ISSN 0125-2968

www . jroyinsthai.com



23
Ny

¥,

53

\ ///m\‘\
NP2

NI o ADU

A187512158 As.UnIal anawug
ANENS12158 AS.AUANA ANSIALAA

ANENTIATENARAN AT.UAA LATUATUNS
ANEN31158 AT.ANYY NAILAY

399A18A519158 Wn.nqual 19N
ANEN319158 AS.YEUR WTETHUNS
welinus NsenNYs

Aans19138 A3 Jeudnd s
ANEAT1D758 UN.B9 359550
Adnsansdifesinu asigns Tuld
AEAT1IENBIAAM AT, UNW.ANTY UITHAR
A1EA319158 AT.E8YA A
ANEN319158 AT.4A1 LHBTANITINA
A1EN319158 As.giiAYd endu
A1EA319158 AT, WeY.ARST EingaenAnd
AEN319158 AT 83T 219YAT
wENasAnh #3298

UWHIIYYSITH NTIUNDY
UNEID73 Wah
UNENIFUNTY ANUALIA
wWETAANIA ATl
wpgyaing sy
wenigang wanzIRTey
WNETYTUT IWInTuiiy
usagnaniay andnsty

weaglaygn ¥udumn

YN ITUMNINEFN)
Uses1uainanenmans

S1vUUN
FIVUEDIH)

1TV
1TV
YU
1TV
1TV
YU
1TV
1TV
YU
1TV
NIATUITA
NIAFUITA
laYI15013 71V NNEFTHT

#871138IN15NBITNEIMIANT
Wnassalfatsugn) ey
WnassalfatrgnIs
WnIssauAatT 1N
WnassalfatsugnIg
WnassalfatrgnIs
unassafiatufuans
WIMInaIUgsNITTINIRNIY

(@YIYNITNIY



Pakorn Adulbhan
Somsak Damronglerd

Mongkol Dejnakarintra

Somchai Wongwises

Krit Chatamara

Chayan Picheansoonthon
Nibondh Saibejra
Piamsak Menasveta
Yong Poovorawan
Visuth Baimai

Somchai Bovornkitti
Saichol Ketsa

Suda Kiatkamjornwong
Suthat Yoksan

Sasithon Phukrittayakhamee
Siriwat Wongsiri

Pongsak Siriwong

Boontham Kranthong
Aree Poldee

Somsong Sakuntanak
Rattikal Sriamphai

Yanut Sai-ngam
Nutthamard Musikacharoen
Anhchana Phaijit-hathai
Suguntarat Chamjitchun

Supunya Chomchinda

President of the Royal Society

President of the Academy of Science

FRI

FRI

FRI
FRI
FRI
FRI
FRI
FRI
FRI
FRI
FRI
FRI
AFRI
AFRI

Secretary-General

Director of Science Division

Literateur, Senior Professional Level

Literateur, Professional Level
Literateur, Professional Level
Literateur, Professional Level
Literateur, Professional Level

Literateur, Practitioner Level

General Service Officer, Experienced Level

Secretary of the Royal Society



158155 1BUUARYFN

The Journal of the Royal Society of Thailand

‘T.J‘ﬁ &o aﬁuﬁ & qamu—é’u’amm bé&éa Volume 40 Number 4 October-December 2015

IRINNIIVENN
U525I1UAUSUTTUITNITHAAY

d11nsssuAEnsILaznIsIiies The Academy of Moral and Political Sciences

nsYLmRalkEImINasdIUsEaufgTunzia ®
JgymmsimdsuamaasegianunisdanuatBusanTuuszmelng o
#a1u (A91819) : A1A1INDIVYIVBINEAITATUUN lo

nuTAeEsmagNE I UTENIgTUIANaINTNAR TEYeUsENBY

YDIWBA INSNAULAZYIDATT VUL LUENEN15U TN &a
A5ULIUaUVBIEITANAIIMNBNEBNTsUAULAz AR luwvasinUsswmalne *&
N15UEYNIVINTUIBIRFDINARTIUTENALALEN 0o&

msuaasradayauawneaniuuTiUTaNeRsiilasraulnsamesitemsteu;  obw
lSamngdagunsguaisinunseadsuaiAnasu o&d
g1uaInIAlagalsdudnennInglauds wob

gunsaldenauidessezlng Bk



2158155 1BUUARYFN

The Journal of the Royal Society of Thailand

The Academy of Arts

AMudusnvasininazdruiunudengeiuiaula walo
2550UNTIUIANRUNI5DY Les Liaisons dangereuses (§UWUs9UNTIE) o

ISO nuanvseling o&®



VO GIENTLUTTN TN
@aasaazayyslvna
Y TUATEYNW T TUN BB UHTY
wisyeyaIsmsanTielns

Toysygwsnaria lnyay
F37g Ry nEsE
dussyn e el
ez anibnTT

A IS @ URaYE  TIiasenE g A s Ava
THEWTYGRATING 1% 2 gL ey Tl )

TS ENTINATITIATE Wserieevamy RIS
lemnerinlnfysiegas aTAR Ty egaga

vt lysiia i) LTV Gl G

(VNN TTNYTTTT AT @NETTITIIIEWITEWT

VEW TS @AY TN TUTHNGY
gy e e
G179 ulegsean s
WIsTysgEnIaTIEslan)

YN IHNIUNWTGHY TETH T2
W T 1T BN T @R 7957w
V@1l a7
AT INTE @A TINTATY @Y







USE5IUANNZUSINENITHDRY

MsEsTvadingan Ui <o atufl € aaeu- e bees 1 assiunszamuag
RAUNTEYUUNTTINTZUIMANAINIZADYT < NIT8 & FUAN b&dr ANEUITIUBNNT
YONNMUNTENTINTINTZLTTY NIzruLngduu

msasatuidiininemansdaiduetiuil © luwmsdns eees wanduatius
Y83 m d@11n A drlinsssuAmanskazn1sllos dininenmans wasdinAaunssy Juney
Pidumanuvesiadinuasnifdndn Seehulngliusseneludininenmans svdudnean
§ﬂﬁ’qmamumaqﬂisumﬁmmiﬁuaﬁwﬁ’meﬁm&JamLLazQ’mqqmq@mauaﬂ finnuzussonsnig
I¥ndunsoudr swvimun 91U em 309 Tnsfiunanuaindrdnsssumansuaznisidos
f o 303 1Wun Bos msthemdaduaaoniiatedessaudeluna 109 A A3 agsUs Sazia
damnsimasusmiaasygianunissaiundusanludszmalng vos a in3niiesh
TNAlEIsITN war 8 (959813) : AI1913N81YYIVaNNENTIA UL Vol SA.a3UTAY
Wesden  unAnuvesdwinivemanssl o Ges leun Fea nguiiammdgndmsy
Y8 YUINMIAINTTNANTARTsznauveaweA InsAULA Yo sUB luan 151 It
V04 f1. psANdnG F1sedlAn uazay, nsuuleuvesarsandremandunssunuuasdnd
Tuuisoinszmalne ves . 93293t weUsuiaty wavany, nsUssandrInIsumnYAEeIne
UssimALAYeT V01 A AT.ANBYA LARY, NIUANNNATDYAAIUYEININONUUYYUINYEN
urr9astulpsmaulnsaaasiensiSouy ves A asusea wwunsuns, W5uvmgilogunsy
uinIunsEanesalAnNaay vel f. ASVANS WASHY, gmeInIAdigelsudainranglauaa
o3 wwdinus ne1emys v gUnsalaeRAuFeeszeing veq ne. a3 Beaws Sudined
dudiinfaunssuiunany S e Ses fo Bes Avuduxrvasdwiasauaun1ISingy
hauls 999 SRR NIRRT, 255ATSUINNNIEI504 Les Liaisons dangereuses
(@UNUEEUNTIE) VD9 5A. ATIUAUN PIALEFA Wag ISO AUSNYslneg 1pe slinen MyauLITsu

unamalumsansseidinean W <o atuil « Faluatiiheasmedifidoniams
nanvagnyndaln ﬁmwﬁm%miLLaz;Ea"fmv‘mWimwi’qi’mimiaﬁuﬁwLﬁuﬂiﬂmﬁ
WAREU wazveveuAMTIvUMAInLALAAAINTN iauﬁaﬂiimmﬁﬁmmmasQ’ma@mqéﬁﬁum
dinsan Aldhunanumasiissiilemeunsruiiuisns

ANEASIA1TINARAM AT.UAA LATUATUNS S1vtudin
UTe5IUAMTUTIUNGNT






%@mw"ﬁ
2158155190 UANYEA
UM @o aUUN & 7.A.-6.0. bEEs

U

gFeuszauielunsia

WTUA Bzl
NIAFUITH @1NsTSUAIaRSUAZNITId DY
SIVUNINIAN

ATstIRLRBRMEeRTIA

unAnea

mﬂwmﬂmnﬂmaamanwﬂiua‘unﬂTumLaLﬂuwmwmungwmﬂiumwﬂiumﬁ
mngwma‘luiﬂausamnnLLaungwmamsmUiummsum'mﬂiumﬂ Farvuanthiliuness
fg¥vesdnyudte wazsgueiliadlinutiomaeuasussanunuiuiladum Heiin
u,awmwﬂi“aunalﬂmmﬁmuwﬂaama Toglsidilsdedyu aaus uazanmunisaiiiny
Huszaude Lm{lmmwanuiumwgwummwmnmwluﬂjmwmaengmmmu,a~
mm‘luamusm%mngmmm m’(mﬁmaﬂg]l,ﬁsmususzua‘unwu‘éil\al,l,au‘l,uaumwiwmsnifln
TuRuuauvasauld Fedu Arruandediuumisdunisufledgwilasnisnszanenise
AnusuRaveuluszndneigane o aglsinnu mmf’ﬂ%ﬂmyﬂmWssaummmLsramaamﬁa
AMusuiionnigane q $aufu Taslawizigduniuaziguaenns saudedgiiauuas
ssfmssEheUsamAasdnsang q Afeades WesniymiluSesiitsnuaessnheusame
Jefionavdeslvegluanuiuiinveuvesigillinutisimasdiemgnani sy vesssu
ifpsuunsunszusiiiiesfifien

o

AdAy :  fane, Aulunsia, nguungszndnelssna
unin
ANudrAgyuazanInlymd

neadudumamildsnidoaneulilunsumoniadondniuds winsenewaes
Henania e laenduyARasUNANNA LTI WA beom Fafunanasnsiisau
wawnsaseldvenglunugfimasa q veslanfifimmududamminadiesoneguuss fduriveisim
Ty WnamsLUTIN snlewu nauRveRsidou uazuovinld uinsiSelaanslilumaiung
fveeuvsnzalumsdufemyliauysaluasnngunsalifidniunaglfnmsgunniube
Snvaindesusnilasasifuaruquasmadonldidunsitlivaondee ilijuaoniiase
HoslemsuszaudvsuhlugmsuiniuiaideTinannsiiGendnain indslniviodelaudiu

® UNHCR, “Background Paper”, (Regional Roundtable on Irregular Migration by Sea in the Asia-Pacific Region,
Jakarta, Indonesia, March, 18-20, 2013)



The Journal of the Royal Society of Thailand
Volume 40 Number 4 Oct-Dec 2015

o

6 nstewidedkaviafetUsrauselunsia

feeefiaislymedaeussddlutiagiufomnnsallunsianminesisidou 1osan
Fumsiaiifinsdasesneduds Igrlffudumedmiumsumaniiadeludrivelsy Tas we bede
Toyavosdninaudmandlunjuisanuszrmni dmiudasessyiidunumnni woocco Ay
wardlidedintuiuan® auavsnsanUszrimfvssniaindungiawiirnuyndnsunue

HonendmlvginnnuseinalunzTusannatuwasniviensnianuavesaiasiuludsn
uazdiFe dugenenannuevinitiosududumamdnilesengnzafivesisdou mnmsidedin
VReueTAfET AN oo au FdasasinuueusssanAdefieslugssmadna
HloTuil o Wwoy A, beer FliUsznausenisemadunodiinsinsaniymdnan
981993999

natisetdlunfimedinssnuseussmdlnesausluein ldud nsdusnnsenewvesuanan
fasennaulaiu TaemsvddvavesiuaaniiaseiiuouannGutuaibansusuladuiliu
fuanavniaderonaunuazmansiaaindenuy fme uazarnfinduegnseiiles fneaui
W9 N AL bdac-odol Tuamiatommaarmiulaiuiaiuiisinandi “aude” (boat
people) WE@BTINIINNITAUNNUTENIU ©00,000-00,000 AUT

nsdiegelulagdu fe nswamnTiafeveswlsduan (Rohingya) S?iuﬁuwmjmﬂaa
yyaduiondeluszorly (Rakhine) viodoiAufesy onseiu (Arakan) %aé&agﬂiu’%nmﬁﬂmzi’umﬂ
vosassasguisannmidisuan vnlsdundeuuandsanyadeuniaeily aduea
A wagdnuaignianien e Sududumgliineudaudstuunduiuus auasesalan
pdsfians Bnvanguinedymivesdlounliiurnlsduniduninuniddsundunados

YosUszna® Layssuraniilasiunilstualilulszannsiidisiaile w.a. beea® n1shunisesn

©United Nations High Commissioner for Refugees. United Nations, So Close Yet So Far from Safety”, p. e

aUnited Nations, UN/ Ban on Migrant Deaths, “UNIFEED one world, one feed”, accessed 26 April 2015, http://

www.unmultimedia.org/tv/unifeed/2015/04/un-ban-on-migrant-deaths/.
CUTY UNTUA, AUITE, (NFENNUMIUAT : drilnfiuienfing 9110, beeo), U. eeo
< n3ENTINIAUTEINA, “158981”, http://saranrom.mfa.go.th/special-reports/rohingya/.
®fed gund, “Is8een Finnelasnuna mnueununindidlve”, Ussiln, be dman bees,
http://prachathai.com/journal/2013/08/48462

“UNHCR, “Background Paper”, (Regional Roundtable on Irregular Migration by Sea in the Asia-Pacific Region,
Jakarta, Indonesia, March, 18-20, 2013)



