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TELLING INFORMATION BY TELEPHONE LINE

Pongsak Kiattikhunrat
Yuthachai Wungmuthitakul
Associate Professor Kanok Gengerapongwath Advisor

Kredsadakorn Kromkran Advisor

Abstract
Automatic telephone service system (ATSS) is
system which assords facility in telephone service. Such

-

as informing the result of entrance examinations, share
price, guiding the bus route and giving bank services
(transfering accounts, informing statements of account,
loan interest rate, exchange money rate, etc.). Further
more, the ATSS can receive and record automatically the
time and telephone number which phone in. The operation
is sett;d by putting ATSS card in microcomputer slot
which is controlled by designed programs. Being
controlled by freely program, limit of the operation ‘-are
extensive that is the outstanding featureof this system.
Operationt connect the ATSS to the telephone line, now it
is ready for function. When the telephone 1link, it will
receive and inform @Eat it is the ATSS. When +the wuser

Press telephone code, it will decode and operate for

desired program function.
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VDROP TELEPHONE LINE = 19 v
CURRNET OF LINE = 30 ma
twrsaediuaeld
R4 = 190V / 30ma

= 338.33 ohm

3 ' y '
Lﬂaoa1n7wsuuuﬁn¥woﬂquﬂﬁ auToniold 4 wursianSefos
d
937 uguft 1 fovam 4 2997 fegyl

T & &—— RING 1
TEL. NO, 7aq1guﬁ 1 VOICE 1
R — CONTROL RELAY1
T ————— RING 2
TEL. NO_ 1oafgﬂﬁ 2 |———— VOICE 2
R ————— CONTROL RELAY2
T ————— RING 3 -
TEL. NO_ 1ea1zﬂﬁ 83 b——— vVoICE 3
R — ———— CONTROL RELAY3
T & &—— ————— RING 4
TEL. NO_ 1oa1§ﬂﬂ 4 f——- VOICE 4
e — ————— CONTROL RELAY4
gﬂﬂ 2
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gl 2 Prearquf 1 oof 4 gn Tnoudavyafignfio drreuy
agln 3 fuwieBo RING, VOICE, CONTROL RELAY %9 RING ume
CONTROL RELAY asqnéietfin PORT IN uay PORT OUT miudiu  dau
VOICE 3v0nfiaifin1997 SWITCHING NETWORK Lo Adinrsuutess
nana luNadednly

SWITCHING NETWORK BY SPACE DIVISION fusvuufiviwdn

fifinrion 99y tﬂatﬁunﬂodﬂuﬂaa§QQﬁu%eﬂﬁnumuﬁazﬂﬁ 3

%

VoIcE 10—Vl e 0DO?
VOICE 20— (V2 0D OB
VOICE 30———-—-‘&’3 - 0D0S
VOICE 40— [V4 ST
0003
NO 1 DTMF DECODER O————d P THF1 e 0D02
NO 2 DTMF DECODER O——{PTHF2 | oDO1
NO 3 DTMF DECODER O——-—JPTHF3 S———..1.Y.]

NO 4 DTMF DECODER O——— P THF4
e OP 0 2

VOICE MASSAGE O—rd’™
HusIC o {1C s —J7

7ﬂﬁ 3
L]
aﬁngﬂ 1495 SWITCHING NETWORK BY SPACE DIVISION

anAlvANTAE DB-D7 war PO2 R1nT¥uu CONTROL ﬁuﬁuﬂau'awww

L] 4

L3 ]

finnonufioInNTg

- ptur DECODER fluaeavnonredadgyrainrdud (ot
wilaa3uunnanoly %eﬁﬁnuquaavﬁezﬂ

DTMF  INPUT tﬂuﬁQQﬁmaﬂnéawﬂTnsﬁwﬁnwauanﬁtﬁwnq1u
tagbe %oavgnsﬁﬂ?naaaavqugﬂTﬂﬂauuﬂacsﬁaﬂWﬁtﬂutﬁauaauaassuu
prartaL § at-az  Fesdaflédsedrliidh 170 porT (Houvamanw
wunelng SOFTWARE Snsonils

-~ BUFFER, SELECTOR; DECODER it fudfinsorenine

ﬁaqa\uivuu TIT fuadosininrneufiiined TaeasgniRenTna1933
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_ : (]
NoNTRA (DECODER) %qgnnququﬁvaaaaztﬁan (SELECTOR) Hndlouile

IBUVAIUAY

fuuvﬂ1UQuﬂ00tﬂé80 TiT  Tdiafoslularaoafiainafuos
1BM w7aifisuinn (Compatible) Tuprrdmunniatrens  Tamiados
TIT ¥iflu card . 1fodr 1y Interface SuiaFosnonfiainod  uaflsl
aanuuufuuunauquﬂaatﬂ?ae TIT (MT1eia¥oe TIT 9193w iy18ly
udseianla 9 ﬁ1ﬁﬁtﬁuﬁnumuﬂaenwfﬁunﬁﬁaga a8 1910 mT00
.ﬂauﬁQtnafuwtﬁu7uuunauquuﬁuauann1wuqeawnae1ﬁuﬂn1uauwnﬂtﬂaﬁ
mrdtaios  TIT 1 ldeuduy 9 twreiadosronfinunefanunTe
ﬂvuqu1#éﬂﬂ wassEAINTIAL I8N uanawnﬁuéata?aanauﬁalqaflﬂu
uuﬁotﬁuﬁaga1ﬁ1ﬂ5uqﬂ twfwut1wawuwsnﬁ1uwdoﬁagatﬁuaouduqnuuﬁ
iwfn  (Dieketter 14 tnéﬂﬂtﬁulnquawaﬂﬂ 0 dreniifita Tdreuy
ﬂ?UQMTﬂﬂlﬂéOﬂﬂOﬂﬁ?lﬂO{

