a3 trl 9  kelect ADDRBUS! knownledge file. NEXT
nd 119 il g [Luururrurunugu cIkss
nd 21 etrl 5 'L or — reset
nd 22 ptrd 8 I’ or ready
mg R ctrl g | UL U i L UL ks
w2l 15 i o MM U U s
m2l i3 i S H or |_resetdrv
w2 8 o o UL i L LU ks
ul2 2 o 0 ercm
miz 2 o 0 klock 14.3 MHz josc
ml/2 |13 ktrl 8 p <= gnd <= 0.3 vdc !gnd
mlf2 |1 ctrl 8 0 <=gnd <= 0.3 vdc ignd
1/2 |16 i 8 clock 14.3 MHz oscxtal
iz 17 1 9  klock 14.3 MHz loscxtal
R1 o o 0 klock 14.3 MHz loscxal
R1 1 1 9 0 <=gnd<=03 vde lgnd
R2 0 o 0 klock 14.3 MHz oscxtal
R2 1 i 9 0 <=gnd<=0.3 vdc lgnd
Ixtal o 0 klock 14.3 MHz oscxtal
u18/6 |13 i s 'l or reset
m36/1 113 e 45 L or sot
W37 Bs ) Cirl 5 |1 or reset
ml/1 (10 0 o [ or reset
SY IS b 9 [POOORRXRKKAIKK] vee
b1 s o 0 || or l rcadj':
mi3 7 btet 8 B.0 <= voc <= 5.5 vdc vee
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12 B a e ﬁ‘sm?; “ Ir_dmawait
nes o bo 0 [ 1 or | rayiwait
65 110 Ll 6 h stats blo_ch_rdy
u6s 13 ctrl 5 1 staze 1,83 11u65.13u88
slot al0 o ] h state i/6_ch_rdy
984 112 1 8 1 state uB83 11uB5 13488
u33/3a 11 o e 1 state 83.11ub5.13us8
u83/3a {.. 5 8 [hange U65(74574) & U8S3(74LS175) NEXT
u83/3b |12 1 9 1 or rdy/wat
us3f2 6 o 0 h state |_dmawaii
u83/2 |1 trl 5 ud or | resetdrv
u832 P cirl s [N MU Uy U UL e

u832 5 i 9 1 state enbrd
us3/t 2 o 0 1 state aenbrd
us3/1 B o 0 h stats | aen

us3/l 4 i 9 1 state : olda

nsl 6 ctrl h state ’ | aen

us 15 ctrl 8 h state | aen

u82/2 13 ktrl 5 [ or | resetdrv
ul8/s |11 i 9 U or | resetdrv
w27 |l trl Pl or _resetdrv
u1s/6. (12 o o Ll or ] _resetdrv
ul8/6. {13 1 g M or reset_reset
ul. 10 o 0 pheck open circuit this signal. reset_reset
il s N o (UM ruIrLngL Cik

w2l. 9@ otrl 8 0 <=gnd <=0.3 vdc gnd

w21, |15 ] g Ui Ikes_cike
ml. B 3 8 kheck open circuit this signal. clk_ctk
ng2/1 5 o ¢ 1 stats nolda
m82/1 i1 otri & 1 state hrodma
u36/2 (10 ] 1 stz hradma <~
u36/2 1 9  pelect DMA knownledgo file. NEXT

u66 P 3 ] 1 state rodma
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NODE! PIN |FUNC| G T_DIAGM SIGNAME
us. k ctrl g I 1 I-—dummyl
8. L 9 select ADDRBUS2 knownledge file. NEXT

2 o 0 dummy node please select probe = No. dummy1
u2 |19 ctrl 8 J ] " |_den

u2 1 9 dummy node please select probe = No. dummy?2
ADDR o 0 dummy node please select probe = No. dummy?2
ADDR,|. i O  1A0-A7 check all of them. xa0_xa7
ADDR 1 9 |A8-A11 check all of them. xa8_xall
IADDR i 9 JA12-A15 check all of them. xal2_xal$
ADDR,. i S }A16-A19 check al! of them. xal6_xal9
IADDR . i 9 Eelect ADDRBUSZ2.DBF knownledge file. INEXT
nl8 B o 0 | -  JE_J] | den