% §

A%Sv-iﬁm’“ba
2158159190 MAngEN
UN o aUUN & 1.A-6.A. beda

NnidlsunvesymlsBuaiindundasfifinsenemingdnanmennin o Tudh udmsdnuds
otsuussrhsrlsBuuass s A sumeniiaseasilvafamaunuasiasiane
oehsBavnaneia TneFeftussyniumaniasesinasimiuindnnussmadaanalzduands
domailulssmmniade vennnifdnafunadundsssmalvedieanensoluluussme
flany dndlvigIusmlsBuniiingidiunedlusginnznes Ussmadsaana visduivaunian
Audenendonuimsvestiananing uazBnaruniefunanigonssiu sl Tnglfidumaiuedsd
NPBUAULBIRBNUITITERUNIINIEd U uvesdufy Jemilundinislilauisuassely
mafieng Tuoenaudniuihlnefidminsrusuasian dudnidunie Mnvisuausunesne
Findase Sso1szturnutuihidiousn wedsd inelnld Ssuen wenzumed dhasmindlne

PNNTIRINTEUBI®

y1lsfuafutulsUszmelngonawiseenls m ngu nguusnilugiigiuzuazanetu
Wedumslugnsemaiiany nguiidealumnidiuniiomai dunguaavneduninilignmng
Muduowsemniilidufisesnsveshowedne mnllgiAlulssmeiioutnu vuiunsiuyeed

zunAbakaniunIsusuallY®

TgymildawansenuignianglulssyauseninUssmasiniaUsenalvedeglugiug
aunfnvesdenulandudusgnaiiukasSyvelanindessunseiduninfidiungussaudey
SulvinaunnyUamieusdu 9 Amuun® Wy M15Resun1sENsguant1dsiallouasseeren?
TymeomgnssudhumnAdemsiuyed sauisdgmludinuneiuanuiuiivenssduieiu
wluignslinutiomiae szartulduunesdnvinnmsldautiomaedaduming
muinguunesenIeUsemanmvualiinagniusgnmasludssaausenitaUssmelugauan

= A a £ a va a o v | A
wiedle wagdgmietulunsufoanesdunislienutiewmae Tamguaswuimdlunisuily

Yaymedndls maglaiesgvmuaaunsly

“Tagyy V7, Jymlsdeenduuumaudly (ngaummumues: aoduidensgnsenans aoduivinistesiulssne,
bEEL), U. ol

% LAYUIUNT MY TIHUMAANINENU-HOAA1ALEIE1, AN TR 8N (00 NOUAIAY bEd)

soganil gearuiy, wihnlumshiewdeduamannaiedasraudelunsiavaimungmnesenitaseme, Inginus
TAmanTumTudin WNINeREsTINAENT WA bEEw, U. co o



%w@j
The Journal of the Royal Society of Thailand
Volume 40 Number 4 Oct-Dec 2015

o

€ nstewidedkaviafetUsrauselunsia

v o ' v Y
o. ‘Iﬂu'l‘]lldl‘]dﬂ'ﬁ‘li'rlﬂﬂdﬂizﬁuﬂ YN1INSLa

npmnesErilssmatioiinshemdedusraufommsalunthiideandniivane
TufanuseninsUssmagosiniunis dduneufiazfinnsauniinistemieduninivesla
wazdiusnsdilaths Sesinwfugiumengrnevesihiidenanihiefaviefumanguane
ag3ls

0.0 NUFIUNNNYUNIBVRMTITIUNTYIBMARHUTEAUANIINZLARIUNY NUNY
FERINUsZINA

wihnlunsiinnuhemieguszaudelunziagnimuauazduduliluausdyan
vianeatuTalkanniusgene  MdumAiheluausdyaivaiu waedilnasosgrovansludseslan
lugrugidunguuneaniadszsndszninsUssmeadsla suniseensuiunismlunisainaia

JenINUTEIALaY I UTIITINIINSEVSIRaRAis N i senisUsemenRsaasuesalull

3

0.0.0 WNAUNGUUIEAUSHYYN

wihlunslvianuewdegnivualiluausdygymaieatue lngnti
TunshirnutewmiedUsvaudemmeagniyailiegndauwiatuniusnlusudyan Af. ocoo
eanatiennmeasngnaiuissznsieanunisdiemaeuaziienimsia (Convention
for the Unification of Certain Rules of Law relating to Assistance and Salvage at Sea)
= & = = ' v [ &
Fadunannmtszanangruneansaussmalseninsssmaliluansdnualdnusleanenssunis
mManzasEnIlssneRaueadmsssrineUsameiniegndeueundsy Usenawadey Jediidhmine
Tumsdmvihnguunewdlvduiliduensne® sudyaatuliimuavdnmsiudousn Tisesamae
Fowwunela lneungieynaAufBaeuAnaTiaeNAneglusuRTERWATIn MUAILAINNTH
d‘ [ [ Y a v oA L) L) ¥ gj d’l 1 ) 1%
Mgvilalnglineliiindunsedelse aniSeusrilavansunSevewmnu (1o oe) vl InglioaSunios
Amauwnle o e Buusinsainisdize nindauluasnidediume (Ue «)

oo Ingifunlueydyarivennulaendevreadinlunzia a.a. ocoe AUATUT & SUAL WA, b&los T
DUAYYINMLNZATEN AA. oxcd LWOTUN ba NQUNAN WA bdos WavUdNNIMINEUTEYNAINE
NQUNENZLA A.A. occl BTN o NYBAIAN N.A. bEES

*®nited Nations, Document on the Development and Codification of International Law, supplement to

American Journal of International Law, Vol. 14, no. 4 (1947)



Pyl
’nimsiwummmaam
U9 <o atufl @ n.A-5.0. e

wﬁqﬁﬁmdnﬁﬂﬁ%’umiﬁuﬂ’uLLaziJ%UU@aLﬁm@mﬁwﬂuauﬁ TR
an ¢ adu nandfe

audfyaszninlseme A.A. ocwe AIEANNUAANEYRTInlUNLA
(International Convention for the Safety of Life at Sea) ayﬁmayaﬁ’uﬁgﬂ%’mﬁﬁ’{u
wardinalitiafudaud a.a. oxod lnedusgdaanumnisaidelyminutadleTuil e wweu
A.fl. ool BLEYYN atmunmassudulunisinmgunial uazninAuiiestnsasadte
ai‘gé’zyzyﬂgﬂLLfﬂ%ﬁﬂMﬁﬁﬂﬂ%ﬁImaLaWWSLﬁa A.f. o™ Ineimunlieiivthiidedinnutiemie
fuszauvmmzianauni ¢ vheanuvasndtlunisifuEe nanfemude am Weweise
#sudoyaanuvastadmuiniiganeglusunelunsia waziFevosmusgludumafianunsa
Tiaumhemdeld wedeiimihilinudiemdessnadiian vimnduitinisudludnnaisads
Tneamziile A.A. woo lm‘wmLﬁawmmaqsﬂumiﬂiumumuuawiauuaﬂumaLﬂmamqmLa
dethewdofUszaufouaruinde dmutunouresnisdefuszaudeludianiuiivasnds
ImlumimmumimumuawqmmaLauvmmuwmama;ﬂwmmmamaa Tngdrimiil
Tunislimnuthemdeduntfiredussaudommeiannau Tnglidilsdsdawd anuzves
fuszauis vdoannnsaiinuduszaufedu [§o mm (o-m)] Bnisdsimualiuioideufda
AoKUsraufiungAInn (18 e (€-5)]

YN A.A. oxds TAIENZLANA (Convention on the High Seas)

audyandunainnisvilssuanguuneansnuseimalssninauseine
AeatunziananliiduanednualdnuslasangnssuBnsng e seninsUsemauesdnng
avusEvR Uy SunaliuR AT mo fMugeu a.a. ool Inede ob Whuniydh
fiBusumdnnsvesmihilumsdiemdonueydygatuiinauudineiue faillasseylisy
fvihiidmuslineGevesSefitnswew whineFeasannsanseyililaglidusurmeouss
woise gnife flavans TneBetowdoslenudidewensgymelunzia wassudundlulisian
wihilagshlfiitetieTinynnaiinnegludunsie delduudsdsmmdesmsmutiemdennyana

WATHY WITINTINSEYINILRE IR TalAeg 1NEUmIAINAIINUIBITE

oM |nternational Maritime Organization, “International Convention for the Safety of Life at Sea”, History of
SOLAS, accessed 5 October 2014

oM. Simonnet, “La Convention sur la Haute Mer”, (Paris : Librairie Generale de Droit et de Jurisprudence,
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o¢|nternational Maritime Organization, “International Convention on Maritime Search and Rescue (SAR)”,
accessed 5 October 2013

9% International Law Commission, “Articles concerning the law of the sea with commentaries”, Text adopted
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html.

°“Oxam B. “Human Rights and the United Nations Convention on the Law of the Sea”, 36 CJTL 399 (1997):

p. 414; Richard Barnes, “Refugee law at sea”, International & Comparative Law Quarterly, p. 3
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°%Campbell RD, “The Ship’s Register: A History of British Ship status and Registration Procedure including their
adoption in New Zealand”, Ministry of Transportation, Marine Division, New Zealand (1980) : quoted in Mansell

J.NK,, Flag State Responsibility: Historical Development and Contemporary Issue, (Spring 2009), p. 2

®°Richards Barnes, “Refugee Law at Sea”, International & Comparative Law Quarterly, 2014, p. 5: Martin Davies,

“Ships’ Obligations to Rescue Persons at Sea”, Pacific Rim Law & Policy Journal Association, p. 125 (2003)
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Abstract  The Assistance for Refugees in Distress at Sea
Jaturon Tirawat
Associate Fellow of the Academy of Moral and Political Science,
The Royal Society, Thailand

Giving assistance to refugees in distress at sea is obligatory under
international law of both conventional and customary natures, which obliges
the flag Stateand coastal State to give assistance and co-ordinate their efforts
in the search and rescue operations of the refugees and deliver them to the safe
places, regardless of their nationality, status and situation in which they were found.
The problem encountered in practice arises, however, from the unclearness and
the incompleteness of the governing rules of law relatingto the scope of obligations
to render assistance to refugees, making it possible for coastalStates to deny
the right of the refugees in distress at sea to land on their shores and settle downon
their soil. Hence, this problem has thus far been resolved by distributing
the burdensamong different countries. However, the success of the solution
to this problem is contingenton the large scale co-operation between different
countries, especially the countries of departureand those of destination, including
the third countries and relevant international organizations,given that such a problem
is of an international nature. Thus, the solution to the problemcould not be left solely
under the responsibility of flag State that bears such a burden for humanitarian
reason.

Keywords: refugees, distress at sea, international law
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Abstract

Economic Inequality Problem and Inheritance Tax in Thailand
Krirkkiat Phipatseritham
Fellow of the Academy of Moral and Political Science,

The Royal Society, Thailand

Inequality has become a national problem in Thailand. With rapid growth
from the 1960s onwards, inequality in income in Thailand grew sharply worse.
Thailand is one of the most unequal society in Asia. As those at the top of
the income pyramid had more, inequality in wealth is even more skewed,
especially in ownership of land and financial assets. These economic inequalities
underlie inequalities of power, social position and access to resources of all kinds.
Power is concentrated in the hand of the few at the top of the economic pyramid.
This principle of oligarchy is found not only in national politics but also in
institutions and structures through society. These inequities lie behind Thailand’s
political turmoil of recent years.

The revolution against the absolute monarchy in 1932, the issues of
income and wealth inequality has partially solved. The government has pass the law
for combating inequality in forms of “estate tax” and “inheritance tax” in 1933.

The estate taxes are levied on resets of the owner who is dead.
While the inheritance taxes are levied on transfer assets with the heir received

from the estate.

Keywords:  economic inequality, estate taxes, inheritance taxes
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Abstract  “Laab”: the Lanna Kings’ Command Inscriptions
Arunrat Wichienkheaw
Associate Fellow of the Academy of Moral and Political Science,

The Royal Society, Thailand

The commands of the kings of Lanna of about 500 years ago were
regarded as a kind of law, or edicts issued to serve special purposes. The royal
commands were inscribed on gold or silver plates called “Laab Kham” [gold
inscriptions] or “Laab Ngoen” [silver inscriptions]. Most Laab were inscriptions
of the commands on the kings’ Buddhist activities, for example, their donation
of slaves to the monasteries. The oldest extant Laab is a “Laab Kham” or gold
inscription belonging to the mother of Phya Yod Chiang Rai, who was the king
of Chiang Mai. This command inscription was engraved in 2031 B.E. In addition,
Laab Kham inscribed with royal commands for nobles to enforce, and Laab Ngoen
of the early Rattanakosin era inscribed with royal commands on taxation to be
imposed on the Lawa people living in community outside Chiang Mai have also
been discovered. The Laab Ngoen of the early Rattanakosin era was issued
in 2373 B.E.

Keywords: The commands of the kings, Laab Kham, gold inscriptions, Laab

Ngoen, silver inscriptions
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Abstract  Triangle Rule for Operating Windows and Scale-up Criteria for Volume Resistivity
of PP/Carbon Nanotubes Composites
Somsak Damronglerd
Fellow of the Academy of Science, The Royal Society, Thailand
Department of Chemical Technology, Faculty of Science,
Chulalongkorn University, Bangkok
Wareerom Polrat
Department of Chemical Technology, Faculty of Science,
Chulalongkorn University, Bangkok
Winyu Tanthapanichakoon
Thaipolyethylene Company Limited, Rayong
Butra Boonliang

Thaipolyethylene Company Limited, Rayong

This study dealt with operating windows and scale-up rules of a compounding
twin screw extruder for polypropylene (PP)/multi-walled carbon nanotubes (MWCNT)
composites with required conductivity. In this study we show that the experimentally
obtained boundary line separating either conductive or non-conductive region
is essentially linear, and thus the operating windows, in which the PP/MWCNT
composite is consistently conductive with statistically 95% reliability level, can be
drawn as a triangle rule of the operating windows to achieve required volume
resistivity as proposed. With a similar length to diameter ratio (L/D) and screw
configuration between small (laboratory-scale) and large (production-scale)
extruders, our investigation reveals that the most effective scale-up factors for
volume resistivity are (Dtarge/ D, /) forthe throughput,and (O_ / Dlarge) for the screw

speed as a new scale-up rule generally valid for any machine size.