awnzﬂtﬁunwfﬁaivuﬁutuniwetﬂéao TIT uasiafoslulag

a ¢ \
ADNUILNDTURE Voice Card

 HONITOR

TELEFHONE wpowmmm} TELLING INFORMATION

LINE wpmmsm} BY TELEPHONE CARD
N

[r———

HAIN

PROCESSOR
_

fb
G

MICROCOMPUTER

VOICE HESSAGE CARD

TIT



s sm 31 fTlsunsvnIunussun

TunTiBnu software fiu TAT9a419199 SoftWare 913N
wieldifin 3 Taseatrede

1. TOP-DOWN DESIGN

2. STRUCTURED PROGRAMMING

3. PROGRAM MODULARITY

TularsafrsmosTirunsatts 3 wuulifidounnsnofiu Fofugofiu
offtud SeuTusuntafiar i Ronl 8 1% Lnnvantuany fofl e fol¥nvimun
Trunsuntediridasnanuarsan§2 Sm¥udnwarve i TaTeadi anegu
wuy axifin Fofl

TOP-DOW DESIGN Lﬁu‘[ﬂi\lﬂfﬁ oTﬂmnwﬁﬂuumm'mﬁmla\:

sy fundnudanseane wﬁﬂﬁﬂvuqutﬁuTﬂfunsufae%ouﬁavTﬂtun7n
70eawauﬁoTﬂsunsuﬁaaﬁ1ﬂﬂvuqutawwunﬁwﬁ aztfuintdunrsrrugaw
uuamawuﬁnvaesvuunﬁuqﬂtﬁﬂvuﬁvuﬂnéaﬂaonw Uﬂcﬂfawﬁntﬁﬂﬂquw
Ao vinsuflvasdruanunia T¥na soun TusunTimin 18 Saenan

STRUCTURED PROGRAM n 7t isulusuntauvufiTaseadry nqg

ViruTuruntaselaifinn sl uvn s ufidu lwswutﬁunﬂiﬂtdaaQUt§5u1vﬂaa
Tilrunsw LﬂawuL?au1nuaQTﬂtunfuﬁﬁwwunﬁqu1ﬂﬁ1ewuﬂwut?au1u5u
u#InTedinTInSd tulaunun Tusunss FalugnuaeiTsinsusssnunn
wan 1 sud lamasouTusunsunsena e

PROGRAM MODULARITY tﬁuTnfaafwoTﬂsunsuﬁasuﬁenwsﬁﬂ

autfuTusunsadon wise TusunTudossstnirfiudavninfiing avqe
LifidruntedauTlnvo s Turunsni Rerdoeiin n171 Bouriol fwave s Tvunya
doadut fiui Foulvvosniatienn fruinalaiin1¥n1anTa980u (Debug)
Thsunsailfdne surnvosTurunsslailug wasSeulusunsaldaeanon
1“017ﬁ1%ﬂﬂ1ﬁuuéilﬁanqﬁTﬂiﬂafﬂo.PROGRAM MODULARITY
TunsiguTusunTniwredn #317m199na0aran arvndreluntTud
T uaunw1ﬁnuw1uauwnn?un11t%ﬂuTﬂfuntu'TﬂﬂﬁﬁTﬂtunfuuﬁnﬁﬂnﬁﬁ

ﬁt%an?ﬂtun1udaatﬁwﬁu TﬂauauaauﬁauTﬂ1un1uuaﬂo?uzﬂnae FLAG
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ﬂgnﬁﬂuuﬂﬂutﬁaﬂdauuﬁaWuuuvﬂnaﬂuﬁ1

wiaudalunt Ssulisunsn

7 BauTirunTaludnaSuudl wioTusunsaifiv 2 daulng
fio

1. Tﬂtunsuﬁﬂnﬂtt#neﬂaqaﬁ17a17ﬁwe % (Data Basé)

2. Tirunsudnrevunisdroruassia¥os TIT

TUsunTudn Data Base tﬁuTﬂ:unsuﬁ1ﬂn:anﬁagaﬁwaaﬂt
AN 9 awaautﬁuﬁagaﬂaowaﬂuuuuaauuaaﬁnﬁnuﬁ WRYDITIANAINTY
wavosnonligilusurmis  vay ﬂoﬁﬁuaéﬁuiwavﬁﬁ1ﬂ1ﬁowu5nvuuﬂn
F9TrunTndn Date Base FarunTn Fauifunffine (window) 1o
51uuﬂﬂqwuaunvnﬁuQnsanﬂaqa1ﬁﬁﬂwfu3na1ﬁwuéﬁ sr L fuTirunsnwes
niTnsonfiaya Aruuuwantsaouluudariem

duTusunsudnssuuninireaurostades TIT du  qufuTus
unfuﬁiﬁﬁagaﬁtﬁuawnTﬂsuniuﬁn Data Base N19nl14d2untelumiag
AN[ tﬁatﬁuﬁaga1unW7uﬁoﬂﬂ1a11 a1nﬁuastﬁﬂ§7ﬂ1un1uﬁ1ﬂﬂ1u
Quawfﬂuvf (Hard Ware) w0a1A¥0e TIT Tagartiernt fudnume
MODULARITY B¢  avm17a wie SureduTusunyadef

- TUsunyy INITIALIZATION

TUsunss VOICE CARD

TUsunyy RINGING DETECTOR

TUsunys DTMF DECODER

TUsunsy HOOK SWITCH RELAY

Tﬂ‘l’ltﬂ‘i’&l SWITCHING NETWORK CONTROL

TUsunTy DISPLAY

I

g . :

sefuTdsunTenng 9 Sdunountsvireudieo (HotFusulvsunga

INITIALZATION 38N DOWN LOAD ﬁagaQWn DATA BASE (§lodal19
' ° & Y o :

