P

4 ~ 4 1 a4
ﬂﬂfﬂﬂﬂ“ﬂﬂi:ﬁﬂ?ﬂﬂﬂwuﬂzlh?ﬂﬂﬂﬂ“lﬂﬂlﬂﬂlﬂﬂﬂﬁkﬁi%ﬂ

2 - 4 aa - ¢ ¢
AMIULATANNADINI LADT LTLUDT 18

& s
ularsa  Tydrray

- Q‘vx]' A ~ o - - ~ -
1WUﬂUWUﬂﬁUUu11UﬁQU“UQﬁﬂﬂﬂﬂfﬂﬂBﬁﬂﬁﬂﬂaﬂﬁﬂfﬂ1mmﬁ3“ﬂﬁﬂﬁﬁﬂiuuﬁumﬂﬂ

-~ ~ -~ L6
MMNTNIKINT TURDUNILABT

[

o~ o - ¢ - a
uuvaINe1ay ?Wﬁﬁéﬂ?Nﬂ“ﬁ?WﬂﬁﬁU

W.H, 2523

000869

TiHMLD AL



AN ADDITIONAL DESIGN OF THAICHARACTERS

ON DISPLAY TERMINAL AND PRINTER FOR CYBER 18 MINICOMPUTER

Mister Trirat Chaisamran

A Thesis Submitted in Partial Fulfillment of the Requirements

for the Degree of Master of Science

.

Department of Computer Engineering

Graduate School

Chulalongkorn University

1980



Vv-\ - ¢
WIUIDINYIUWUT

1oy
-
NIMITA

A A
2931 5umlTnun

4 - a 2.4
N TEBNULLTZUUIDANL AL L AT D INUWLAA LAY LAUAAMA I 1o

= - 4 na ) ’ £
AMMTULATANNUADUNILADT 1ﬁlUﬂI 18

o ¢ ~
uwlartau Tadnsay

-~ - ¢
AAINTTUABUNILAD T

¢

(q v(-\ -
DNINTUWANANIN  NIWHLATUAT

L -~ ¢ - - Y - ‘vx1' P
LUNAINEN QY jwwaen:muuﬁonuqau ﬂQﬁaqﬂﬁwﬂﬂUWUﬁﬁMUullUﬂ1u%u0

ﬁﬂqnqsﬂnuﬁﬂﬁuuananrﬂ:umnuuﬂumﬁn

?Wm/

O e o0 .ro'...0..O..........hmunumﬂnQHUqau

(:ﬂqﬂﬁﬂn:1Wﬁrﬂ LR HEE nug yuunn)

- - ¢
ANSNT TUNITADUIMUIUNUT

.'..I..C......l.............." UT:ﬂquﬂ’Tnnq:

(Uﬁdﬂﬁﬁﬂﬂtﬂ?ﬁiu ns ﬂaan ’::7Mﬁiﬂaﬁ)

1\9rvdhm«/// " (#

O..QOOI..0......000.0..0.0........00. ﬂ”unq’

TR 4

- ¢ - -
(DNTUNANENIN  NINHLETURT)

:%4: ﬂ=s~—JEE:./¢uJ'

v
(gﬂauﬂqanrquif 1n13%0  AuAlue)
N s

..Q.DDOD..OO000..0.0‘0'0....0.0..0..0 n’iunq’

pRESE 3

? 4 X2
(919178 17 TIWVINK)

- £ ~ oA o o« ¢ - -
ﬂﬁaﬂﬁﬂﬂﬁumﬂﬂ1MﬂﬂﬂU ?ﬂﬁﬁQﬂImUMﬁQWUﬂﬂU

o .D.....DOOOOC..O.Q.OOOQOOQOO.90. ﬁtrnnqr



l 1 '
vvq ¢ (‘

.
i 1YU?U”U5 Pﬂfﬂﬂf‘UUf’UU?ﬂﬂﬁhlﬁ l?‘ﬂd”“ﬁiﬂ¢13“l¢1ﬂ7b“*VUn“% U

‘“ ¢
lﬁi“'HU?ﬂn 7lﬂPSLﬁLUET 18

]
A A=

F9Uan At as shu 1?ﬁ~rqm
(; - (

LK L P RTITRI PR | ﬂﬂ?wsUanﬁnqy mfwuxq*nff
4

LT ST fe! AFINTTURBUNA L DT

- - . :