Keywords:  triangle rule for operating windows, composite, polypropylene, carbon

nanotube, twin screw extruder
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gI1UsTN191115U3A (Analgesic and anti-inflammatory: Al)

Paracetamol U@y Acetaminophen LHunguenufitan lifnainafsaFeinsszmeides
HIINSTINNZIMS Larnsudvvaudannlieusnguidumn (non-steroidal anti-inflammatory;
NSAIDs) 1ty Ibuprofen anunsnueldine Wumeliuiunislfediifiuiuesmni
Acetaminophen uag Ibuprofen maawuﬁmmLﬁb’u%’uﬁau%’ﬂqgammdw &o lulasniudedng
Twihileenainssuuindeanlsmenuia

gdarun1svireIuvesiing (Beta blocker: BB)

Atenolol, Diltiazemn, Metoprolol waz Propranolol uenilléifeniulsaiilanaziaendon
#379MV Atenolol fianuidudy emo lulasniusednsluirfieanainszuutitadndegumsy
MnmsAnululssmmensuiives Teres wazan (Temes et al, 2007) wumstudeuves
Atenolol 71 « ilasn3usteansluihidefiesnansyuuiimlulssmmessuil onanidediseny
msnsany Atenolol Tuthiteenanszuutdalulssmadiuiienududu cmo lilasniusiedns
(Nakada et al., 2007)

g1UJ¥ue (Antibiotic: AB)

Amoxicillin, Azithromycin, Ciprofloxacin, Erythromycin, Norfloxacin, Ofloxacin,
Sulfamethoxazole waz Tetracycline asanuluiidereudnszuuiimuduiu o llasnda
seanslutndeainlsmeuna

g19ullaanae (Diuretics: DU)
. & A Yo - 1Y) a = H H
Furosemide 1ugniliinwianisvaeaieniilaiuvseeinisuinii asanului
Mszuvthdauidennismernawss ssuuitnideyusiegiuiiehiiu eco ulunusedng

g161u4%n (Antiepileptic drugs: AE)

Carbamazepine Huenfilflunssnulsraudn audiudutiosni eo wilundusedns
Tuhdefiduasifieonnszsuuthathideranyurumadismeiuna eswn Carbamazepine
dovanneldenludanadon Tenliiiumitansuudouaniidepmudeszuuthoatids
I¢fisenumsnsaawy Carbamazepine lutssmanmaiasgiluiirudutulndiAssiunsing
adsil Ao oo urluniustedng (Ternes et al., 2007)
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§13n529u (Stimulants: ST)

Caffeine adumsnszfuszuudszam ananufienuduiu oeloeo lulnsniudedns
TndiAesiunenuvessemadiulag Nakada waveniz (Nakada et al, 2006) (310 Caffeine
Dudunauegluiedosiia

gramsussuunaaunigla (Respiratory disease: RD)
Theophylline Tuundennustiaminisaing wastfeendnssuuttnuinideannismeiuia
fanududulssinn o lulasnusdedng

g1m19alsad (Insect repellent: IR)

grdauuasildimlanyssuna <o Juuds DEET (N, N-Diethyl-meta-toluamide)
Tuddeanlsmenaienuduiy ceo wilunsudedns luthiisenanszuudadudeyu
fANUIUUTENNN so-eled UNLUNTUARENT Nakada wazAny (Nakada et al., 2006) 518974
nsaaawy DEET TuthidsyueuresUssmedduiienudutulszana coo wilundusodng

Influent concentration, ng/L Effluent concentration, ng/L
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acetaminophen on acetaminophen
diclofenac o diclofenac ¢ =
Al ibuprofen o n ibuprofen
mefenamic acid ¢ n mefenamic acid .
naproxen e naproxen AL
atenolol g atenolol L
BB metoprolol u metoprolol L
DU furosemide +on furosemide
carbamazepine e carbamazepine LIRd
AE phenytoin * u phenytoin ¢ =
LR gemfibrozil on gemfibrozil *
ST caffeine u caffeine
RD theophylline +u theophylline . ]
amoxicillin * amoxicillin
ciprofloxacin on ciprofloxacin u
clarithromycin | = clarithromycin |
erythromycin o erythromycin *n
AB norfloxacin *on norfloxacin ue
ofloxacin on ofloxacin e n
sulfadimidine u sulfadimidine u
sulfamethoxazole *nm sulfamethoxazole ¢ |
tetracycline * u tetracycline * L
trimethoprim - trimethoprim *
IR DEET e DEET -
(a) (b)

JUN m Antntues PPCPs lutdeneudnsyuutndn (a) wazihfisenainszuuingn (b)
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n1sUulauvas PPCPs a1nlsssuanavnssuuazunasninululszmealne
o a. X oo ¥

HANNSANERTEASIINUNMIULUeue PPCPs 9nseuutUntnideannlssnugnannssy
TuunasivesUseinalneduandliluguin « unaahndnyideidunisuiifesnainszuuinln
3999990V Acetaminophen, Ibuprofen, Caffeine waz Amoxicillin Tuszaululasniunedng
@13 PPCPs fdu ¢ ananuluszauunluniusodns Tulswiumuinanuguduues PPCPs finsaany
PNMsAnyITeastilganilulszmadulunguendeunieiu (Nakada et al., 2007; Choi et al,,
2008)

® Channel water-1 ®WChannel water-2  ® Lake water

¢ Effluent-WWTP 1 OEffluent-WWTP 2
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JUN @ Anudiuduvas PPCPs luunassasiuihfieanainssuuiidnundsainlssnugnavnssy
(WWTP1 waz WWTP2) wazwnasiiinululsywmelne (Channel waterl, Channel water 2

ey Lake water)

walulagUuninasanAesndunssuaunazdnd
seuuthiinthidesssmnissneusemmdhudn Ul @ Sussavinmeesameasnnéng
indunssuldRmseng v UNANERaNT H O, FovinufRsentuansmdnluAu dianseuiums
Advanced oxidation mﬂmi‘mamLﬁmﬁuwudwmmméwaawsti Amoxicillin, Acetaminophen
v3o Paracetamol ldunniedoray we illesaindunulunsfindeszuusuarlifinislindson
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AnAnssuUsznA

mﬁﬂwﬁ%’ajﬂ%y’aifiéf%'umiaﬁuauuwﬂizmmmﬂaqﬁmimmﬁwﬁaszwjﬂwwmm
maaﬂasm@ﬁu (Japan International Cooperation Agency: JICA) WazedAn1sINemansiaz
wlﬂiuiagmawizmmﬂﬁu (Japan Science and Technology Agency: JST) H1UlASINISAILTINED
funHsemainenmansuazmaluladiionswaunfidsdu (Science and Technology Research
Partnership for Sustainable Development: SATREPS) muaulasinisissuaziaunalulad
miﬁﬂﬁ”mﬁumiﬂé’ﬂwﬂuqﬁmﬂL‘UG\%@‘LJ (Research and Development for Water Reuse Technology
in Tropical Regions, WateR-InTro)
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Abstract  Contamination of Water Resources in Thailand by Pharmaceutical and Personal
Care Products
Chongrak Polprasert
Fellow of the Academy of Science, The Royal Society, Thailand
Faculty of Engineering, Thammasat University
Variga Sawaittayotin
Environment Research and Training Center, Department of Environmental Quality
Promotion
Tatchai Pussayanavin

School of Environment Resources and Development, Asian Institute of Technology

The global increase in population and rapid development in industry
and agriculture have resulted in increasing uses of pharmaceutical and personal
care products (PPCPs). Water pollution by PPCPs is normally caused by wastewater
discharges from households, hospitals, livestock farms and related industries.
Statistical data revealed that Thai people, on average, consumed more PPCPs
than European people which consequently resulted in more concentrations
of these PPCPs residuals in the major water resources in Thailand. Because PPCPs
can accumulate and magnify in the food chains, there can be negative impacts to
the environment and public health including occurrence of drug-resistant pathogens.
The conventional wastewater treatment technologies have been found to be
ineffective in removing PPCPs from the waste streams. It is thus essential that
monitoring the levels of PPCPs in both surface and groundwater resources should be
regularly conducted. The public and private sectors should put more efforts
to reduce PPCPs discharges in wastewaters. A preliminary study found that
constructed wetlands planted with vetiver grass was capable of degrading

some PPCPs residuals.

Keywords:  waste residuals, pharmaceutical products, personal care products,

water pollution, contamination of water resources in Thailand
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global fruit protection

Bananas 101.99
Apples

Crapes

Oranges

Mangoes**

Plantains
Tangerines***

Pears

Pineapples

Peaches and nectarines
Lemaons and limes
Papayas

Plums and sloes

million metric tons

Ul o afAmsnamsaliivdianing q Erumednu) vedlanlu a.f. bosk

fiun : Global fruit production in 2012, by variety (in million metric tons).
http://www.statista.com/statistics/264001/worldwide-production-of-fruit-by-
variety/16 January 2015



The Journal of the Royal Society of Thailand
Volume 40 Number 4 Oct-Dec 2015

[oYel)

N5UTEIINTUILNATDINTENUTEWALAUEN

~ Gros Michel+Other )
dessert bananas Plantain AAB

12% 17%

Cavandish Highland banana+ABB T -
47% Other cooking bananas

24%

JUN o nsUgnndeviiaeiie 9 vedanlu A.f. exce-book

fiwn: The World Banana Economy, 1985-2002.
http://www.fao.org/docrep/007/y5102e/y5102e04.htm/8 March 2015

North America 10%
South America 17%

Oceania 1%

Asia 56% ——>

Africa 16%

JUN o adifinsudnndigvadanly A boolk

fiun : https://www.google.co.th/webhp?sourceid=chrome-instant&ion=1&espv=28&ie=

UTF-8#g=world banana production/8 March 2015
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N1 : Banana production. http://www.fao.ore/docrep/007/y5102e/y5102e04.htm/8March 2015

Other 29.8% Ecuador 28.8%

Honduras 3.3%

Philipines 11.7%
Guaternala 6.59

Colombia 8.7% Costa Rica
11.2%

3UN ¢ afifinsdseannadievasemenig o lulanlu A.A. boo
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Rest of the world
20.5%

United States
28.3%

Canada 2,9%

China 3.1%

Russia 4.2%

Japan 7.1%

European Union
332.9%

JUN » afiansundindevesUsenadnie o lulanlu a.a. boob

fiw1: Banana Imports & Exports.
http://www.rainforest-alliance.org/curriculum/seventh/lessonl/banana-imports/
16 January 2015
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miﬂssﬁaﬁmmﬁmmﬁmaL'%"aaﬂé’wﬁﬂsmmﬂum o Wasweuu1w (Mombasa) s¥1in9
il e AAAN WA, béde %amsﬂizﬁmﬂumamsﬁa Banana and plantain in Africa: Harnessing
international partnerships to increase research impact (Banana 2008) N13Usgy13%¥1N13
wiathungavie) 9 @ neu usiagnguinisuszagmens (session) E04a e @) Global trends affecting
banana (marketing and trade, market segments, policies and trade, supply, processing),
) Production (plant health, post-harvest, agronomy, seed systems, genetic improvement),
o) Innovation systems (tracking adoption and impact, turning farmers into business people,
innovation delivery systems profiling country perspectives, 8¢ &) Strategy (building strategies
to mobilize the banana sector in Africa reporting by theme coordinators from previous
sessions, East Africa, dessert banana, plantain) miﬂimgfs‘mmiﬂ%ﬂﬁ’ﬁﬁm’mﬁiadﬁﬁﬂLaua
MAUTIIE eol 509 wazmAdii bem Fos ffoulugiusdiiiudssgivmadesdilfinaue
MAUTIE04 Cultivar difference in peel blackening of banana fruit during low temperature
storage (gﬂﬁ E) LLazﬁ’lLauamﬂﬁﬁﬂﬁgm Control of senescent spotting in banana lUsndanman
FonsinguuesnmsUserininisvesndsndsiliviadomendiefulseniunaan (dessert
banana W38 banana) uaznandeidesusauiuemsneudulseniu (cooking banana uas
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plantain) MURENNITUAY NIFTIUANAIYIILA o D AD NTTLUNAILENBUZUDINITUILNALAY
NMITMUNAINNBULYNIRUTNTIN NITMUNANENYZYRINISUSInAENNTsaRUINdIeeanidy
o Uselnn Ao ﬂé’wﬁ%’uﬂiwmumaam (dessert banana) LLavﬂé’wﬁm”mUwiauU‘%Im (cooking banana
uay plantain) (5U71 =) muﬂa'sam © ﬂauummLmﬂmqmawqwmamﬂmmLﬁ]u WoKANE1Y
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nawsnndt Shinaaun s findrefidessateutunafindsumnuasiiviinaudsinn ndae
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WasufuAvies uazteniudendis i ndnevien ndnelt néethi vaziindreiivesussroudy
waneuarivy Wasnwun fvdeunn uazdivinautann WeanUinauisnsdhnnuag
WasuHuthmaties fegnandrs cooking banana ity ndaevinundsedlundu ABB uazfioeng
n&e plantain Wundedseglungu AAB nédaelunga cooking banana waw plantain dugnifies
TuunaszmAluvivuensng GUA « uay eo) wasmlimzlusmanynsuudiin (Oceania) Wity
LﬁaLﬂuLLMdﬂaWMWiUizLmnLLﬂaé’m%’UquLﬂummiﬁmﬁaﬂ (staple food)
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Cavendish-export
1%

Cavendish-local
Gros Michel and

2% other dessert
/ bananas
(AAA/AAB)

5%

| consumption

~

Plantain
(AAB)
1%

7~

Highland bananas (AAA)
and other AAB cooking
bananas 71%

JUN « afiansudnndeveinguussinaLenining Tueanuaziensnldly a.A. book

fiwn : Banana Prod uction in Africa.
http://www.sun.ac.za/english/faculty/agri/plant-pathology/acdtrd/foc-tra-
in-africa/banana-production-in-africa/8 March 2015
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Cavendish-export

ABB cooking

4% Cavendish-local
bananas consumption
6% | % Gros Michel
\ and other
dessert
- bananas
(AAA/AAB)

6%

Plantain
(AAB)
73%

UM oo alifiniswinnmevenguussmawenininz funnuazuenininaisly a.e. book

Y
#iu1 :  Banana Production in Africa.

http://www.sun.ac.za/english/faculty/agri/plant-pathology/acdtrd/foc-trd-in-africa/
banana-production-in-africa/ 8 March 2015
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uﬂsmmuwlumam be.c maammﬂumauﬂmmwuﬁ LLauﬂﬁmmumuaaa@ onc.c UadlunT
Tulfoumweu

Uszwaausiulssmaniisluaufiinnuuiudann Gn o Usumﬁﬁa wdloly way
To31d) Lumat:um:uimaLaaamaamﬂlmamﬂm’[,quunLLaquau Lmﬂsmmmmwmmmymmu
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‘ Lake Victoria
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finsyufuilaunendieuaginduivassaunendledieiiuini