T dorunevosnineaiaga nnduasdaniTidur i Sadudire 9 (FoiSw

4 L] J
dut rdTusunTandn TaeTdsunsuavdinisianTusunsatondine o 14
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L%autﬁuTﬂfun1nTuqa (Module)  HeiBaufut aunsudassrui Bonaa
traneanuas g lunrrdmun TusunsanaonsunirudtevTusunty BeTus
unTudoefiavBarvsoty waslaifidrunitedrulnve s TilsunTudn s oo
F9TvrunTndonsng 9 autiﬁﬁe1ﬁTﬂﬂnﬁ1n11qaauﬁ1ﬁoQad1e 97 A

: L4 1 U .
t38u1ﬂﬂgnﬁﬁuuﬂ§u1ﬁnauavauﬂwuﬁu

FLOW CHART %997tuM
dm¥fulusunsndn paTa Base selsivendnafe  twiw fu

.LﬁﬂeTutunsaﬁﬂsﬁuﬁaga folafinafiror lsunurein Tufifesvongag
foldrunsndnrrvunisdrontesiafos TIT tas Fasdnmaent T ey

M8 FLOW CHART {19819

(  srarr D)

¥

IHITIALIZATIOH

- HOUE DATABASE
- CLEAR HEMORY
— SETUP FLAG

HAIH PROGRAH

= PROCESS SIGHAL

AND CHECK FLAG
USE SUBROUTINE




n111ﬁe1uTﬂ1un7uﬂauﬁoua1ﬁﬂ

Tﬂ7un1uutﬁuTﬂ7un7u51ufuﬂauﬂauafﬁaﬂsuéﬁﬁauaeunﬁnvw
warausfdould tﬂaqﬁqunwfaaunwuwaaOUtﬁwanvﬁuq uauﬁanaﬁ1nawn
Tﬂtun:uﬁnauﬁw1ﬂ1ﬁ?uTUxunsuﬂauﬂutﬂéao TIT wasTurunsaifinns
THorudoll

sonuduualLnin (Diskette) BFTUTuATY MKDATA.EXE 141u
Tamf & &1 %anTesunty

A> MKDATA

aﬂn&uﬁwﬂﬂaanwwauﬂswnnnwwﬁa:ﬂﬁ 4

warasfiunud REVERSE Sufidoniny %o?unauﬁawuﬁsnﬁﬂﬂnan
ATiuuarag warly ENTER TuniyiSon¥fioldnudosnny %aunauﬁaua
faumanadoil

- Create new file tﬁuﬁqnﬁuﬁunwfawovaualnﬁtua?ﬂﬁw

wiuaiweuﬂuﬂauaqnu tﬁaLﬁanqiua1avﬁnw7nwutﬁanawuuu?aanﬂfo
nﬂo‘ﬁcgﬂﬁ 5

- o ' .
- Load data file nﬂwﬁwnTuanﬁauaawnuduaﬁuuntn%n

Lﬁat50n1ﬂuauauﬁnw1nﬁu§aﬁnaon11auawutn1u1tnu111uwuqaﬂ71ua1
46

- Save data file ﬂﬁﬂuﬂnlﬂUﬂONﬂﬁﬁOﬂquﬂuQQﬂQWNQWTﬂﬂ

wfin 171k 18 oo lual wFodfosn13l 4801 i A1%nen ENTER 18daqu
? 7
- Edit data tﬁunwfqﬂowuﬂwu?uuﬁ1ﬂuasﬂﬂauatnﬁ WAy
Lﬁuuauaqwu Tnafiiafidio s 14 &o
= ESC tﬁuﬂuﬁwwfuantﬁnnwvﬁwewu.
= F2 tﬁuﬂu51u¥unwsuﬁ1uﬁauatnw Tﬂﬂﬁu?ﬁw1ﬁﬂauvaua

T Tudrumisfido anr7udly

]

F3 1ﬂ1un171ﬁuﬁaqa Tﬂﬂﬁagaﬁﬂautﬁﬁ1ﬂqv1ﬂﬁaﬁﬁaga

Qﬂﬁﬂﬂﬁﬁaé

n

Fa Tﬁqunwfqﬁagaquﬁvoqﬂ ) ﬁ1ﬁTﬂﬂ1ﬂQu§na7ﬁuao
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uanu HOME W®y END tﬁaﬁaanwsnﬁulﬁwéTwunSuﬁ?ﬁanu ESC

- Exit program tﬂunﬁsﬂntﬁnnwtﬁwewunaaTﬂiunsu Tae
sefinnTara fonrnuilanon

x

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANS

CREATE & EDIT STUDENT BATA FILE

Create new file
Load data tile

. Save data file

' Edit data

R Exit prograa

Record 3

File 3

Iﬂﬁ 4 UANINIW Main menu ¥99TUTUNTN MKDATA.EXE
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KING MONEKUT INSTITUTE OF TECHNOLOGY LADKRABANG

CREATE & EDIT STUDENT BATA FILE

Create new file
Load data file

Save data file

Edit data

Clear data in eesory? (Y/N)

Record :

File !

gdﬂ 5 uansnrTaantonrnnuilaluXi4o Creste new file

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

CREATE & EDIT STUDENT DATA FILE

Create new file
Load data file
Save data file
Edit data

Load file name :

Record :

File :

;Uﬁ 6 uwanIn1Tidonlf%2Ye Load data file

- 21 -



KING MONEKUT INSTITUTE OF TECHNOLOGY LADKRABANG

CREATE & EDIT STUDENT DATA FILE

Create new file
Load data file
Save data file
Edit data

Save file nase

Record :
File :
o o
in 7 uann1Tidonld%4o seve data file
KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
CREATE & EDIT STUDENT DATA FILE
RECORD | CODE

Record nuaber
Student code
Code level

[
.
s
.