ul8 b i 0 P} ¢ e N den

LxS/l 4 o 0 A j o den

u8/l |15 trl 8 h state L aen

u8/1 % L:lrl 8 1 state Fcnbrd
m8/1 (1 ctrl 8 P <=gnd<=03vdc Ignd

w8/l (19 i o [ LI SLIM N A LN M JL |

w8/l B i o [ LILITLI LI 1LrLr LTI Ll

u3/1 (18 i 9 h state | s2

usSl 5 L:trl 8 it state | acn

ue6 @ 1 Lo A I O T T T Y e O Y T O P

w66 2 ; S e W T B T e M e M e Y P

w3 6 o o [ LIJLM M TN T LILILTl |

b3 by o VX O Y O T s T T e T e T

u3/l 28 o 0 h stats | 82

a3/l .. 3 9 Ehange U3(8088) and test again. NEXT
m83/1 b o 0 h state = |_aen
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u83/1 i 9 keturn to select RUNCPU and test again. NEXT
110 |oput® b 0 XAO-XH can caﬁgé smmf;}%t"%‘aﬁgi %xﬁbixa‘/:
ul0 {1, 19 ctrl 8 1 stae J;.«:nbrcl
ul0 | iput i 9 [A0-A7 can change state from 1-0; 0-1 . LO__a?
ui6/l Loput 0 0 KAS-XAT; can change stats ﬁo;;ml xa8_xall
ni6/1 1,19 el 8 10 <=gnd<=023 vdc fgnd

ul6/1 | iput i 9 [A8-All can change state from 1-0; -1 . i LS_all
m16/2 |oput o 0 [XA12-XA1S5 can change state from 1-0; 0-1 . xal2_xal$s
nl16/2 [_iput i 9 |A12-AlS can change stats from 1-0; 0-1. al2_als
ull |oput b 0 [XA16_XA19 can change state from 1-0; 0-1 xal6_xal9
mil |l cirl 8 0 <=gnd <= 0.3 vdc jgnd

ull  |iput i 9 [A16-A19 can change stats from 1-0; 0-1. }alﬁ_al‘)
usS |_oput 0 0 |A0-A7 can change state from 1-0; 0-1. :EO_a’I

ws |1 ctrl 8 1 state }mnbrd

us 11 trl R = f R W ST 7 VAR o £ W] I ﬂ_th

5 |_iput i 9 JADO-AD7 can change stats from 1-0; 0-1. ; :ladO_ad7
slot A {30-24 1 9 JA0-A7 can change stats from 1-0; 0-1. }ao_a7

u6 _oput o 0 ]A8-A1ll can change state from 1-0; 0-1. 1IpaB_all

e i1 fotrl 8 1 stato llacmtmi

n6  |iput i 9 |AA8-AAIl can change stats from 1-0; 0-1. _aall
lot A 23-20 | 9 |A8-All can change state from 1-0; 0-1. las_au
u7/1 | _oput o 0 JA12-Al5 can change state form 1-0; 0-1. al2_als
w771 |1 etrl 8 1 stam fenbrd
w7 11 bm | 8 LT TL_ LT (1 ML

m7/t  |_ipot 1 9 AAIZ-AAlS can change stats from 1-0; G-1 EtalZ_aalS
slot A 119-16 1 9 JA12-Al5 can change stats form 1-0; 0-1. }alZ_alS
u7/2 [ oput o 0 1A16-A19 can change state form 1-0; 0-1. lLﬂ.é_al9
u7/2  |_iput- L.'./ 9 JAA16-AA19 can change stats from 1-0; 0-1 ;:aalﬁ_aal‘?
slot A J15-12 i 9 JA16-A19 can change state form 1-0; 0-1. %316_319
a3/l 169 o 0 JADO-AD7 can change stats from 1-0: 0-1. L.dO_ad?
u3/1 i 9 khange U3(8088) and test again. NEXT
32 B-S b 0 |AA8-AA1l can change state from 1-0; 0-1 Ba8_aall
372 i 9 khange U3(8088) and test again. NEXT
m33 R4, 0 0 JAAI12-AAI1S can change stats from 1-0; 0-1 kal2_aals
m3/3 1 9 khange U3(8088) and test again. NEXT
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r113/4 B8-35 0 |AA16-AA19 can change state from 1-0; 0-1 1t;aal6_az!.19
n3/4 9 [phange U3(8088) and test again. :tNEXT
slot B 8 o TN 1 1 Mk

