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Abstract
Because of, a progress of computer network technology, the Internet system

becomes a very popular and widely used in many applications. This project applies the
advantage of Intemet system to control the GPIB (IEEE-488) instruments. By using TCP/IP
protocol and database system, we can control many GPIB instruments from any
computers connected to the Intemet. Users have to send the command of an instrument to
SQL database server. The computer, which interfaces with a GPIB instrument, receives
this command from database and process to control them. Moreover it receives the

replied (data) of instrument return to database. The user will be provided this data from

database.
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2,1 Tasesdreuas IEEE-488
1wzuu-fmgqusm GPIB azﬂ:&n@uﬁoﬂfqﬂnmi An gm (Tatker), #5U (Listener) ua:

&mauas (Controtler)

- Talker- fanthitdadayn Inelussiniennsad Talker nanaf wiastifieafaiies
winduilindaineues

- Listener ﬁwa‘hﬁ;ﬂuﬁqﬁui’m@ InelusstnuBeadunsnsmit Listener dnarasa
wnRgats ust Listener anansasinslindsayiang 4 A1

- Controller miinfinruguguingnding q Tuszan Tagazfinnualy Talker finmasds
Fiaayn vize vl Listener finnasiudaye

~ q:_.lmm‘"i‘tﬂ GPIB Husansnutismaamiai Bkl
1. fwafiu Talker winsis 1y tnsiledn s

o 11 2o =Ly L , T 0
2. i Listener ity 11 1AFReRNA (Printer), iAzanTuiin (Recorder)

iy
o v o : g 1 - « o A o ol
3. Ainwilnindwils Talker uay Listener 1w anwifiawned, inzasliadafinninsn ausy

Idannnuen hudu
0. 2 -: N o i a ) - r-' 4 2
4. iyl Talker Listener wa Controller WiaiAarty iy asufiaumafiivimin

-
n AUAUNITUU

22 Ansfinaas IEEE-488.
1. dwsugiinsafluszy (Talker, Listener, Controllen) feriumnedug oy 1 1 A

- i
fiagliiifiu 15 1a7eq
Q”' J 1] s $ kg [
2. omwailnfiriagzndanungnd axdasenalaifiu 4 wig uazaaIaE9YIRIEIE A
daluszuysssinglaitino wns
3. mnuilumagaiayaasiacinu. (Mo/Sec. (1 §ndluradui)
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fnMUTNINIEnTn IEEE-488 WA luanadtygniuy 24 Wuaununi uay §
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dnresgninaeiaesraae  adedugunsalvresaduielaradgiadinanend
N X 4 e N P

Wn 11 ludwauanadyans 24 du Siies 16 Wity Inmusihmindyynos downie

o 4 .
an 8 1y N AnT1aud (ground) uae 3ad (shield)

trmedgga

qunsal A ustiase 1
asoidu TALKER, LISTENTER,
CONTROLLER (¥4 fsufiuand

Wadeya (8 1éfu)
dsvoya 8 fin vumiu

qunsal B uetasa 10
annsaiu TALKER,
LISTENER (¥4 (n583iledn

memugunsAnas (5 1du)
Andeiu lavasany

4
gunsal controller

qunsal ¢ uemasa 11
whildanie LISTENER
%4 PRINTER

mumugunstadeya 3 1du)
tiae1el handshake

A L o ’
titeudagaaniu-de doya

==l

Z NG ]/\[‘
A

i

qunsal D uemase 12
{hulfinwz TAKER 15w
TAPE RECORDER

. }— DIio 1 - Data Input Output

— IFC : Interface Clear
— ATN : Attention

L SRO : Service Request
— REN : Remote Enable
“— EOI : End Or Identify

— DAV  : Data Input Qutput
I-— NRFD : Not Ready For Data
—NDAC : Not Data Accepted

A ] o
71U 2.1 usmansutiaduanenindoyqan
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1. iadieya (Data Bus) 41494 8 &8 Ap
DIO1 - DIO8
2. sedtycyrniratian (Control Line) R143% 5 fnel An
IFC (Interface Clear)
ATN (Attention)
SRQ (Service Enable)
REN (Remote Enable)
EOl (End or Identify)
3. aeuaudige (Hand Shake) 3 el Aa
DAV (Data Valid)
NRFD (Not Ready For Data)
NDAC (Not Data Accepted)