NSNAUANEINYTULIYIA
Tugrmaainisussgaivimgdeulailonalvsudndlugneuuianiiidagling fueen
(Fast Tsavo National Park) wazalimeiusn (West Tsavo National Park) %ﬂL‘ﬂquaﬂuLLﬁﬁﬂjﬁa
it manesinerdoegsiufueradussadlaglaiihiy  wesdalidnieniienaun
Fusadluwals neudnlazdedldsueyninanmihsnuiiniilaenss GUA o Ul) waz
FosermsTsiende gnenuuinfidenlingfusen (East Tsavo National Park) waw
#lInrJunn (West Tsavo National Park) agfinfiu uiegniefinnzJueenuaziiangTunn
(5UT o d19) gousniiiinvafie East Tsavo National Park (3UT e Ut) Aaszidumsiivnisinsn
< AU fo Wy b Ay H¥uaa b Ay wageutusadsimihdidueninioadne sufenudag ¢
HusosuiDavdsaduuuiieliannsaugdniuazdesuld (5UT o vu) fnéefu o Aulun
East Tsavo National Park (3Ufl e¢ d19) uarfuistufumasioifiadeudnif West Tsavo
National Park (3Ufl e an9) udiiumsndu samaniiiasdmlugnenuusisnidaie o Tu e fu
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National Park

Tsavo West TANZANIA
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UM o driinnulunsalulsinougaliidivudndlugnenuuvisnadaely (uw)
WAZIKLTILERS East Tsavo Nation Park wag West Tsavo Nation Park (619) Usgineiauen
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TSAVO EAST NATIONAL PARK

BUCH IMA GATE

o S

WELCOME TO TSAVO NATIC, -,
PARK (EAST)

AREA 1374 7 SQ KM

ALTITUDE - 1388FT

PLEASE HELF KEE

Tsavo West National Park

JUN o¢ Uszgmadivudnivigneuuisniida East Tsavo National Park (Uw)
wag West Tsavo National Park (619) Usginelauen
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JUN oo dnivilasing g finuly Tsavo National Park Usginelauen
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anmvesnulugrenuvienfiduiuins guenuiidhvasiiuds uaslireeiiduldivg) duld
Frudulvuouadn Tujmeghfiuks dulifuduiinudnlngidu acasia tree uar baobab
Fafloguszuse \Duiinieuvesdninassmdeunlsifuediei mefisaoudidnllugneuusisnd
Funmsifiduuiupusssunadlifnmainfuouy sswhadumnadsudalugneuuianiviaos
angfauldiiudninansriateuadnwesauelng  dafadnulugneruuisninias
Huailauieaiy viavesdniiiedl East Tsavo National Park waii West Tsavo National Park
tumiloutu oraummehlaiimstntusswiaudn ilois o wis Sl Moot
evnemmsfiu drihfinusilusul oo uay o Ao Arumyu (baboon) aifvdsaen (fox e wol) lien
(guinea fowl) unnszaanme (ostrich) undnt (teal) Frauensni (African elephant) fane
(zebra) &ila (Asian lion) 851 (giraffe) 2581 (crocodile) 8UTULUWITA (hippopotamous) niwag
(gazelle W0 impala) wouillay (antelope) wazAMetwansn (Afican buffalo) dnithiinuuin
Tuenudniidnis b widomwaduasinane Sanudvauaznsdlafiafetunisadiuneuilay

(JUT o) Muwadiludnidesgnieiudluid Bovidae uazeglungquussuwouiilal & om wila
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(species) m ana (genus) nazeiufluvivuoninuaziedy vaeiueuilaududniiadogn
Freninum aglunad Bovidae {i e vin uag mo ana nszeiulurituenEmuazeiade udlimy
Tudszmalve drilungunigaduazweuiilaliivaneviln unswiadivihauwazsusaaeiu udds
fauunnssiiannsavenlafsasulumei o

M13°199 o azUAILLANANTENIIN AT AULaUTlAY

3 =
NYaa (gazelle) wouiilay (antelope)

o w a I o w a 1
®. avflvunaLan o. awadluuinlng
. Jw187 . AU

S A é’jﬂ yu Hd au """"""

o ANIINARLYIIUTEI o VawnAElazneiledu
< i om vlin uay o a@na < i «o viln Uay om @Na
€ 35 & 391
o, D1ASTUALIILAISENELaNI e o, 91AgludnANNINg

fiun:  Difference between gazelle and antelope.
http://www.differencebetween.com/difference-between-gazelle-and-vs-antelope/
19 January 2015

1ane (zebra) Hlondnwalianew1amAInaIRi) Iaeiiinunsinataiuiiwazal dane
i1 o wlin (species) Ain @) plains zebra (common), b) Grévy’s zebra taz m) mountain zebra
hane plains zebra vunaasave) wazdianeanisilvg wnsiuglaFuazidnauunn Ui bo uw)
fhane Grévy’s zebra vunasdaviefign wasdiatauaurnmawiadn (U bo nans) ddhany

. I v < v [y I ] 1 % a a & c§' &
mountain zebra {Wushagvuiadnasaeiude (JUN o d@19) daneinulugishiadeil vy
East Tsavo National Park waglu West Tsavo National Park iushaneviin plains zebra Faduihane
nuNINAgn (common zebra) wariin1snszareiuginnlukensnineulauazuensningJueen
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Ul wo shanewiia common (Uw) Grévy (nas) wag mountain (@19)
3 : Zebra. http://en.wikipedia.org/wiki/Zebra/19 January 2015
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Abstract  International Banana Symposium at Kenya
Saichol Ketsa

Fellow of the Academy of Science, The Royal Society, Thailand

Banana is a tropical fruit whose production is the largest of world
fruit production. World banana production by type consists of 47% Cavendish,
12% Gros Michel, 24% cooking banana and 17% plantain. Asia produces the largest
amount of banana (56%) followed by South America (17%), Africa (16%),
North America (10%) and Oceania (1%). India produces the largest amount
of banana in the world. Tanzania produces the largest amount of banana in Africa.
Most of African countries and the Oceania grow both cooking banana and plantain
which must be cooked before consumption, while other countries grow dessert
banana (eating ripe banana) for local consumption and export. Ecuador exports
the most amount of banana. The International Banana Symposium (Banana and
plantain in Africa 2008: Harnessing international partnerships to increase research
impact) was held in Mombasa, Kenya, during 5-8 October 2008. Even though
Uganda can produce the largest amount of banana in Africa, Kenya has developed
more progressively than Uganda. The author was invited to attend this conference
to present both oral and poster of the banana research. The organizer took
the participants to visit a local banana plantation for export. The author also had

a chance to tour the Tsavo National Park (safari) of Kenya.

Keywords: banana conference, dessert banana, cooking banana, plantain,

production, safari, Kenya
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8255 (1)

;Program for displaying data via IC
;8255(1) of the uC8088 board
;Program name: LED1.ASM

;Date: June 24, 2015

;use Borland’s Turbo Assembler
;assemble: tasm LED1

;link: tlink /t LED1.OBJ, LED1.BIN
;burn LED1.BIN to 32-KB ROM or
stransfer it to ROM emulator
.model tiny

.code

;do the same for each of next 7 bits
mov ¢x,0007h
;move to next higher bit
lopl1: shlal,1
call outportl
loop lop11
sturn off all LEDs on Portla
mov al,0
call outportl
mov al,01h
;send data via Portlc
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;17O port addresses

;parallel portl A, B, C (output)
ppi_portl aequ 24h
ppi_portl b equ 25h
ppi_portl cequ 26h

;control portl

call outport2

;do the same for each of next 7 bits
mov ¢x,0007h

;move to next higher bit

lop12: shl al,1
call outport2

ppi_ctrl portl equ 27h loop lop12

;parallel port2A, B, C (output) ;turn off all LEDs on Portlc
ppi_port2_a equ 28h mov al,0

ppi_port2 b equ 2%h call outport2
ppi_port2 c equ 2Ah ret

;control port2
ppi_ctrl port2 equ 2Bh

;start of prog. in ROM

runledl endp
o 3k st sfe ske st sfe ske sk sfeoske sk sk ske sk sfeoske sk sfe sk sk sheske sk skeske sk skeskeske sk skesk
b

outportl proc
;display data on an LED of Portla

org 8000h out ppi_portl a,al
main proc ;slow down the running of light
;Initialization part of the prog. call delay?2
;prevent other interrupts call delay?2

cli ret

;set all segments to 0000h

outportl endp

lnovaXJ) ;*********************************
mov ds,ax outport2 proc
mov es,ax ;display data on an LED of Portlc
mov ss,ax out ppi_portl c,al
;set stack top at 8000h call delay2
mov ax,8000h call delay2
mov Sp,ax ret

;config. 8255(1) for mode 0 on
;groups A & B, ports A,B,C=output
mov al,10000000b
out ppi_ctrl_portl,al

outport2 endp

« sk sk st sk sk sk sk sk steoske sk ske sk sk steoske sk skeoskeo sk skeoskoskeskeoskeoskoskokoskeskokok
b

delayl proc

;time delay of about 160 ms

call delayl push cx
;do the same to 8255(2) mov ¢x,4000h
out ppi_ctrl_port2,al delay5: loop delay5
call delayl pop cx
;enable system interrupts ret

sti delayl endp
;********************************
;The box below contains the principal delay?2 proc
;part of the program ;time delay about 0.6 sec
; push cx
strt: ; mov ¢x,0F000h
call runled1 ; delay6: loop delay6
jmp strt ; pop cx
; ret
main endp delay2 endp

kR sk Rk sk Rk sk Rk sk Rk sk Rk kR Rk kR Rk ok
b

runled1 proc
;running light on LEDs of portla & ;portlc
beginl: mov al,01h
;send data via Portla
call outportl

ko RoR sk kR R kR kR kR ok kR okk kR kk kR ok
2

;address of st instruction on boot
org 0fffOh

;far jump to ROM at 0000:8000h
db Oeah, 0,80h, 0,0

end main
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;Program for displaying data via IC
;8255(1) of the uC8088 board
;Program name: LED2.ASM

;Date: June 26, 2015

;use Borland’s Turbo Assembler
;assemble: tasm LED2

;link: tlink /t LED2.0BJ, LED2.BIN
;burn LED2.BIN to 32-KB ROM or
stransfer it to ROM emulator
.model tiny

.code

;I/0 port addresses
e (alu LED1.ASM mmﬂm n) FAEE

org 8000h
main proc
;Initialization part of the prog.
Fotohok (alu LED1.ASM mmﬂm o) EEEE

;The box below contains the principal
;part of the program

strt: ;
call runled2 ;
jmp strt ;

2

main endp

« 3k sk sk sk ok sk sk sk sk st ste st s s sfe sk sk sk sk sk sk sk ko sk ke st st sk seskoskoskook
b

runled2 proc
;running light in 4x4 LED array

;turn on LEDs on first row
mov bl,01h

begin2:

;turn on LED on first col
mov dl,10h
mov al,dl
or al,bl

;show 8-bit data on Port2b LEDs
call outport2

;send data via portlb
call outportl

;for the next 3 cols
mov ¢x,0003h

lop21: shl dl,1
mov al,dl
or al,bl

;show 8-bit data on Port2b LEDs
call outport2

;send data via portlb
call outportl

;turn on LED on 3 more cols
loop lop21

;move to next row (group) of LEDs
shl bl,1
cmp bl,8 ;4th row?
;repeat for next row
jbe begin2
;turn off all LEDs
mov al,0
call outport2
call outportl
ret

runled2 endp
« 3k st sk sk sk sk sk sk skeosk sk sk sk sk sk sk sk sk sk sk sk sk skeoskok sieoskokoskokok skosk
b

outportl proc
;send 8-bit data via Portlb
out ppi_portl_b,al
;slow down the running of light
call delay?2
call delay?2
ret
outportl endp
;*********************************
outport2 proc
;display 8-bit data on Port2b LEDs
out ppi_port2_b,al
call delay2
call delay2
ret

outport2 endp
« 3k 3fe sk sk sk ske sk sk sk sk sk sk sk sk sk sk sk skeoske skeoskeosk skeoskok skokok skokok sk
b

delay1 proc
;time delay of about 160 ms
push cx
mov ¢x,4000h
delay5: loop delay5
pop cx
ret
delayl endp
sl ok sl ol s ol ok ol
delay?2 proc
;time delay about 0.6 sec
push cx
mov ¢x,0F000h
delay6: loop delay6
pop cx
ret
delay2 endp

« 3 3 sfe sk s sfe ke sk sl sk sk sk ke sk sk sk sk sk sk sk sk sk sfeosk ok skoskok skoskok skosk
s

;address of st instruction on boot
org 0fffOh

;far jump to ROM at 0000:8000h
db Oeah, 0,80h, 0,0

end main
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\duaindduszninsfuanssausaziiuuvasinousaiulniin ¢ Thad wazvendnsiauau
uansuawaniaynssnzuan (positive logic) dmasasulUldfuanmaneadiuuy o dw
filalonwdsuasdasnnniiossualnasiudy (Wiesefutuunalnn3an) 1995 ugui < ades
Wasuadlulaenadestu Taefisdediniudaneiiuuduiidu (du nsmlanesives 2N2222)
Huaindusgninsnuanssausazinfunsmud dumewdniifndesdealdsululinssnzay

(negative logic)

;Program for displaying data via cmp dL8 ;4th 7-seg? ;repeat for next three 7-seg
;IC 8255(1) of the uC8088 board modules
;Program name: SEVEN1.ASM jbe begin7
;Date: June 30, 2015 ret
;use Borland’s Turbo Assembler run71 endp
;assemble: tasm SEVENI ,*******************************
;link: tlink /t SEVEN1.OBJ,SEVEN1.BIN
“burn SEVEN1.BIN to 32-KB ROM or outportl proc
stransfer it to ROM emulator ;turn on 7-seg module
.model tiny out ppi_portl a,al
.code ;delay before showing next 7-seg
;1/0 port addresses ; caH ge%ayg
w8k (Al LEDI.ASM #uguil o) *##x f:t clay
org 8000h outportl endp
main prOC ’*******************************
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[oleo)

;Initialization part of the prog. |
ok (@l LEDT.ASM fnuguil m) *##*

;The box below contains the

mov si,offset numcode
;1st 7-seg module

;get code for digit
mov al,byte ptr [si+bx]

outport2 proc

;display digit on 7-seg
out ppi_portl_b,al

;slow down display

§principal part of the program call delay?
strt: ; catll delay?2
1l run71 ; re
ca ; outport2 endp
jmp strt 5 JRR Rk R sk R R R Rk
;nain end delayl proc
*******Ek*********************** ;time delay of about 160 ms
’ push cx
run71 proc mov ¢x,4000h
;display on 7-seg via portlb delay5: loop delay5
pop ¢cx
;store of 7-seg code ret

delayl endp

« 3 3 sk sk ok sk sk sk sk sk sk sk sk sk sk s s skoskoskoskoskoskokokokokeokoskoskosk
s

_ mov dl1 delay? proc

begin7: ;time delay about 0.6 sec
;select 7-seg module push cx

mov al,dl mov ¢x,0F000h
;turn on power to 7-seg delay6: loop delay6

call outportl pop cx
;start with digit 0 ret

movbx,0 delay2 endp
;to display 16 digits s ek ek o ol sk stk ol sk sk ok ok ok ok

mov cx,16 Elata:
lop7: ;digits 0, 1,2, 3

numcode db 0BFh,86h,0DBh,0CFh
;digits 4,5, 6,7

;display digit on selected 7-seg db 0E6h,0EDh,0FDh,87h
call outport2 ;digits 8,9, A, b

;next higher digit db OFFh,0EFh,0F7h,0FCh
inc bx ;digits ¢, d, E, F

;repeat db 0D8h,0DEh,0F9h,0F1h
loop lop7 . .