wsn s 0 Iy By I It b

ug2 IS 9 Ehange U8(8288) and test again. NEXT
ug3n2 2 0 1 state enbrd
u8372 |.. 9  feturn to select RUNCPU and test again. NEXT
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NODE| PIN |FUNC|G T_DIAGM SIGNAME
w3 jo-16 i 9 Inot stable AND u3.26 = LI LI LTI WL L {ad7-ado
u3 T .| 9 [select ADDBUS? knownledge file. NEXT
w2 |_oput |o 0 [not stable AND u3.26 = LJ LI LT LU LU {ad7-ado
w2 |1 et (8 LJLTLTL N 1 1M M T T ay,
w2 |_ipm i 9 not siable AND u3.26 = LI LILTUMLIUT LML (a7-d0
ug |4 o o LJLIL L Jt Il 1L T ey

_ uS ' 18 ctrl 8 h state 52
w8 |3 e f8 LI LI LI LML LI LT L
w8 |19 o f | 8| ARG Ne RV ¥ NZ JLUTEELNN ML N | o0
u3/l |28 o 0 h stats 82
w3/l {27 o 6 |3 { R A Y/ [ARAMRSD WEL BEECICEY 3o W LY o
a3/l |26 o o LA™ fledshaeizamret « 14 LA K M1 <o
u3zl i 9 ireturn to select ADDRBUS1 knowledge file NEXT
ul3 1 ctrl 8 —_anmm _xmemr
ul3  |_iput i 9 |not stable AND 13.26 = _UUUULFLJ"—LF'M d7-do
slots  |A2-A9 |i 9 jnot stable AND 0326 = LI LML U LLALTU L a7-do
ul4 |_oput |o 0 inot stable AND u3.26 = —'U_LI_LH_FLFU_LFLI'U"LH_ d7-d0
uld |1 et (8| UL WU UL (e17.80140
a4 iput i 9 Inot sable AND u3.26 = LI LT LML LML UL (xd7-xdo
u3s |_daa o 0 |not stable AND u3.26 = L LT LI LML (xa7-xdo
u3s |20 e |8 WU WM UL | xmeme
u3s |22 e 8]  UUULIL WU | ee7
u3s 10-3 i 9 IXA3-XA7 can change state from 1-0; 0-1. xa0-xa7
u3s |25 i ¢ L xa8
u3s |24 i o|— 1 L xa9
u35 (12321 i 9 |XA11-XAIl0 can change state from 1-0; 0-1 xal0-xall
a3s |2 i 9 1 state xal2
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u23 7 0 0 | ) _es?

Wi e Jem |8 UUUUTILT UUMITILMULUUL | mems
u23 |5 ctrl 8 1 state u12.8u23.5u24.5
u23 6 ctrl 8 13.0 <= vce <= 5.5 vdc o vee

u23 3,2,1 i 9 h state xal3-xals
ulé ~oput o 0 h state xal3-xal5s
ulé i 9 {retumn to select ADDRBUS1 knowledge file NEXT

ul7 8 o of WUUULUL UL [wi7.8u14.
ul? |9 i 9 1 state ul7.9ul7.6
ul7 |10 i 9 — LA MU U UL fromaddrsel
ul?7 |4 i 9 l xa8

w7 s i 9|t 1 xa9

us1 IS el |8 L xa8

usS1 |4 TSR - p— 7 _ xa9

uxx o 0 {retumn to select ADDRBUSI knowledge file xa8

uxx o 0 {return to select ADDRBUS1 knowledge file xa2

ul7f2 16 o 0 1 stats ul7.9u17.6
ul7/2 13 i 9 1 state _xior
2472 |8 o O |—I LA LA IUIUL (romaddrsel
u24f2 |5 i 9 1 state ul2.8u23.5u24.5
u24/2 |6 i 9 mmwmm'—‘_ _xmemr
ul22 |4 o 0 1 state ul2.8u23.5u24.5
ul2/2 |10 i 9 h state xal8
ul2/2 |13 i 9 h state xal7
ul272 12 i o h state xal6
ul2/2 9 1 9 . h state xal9

alla (12 o LO r h state xal9

uila i 9 lreturn to select ADDRBUSI knowledge file NEXT
ulld {14 o o] h state xal8

ulldb i 9 return to select ADDRBUS1 knowledge file NEXT

ul Ic‘ 16 o 0 h state xal7

ullc i 9 {remirn to select ADDRBUSI knowledgs fiie NEXT
ulld (18 0 0 h state xalé

ulld i 9 return to select ADDRBUS). knowledge file NEXT
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Y & RN LIRS

us2 |11 el (8| UUUUULU UUUUUUULULLL | xmem

w6 |1 i of  UULUUULU UULWUUL LU |_xmemr

w67 |3 i ol UL UUUUULUUUWULL |_smemr ‘

u22/1 117 o s} W _Xmemsr

u22/1 {19 cirl |80 <= gnd <= 0.3 vdc gnd |
Sz 3 i elT UL UL | mene |

w2 7 lo jol WU UL | mems

us/?2 1 9 |change u8(8238) and test again. NEXT |

u3é 1 1 o h stats _xior

ud4 13 i 9 h stats _xior

w48 |3 i 9 h state _xior

u37 5 i 9 h state _xior

u22f2 116 i 9 h stats _xior ,

u2272 |4 i ) h state _lor j

u8f3 |13 o 0 h stat _ior |

ud/3 i 9 ichange u8(8288) and test again. NEXT

i
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NODE| PIN |FUNC| G T_DIAGM SIGNAME
g3 3 0 L L L_r;aen

us3 P o 0 [1 1 [ Liaenbrd

us3 b i 9 M M i FL__ug2.5u83.4
g2 s o o Il Ml I I_u82.5u83.4
us2 6 o 0 L L L L™ us2.6u82.4
us2 |1 ctrl 5 M I k il [1_hrqdma
ug2. H o 8 L Lf LI LI us2.6u82.4
w36 10 o 0 I I I [l_hrqdma

36 13 trl 5 h state reset

36 |12 errl s U UH UL i i e

n36 6 ctrl 8 U By rdytodma
u36 |1l etrl 8 LI L LML dmacs

36 1 ctrl 8 h state L xior

36 2 ktrl ) [ 9] U | xiow

W36 B - IR I e O e T 0 T 6 e
36 4 errl 8 U U ) _xmemw
w36 7 i 9 M M [ holda

n36 119 1 9 h state drq0

ul 10 o 0 h state resst

ul i 9 lreturn to select RUNCPU knoeladge file. INEXT

hi8 6 o o UM en

b1s L. 1 9 keturn to selectRUNCPU knowledge file. NEXT

hs2 s b 0 Il N I holda

us2 2 ] e 1 L [ 183.15u82.2
ug3 |15 o o 1 I I 183.15u82.2
83 |13 i 9 7L I I'l u67.6u83.13
u67 6 o 0 1 I Il u67.6u83.13
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e 5k o [T LY il L Blu66.6u67.5
u6s 6 o 0 L1 i U 166.6u67.5
u6s |1 i 9 h stae | lock
ue6 @ i 9 WI_so
n66 2 i o (I LT uuruyuit g
us 19 i 9 g_l_merLﬂﬂnm_so
@ B i o L L JUUU U uUuUL .
w3 26 o o LWL Ui L o
w3 7 o o LTy Uy L L g
w3 29 o 0 h state T Llock
uog |11 o 0 L U rdytodma
u98 |13 i & h state m65.8us8.13
o8 |12 i 9 U U 183.11u98.12
u6s 5 o 0 h state drq0
nés 1 etrl 5 h state _dackObrd
u6s il 6 B.0<=VCC <=55 VDC vee
n6s B crrl 8 L ] | outl
u6s 2 i 9 B.0 <= vec <= 5.5 vde tree
n36 RS ) 4] h stare \_dackObrd
36 1 8 khange U36(8237) and test again. NEXT
ud0 113 o 0 [ 4) L L outl
4o p1 trl g Wy Uhae2ld | deos
L149 11 L:t:rl 8 B.0 <= vec <= 5.5 vde Ve
ud49 -4 L:trl 8 B.O <= vee <= 5.5 vde vee
ud9 16 L:trl 8 1 state timzgatespk
149 19 B{AO can change state from 0-1; 1-0. ixall
n4o L.ZO i 8 BCAI can change state from 0-1; 1-0. xal

49 [ 8-1 1 § [XDO0-XD7 can change state 0-1; 1-0. xd0-xd7
nd9 P i o LM MU nIuULrinIu i bkoie

© |56 b s U U U T U U L L U L bsor
149 i g Ui i i o2
w27 10 b o UL U U UL U U L ko2
w27 11 o o (U U U Ui AU i ez 1w27.12
w27 |t il 5 h state resetdrv
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b7 jb b | 8 [UUEMLATI PSR i27.11027.12
w27 bk ¢ LM MMM U LU U e
ul 2 o o U L i o L e
ul 1 S femm to seloct RUNCPU knowledge file. NEXT
ns1 15 o 0 | U U U u u__dmacs
usl |13 o /8 I R | | tfees
usl. 6 ketrl 8 L L L] an
usi @ otrl 8 [XA9 can change state from 0-1; 1-0 rcad
sl ctrl 8 [XA8 can change state from 0-1; 1-0 xa8
sl 1,2,3 1 9 IXAS-XA7 can change state form 0-1; 1-0. ka5-xa7
u48 R ctrl 8 u u | xiow
ugd |1 1 19 L LI | xiow
g4 B kotrl 8 L \NU |_xiow
37 B6 lotel 8 u L | xmemw
wso  H,10  ku 8 N4 U L xiow
nS0 1 btrl 8‘ || L |_xmemw
w96 b otrl 8 LS U {_Xmemw
n67 1 k 9 h state | dackObrd
hss B i ) h state | _dackObrd
hoo B i >3 h state |_dackObrd
mll 15 i 9 h state |_dackObrd )
..... b 0. kheck this signal again. a0
..... i 9 return to select ADDRBUS1 knowledge file NEXT
..... Q 0 kheck this signal again. xal
..... i 9 kot to select ADDRBUS! knowledge file NEXT
..... o 0 Lhock this signal again. xa8
..... 4 9 return to select ADDRBUS! knowledge file NEXT

0 0 gheck this signal again, xad
..... i § freturn to select ADDRBUS! knowizdge file NEXT
..... o 0 kheck this signal again. xa5-xa7
..... 1 8 Ireturn to select ADDRBUS1 knowledge file NEXT
..... o U gheck these signals again. xd0-xd7
..... i 9 |oturn to select READBIOS knowledge file NEXT
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NODE|, PIN |FUNC| G T_DIAGM SIGNAME
ADDR |. i 9 |A0-A7 check all of them. xa0_xa7
ADDR |. i 9 1A8-All check all of them. xa8_xall
ADDR |. 1 9 |A12-AlS check all of thom. xal2_xal5
ADDR |. i 9 1A16-A19 check all of them. xal6_xal9
ADDR |... i 9 |select next knownledge file. NEXT

ul0 .oput |o 0 |XAO0-XA7 can change state from 1-0; 0-1. xa0_xa7
ul0 {1,109 ol 8 [ M I acnbrd
uli0 ~iput  ji 9 |JAO-A7 can change stats from 1-0; 0-1 . a0_a7
ulé/l |[_oput lo 0 |XA8-XAll can change state from 1-0; 0-1. xaB_xall
ul6/l |1, 19 ctrl 8 |0 <=gnd <= 0.3 vde gnd

ul?/l _iput i 9 |AS-All can change state from 1-0; 0-1 . a8_zall
ul6/2 {_oput o 0 {XA12-XAIS can change stats from 1-0; 0-1 xal2_xal5
ul6/2 |_iput {i 9 |Al2-A1S can change stam from 1-0; 0-1. al2_als
ull _oput (o 0 [XAl6_XAI9 can change state from 1-0; 0-1 xal6_xal9
ull 1 ctrl 8 10 <=gnd <= 0.3 vde ‘gnd

all _iput i 9 |Al16-Al9 can change stats from 1-0; 0-1. al6_al9
us ~oput |o 0 |AO-A7 can change stats from [-0; 0-1. a0_a7

us 1 ctrl 8 i1 1 1 aenbrd

o 1 ctrl 8 . r.ri_ fi ale

us —iput i 9 |ADO-AD7 can change state from 1-0; 0-1. ad0_ad7
slot A {30-24 i 9 {A0-A7 can change state from 1-0; O-1. a0_a7

ud —oput o 0 {A8-All can change state from 1-0; 0-1. a8 _all
w11 ctrl 8 M [ I aenbrd