FAIL

ELECTRONIC MORNING
ELECTRONIC EVENING
TELECOMUNICATION MORNING
TELECOMUNICATION EVENING
INSTRUMENT MORNING
INSTRUMENT EVENING
COMPUTER MORNING
COMPUTER EVENING

O N O TN e APy D

LU I (I R T B T I [ 1]

E5C = Exit

F2 = Edit old record
F3 = Append record
= Change page
File 1

Key active :

UM 8 wanInITIRONE% tie Edit data
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KING NONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

CREATE & EBIT STUDENT DATA FILE

RECORD | CODE Leve]

0 = FAlL

0001 0003 H I = ELECTRONIC MORNING

0002 0011 4 2 = ELECTRONIC EVENING

0003 0012 7 3 = TELECONUNICATION MORNING
0004 0017 3 4 = TELECOMUNICATION EVENING
0005 0033 2 3 = INSTRUMENT MORNING

0004 0040 0 b = INSTRUMENT EVENING

0007 0043 8 7 = COMPUTER MORNING

8 = CONPUTER EVENING

ESC = Exit

F2 = Edit old record
F3 = Append record
F4 = Change page
File 3

Recard nusber : §
Student code : 34 + Key active : F2
Code level : 4

Zﬂﬁ ) uaﬂcnﬁilﬂowunacﬂu F2 tuwaﬁa EdTt data

KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG

CREATE & EDIT STUDENT DATA FILE

RECORD § CODE Lavel
0 = FAIL
0003 0012 7 1 = ELECTRONIC MORNING
0004 0017 3 2 = ELECTROMIC EVENING
00035 0035 2 S = TELECOMUNICATION MORNING
0004 0040 0 & = TELECOMUNICATION EVENING
0007 0043 8 3 = INSTRUMENT MORNING
6 = INSTRUMENT EVENING
7 = CONPUTER MORNING
8 = COMPUTER EVENING
E5C = Exit
F2 = Edit old record
F3 = Append record
F4 = Change page
File :
Record nuaber ¢
Student code : Key active : F4
Code level :

gﬂﬁ 10 uanannsﬂﬂewuuaeﬁu F4 Tu¥9dlo Edit data
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nw11ic1u7ﬂ7un7unvnqutﬁiae TIT
tﬁaoaﬂnﬁﬂgﬂﬁtﬂ?aetﬁutawaaqquuduawuuﬁtugntﬁuuﬁuﬁa
A 611#&n?aaﬁwnw7Twanuﬁuﬁagaﬁwgnainuduawuuﬁtnﬁnauﬁﬁﬁﬁﬁw
0 HeiuSekoaiurafiad (raMDISK) AovednanIntTin e uo sRad
Tnad 15 luwsnunulna #Tusunsy voIsk.svs wso RAMDRIVE.SYS w89
DOS (Disk Operating System) tfiugratrourautiad Sesvdosataely
ﬁnawuqtﬁﬁﬁuﬁaﬁ1ﬂfﬁ 360 Kbyte Tﬂﬂafﬂouﬂuﬁagaﬂa CONFIG.SYS
1 lundunos §of
A> TYPE CONFIG.SYS
FILES=32
DEVICE=VDISK.SYS 360 512 32
A> _
tﬁagnﬂaata?auﬁaqﬁWdudu TIT 1¥lasd & wasuduTusunsy
vorcepata 1¥laad 8 snfuiFantud
A> TIT
unavadnag Tusunty TIT avfinrsdriun <cory) TdTunTy
A9 9 ﬁaé?uuduawuuﬁtu5n1ﬂ1¥1uu1uﬁaﬁ sntufias ¥ toudoududs
gaﬁtﬁusﬁaﬂfvﬁwﬁﬁ wavanefaould doldannTvrunty MKDATA.EXE §i
1dfouton13udn Srudndoyalaififisvant BnTurunaafanun
ﬁwuwniw%auﬂuﬁaqaﬂﬁauﬁﬂwaﬁn uauTﬂ:un7u1ﬁn5utﬁ1§naa
udddiosn 7 FanTldorudn¥fans
A> NEWTIT -
' ﬁﬁvnﬁutﬁﬁéTﬂ?“ﬂ?ﬂﬁﬂﬂgoﬂﬁd tﬂaﬂau%auﬁuﬁagaﬁtﬁu7ﬁa
1Auda ﬁaanwwavuaﬂoﬁeguﬁ 11
Tusonwaruansantue e sane Tnydu wae tA%osudanany
nadsTnsdwd fie 4 g0 §of
- Ring uansfiensfidggransedel dun AdIns i
- Hook waneintafos T1T 1&5uanauda

