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Data Acquisition System for Basic Agricultural Machinery

Panumas Thongtanunam

Pathama Temvuthiroj

Advisor

Assist. Prof. Panmanas Sirisomboon

Portable measured data presentation and recording system is de\(elopped for
basic agricultural machine testing. The system is 'composed of computer’s data.‘l‘ogging unit,
driving software ,and notebook computer. The computer's data loging unit has IC ADC 0809 to
convert analog signal to digital signal, which enable it to recieve 8 input signal and also to
send out 8 bit output data. It's reference voltage is 0 to 5 volt. The sampling and sending data
to computer are performed through printer port which the sampling rate of 500 data record per
second by the C language program developped. The user interface is menu drive. The user can
select a datum record per minute to 500 data records per second of recording rate. The
program has utility "of averaging while recording. The data are continuously recorded and
presented in both line graph and digits. The data are tempolary saved in memory during
recording, till the required record’s are approched. They will be saved on a diskette with
Comma Spread Sheet Value format which can be imported into spread sheet software to

analyze.
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anzmaiildun  mnseesesdygunld  Amnadoyaveudazyes  dasuialunis
o a $ A k-3 {
tuiin dwaudeyaiildlumsimde uazduugadoyaiideants (Required Records)
o o = & ' =
2. Tugasu Run Module) {ulugaiiduiumunudeya Feznandalnseadnin
dfyues lugatilumonds
3.Tugaw (Save Module) siniriuiindeyaauudrideyagndafiuluguuy
' a 3 . &
ypanoula)sadNNg (Comma Spread Sheet Value Format) #<se1¥duveioded

(extension) iU .SV Arvtauaasliluzlii 33
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3 Comment:, Demonstration of configuration,
Total Record:,300,
i Recording Rate:, 10 rec/sec,
Average.,10, time
Resoluti(;nt, 1/258, of Span
Used channels.,3,
1,3,8,
Drawbar pull,Velocity, Torque,
500,680,10000,
.0,0,0,
kgF km/h,lb.in,
192,24,20,
198,24,21,
208,25,19,

2086,26,18,

209,27,20,

]
o v

;1% 3.3 dredn Inddeyai ldnanisvieuves Tsunsy

Taoii 11 ussiausnozdiudeyatiuaasdiuiaves Indfuaassniizlu
3 o 4. < { o @ @ 3
disinudeya ussiadenmiuiudeyanigniiuin ¥ ludnuussWasuavszniie o & 255

9 14 ]
woUszndaiiefidaiiy n1suinies i 18 Taeldqns

SA1959 = A x ( maximum - minimum ) / 256 + minimum
TAefunFY ( maximum ) HOEAEIN ( minimem ) uaasldluussvad o uas
10 awady  asudasmsdedumesSsdsnanamisanseyildlasdw  Taelusunsy

duSstlsunnalsadm

4. Tugalowayad (OS shell) Wil¥AarefuszUUU{ANS (Operating System)
5. Tugast v (Abour) uaaedeanunuives lusunsu

6. Tuganin (Quit) aunismauvesTusunsy
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3 ] o g0 o o g & °
dmivlassadnidiiyueTugaiu uaadlflugldi 34 Fedumsdmua
¥y t 4
wimualugausulde (Sampling) MgniSenldmn 9 2 Jadfunil Taomisdadymu
] v
InmeisumesSwililinawd 500 Bz udatmua Inganaddaldidin Inwe fSume 3wy
3 a 4 s [ ] o o 2 Y s o g
v TugausnldulegaiSonsziinisdu mby uastufindeya Tugasussideyasn
' ) a ° s/ EY < a
msguues lugausnfauaamasunsuiaugadoyaiideants  Aezenidnnslfluga

usndds Taseadveslugausunlds uaaeflugi 3.5

[Rccord*No. = 0]

| Sct clock to 500 Haz)
>
|Savc old timer interrupt routine |
*

lSct Sampling module to be timer interrupt routincl

3

| Display Data of Record No. B

Record Ne.
Less than requiring Records?

Yes

} No
{ Restore old tmmer mierrupt routine |

L Reset clock to normal frequency ]

d =1 o @
U7 3.4 ydenlaszunsunisieuveslugasy




Y

 Saripling data 1 record]

{ Increase record n0. |
o

U 3.5 vdenTlaezunsumsviauves Tugausande

14
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snaaed

1M1INAABY  MIRUDBTHNIINBUNNUVUEN (Randomize Input Signal) YOIRIAIADN
o
nos
SagUszaed Homiaundsuazaudosunyiasgiv veemanuianainsznin
BuwniumeMYN YoImAIanmnes
A =.1’ gaa @ aa ' 4 y ' o . .
Peuly mMneaesiildfinoatadilineTuoandn su 87 (FLUKE Digital Multimiter)
1 L4 ]
du gunseidreds Tasldidudmfadyaiusunm Seezdensiau]ud pov e 0.000

Y] ) I'd
fiv 4.000 Than

el

35913N9aNy
' o d'd ? N = > ° o
L. qUAAAYNUAITSHUIN 0 B3 4000 31UIU S0 A

]
ar =t

¥
2. v zmsinuves Isunsuasuguidiimstufindyanuiie 1 ingege

oo

Y 1

(Maximum) 118U 5000 UagA1AIgA(Minimum) 11AU 0 Twmiuiiiu Jadlian
(Millivolt,mv) taz148as1n151uiin 10 gadoyareIuil (10 recsec) S1uURALTOYAAD
L4 1
asumiu 1 (limde)
3. ABuWNTN | vesmaenines touussduniiauiiuiiad ey midudiaudy 1
# TaoldAsnoatodiitnefveadaiausedunilon
L Y .Y o a s 9/ =% o =R
4. savufinaavieiynineu lanneeuaawa aliodsinlusunsuaziiuinld
(] 4 ' 1 4
mwznuvasiisuiniu daumsnaaolideulSuusdusunnuaazade mldnstuinla
y A
ABINBY)
5. MIANUUANAN (E) Y83Bunm (1) fueminm (0) udazddlaoldgas
E. = O - 1. ;i=123,.n, n=50
v 1 1 1
6. M998 34 1Az 5 JUATUNUBVTUTIUIU 50 - A7
n

1 1 — 1
7. MMmag N E = — 2 E,
n

=1

o 1 -
wazAudsuuMINAS§IU 9N O = |— Z . -E)>
E n i
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. JIRTIEYiNan1Inanns
E =-4.16
; G, =717317

wlesiaudifiouauilu ( Span = Maximum - Minimum )

—

%E 100 = —316 100 =-0.0832 %

= X =
span (5000 - O) -
o pee s mmremme e s o T
%0p = —E 00 = 217317 100 = 0.1435 %.
span (50007~ 0) B
a d
2] i H

.fhutf}ﬂqmuumsgw‘uaa ADC 0809 n1141agRa 1519 1nA I INASIDYA
(Resolution) YBIATADC é?wwm’faga ADC 0809 TumanuIn NUINISIARTWATUNIUAY
T i Wauduvesdyanayamna gouteemilu 256 dau vldianuazdea wdy
100256 % Faviumeu ladisupeisad (Quantization Error) SR +10042x256) % 9
MUIUAIUTT TUNITAITNHUILHNYe AN siTudInSusAuAanaIR (Error

Probability Density Function) 92iHusail fin

O & E<- 100
(2 2X256
100 ;
p® =y iy %y
2X256 2X256 2X256
0 Lﬁﬂ E> 109
\ 2X256

' E 4
FeazRouduns ' 18nedl

p(E): error prob. density
4

100
2x256

e mm e~

~— 2h—*

o k-
4
9]

100 100
256 256

d o
zlhl 4.1 mms:muunuémnun
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1 . H H & v
; pinnstuldhesiumsnssnouuudindsy (Rectangutar Distribution) ¥R uiio

t 2R ?
wHAsgIUYeInsasEeuuudl Weilniwnii 2h An b3

td v
: m3ITasHy AudeauunIAs§IuYeY ADC 0890 NAUINY

G =100 . 511276 %
ADC "~ 23 256xJ3

y ]
fudu andeuuunasgiusesadasnineinilaninnisnaass sxiifuinndim
: < 5 4 g w v
DouUUIATEINYE ADC 0809 @ntios Feaunasiniieannn insinudlstnioymios
Bu'l azgunsaldad Ae Wdna Atasadadlines nnuuiudr hifswe
[] 1 Py e; ot - J ni 9 9 ﬂ' 1 v at v
daumanuAanaiamis Imasay nneaud lasmdouds Jeyaniom ldssiien
vpondiA1e3e MY 0.0832% veosmiainlu
[ =1 J Yaa v an 4 9 1 ’Y m -
ag19l5Aa 1 n1snanesil lATreataatinosueandniu 87 lugunseideda dees
P- S o a ] St A - o : 1 - v o
fo 1 143un1sUSuifisunisingdnsaidSufeunuuniasgiu dAuluausdonazauioyy
P 1 o o Jo an @ aa o 4
wasg i 18 dusidumiuifuataeatadimeidinan
2 4 a A = o aa o an sa =t LIS e
Sndszmsntisfaiinannitavesrineavaninesnezenuardoadiuliad laan
yo’: o a Vel 14 dyd ] o a t o - 14 tef -
18t 91imegh 4 Taan msmaaesiiselilaminunnd 4 Taariauds 8 Taan uafiervesie

18791 Ausdauazaudsauuinassueesmdiasnineiinnuatiausaasas . auiu
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8.
9.

Excel,

|4

VA IUBUNNUYY Analog Voltage 11$3 0 89 5 Vol

. s msgudoya 500 yadoyade Iui

b3 v

P-] o o &R : 1 = =2 Y [ =
. ff'l!J'Iim’ﬁ?Jﬂﬂﬂﬂﬂ’ﬁUNYlﬂ.M,ﬂquﬁ 1 yAYDYAABUIN U 500 YRUDYAADIUM

)

] ¥
. usamdedoya 14D 250 nfe Aedeyaditudin 1 M
. eusoriuiinlAta 460,000 deya

. nassnannesnsuR e unsiduiasaay

o

uiindoyaillu Text File #iflgUiiuy Comma Spread Sheet Value ( W@ .CSV )

L 4 LY

FoyaiitudinTimunsoir lidszuanadrsseritnduielszinn Spread Sheet 13U

Lotus

10. ¥ uneuRIaes IBM M50 Compatible & CPU 1weF 386 Au'ly wasaunsoudana

ulnua EGA

11.

A 1 o Y
WouneAuABURIUABI NI LPT1 ( Prnter Port )

° 9 o o o o A o 4 a
uazerwiso I gfugunseifausagaain, A lunsedoun anuSudayy uaz
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ADC0808, ADC0809 8-Bit P Compatible-A/D Converters

- with 8-Channel Muitiplexer

General Description

The ADC0808, ADC0809 data acquisition component is a
monolithic CMOS davice with an 8-bit analog-to-digital con-
verter, 8-channel muitiolexer and microprocessor comoati-
ble controt logic. The 8-bit A/D conventer uses successive
approximation as the conversion technique. The cenvertar
features a high impegance chopper stabilized comparator. &
256R voltage divider with analog switch tree and a succas-
sive approximation register. The 8-channel muiliplexer can
directly access any of 8-single-ended analog signals.

The device eliminatas the need for extemal zero and full-
scale adjustments. Easy interfacing to microprocessors is
provided by the latched and decoded muitiplexer address
inouts and latched TTL TRI-STATE® outputs.

The design of the ADC0808, ADC0809 has been optimized
by incorporating the most desirable aspects of several A/O
conversion techmques. The ADC0808, ADC0809 offers high
speed. high accuracy, minimal temperature dependence,
excellent long-term accuracy and repeatability, and con-
sumes minimal power. These features make this device
ideally suted to applications from process and machine
control to consumer and automotive: applications. For 18-
channet muitiplexer with common output {sample/hold port)
see ADC0B816 data sheet. (See AN-247 for more informa-
tion.)

‘Features

w zasy interface to all microprocessors

u Operates ratiometrically or with 5 Voc or anaiog span.

" adjusted voltage reterance
No zero or full-scale acjust required
8-channel muitiplexer with address logic

Qutputs maet TTL voltage level specifications
Standard hermetic or molded_28-pin DIP package

[ ]
u
u 0V to 5V input range with singie 5V power supply
|
]
n

28-pin molded chip carrier package

Key Specifications

® Resoludon

Single Supply
Low Power
Conversion Time

Total Unadiusted Error

8 Bits
£V, LSB and £1 LS8
5 Vog-
15 mwW
100 us '

Block Diagram

STARY CLocK

Ro 18T A/D Iy 5972k v |
| i | .
£ND OF CONVERSION
o | contROLA TIMING T2 aaTERaurn
h ! !
I l ]
o— scrannELs : |
1 ANALOG INPUTS — “"gﬂ:tgzmc 1
Ot SWITCHES SAR |
o | .
: COMPARATOR : o
TR ]
L |
stare® Lo
o— I wour [ -rarouTeuTs
~ ) I LATCH
| i wrien O
- —0
g | 1=
SWITCH TREE {
1817 2008ESS {o—— ress L :
o—1  a00 —_— ..] ﬁ
LATEH
AQORESS o AND I l
LATCH ENABLE BECOOER 1
25 R AESISTOR LAGOER See Ordering .
I 1 | | Information
| I |

Vee  GND AEF(

REF{-} QUTPUT
ENABLE

TL/H/5872-1



Absolute Maximum Ratings (otes142)
it Military/Aerospace specified devices are required,
contact the Natlonal Semiconductor Sales Office/
pistributors tor availability and specifications.

Supply Voltage (Veg) (Nots 3) 6.5V

voltags at Any Pin —~0.3V to (Ve +0.3V)
£xcept Controt Inputs

. Yoltage at Controt Inputs —-0.3Vto + 15V

{START, O€, CLOCK, ALE, ADD A, ADD B, ADD C)
Storage Temperature Range -85'C o +150°C

package Lissipation at T4 = 25°C 875 mwW
Lead Temp. (Soldering, 10 seconds)
Dual-in-Line Package (piastic) 260°C
Dual-in-Line Package (ceramic) 300°C
Moided-Chip Carrier Package
Vapor Phase (60 seconds) 215°C
Infrared (15 seconds) 220°C
£50 Susceptibility (Note 11) 400V

Electrical Characteristics

Operating Conditions (Notes 122y *

Temperature Range (Note 1) TminSTAS Tmax
ADC0808CJ —55°C<TaS< +125°C
ADCO0808CCJ, ADCOB08CCN,

ADCO809CCN —40"C<TaS +85C

ADC0808CCV, ADC0809CCV
Range of Vg (Note 1)

—~40°C € T4 € +85°C
4.5Vpct06.0Vpe

Converter Specitications: Vcc=5 Vo= Vrer+. VREF(~)=GND, TpinSTa$Tmax and foix =640 kHz unless otherwise

28

stated.
Symbol Parameter Conditions Min Typ Max Units
ADC0808 J
Total Unadjusted Error 25°C +, LS8
(Note 5) Taatns 10 Tmax =Y. LS8
ADCO0809
Total Unadjusted Error o*Cto 70°C *1 Ls8
{Note 5) TMIN 10 TMmAx 21 LS8
Input Resistance From Ref(+) to Rei(~) 1.0 2.5 . kO
Analog Input Voltage Range | (Note 4) V(+)or V(—) GND~0.10 Vee+0.10 Voc
VRER(+) Voltage, Top of Ladder Measured at Rel{ +) Veo Veo+0.1 \'3
v +V a
—“E‘ﬂ?ﬁ(—l Voitage, Center of Ladder Veof2:0.4 | Veol2 | Vegr2+01 | v
VRer(-) Voltage, Bottom of Ladder Measured at Ref(—) =0.1 0 v
™ Comparator tnput Current fe =640 kHz, {Note 6) -2 +0.5 2 pA

Electrical Characteristics

Digital Levels and DC Specifications: ADC0808CJ 4.5V<Vco<5.5V, —55°C<Ta< +125°C unless otherwise noted
ADC0808CCY, ADCOB08CCN, ADC0808CCV, ADCOBO9CCN and ADCOBOICCY, 4.75 <V £5.25V, —~40°C<To< +85°C un-

less otherwise noted

Symbol ] Parameter Condltlons l Min Typ L Max l Units
ANALOG MULTIPLEXER’
lorr(+) OFF Channel Leakage Current Ve =5V, Vin=5V,
Ta=25'C 10 200 nA
Twmin 10 Tmax 1.0 A
loFF(—) OFF Channet Leakage Cumrent Yeo=5VY, Vin=0, N
TA=25C —200 -10 nA
TMIN to Tmax -1.0 A,