ub ~iput  ji 9 1AAB-AAIlI1 can change stats from 1-0; 0-1. aa8_aall
slot A {2320 i 9 1A8-All can change state from 1-0; 0-1. a8_all
a7/l j_oput |Jo 0 |A12-A1lS can change staw form 1-0; 0-1. al2_al5s
w1 ctrl 8 i i I acnbrd
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w7/l 1 et 3 ﬂ T N ;FL M M lae

u7/1 Jiput i S |AAI2-AAILS can change state from 1-0; 0-1 aal2_aal$
slot A {19-16 i 9 |A12-AlS can change stats form 1-0; 0-1. al2_al$
u7/2  |_oput |Jo 0 |A16-A19 can change staze form 1-0; 0-1. al6_al9
w72 |_iput i 9 |AAI16-AA19 can change state from 1-0; 0-1 aal6_aal9
slot A {15-12 }i 9 |A16-Al9 can change state form 1-0; 0-1. al6_al9
u3/1 16-9 o 0 |ADO-AD7 can change stats from 1-0; 0-1. ad0_ad7
u3/1 i 9 |change U3(8083) and test again. NEXT
u3/2 8-5 ) 0 |AAS8-AALll can change state from 1-0; 0-1 aaB_aall
u3f2 1 9 Ichange U3(8088) and test again. NEXT
u3d/3 124, o 0 {AAI12-AAIS can change state from 1-0; 0-1 aal2_aalS
u3/3 i change U3(8088) and test again. NEXT
u3/4 (3835 |o 0 |AA16-AA19 can chaage state from 1-0; 0-1 aal6_aal9
u3/4 i 9 |change U3(8088) and test again. NEXT
slot B (28 i 9 A&~ T \ [ 2RI |

ud2 s o 0 Il n [ 1 [ L jae

8z |5 ! change U8(8288) and test again. |INEXT
w832 |2 ° 0 M [ I aenbrd
u83/2 i 9 {return to select RUNCPU and test again. NEXT
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i o - wﬂwuq A0k T, P -
Yusun3 COMPO.PRG

clear
set talk off
store 'y' to walk
pingroup = 9
DO WHILE walk <> 'n’'
store space(6) to component
store space(S) o pinnumber
store space(4) to function
store space(40) to timingdi
store space(16) to signalname
@ 2.4 say 'Component : ' get component
@ 3,4 say 'Pin number : ' get pinnumber
@ 4,4 say 'Pin function : ' get function
@ 5,4 say 'Timing diagram : ' get timingdi
@ 6,4 say 'Signal name : ' get signalname
read
DO groupnum with function
locate for node = component
IF found()
DO groupsearch with pingroup
ENDIF
insert blank before
replace node with component
replace pin with pinnumber
replace func with function
replace group with pingroup
replace t_diagm with timingdi

replace signame with signalname



wait 'Press any key to go on. OR press n to exit ..’ to walk

ENDDO

PROCEDURE groupnum
PARAMETER group_str
DO CASE

CASE group_str = '0'
pingroup = 0

CASE group_str = 'vee'
pingroup = 2

CASE group_sir = 'gnd’

: pix':groub =2

CASE group_str = '¢’
pingroup = 5
store 'ctrl’ to group_str

CASE group_str =''s’
pingroup = 6
store ‘ctrl’ to group_str

CASE group_str = '{
pingroup = 9

OTHERWISE
pingroup = 8
store ‘ctrl’ to group_str

ENDCASE
RETURN

PROCEDURE groupsearch
PARAMETER itsnum

DO WHILE group <= itsnum AND. node = component

skip
ENDDO
RETURN
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PROCEDURE after
PARAMETER pinfunct
DO WHILE func = pinfunct AND. node = component
skip
ENDDO
RETURN
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Tsun3u STATEXT.C

/*

Program to load logic state font from STATE.FON to create timing diagram

By : LT. Sixrote # 34128031
date : January 1, 1994
*/

#inclnde <stdio.h>
#include <dos.h>

#include "state.fon”

void write_char_gen( int ch, int n, char far *map );

/*— ——— ——. —m o e am s

main()

. S -*/
void main()
{ mtc;

mt tdiagm(] = {241,243,249,241,243,245}; /* display timing on CRT */

/* loads state character generator 1 - 9 graphic characters */

write_char_gen( 241, 9, (char far *)font );

for(c=0;c<6;c++) putchar(tdiagm{c]);
printf{ "\nReady\n" );

printf{ "Test by hold Alt and enter any numerical ksypad from 241 - 24%\n" );