;next 7-seg ;address of 1st instruction on boot
shl dl,1 org 0fffOh

;far jump to ROM at 0000:8000h
db Oeah, 0,80h, 0,0
end main

FUN & FoNALITTIEAIUANIRTAILARIHALDABRLUY o daulugun <

suansnadayagudulagldfiuaninataadituy o duu

Tunsdifisisnsuansmaemedoyagiudu iy 0-9) whiiy wnileslinessn 74240
inlHPuRLFIARHALEABALUY o duoehNmInITUT o WaraRINUIUR < 5191aLasT
ANERY BEILIITTIN 7447 vie 4511 1LY FefestivansiuiuaeduaIneenveNeTIIY
8255 1N @ ane Wideuies < aewiniu Heifnezae0seam 7447 way 4511 Sudoyaiaugiudu
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ol MIUARINATDLAN YD IMNRDNUUUTINUYB NGRS I LATARUlTaIARSIeN 1SR US

WnsWagIuaes (binary-coded decimal %38 BCD) #4Aen15anedayay 1o iled & a1e 399359
7447 wineNaElimuANMILARIHALDARRKUY o dIuLBluATIM dIUIRTIIN 4511 winneNaeldiu
AIUAAINALEADALUY o AIULALYIATIN VDENAY WATTINLUDS 7447 noy

o 1unen
vee T g a b ¢ d 5
I1s [15 |14 J13 ]2 i Jo e
7447 N
1 2 |3 |4 |s 6 7 ]a
& A, LaMP BI/RBO RBI A A GND
e Ty noudn

UM o0 Fudyqyraudn vdsdtyaieen uazuSudyInaIUAN Y899aTTIU 7447

v o

wazduaneIiunTudya ot dsdynneen WevvSULIMNAIUAN YDINITTIM

o

I o ‘:l' v o ¢ 1 Y v o =t
7447 WuRsiuanslilugun oo anuduiussevinsdyaandivdyayiuenassiuesil

Dulunumsnenuasdunsni b dwisasmuaunisuaninatoyaguduiiliinsmuuesi
WI935 74240 Tugun < 9:lunaguil oo

Tusuil oo 1 A-A (17,1, 2, 6) 1Tuniudy aautiiduavgududisiagiuaes
(BCD) ¥1 a-g (v 13, 12, 11, 10, 9, 15, 14) iJunad vigmaaﬂlﬂamuammaLLaaamLLUU o @Y
(olunsm) duvIH4 9 ﬁ%’uﬁ’fyﬁgmmuquﬁﬁaﬁ

9 LT (@ 3) WSudyanamssny 0 (Reasnsmus) tilensiadeuusading o wime
(Lamp Test) melusuaninanuy o drwindmheniodlaunnsemsoll usnad a1 BI/RBO
(1 8) afesiudananssng 1 (Hefuuswiliih & had) uiluiidisden LT fudyananssne 1

WinldaumuUsna
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- 91 BI/RBO (11 4) 15udygyaunssng 0 Lwaﬂﬂammmm (Blankmg Input) ) Tnevialy
ToSudygauiad (@FaUasuudasluanseninamsang 0 fuassne 1) dieanAnuduvoduasann
fruanwwa lufitission BI/RBO AUAYYIUNTING 1 Lwaiﬁlmﬂawmajwqqqqm

- 91 RBI (¥ 5) [Sudyaunssng 0 esziudygruiazianiiay 0 ARILanINaLuy
o g MuUsNAVISUdYaamIuANYIHazRefudyyIunsINg 1

TEaTduAdU o) NEITURATTIM 7447 ansnsaglianusudea (data sheet) voeusSunNEs
19 UTEN Texas Instruments (1988)

A1579% o ANSAMUITIE NS UNISVINUVDII99TTIU 7447

Aeueyrauitn BCD Aeusynauean (Assnzav) Faviluang
A, A A A |g T e @ e b a (g7udv)
0 0 0 0 I 0O 0 0 0O 0 0 0
0 0 0 1 1 1 1 1 0 0 1 1
0 0 1 0 0 1 0 0 1 0 0 2
0 0 1 1 0 1 I 0 0 0 O 3
0 1 0 0 0 0 1 1 0 0 1 4
0 1 0 1 0 0 1 0 0 1 0 5
0 1 1 0 o o o0 o0 o0 1 1 6
0 1 1 1 1 1 1 1 0 o0 O 7
1 0 0 0 o o o o o o0 o0 8
1 0 0 1 0 0 1 I 0 0 O 9
+5 VI
| A
202907 M0
oo PaD k0 007 A
% ﬁ EE% +5 VI]G LW@fZN’ZQD? 20
o4 Pad 7 =032
0s ras A, a 3 3 3 3
o b | 1 liz N\ 3300 7 Tunda 7 Ja (watumian) —da (ualuman) :j? a (ualundan)
:"e' o i |,_2'il :Ma(“: U)_‘:cb “: b i'b a i b a
%Emmsm Ei 2 A: ?‘1‘% EM:rg 3 Jf 2 Jf f dfb
o - =y f | Ce 1t ) de= 0 ¥
- 5 ﬁvEAﬁm [ ; ; - 'rP_;:c; 'r” 190 :edrp 190f ] T’v
e Fls 10 10 10
Pc2 rB1 £ g Ll 2
E% = | - T ol
< L

= o a v a & sagy
E‘LJ‘VI 06 'Nﬁ]ﬁﬂ'ﬂ‘Uﬂuﬂ’]ﬁLLﬁ@QNaTaNﬂaﬁ’]uaULLUUNﬁWLWﬁﬂ%WI‘*U'N?]iﬁ'JlI 7447
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ocd MIUARINATDLAN YD IMNRDNUUUTINUYB NGRS I LATARUlTaIARSIeN 1SR US

290951507 oo Bilihsassan 74240 viteUszndnamldineynseninuns dyanueen PBO-PB3
YonsasTIl 8255 (1) Wileuteyagiaudnsviagruaes (nssnzuan) Timeass 7447 Jeavdsdyanos
HIufmmunIuwIn mmo LavidluaruaunsUailauaslufbaninakuy o @wuduiu < M
MoutuiY diudyainesn PBA-PBT (133neau) 109399553u 8255 (1) ldmuaunsudanes
wuufidufitues 2N2907 Eumnadaduniuung b Alalediy iesefuaniawuy o @iy
wiasussiulith ¢ Tadl adtar o M ErdeamsuanmasiviuguAuiivszneudeiiay
1NN @ 53 5 HRARFILANINALUY o duuasiivanedtyenoenIneasTid 8255 Iaenndoiu

;Prog. SEVEN2.ASM for multiplexed ;next 7-seg module

;display BCD on four 7-seg LEDs shl bh, 1

;Created: July 14, 2015 cmp bh,8 ;4th 7-seg?

;Using low nibble of portlb => 74L.S47 ;repeat for next three 7-seg modules
;(BCD-to-7-seg decoder) jbe begin5

;Hi nibble of portlb => select each 7-seg ret

;use Borland’s Turbo Assembler run72 endp

;assemble: tasm SEVEN2 ,***********************************
;link: tlink /t SEVEN2.0BJ,SEVEN2.BIN 1

:burn SEVEN2.BIN to 32-KB ROM or _0(‘11?1";“ proe b

stransfer it to ROM emulator »dispiay on S

out ppi_portl_a,al

'22)%%61 tny out ppi_port2_b,al
’ call delay2
;start of ROM address call delay2
org 8000h ret
rtl end
;I/O port addresses ?fﬁg***ig*%***********************

w0k (oly LED1LASM pugufl en) %
outport2 proc

main proc ;display on LEDs
;Initialization part of the prog. out ppi_portl_b,al
wkk (a1 LEDI.ASM #uguil ) *##x out ppHOITZ_b,al
;very short dela

;The box below contains the rynop Y
;principal part of the program nop
> nop
strt: 5 nop

pall run72 ; nop

Jmp strt 5 ret
S outport2 endp
main endp ’**********************************

« sfe sfe she she ske sk sie stk sk sk sk ste st sfe st she she she sk ske sk sk sl sk sk sk sk steskeskeskeskosk
s

delay1 proc

run72 proc ) ;time delay about 160 ms
;display BCD on 7-seg via portlb push cx
;show data on port2b LEDs mov ¢x,4000h
st 7-seg delay5: loop delay5
mov bh,01h pop ¢X
;1o nibble is zero ret

delayl endp

mov bl,0 Lok o ok ok sk ok sk ok ok sk ok sk ook ok sk kok ok sk ok sk ok ok ok
bl
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begin5: delay?2 proc
mov ah,bh ;time delay about 0.6 sec
;reverse bits (neg. logic) push cx
not ah mov ¢x,0F000h
;shift to hi nibble delay6: loop delay6
shl ah,1 pop cx
shl ah,1 ret
shl ah,1 delay2 endp
Shl ah)l ’**********************************
or a1 zi;bl org 0fffOh
;start with digit O db Ocah, 0,80h, 0,0
call outport2 end main
;next higher digit
inc bl

(Wsngsaehaiianinann Hall, 1992: 269) lusuil oo il MueadfdmsuIanalion (dp) 13 & Mvggn
PIUANKENEENLUMAIMNGINI99S39U 7447 fi dnazliifinadng Asoenudsumnuaun eamo Toti

TUasnsnun

UM ol gavliwIsNlEnIuaNIaslugil oo

%avxlmLmﬂ%mmmwﬂuiﬂw oo WelHHSATILaRHaTIaY 0-9 (ufitazuanaaniy
ALAY 0-3 U FILARSNARUY o dIU m‘m o-& MUAINU) %Lﬂulﬂmmﬂm ob

sevniena iy 4511 Felusunmnsvhvihiuazandmiudtyannene q Afendos

AanuanslIluguin om

feyeyoudn
Vce - >
16 1 6
A, A, A, A,
LE
—O LATCHES
415 111
BI
—O DECODER
LT
—O DRIVERS
g |f e d c |b Ja
w s s [s s s s e
N . GND
feynyaueen

=] o v A °o v W '
Eﬂ% [oL3]] LLNUﬂ’l‘Wﬂ’ﬁWWIU’WILLa%‘U’]ﬁ’lMiUﬁmyty}’]ilJWN‘] VDINIFTIIN 4511
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oco MIUARINATDLAN YD IMNRDNUUUTINUYB NGRS I LATARUlTaIARSIeN 1SR US

Lﬁaﬁmimﬂmaiamﬁa 2995570 4511 ﬁm%’uﬁmmm@ﬁLLavmﬁaﬁmmmaaﬂmaﬁ’wm

v o
4
a v oA

2957 7447 druving 9 Audyananiugy Swinsturenaasy 7447 sl

- 91 LT (91 3) Tmiuaw@wmmsiﬂz 0 (feaIns1Ius) LilensIvdoukeadin o mide
(Lamp Test) melushuanmanuy o duiiimheviednlaunnsoniell lufitswen T fu
Fuaamssny 1 efuusssulii ¢ Tad) weldeumudsnd

9 B (@1 4) WSudaansing 0 WieUadyaiondn (Blanking Input) ve399559
wes 4511 lpeusnAazsudeygunsing 1

-1 iE (1 5) Wsudyanamssny 0 (easnsnaus) Turisnandu 4 dieldaunsauand
(Latch Enable) mamsaamwmﬁm AR, mﬂﬂauslmmwwmwaﬁ 4511 Tugrenandu q July
Meluinessm Ineusnd mammmmummawammmmam 1 mummumwmmﬂﬁumm
oo Alalevi uazdelnunsafundya aAuaNTiinIN9RTTI 8255 udseu i uSayey
n33NE 0 (Marfunsniud) og1en1as dyanant A A Aaziiigheassom 4511 lenasanan

FEalByndy 9 NeIMUNRTTIN 4511 aunsanlainusudeyavedndn Wy Texas
Instruments (2003)

A < a o [ o = o
N399I TNANHASE UM SR 4511 Belvidayanaeeniuguves
MIINLUIN ATITUNAUFYYIUOBNVDIINATII 7447 AU b Beagluzureemsneay

A9 e ANFMANUITIFINSUNNTVNITUVDII9T5IULUBS 4511

Feysyrausdn BCD Jeysyrauan (AssNzuUIN) FaUTILERS

A, A A A lg f e d ¢ b a (g1u8u)
0 0 0 0 0 1 1 1 1 1 1 0

0 0 0 1 0 0 0 0 1 1 0 1

0 0 1 o1 o 1 1 0o 1 1 2

0 0 1 1 /1 0o o 1 1 1 1 3

0 1 0 0 1 1 0 0 1 1 0 4

0 1 0 11 1 0 1 1 0 1 5

0 1 1 o |1 1 1 1 1 0 0 6

0 1 1 1 0 0 0 0 1 1 1 7

1 0 0 o |1 1 1 1 1 1 1 8

1 0 0 1 /1 1 0 0o 1 1 1 9
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AI9E19UBINATAANANITINATIIW 4511 T b FINBAIUANMILAAINALUY o d7U
o v < o =
U o 7 HuRLanslilugun oc

00 PAD
o1 PAL
D2 PAZ
03 PAY
e s 10kQ<
o8 PAS g
” e 3300 T1s amtmadnn 3300 A~ nunlniml
~ £255(1) o] n-',-‘ﬂNV‘-’_zz flz e e -‘-‘-WV‘-”T b
RESET PB4 9—;—«\/\/»\._&1 b —«\M—-_é“.l L)
o5 ro g P W P
cs e TM( d 14
ro7 0. o —\’W\ms
4 ] 5
: ! i
ad
PCy
PCa
PCs
pcs
PCT