Electrical Characteristics (continueq)
Digital Levels and DC Specifications: ADCO0808CJ 4.5V<Vep<5.5V, ~3535°CSTA< +125°C unless otherwise noted. -

ADCO0808CCJ, ADC0808CCN, ADCO808CCV, ADCO803CCN and ADCO80SCCY, 4.75 SVee£5.25V, —40°CSTa< +85'Cun. ¢
less otherwise noted

Symbol ]

Rarameter [ Conditions Min Typ [ Max [ Units . '
CONTROL INPUTS
Vingn Logicat 1" Input Voltage | Vee~-1t.5 v '
Vingoy Logical “0" Input Voitage ' ’ 1.5
heny Logical "*1" input Current Vin=15V 1.0 BA
(The Controt Inputs)
hintoy Logical 0" tnput Current Vin=0 -1.0 uA
(The Control inputs)
ice Supply Current fork =840 kHz 0.3 3.0 mA
DATA QUTPUTS AND EOC (INTERRUPT)
VouT() Logical “1" Qutout Voltage lo= —~360 uA Vee=0.4 v
VouTo) Logical “0" Qutput Voltage lo=1.6 mA 0.45 v
Vouro) Logical “C” Qutput Voltage EOC lo=12mA 0.45 \
lout TRI-STATE Qutput Current Vo=5V 3 uA
Vg=0 -3 ’ pA
Electrical Characteristics p
Timing Specifications Vee = VRer(+)= 3V, Vagr(~)=CND. t,=1=20 ns and T4 = 25°C unless otherwise notad.
Symbol ) Parameter Conditions l Min Typ Max Units
ws Minimum Start Pulse Width (Figure 5) i 100 200 ns
WALE Minimum ALE Put;a Width (Figura 5) 100 200 ns
ts Minimum Address Set-Up Time (Figure 5) 25 50 ns
tH Minimum Address Hold Time (Figure 5) 25 50 ns
o Analog MUX Delay Time Rg =00 (Figure 5) 1 2.5 ) _/“;1.5
From ALE ‘
tH1. tHo OE Contral to Q Logic State Ci =50 pF, Ry = 10k (Figure 8) 125 250 ns
tH. ton OE Control to Hi-Z C =10 pF, R = 10k (Figure 8) 125 250 ns
te Conversion Time fe =640 kHz, (Figurs 5} (Note 7) 90 100 118 uS
fe Clock Frequency | 10 640 1280 kHz
teoc EOC Delay Time (Figure 3) i 0 8+2uS Clock
Periods
Cin Input Capacitance At Control Inputs 10 15 pF
Cout TRI-STATE Output At TRI-STATE Outputs, (Note 12) 10 15 pF
Capacitance

Note 1: Absohste Maxamum Ratings incicate lmits beyond which camage to the device

the davice beyond its speaified operating concitions.
Nots 2: All voitages are measured with respect 10 GND, uniess othewise spacilied.
Nots 3: A zener diode exsts, intemaily, from Vg to GNO and has a typcal breakdown voitage of 7 Voe.

4.800 Vpc over temperature variations,
Note 5: Tota) unadiusted efror inciudes offsel, full-scale, iineanty, and muttiplexer emrors. See

However, it an alt 2ero0 code is desired

ges can be adi to

be correct. To achiave an absotute OVpc to 5V
inittal tolerancs and loading.

i for an analog input cthar than 0.0V, o i a narow full-
. 3. See Figure 13,
Note &: Comparator nput current is 2 dias current into or out of the
litdo tomperature dependence (Figure 6). See paragrach 4.0,

Note 7: Thomnoutso!lntdaumgmarmupaatadonecm:yd-bela-m.ﬁangocgcof EQC.
Note 8: Human body model, 100 pF discharged hirough a 1.5 kN resistor,

may occur. OC and AC electricat specifications do not apply when operating

Figure 3, Nona of these A/Ds requires a zero o¢ full-scaie adjust
scale span 9xsts (for example: 0.5V 10 4.5V fuil-scale) the referance

o i .Thob;aswnnmvaﬂosdimcﬂymmdockrrsqmnwwms



ﬁunc;tional Description

yultiptexer. The device contains an 8-channel single-end-
od analog signal multiplexer. A particular input channel is
seiected by using the address decoder. Tabie | shows the
input states for the address lines to select any channel. The
adaress is latched into the decoder on the low-to-high tran-
stion of the addrass latch enable signal.

TABLE |

’ F SELECTED ADDRESS LINE
ANALOG CHANNEL c 8

INO
IN1
IN2
IN3
INd
INS
IN6
IN7

IXIIXTILrcrre
XTI rrrXTIXr
T r I X X |>»

CONVERTER CHARACTERISTICS

The Converter

The heart of this single chip data acguisition system is its 8-
bit analog-to-digital converter. The converter is designed

lo give fast. accurate, and repeatable conversions over a
wide range of temperatures. The convener is partitioned
into 3 major sections: the 256R laddar network, the succes-
sive approximation register, and tha comparator, The con-
verter's digital outputs are positive true.

The 256R ladder network approach (Figure 1) was chosen
over the conventional R/2R ladder because of its inherent
monotonicity, which guarantees no missing digital codes.
Monotonicity is particutarly important in closed loop feed-
back control systems. A non-monotonic relationship can
cause oscillations that will be catastrophic for the system.
Additionally, the 256R network does not cause load varia-
tioris on the refersnce voltage.

The bottom resistor and the top resistor of the ladder net-
work in Figure 1 are not the same value as the remainder of
the network. The ditference in these resistors causes the
output characteristic to be symmetrical with the zero and
full-scale points of the transfer curve. The first output tran-
sition occurs when the analog signal has reached + 4, LSB
and succeeding output transitions occur every 1 LSB later
up to full-scaia.

The successive apprcximation register (SAR) performs 8 it-
erations to approximate the input voitage. For any SAR type
converter, n-iterations are required for an n-bit convertsr.
Figure 2 shows a typrcal exampls of a 3-bit converter. In the

ADC0808, ADC0809, the approximation techniqus is ex-

tended to 8 bits using the 256R network.

CONTROLS FROM S.A.R.
A

AEF(+) H

b=
e

14R

258R

%R . N—.

10
. COMPARATOR
INPUT

REF(w) Ormrmed

TL/H/8872-2

FIGURE 1. Resistor Ladder and Switch Tree

!
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Functional Description (Contnuea)

The A/D converter's successive approximation register
(SAR) is reset on the positive edge of the start conversion
(SC) pulse. The conversion is begun on the falling edge of
the start conversion pulsa. A conversion in process will be
interrupted by recsipt of a new start conversion puise. Con-
tinous conversion may be accomplished by tying the end-
of-conversion (EQC) output to the SC input. if used in this
mode, an external start conversion puise should be applied
after power up. End-of-conversion will go low between 0
and 8 clock pulses after the nsing edge of start conversion,
The most imporiant section of the A/D converter is the
comparator. 1t is this section which is responsibie for the
uitimate accuracy of the entire converter. It is also the.

:
- FULLSCALE

e IDEAL CUAVE -+ ERROR=1/Z1LS8

—NONLINEARITY 172 LS8

A/0 OUTPUY CODE"

NONUINEARITY » -1/2 LS8
9t -

ZERQ ERRORA = ~1/4 LS8

500. Vin
[ T I 7 BT WY Y BT R |

VN AS FRACTION OF FULL-SCALE

FIGURE 2. 3-Bit A/D Transf.er Curve

ERAOR

INPUT OV
YOLTAGE

QUANTIZING {

FIGURE 4. Typical Error Curve

’ 1
comparator drift which has the greatest influence on the
repeatability of the device. A chopper-stabilized comparater
provides the most effective method of satistying alil the con:
verter requirements.

The chopper-stabilized comparator convents the -OC input -
signal into an AC signal. This signal is then fed throught g
high gain AC amplifier and has the DC levei restored. Thig
technique fimits the drift component of the amplifier since
the drft is a DC component which is not passed by the AC
ampiifier. This makes the entire A/D.converter extremety

29

insensitive to temperature, long term drift and input ‘offset - ' |

TOrS.

Figure 4 shows a typical error curve for the ADCO808 as
measured using the procedures outlined in AN-179.

INFINITE RESOLUTION

i H PERFECT CONVERTER i

1o +i721s8 10EAL 3-81T CONVERTER
w TOTAL M4 .
S 101 | UNADJUSTED ™ (-3l

ERR
= 0 ok ¢ T -
= ASSOLUTE :
3 m ACCURACY
g -t2uss )
; QUANTIZATION v
01+ ERADA
200 Vin

314 2 X% 43 SR R N
Vin AS FRACTION OF FULL-SCALE

FiGURE 3. 3-Bit A/D Absoiute Accuracy Curve

.

REFEAENCE LINE -

FULL
SCALE

TUH/5672-2
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connection Diagrams

.

Dual-In-Une Package

Moided Chlvp Carrier Package
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+ Typical Performance Characteristics
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‘Applications Information
OPERATION

1.0 RATIOMETRIC CONVERSION

The ADC0808, ADC0809 is designed as a complete Data
Acquisition System (DAS). for ratlometric conversion sys-
tams. In ratiometric systems, the physical variabie being
measured is expressed as a percentage of full-scale which
is not necessarily related to an absolute standard. The voit-
‘age input to the ADC0808 is expressed by the equation

in__ Dx

Vis=Vz  Omax—Dmin

Vin = Input voltage into the ADC0808
. Vig=Full-scaie voltage

Vz=Zero voltage

Dx = Data point being measured

Dmax = Maximum data limit

Dz = Minimum data limit

A good example of a ratiometric transducer is a potentiome-
ter usaed as a position sensor. The position of the wiper is
directly proportional to the output voltage which is a ratio of
e full-scale voltage-across it. Since the data is represent-
ed as a proportion of full-scale, refarence requirements are
greatly reduced, eliminating a large source of error and cost
for-many applications. A major advantage of the ADC0808,
ADCO809 is that the input voltage range is equal to the sup-
ply range so the transducers can be connected diractly
across the supply and their outputs connected directly into
the multiplexer inputs, (Figurs 9). e i

M

Ratiometric transducers such as potantiometars, strain
gauges, thermistor bridges, pressure transducers, stc., are
suitable for measuring proportional relationships; however,
many types of measurements mus: be referred to an abso-
lute standard such as voltage or current. This means a Sys-
tem reference must be used which relatas the full-scale
voltage 10 the standard voit For example, if
Vee=Vagr=5.12V, then the fuil-scale range is divided into

-256 standard steps. The smallest standard step is 1 LS8

which is then 20 mv.
2.0 RESISTOR LADDER LIMITATIONS

- The voltages from the resistor ladder are comparad to the

selacted into 8 times in a conversion. These voltages are
coupled to the comparator via an analog switch tree which
is referanced to the supply. The voltages at the top, center
and bottom of the ladder must be controtled to maintain
proper operation.

The top of the ladder, Ref(+), should not be more positive -

than the supply, and the bottom of the ladder, Ref(-),
should not be mora negative than ground. The center of the
ladder voltage must also ba near the center of the supply
because the analog switch tree changes from N-channel
switches to P-channel switches. These limitations are auto-
matically satisiied in ratiometric systems and can be easily
met in ground referenced systems.

Figure 10 shows a ground referenced system with a sepa-
rate supply and reference. In this systam, the supply must
be trimmed to match the reference voltage. For instance, it
a5.12Vis used, the supply should be adjusted to the same
voitage within 0.1V,

Vee
L REF(+}

4
a
-~

.
a
&

GND

Ms3
DIGITAL
ouTPUT
Qout PROPORTIONAL
TO ANALOG
INPUT
VIN _ Vin
Ls3 Qoyr= N N
. VT VRer T Voo
4.75v sVoe = Vaers5.25v

l ‘[——1 REF(-}
=

ADCDe09

* Ratlometric transducsrs
TUM/ISE72-7

FIGURE 9. Ratlometric Canversion System
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Applications Information (continueq)

The ADCOB08 needs less than a milliamp of supply current
so developing the supply from the reference is readily ac-
complished. In Figure 11 a ground referenced system is
_shown which generates the supply from the referencs. The
buffer.shown can be an op amp of sufficient drive to supply
the milliamp of supply current and the dasired bus drive, or if
a capacitive bus is driven by the outputs a large capacitor
will supply the transient supply current as seen in Figure 12,
The LM301 is overcomoensated to insure stability when -
. loaded by the.10 pF output capacitor.

.,

The top and bottom ladder voitages cannot exceed Veg
and ground, respectively, but they can be symmetrically lesy
than Veg and greater than ground. The center of the ladder-
voltage should aiways be near the center of the supply. The
sensitivity of the converter can be.increased, (i.e., size of
the LS8 steps decreaseq) by using a symmetrical reference
system. In Figure 13, a 2.5V reference is symmetrically cen-
tered about Vee/2 since the sams current flows in identical
resistors. This system with a 2.5V reference allows the LS3
bit o be half the size of @ 5V raference system.

o -

e

vee
suerLy | Vee
; Msg
VRer REFi DIGITAL
ouTPUT
o Qoyr AEFERENCED
in? T0
Vin {O—1 ¢ GROUND
»
- ( P-— |"o
l—~ REF(-) 158 v
<> GNO Oour = ﬁ
A0CD808 475V € Ve = VRgr € 5.25V

FIGURE 10, Ground Referenced
Conversion Systern Using Trimmed Supply

Ve
%
VT Mmsg
L ' OIGITAL QUTPUT
VReF " e Qqur AREFERENCED TO
REF(+) O~ I GROUND
Yin § O— s
. O~ Ing Vin
N i L——- REF(-) LS8 Qour = =
~ 2= GND 475V < Voo = Vper < 525V
ADCORGS
TU/H/S672-8

FIGURE 11: Ground Referenced Conversion System with
Reference Generating Veg Supply



Applications Information (continueq) L
. 10-15Vge
Q
1%
1000 of }
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—=s5Li0
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& ¥ GNO
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FIGURE 12. Typical Reference and Supply Circuit
v
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T A
175V X, AS3
In7
. : OIGITAL QUTPUT
PROPGRTIONAL TO
: Gour ANALOG INPUT
. 125V S Vg < LISV
- Ing
J REF(-}] v
5V
REFERENCE fig ! LS8
GND Ap=Ag
.. - “Ratiometric transaucers
TU/H/5672-9
FIGURE 13. Symmetricaily Centered Reference
3.0 CONVE_RTER EQUATIONS 4.0 ANALOG COMPARATOR INPUTS

The transition between adjacent codes N and N+ 1 is given
by:

N 3 :
= Vi {WR€F(+)-VﬁEF(-)J[Efm] ths} +VRer(-) @

The center of an output code N is given by:
N
Vm{ (Vnepm-vns(-x)[gg] =Vrue } +Vaer(-) ®)
The output code N ‘for an arbitrary input are the integers
within the range: . .
N-M'—'—xzseﬂp'wmm @
VREF(+)~ VRER(-)
where: Vi = Voltage at comparator input’
VRer(+)= Voltage at Ref(+)
VRE]:(_)=Voltaga at Ref(—)
Vrug = Total unadjusted emor voltage (typically
VReF(+)+512)

The dynamic comparator inout current is caused by the peri-
odic switching of on-chip stray capacitances. These are
connected aiternately to the output of the resistor ladder/
switch tree network and to the comparator input as part of
the oparation of the chopper stabilized comparator.

The average value of the comparator input current varies
directly with clack frequency and with V| as shown in Fig-
ure 6.

It no filter capacitors are used at the analog inputs and the
signat source impedances are low, the comparator input
current should not introduce convertsr errocs, as the tran-
sient created by the capacitance discharge will die out be-
fors the comparator output is strobed.