- Key uaﬂeﬁvtaﬂfﬁaﬂQTnﬁtﬁﬂnﬂ
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KING MONGKUT INSTITUTE OF TECHNOLOGY LADXRABANG
TELLING INFORMATION BY TELEPHONE
CHANNEL 1 ) CHANNEL 2
Ring OFF Ring OFF
Hook OFF Hook OFF
Key - Key -==-
‘ Voice OFF Voice OFF
Search OFf Search OFF
Time use 00:00 Time use 00:00
CHANNEL 3 CHANNEL 4
Ring OFF Ring OFF
Hook OFF Hook OFF
Key Key
VYoice OFF Yoice OFF
Secach OFF Search OFF
Time use 00:00 Tise use 00:00
F1 - Save/Restore Screen ’ ESC - EXIT

gﬂﬁ 11 wanIntwee L Sun1 i nee e TlTunsy
- Voice wameiria¥es TIT find synot
- Search uanaiwTﬂfunfuﬁwﬁoﬁunﬁsﬁaﬁQTnftﬁﬁnﬁtaw1¥
- Time use uanetuanﬁQTn1tﬁﬁ1ﬂ
uonawnﬁﬁouanoﬁuﬁwnfuqﬂcﬂuﬁnaaoQu fio
- F1 tﬁu4u51w¥uﬁnuautﬁnaanwwtﬁanuaufnvwaanwu
- ESC Lﬁuﬂuﬁwn?uant5nnw1ﬁwewuuaeTﬂ1un1u
Folunoutt TurunsunoufuTnsdudsnTudifid i o uuds
(ofidgqantede frunfliafos 9 Bevnouty uauawuﬁfnqwa1ﬁawnaa
A fie tﬁaﬁﬁmqwmnsuﬁatﬁwuwﬁﬁao (Channe1) lafluvsiinues Ring
faefian1ae on waxifoiafecléfuaraudfavinldussfineoe Hook §
anaefu on uauanwauﬁaunoaéaunsvﬁe1ﬁﬁnw711eguﬁv
nn?aoauﬁwnwtgnnaufu tﬁauanqﬁQTnttﬁwuw1ﬁn71ui1tﬁu
%o snoufudnludf nﬁvgﬂqnﬂgevaeLﬂ?aoavﬁwﬂﬁnﬁﬂaanwwutvﬁﬂ
voice fian1aeifiu on uautﬁaQTn7nn7ﬁaﬂtuﬁwﬁ7 favisngtavria

futiufirrontudreluurifin  Key QﬂOQTﬂTlﬁﬁqﬁtQGWHTUNﬁm 3 uaf
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tn?aoﬁavgﬂtﬁaﬁﬂnw1ﬁndatwtwuiﬁQTn71#1ﬁt1awu1u1uuaaun77u57
1uﬁmuﬁtﬂfaoﬁﬂﬁoﬁwewuaéavuanawaﬁctﬂuﬂnﬁn%uﬁuév 89
tHoldtfluiaarunn 0 avdal¥aonwe dould Foldtmuninldonufiiaw
fio dn F1 seiinirdasenwinelifieanoniminenueeinfos waviilo
naly F1 drfavuanwadedy
tﬁaﬁaonwstﬁn?ﬁaﬂuﬁnﬂQN Esc fastfunrraniBaniatiens
1991AF 0 snouFuTnsdwrisn TudiRtiuf

KINE MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
TELLING INFORMATION BY TELEPHONE
CHANNEL 1 CHANNEL 2
Ring oN Ring OFF
Hook OFF Hook OFF
Key = Key -
Voice OFF Voice OFF
Search OFF *Search OFF
Time use 00:00 Tise use 00:00
CHANNEL 3 CHANNEL £
Ring OFF Ring OFF
Hook OFF Hook OFF
Key == Key S
Voice OFF Voice OFF
Secach OFF b Search OFF
Time use 00:00 Time use 00:00
F1 - Save/Restore Screen ESC - EXIT

7Uft 12 wan st JofidgananTeit el fann
]

- 26 -



KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG
TELLING INFORMATION BY TELEPHOME
CHANNEL 1 CHANNEL 2
Ring OFF Ring OFF
Hook 0N Hook OFF
Key 004- Key —
‘Voice OFF " Voice OFF
Search OFF Search OFF
Tine use 00:45 Time use 00:00
CHANNEL 3 CHANNEL 4
Ring OFF Ring OFF
Hook OFF Hook OFF
Key e Key e
Voice OFF Voice OFF
Secach OFF Search OFF
Tine use 00200 Tise use 00:00

F1 - Save/Restore Screen

‘;ﬂﬁ 13 tﬂnQ’Tﬂ‘nﬁwnﬂ‘:ﬁaﬂwiwﬁ'z
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LISTING PROGRAM
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#include <project.h>
#include “keycode.hs
finclude “malloc.hs
#Hinclude <stdio.h:
#include <fentl.h:

extern int swn_v[4],
sw_kE4];
extern int channel;
extern char filename[40]:
int count_recy
unsigned int Xstudents
static unsigned int pol = OOfs

AR B EEEE R SR B P RS E R R
X Chectk: ringing ¥
3 Global input : channel (©, 1, 2 o 2) X
¥  Retun : O for no ringing, otherwish has ring %
Xk X XK XX X X K X KX X KK K & XX k¥ X X X x x/
chkring()
L

register int chg

ch = ~inp(FI3);
switch (channel) {

case O 1 ch &= O0x10; break s
case 1 @ ch &= 00 breal:;
cage 2 & ch &= Ox40; breal:
case 3 @ ch &= OxBO; breal:

h

retum(ch) s
¥

FEX R XX XK KR X KKKk KK R XK KKK KKK KK
¥ Storbe for Tone decoder 4
b 4 Global input : channel (0, 1, 2 or 3) b 4
¥ Retwn : O for no strobe, otherwish has strobe X
CEEX R KRR K KR R K K K KKK KK KKK KKK K K/
stroba()
1

register int chs

ch = inp(PI3);
switch (channel) {

case O ¢ ch &= 13 breal: s
case 1 : ch &= 23 breal 3
case 2 1 ch &= 4; break
case 3 1 ch &= 8; break

b
J

return(ch);

e



ZEE X XXX XXX KX X XXX KX KKK X XXKXXK XK
¥  Hook up, set relay & on LED X
¥ Global input : channel (0, 1, 2 or 3) X
¥ PReturmn : no output 4
XK K % % %X % % K ok X %k k Xk X X % X ok X Kk k kX XXX X/
onhook. ()