—r
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write_char_gen()

changes character generator for ‘n’ characters starting

from the character 'ch’ to 'map’

void write_char_gen( int ch, int n, char far *map )

{

}

CX =n;
DX = (unsigned char)ch;
_BX = 0x1000;

-ES = FP_SEG{ map );
_BP = FP_OFF( map );

_AX = 0x1100;

geninterrupt( 0x10 );

/* 'n’ characters */

[* start with character 'ch’ */
{* 16 bytes per character */

* using map number Q */

/* segment of new char gen */
/* offset of new char gen */

[* func. 11h - load char gen */
/* sub fune. O - user defined */

/* BIOS call (int. 10h) */

164



165

MANKINA 10 (6i8)

utlsl STATEFON

/*
Include-font-file using fonts from NORMAL.FON of CU Writer
by :LT.JSirirote  # 34128031
date : January 1, 1994

*/

typedef unsigned char font_t[16];
const font_t font[10] /* 241..249 */
={

{ 0x00, 0x00, 0x00, Oxff, 0x00, 0x00, 0x00, 0x00, [* 241 */
0x00, 0x00, 0x00, 0x00, 0x00, 0x00. 0x00, 0x00 },

{ 0x00, 0x00, 0x00, 0x00, 0x80, 0x94, OxAA, 0xAA, /* 242 %/
0xAZ2, 0xB2, 0x82, 0xFC, 0x00, 0x00, 0x00, 0x00 },

{ 0x00, 0x00, 0x00, 0x80, 0x80, 0x80, 0x80, Ox8O,  /* 243 */
0x80, 0x80, 0x80, 0x80, 0x80, 0x80, Oxff, 0x00 },

{ 0x00, 0x00, 0x00, 0x00, 0x02, 0x3C, 0x40, 0x80, /* 244 */
0x98, 0x90, 0x88, 0x7C, 0x00, 0x00, 0x00, 0x00 },

{ 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,  /* 245 */
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Oxff, 0x00 },

{ 0x00, 0x00, 0x00, 0x80, 0x40, 0x3C, 0x02, 0x01, /* 246 ¥/
0x21, 0x51, 0x62, 0x3C, 0x00, 0x00, 0x00, 0x00 },

{ 0x00, 0x00, 0x00, 0x00, 0x02, 0x52, OxAA, 0xAA, /* 247 %/
0x8A, 0xCA, 0xAC, 0x48, 0x00, 0x00, 0x00, 0x00 },

{ 0x00. 0x00, 0x00, 0x00, 0x02, 0x04, 0x78, 0x80,  /* 248 */
0x86, 0x96, 0x92, 0x6C, 0x00, 0x00, 0x00, 0x00 },

{ 0x00, 0x00, 0x00, Oxff, 0x80, O;c80, 0x80, 0x80, 1* 249 */
0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x00 },

b
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MARUINT 11

Tisunsu TRANSF.C

Program to read VPX parameter file, search for the same file name(.dbf)

and then rename it to $$$3$.dbf

By :LT. Sirirote # 34128031

date : June 1, 1994
*/

#include <stdio h>

char vpx_send{16];
char vpx_recieve[] = "$$$$3$.dbf";

int main(void)
{ FILE *fp;
int ch;

nt 1;

i=0
fp = fopen'@@@@@","1t");
while((ch = fgetc(fp)) I= EOF)

{ vpx_send[i] = ch;

1++;

}
fclose(fp);
vpx_send[i-1] ="/}
vpx_sendli] = 'd;

vpx_send[i+1] = 'b";

/* read VPX parameter */

/* concate to be .dbf file name */
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vpx_send[i+2] = 'f;

vpx_send[i+3] = \0";

fp = fopen(vpx_send,"r"); /* check if exist .dbf file */
if(fp == NULL)

{ printf{ "Cannot open %s\n",vpx_send);

exit(1);
}
fclose(fp);
asm /* rename current .dbf file to $83$3.dbf */
{ mov dx, OFFSET vpx_send /* current file */
mov di, OFFSET vpx_recieve * /* new file */
mov ah, 0x56
int 0x21
}

return (0);
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MANUINT 12

TUsunsu SINK.C

/*
Frogram to rename $$$$$.dbf to its old name
By : LT. Sirirote # 34128031
date ; June 1, 1994