If input filter capacitors are desired for noise reduction and
signal conditioning they will tend to average out the dynamic
comparator input current. It will then taks on the character-
istics of a DC bias current whose effect can be predicted
conventionaity,
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Typical Application g

17} 7
J INTERRUPY
500 kHz —] CLX 0f
Apon: 5.000V ~—4 Vggiga €0 INTERAUPT
oEcoot LA
(AD4-AD1S) 2.000V —{Verr.)
=~V p——> 087 Msa
START 1~ jreree 086
WRITE —ALE -3 08s
WA 23 P
7 fm— DB
400—4 2=5 p—p 003
ADCOSSE .
4018 apcoses 28— 082
AD2~——C 1—7 ——] 1]

it—>-080 153

v sumv:t
| Vee a7 —Vint Y
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-[ 5V
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INPUT RANGE
tng = Vit
st s TUH/5672-10 |
. N ‘Adcress faicnes neadad for 8085 and SC/MP interfacing the ADCO808 to 2 mICroorocessor
e
- MICROPROCESSOR INTERFACE TABLE -
- PROCESSOR READ WRITE INTERRUPT (COMMENT)
“8080 MEMA MEMW INTR (Thry RST Circuit)
8085° RD WR INTR (Thru RST Circuit)
Z-80 RO . WR INT (Thru RST Circuit. Mode 0)
SC/MP NRDS NWDS SA (Thru Sense A) _
6800 VMA*$2eR/W | VMA*heR/W | IROA or IRQB (Thru Pt} - *
Ordering Information
TEMPERATURE RANGE -40°Cto +85°C —55Cto +125C
Error + %2 LS8 Unadjusted | ADCososccN ADC0808CCV ADC0808CCJ ADC0808CJ
+1LSB Unadjusted ADCOB09CCN ADC0809CCY .
Packagé Qutiine N28A Molded DIP | V2BA Molded Chip Carrier | J28A Ceramic DIP | J2BA Caramic DI




NEWLOG.PRJ

main.c
save.c
openfile.c
diskerr.c
config.c
run.c
sampling.c
vcoords.c
tui.c
logicdrv.c
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LOG.H

#include <stdio.h>
#include "tui.h"

typedef unsigned long ulong;

#define SetFlag(flag,bit) flag=flagibit
#define ResetFlag(flag,bit) flag=flag&~bit

#define CNFGready 0x01
#define DTsaved 0x80

fidefine MAINB BROWN
#define MAINF BLUE
#define HTAB  BLACK
#define BTAB MAGENTA
#define MARC  LIGHTGRAY
#define ENAC MAINF
#define DISC ~ BROWN
#define WARNF  YELLOW
#idefine WARNB BLUE

enum message { OK, FAIL };

#define WIYPE 12
#define WMAX 6
#define WMIN 6
#idefine WUNIT 8

#define ON 1
#define OFF 0
typedef struct

{ char type[WTYPE+1];
char max[WMAX+1];
char min[WMIN+1];
char unitfWUNIT+1];
uchar stat; ’

} CHANNEL,;

typedef struct
{ uchar hr;
uchar min;
uchar sec;
uchar msec;
} TIME;

typedef struct

{ char Comment[80];
CHANNEL Chan(8];
uchar openChan;
uchar aveNo;
uchar recRateNo;
ulong recAmount;
TIME recTime;

} CONFIG;
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* */

#define SecPerTick 0.002 /* seccond in one clock tick */
#deﬁne TickPerSec 500 /* amount of ticks in 1 secound */
#define COUNTPERTICK 2386 /* 8253 count per tick */

#define USECPERCLOCK 0.838096515  /* Microsecound period in one clock */
fidefine COUNTREG  0x0040 /* First counter register */

#define CTRLCOUNT  0x0043 /* Timer control register */-

* */

a
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MAIN.C

#include <stdio.h>
#include <bios.h>
#include <stdarg h>
#include <errno.h>
#include <stdlib.h>
#include <alloc.h>
#include <dir.h>
#include "tui.h"
#include "log.h"

TAB mainMenuf] = { { "File", 'F, 4,3, 6, ENABLE, NULL },
{"Run", R 12,3, 5 DISABLE, NULL },
{ " System ", 'S", 19, 3, 8, ENABLE, NULL }
b

TAB fileMN[}={ { " Save.. ",'S', 0,0, 0, ENABLE,
" Save data from memory to file " },
{"DOS ",'D',0,0,0, ENABLE,
" Suspend to DOS " },
{"Quit ",'Q,0,0,0, ENABLE,
" Exit programe " }
h

TAB runMN[]={ {" Run.. ",'R, 0,0, 0, ENABLE,
" Perform operation " }
5

TAB sysMN[]={ {" About ",'A',0, 0,0, ENABLE, 7
" System preface " }, -
{"Help.. ",'H,0,0, 0, DISABLE,
" System Information " },
{" Config.. ",'C', 0,0, 0, ENABLE,
" Setup system configuration " }
h

CONFIG cnfg;
uchar huge *Data;

main() :
{ uchar ENVflag,
TABCOLOR TC = { HTAB, BTAB, MARC, ENAC, DISC };

clrscr();

InitVidQ);

CursorOff();

SetTabColor( &TC);

DrawMainScreen();

About();

if( IBuiltMNBR( 3, mainMenu, 3, fileMN, 3, unMN, 1, sysMN, 3 ))
exit( 0);

SetFlag( ENVflag, DTsaved );

ResetFlag( ENVflag, CNFGready );

for(; ;)

{ switch( MenuBar() )



{ case l:if( Save() ==0K)
SetFlag( ENVflag, DTsaved );

break;

case 2: OSshell();
break;

case 4: RunManage( &ENVflag );
break;

case 5: About();
break;

case 6:

case 7: ConfigManage( &ENVflag );
break;

case 3:

default: ExitManage( &ENVflag );

P}

DrawMainScreen()

{ SetBackColor( I, 1, 80, 25, MAINB ),
SetForeColor( 1, 1, 80, 25, MAINF );
CenterString( 1, "4 Data Logger \4" );
SetBackColor( 1, 3, 80, 3, BTAB);
PutMenu( mainMeny, 3 );

PutPlate( 1, 4, 80, 24, 178 );

}

PutPlate( int ix, int iy, int ex, int ey, int style )
{ int i,j;
for(i =iy, (i <=ey) && (i <26); i++)
for(j = ix; (j <= ex) && (i < 81); j*++)
Putexy(j, 1, style );
}

RunManage( uchar *ENVflag )
{ if( |(*ENVflag & CNFGready ) )
{ switch( Ask( 3, WARNF, WARNB, 2, "Configuration not ready !",
" Set configuration before 7 ") )
{ case 1:if( Config() == OK)
SetFlag( *ENVilag, CNFGready );
else
return,
case 2: break;
default: return;
}}
if( /(*ENVflag & DTsaved) )
{ switch( Ask( 3, WARNF, WARNB, 3, " WARNING ",
" Old data not ready saved ! ",
" Old data will lost. Save data before 7" ) )
{ case 1: if( Save() |I=0OK)
return;
else
SetFlag( *ENVilag, DTsaved );
case 2: break;
default: return;

} o}
farfree( (void far *)Data ),

Data = (uchar huge *)farmalloc( (ulong)cnfg.openChan*cnfg.recAmount );

if( Data == NULL )
return;
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if( Run() == OK )
ResetFlag( *ENVflag, DTsaved );
) .

ConfigManage( uchar *ENVflag )
{ if( (*ENVflag & DTsaved) )
{ sw1tch( Ask( 3, WARNF, WARNB, 3, " WARNING ",
* Old data not ready saved ! ",
" Save data before 7" ) )
{ case 1:if( Save() I=0K)

return;
else
SetFlag( *ENVflag, DTsaved );
case 2: break;
default: return;
}}
. farfree( (void far *)Data ),
if( Config() == OK)
SetFlag( *ENVflag, CNFGready );
}
ExitManage( uchar *ENVflag )

{ if( Ask( 2, WARNF, WARNB, 1, " Exit programe 7" )=1)
{ if( {(*ENVflag & DTsaved) )
{ switch( Ask(3, WARNF, WARNB, 3, " WANING ",
" Data not ready saved ! ",
" Save before exit 2" ) )
{ case 1:if( Save() I=0K)
return;
case 2: break;
default: return; s
'}
farfree( (void far *)Data ),
clrser (;
CursorOn();
exit(0);
P}

OSshell()}
{ char scrnBuf] 80%25*2 J;

gettext( 1, 1, 80, 25, scrnBuf );
clrscr(); |
CursorOn();
printf( " Type EXIT to return... \n" );
errno = EZERO;
system( NULL );
if( errno |= EZERO )
{ printf( " %s : hit any key to return ", sys_errlist{errno] );
getch();
}
CursorOff();
puttext( 1, 1, 80, 25, scrnBuf );
}

_ About()
{ Ask( 1, BLACK, GREEN, 13,
"Data Logger",



NULL,

" Software for driving Analog to Digital Converter through LPT1 port. ",
NULL,

"This Software and it's Hardware belong to",
"Agricultural Engineering of KMIT'1",
NULL,

"Developed by",

"Panumas Thongtanunam 34128027",
"Patama Temwootiroge 34128017",

NULL,

"Advisor", .

"Assit. Prof. Panmanus Sirisombroon"

)
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SAVE.C

#include <dir.h>

#include <dos.h>
- #include "tui.h"

#include "log.h"

extern CONFIG cnfg;
extern uchar huge *Data;

long RecAvailSave();

Save()

{ BOARD brd = { 12, 7, 68, 9, DOUBLE, NORMAL, BLACK, BROWN, NULL };
FILE *fp;

_ char path]MAXPATH];

uchar flag;

BuiltBoard( &brd );
CenterString( brd.iy, "Save" );
PutString( brd.ix + 1, brd.iy + 1, " File's name: " );
flag = FileOpenWrite( &fp, strepy( path, "*.CSV" ), brd.ix+15, brd.iy+1 );
if( flag==0K)
{ flag = SaveManage( fp, path );
fclose( fp );
}
EraseBoard( &brd );
return flag;

}

SaveManage( FILE *fp, char *path )
{ struct dfree diskFree;
long freeSpace;

getdfree( path{0] - 'A' + 1, &diskFree );

if( (signed)diskFree.df sclus==-1)

{ Ask( I, BLUE, GREEN, 2, "ERROR?, " Can't find disk free space " );
return 0;

}

freeSpace = (long) diskFree.df_avail * diskFree.df_sclus * diskFree.df bsec;

if( SaveHead( fp, &freeSpace ) == FAIL )

return FATL;
if( cnfg.recAmount ==0)
return OK;
if( SaveData( fp, &freeSpace ) = FAIL )
return FAIL;
return OK;
H
#define FILE_HEAD LEN 208 /* LENGH of TOP HEAD count from start file
*/
#define FILE_CHANFIELD_LEN (WTYPE+])
#define FILE_CHAN_SIZE FILE CHANFIELD_LEN*5

#define FILE_CHANTABLE_SIZE(nchan) FILE CHAN SIZE*nchan+10

SavéHead( FILE *fp, long *freeSpace )
{ *freeSpace -= (FILE_HEAD_LEN + FILE_ CHANTABLE_SIZE( cnfg.openChan ) );



if( *freeSpace < (L)
return FAIL;
WriteHead( fp );
return OK;
}

WriteHead( FILE *fp )

{ uchar i;
extern TAB rateMenu(];
extern TAB aveMenu(];

fprintf( fp, " Comment:, %-60s,\n", cnfg.Comment );
fprintf( fp, " Total Reccord:, %-61d,\n", cnfg.recAmount );
fprintf( fp, "Recording Rate:, %]11s,\n", rateMenu[cnfg.recRateNo].item );
fprintf(fp, " Averaged:, %S5s, time,\n", aveMenu[cnfg.aveNo).item );
fprintf( fp, " Resolution:, 1/256, of Span,\n" );
fprintf( fp, " Used channels:, %d,\n", cnfg.openChan );
Cfor(i=0;i<8;i++)
if( cnfg.Chanli}.stat )
. fprintf( fp, "%*d,", WTYPE, i+1);
fprintf( fp, "\n" );
for(i=0;i<8§;it++)
if( cnfg.Chanli].stat )
fprind( fp, "%*s,", WTYPE, cnfg.Chanli].type );
fprintf( fp, "\n" );
for(1=0,i<8; i++)
if( cnfg.Chanli].stat )
fprintf( fp, "%*s,", WI'YPE, cnfg.Chan[i].max );
fprintf( fp, "\n" );
for(i=0;1<8;i++)
if( cnfg.Chanli].stat )
fprintf( fp, "%*s,", WTYPE, cnfg.Chanli].min );
fpﬁn&( fp’ "\n" );
for(i=0;i<8; i++)
if( cnfg.Chanl[i].stat ).
fprintf( fp, "%*s,", WTYPE, cnfg.Chan{i].unit );
fprintf( fp, "\n" );
}

SaveData( FILE *fp, long *freeSpace )
{ long recAvailSave;
char msg[70];

recAvailSave = RecAvailSave( freeSpace );
if( recAvailSave < cnfg.recAmount )
{ sprintf( msg, " Only record 1 to %Id of %ld can save, continue ? "
recAvailSave, cnfg.recAmount );
if( Ask( 2, BLUE, GREEN, 2, "Not enought disk free space |", msg ) I=1)
return 0;
else
cnfg.recAmount = recAvailSave;
}
WriteData( fp );
return OK;
3

long RecAvailSave( long *freeSpace )
{ long 1



register uchar j;
BOARD brd = { 22, 10, 59, 12, SINGLE, NORMAL, BLUE, GREEN, NULL };

BuiltBoard( &brd ); :
PutString( brd.ix+1, brd.iy+1, " Checking file's size, please wait. " );
for(i=0L; i < cnfg.recAmount; i++ )
{ for(j=0;j <cnfg.openChan; j++)

{ if( Data[ i*cnfg.openChan+j ] < 10)

*freeSpace = 2; /* 1 digit */
else if( Data[ i*cnfg.openChan+j] < 99 )
*freeSpace -= 3; /* 2 digit */
else
*freeSpace -= 4; /* if more than 99, then 3 digit */
}
*freeSpace = 2; * "\r\n"  */
if( *freeSpace <0 )
break;
}
EraseBoard( &brd );
return i;
}
WriteData( FILE *fp )
{ uchar i;
long j;

char msg[35];
int breakFlag = 0;
BOARD brd = { 18, 10, 63, 15, SINGLE, FLOAT, BLUE, GREEN, NULL };

BuiltBoard( &brd );
PutString( brd.ix+19, brd.iy, " SAVING " );
PutString( brd.ix+2, brd.iy+2, " Record No. %");

sprintf( msg, "of%71d Record", cnfg.recAmount );
PutString( brd.ix+27, brd.iy+2, msg );
PutString( brd.ix+19, brd.ey, " B-Break " );
SetBackColor( brd.ix+3, brd.iy+3, brd.ex-3, brd.iy+3, brd.back+1);
for(j = OL; j < cnfg.recAmount; j++ )
{ for(i=0; i< cnfg.openChan; i++)
fprintf( fp, "%d,", Data[ (ulong)j*(ulong)cnfg.openChan + (ulong)i ]);
fprintf( fp, "\n");

sprintf( msg, "%ld", j+1L );
PutString( brd.ix+14, brd.iy+2, msg );

sprintf( msg, "%3d", (int)( ( (float)(j+1L) / cnfg.recAmount ) *100 ) );
PutString( brd.ix+22, brd.iy+2, msg );

Putexy( brd.ix+3+((float)j/cnfg.recAmount)*40, brd.iy+3, 178 );

if( kbhit() && ( toupper( bioskey(0) ) = B') )
{ sprintf( msg, " record %Id to %ld not saved ! *, j+2, cnfg.recAmount );
if( Ask( 2, BLUE, GREEN, 3, "USER BREAK", msg, " Continue save ?" YI=1)
{ it
breakFlag=1; break;
} 3}

cnfg.recAmount = j;
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if( IbreakFlag ) .