24 AMAVINBAIRTYYIUANS ) nely IEEE-488
ﬁq%“lﬁnmqmuﬁf:fi'\mﬂﬁmmqmma 114 GPIB Huriseanidlu 3 ngu uradeil ay

- ' o af
'aﬁmum'\wu'\mmﬁcycmmmq ] MU

2.4.1 nANRGYQYINTRYS
1. DI01-DI0S (Data Input/Output) snedtycynoats 8 1l smtfiflumaruraes

1
fayaluszuy

2.4.2 ngufyquRluqunadausie (nterface)
1. IFC (Interface Clear) \fludtynynidan vie wanfzzuy Aulalilaefnua

] ':’ J Ld o .& > -l 1] 4
(Controller) winiu  legunsalluialdfudygroundafiasnduAuganorBusulu %

i anazusnBunaunisinnuetaidumilawusnitinadng
2. ATN (Attention) Lﬂuﬁ'rumﬂmﬁqndq%ﬂqﬂmnﬁLﬂuﬁ'f:muqurﬁmﬁmﬁ’u 1

nsfeligunsafynaalussunsiaumdauieseuddusiely
3. SRQ (Service Request) ifudtyaqyrnufigndeanginsafiing 1 ailunisuenud

y 3 [y ] - ] o
srundnrnsligunaaifsnaesianisiinsiaainsanauny
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4. REN (Remote Enable) feyqynell illudeyeyrmufigndesnannsiapauguiiiessia

L d ey . o d - .
e vy welddaligunsaline q whasuantmueildeudng sndunisaiuauiaesia

AILAN UNY
5. EOl  (End or Identfy) \ludtyqnafignasldlangunsaiuiaraun

s/ s v ° | 4 )y J tf &
(Gontroller) vifagiinsafiilusiag (Talken) 14 idwiuusnsirinomsidadugmbilfiaie

fuauda

©

DIO1 1 13 DIOs
DIO2 2 14 DIO6
DIO3 3 15 DIO7
DIO4 4 16 DIOS
EOI 5 17 REN ~
DAV 6 18 GND (TW PAIR W/DAV)
NRFD 7 19 GND (TW PAIR W/NRFD)
NDAC 8 20 GND (TW PAIR W/NDAC)
IFC 9 21 GND (TW PAIR W/IEC)
SRQ 10 22 GND (TW PAIR W/SRQ)
ATN 11 23 GND (TW PAIR W/ATN)
SHIELD 12 24 SIGNAL GROUND
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7N 2.2 fasieres GPIB uarnizdamseedtyeyrnising 4

2.4.3 ngadggnauaamMsiu-dedaya
1. DAV (Data Valid) iiladtyqinsignaniusedn “Low” Taaqunsafidusad

! L} pv -4 J
(Talker) ifluntsudaurszinniadn sauciidadaldinnsdediayaadianadygndeyaFau

L %4 b 4
TRUUKI
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2. NRFD (Not Ready For Data) Lﬁﬂﬁmmﬂmﬁﬁaﬁﬁmﬁu “Low" auilunisuanadn
W snslssuuadshinfenflaziudeyn (esanginsoflussuudonfenlinumnia 3
doynadutiarlaifiy Hir aundaqunsaynsalasdniily “Hir Arudauuds fynyniiia
tslnflunsdifgunsafuszuniipaudaunnsinaty

3. NDAC (Not Data Accepted) z&uryflmu\’uﬁtﬂuﬁmmqmﬁgnmuqu‘inﬂqﬂnm"ﬁ
\Jw Fafu (Listener) hﬂﬁmmqmﬁq:ﬁaﬂ%mﬂu “Low” 1wnmzﬁqﬂnm’ﬁtﬂuﬁﬁuﬁﬁmﬁu
daya annanedaya (Data Bus) uavasiilu “Hi” Lﬁﬂqﬂns‘rﬁ&u‘lﬁﬁ"\nqiﬁﬁuﬁaqaLﬂ?ﬂﬁﬂu
faeudn

Inedcyeyrouaednildlu DATA BUS (D1-D8) 8¢ IEEE-488 fidnmaiziflunaund-

o B e atna e uu"'u-nJ 1 ¢ J
lNufr{ﬂQﬁNﬂ AR “1” INnY “Low” ey “0” anu “Hi 'ﬁ\lﬁ?\“ﬂﬂﬂﬂlﬂ%’qmlﬂﬁulﬁﬂ