*/

#include <stdio.h>

char vpx_send[16];
char vpx_recieve(] = "$$3$$.dbf";
char vpx_param(] = "@@@@@";

int main{void)
{ FILE *fp;
int ch;

int 1;

1=0;

fp = fopen(vpx_param,”rt"); /* read VPX parameter */

while((ch = fgete(fp)) I= EOF)
{ vpx_send{i] = ch;
i+
}
fclose(fp);

vpx_send[i-1] =".; /* concate to be .dbf file name */

vpx_send(i] = 'd’;
vpx_sendfi+1] = 'b’;
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vpx_send[i+2] = 'f;
vpx_send{i+3] = \0";
asm
{ mov dx, OFFSET vpx_recieve
mov di, OFFSET vpx_send
mov ah, 0x56

int 0x21
mov ah, 0x41
mov dx, OFFSET vpx_param

int 0x21

return (0);

{* rename $$$33%.dbf file to its old dbf file */
/* current file */

/* new file */

/* delete @@@@@ file */
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AMANUINA 18

Tdsunsu TSRKBD.DOC

Program to load logic state font from STATE.FON to create timing diagram

By :LT. Sirirote # 34128031

date : June 1, 1994
*/
#include <conio.h>

#include <dosh>

extern unsigned _heaplen = 512;
extern unsigned _stklen = 512;
static void interrupt (*old_keyX);
static void interrupt tsr_key(void);
static void interrupt (*old_int64)();
static void interrupt new_int64();

static void active_tsr();

static unsigned myss;
static unsigned stack;

static char key;

main()
{ struct SREGS s;

unsigned sizeprogram;

key = 0;
segread(&s);

nyss = s.ss;

/* int OSH interrupt pointer */
/* Function for new int GOH */
/* int 64H interrupt pointer */
/* Function for new int 64H */

/* Function active TSR */

/* old stack segment keeper */
/* old stack pointer keeper */

/* activity choice */



stack = _SP;

I Look. It's been loaded. Hasn it ? .............. */
old_int64 = getvect(0x64); {* empty interrupt */
if(! old_int64) /* use for store signature */

setvect(0x64, new_int64);
else

{ cprintf("TSR already loaded\n\r");

exit(0);
}
old_key = getvect(9); /* get old ISR address */
setvect(9,tsr_key); /* Set interrupt vecters to new handle */

sizeprogram = myss+((stack+50)/16)-_psp;

keep(0, sizeprogramy;

void interrupt new_int64()

{

return;

void interrupt tsr_key(void)

{ union REGS r;
char far *t = (char far*) 1050:/* head pointer 0000:041A */
char far *ta = (char far*) 1050;/* head pointer 0000:041A */

(*old_key)(); /* Call old int G9H */

if(*t 1= *¥(1+2)) /* if not empty */

{ t += *1-30+5; /* point-to the scan code position */
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ta += *ta-30+4;
switch(*t)

{

case 0x09:
if( key )
*ta = 245;
break;
case 0x03:
if( key )
*ta = 241,
break;
case 0x05:
if( key )
*ta = 243;
break;
case Ox0d:
i key )
*ta = 249;
break;
case 0x29:

key = lkey;

rh.ah = 0x10;
int86(0x16, &r, &r);

break;

case 0x37:

if( *ta = 0x2a)

{ disable();

_SP = stack;

_SS = myss;

enable();

setvect(9, old_key);

/* poimt to the ascii code position */
p P

/* number § thai keybord scan code */

/* change to state ascii code */

/* number 1 thai keybord scan code */

/* change to state ascii ccde */

/* number 3 that keybord scan code */

/* change to state ascii code */

/* number 9 thai keybord scan code */

/* change to state ascii code */

/* toggle normal - state key */

/* Remove STR stat font program */
[* by '* key */

setvect(Ox64, old_int64);
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freemem(_psp};
cprintf("TSR already remove\a\");
exit(0):
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MANUINT 14

{isunTsueios ROMTEXT.ASM

/%
Program to reload font from ROM character generator
By : LT. Sirirote # 34128031
date : ..., ..., 1994

*f

MODEL  small

.CODE
PUBLIC _LoadRomFon

_LoadRomFon PROC
mov bL,0
mov ax,0002h
int 10h
EXIT
_LoadRomFon ENDP

END
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MARUINA 15

T1eazides 3199I1an PC/XT

s1ea198a 1995%an PC/XT
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