{ PutString( brd.ix+11, brd.ey, " Hit any key to continue " );
while( tkbhit() );
bioskey(0);

}

EraseBoard( &brd );
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OPENFILE.C

#include <stdio.h>
#include <dir.h>
#include <stdlib.h>
#include <errno.h>
#include <dos.h>
#include "tui.h"
#include "log.h"

typedef struct

{ char *p;
char d]IMAXDRIVE];
char sfMAXDIR];
char n[MAXFILE];
char e[MAXEXT];

} FNAME;

extern int TellHardError();
void TellChangeDisk();

FileOpenRead( FILE **fp, char *path, int X, inty)
{ FNAME F;
uchar flag;

harderr( TeliHardError );
F.p = path;
if( ArrangeFullPathName( &F ) = FAIL )
return FATL;
for(; ;)
{ if( GetFullPathName( &F, x, y ) ==FAIL)
{ flag =FAIL,;
break;
}
flag = fnsplit( F.p, F.d, F.s, F.n, Fe);

if( (flag & FILENAME) && I(flag & WILDCARDS) && (_chmod(F.p, 0) I=

FA_DIREQC))
{ flag = OK,
break;
}
if( SelectFullPathName( &F, x, y ) ==FAIL )
{ flag=FAIL,
break;
} E
flag = fnsplit( F.p, F.d, F.s,F.n, Fe);
if( (flag & FILENAME) && !(flag & WILDCARDS) )
{ flag=0K,
break;
Y} 3
if( flag == FAIL )
return FAIL;
*fp = fopen( F.p, "r" );
if( *fp 1= NULL)
return OK;
else
{ Ask( 1, BLUE, BROWN, 3, "!I", sys_errlist[errno}, "can't open file" );
return FAIL;
IS
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FileOpenWrite( FILE **fp, char *path, int X, int y )
{ FNAME F;

harderr( TellHardError );

F.p = path;

if( ArrangeFullPathName( &F ) == FAIL )
return FAIL;

if( GetFullPathName( &F, x,y ) ==FAIL)
return FAIL;

if( searchpath( F.p ) I= NULL)

{ if( Ask(2, BLUE, BROWN, 3, "WARNING", F.p, "existing, over write 7" )I=1)

return FAIL;
}
*fp = fopen( F.p, "w+" );
if( *fp '=NULL)
return OK;
- else
{ Ask( 1, BLUE, BROWN, 3, F.p, sys_errlist[errno}, "can't open file !" );
return FAIL;
} o}
GetFullPathName( FNAME *f, int x, inty )
{ if( !GetNChar(x, y, 40, f>p))
return FAIL;
if( ArrangeFullPathName( f) == FAIL )
return FAIL;
ClearText( x, y, x+39,y);
PutString( x, y, f>p );
return OK;;
}

ArrangeFullPathName( FNAME *f)
{ uchar flag;
char tem[MAXDIR];

strupr( f->p );
flag = fasplit( £->p, f->d, £->s, f->n, f->¢ );
if( |(flag & DRIVE))  /* if no spec. drive then current drive */
{ f->d[0] = getdisk() +'A"
f->d[1] ="
}
set_logical_drive( f->d[0], TellChangeDisk );

if( /(flag & DIRECTORY) )
if( getcurdir( f->d{0] - 'A' + 1, f->5 ) ==-1)
return FAIL;

if( £->s[0] 1="W')
{ strcpy( tem, f~>s);
strepy( f->s, "\" );
streat( f->s, tem );
}
f( f->s strlen(f~>s)- 1] 1="W)
strcat( £->s, "W );
fnmerge( f->p, f->d, f->s, f->n, f->e );
if( _chmod( f->p, 0) ==FA_DIREC)
if( f->p[ strlen(f->p) -1} I=1')
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strcat( f->p, "\" );

flag = fnsplit( f->p, f->d, f->s, f->n, f->e );

if( I(flag & FILENAME) )

{ strepy( f->n, "*" ),

if( I(flag & EXTENSION) )

SUCPY( f->e’ "'*" );

}

else

{ if( Istrcmp( f>n, "*" ) && !(flag & EXTENSION) )
strepy( f->e, ".*" ),

}

fnmerge( f->p, f->d, f->s, f->n, f->e );

return OK;

}

void TellChangeDisk( char drive )
{ char msg[] = "Insert new disk for drive : and press Enter.";

msg{26] = drive;
Ask( 1, BLUE, BROWN, 1, msg);

H
SelectFullPathName( FNAME *f, int x, inty )
{ char tem[MAXFILE+MAXEXT+1];
uchar flag;
char far *0ldDTA;
int i
int n;
char **menu;

TABCOLOR oldTColor, TColor = { RED, BLUE, GREEN, MAGENTA, BLACK };
BOARD brd = { 0, 0, 0, 0, SINGLE, FLOAT, BLUE, BROWN, NULL.};
uchar boardExist = 0; ;

brd.ix =x, brd.iy=y + 1, brd.ex=x+ 15, brdey =y + 12;
SetScrollPage( brd.ix + 1, brd.iy + 1, 14, 10);
GetTabColor( &oldTColor );
SetTabColor( &TColor );
oldDTA = getdta();
for(;))
{ ClearText( x,y, x+39,y);
PutString( x, y, f->p );
n = CountMatch( f->p );
if( In)
{ Ask( L;BLUE, BROWN, 1, sys_errlist{errno] );
flag = OK;
break;
}

menu = (char **)malloc( sizeof( char * ) * n );
for(i=0;i<n;i++)
menu(i] = (char *)malloc( 15 );

BuiltMatch( f->p, menu );

if( 'boardExist )

{ BuiltBoard( &brd );
boardExist = 1;

}



i = ScrollMenu( menu, n, 1 );
strepy( tem, (i > 0)? &menufi-1]{1] : NULL);
flag=(@{>0)?1:0;
for(i=0;i<n;i++)
free( menul[i} );
free( menu );
if( flag )
{ if( tem[ strlen(tem ) -1 ] ="')
{ if( !stremp( tem, "..\" )) /* reduce directory */
{ strrchr( f->s, 'V ){0] = NULL;
strrchr( f=>s, "W )[1] = NULL,;
}
else /* add directory */
strcat( f->s, tem );
fnmerge( f->p, f->d, {->s, f->n, f->¢);

else
{ fnmerge( f->p, f->d, f->s, NULL, NULL );
strcat( f->p, tem );
flag = OK;
break;
3}
else
{ flag=0K;
break;
}

}
setdta( oldDTA );

EraseBoard( &brd );
SetTabColor( &oldTColor );
return flag;

}

CountMatch( char *path )
{ struct fiblk f;
int ;
int flag:
FNAME tem;
char buf[MAXPATH];

tem.p = buf;
fosplit( path, tem.d, tem.s, tem.n, tem.e );
famerge( tem.p, tem.d, tem.s, "*", NULL );

n=0;
flag = findfirst( tem.p, &f, FA_DIREC );
if( 'flag )
{ if( strcmp( fff_name, "." ) && (f.ff_attrib = FA_DIREC) )
n++;
while( flag=20)

{ flag = findnext( &f);
if( !flag && (f.£f_attrib ==FA_DIREC))
n++:

P}

flag = findfirst( path, &f, FA_ARCH );
if( 'flag )
{ o+



}

while( flag==0)
{ flag = findnext( &f);
if( !flag )
n+,

>

b}
return n;

BuiltMatch( char *path, char **menu )

{

struct fiblk f;

int flag;

int i

FNAME tem;

char pIMAXPATH];

tem.p = p;

. fnsplit( path. tem.d, tem.s, tem.n, tem.e );

}
o

fnmerge( tem.p, tem.d, tem.s, "*", NULL );

i=0;
flag = findfirst( tem.p, &f, FA_DIREC);
if( !flag )
{ if( strcmp( £.f_name, "." ) && (£ _attrib == FA_DIREC ) )
{ sprintf( menufi], " %s\\", f.ff name );
i++;

’

}
while( flag==0)
{ flag = findnext( &f');
if( !flag && (f.f_attrib==FA_DIREC))
{ sprintf( menufi}, " %s\\", £.ff_name );
i+

P}

flag = findfirst( path, &f, FA_ARCH ),
if( !flag )
{ sprintf( menu(i], " %s", £f name ),
it++;
while( flag==0)
{ flag = findnext( &f);
if( flag)
{ sprintf( menu[i], " %s", £f name ),
i++;

Py
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DISKERR.C

/* This program will trap disk errors and prompt the user for action.
Try running it with no disk in drive A: to invoke its functions.

*/

#include <stdio.h> -

#include <conio.h>

#include <dos.h>

#include "frame.h"

#define IGNORE 0
#define RETRY |
#define ABORT 2

/* define.the error messages for trapping disk problems */
static char *err_msg{] =
{ "write protect”,
"unknown unit",
"drive not ready”,
"unknown command",
"data error (CRC)",
"bad request",
"seek error”,
"unknown media type",
"sector not found",
"printer out of paper”,
"write fault”,
"read fault",
"general failure”,
"reserved",
"reserved”,
"invalid disk change"
5

#pragma warn -par
int handler( int errval, int ax, int bp, int si )
{ static char msg{80],

unsigned  di;
int drive;
int erromo;
di = _DI,;

if( ax <0) /* if this is not a disk error, then it was another device */
{ printf( "Device error" ); /* report the error */

getch();

hardretn( ABORT );/* and return to the program directly requesting abort */
}
/* otherwise it was a disk error */
drive = ax & 0x00FF; /* = ah :drive */
errorno = di & Ox00FF;
sprintf( msg, "\r\n %s\r\n on drive %c", err_msg(errorno], 'A’ + drive );

/* report which error it was */

result = Tellerr( 25, 9, msg )
hardresume( result )./* return to the program via dos interrupt 0x23
with abort, retry, or ignore as input by the user.*/
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return( ABORT ),
}
#pragma warn +par

Tellerr( int x, int y, char *warmn )

{ struct text_info tinfo;
char screen[32*5%2];
char *select[] ={"RETRY ", " ABORT " };
int choice;
gettextinfo( &tinfo );

| gettext( x, y, x+31, y+4, screen);

Frame( x,y, x+31, y+4, SINGLE );

Paintstr( x+13, y, " ERROR ", YELLOW, RED );
window( x+1, y+1, x+30, y+1);
cprintf( "%s", warn );
choice = getresp( x+8, y+2, select, "ra", 8, 2 );
puttext( X, y, x+31, y+4, screen );
window( tinfo.winleft, tinfo.wintop, tinfo.winright, tinfo.winbottom );
return ( choice=1)?1:0;

'3
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LOGICDRV.C

#include <ctype.h>
#include <dir.h>
#include <dos.h>
#include <errno.h>
#include <stdio.h>

#define DOS_DATA_SEG 0x005
char get_logical_drive();
char set_logical_drive();

/* Attaches logical drive to block device, if not already attached */
char set_logical_drive( char drive, void (*message)() )

{ char cur_drive; /* Current drive attached to block device */

" union REGS regs; /* Registers for interupt calls */

drive = drive?toupper(drive):(getdisk()+'A"; /* Default to current drive */

if( (cur_drive = get_logical_drive( drive=toupper( drive ) ) )
=0 && cur_drive {=drive)
{ message( drive );

if( _osmajor > 3 || _osmajor == 3 && _osminor >= 20 )

{ regs.x.ax = 0x440F; /* [OCTL request OxOF ( set logical drive) */
regs.h.bl = 1 + drive - 'A"; /* Drive No. ( 1=A, 2=B, etc) is in BL */
intdos( &regs, &regs );
if( regs.x.cflag) /* Carry flag set, error in _doserrno. */

drive = 0;

}

else

{ if(drive=="A"||drive=="B') /* For lower versions of DOS, only drive A and B are

interchaneable */
pokeb( DOS_DATA. SEG, 0x0004, drive - 'A');
}}
return( cur_drive );
}
/* Returns drive currently attached block device defined by 'drive' */
char get_logical_drive( char drive)
{ char cur_drive;  /* Current drive attached to block device */
union REGS regs;  /* Registers for interupt calls */
drive = drive ? toupper(drive) : (getdiskQ+A"); /* Default to current drive */

if( lisalpha( drive ) ) /* Check for valid letter */

{ cur_drive=0;
_doserrno = EINVDRY;

}

else

{ /* Check for DOS version 3.20 or above */

if( _osmajor > 3 || _osmajor == 3 && _osminor >= 20 )

{ regs.x.ax = 0x440E; /* IOCTL request 0xOE ( get logical drive */
regs.h.bl = 1 + drive - 'A"; /* Drive No (1=A, 2=B, etc) is in BL */
intdos( &regs, &regs);
if( regs.x.cflag ) /* Carry flag set error in doserrno */

cur_drive = 0; i
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else
/* Return code of 0 in AL means only one drive attached to block device */
cur_drive = regs.h.al == 0 ? drive : regs.h.al + ('A'-1);
}
else
{ if( drive =="A'|| drive = "B') /* For lower versions of DOS, only drives A and B are
interchangeable */ .
{.int86( Ox11, &regs, &regs ),
if( regs.x.ax & 0x0001 ) /*Bit 0 in AX is 1 if diskette drives are present */
{ if( ((regs.x.ax & 0xC0) >>6).==0)
cur_drive = drive =="A’ || drive =B’
? peekb( DOS_DATA_SEG, 0X0004) +'a' : drive; /* Only one diskette
installed */
else
cur_drive = drive; /* More than one diskette installed */
¥
else
{ cur_drive =0; /* No diskette drive */
_doserrno = EINVDRY,

P}
else
cur_drive = drive;
}}
return( cur_drive );
}
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CONFIG.C

#include <stdlib.h>

#include <alloc.

h>

#include <dir.h>

#include "tui.h"

#include "log.h"
#define CONFIG_FILE

#define DEFAULT_REC_RATE 0
#define DEFAULT_AVE NO 0

#define XRATE
#define YRATE

61
14

#define N_RRT_MENU 7

TAB rateMenu[N_RRT _MENU] =

{ {"500 rec/sec", NULL, XRATE+1, YRATE+I, 11, ENABLE, NULL },
{ " 50 rec/sec”, NULL, XRATE+1, YRATE+2, 11, ENABLE, NULL },
{ " 10 rec/sec”, NULL, XRATE+1, YRATE+3, 11, ENABLE, NULL },
{" Lrec/sec", NULL, XRATE+!], YRATE+H4, 11, ENABLE, NULL },
{" 2rec/min", NULL, XRATE+1, YRATE+S5, 11, ENABLE, NULL },
{" 1rec/min", NULL, XRATE+], YRATE+6, 11, ENABLE, NULL },

S

#define XAVE
#define YAVE

{ "manual trig", NULL, XRATE+1, YRATE+7, 11, DISABLE, NULL }

61
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#define N_ AVE MENU 5

TAB aveMenu[N_AVE_MENU] =

{ {" 1", NULL. XAVE+l, YAVE+], 5, ENABLE, NULL },
{" 10", NULL, XAVE+], YAVE+2, 5, ENABLE, NULL },
{" 50", NULL, XAVE+], YAVE+3, 5, ENABLE, NULL },
{" 100 ", NULL, XAVE+1, YAVEH4, 5, ENABLE, NULL },

h

{" 250", NULL, XAVE+], YAVE+S, 5, ENABLE, NULL }

extern CONFIG cnfg;
extern ulong rateSpan[];

Config()
{

#define XCNFG 3
#define YCNFG 6
#define WCHAN (WTYPE+WMAX+WMIN+WUNIT+11)

TAB menu[] =

{ { NULL, NULL, XCNFG+11, YCNFG+l, 60, ENABLE, NULL },
{" ",NULL, XCNFG+WCHAN+7, YCNFG+5, 6, ENABLE, NULL },
{NULL, NULL, XRATE+], YRATE+!1, 11, ENABLE, NULL },
{ NULL, NULL, XAVE+l, YAVE+], 5, ENABLE, NULL },
{ NULL, NULL, XCNFG+l, YCNFG+5, WCHAN, ENABLE, NULL },
{ NULL, NULL, XCNFG+1, YCNFG+6, WCHAN, ENABLE, NULL },
{ NULL, NULL, XCNFG+1, YCNFG+7, WCHAN, ENABLE, NULL },
{NULL, NULL, XCNFG+1, YCNFG+8, WCHAN, ENABLE, NULL },
{NULL. NULL, XCNFG+1, YCNFG+9, WCHAN, ENABLE, NULL },

{ NULL,

NULL, XCNFG+1, YCNFG+10, WCHAN, ENABLE, NULL },
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{ NULL, NULL, XCNFG+1, YCNFG+11, WCHAN, ENABLE, NULL },
{NULL, NULL, XCNFG+l, YCNFG+12, WCHAN, ENABLE, NULL },

{" OK ", 'O, XCNFG+19, YCNFG+14, 8, ENABLE, NULL },
{ " CANCEL ", 'C', XCNFG+29, YCNFG+14, 8, ENABLE, NULL },
{"Reset ", R', XCNFG+39, YCNFG+14, 8, ENABLE, NULL },
{"Load.. ", L', XCNFG+49, YCNFG+14, 8, ENABLE, NULL }
b ‘
char tabChan[8}[WCHAN+1];