{

register int ch;

ch = pols
awitch (channel) {
case O ¢ ch = (chi0x80) & Oxf73 breaks
case 1 1 ch = (chi0u40) & Oxfby breaks
case 2 1 ch = (chiOv20) & Oxfds breakg
case 3 1 ch = (chiOoxl0) & Oxfe; breaky
¥
outp(FOL,ch) s
. pol = chg -
}
Z¥ X R K K K ok kK ok kX K X KX XK KX K XKE XXX KK
¥ Hook down, reset relay & off LED
¥  Global input @ chamnel (0, 1, 2 or 3) b 4
¥ Retun : no output 4
X X X X X X X X X kK X K XK X XXk X XX kX% XX XXX/
offhook () I
{
register int chg
ch = polg
switch (channel) {
case 0 2 ch = (ch#0Ou7f) | OxBy breaks
case 1 ¢ ch = (ch@Oxbf) | Ox4: breaks
case 2 : ch = (ch#Oxdf) | Ox2; breaks
case I 1 ch = (ch¥Oxef) | Oxls breaks
¥
outp(FOL,.ch) s
pol = ch;

“
g

ZE KK X X KX KX KK X KXEXKKEREEEX K XK XXX XX

¥ On gate for get key-telephone 4
¥  Global input ¢ channel (0, 1, 2 or 3) 3
¥ Retum : no retuwmn *

X XK XX XXX X X % Kk k Xk XXk kXX XXX XXX/
ankey ()
{

outp(FO2, sw_klchannell)s

b3

J
JE R R KRR XK KX K KX KX KK KKK XX XXX Kk

¥  Off gate key-telephone X
¥ Global input : channel (O, 1, 2 or 3) %
¥  Retum : no retumn X

Xk X K X Xk ¥ X X X XXX XXX XXX XX KX XXXX
offkey()
1
outp(FO2, swn_klchannell & OxOf)g
¥

E:]



ZEE XXX X R R R XX R KK KK XXX KX XK XXX XK

¥ On gate for send voice X
b 4 Global input @ channel (O, 1, 2 or X) X
b4 Retwn @ no retum X

¥k Rk Kk K X X ¥ %k ok ¥ XX Xk XX XXX XXX XX X/
onvolice()
1

autp(FO2, swn_vichannell)s

¥

20 Sr 20 40 40 30 30 20 20 20 S 20 30 3b 30 30 S0 S S b AP 3 3 3 S 2
¥ 0Off gate send voice *
X Global input @ channel (0, 1, 2 or 3) L 3
¥  Retum : no retumn 4

X kK & % %k X % K kX X ok K X X X kK Kk K X K X kX X X X X/
offvoice()

t

outp(FO2, swn_vichannell & OxOf);
\
J

KRR R KK kX K KXk kX kX XK XXX XX XXX XK

b 4 Read student mark data file "STUDENT.TST *
X File structure @ unsigned id, marksg *
¥ Output @ setup count rec *

XX K KX XK X KX XXX KR KKK KK XX KKK X X/
readfile()
t

register int fh, chg

clrwin(0,0,24,7%9) s
locate(0,23) s
student = (unsigned int X)mal loc (40000) 3
if (student==NAL1) {
puts("Memory allocate error.");
exit(l)s

i
b

awr-ite (0,0, "Enter data file name ")
gets(filenam=) s

if ((fheopen(filename, O _RDOMLY)) == -1) {
puts("Opan data file fail.")g
eit(1)s

Y
4

if ((ch=read(fh, (char ¥)student, 100X0)) == -1)
puts("Read data student file fail.")s
emit(l);

~a

"
4

caount_rec = ch/4;
close(fh) s

e



ZE XX XXX R KK KX KX KK EXXER KX KX XX XX
¥  Search code X
X retuwrn @ Mark of code X
X Date : Q03/18/1990 4

XX K K K KX K XX XX XXX KKK XXXX XXX X/
int search_data(code)
unsigned int codes

18
register unsigned int ¥ptr = (unsigned int X)student;
register int ij
for (i=03 i<count_reci i++, ptr++)

if (kptr++ = code)

returm (Xptr) 3
retum(0); /% code not found X/
¥
JE XX R KKK KX X XK KK KX Rk KX KKK X X Kk
¥ On & Off screen for Monochrome display ¥
X Toggle mode X

¥  None input and retum -
KX X XX kX kX kXX XX REXKEX XXX XXX X/
on_offscreen()
{
static int val=0x283 ]
val “= Ox0Pg g /% Toggle bit O, 3 %/
outp(OxZB3, val):

}l

ZX XX X XXX XK KX K XK KX KX XXX XXX XK KK
¥ Check keyboard betwsen delay time 4
¥  None input, if keypressed to check key X
kX kX ok k Xk kXK X XKk KX XKXX XXX XX X/
chkkey()

1

register int chg
if (_bios_keybrd(1)) {
ch = getkbd():
switch (ch) {
case F1 @ on_offscreen()s break s
case ESC ¢ eexdt()y breal s

g

)
J

7R K Xk X Kk kK K K X X X XK XXk K KX X XXX XXX XX
¥  Terminate program, used by keypressed ESCARE X
¥k ok ok ok % k% ok X Xk X X KK XK XXX XXX XX X/
eaxit()
1

offhook.( )

clrwin(0,0,24,79); i

locate(1,0);

otp(OxZES, 0:28)3

qurite (0,0, "GoodBye..")s

exit();