LNITHNNA 2522
e fuD

¢ L

' v
ﬂﬁflﬁnlﬂNI’UUﬂWHﬁnwﬁlﬁﬁﬂUT:UU? HV?lﬂﬂi HFTqH? lJUﬂLﬁQLQ

. (' " v
NI ZULR BT L ABS NN L] utlsz tueting 'Thﬂtﬁnﬁ:ﬂnﬁeua;uQﬁUﬁqu‘ Ok
L ‘-
- - - -~ 3
LK IAZATEID N0 K L UG T DTS ﬁﬂﬂ?ﬁnuUﬂLq'ﬁlhuenﬂ PASTNTLA S TUURAEA MY
v v P ' v v

UQ;ﬁ~U$“ULPﬂ”W?lﬂﬂT L Wﬁiﬂa?ﬂwﬁn ac ﬂ?ﬁ uﬁ'fﬁﬂl 19*1n1wwm7uau1wu

v

(915 e H Hﬁ?ﬁﬂl%ﬁL?.Lﬂﬁ?qﬁﬂﬁﬂﬂb‘ﬂﬂi @ Lﬁ’hulPUPUT”fﬁQﬂ?’ﬂhTWﬂﬁ?lJU

' v

¥
ﬂﬁﬂqn uﬂﬂ?ﬂPUUQLUuﬂﬁfﬂi nunlquﬂiwﬂﬁeu:~tw= w? ﬂ941au1ﬂlnﬁnmuﬂf Uy
ﬂﬂBﬁuVUﬁﬂﬁ?U

¢ 2 ¢

- 5 <
TTUURTILADITUAN L AN latues 18 - 20 iy rumnuuquﬂ: ﬁﬂjﬁlﬂuf

v

18 ﬂﬂahﬂuﬁnsanﬁﬂﬁnﬂrﬂﬂt*ﬁu ﬂu.5ﬂtnrrﬁ waelmﬁUﬁsu':~lerwU ﬂﬁilwu

¢ &

lﬂﬁi UUﬂﬁhﬁ1WUlﬂﬁﬂUT'UHﬂﬂUW1lﬂﬂiu ?'lUUHuﬂlﬁVﬁ Vﬂd’ﬁiﬂhﬁf ‘ﬁUﬂﬂﬁ?ﬂQ
’ 4

¢

v
PRI ?ﬂﬂﬁhvﬁ’lﬂfﬂd”UhUwaﬂ wfﬂMVQQQ?IﬂUlﬂﬂTlﬁﬁ%ﬂQ?UPILVQﬁEQ“Uﬂ LV;.M

ﬁ1U1TﬂTUIﬁ wandua Uaz ﬁﬁdﬁﬂﬂﬂﬂﬁﬂﬁﬂu?ﬂﬂf U?ﬁﬂﬁfnﬁ\lﬂufﬁbﬁﬂﬂﬂ ﬂ@ﬁ“E
v L

v
1ne GEERLLULE

‘: v o P v
Pﬁilnnﬁﬁﬂﬁiwﬂlﬂﬁﬂn UUPEUnQLﬂﬂI ?-ﬂﬂdﬁﬁuuﬂfhnn't U<2th:
X ! > 0 ’ ¢ 4 v 4
ﬂﬁbﬁ Mﬁﬂuﬁﬂu ﬁQﬂﬂdWUﬂU1nMﬂ1Mﬂf'MUPT lwﬂUﬂﬂﬁﬁfﬂuﬁt Has o Vu? utyya

¢ ¢ 4

lWﬁﬁ?WUa N Use MUﬂL vut?ﬁﬂ ﬂQUU?QﬂﬂQFWBﬁVQWﬁdﬁﬁI' 74“6 v V’??

V

MQﬂﬂhﬁﬂQT uUlaUﬂﬂu LﬂUlUUHUPLUleQlfU?ﬁUVW\LﬂUi?JuﬁUnf M?ﬁQVLQU—

l v <

Use ﬁ?ﬁﬂﬁﬂﬁﬂQﬂUlWﬂTl”ﬂfﬁﬁiﬁﬁﬂﬁd pt uﬁ’ﬂﬁé?th.ﬂf "iﬂﬁUaﬁ F\.IUU
! ¢

-
nﬁ:ﬂﬂnuﬂﬁlwntnn ua./u:ﬂ AAULUGIIIT T LALTDIT T LLAD NN LATEIRUNLT IVN
ua:aqv:ﬂulﬂ@sl 1 tnn?unﬁuﬂrmiuua.uanquaLULnﬁuﬁ VU-BI008 LN



qUi UL UﬂﬁﬁﬂﬂftUULV°lWUMUQUﬂ11ﬂ?“ fﬁiﬂﬂ“hUUﬂ?ﬁPLi
ﬂﬂbﬁLWUV?.hnﬂQUU?ﬁﬂﬁW ﬂﬁiﬂﬂﬁlUUQQanIﬁéﬁﬂhv7ﬂPb5”U?€fﬁW Uarnng