BOARD brd = { XCNFG, YCNFG, XCNFG+75, YCNFG+15, DOUBLE,
NORMAL. BLUE, BROWN, NULL

h
TABCOLOR oldTC, newTC = { BLUE, MAGENTA, WHITE, YELLOW, RED };

CONFIG tem;

. ulong Time;

char TimeBuf[13];
ulong recAvail;
char recAvailBuf]7];
TIME timeAvail;
int  choice, i;

memcpy( &tem, &enfg, sizeof( CONFIG ) );

menu[0].item = tem.Comment;
for(i=0;1<8;i++)
menu[i+4].item = tabChan[i];

GetTabColor( &oldTC );
SetTabColor( &newTC );

BuiltBoard( &brd );

Hline( brd.ix, brd.iy+3, brd.ex, SH);

Hline( brd.ix, brd.iy+13, brd.ex. SH );

Putexy( brd.ix, brd.iy+3, SBRD );

Putcxy( brd.ix, brd.iy+13, SBRD );

Putcxy( brd.ex, brd.iy+3, SBLD );

Putexy( brd.ex, brd.iy+13, SBLD );

Vline( brd.ix+WCHAN+1, brd.iy+3, brd.iy+13, SV );
Putcxy( brd.ix+WCHAN+], brd.iy+3, SDB );
Putexy( brd.ix+WCHAN+1, brd.iy+13, SUB);

PutString( (brd.ix+brd.ex-22) / 2, brd.iy, " System Configuration " );
PutString( menu[0].x-9, menu[0].y, "Comment: " );
PutString( brd.ix+WCHAN/2-2, brd.iy+3, "Channels" );
PutString( brd.ix+2, brd.iy+4,

"No. type maximum minimum unit");
PutString( brd.ix+ WCHAN+12, brd.iy+3, "Recording" );
PutString( brd.ixt WCHAN+7, brd.iy+4, "Require  Available" );
PutString( brd.ix+WCHAN+8, brd.iy+7, "(hr:min:sec:msec)" );
PutString( XRATE-3, YRATE+1, "Rate:");
PutString( XAVE-8, YAVE+], "Average: time" );

for( choice = 1;;)
{ for(tem.openChan=0,i=0;i<8; i++)
if( tem.Chan(i].stat )
tem.openChan++;
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recAvail = (tem.openChan)? farcoreleft()/tem.openChan : 0;
tem.recAmount = (tem.recAmount > recAvail)? recAvail : tem.recAmount;
sprintf{ menu{1].item, "%61d", tem.recAmount );

sprintf{ recAvailBuf, "%61d", recAvail );

PutString( brd.ix+WCHAN+20, brd.iy+5, recAvailBuf);

if( tem.recRateNo <=2)
{ for(+=0;i<35;i++)

aveMenuli].stat = (i<=tem.recRateNo)? ENABLE:DISABLE;

tem.aveNo = (tem.aveNo > tem.recRateNo)? tem.recRateNo : tem.aveNo;
}
else
for(i=0;i<35; i++)

aveMenu[i].stat = ENABLE;
menuf2].item = rateMenu{tem.recRateNo].item;
menu(3].item = aveMenu{tem.aveNo].item;

Time = tem.recAmount*rateSpan[tem.recRateNo];

tem.recTime.msec = Time%500;

tem.recTime.sec = (Time/500)%60;

tem.recTime.min = (Time/30000)%60;

tem.recTime.hr = Time/1800000L,;

sprintf( TimeBuf, "%02d:%02d:%602d:%034d",

tem.recTime.hr, tem.recTime.min, tem.recTime.sec, tem.recTime.msec );
PutString( brd.ix+WCHAN+3, brd.iy+6, TimeBuf );

Time = recAvail*rateSpan{tem.recRateNo};

timeAvail.msec = Time%500;

timeAvail.sec = (Time/500)%60;

timeAvail.min = (Time/30000)%560;

timeAvail.hr = Time/1800000L;

sprintf( TimeBuf, "%02d:%02d:%02d:%03d", timeAvail.hr, timeAvail min,
timeAvail.sec, timeAvail.msec );

PutString( brd.ix+WCHAN+18, brd.iy+6, TimeBuf );

for(i=0;i<8; i++)

{ sprintf( menufi+4].item, " Y%c%d %-*s %*s %*s %-*s",
tem.Chan[i].stat? 4 : '*, i+1,
WTYPE, tem.Chan(i].type, WMAX, tem.Chan(i].max,
WMIN, tem.Chan{i].min, WUNIT, tem.Chan[i].unit );

3

PutMenu( menu, 16 );
choice = MenuSelect( menu, 16, choice );

switch( choice )
{ case l: GetNChar( menu[0].x, menu[0].y, menu{0].w, tem.Comment );
break;
case 2: if( menu[l].item{0] =="")

strepy( menuf1}.item, strrchr( menuf1].item, ' ' )+1 );
if{ GetDigitString( menu[1).x, menu{1].y, menu[l].w,
menufl].item))
tem.recAmount = (ulong)atol( menu(1].item );
break;
case 3:i= PopupMenu( rateMenu, 7, tem.recRateNo+1 );
tem.recRateNo = (i > 0)? i-1 : tem.recRateNo;
break;
case 4:i= PopupMenu( aveMenu, 5, tem.aveNo+1 );
tem.aveNo = (i > 0)? i-1 : tem.aveNo;

58



break;
case 5:case 6:case 7:case 8:case 9:case 10: case 11:
case 12: SetChan( &tem.Chanjchoice-5], choice-5 );
break;
case 15: ResetConfig( &tem );
break;
case 16: LoadConfig( &tem );
break;
case 13: memcpy( &cnfg, &tem, sizeof( CONFIG ) ); /* next to default */
default: EraseBoard( &brd );
SetTabColor( &oldTC );
return (cnfg.openChan && cnfg.recAmount)? OK : FAIL;

P}

#define XCHAN 27
#define YCHAN 10

SetChan( CHANNEL *chan, int no )

{ TAB menu[] =

{ {NULL, NULL, XCHAN+12, YCHAN+1, WTYPE, ENABLE, NULL },
{NULL,  NULL, XCHAN+12, YCHAN+2, WMAX, ENABLE, NULL },
{NULL, NULL, XCHAN+12, YCHAN+3, WMIN, ENABLE, NULL },
{NULL, NULL, XCHAN+12, YCHAN+4, WUNIT, ENABLE, NULL },
{"CLOSE ", 'C', XCHAN+5, YCHAN+6, 7, ENABLE, NULL },

{ "OPEN ", 'O, XCHAN+16, YCHAN+6, 7, DISABLE, NULL }

|8

BOARD brd = { XCHAN, YCHAN, XCHAN+WTYPE+14, YCHAN+7,

SINGLE, FLOAT, YELLOW, RED, NULL };
int choice;
char buf[4][WTYPE+1];

BuiltBoard( &brd );

Hline( brd.ix, brd.ey-2, brd.ex, SH );

Putcxy( brd.ix, brd.ey-2, SRB );

Putcxy( brd.ex, brd.ey-2, SLB );

sprintf( buf[0], "Channel %d", no+1);

PutString( (brd.ix + brd.ex - 9) /2, brd.iy, buf[0] );
PutString( menu[0].x-9, menu[0].y, " type:");
PutString( menu[1].x-9, menu{1].y, "maximum:" );
PutString( menu(2].x-9, menu[2].y, "minimum:" );
PutString( menu[3].x-9, menu{3].y, " unit:");
strcpy( buf[0)], chan->type );

strcpy( buf1], chan->max );

strcpy( buff2], chan->min );

strcpy( buf[3], chan->unit ),

menu(0].item = buf[0];

menu[l].item = buf[1];

menu[2].item = buf{2];

menu(3].item = buf{3];

for( choice=1; )
{ menu{5].stat = (IsDigString(menu(1].item) && IsDigString(menu[2].item))?
ENABLE : DISABLE;
PutMenu( menu, 6 );
choice = MenuSelect( menu, 6, choice );
switch( choice )
{ case l: GetNChar( menu[0].x, menu[0].y, menu[0].w, menu[0].item );
break;
case 2: GetDigitString(menu[1].x,menu{1}.y,menu[1].w,menu[1].item);
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:."
eo

break;

case 3: GetDigitString(menu[2].x,menu[2].y, menu{2].w,menuf2].item);
break;

case 4: GetNChar( menu[3).x, menu[3].y, menu[3].w, menu[3].item );
break;

case 6:chan->stat=1;
strepy( chan->type, menu[0}].item );
strepy( chan->max, menu[l].item );
strcpy( chan->min, menu(2].item );
strepy( chan->unit, menuf3].item );
EraseBoard( &brd );
return OK;

case 5:chan->stat=0;
chan->type[0] = NULL;
chan->max[0] = NULL;
chan->min[0] =NULL;
chan->unit{0] = NULL;

default: EraseBoard( &brd ); -
return FAIL;

}r}

ResetConfig( CONFIG *tem )

{ tem->recRateNo = DEFAULT_REC_RATE;
tem->aveNo =DEFAULT_AVE_NO;
ResetAllChan( tem->Chan ),
tem->Comment[0] = NULL;

}

ResetAliChan( CHANNEL *Chan )
{int i

for(1=0;i<8§;i++)

{ .Chan[i].type[0] = NULL;
Chan[i].max[0] = NULL:
Chan[i].min[0] = NULL,;
Chanli].unit[0] = NULL;
Chanli].stat = OFF,

}}

LoadConfig( CONFIG *tem )
{ FILE *fp;
char pathMAXPATH];,
uchar flag;
CONFIG c¢nfgBuf,
BOARD brd = { 20, 7, 61, 9, SINGLE, FLOAT, BLUE, GREEN },

ResetConfig( &cnfgBuf);
BuiltBoard( &brd );
if( FileOpenRead( &fp, strcpy( path, "*.CSV"), brd.ix+1, brd.iy+1 ) == OK)
{ if{ (LoadComment( fp, &cnfgBuf)=0K) &&
( LoadRecAmount( fp, &cnfgBuf ) = OK ) &&
( LoadRecRateNo( fp, &cnfgBuf ) = OK ) &&
(LoadAveNo( fp, &enfgBuf )= OK) &&
(LoadChannel( fp, &cnfgBuf ) = OK)
)
{ memcpy( tem, &cnfgBuf, sizeof( CONFIG ) );
flag = OK;
}



else
{ Ask( 1, BLUE, RED, 2,
" Can't load configuration from file's heading. ",
"The heading area of file may be changed.” );
flag = FAIL;
}
fclose( fp );
} .
EraseBoard( &brd );
return -flag;
}

#define F_CMNT_START 17
#define F_CMNT_LEN 60
#define F_RAMNT_START 97
#define F_ RAMNT_LEN 6
#define F_RRTNO_START 123
#define F_RRTNO_LEN 11
#define F_AVENO_START 154
fidefine F_AVENO_LEN 35
#define F_UCHAN_START 219
#define F_UCHAN LEN 1
#define F_CHAN_START 223

LoadComment( FILE *fp, CONFIG *tem )
{ fseek(fp, F_CMNT_START, SEEK_SET ),

return ( fgets( tem->Comment, F_ CMNT_LEN+1, fp ) = NULL )? FAIL : OK;
}

LoadRecAmount( FILE *fp, CONFIG *tem )
{ char buf[7]; -

fseek( fp, F_RAMNT START, SEEK_SET );

if( fgets( buf, F_ RAMNT LEN+1, fp)==NULL)
return FAIL;

tem->recAmount = atol( buf );

return OK;

}

LoadRecRateNo( FILE *fp, CONFIG *tem )
{ char buf[F_RRTNO_LEN+1];
uchar i

fseek( fp, F- RRTNO_START, SEEK_SET );
if( fgets( buf, F_RRTNO_LEN+], fp ) = NULL)
return FAIL;
for(i=0; i <N_RRT_MENU; i++)
{ if( !strcmp( buf, rateMenu[i].item ) )
{ tem->recRateNo =1i;
- return OK;
}}
return FAIL;

}

LoadAveNo( FILE *fp, CONFIG *tem )
{ char buf[F_AVENO_LEN+1];
uchar i

e1



fseek( fp, F_AVENO_START, SEEK_SET);
if( fgets( buf, F_AVENO_LEN+], fp ) == NULL)
return FAIL;
for(i=0;i <N_AVE_MENU; i++)
{ if( !strcmp( buf, aveMenu(i].item ) )
{ tem->aveNo =1i;
return OK;

}}
return FAIL;

}

LoadChannel( FILE *fp, CONFIG *tem )
{ char buf[WTYPE+l}];

uchar i;

uchar chano;

fseek( fp, F_UCHAN_START, SEEK_SET ),
if( fgets( buf, 1+1, fp ) =NULL)
return FAIL;
tem->openChan = atoi( buf');
if( tem->openChan ==0)
return OK;
for(i=0; i <tem->openChan; i++)
{ fseek(fp, F_CHAN START + i*(WTYPE+l), SEEK_SET );
if( fgets( buf, WTYPE+1, fp ) ==NULL )
return FAIL;
chano = atoi( strrchr( buf,’ ')+ 1) - 1;
if( chano <0 || chano > 7)
return FAIL;
tem->Chan[chano].stat = ON;

fseek( fp, F_CHAN_START + (WTYPE+1)*tem->openChan + 2 + i*(WTYPE+1),
SEEK_SET ),
if( fgets( buf, WTYPE+I, fp ) == NULL)
return FAIL;
CutStringFrontSpace( buf );
strepy( tem->Chan[chano].type, buf);

fseek( fp, F_CHAN_START + 2*(WTYPE+1)*tem->openChan + 4 + i*(WTYPE+1),
SEEK_SET);
if( fgets( buf, WTYPE+], fp ) == NULL)
return FAIL;
CutStringFrontSpace( buf );
strcpy( tem->Chan{chano].max, buf);

fseek( fp, F_CHAN_START + 3*(WTYPE+1)*tem->openChan + 6 + i*(WTYPE+1),
SEEK_SET);
if( fgets( buf, WTYPE+], fp ) =NULL)
return FAIL;
CutStringFrontSpace( buf );
strepy( tem->Chan[chano].min, buf );

fseek( fp, F_CHAN_START + 4*(WTYPE+1)*tem->openChan + 8 + i*(WTYPE+1),
SEEK SET ),
if( fgets( buf, WI'YPE+1, fp ) = NULL)
return FAIL;
CutStringFrontSpace( buf );
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strcpy( tem->Chan[chano}.unit, buf);

}
return OK;

}

CutStringFrontSpace( char *str )

{ while(str[0] ="' && str[0] I=NULL)
strepy( str, &str{1] );

}
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RUN.C

#include <stdlib.h>
#include <dos.h>
#include <alloc.h>
#include <graphics.h>
#include <math.h>
#include "log.h"
#include "tui.h"
#include "vcoords.h"

#define SAMPLING_PAGE 0
#define AVERAGED_PAGE 1

extern volatile ulong RecNo;
extern volatile uchar errorFlag;
extern volatile uchar SmpData(8];
extern volatile uchar AveData[8];

extern unsigned LPTsubB;
extern unsigned LPTsubA;

uchar NChan;
uchar chno[8];
float coef]8];
float offs[8];
int  colE[8];
int colI[8];

extern unsigned SumDataf8];
extern uchar  AveNo;
extern ulong  Span;

extern ulong ~ SmpCount;
extern ulong  RecCount;
extern ulong  NRec;

extern uchar huge *Data;

extern void interrupt  (*OldTickISR)();
extern void interrupt NewTickISR( void );
extern void interrupt Sampling( void );

ulong rateSpan[] ={ 1, 10, 50, 500, 15000L, 30000L };
ulong sumAmount[] = { 1, 10, 50, 100, 250 };
extern CONFIG cnfg;

Run()
{ int i,j;
int colEl;

NChan = cnfg.openChan;
#define COL_WI 100

colE1 =400 - NChan*COL_W1/2 + COL_WTI;
for(i=j=0; i<8;it+)



{ if( cnfg.Chan[i).stat)
{ chnofj] =1;
offs[j] = atof( cnfg.Chan|i].min );
coeflj] = ( atof( cnfg.Chan[i].max ) - offs[j] ) / 256.0;
colE[j] = colEl + COL_WTI*j;
colI[j] = colE[j] - COL_WI,;

SumData[j] =0;
¥
3}
if( InitGraph() == FAIL )
return FAIL;

DrawRunScreen( SAMPLING _PAGE );
DrawRunScreen( AVERAGED PAGE ),

LPTsubA = peek( 0x0040, 0x0008 );

LPTsubB = LPTsubA + 1; /* input port address: 5 bit */
" .AveNo = sumAmount[cnfg.aveNo];

RecNo =0L;

NRec = cnfg.recAmount;

Span = rateSpan{cnfg.recRateNo];

RecCount = Span,;

SmpCount = 0L;

OldTickISR = getvect( 0x1C );

SetClock( COUNTPERTICK );
/* setvect( 0x1C, NewTickISR );
*/ setvect( 0x1C, Sampling );

Display();

‘setvect( 0x1C, OldTickISR );
SetClock( OXFFFFL );

while( kbhit() );
bioskey(0);
closegraph();
DrawMainScreen();
CursorOff();
return OK:

}

InitGraph()
{ int driver = EGA, mode = EGAHI, grResult;

initgraph( &driver, &mode, "BGI" );

grResult = graphresult();

if( grResult I= grOk )

{ if( (driver = EGA) && (driver I=VGA)) .

Ask( 1, BLUE, GREEN, 2, "GRAPHICS ERROR", grapherrormsg( grResult ) );

return FAIL;

}

setFactors();

return OK;;

}

#define GRPIX 101
#define GRPIY 231



#define GRPW 600
#define GRPH 256
#define GRPEX (GRPIX+GRPW-1)
#define GRPEY (GRPIY+GRPH-1)

#define DT_BOT 85
#define DT_TOP 100
#define DT_WIDE 70
#define DT_SIZE 4

fidefine REC_BOT 530
#define REC_TOP 550
#define REC_RIG 254
#define REC_LEF 204

DrawRunScreen( int page )
{int i;
char buf[40];
extern TAB rateMenu(];
extern TAB aveMenu[];

setactivepage( page );

setfillstyle( SOLID_FILL, BROWN );
bar( Dx(1), Dy(550), Dx(800), Dy(600) );
bar( Dx(1), Dy(1), Dx(800), Dy(25));

settextjustify( CENTER_TEXT, CENTER_TEXT );

settextstyle( DEFAULT_FONT, HORIZ DIR, 1);

outtextxy( Dx(400), Dy(580), "\4 Data Logger \4" );

settextstyle( SMALL_FONT, HORIZ DIR, 4 ); -
outtextxy( Dx(200), Dy(15), "Q - Stop G - Sampling/Average graph" );

setfillstyle( INTERLEAVE_FILL, BLUE );
bar( Dx(1), Dy(26), Dx(800), Dy(549) );

setfillstyle( CLOSE_DOT _FILL, MAGENTA );
bar( Dx(721), Dy(320), Dx(780), Dy(380) );
outtextxy( Dx(750), Dy(360),
(page = SAMPLING PAGE)? "SAMPLING" : "AVERAGE" );
outtextxy( Dx(750), Dy(340), "GRAPH" );

setlinestyle( SOLID_LINE, 0, NORM_WIDTH );
rectangle( Dx( GRPIX-1 ), Dy( GRPIY-2 ), Dx( GRPEX+2 ), Dy( GRPEY+2 ) ),

settextstyle( SMALL_FONT, HORIZ DIR, 2 );
for(i=0;1<=600;i+=50)
{ sprintf( buf. "%d", /10 );

outtextxy( Dx( GRPIX+i ), Dy( GRPIY-13 ), buf);
¥

for(i=0;1<=256;i+=32)
{ sprintf( buf. "%4.1f", (float)i/2.56 );

outtextxy( Dx( GRPIX-15 ), Dy( GRPIY+i ), buf);
}

settextstyle( SMALL_FONT, VERT_DIR, 4 );
outtextxy( Dx(GRPIX-35), Dy(GRPIY+GRPH/2), "% Full Scale" );
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settextstyle( SMALL_FONT, HORIZ DIR, 4 );

outtextxy( Dx(GRPEX+25), Dy(GRPIY-10), "sec" );

outtextxy( Dx(150), Dy(REC_BOT+7), "Recording No:");

sprintf( buf, "Total: %61d", cnfg.recAmount );

outtextxy( Dx(206), Dy(REC_BOT-15), buf );

sprintf( buf, "%2d hr %2d min %2d sec %3d msec", cnfg.recTime.hr,
‘cnfg.recTime.min, cnfg.recTime.sec, cnfg.recTime.msec );

outtextxy( Dx(390), Dy(REC_BOT-15), buf);

sprintf( buf, " Rate: %s", rateMenu[cnfg.recRateNo] );

outtextxy( Dx(625), Dy(REC_BOT+7), buf),

sprintf( buf, "Average:%s time", aveMenu[cnfg.aveNo] );

outtextxy( Dx(615), Dy(REC_BOT-15), buf ),

#define ROW_HI 20
settextjustify( RIGHT_TEXT, BOTTOM_TEXT );
for(i=0; i < cnfg.openChan; i++)
{ setcolor( 15 -1i);
line( Dx(colE[i]-50), Dy(DT_BOT+4*ROW_HI), Dx(colE[i}), Dy
(OT_BOT+4*ROW_HI) );
setcolor( WHITE );
sprintf( buf, "Chan. %d", i+1 ),
outtextxy( Dx(colE(i]), Dy(DT_BOT+3*ROW_HI), buf);
outtextxy( Dx(colE{i]), Dy(DT_BOT+2*ROW_HI), cnfg Chan[chnol[i]].type );
outtextxy( Dx(colE[i]), Dy(DT_BOT+ROW_HI), cnfg.Chan[chno{i]].max );
outtextxy( Dx(colE[i]), Dy(DT_BOT-ROW_HI), cnfg. Chan[chno[i]}.min );
outtextxy( Dx(colE[i]), Dy(DT_BOT-2*ROW_HI), cnfg.Chanfchno[i]].unit );

Display()

{ uchar i, visualP;
unsigned graphX;
unsigned min;
char  buf20];

visualP = SAMPLING_PAGE,;
for( ; RecNo < NRec; )
{ graphX = (unsigned)(SmpCount/50)%600;
if( graphX == 0 || graphX ==1)
{ min = (unsigned)(SmpCount/50)/600;
sprintf( buf, "Time: %2d hr %2d min", min/60, min%:60 );

setactivepage( SAMPLING PAGE );

PutGraphPlate();

bar( Dx(GRPIX+210), Dy(GRPIY-20), Dx(GRPIX+360), Dy(GRPIY—40))
outtextxy( Dx(GRPIX+360), Dy(GRPIY-40), buf );

setactivepage( AVERAGED_PAGE ),
PutGraphPlate();
bar( Dx(GRPLX+210), Dy(GRPTY-20), Dx(GRPIX+360), Dy(GRPIY-40) );
outtextxy( Dx(GRPIX+360), Dy(GRPIY-40), buf );
}

graphX += GRPIX;
for(i=0;1<NChan;)
{ setactivepage( SAMPLING PAGE);



putpixel( Dx( graphX ), Dy( SmpDataf i ] + GRPIY ), 15-i);
setactivepage( AVERAGED_PAGE ),
putpixel( Dx( graphX ), Dy( AveData[i] + GRPIY ), 15-1i);
setactivepage( visualP ); ’
if( errorFlag )
sprintf( buf, "-ERROR-" );
else
sprintf( buf, "%8.2f", (float)AveData[i]*coefli] + offs[i] );
bar( Dx( colI[i} ), Dy( DT_BOT ), Dx( colE[i]), Dy(DT_TOP) );
outtextxy( Dx( colE[i++] ), Dy( DT _BOT), buf );
}
/*  setactivepage( AVERAGED_PAGE ),
for(i=0; i< NChan; i++)
putpixel( Dx( graphX ), Dy( AveData[i]+ GRPIY ), 15-i),

setactivepage( visualP );
for(i=0; i <NChan;)
{ if( errorFlag)
sprintf( buf, "-ERROR-" );
else
sprintf( buf, "%8.2f", (float)AveData[i]*coef[i] + offs[i] );
bar( Dx( coll[i] ), Dy( DT_BOT ), Dx( colE[i]), Dy( DT_TOP) );
outtextxy( Dx( colE{i++] ), Dy(DT_BOT), buf);

*/ /
sprintf( buf, "%61d", RecNo );
bar( Dx(REC_LEF), Dy(REC_TOP), Dx(REC_RIG), DyREC_BOT) );
outtextxy( Dx(REC_RIG), Dy(REC_BOT), buf );

if( kbhit() )
{ switch( toupper( getch() ) )
{ case'Q": return; )
case 'G": visualP = (visualP == 0)? 1: 0;

setvisualpage( visualP );
break;
P
}
PutGraphPlate()
{ int i

setfilistyle( SOLID_FILL, BLACK );
bar( Dx(GRPIX), Dy(GRPIY), Dx(GRPEX), Dy(GRPEY) ),
setlinestyle( DOTTED_LINE, 0, NORM_WIDTH );
for(i=32;i<=224,i+=32)

line( Dx( GRPIX ), Dy( GRPIY+i ), Dx( GRPEX ), Dy( GRPIY+i ) );
for(i=350;i<=550;i+=50)

line( Dx( GRPIX+i ), Dy( GRPIY ), Dx( GRPIX+i ), Dy( GRPEY ) );
setfilistyle( INTERLEAVE_FILL, BLUE );

}
a



SAMPLING.C

#include <stdlib.h>
#include <dos.h>
#include <math.h>
#include "log.h"

volatile ulong RecNo;
volatile uchar errorFlag;
volatile uchar SmpData{8];
volatile uchar AveData[8];

unsigned LPTsubB;
unsigned LPTsubA:
extern uchar NChan;
extern uchar  chno{8];
unsigned SumDataf3];
uchar  AveNo;
ulong  Span;

ulong SmpCount;
ulong RecCount;
ulong NRec;

extern uchar huge *Data;

void interrupt  (*OldTickISR)();
void interrupt NewTickISR( void );
void interrupt Sampling( void );
void SetClock( long clockcount );

void interrupt NewTickISR( void )
{ uchar i;

SmpCountt+;
for(i=0 ; i<NChan; i++)

{ if(rand()%2)
if(rand()%2)

SmpData[i] = (rand()%2)? ((SmpData{i]<255)? SmpData[i]+1:SmpData(i]):

((SmpData[i]>0)? SmpDatali]-1:SmpDatal[il);

SumData[i] += SmpDatafi};
h
if( 1(SmpCount % AveNo) )
{ for(i=0;i<NChan; )
{ AveData[i] = SumData[i] / AveNo;
SumData[i++] = 0;
}

if( (SmpCount == RecCount) && (RecNo < NRec) )

{ for(i=0;i < NChan; i++)

Data[ RecNo*(ulong)NChan + (ulong)i | = AveData(i];

RecCount += Span;
RecNo++;

P

/* macro for A/D converter

#define START 0x80 /* START and ALE */

*/
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#define TAKEHIGH 0x40 /* control MULTIPLEXER out 4 high bit */
#define HIGH  OxFO /* mark 4 high bit */

#define LOW O0xOF  /* mark 4 low bit */

#define EOCbit 0x08 /* END OF CONVERSION bit */

void interrupt Sampling( void )

{ uchar i;
uchar againFlag;  /* flag for checks repeation when error occured */
uchar convFlag; /* flag for checks conversion activity */
SmpCount++;
[*memmmnnnne Sampling Datg~--«-==~-===- —-*/
for( againFlag = errorFlag = i = 0 ; i<NChan; i++)
{

AGAIN:outportb( LPTsubA, chno[i});  /* Important, must lead */
outportb( LPTsubA, START/|chnofi] ); /* clear old chanel address */
outportb( LPTsubA, 0x00 ); /* conv. start on tailing */
for( convFlag = 0;;) /* wait for already conv.. */
{ if{ EOCbit & inportb( LPTsubB)) /*if EOC go HIGH */
{ if( convFlag)
break;
else /* no conversion */
{ if( againFlag)
{ errorFlag = I;
break;
}
else
{ againFlag =1;
goto AGAIN;
Prd
else
convFlag = 1;
}
SmpData[i] = (inportb(LPTsubB)>>4);  /* take 4 low bit but get by 4 high bit from
LPTsubB */
outportb( LPTsubA. TAKEHIGH ); /* control multiplexer for taking 4 high bit */
SmpData[i] = (HIGH&inportb(LPTsubB)) | SmpData(i] );
SumData[i] += SmpData(i}];
%
'if( 1(SmpCount % AveNo) )
{ for(i=0:i<NChan;)
{ AveData[i] = SumData[i] / AveNo;
SumData[i++] = 0;
}
if( (SmpCount == RecCount) && (RecNo < NRec) )
{ for(i=0; i<NChan; i++)
Data[ RecNo*(ulong)NChan + (ulong)i ] = AveDatali];
RecCount += Span;
RecNo ++;

Py

void SetClock( long clockcount )

{ outportb( CTRLCOUNT, 0x34 );
outportb( COUNTREG, clockcount&O0x00FF );
outportb( COUNTREG, (clockcount&0xFF00)>>8 );

}
a
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TULH

#ifndef TUI_declare
#define TUI_declare

#include <conio.h>
#include <string.h>
#include <ctype.h>
typedef unsigned char uchar;

#define BIOSData_Seg 0x0040

#define VidBufOfs *((unsigned far *)MK_FP( BIOSData_Seg, 0x0076 }))
#define VidBufSeg 0xB800 ’

#define VIDRAM 0xB8000000L

void InitVid();
void Cursor ( char start, char end);

#define CursorOn() Cursor( 7, 6)
#define CursorOff() Cursor(0, 1)

void ClearText( int x, inty, int endx, int endy );

void ClearAll{ int x, int y, int endx, int endy );

void SetBackColor( int x, int y, int endx, int endy, int back );
void SetForeColor( int %, int y, int endx, int endy, int fore );
void GetAttribute( int x, int y, int endx, int endy, char *buf);
void PutAttribute( int x, int y, int endx, int endy, char *buf);

void PutString( int x, int y, char *str);
void PutNChar( int x, int y, int n, char *str ):
void CenterString( int 'y, char *str );

typedef struct { int ix;
int iy;
int ex;
int ey;

- int edge;
int elev; /* FLOAT or NORMAL */
int fore;
int back;

. char *scm;
.} BOARD;
#define FLOAT 1
#define NORMAL 0

void Hline( int x, int y, int endx, char line );
void Vline( int x, int y, int endy, char line );
void Putcxy( int x, int y, char c);

void Frame( int lef, int top, int rig, int bot, int edge);
void BuiltBoard( BOARD *b );

void EraseBoard( BOARD *b);

/* double broader marcro */

#define DH 205 /* horizontal */
#define DV 186 /* vertical */

#define DTL 201 /* top left corner */
#define DTR 187 /* top right corner */



#define
#define
#define
#define
#define
#define
#define

DBL 200 /* bottom left corner */
DBR 188 /* bottom right corner */
DC 206 /*cross */

DDB 203 /* down branch */

DUB 202 /* up branch */

DRB 204 /* right branch */

DLB 185 /* left branch */

/* single broader marcro */

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define

#define

#define
#define

typedef

#define
#define

SH 196 /* horizontal */

SV 179 /* vertical */

STL 218 /* top left corner */
STR 191 /* top right corner */
SBL 192 /*bottom left corner */
SBR 217 /* bottom right corner */
SC 197 /*cross*/

SDB 194 /* down branch */
SUB 193 /* up branch */

SRB 195 /* right branch */

SLB 180 /* left branch */

SBDD 209 /*single branch down from double */

SBDU 207 /* single branch up from double */
SBRD 199 /* single branch right from double */
SBLD 182 /* single branch left from double */
NOEDGE 0
SINGLE 1
DOUBLE 2
struct{ char *item; /* tab's item */
char k; /* short cut key , NULL = not used */
int x; /* x ordinate */
int vy; /* y ordinate */
int w; /* tab's wide ¥/

int stat;  /* stutus : ENABLE , DISABLE */
char *help;  /* information */
} TAB;

ENABLE |
DISABLE 0

typedef struct.