#include “keycode.h>

extern unsigned char menuj
extern int  fring[4l, fhook(4],
freyl[4l, fvoicel4],
faearchi4]s
extern unsigned int stimel(41:
extern char key[5];
extern int channelj
static int rowl4] = { &6, &, 16, 16 }3
static int colum{4] = { 19, 58, 17, 58 }3
static char Xswl] = { "OFF", "ON " 33
unsigned far ¥ck = (unsigned far *)0x0040006cL 3

JE X E R KK KKK K XX KX XXX KX KR XXX X KK
¥ Display status X
x  None input, none return %
KX Xk X X % k k% Kk Rk kX k¥ kXK XXX K XXX XX/
status()
t
wnsigned m, =3
char str{6l;
aquwrite(rowlchannell, columnfchannell, swlfringlchannell])s
gwrite(rowlchann=1]3+1, column[channel]. swl fhook{channel11) s
if (keylchannel J===0)
awrite(rowlchannel 1+2, columnlchannell, "-—")3
else
gwrite(rowlchannel 142, columlchannell, key);
gwrite(rowlchannel]+3, columlchannell, swlfvoicelchannelll)s
gwrite(rowlchannel 144, columnlchannell, swlfsearchichannelll)s

= ¥ckj
if (mretimelchannell) s = (mstimelchannell)/18.23
else g = (atimelchannell-m)/18.2;
m = s/603
5 %= 603
if (stimelchannel]l=0) s = m = O3
str{0] = (mn/10)+° 0"
strf1] = (MALO)+70" 3 stri21 = ":°3
str(3] = (s/10)+°0";
str[4] = (s410)+°0" g str[8] = '\O';

qurite(rowlchannel 1+5, coluwm{channell, str)j

_33_



XXX XXX XXX X XXX XXEX XX KX XKXXX XXX XX

1 channel test

Date : 16 March, 1990

Last update : 03/24/1990

Subroutine : MENUC.C, MENU.ASM, SUBL

/
X
X
4 Time : 23:110:00
b 4
X
b 4
X

Xk XX X x %X %X x X%

#include <keycode.h>
#include <project.h:>
fidefine TIMEEND

int swn_v[4]
int swn_k[{4]

I u

{

[}

char ¥filel]

¥
char xfile _mark[] = {

XX X XXX

X %

4x&0 x182/10

" ZH{UII 9
IIFG-R" .
“EIGHT",

"FAIL",
IITT_MII A
" IT__EII .
I'TEII .
IIT‘I\mlll .

20 2, 24
2, 24 2,
2, 7y S

>3
int fm_len[] = {
iz
int fringl4]l, fhook(41, fkeyl4l,
fvoicel[4],
faearch[4];

unsigned int stimel4];

int channel=0j;

char key[5],
bufFL40],
filename[40];

.

extern unsigned char fmenus
extern unsigned far Xckg

{ 014, Ox15, Oxle, Ox1i7 }
{ Ox20, Ox25, Ox2a, Ou2f 3

0.C,
X X

X

R KR KKK KKK X XK XK KX KX XXX X%

b Input @ numbar of
X P use num =
X ] num =

pascal delayms(num)
int numg

ks
L

S94.945 mSec

Second ¥ 18.2 or
mSec / S54.945
¥ X X X X X X K ¥ X XX XXX XXX XXX XX XX X %/

HC‘\EM . "Tmll . IIT“_’E" .
NETVEY . ngIX" : NOEVEN" .
IINI'\EII
HE"'—MII . IOET.-E" .
NTT-EH . " IT_N" \
"CT_M" 5 uCT-E'u i
Il'_ﬂ-LD" . "mIME'| .
"TNLMZ", “"CANCEL LY,
2y 242, /% Delat time in second %/
2y Ty Ty /%  of voice X/
4
/% Ring, book, key flag %/
/% Voice flag X/
/% Search data flag x/
/% Store start time X/
/¥ Active channel X/
/% Store key telephone X/
/% General buffer X/
/% Name of data file X/
/% Main menu =X/
/% Far address of clock %/
X X XX
%
X
X

long far ¥clock = (long far X)OxOO40006cL.3
long int start, finishg

start = ¥clocks
do {
status();
chizkey();

34 -

/%

/%
/%

CR7 .ASM
X

X
X
X
X
X
X
X

XX X x x x/

/% switching voice

/% switching tone decoder

Get start clock

Display status
Check keypressed

X/

X/
*/

X
*4



finish = ¥clock; ' /¥ Get current clock

T while ((int)(finish-start)<num)s
.
J

ZE XX X X K K Kk kK kK ko k ok kR R K kK K XX XXX XK

¥ Check time & check strobe X
X Input : Same delayms() X
¥ Output 2 O if out of time, 1 = has strobe X
¥ X K X X X X X X X X XK EXX XXX XXX XXX X X/

pascal chk_t_st(int num)

1
long far %*clock = (long far X)0x0040006clg
long int start, finish;
start = ¥clock;

do {
atatus() 3 /¥ Display status
chikkey()s /% Check keypressed
if (strobe()) /X if has strobe

retuwrn(nm — (int) (finish-start))s
finish = ¥clocks;
Y while ((int)(finish—start) < num);

retun(0) /% returm out of time

by

B
Z KR X KR XK K KKK XX KKK XX XXXX XK XX

¥ Get accept key telephone, check’-time X
X Return ¢ O indicate outof time %
X STAR "X, SHARP “#° *

¥ kX X X kX X X XXX E KX K KX EX K XXX XX X/
getaccp()
L
int ch, flag=l;
onkey()s
fheylchannel] =1;
do {
ch = getlkey()s
if (ch==1) /% if out of time
return(0) s '
if (ch==8TAR || ch==8HARF) /% accept %X, #
flag=0;
} while (flag)s
offkey();
fleylchannell =0;
status() s /% Display status
retun(ch);
¥