JUN o Mog1uMsliaeassiu 4511 lunsmuAuimLanInauoadiiuuy o d@u

Tuguil o i fuanmaueadiuuy o s o fduuuuuelnason fiifieliaunse
winleliFudynAnIIng 1 (usaulviih & Waad) 910299353 4511 fhiliendes dyana BCD
m‘L&i’ﬂumimmmmmmmamLanJ 0-9 Fuduanda PBO-PB3 499299357 8255 (1) daudnyna
mmw’[mmmjsuamaimtmamsm 4511 léananda PB4 U PB5 vawsasi 8255 (1) Tuild
PasTIiuiuanaiu b grasvhautudassuniy uaesinerlilihouuudafngng

drurendwIiEldTINiueslugun o tu ;:Jﬁwuéﬁ]zazl”ilﬂmmu?]ﬂﬁ@ﬁm%’uﬁémﬂaﬂﬁ]
suansnadayaiidnyslaelivenauaninaviiauaadn

fudnmawoadiuuy o dluidoiiiiumndy anunsauanehdnuslalagdnrinegiiies
e 0-9 uaiavilsdo AF whil nnazuansaiaiay 0-9 WATAIINYINIYIDINGY a-Z kag A-Z
Tldasuyni sesasulUlfuegananimaueadd (LCD display module) unu ins1zayaan
nivflaglifuaninaneada

iﬂsazLSEJ@Lﬁ'mﬁ’uimaa%ﬁqLLazmiﬁmmama@aLLamama%ﬁmLLaa%aﬁu au1saAnEN
laandsmedidnnsednd Wy Hall (1992: 276-277) @useg19n1sNageu MSIHNY way
foyar  Renfunegariaifasnsadumldanunelunsmmndidomseind wu llett
(1997 a, 1997 b) Usiiiuddeyegrmilefifedn Lﬁaua@aLLammmﬁﬁmLLaa%agﬂﬁiaL%’ﬁULmdafdm
Asluingy maga%ﬂ%’uﬁ%ﬁmuaSmmﬂimaﬂ%maé’aﬁ (Ray and Bhurchandi, 2006: 634)
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oc'@ NSUARINATOLANTUYRINNDBNKUUTNUTBIWNINAT I LATARUINTaR SN 8uS

DUANINAINUAZLR (display cleared and off)

Taluansiadsumis (cursor off)

laifinsngnsuvesienes (blinking off)

lafinsagudunisesninuuasianing (display shift off)

YUIAYDIAISNYT (character font size) Ao 5x7 39

MUAUUTTINEMTULANINARAD & UTINA

wagalnsginalukuuIsteya < Un (8-bit mode)
Fwmisishuswisenfazedulunemasias o sums (address counter increment)

a2 U A3 G 9

Tuuvenudl finusverthiauesegnsuansatoyailivenavind fiuandusui e

S1eazLBeaA U ER 06N o GumuaaaLLamwaLLaa%aiugUﬁ o& Tl

- 1SS (11 1) Tfsieriunsnue

- 41 VDD (11 2) Msinriunsenuliih & Laad

- 90 VEE (11 3) WUsuanuainsweuasiidesannduvdeesega Taosefuyinans
Yo TulnisEndne 2 fun 1

M r
Do PAD |
E D1 PA1 - +5V
3 D2 PAZ : 1
D3 PAS |t J VSS
D4 PA4 2 VDD
D5 PAS 10 3 VEE =
3 08 PA6 0 >— L
D7 PAT f—2f— 1l [ c
-ﬁ—.- RO P80 |8 | 5 lprm D
~>5—C] WR PB1 ¢] EN
8 :? 8255(1) % M
a5 1 §E 7
RESET PB4 |22 (o]
I e PBS r 8 D1 0
PB6 9 02 D
PB7 10
. ) 11 gi U
pet 1] L
PC2 13 D6 =
PCa 14 157 —
PC4 ol 15
PCS | + 57 o= AAA T &
:33 i 22000 K

JUN o 213suanmadeyafmdnuslngliuenauianiwayiaueadi
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- 91 RS (Register Select, 11 4) 145Udygunsing 0 (Horfunsiaum) Lﬁaiﬁm@a%’uﬁwé’q
(1 Frdednane Fdauansiadnus) men DO-D7 viehimutuflisudyananssny 1 (efuusady
& Tarh) wieluegasutoyadisiysye D0-D7 lufitiswien RS Whium PAO vessas
LWwas 8255 (1) Lﬁ@lﬁmmaaLﬂﬁaumﬂmif]auﬁﬁé’qLﬁumiﬂauﬁamaﬁaﬂé’uﬁﬂﬁ

- 91 r/w (Read/Write, 91 5) 15Udtyyaunssng 0 (1) Lwalfuam (811) Guauamwu’] DO-D7
NGl Tuiitission rw fudyaanssng 0 (n513us) LW?JL“UEJU“UEJ&J@W]’WH

~ 91 EN (Enable, 91 6) WSudmanamssng 1 lutenandu 9 Lwa”[,ﬁ/iﬁuagaﬁm DO-D7
anusaiingniglusuegalddnda lufitisvien EN Whfua PA1 YT 8255 (1)

- 91 D0-D7 (11 7-14) Wudysyrauends viseldsu/dedayanadoyarunn < Jn lundl

1519891 DO-D7 W1Auv1 PBO-PB7 U993995531 8255 (1)

- 91 A (Anode, v1 15) Tnanuisesuluiln @ Taadk Ui unIuun beo Loy
ilegaviaenlitinfiazdosuainsnuvdsesioga

_ 91 K (Cathode, 11 16) Wirefunsug e lunisesnvesnseuaanvasnliiheumas

genusTldfUslugul o¢ Tuandlilusuil oo sowiusfndniEudenisteen
Fustu (initialization) Wiruegauanwmaueads aduiitdinusdonlfuuuiinanmald o ussvin
U537In8g oo Mdnys lnedmualisutoyavun < U0, Waniagnysvwn 5x7 9ald b ussin,
fumia (curson) Wududadnaldfingwiv anduilidelivines, §veliing woevinean
Tsifauuugun1avhann (mode) fisadnwsgniBsuasuudatmumi Ssagudulumsringseluda

;Created: July 14, 2015 lcd8 cmd proc ;8-bit command via al
;pin PAO of 8255 linked to pin RS of LCD ;save command in ah

;pin PA1 of 8255 linked to pin E of LCD mov ah,al

;pins PBO-PB7 of 8255 -> D0-D7 of LCD mov al,02h ;RS=0, E=1
;pin R/W (5) of LCD is grounded for out ppi_portl_a,al
;writing to it ;retrieve command

;use Borland’s Turbo Assembler mov al,ah

;assemble: tasm LCD1 ;put command on line

;link: tlink /t LCD1.0OBJ, LCD1.BIN out ppi_portl_b,al
;burn LCD1.BIN to 32-KB ROM or call delayl

stransfer it to ROM emulator mov al,0 ;RS=0, E=0
.model tiny ;send command

.code out ppi_portl_a,al

;I/0 port addresses ret

org 8000h

main proc
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;Initialization part of the prog.
wxkkk (011 LED1.ASM Augufl an) *ees

;The box below contains the principal
;part of the program

;initialize LCD module
call lcd8 ini

strt: 5
call runlcd1 ;
jmp strt ;

>

main endp
« 3k 3 sfe ok 3 sfe sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskok skeoskok skoskok
b

runlcd1 proc
mov al,1 ;row 1 of LCD
mov ah,0 ;col 0 of LCD
call 1cd8 scu
;set cursor at position (1,0)
mov al,48h ;”H”
call lcd8 wrt
call delay?2
mov al,65h ;’e”
call lcd8 wrt
call delay2
mov al,6Ch ;”1”
call lcd8 wrt
call delay2
mov al,6Ch ;”1”
call 1cd8 wrt
call delay2
mov al,6Fh ;”0”
call lcd8 wrt
call delay2
mov al,2 ;row 2 of LCD
mov ah,0 ;col 0 of LCD
;set cursor at (2,0)
call 1cd8 scu
mov al,45h ;”E”
call lcd8 wrt
call delay2
mov al,4Eh ;”N”
call lcd8 wrt
call delay2
mov al,44h ;”D”
call lcd8 wrt
call delay2
call Icd8 clr ;clear display
call delay2
ret

runlcdl endp
s s sk e s s sk s sk ot sk ke s ot sk ke sk s sk sk sk st sk ke s st sk sk sk stk sk sk ok
b

led8_clr proc ;clear LCD display
mov al,01h
call Icd8 cmd
ret

led8 clr endp

« 3k sfe sk sie sk sk sk sk st st st st sk she sk sk ske sk sk st sk sk sk sk ste st skeoskeoskeoskoskoskoskokok
s

led8 scu proc

; set cursor, row in al, col in ah
cmp al,1 ;row 1?
jerowl
mov al,0COh ;row 2
jmp addcol

rowl:
mov al,80h

addcol:
add al,ah
call 1cd8 _cmd
ret

lcd8 scu endp
« 3k 3 sfe sie sk sk sie sk sfeosie sk skeosie sk sfeosie sk skeosie sk skeoske sk skeoskosk skeoskokoskokok skokok
2

lcd8 ini proc
;initialize LCD module
mov al,0 ;RS=0, E=0
out ppi_portl_a,al
out ppi_portl b,al
out ppi_port2 b,al
call delayl
;reset process suggested by manufacturer
mov al,30h
call 1cd8 cmd
call delayl
mov al,30h
call 1cd8 cmd
call delayl
mov al,30h
call 1cd8 _cmd
;function set
;8-bit data, 2-line, 5x7 dots
mov al,38h
call Icd8 cmd
;display on, blink, underlined cursor
mov al,0Fh
call 1cd8 _cmd
;clear display
mov al,01h
call 1cd8 _cmd
;char entry mode, increment position
mov al,06h
call 1cd8 cmd
ret
lcd8 _ini endp

- 3k sfe sk sie sk sk sk sk st ste sk sk sk sk sk sk ske sk sk st sk sk sk sk sk st skeoskoskoskoskokoskokok
s
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« 35 3 sk sk sk sk sk sk st st sfe sk s sk sk sk sk sk sk sk sk ki sk sk sk sk skeoskoskoskoskoskok
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lcd8_wrt proc
;write char in al to LCD

- 3 sk sk sk sk sk sk sk sk ste sk sk sk sk sk sk sk sk sk sk sk ki sk sk sk skeosk sk skoskokokokok
]

delay1 proc
;time delay of about 160 ms

mov ah,al ;save al in ah push cx

mov al,03h ;RS=1, E=1 mov ¢x,4000h
out ppi_portl_a,al delay5: loop delay5
mov al,ah ;retrieve al pop cx

out ppi_portl_b,al
out ppi_port2_b,al

ret
delayl endp

call delayl A sl s ok
mov al,1 ;RS=1, E=0 delay2
;write char ( ¢lay2 proc
out ppi_portl_a,al ;time delay about 0.6 sec
ret = push cx
lcd8 wrt endp mov ¢x,0F000h
*********************************** delay6: 100p delay6
’ pop ¢x
led8_shr proc ret
-shift i delay2 end
’Shlft CurSOIi tf)é.ﬁght *e*?k}:k*f}l}*g************************
mov al, ;
;::tll lcd8 cemd org OfffOh

lcd8 shr endp

***********************************
5

lcd8_shl proc

; shift cursor to left
mov al,18h
call lcd8 cmd
ret

lcd8 shl endp

*********************************

db Oeah, 0,80h, 0,0

end main
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Abstract  Data Display Through the Parallel Ports of the Microcontroller Board for Learning
Mongkol Dejnakarintra

Fellow of the Academy of Science, The Royal Society, Thailand

This article presents various methods for data display through
the parallel ports on the 8255 IC of the Microcontroller Board for Learning,
the hardware which the author has previously presented. The author used three
different kinds of electronic devices: (1) a group of eight or more discrete light-
emitting diodes (LEDs), (2) 7-segment LED display modules, and (3) a character-
type LCD display module, and used a number of digital ICs as supporting devices,
namely, 74240, 7447, and 4511. In addition, the author presents the software
for controlling the associated hardware. Experiments done on the hardware

and software for various methods of the data display gave satisfactory results.

Keywords:  microcontroller, output data display, 7-segment LED display module,
LCD display module; ICs 8088, 8255, 74240, 7447, 4511
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Abstract

Westerners in the Tale of Phra Apai-manee
Thosaporn Wongratana

Fellow of the Academy of Science, The Royal Society, Thailand

In this article, the author confirms his hypothesis that the “Tale
of Phra Apai-manee” by Sunthorn Phu was composed as a historic novel, not just
an ordinary fairy tale. In the story, the details about westerners, particularly
the English who, from time to time, came to Siam during the Reign of Kings Rama [I-Il,
had been described in many aspects: trade, politics, friendship, aggression,
culture, adventure, etc., indicating that Siam had been gradually threatened
by these groups of invaders. While the kings put all their efforts to protect
the country, Sunthorn Phu used those incidences to encourage his readers
of being superior and to become patriotic to the country. The author concludes
that in fact this historic novel had a lot of influence towards the people of Siam
during that time. The story made the readers feel strongly against foreigners and
aroused awareness among the Siamese people of being controlled by westerners
like some neighboring countries. Also the author suggests that it should be
recognized as a political fairy tale than just a normal one. A friendly relationship

between King Rama Ill and Sunthorn Phu has been also shown.

Keywords: Sunthorn Phu, Phra Apai-manee, invaders from the west, Siam
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Abstract

New Horizons Spacecraft Arrived at Pluto
Nibondh Saibejra
Fellow of the Academy of Science, The Royal Society, Thailand

Special Expert, Institute for the Promotion of Teaching Science and Technology

NASA’s New Horizons spacecraft left the Earth on January 19, 2006
at 19:00 UTC. The initial velocity in going up was 16.26 Kilometers per second
(58,536 Kilometers per hour) which was exceeding the Earth’s escape velocity.
The main aim was to study the dwarf planet Pluto and its five moons and also
two objects in the Kuiper belt. There are 7 scientific instruments on the spacecraft
to ensure the success of the project. The followings are the objectives 1. Mapping
the surface composition of Pluto and Charon. 2. Showing geological and
geographical feathers on Pluto and Charon. 3. Showing neutral atmosphere of Pluto
and the rate of gases escaping from the surface of Pluto. 4. Searching for Charon’s
atmosphere. 5. Mapping surface temperatures of Pluto and Charon. 6. Searching
for Pluto’s rings and its new satellites. 7. Doing similar things for one or more Kuiper

belt objects.

The spacecraft’s flyby at a closest distance of 12,500 kilometers
on July 14, 2015 at 11:49:59 UTC was as planned. As the spacecraft was at Pluto
system, the images of Pluto and Charon were taken. Eclipse of the Sun by Pluto
was observed at 12:51:25 UTC, Pluto eclipsed the Earth at 12:52:27, Charon
eclipsed the Sun at 14:17:40 and Charon eclipsed the Earth at 14:20:00 UTC

were also observed.

Keywords: New Horizons, Pluto, NASA
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Abstract

Long Range Acoustic Device
Auemphorn Mutchimwong

Faculty of Environment and Resource Studlies, Mahidol University

Long range acoustic device or LRAD, a kind of non-lethal weapons, is
able to emit loud sound at high frequency over a long distance. LRAD can be
operated in two modes: (1) Voice mode for communication with target group
(2) Tone mode for control target group. Noise emissions from LRAD can cause
temporary hearing loss or, in worst case, permanent hearing loss. In addition
it may cause feeling unwell, i.e. headache. Currently, government agencies in
several countries purchase LRAD for protest control. Before LRAD will be
activated to disperse demonstrators, prior warnings should be given. Operation
under continuous emission of sound beam must be avoided. Protesters should

stay away from LRAD or use hearing protection device.

Keywords: long range acoustic device, LRAD
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WasLuUawManawaranIzkIndeNiinwfineuds Instiduazidlu o Jsasviould
iumsliTinvesauuazlanseu q dusiunlfluiinussdrivluvagiiduazidin 4 gniily
FunusaiBiluneuynsuienfulseifvesnie  muwivdsuuvasidluvazfinusiuaeuly
sildmwiterenenmuidn uluad pwAn wazAIUsTANd AABAANMANEAITTYTIHY
inwssnguldiauniunwifanuvarenainuazdenamnglataaunniiganrwivils
voslan Awikazdunuiliuegluilagiiuudin freelance wag henchman fsziRnam
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usndaulufeanissuuazdndaiuluganans (Medieval Ages) usanAnnenaINN1sNsangwmAae
Judusmsiuiseyi liiiadwiduiuneSmiadlanuminenldianigianzasuuse Wy all
ship-shape and Bristol fashion uatlagtuldluanumunenalunninedu wditagduguiuures
nspunsnsvudsazildsululaglinvus ivivadeonannraiguiniu NSAUNIIUIeNISUUES
TngsasAdanssessesliludnsiduiumateiigy cab FadumnileuldiSensouwiin® uay post

1 & ) Y ' o a = o N < Y1 aa 1 = 1 14
haste malutiaziludiegned 28 vieduuiiseaneiiuagliininuiegsls dse1avqeli

W RAANUNLNEVDIAT 18 LAZAIUIUNINANIARDITU
Above board

nsnseila o) 7 above board Aen1snsevinit msslumssu sBmme nsadnufunisnseyid
Fumudu dewsu Fedifoindunssena 1aiifunanTzEuln (board wae card table) Auil
Tndlwezenslondifeiiewdsulrvemumeadiiulndefléiusou drnsnseiiila 9 above board
wansiusimndeasdeinazidunising

This business transaction is above board.
Al ship-shape and Bristol fashion

TuadendainguiuduisnisiiuEe esusaneaidudowiniilngigauvmives
o ad oA | aa a a ad g 4 ] ] P & o
d9nqu Jrodssindudismiindussdnsnmunn Fatiiduiinsvarglumnumungdn wiauda
amsumsasioviinisesslaeginids WuRsinuSeniinsdamisunisedshegrsimaduneu
a ad g va ~ = Y ' Y . . A o .
DBNLAUNN aauaﬂ%ﬁuLuaauwum{]aﬁ;wl,tmzm and Bristol fashion @8niaeLNes shipshape
Fudeuiaiu Wuaudminennud vuaanseuioy

The room is all shipshape.
Apple-pie order

1a%avanene negrlusuifounuansulun q wanvan 9 ldderdunenedlda
Wien1sviemsusonla ure1aiifiinainA Old French o /1 laln cap @ pied (Wadauina) &

Y Y

WNNssUTRLUaISAIUlugANas et VoA IeIEBINIIZAUATIRIAIN wag nappes

q
v

pliges Fwdain ddlenu yiliiunninyfueunasindu o Minenie F3auaziuliogns
Uszdin

She keeps her house in apple-pie order.
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Back to square one

Tuasfizuinnsanenenannisudadunaueansing dnmsdafaniusuiiaunuueds
wiadupssdmnemaiity fussesensudusriedmnadiilunsusseediereligi
anansaAnaanaled M3 naulugemsimneammids Jemneis nduludegaEudu fe Gy
niilmisnas

Everything is back to square one when the negotiation fails.

Baker’s dozen

U o Wavasauvuuls nefaweanddiuig on Tuwnunsdu ob Juse
o Wa auAuvievesAin dozen Tnsnanlusiniieauivunlaazgnuiuluaainmn
yuntwnsuiimindesninfinasndu Wwenindedallignusu auvhsund@yhsundaiudn

o U Fananeidusssudenindndiuvedovuni ob U W9ElE5U om Fuiielilaumingy

(%

Qy A = < a al 1
YUNTITUN @ TuTUILaNTIRENIN vantage loaf
This shop offers a baker’s dozen.
Barbecue

FiildiFenemsussantesns fo barbecue 1 wNAINTALY barbacoa F4ld
fusnnluvgineduiens fuaniitedon nseuldidauuwiss fomanumaneves barbecue 1¢
Waswldu nseudesuauiihdaglyl way aeunsundniiaiuisoinanisilvaiieg1eld an
gunsaflumsvhenns anuvaneves barbecue Tinaneidu awnsidsdnsuunsunssluauides
Adananauds Faduifeuegaunsvans

We’re having a barbecue party in the garden this afternoon.

Barking up the wrong tree

[ a

Aaa < O [ o ' ¢ a =i aa
Fanfienuaneduliedt Wunsnsviiwalselevd dagesavang 1911131073803
a1fusnguuesyawinnie ausssuflenufun nisawsnguazinluanuiinlagldgie
a A 8 X Y vy =~ A o
aunduivemIusnauuitulluwiulivule  FaduSesssuangirasnandvnglaluaiiy
& Qg VY Y va v - 2 ay A %
fauazuilasmuliiaduluvaugnuingunilluiauudy

You are barking up the wrong tree. | am not the one who broke the glass.
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Beat about the bush

duutinsiunmwilngdt Shusddmein vaneds wedaurauialuganysyavd wiuiiay

Y9
v ¢ Y]

waegemsilunsanionyUssnu ludnauddifinnnnfuandad fe gardslaadndiwuning
IequvvenIzasy o fanunuliegesednseTunelalidaineadeudeglunuliteeenin

Don’t beat about the bush, just get to the point.
Beefeaters

Muma yeoman o mnsinwmszesdesssnguluasiolusa gineluidouva Tower
of London w3enenstasunevlulsumasingy ssniwmiuagliiiufifndainlnunisilemie
auTn893199 aziud i idsussnioieynduasuaud ammuandifelfuiaieauy
vl Yeoman Warders e waivsegpuavense vwiinditinEentuin beefeaters 11
FuANanarnISTER o A1 eater suneliiitonsnedis ausuld do beefeaters Usuanin 1
ausuldiTianIuamganinmn loafeaters \losnniiuduegiiininnseldiudeluvasi
loafeaters Auvunils @111 beefeater Eildilovaneds we91259ngy vie Meudouse
né Tty 9 1Hke

The Beefeaters wear colorful uniforms.

Bigwig

TuAanssui oo Lay o iveidsdiidunorraninumnalngernfueiouans
anuzdugedeveay  tulagdu frdn bigwig 1y dansedundsdrfgynisngvang wu
gimnwdsdsandnuulvaeneglumsfiosanad dwanumnerilumneis fiuszau
anud3aegnege Hveide dannudrdyann Tnsamzdmswiumisdfyrionsdvinams
5313 N3kl 919YINTIU Y3edsAu American English aglddn big shot Tumnumneieniul

He is a bigwig in the literary circle.
Brand-new

Ao Tndidey Tndunznass Twinaadiu muneds ddefmuidiainasalul o Seldvues
sk Tumnumeauduliiansiulangseingivianlane aduiuwesid Tu Old
English @131 brand wieds 1§ Gevensanulide W ee Astu brand-new Janungd
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INOONUIVIMA NN UNENAR 9 $01 9 TANLILANUAWAZENATN

| just bought a brand-new watch.
Bridegroom

Fovneds ¥ung T ananauduausEriedi o @ fe f1 Old English 71
brydeuma wlain bride man wneds weivzussusuIa widenariulunaiesnissy
duhevesido suma Faulain gute gnihluduaudud groom Tu Middle English suva
i Ausultre Saduiinvesnisthe groom snldunu suma Aalud bridegroom ldifuet)
Tuthagiiu enaldiin groom FfenfldiiteGoniunusdesliduauiyu goom udat AUAUAIN

The bridegroom is my cousin.
Budget

AIMYBITTUUATIININTENTNNTASVBITIN wion T U1 FRAIUTIPBNAITNEITY
z:l' o v @ oy ! LY +H oA a = LY
sudszanauietlugasganulunfuavesansisasu wienansiudinseididauieniiesiy
wnniviu Tuadelusia wnansifenfusedusedisvessguiaszussylunssidmida A
TunwelSamanidSennsainenasuuuiife bougette WeanatruluAienatadutesen
a A + % N = A & o = =2 Y
daussalunsuidy memsnanededainlud budget Famnedis suuszanalunisliang
nlgiuludagdu

Our limited budget prevents us from buying a bigger house.
By hook or by crook

Tuganansymduldsueygalidaldiuanduliluiveadwesiifuldlaodud
dlaidessinldanduitanunsaldlfivisevesrudsiunsidwasfasenzyeUnunwiniy
sssudonnapnilgviiling by hook or by crook firvwmne ummdntuededeeni
vwhosnsneeulnlausoviovssqidmuelily faulafemumnauiisitesndunis
nsevinfignnguanelddeuly nanedu ileliussqumuesuiudoaiyaisnaluinaggn
wiodn Fensetudruaulne ladlddreaiendaena duies

She has to win his heart by hook or by crook.
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Cab

Ao s0UATUANS 9180 taxi URSaBenn taxi-cab de BaduddldSen sa fdl
NS cabriolet Fandusashandehdauden fuwinun Gudlflungsaeuney
dlodumnissudl ox M1 cabriolet W9NAWIBANEBY capriola FdldusIEIENMINIElaN
fuparngeesn: Wesnndlewssuidisuiusasnfiutnmesnedaeeilatu sadiuuuln
rAapaRIkazsIng luawsndeulda1in cab 1nnn taxi

It’s very hard to hail a cab during rush hours.
Canteen

AULNERALTRY canteen o wine cellar s ﬁm?@”ﬁuﬁ?ﬁzﬁﬁumﬁ”zagﬂ Wadadl
AN ARTUM VS B aRedosiuosuaYTTaMeNIiY  Satu canteen e
5905 Ao aowiidemsuazasesiuliuinslumieaiu §1 American English 9338n
90 msuuuiiin cafeteria Auvneves canteen ditauludu van /nN3EANMANDUNTD
driinwnsld @ae  cutlery canteen Asnasdldniodldlunisiulsemuenmsidy dnlde
dounazdou Tu o nalnds canteen Mlupnumngves 779U

Food in the university canteen is inexpensive.
Dead as the dodo

dodo uunduldldvualvg dneglunsegauniisny winnandSesalusamnads

o

< & d' a a o A a & = 1 I v 1
wududuaausniinzuesideansdeunsiiniidn doudo TwUadn Miwar  unlalagnanau

o

gaiuslulevaernissuil oo uindudunidnuazandnaindiuiu dead as the dodo

=

Feldosurwerlsinui radelasdudaniouneuasgnisluuiunda
This theory is as dead as the dodo.

Digs

mneie Annede Falnidunwndiasy Wumfinseuuain diggings  Faldiu
wnsvangluewisnuivenunetia 1Wndinsrsvesnanyanaslurrsiunesiunaneside Arnil
51l luan 1 IUIINTIINNANARITIUN o LTURWLN

He never invites me to his digs.
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Eavesdropping

£%
aa

Fnifiuatn nsuauile dfiflunandwianninenssufe eaves nie weA7 Trud
Liflsehanemdmsuszuneiny 928 eavesdrop Fafuuinfuuau q seunifthuduueniite
sosdutiuluiisnenasunaneiee dafu  didesnsazileieuiiegluthunneslsiuasdosiu
within eavesdrop w38 meluszezren) efarldBuntin M1 eavesdrop THlundenuuain
hauh

It is not polite to eavesdrop.
Fan

Tupuvnedagiume dlenvuveu Wy §NTuruneefinnunaursenundeuln
YosyAraniiveidsatu a151 Unses Buldfuafuanissui bo maldauanduiude fanatic
30 AUUIAAY BITAUAUAUANITTUN oo TUNlNETnSTUANA fan 37 WY WU Unuwad

(%
Y

Vadmunetia 30 3e a1d/n 3587 reuenimileluandilenyuveu aruvineilliininuieives

AU 7We LY

She is an ardent fan of Lady Gaga.
Freelance

fo vihewdase Lidutuflavdomnenile Wunsfuhauduumusosiiiag
ArANERAITIELEUlURS mercenaries wio iU Tuganansilaliidstausiazsuls
dedilsiinansgeiian Tun freelance axiiudnin lance Fawvait nau uenysildlunssuae
lusa

| am a freelance translator.
Hat-trick

lusufimn hat-trick vanefis msvivsegld o asilunIsudedy o oy wu it
wvoanuniisBeusegld o grlunafen BiTfInNudsdunsnfndiguisgndsaninse
dszgld o adsdadofuarldfumnnlulminnaluasdudste 28d3dinnumneialudn
viddladiBdniy o ass Wy mmnmeunsTildsunstaeeanis 89 o Mdaduedesdusy
e soludumsuansvesa i
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Christiano Ronaldo scored a hat-trick in the match against Barcelona.
Henchman

fianumnesaiui AUAUALT WudeItu groom A1 hengst Tunwigasiuningis
dhegilallameu uaz henchman hazsnandfiaansindiiieaiuiu hengst s
1 man nanendu henchman Bsmevidsfimumnenfetudionsefe glinsatuayu
sgaudedu luiligtiudmilferumneludsaumnei gmivayudhnindesionginssy
sy meiduimiufieimgnssy aumaisinGoniuiluin 8o8e vie gnayy

The politician is always surrounded by his henchmen.
Honeymoon

mussauflonglsulunu quisdlmisgiuedosuiivhantiiadensenitaiou
usnuesdinudsy Aruvmuiwrestiinm o deulugraniinsseniiuldilennegnamiien
witlunssnguluddn honeymoon wie thewszduns e dauaarsunadu dwnu
to g0 on a honeymoon vise lUiuihiamsesuns ﬁamiﬁﬁa"’qﬂWiLmeu@jﬁnam% letaa
koA ieg 19T NE I N dulinemsia fsdmin vioralseme

The newlyweds spent their honeymoon in Hawaii.
Junk

nandFeadulusialsun@enian ¢ 91 junk MMidenaiiiunainfneasiu juncus
vaneds dunn dadutaniilivindenlussesusn q degtuldvaneds Fdladmiwildaruou
wuntseleviamuaraumsinluie fe vey tues d19UeNS junk food fe a1msTe
w300 15iilaidnann1laruIngs Sneamanewilaves junk fe (FaFu

You should not eat too much junk food.
Love

o S owmow ¢ o I & o = a a A g v =

atlldlivanetis A2wsh udiumldlufvinuiawasivdu q Aldgnueauazusniin
[ ¢ = — 1 = I 4 1 o 1 [y )
\Jugunsal vaneds nil fe lidliasuuy vie azuuulugud 1191nmsiawd1d love (U Uoeuf
TunwmSuaatawladn 1o/ lael zero fe 1avgud igusiadgly

The score of the game in the center court is thirty-love.
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Mentor

AtuUadn NUENen vise Wides Ae Jiuiusnvmaslinuusiiognyigeainlvis)
o a a s aa & ¢ 4:4' =
Fgnaee INNNNUMNMEITEY The Odyssey vadlaias lagil Mentor daluamevas
Odysseus AILONUDNUTDINU  UITIATIROWN Athena Feulasniguiiotiuinae Telemachus
Unsyevatlenaganudniilieindeansnuiiismsesavadlefagadnauiusosouses
i oo U ldanunsanauluniala

My father is my greatest mentor.
Mob

fntalngldvtudnian Jou vneds gevuiinauaulsild Tesusnlasmlatuluso
Tudnnuntwagiu mobile vulgus %o geruiilondunaen ilefsrmssuil oo Tuussmassngy
pussTIAAEySuTudsudungudeunndufiouansaudafunioifioussyiamisns
sous mobile gnénliiduanndeifios mob fidsaddoglutligsu flandnisredoudeimasa
fisneruly 1wy Tudszimalnedifevuansgadunianisidies fouriuiniaidn fouauay
YOTUAMTS

A mob is gathering in front of the police station.
Nap

Fauladn Junau Jurfigennannd hnappian Tu Old English #siiaumuiedn
uouaulureay 9 Wy ueuNndn eo WIMINAIEIMNINA1TY feiy sleep Tadunsupumay
muUsnituneunatsiu LunsusuYe

A short nap will make you more energetic.
News

Arudofiing news iwath 12 eninnaTsdnusiusnvesdefinnedne n e w s
3911910 North, Fast, West, South Wadefu ilasannanudeingnunainihansiindudy
AudoTifnuiazgivenainiy uiifudiiagnain newes Sadusunymatives new tuies i
AnavsneRdneiu nouvelles TumwidSasadauain Gl 9 win news axiisuilumymand us
T Iurmunennay wuluusslen Today’s news is sood. aedlsfimnu news Mduenwatidis
Titusnlaiuuiies iWormssuiiungaugsld news duwymavied wu Today’s news are good.
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| have bad news for all of you; there’ll be no bonus this year.
Nickname

= ' = 4{' 1 ! Avey o Y | a o/ = -
Yoy v3e a1 valauegenaniululatudnaviluienaundnluaseuaiivieiiou
alfiSoniouansnnudugvalunisdadon luadendsldfinsldumana nickname @ald
BUNUIULIUUINANANIIUNTETITAITTET o HuTefiiudiluiudediiiediesyudiny
vousFeninludla wu Billy the Kid® Bob the Baker e Jack the Ripper® \{ie41n
AWTe Billy Bob vie Jack fvaneauazladinduauaula Tu Old English FeussinwiliSendn
=2 44 o v A w L =
ekenames visngda also names fe Al TuTaIe luguiennatfe an ekename Lanaenides
a z:l' = i Y = = & =t A~ a Y
WAANSWRNELITENING N AU e 181 eke Fananeitu neke Fslunaninisdsuudasiiazna

\Uu nickname egnsildiuaglutlagiu

One of Michael Jackson’s nicknames is ‘The Gloved One.’
OK

Fevaneda all correct w3e gndav thu Wanedhaunsvansluansgensnluriusnues
ANTIYT o s ndiauadeadsiumiifienumneguieilunwresuouifuiudes
vioBufEuun  uaznwvewnAMATiIanLenin e Tuan  wianaesavieiivinlvisdd
Juiifenfigduivgiuinnandefymanmados luudunil Ok geunan Old Kinderhook s
Juaremwesinnisidlemssaialunasaiie Martin van Buren Sufniiflesdunesan Tusgiieesn
wasadinsudeniadulsssutuiianizeninide af. ecco uazamninwssainluuazarh
Uszwanlasunmstnyliaivayu Old Kinderhook 3o OK wisngluanenivesgaiuayuan
Huewdl “orl correct” (all correct) udianaglinurnsidendationu Sezdufiosdoduivgu

¥
J o a

1 OK 931970 van Buren eandifidunfesldeenunsvansluansgousnuazlulszme

g
di o v (2 [
U 9 WI?JﬂWHW@QﬂQHLUUﬂWH’]Wﬂ@

It’s OK with me if you want to change our plan.

® @918 William Henry McCarty Jr./William Henry Bonney flafursmsuidiuideaulosvluanmssei o« sdnnu
measuInilenty oo U wdsTindenty bl U liiuaraniilesnnidumindesminnid

® grgnvesanansaeidecdsuuislandinarsaulugiu Whitechapel Fadugaduvengmounsulaenisliia

Fonnoaile A.f. oree WuewgINsINasaiyvilidaunanduluegaunn
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Pedigree

VAR family tree Y30 UNUASUAINTI8TMNINATOUATI HinatldiATamuneANY
ANATTAIARIANNFUNUSIINAUATENARW tATDIMINETUNAUNDIILMIlBUVINYBIUNN TN
%4lu Old English AaA11 pie de gru Tnefl pie 119NIINANT ped Faudain 1177 Wenawuly
) 2 a < . o o b v g = P ' Y gve o & o & X
maznanwasuluiliu pedisree erAtilutlagiulinuneds Wisnwane dldiuded dadides
il pediigree wanyi1 dmsvuiinuseTiliogredintuaeniuguy Wewndanumuedeiu

dnideise pet o19vhliunsAudTlaininFilisudn pet degree Fsliignsias

Pedigree does not ensure that a person is respectable.
Picnic

A picnic Tun1wdangy  Wwuuananedisaaiioanidesnansiume piquenique
FuAntulszaUaneamssyn oo WRunudiassanguniuusazauiiomsuiusuii
Suusegnuiugau BnATeAnIsTusaun picnic IME18aNINIANAINKAS A picnic FEANNMINET
Tiulutlagiudie msluinigatsseznandu o lnawssuanmnslusudsznudae Jsomaazidunis
Jownseuomnsldnznitlumitvung 4 Ydetasuusemuiuild awilveliviudnidn Uniin

She is preparing some sandwiches for the picnic.
Post haste

dloflammsull oo MaAumaidifigalunsluiuy post haste Aounuiiagish
fufemannszeznadsasiliiiunilesunn aufuneazdsdmisludaeaiivunliuay
Wavushdalmiifieludagadald Feagsinlislimiosunn nsdndslusuddluanigowin
fidenin pony express FdldsnBunmusAldREE /1 post haste Faflmnumunedn with the
greatest speed Ao a&iﬁ\‘iﬁ’aﬁqo’n

| need to have this present delivered to my boss, post haste.
Punch

diegsasnsnynadanguisudiludrsnduiedunsauinseninmsmdwennissuil
o0 AmninuiazdoudusgnswnfonIemuiisenin punch Felldiunay ¢ o fe
11 wian dnna wseama waziwaldsausen wuthugu lunwdui punch wise Uye Afe
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A7 ¢ WY FINAUNAY ¢ 9819UBIATDNN ValnTasnutatiinanltlunwdinguuay
AMwglsuau q Snvangnwn  awlneeniuAneidn wWud

Don’t put too much spirits in the punch.
Quiz

ﬁ’lﬁ’nfud]uéf’;asmﬁaamL?jam'eNﬁﬂﬁgﬂa%’ﬂa%umasmf]ﬁ]a;ﬁuﬁuﬁ’m HUEIANS
Isvavasludlossvdude Daly Lﬂ‘f]u;ga%’wﬁum wmtuiazasaaseslndildfianumng
Tunwisinguliniely be il vawauumiurennds naoanaiufdnus « @ fe g uiz
gnideusnevednuuiunsuazyszgiiies ddvuswiuieindisnes g u i z naedugs
aulamsgynauneneuvTiduatiosls auynullii quiz Sauath msdeuses/dauiiu
AzuuY Sansuslinnamianedn tymdmsund Wissnnsudiuneutlymvaneviindeinuseneu
sefmauAfumuiluie pop quiz fie msaeukvylilingsudasemi

The teacher gave a pop quiz this morning.
Taking a rain-check

Dudnindfunaniwwaveauazlddurluuinssnsluuszmaiiuavealalyfim
Usgd1v@ rain-check Aeshanuavoaieanlivuldpinuduldlunsdfinuiidesduduggn
sruannseruan ulild dwau taking a raincheck Tuthigtudiamumnenitu Wideseu
Ufasrndyesnsaam Tneiteindudiivsneuivluadminh fo vedmbuefanh welfuda
Usglon 'l take a rain-check. 11 wszoonlUidary Sadunsudanisns uansilsidile
ATAVINEYsEALL

Due to prior engagement, I’ll have to take a rain-check on your kind invitation.

ﬁaasmﬁaﬂmﬁgmmmﬁlﬂuLﬁsmahuuﬁwaqﬁ’wﬁuazé’wmuﬂlumwé’ﬂﬂqws?j'!wmaﬂua’m
weiiuvanegliluinsgs funasthauladuedneds inmegdwivnsinivioduiuunsdiuiy
fundaustatendnuagistilusa Srefdusmitldiameluwnesing q lienduiv mades
WeIIn TrefleTusvinannnviuay Tamsssusne 9 mnziunnuarayTueen TreRiinag
Wasuwadumumanauasgeasionsluduanumnesasiiagna MsfnuidTannmsvesdny
wazdruvaiuenanaglirudaumdamaunds Sehlhsdladmiuazdnausa 1 18
Andeunniu anunsnilldldegagniies
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AU NSLAU LazlERe TN I53uUn. wauynsung-denge adunawd Auiassi < ngamns : U3
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Abstract

Development of Interesting English Words and Expressions
Malithat Promathatavedi
Associate Fellow of the Academy of Arts, The Royal Society, Thailand

Human beings use language as a means of communication among
themselves to convey their feelings, attitudes, thoughts, and desires. Language
changes all the time in accordance with the development of the world and
society. Down the centuries English has developed as one of the languages in the
world with the greatest diversity of expressions. The words, phrases, and idiomatic
expressions used at present have their origins that can be traced back to Greek
and Roman times. Words and expressions that were once used in specific fields
now have more general meanings. Influences from foreign languages and cultures
also contribute to changes in the pronunciation and spelling of some words. This
paper shows the development of such words and phrases. Studying them,
besides being a pleasant undertaking in itself, also enables the reader to have a
clearer understanding of their meanings, which is helpful in reading and writing

English correctly.

Keywords: words, phrases, idiomatic expressions, dead language, language

development
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Abstract

An Epistolary Novel: Les Liaisons dangereuses
Chintana Damronglerd
Fellow of the Academy of Arts, The Royal Society, Thailand

Choderlos de Laclos’ Les Liaisons dangereuses was first published
in 1782. The story was narrated through a series of letters by the characters
in the story. Each character delivered different styles in their writing.
The background of the story reflected the reign of King Louis XVI who was simple
in lifestyle. The “libertins” must be polite and noble outwardly while inwardly
concocting a complex scheme to rid themselves of people whom they viewed
as enemies. This concept was portrayed in the main characters, Madame de

Merteuil and Vicomte de Valmont.

Keywords:  Les Liaisons dangereuses, Laclos, epistolary novel
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SO 11940-1: 1998 - Information and documentation — Transliteration of Thai.

ISO/DIS 11940-2: Information and documentation — Transliteration of Thai characters into Latin

characters - Part 2: Simplified transliteration of Thai language.
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Abstract ISO and Thai Characters
Nitaya Kanchanawan

Associate Fellow of the Academy of Arts, The Royal Society, Thailand

In 1998, ISO 11940-1: 1998 - Information and documentation — Transliter-
ation of Thai was accepted as an international standard by International Standard
Organization (ISO). There are 87 Thai characters in this standard. Subsequently,
ISO 11940-2: Information and documentation — Transliteration of Thai characters
into Latin characters — Part 2: Simplified Transliteration of Thai language was also

accepted. This standard includes pronunciation rules for machine use.

In Thailand, however, there are additional sets of characters used in the
northern and northeastern regions. The Royal Society of Thailand, with one duty
to preserve and promote Thai language, undertook this responsibility by appointing
the Thai Noi Romanization Principles Committee on October 6, 2008, and The
Committee on Romanization Principles for Tai Languages used in Thailand on
January 39, 2013 in order to unify and submit the deficient sets of characters to
ISOC.

Now two sets of characters, Akson Tham Isan and Akson Thai Noi, are
ready for ISO’s consideration. There are 127 characters of Akson Tham Isan,
including full forms and derived forms, and 78 characters of Akson Thai Noi. All
symbols are unique and can be digitally converted, either way, between Thai and
Romanized scripts. The position of some characters (preceding, following, above,
and below other characters) is designated to ease the font design. The associated
key layout, however, are the duty of another committee of the Thai Industrial

Standard Institute (TISI), Ministry of Industry.

Keywords: ISO, Akson Tham Isan, Akson Thai Noi, font
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