{ unsigned char hilight;
unsigned char back;
unsigned char mark;
unsigned char enable;
unsigned char disable;

} TABCOLOR:

typedef struct

{ unsigned char x;
unsigned char y;

} TABHELP;

void SetTabMark( int color );
void SetTabHilight( int color );



void SetTabBack( int color );

void SetTabEnable( int color );

void SetTabDisable( int color );

void GetTabColor( TABCOLOR *tabcolor ),
void SetTabColor( TABCOLOR *tabcolor );

void Putltem( TAB tab );
void PutMenu( TAB tab[], int n);

int MenuSelect( TAB Tab{], int TabAmount, int init );
int PopupMenu( TAB tab[], int n, int init );

void SetScrollPage( int x, int 'y, int w, int h );
int ScrollMenu( char *menu(], int n, int init );

int BuiltMNBR(inty, TAB *head, int n,... );
int MenuBar( void );

int headMNBR( void );

int childBar( void );

int Ask( int nChoice, int fore, int back, int n,... );
int Hollow();

int GetNChar(int X, inty, int n, char *str );

int IsDigString( char *str);
int GetDigitString( int X, int y, int ndigit, char *str );
void Beep():

#define Enter \r'

#define Space '

#define Esc 0x1B

#define Tab_ \t'

#define Bckspc 0x8

#define Delete 0x5300
#define Home 0x4700
#define End 0x4F00
#define UP_AIRROW 0x4800
#define DOWN_AIRROW 0x5000
#define LEFT_AIRROW 0x4B00
#define RIGHT_AIRROW 0x4D00
#define Page Up 0x4900
#define Page_Down  0x5100
#define Ctrl:F10 26368

#endif
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TULC

#include <stdio.h>
#include <dos.h>
#include <ctype.h>
#include "tui.h"

typedef union { int i; char c[2]; } UNION;,

#define BIOSData_SEG 0x0040

#define VIDMODE_SEG BIOSData_SEG

#define VIDMODE_OFS 0x0049

#define MONOVID_ADDR (UNION far *)0xB0000000L
#define COLORVID_ADDR (UNION far *)0xB8000000L

UNION far *Vid = MONOVID_ADDR; /* default video ram address */
uchar VidMode;

TABCOLOR TabColor = { LIGHTGRAY, BLACK, MAGENTA, WHITE, BLUE };
TABHELP TabHelp ={1,25};

struct { uchar nH; /* amount of Head */
uchar idH; /* Head index */
TAB *head; /* Head object */
uchar *wC; /* array of Child wide */
uchar *idC, /* array of Child index */
uchar *nC; /* array of Child amount */

TAB **child, /* array of Child menu pointer */
} MB; /* Menu Bar Object */

struct { uchar x;
uchar y;
uchar w;
uchar h;

} Scroll;

enum MessagE { ESC=0, ENTER, CLOSE, PULL, LEFT, RIGHT };

void InitVid()
{ uchar far ¥*vmode = (MK_FP( VIDMODE_SEG, VIDMODE_OFS ));

VidMode = *vmode;

Vid = ((VidMode == 2)||(VidMode == 7))? MONOVID_ADDR : COLORVID_ADDR,;
}

void Cursor(char start,char end)
{ union REGS r;
r.hah=1; /* function assigned cursor' size */
r.h.cl = start;
r.h.ch =end;
int86( 0x10, &r, &r);
}

void Hline( int x, int y, int endx, char line )
{ register uchar i;
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i=x-1;
Y-,
y *= 80,

for( ; i < endx; i++)
Vid[i+y].c[0] = line;,
}

/* draw vertical line from (x,starty) to (x,endy) with character ¢ */
void Vline( int X, int y, int endy, char line )
{ register uchar i;
X--;
for(i=y-1; i <endy; i++)
Vid[(i*80)+x].c[0] = line;

/* put corner character ,c, at (x,y) */
void Putcxy( int x, int y, char ¢)
{ x5y
Vid[ x + y*80 ].c[0] =c;
}

void Frame( int lef, int top, int rig, int bot, int edge)
{ uchar f]6]:
#ifdef DEBUG
if( (lef>rig)|l(top>bot)|l(lef<1)[|(rig>80)|i(top<1)ji(bot>25) )
_ Abnormal(" Frame() : bad co-ordinate ! ");
#endif
switch( edge)
{ case 0:{]0]=0; f1]=0; f]2]=0; {[3]=0; f[4]=0; f[5]=0; break;
case 2: f{0]=DH, f[1]=DV;, f[2]=DTL; f[3]=DTR, {[4]=DBR; f[5]=DBL; break;
default: f{0]=SH; f[1]=SV; f[2}=STL; f[3]=STR; f[4]=SBR; f[5]=SBL; break;-
} .
Hline( fef+1, top, rig-1, f[0] );
Hline( lef+1, bot, rig-1, f[0]);
Vline( lef, top+1, bot-1, f1]);
Vline( rig, top+1, bot-1, f{1] );
Putcxy( lef, top, f]2});
Putexy( rig, top, {3] );
Putexy( rig, bot, f4} );
Putexy( lef, bot, {]5]);
}

void BuiltBoard( BOARD *b )

{ b->scrn = (char *)malloc((b->ex-b->1x+b—>elev*2+l)*(b->ey-b->1y+b->elev+1)*2)
gettext( b->ix, b->iy, b->ex + b->elev*2, b->ey + b->elev, b->scrn );
ClearAll( b->ix, b->iy, b->ex, b->ey );

Frame( b->ix, b->iy, b->ex, b->ey, b->edge );
SetBackColor( b->ix, b->iy, b->ex, b->ey, b->back );
SetForeColor( b->ix, b->iy, b->ex, b->ey, b->fore );
if( b->elev )
{ SetBackColor( b->ix+2, b->ey+1, b->ex+2, b->ey+1, BLACK );
SetBackColor( b->ex+1, b->iy+1, b->ex+2, b->ey+1, BLACK );
P}

void EraseBoard( BOARD *b)
{ if(b->scrn == NULL)
return;
puttext( b->ix. b->iy, b->ex + b->elev*2, b->ey + b->elev, b->scrn );



free( b->scrn );
b->scrn = NULL;
}

void SetBackColdr( int x, int y, int endx, int endy, int back )
{ register unsigned char i, j;

back = ((VidMode==2)||(VidMode=7))? BLACK : back;
#ifdef DEBUG

if( back > LIGHTGRAY )

. Abnormal( " BackColor() : bad background color | ");
#endif

for( i=x-1; i<endx; i++)

for( j=y-1; j<endy, j++)
Vid[ i+j*80 ].c[1] = (back<<4)|(Vid] i+j*80].c[1]&0xf);

}

void SetForeColor( int X, int y, int endx, int endy, int fore )
{ register unsigned char i, j;

fore = ((VidMode==2)||(VidMode==7))? WHITE : fore;
for( i=x-1; i<endx; i++)
for( j=y-1; j<endy; j++)
Vid[ i+j*80 ].c[1] = (Vid[ i+j*80 ].c[1]&0xf0) | fore;
}

void PutString( int x, int y, char *str )
{ register unsigned char i;
X-= ¥
for( 1= 0; strfi]; i++)
Vid[ x + y*80 +1i].c[0] =str{i];
}

void PutNChar( int x, int y, int n, char *str )
{ register unsigned char i, len;
X==, y-=,
len = strien( str ),
for(i=0; i<n ; i++)
Vid[ x + y*80 +1].c[0] =(i <len)?str{i]:'";

}
void CenterString( int y, char *str )
{ uchar len;

len = strlen( str);
#ifdef DEBUG

if( len>80)

Abnormal( " CenterString() : string not fit " );

#endif

PutString( 41 - len/2, y, str );
}

void ClearText( int X, int y, int endx, int endy )
{ register unsigned char i, j;
for( i=x-1; i<endx; i++)
for(j=y-1; j<endy; j++)
Vid[ i+j*80 ].c{0] ="'";
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void ClearAll( int x, int y, int endx, int endy )
{ window( x, y, endx, endy ),

clrscr();

window( 1, 1, 80, 25);
}

void GetAttribute( int x, int y, int endx, int endy, char *buf)
{ register unsigned char i, j, k;
for( i=x-1, k=0; i<endx; i++)
for( j=y-1; j<endy; j++, k++)
bufl k ] = Vid[ i + j*80 ].c[1];
}

void PutAttribute( int X, int y, int endx, int endy, char *buf)
{ register unsigned char i, j, k;
for( i=x-1, k=0; i<endx; i++)
for(j=y-1; j<endy; j++, ki+)
Vid[ i +j*80 ].c{l} =buf[ k ];
}

SetTabHelp( int x, inty )

{ TabHelp.x = x;
TabHelp.y =y;

}

void SetTabHilight( int color?)
{ color = ((VidMode==2)||(VidMode==7))? LIGHTGRAY : color;
TabColor.hilight = (uchar)color;
#ifdef DEBUG
if( color > LIGHTGRAY )
Abnormal( " SetTabColor() : Improperly Tab color" );
#endif

}

void SetTabBack( int color )
{ TabColor.back = color;

}

void SetTabMark( int color )
{ TabColor.mark = (uchar)color;

}

void SetTabEnable( int color )
{ TabColor.enable = (uchar)color;

}

void SetTabDisable( int color)
{ TabColor.disable = (uchar)color;

}

void GetTabColor( TABCOLOR *tabcolor )
{ tabcolor->hilight = TabColor.hilight;
tabcolor->back = TabColor.back;
tabcolor->mark = TabColor.mark;
tabcolor->enable = TabColor.enable;
tabcolor->disable = TabColor.disable;
-}
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void SetTabColor( TABCOLOR *tabcolor )

{ TabColor.hilight = tabcolor->hilight;
TabColor.back = tabcolor->back;
TabColor.mark = tabcolor->mark;
TabColor.enable = tabcolor->enable;
TabColor.disable = tabcolor->disable;

}

void PutTab( TAB tab, char **Buf)
{ *Buf = (char *)malloc( sizeof( char )*tab.w );
#ifdef DEBUG
if( *Buf == NULL )
Abnormal( " PutTab() : can't allowcate memmory " );
#endif
GetAttribute( tab.x, tab.y, tab.x+tab.w-1, tab.y, *Buf);
SetBackColor( tab.x, tab.y, tab.x+tab.w-1, tab.y, TabColor.hilight );

L

void DelTab( TAB tab, char **Buf)
{
#ifdef DEBUG
if( *Buf == NULL)
Abnormal( " DelTab() : *Buf = NULL "),
#endif
PutAttribute( tab.x, tab.y, tab.x+tab:w-1, tab.y, *Buf);
free( *Buf );
}

void Putltem( TAB tab)
{ uchar i
PutNChar( tab.x. tab.y, tab.w, tab.item );
SetBackColor( tab.x, tab.y, tab.x+tab.w-1, tab.y, TabColor.back );
if( tab.stat == ENABLE )
{ SetForeColor( tab.x, tab.y, tab.x+tab.w-1, tab.y, TabColor.enable );
for( i=0; i<tab.w && tab.itemfi]; i++)
{ if( tab.item|i} == tab.k )

{ SetForeColor( tab.x+i, tab.y, tab.x+i, tab.y, TabColor.mark );

break: :
P}
else
SetForeColor( tab.x, tab.y, tab.x+tab.w-1, tab.y, TabColor.disable );

}

void PutMenu( TAB tab{], intn)
{ uchar i,
for( i=0; i<n; i++)
Putltem( tabfi] );
¥

int Hollow()
{ return 1;
}

int MenuSelect( TAB tab(], int TabAmount, int init )
{ union{ int i;
char c{2];
Pow
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uchar p;

s uchar i;
char *tabBuf;
char keyid;

4 #ifdef DEBUG

if( (init == 0) || (init > TabAmount) )
Abnormal( " TabSelect() : invalid tab's initial positon (init) " );

#endif

for( p = abs(init)-1; ;)

{ PutTab( tab{p], &tabBuf);
PutString( TabHelp.x, TabHelp.y, tab[p].help );
u.i = bioskey(0);

ClearText( TabHelp.x, TabHelp.y, TabHelp.x+strlen(tab[p].help), TabHelp.y );

DelTab( tab[p}, &tabBuf);

if( u.c[0] )

{ switch( u.c[0])
{ case Enter: if{ tab{p].stat)

return p+1;
else
{ Beep();
break;
}

case Space: pt++; break;

case Tab_
: return -(p+1);

case Esc

default

}

i p++;,  break;

: keyid = FindKey( tab, TabAmount, u.c[0] );
if( (keyid !=-1) && tablkeyid].stat )
return keyid + 1;

p = (p>=TabAmount )? 0 : p;
p = ( p<0)? TabAmount-1: p;

}

else
{ uchar j;
switch( u.i)

{ case UP_AIRROW: /* find most top */

for( i=0, j=p; i<TabAmount; i++ )
{ if( tab[i].y <tab[j].y)
JEL
}
if{ tabfj].y < tab[pl.y )
/* find next up from current */
{ for(i=0; i<TabAmount; i++)
{ if( (tab[i].y < tab[p].y) &&
(tabli].y > tabfjl.y) )
J=L
} o}
else
/* find most bottom */
{ for(i=0; i<TabAmount: i++)
{ if( tab(i].y > tab[jl.y )
J=L
}
/* find horizontal nearest */
for( i=0; i<TabAmount; i++ )
{ if( (tab[i].y == tab[jl.y) &&
(abs(tab[i].x-tab[p].x)) <
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(abs(tab[j].x-tab[p].x)) )
i=5
}
break;

case DOWN_AIRROW: /* find most bottom */
for( i=0, j=p; i<TabAmount; i++ )

{ if( tab[i].y > tab[j].y )

j=t

} .

if( tab[j].y > tab[p].y )

/* find next down from current */

{ for(i=0; i<TabAmount; i++)

{ if( (tabfil.y > tab[p).y) &&
(tab[i].y < tab[j].y) )
j=t
! 1}

else

/* find most top */

{ for( i=0; i<TabAmount; i++ )

{ if( tab[i].y <tab[jl.y)
J= ],

} o}

/* find horizontal nearest */

for( i=0; i<TabAmount; i++)

{ if( (tab[i].y = tab[j].y) &&
(abs(tab[i].x-tab[p].x)) <
(abs(tab[j].x-tab[p].x)) )

i
}
break;
case LEFT_AIRROW: /* find most left */
for('i=0, j=p; i<TabAmount; i++)
{ if( (tab[i].y == tablpl.y) &&
(tabfi].x < tab[j].x))
J=1

}

if( tab[j].x < tab{p].x)

{ /* find left next from current */

. for( i=0; i<TabAmount; i++)
{ if{ (tab[i].y == tab[p].y) &&
(tab[i].x < tab[p].x) &&
(tab[i].x > tab[j}.x))
j=t

[

else

{ /* find most right */

for( i=0; i<TabAmount; i++)

{ if( (tab[i].y == tab[p].y) &&

(tab[i].x > tab[j].x))
=i
P}
break;
case RIGHT _AIRROW: /* find most right */
for( i=0, j=p; i<TabAmount; i++)
" { if{ (tab[i]l.y = tab[p].y) &&
(tab{i].x > tab(j].x))
=i

}



if( tab[j].x > tab[p].x )
{ /* find right next from current */
for( i=0; i<TabAmount; i++)
{ if( (tab[i].y == tab[p].y) &&
(tab[i].x > tab[p].x) &&
(tab[i].x < tab[j].x))
I=n
b}
else
{ /* find most left */
for( i=0; i<TabAmount; i++)
{ if( (tab[i].y = tab[pl.y) &&
(tab[i].x < tab[j].x) ).
1=
}}
break;
}
P=1J
it

int PopupMenu( TAB tabf], int n, int init )
{ BOARD brd= {80, 25, 1, 1, SINGLE, NORMAL, WHITE, BLACK, NULL }
char i

brd.fore = TabColor.enable;

brd.back = TabColor.back;

for(i=0;i<n; i++)

{ brd.ix = (tab[i].x < brd.ix)? tab[i].x : brd.ix;
brd.iy = (tab{i].y < brd.iy)? tab[i].y : brd.iy;
brd.ex = (tab[i].x+tab[i].w-1 > brd.ex)? tab{i].x+tab[i].w-1 : brd.ex;
brd.ey = (tab[i].y > brd.ey)? tab[i].y : brd.ey;

}
brd.ix--, brd.iy--, brd.ex++, brd.ey++;
BuiltBoard( &brd );

PutMenu( tab, n );
i = MenuSelect( tab, n, init );
EraseBoard( &brd );
return i;
}

void SetScrollPage( int x, int y, int w, inth)
{ Scroll.x =x;

Scrolly =vy;

Scroll.w = w;

Scroll.h = k;

}

int ScrollMenu( char *menu(], int n, inti)
{ union { int i;
char cf2];
}ou
char *tabBuf;
TAB  tab;
int Istart;

tab.x = Scroll.x, tab.w = Scroll.w;

i =abs(i)-1;



Istart = (i / Scroll.h) * Scroll.h;
PutPage( menu, n, Istart );
for(;;)
{ tab.y = Scrolly +1i - Istart;
PutTab( tab, &tabBuf );
u.i = bioskey(0);
DelTab( tab. &tabBuf);
if( u.c[0])
{ switch( u.cf[0])
{ case Enter:returni+1;
case Esc :returm0-i-1;
}}
else
{ switch(u.i)
{ case Page Up:if(i)
{ i=((i+1) > Scroll.h)? i - Scroll.h : 0;
if( Istart>1i)
{ lIstart = ((Istart+1) > Scroll.h)?
Istart - Scroll.h : 0;
PutPage( menu, n, Istart );
)
break;
case Page Down : if( (i+1) <n)
{ i=((i+Scroll.h) < (n-1))? i+Scroll.h : n-1;
if( (Istart+Scroll.h-1) <i)
{ Istart = ((Istart+Scroll.h) < (n-1))?
Istart+Scroll.h': n-1;
PutPage( menu, n, Istart );

H
else
{ Istart=n - 1;
PutPage( menu, n, Istart );
}
break;
case UP_AIRROW :if(i)
{ if( i=/lstart)
{ Istart--;
PutPage( menu, n, Istart );
;
==
}
break;

case DOWN_AIRROW : if( (i+1) <n)
3 { if(i== (Istart+Scroll.h-1))
{ Istart++;
PutPage( menuy, n, Istart);
}

i+,

H
break;
case Home : if( i)
{ i= lstart =0;
PutPage( menu, n, Istart );
}
break;
case End :if( (i+1)<n)
{ i=Istart=n-I;
PutPage( menu, n, Istart );



}
break;

P}

PutPage( char *menu(], int n, int start )
{ int i;
ClearText( Scroll.x, Scroil.y, Scroll.x+Scroll.w-1, Scroll.y+Scroll.h-1);
for( i=0; i < Scroll.h; i++)
if( (start+i) <n)
PutString( Scroll.x, Scroll.y+i, menu[start+i] );
3
/*
main()
{ char **menu;
int 1,j;
InitVid();
SetScrollPage( 4. 10, 20, 10);
Cfor(j=1;j>0;)
{ menu = (char **)malloc( sizeof( char *) * 50 );
for(i=0;1<30; i++)
{ menu[i] = (char *)malloc( 30 );
sprintf( menu[i], " menu %2d ", i+1);
}
j = ScrollMenu( menu, 50, j );
for(i=0;i<350; i++)
free( menufi] );
free( menu );
}

}
*/

int BuiltMINBR( inty, TAB *head, int n,...)
{ uchar i.j; '
uchar wide, childLen;
va_list ~argp;

MB.nH =n;
MB.idH =0,
MB.head = (TAB *)malloc( sizeof( TAB * ) );
if( !MB.head )
return 0;
- MB.head = head;
for(i=0;i<n;it++)
{ MB.head[ily =y;
MB . head][i].stat = ENABLE;
}
MB.nC = (uchar *)malloc( sizeof( uchar )*n );
MB.idC = (uchar *)malloc( sizeof( uchar )*n );
MB.wC = (uchar *)malloc( sizeof( uchar )*n );
MB.child = (TAB **)malloc( sizeof( TAB **));
if( !MB.nC || IMB.idC || IMB.wC || 'MB.child )
return O;
va_start( argp, n);
for(i=0; i <MB.nH; it++)
{ MB.child[i] = (TAB *)malloc( sizeof( TAB *) );
if( IMB.child[i] )
return 0;
MB.child[i] = va_arg( argp, TAB *);
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MB.nC[i] =va_arg( argp, int);
for( wide =0, j = 0; j < MB.nC{i]; j++)
{ MB.child[i]{j].x = MB.head[i].x + I;
MB.child[i][jly=y +2 +];
childLen = strlen( MB.child[i][j].item );
wide = (childLen > wide)? childLen : wide;
}
for(j ='0; j < MB.nCl[i]; j++)
MB.child[i][j].w = wide:
MB.wC{i] = wide + 2;
MB.idC|i] = 0;
if( (MB.head]i].x + wide + 3) > 80)
return 0;
}
va_end( argp );
PutMenu( MB.head. MB.nH );
-.return 1:

}

int MenuBarResult()
{ uchar i, j;
for(j=1=0;i<MB.nH; i++)
{ if(i!=MB.idH)
j+=MB.nC[i];
else
{ j +=MB.idCli];
return j+1;

1 1 b

int MenuBar( void )
{ uchar prev;
uchar  Direction;
char *tabBuf;,

PutTab( MB.head[MB.idH], &tabBuf ),
for( Direction = CLOSE;;)
{ prev = MB.idH;
switch( Direction )
{ case ESC:
DelTab( MB.head[MB.idH], &tabBuf);
return -MenuBarResult();
case ENTER:
.DelTab( MB.head[MB.idH], &tabBuf); -
.return MenuBarResult();
case LEFT:
MB.idH = (MB.idH == 0)? MB.nH-1 : MB.idH-1,
Direction = PULL;
break;
case RIGHT:
MB.idH = (MB.idH == MB.nH-1)? 0 : MB.idH+1;
Direction = PULL;
break;
case PULL:
Direction = SelectChild();
break;
case CLOSE:
Direction = SelectHead();
break;

~J3
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}
DelTab( MB.head[prev], &tabBuf);
PutTab( MB.head[MB.idH], &tabBuf);

3}

int SelectHead()
{ union { int i,
char c{2];
}u
char k;

u.i = bioskey(0);
if( u.c[0})
{ switch(u.c[0])
{ case Enter:
return PULL;
case Esc:
return ESC;
default; k = FindKey( MB.head, MB.nH, u.c[0] );
if( (k I=-1) && ( MB.head[k].stat == ENABLE ) )

{ MB.idH =k;
return PULL;
}
return CLOSE;
3}
else
{ switch(u.i)
{ case DOWN_AIRROW:
return PULL;
case LEFT_AIRROW:
MB.idH = (MB.idH == 0)? MB.nH-1 : MB.idH-1; o
return CLOSE;
case RIGHT_AIRROW: :
MB.idH = MB.idH == MB.nH-1)? 0 : MB.idH+1,
return CLOSE;
default:
return CLOSE;
P}
int SelectChild()
{ union { int i;
char c{0];
}ow
char k;
char *tabBuf;

BOARD brd = { 0, 0, 0, 0, SINGLE, FLOAT, 0, 0, NULL };

brd.ix = MB.head[MB.idH].x;

brd.iy = MB.head[MB.idH].y + 1;
brd.ex =brd.ix + MB.wC[MB.idH] - 1;
brd.ey =brd.iy + MB.nC[MB.idH] + I;
brd.fore = TabColor.enable;

brd.back = TabColor.back;

BuiltBoard( &brd );

SetBackColor( MB.head[MB.idH].x+MB.wC[MB.idH], MB.head[MB.idH].y+1,
MB.head[MB.idH].x+*MB.wC[MB.idH]+1, MB.head[MB.idH].y+1,
BLACK ); . .
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PutMenu( MB.child[MB.idH]}, MB.iC[MB.idH] );
for(;;)
{ PutTab( MB.child[MB.idH][MB.idC[MB.idH]], &tabBuf ),
PutString( TabHelp.x, TabHelp.y, MB.child[MB.idH][MB.idC[MB.idH]].help );
u.i = bioskey(0);
ClearText( TabHelp.x, TabHelp.y, TabHelp.x+
strlen( MB.child[MB.idH][MB.idC[MB.idH]}].help ), TabHelp.y );
DelTab( MB.child[MB.idH][MB.idC[MB.idH]], &tabBuf );
if( u.c[0])
{ switch( u.c{0])
{ case Enter: o
if( MB.child[MB.idH](MB.idC[MB.idH]].stat = ENABLE )
{ EraseBoard( &brd);
return ENTER;
}
else
{ Beep();
break;
}
case Esc:
EraseBoard( &brd );
return ESC;
default:
k = FindKey( MB.child[MB.idH], MB.nC[MB.idH], u.c[0] );
if( (k 1= -1) && (MB.child[MB.idH][k].stat = ENABLE) )
{ MB.idC[MB.idH] =k;

EraseBoard( &brd );
return ENTER;
P} }
else
{ switch(u.i)

{ case UP_AIRROW: )
MB.idC[MB.idH] = (MB.idC[MB.idH] == 0)?
MB.nC[MB.idH]-1 : MB.idC[MB.idH]-1;
break;
case DOWN_AIRROW:
MB.idC[MB.idH] = MB.idC[MB.idH] == MB.nC[MB.idH]-1)?
0 : MB.idC{MB.idH]+1;
break;
case RIGHT AIRROW:
EraseBoard( &brd );
return RIGHT;
case LEFT _AIRROW:
EraseBoard( &brd );
return LEFT;

Y

int FindKey( TAB tab{], int n, char key )
{ uchari;
for( i=0; i<n; i++)
{ if( tolower( key ) == tab[i].k || toupper( key ) == tab[i}.k )
return i;

retumn -1;
}

int GetNChar( int x, int y, int n, char *str )
{ char buf[81}], buf2{81];
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unsigned char pos;

unsigned char len;

union { char c[2];
int z;

Ty

len = strlen( str);
#ifdef DEBUG
if( (x+n>80)]| (len>n))
Abnormal( "Getnchar() : x+n > 80 | strlen( str ) > n");
#endif
ClearText( x, y, x+n-1,y);
PutString( X, y, strepy( buf, str) );
pos = len==n? len-! : len;
gotoxy( x+pos, y );
CursorGn();
. u.z = bioskey(0);
if( isprint( u.c{0]) )
{ ClearText( x,y, x+n-1,y);
len = pos = 0:
buf[pos] = NULL;
}
for(;;)
{ if(u.c[0])
{ switch( u.c[0])
{ case Esc : CursorOff();
return 0;
case Enter : bufflen] = NULL;
strepy( str, buf);
CursorOff();
return len; e
case Bekspe: if( pos > 0) '
{ pos—;
Putcxy( x+len-1,y,'');
Putcxy( x+pos, y, ' ' ); .
PutString( x+pos, y, strcpy( &buffpos], &buf[pos+1] ) );
len--;
¥
break;
default : if( isprint( u.c[0]))
{ if( len<n)/* if increase lenght 1 char so less than n */
{ if( pos<len) /* insert */
strepy( &buf[pos+1], strepy( buf2, &buf[pos]));
bufpos] = u.c{0];
bufflen+1] = NULL,;
PutString( x+pos, y, &buf{pos] );
len++;
pos++;
}
else if( len = n ) /* if increase so equal */
{ if( pos <len)
{ buf[pos] = u.c[0];

bufflen] = NULL;
PutString( x+pos, y, &buf[pos] );
pos++;

}
else /* pos ==len */

{ buffpos] = u.c{0];



buf[len] = NULL;
PutString( x+pos, y, &buf]pos] );
}} P} .
else
{ switch(u.z)
{ case LEFT_AIRROW :if( pos>0) pos—; break;
case RIGHT _AIRROW : if{ pos < len ) pos++; break;
case Home :pos=0; break;
case End : pos = len; break;
case Delete  :if( len > pos)
{ Putcxy( x+len-1,y,'');
PutString( x+pos, y,
strepy( &buf[pos], &buf[pos+1] ));
len--;
P} } .
gotoxy( x+( pos = (pos==n)? pos-1: pos ),y );
~ u.z =Dbioskey(0);
}}

int Ask( int nChoice, int fore, int back, int n,...)
{ char choice;

uchar wide, len;

char  **inform:;

va_list argp:

TAB ans[]={ { NULL, NULL, 0, 0, 8, ENABLE, NULL },
{ NULL, NULL, 0, 0, 8, ENABLE, NULL },
{ NULL, NULL, 0, 0, 8, ENABLE, NULL }
18
char  *Item[]={" Yes ", " No ", "Cancel"," OK "},
BOARD brd={0,0, 0, 0, SINGLE, FLOAT, 0, 0, NULL };

inform = (char **)malloc( sizeof( char * )*n );
wide = nChoice*10;
va_start( argp, n );
for( choice = 0; choice < n; choicet++)
{ inform[choice] = va_arg( argp, char * );
len = strlen( inform{choice] );
wide = (wide < len)? len : wide;
}
va_end( argp );

brd.fore = fore;

brd.back = back;

brd.ix = 40-- wide/2;
brd.iy = 10 - n/2;

brd.ex = brd.ix + wide + I;
brd.ey = brd.iy + n + 3;

ans[0].y = ans[1].y = ans[2].y = brd.ey - 1;

ans[0].x = 42 - nChoice*5;

ans{1].x = ans{0].x + 10;

ans{2}.x = ans{1].x + 10;

switch( nChoice )

{ case 1: ans{0).item = Item{3]; break;
case 2: ans{0].item = Item{3], ans(1].item = Item{2]; break;
case 3: ans[0].item = Item[0], ans{1}.item = Item[1],

ans[2].item = Item[2]; break;
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VCOORDS.C

/* Code for implementing 800x600 virtual display area in Turbo C graphics */
#include <graphics.h>

#define VH 600  /* height */
#define VW 800  /* width ¥/

int px,py, /*physicalxandy*/
double xf, yf, /* x and y translation factor */

/* compute translation factors, call once at start of program */
void setFactors( void )
{ px= getmaxx();
. Py = getmaxy();
xf = (double)(px) / VW;
yf = (double)(py) / VH,
}

/* translate virt x to device x, call at output time */
int dx( int vx )

{ return( {(int)( xf * vx));

}

/* translate virt y device y */

int dy( int vy )

{ return( (int)( py - /T * vy) ) );
}

a .
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BuiltBoard( &brd );
for( choice = 0; choice < n; choice++)
CenterString( brd.iy+1+choice, inform[choice] );
PutMenu( ans, nChoice );
choice = MenuSelect( ans, nChoice, 1 );
EraseBoard( &brd );
free( inform );
return choice;
}
/*
main()
{ int1;
InitVid();
i = Ask( 3, BLACK, GREEN, 2, "WARNING", "testing warning BBBBBBBBBBB" );

- getch();
}
*/
int IsDigString( char *str )
{ unsigned char i;

for( i=0; str{i]; i++)

if( (isdigit( strfi] ) == 0) && (strfi] ==""))
return O;

return (int)i;

}

int GetDigitString( int x, int y, int ndigit, char *str )
{ for(;))
{ if( GetNChar(x, y, ndigit, str) ) A
{ if( UsDigString(str)) .
Beep();
else
return 1;
}
else
return 0;

i

b}

void Beep()

{ sound( 50);,
delay( 50 );
nosound();

}

#ifdef DEBUG

Abnormal( char *msg )

{ printf( " Abnormal programe terminate ! \n" );
printf( msg );
getch(); exit(0);

#endif
0
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Data Loggers

Run System

’ Data Loggers

Software for driving Analog to Digital Converter through LPT1 port.

s

This Software and it’s Hardware belong to
Agricultural Engineering of KMIT’1

S

TerdiBe P

. Developed by
Panumas Thongtanunam 34128027:
Patama Temwootiroge 34128017
Advisor
Prof. Panmanus Sirisombroon

Assit.
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5 Data Loggers

File Run System

ystem
Comment: Testing configuration

Channels T Recording

No. type maxim Channel l—————mount Avail.
1 type: Load Cell . 0 0
2 maximum: 500 :00:000 00:00:00:000
3 minimum: O (hr:min:sec:msec)
4 unit: KgF
5 - Rate: 10 rec/sec
6 CLOSE JEPENA
7 verage: 50 time
8 |

OK - CANCEL Reset Load..

Data Loggers

féﬁeh onfiguration
Channels Recording
o, type maximum minimum unit Amount Avail.
1 Load Cell 500 0 kgF 36000 122234
2 01:00:00:000 03:23:43:200
3 Speed Wheel 60 0 km/hr {hr:min:sec:msec)
3 / >
5 Torque Meter 2000 0 lb.in Rate: 10 rec/sec
6
7 Rot. Speed 5000 0 rpm Average: 50 time
8
OK CANCEL Reset Load. .
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