ZK K K K X X K KKK XK K K KKKk X KKK XX K KX

¥ Get 4 number of key-telephone X
¥ utput @ store number in Xkey *
4 Retwn @ 1 for Ok, O for error X
X X X X KX X K K X X KKk XKk X K XX K XXX XX %/
pascal getnum() .
1

int i, ktg

cnkey():
fheylchannel] =13

- 35 -

X/

X/
x/
74

X/

X/

X/

X/



o

/
X
¥
¥
¥
*
*
g
{

for (i=0j i<43 i++) {
Lkt = getlkey():

if (kt==0) /% if out of time X/

retum(0) s
if (kt>'9%)
i—s
else
key[i] = kij
3
offkey():
freylchannel] =0g
status() s
keyl[4] = "'\O’;
retwn(l);

£ E K X K K X ¥ K X Kk K kK Rk xRk EX XXX X KK
Get 1 mumber of key-—-telephone X
Input @ channel (0, 1, 2 or 3) X
Return @ O indicate out of time, key-telephone X
in character ('0°, "1°, ‘27, "3, 4", X%
B, T, T, '8, 9, STAR, SHARF) X
X X K X K X K X X K XXX EXEXEXX XXX XX
etlkey()
int dat, k, flag=0j;
2 = DELAYKEYj; /¥ Delat aut of time time
do {
flag=(3
while (flag==0) {
ko= ochk_t_st(k)s /% Check time & strobe
if (k<=1) /% if out of time
retun(0);
alse
flag = 13

o

J
switch (channel)

1
caze O 1 dat = (inp(FI1)>:4) & OxOfj breaks
case 1 ¢ dat = inp(FI1) & OxOf; breal:.g
case 2 @ dat = (inp(FI2):>>4) & OxOf; break
case 3 1 dat = inp(PI2) & Ox0Ofg break ;
b
if (dat » OxOc)
flag=1;
else {
flag=1;
if (strobe())
flag=03

Y

3
b while(flag)s

for (k=03 k44003 k++) {

flag=03
while (flag==)
if (strobe()==0) /% if no strobea
flag = 13
else /% if has bounce key

/% Inpart key telephone

X/

. 94

X/
94

X/



k=03
}
if (dat == Ox0A)
dat = Qg
return(dat+ Q7 ) g
>

23R IR 20 S0 20 S BF 20 20 SR S BF 20 2 3 2B S B B B b 3 3 2 3

¥ Speak mark from search_data %
X Input @ mart of code * %
¥ MNone retumn X

KX XX X X X X XXX XX XXX KX XXX XXX X X %/
voice(int mark)
T
fvoicelchannel] =1;
stroepy (buff, L") 3
strcat(buff, file_markimark]);
strcat(buff,".DAT") /% Create voice file name
anvoice();
cmdset (buff);

cmdexec() s

cmdset("F" ) s /% Play sound

cmdexec() g ;

delayms(fm_len[mark]¥182/10); S /% Delay time for speak

offvoice()s
fvoicelchannel] =03

status();
h

AR X KX R Kk kK ok kR ok ok ok ok ok ok ok oK XX KX K XK

¥  Speak number X
X Input @ number 09 X
X Nene retum b 4

XX R X X X X X % X %% X k% XK X %k Kk X X % X% % %/
pascal voicenum(char ¥name)
{

stropy (buff,"L'") 3

streat(buffname) s

strecat(buff,” .DAT"); /% Create voice file name
cmdset(buff);
cmdexec() s
cmdset(“F") g /% Flay sound
cmdexec()s
delayms(17); /% Delay time for speak
status(); /% Display status
‘.}.
main()

£
L

int chy kp, mark;
unsigned flag, tmg
long far kclock = (long far X)OxO040006cL. 3
long int stm, etm;

readfile( ) /% Read student data file

X/

b ¥4

X/

X/

X/

X/
X/

*/



gwrite (0,0, menu);
locate(23,0)3

cdo {
chikkey()s /% Check keypressed ¥4
kp = chkring(); /% check ringing X/
if (lkp)

channel = +hchannel & Iy
} while ('kp);
fringlchannel] =13
status();
stm = ¥clocks

do {
chikey():
etm = Xck;
¥ while((unsigned) (etm—stm) < &0) g
onhook () § /¥ Hand set is up X/
stimelchannel] = %clkg /% Bat start time X/
fhook[channel] =13
voice(HELLO) 5 /% Say hello X/
do {
flag=13y
ch = getnum()s /% Get 4 key telephone X/
status(); /% Digplay status X/
if (ch=0) flag=0; 05 /% If out of time x/
else {
voice(TMNIEERL) & /% Say check key telephone
fvoicelchanel]l =1; onvoice():

for (kp=0; kp<d4; kpt+t+)
voicenum(filelkey[kpl—-"0"1); /% Say 4 number X/
offvoice();

voice (TNUMEERS) §
fvoicelchannel ] =03
kp = getaccp()s /% Get key accept code X/
if (kpe=0) flag=0; /% If out of time X/
else {
if (kp==GTAR) { /% If accept code X/
feearchlchannell =13 status()s

mark, = search_data(atoi(key)); /¥ Search data
fomarchichannsl] =03

voice(mark); tm = Xeckg
if ((tmstimelchannell) > TIMEEND) {
voice(CANCELLZ) ;
flag=0s
T} else voice(CONTINUE); /7% Say continue X/
} else /% If SHARF unaccept X/
flag=1l;

T/ i (kp=) X/
¥ S if (che=0) %/
T while (flag)s

offhook () /¥ Hand set is down */
stime[channel] =03 /% Clear start time %/
fheylchannzl] =03 /% Clear key flag */
fhook[channel] =03 /% Clear hook flag %/
T while (1) /X Loop infinity ¥4
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