G | 4 ¢
ﬂﬂﬂhUU?d?*lﬂaULTMﬂ%DJhUUEiﬂlwtquuUUﬂﬂbfﬂIQQUh'unU% FeOng lhfoAnW
‘¢ 4

froA%A L aiUuulhiﬂQnuvuﬁiwf uoqsvfﬂ-unﬂ VLQm?ﬁPk'UULUU"ﬁFﬁ
WMUﬂean hn-ﬂﬂiﬂtﬂlUU?Q?SlWﬂlUnUu*Vaﬂﬁﬂ1UMu1UUT ranﬁraqasvauuu

HS X ¢
U'MﬁﬂﬂQﬂﬁﬂfBTUUPUUﬂ ﬁQ?dv?uW HV5Plﬂq. ﬂU?Q’SﬂLlﬂﬂilWﬂﬂﬁnl?iﬂQ

<

WﬂWUfTWﬂ
1 v ' ‘
,:,‘ *'1‘,““,; - a‘q!
ﬁﬂ\iqﬁWL'L“'lﬂﬂ fifil UﬂQQQ!iﬂ\paq7 UGS DaLaU UTUNTULUDS

BT HY ﬂﬂuiw:ﬁnﬁﬂw(ﬂrvlmFTnU) n%ﬂ‘%TLSLﬂSMEQUﬂ“PﬁIW1Qﬁu LGy
¢ 4 v X X ¢ ‘A '
?ﬂ“ﬂU?iﬂUﬂ WuaanﬁaaQﬂU:uamtmnxnumnﬂuaﬁtnuasvLUauu.'xaa TTUY
f
hﬁgnatﬂs: 1~1uar 18 = 20 naqnﬁsnMﬁqwu :uua-unﬁq"ﬁxuunwbﬁ1vu -

v

84N BTn Lnu1wwnaaUﬂq:nweﬂulﬂu11nﬂndﬂ 6 Lhou ¢ ”ﬁlhumuﬁWEL?



Thesis Title An Additional Design of Thai Characters
on Display Terminal and Printer for

Cyber 18 Minicomputer

Name Mr. Trirat Chaisamran
Thesis Advisor Mr. Pilaspong Subsermsri
Department ; Computer Engineering .
Academic Year 1979
ABSTRPACT

Most of the computer systems which has been installed
in Thailand are mainly used in business applications. These
particular applications require Thai language for keying in
and displaying on CRT terminals and also printing out reports
on printers. In order to modify the hardware and software
for the computer system to accept Thai-character data, the
system designer needs to know and understand basic principles
of Thai language in details. Considering this fact, the
project will be more succesful and less time consuming if
Thai personal can do the job. Research and development
project w%ich are implemented by foreigner expert in
computer field are very expensive., So, if our people can
handle the project, it will save not only a lot of money but

also prove that we have capability to do the research and

development in our own country.
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In this thesis, the Thai character design and deve-
lopment is based upon the Cyber 18-20 minicomputer system
which was designed and marketed by Control Data Corporation,
U.S.A. Only the hardware deveiopnentgon CRT terminal,Key-
board, ‘line printer and their interface circuifs to central

processing unit are discussed in detail.

‘The most important step in design and development
is to design the additional codes for Thai characters in
which the original hardware and software must be disturbed
as less as possible. This will save not only time and
money but also introduce convenience to the consecutive
system to be modified. ‘To approach tﬁe point, all hardw-
ares and softwares of the system must be predetermined
especially the data paths between CPU and peripheral
devices. After the completion of code design, the next
steps are circuit design and/or modification -in keyboard
display terminal, line printer and interface circuits so

that they can work with both Thai and English characters.

For keyboard display terminals, designing ‘includes
additional memory, character dot pattern for displaying on
crt, character image generation and kevboard code conversion

for compatability to Thai typewriter keyboard.

For line printer, designing includes character

~position on Thai = English band and -code conversion from CPU

to printer for matching to character position on band.



=

After the new circuits and modifications on hardware
have been successfully done, the company's programmer have
to modify the operating system to suit the new codes aﬁd
hardware. By now, the Cyber 18-20 svstem can be able to
work with data, displays‘and>prints cut in-both Thai and

English languages.
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