25 msidansiagunsaising 4 lussuy IEEE-488 BUS
dvFunadessiaszwineniinsaling 1 lussuy IEEE-488 Bus tu Tag 273 Ae

] ] A o . . . .
1. nadausieuuuiewiadiaaty (Daisy Chain Configuration)

2. mﬂ%ﬂwiﬂuuun?::mﬂ (Star Configuration)

—=

Device A

—_—

Device B

—_

Device C

;;ﬂﬁ 2.3 madeusauuuinsiaiint (Daisy Chain Configuration)
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Device A Device D

— —
Device B Device C

gﬂﬁ 24 msﬁﬂwiﬂuuumzmﬂ (Star Configuration)

2.6 YUIUNITUEUAEA (Handshake Procedure)
ad - 4 ' . @ A o ° < p
tNaNnNst ﬂlflﬂ?zm’lx'lqﬂni'mm\i '] 118?31.]” MUY lNﬂﬁ'zUUQZﬂqﬂ'\u‘\\’ﬁﬂﬁﬂnq?

] ¥
AMagaUianan Tan1msaseuiiiFandiruaunisuauman (Handshake Procedure)

GPIB
TALKER LISTENER

gﬂﬁ 2.6 1uuNsuENMEA (Handshake Procedure)

-~ AJ ] L3 [ N ]
fansnnsruunlidutewin mananueliilsade (Talker) uasdafu (Listener) et

Ay 1 pQ

o

A ] o o o i L b4 J
ﬂ’lﬁ"ll"\Sﬁﬂ'l?gﬂﬁ’l??zwl']\iW’Jﬁﬂuﬂ:ﬁm‘l?ﬂﬁ:ﬁﬂ?zﬂ’ﬂmﬂﬂﬂ')?ﬁM’Jd\i arnntige

v

J o o ) J
deyryrnsenuifialisafunmudinideyaaialuaediygin  uardafufavdedygrouie

o ' o [ A 4
W daganmudnldvinnsfudiayaduniFeufesuda
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a9 é#}mm&ymﬁmﬁand%ﬁmﬂumﬂﬁmmwmlundumnqumﬁ'u;dﬁaqa At NRFD
(Not Ready For Data), DAV (Data Valid) i8® NDAC (Not Data Accepted)

DAV tﬂuﬁ'mtmmﬁqndﬂmﬁm NRFD uay NDAC Lﬂud’mmqmﬁqndahﬂﬁﬁ'u

[ S -1 & ¥ I 4 [ 4
Tadafuaslddoyoyins NDAC Wedlifiudinden vielinfeunasiudeya

DAV

NRFD

NDAC

NOTE: The timing shown is relative

& e LNy
U1 2.7 timing diagram T89TUUN SR LTA
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o o

suanmaendianFiduile ﬁ’qmﬁ%qaﬁqzd'\ﬂnﬂnmmm&umqm‘lﬂtﬁﬁcmLm
fan nsiidasuasinlddoynns NRFD s *Hi @leuflu 0) dude unnsusnldnsudnga
fu w%auﬁqz'lﬁ'ﬁqd\nﬁﬂm?n"m'}iﬂqam‘lumuﬁ’rurmmué’q Quanil 1) fadsazinsdnede
ya avlugradygind DI01-DIOS wARINNINIT2RLIAT L#ﬂlﬁﬁqﬁedﬂﬂﬁaagauﬁoﬁm‘mzﬁﬂ
W &tygros DAV Tiasdnidlu “Low” (HAndu 1) Lﬁﬂ'ﬁ@wan‘lﬁwﬂudwmzﬁ‘lﬁﬁﬁﬂqﬂu
s dyqnosi 8 s (lusad 2) sienafmmuiniideyseglulafasinld
dryeyros NRFD Wiilenuilu ‘Low” lauenididadmmuindelinfonfiazlffadeinnnssedie
yaqa siell wavdafundasfianfudeysannanadygns (uan?l 3) ndsaandasuinnaniy
dayaan aedoynrousiauda fafuarinlidtyeyans NDAC Millanundly “Hit \isuan
Wingrwdnlg dnmafudaymiaauda (uaed 4) ilefgansmanudndyoyns NDAC Sagdn
Ju “Hi” sz dlidyoyns DAV WilaeAndy “Hi® e Welil¥ifuinefudeyalula
#n ