e

A5 oWk A T vuRTaasoU L AT ¢ Tl

é
1foon1dion dAsdnd #aw

"SvamﬁméatMwmﬁwaemsﬂnmmuﬂﬁnwmhmmﬂmumﬁuﬁn
maferSdanssunsuin Loy
Jahminen & Qmaens&tm‘mu'\ku
W.A. 2535
ISBN 974-581-951-4

AvavBuoetafninende Whasnsdann Snudy

018731 .

< FWY ARG LG



SOFTWARE DEVELOPMENT FOR TESTING ELECTRICAL MEASURING iNSTRUMENTS

Flight Lieutenant Sorasak Suparp

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Computer Engineering
Graduate School
Chulalongkorn University
1992

ISBN 974-581-951-4



hfoinenfwud  nstann Towiu s Saudunsa asouL Afoetam e iwin
<
1aa  1foonadLon dvdnd dmw

madsn  SdanssusoNin LmeY

o1v17duSnwn Hérudrans1avd yady  idavsantuna

Ui Snen 8 qmmn‘m'mmhmﬁu a%ﬂmﬁﬁu%wmméuﬁuﬁtﬁsﬁauudww

nsfnwmandngmsuSganun dadin

/ ......... cerrinsiaseesases. . AOUAURHRIVEN Y

(Adms1a15d Ay, 0125 Yusade)

AN NTTNNTHOUne fiwus

ey i .»-, >
“/}@” = “"A/J‘/“...... ....... . UTEBIUNTIINNT

Dl a2 //Z ........ 3., ;anediusne

............................. seesas NTTHNT

¢ @ °
(213198 AY. 4989 AN IWIY)

i :
A (/,17 3/r7~”":. NTIHNT

(souddms1anTd doamin  UsINTEYNT)



Py v e iyt iy a P a a4 A = . oug
i‘lllﬁ‘lﬂuﬂ‘duU‘ﬂﬂﬂﬂﬁnﬂ'ﬂ)“’i”lﬁﬂ]ﬂluﬂiﬂUﬁl”UU?l!H‘IU-]llf*”l!ﬂﬂ7

¢ ¥
davdnd  gaw, 3.0, : mMytamn gerwiuafimdunsiadout afoutamawih

(SOFTWARE DEVELOPMENT FOR TESTING ELECTRICAL MEASURING INSTRUMENTS)

o.fiudnvn : wd.ygdy  Teassanfuna, 93 win. ISBN 974-581-951-4

mynsaadou L Afeetam e iwih Lﬂunws;U%uutﬂuuﬁ1ﬁaqn17%ﬁszui1ctnéaqunﬁe
Whifeemsmyasdouiuiafosnasgrudiedetunisia tadoetamaetwh 1 dugunsddifnvsetind
shavile tﬁaﬂieﬁu1uﬁaessuzL1a1ndeéauastﬁmnqwuﬂﬂwaﬁﬁa1nn175a5u fuRoenInnTmYIadau
uasU*btﬂuuWﬁtnéa«imﬁﬁeiwﬁﬁLuﬁ1&u ﬁn11agnﬁaqﬂun175aagﬁuu1m731umwuszuzL9a1ﬁ

Avuatiadnadividue

» B ]
wn1s33afl  Aninn e TusunsududunsaadouLafoudamainih  wuiadesluias
-] 3 §
aoufnimeduss Lanlad L dui Taufl L thwneWiTusunsud@sin sansaadout adoeiam e I 1ot
a b3 ) -
$9m1§2 gndiav BTN B0ARAINAANANA L AZARSUATILIUINE NN TATANADY NITATIAHDU
az1§1a§aeiu1n7nauﬂatmaéﬂun17nququtn?aqiﬂw1eiwﬂnuastn?aqaﬁnsanuﬁwqﬁo ek
» .
IEEE-488 bus uanawnﬂﬁq1§Lngaqiu1n7nauﬁqLnaéxﬁuiagaswua:Lﬁuﬁn17m71ﬁaau1%ﬂunﬂu
» @ . 1
doya FeardovaFrewndawmdunisnsaadeui afoedam o Iwth W da LafaunsanL fiunismsaa
aauas61u§a¥aawnuﬂuiagas1uazLSuan1smsaaaauxﬁwuﬁtﬁuﬁund?unawuaﬁvaqLn9a01u1asnau
2 » » » o )
ﬂeLmaf1u§Uuuu$1unﬁ71ueuazuﬁwagaﬂu71un17iuoﬁ uvag L Juande Vi afoutameiwihuag
» ¥ ' 1
LAS0u AT IUS1eSaUiUR  ntluunAn fidnulBianinm s iuSuu fuufudr invua i3 usan s o
ﬂa1sm1d1ag1umautwmﬂnﬁuumw?aiﬂ LATLAAINANT TATIdOUDINNIMNNIDNIN  LAToefmn wie

Jufinuanisesaadoutiuuarutudin

1un17maaau101un7uaﬁu¥un$1aaauLnéaeinnweiwﬂw TQuﬁﬁtnéaqiuiaanNQQLmaé
use LamlafiSuf8 386SX MAUTING31 dmnsomsaadoudSmoataanfiined (HP3455A) 1Eiaan 7
w1l \Aéaenﬁsﬂaﬂmm1m (HP8656B) 1Fi1aa1 30 wit uay 1adoativaanud (HP5328A) 1%17a1

9 wifl ifoiflufunisasaadouiauidflo BovlFiom 2 dalue 6 #aTwe uar 2 #21a9 30

il muarsiv
a 3 4 4 aa ia
madw Anssuaeuiaed AUNOBOUAR ... 2o T oo
aQ o8 4 H
a )y ngeaaieeyleed MuNareIININm z’/~\f<~ .................



##C216793 :MAIJOR COMPUTER SCIENCE
KEY WORD: SOFTWARE / ELECTRICAL MEASURING INSTRUMENT

SORASAK SUPARP, FLT.LT. : SOFTWARE DEVELOPMENT FOR TESTING ELECTRICAL
MEASURING INSTRUMENTS. THESIS ADVISOR : ASST. PROF. BOONCHAI
SOWANWANITCHAKOL, 93 PP. ISBN 974-581-951-4

Electrical measuring instrument test is a process of comparing an
electrical measuring instrument (EMI) with a reference standard. EMI, which is
an electronic device, has measuring error when it is used for a period of
times. Therefore the EMI must be tested and calibrated regularly in order to

achieve the standard reference accuracy during a specific period of time.

In this thesis, a design and development of a program for test an EMI
on the microcomputer is presented. The objectives of the test are to reduce
the time required for the manual test, to achieve the testing accuracy, to be
easy to used, and to minimize the hazards during the operation. The test is
done by using a microcomputer to control the EMI and the reference standard
via the IEEE-488 bus. Additionally, the micrccomputer is used to store the
test data into a file for each EMI test. To test an EMI, operations of the EMI
and the reference standard are read from a file and stored in the main memory
in the form of linked lists. Then test results are compared with the reference
standard to determine whether the result tolerance is acceptable. The test

results can be stored on a file or can be displayed on a screen or printer.

The program is implemented and tested on an IBM PC 386SX 20MHz, it
tests a digital voltmeter (HP34552) in 7 minutes, a signal generator (HP8656B)
in 30 minutes, a frequency counter (HP5328A) in 9 minutes, whereas the manual

test normally takes approximately 2 hours, 6 hours, and 2:30 hours,

respectively.
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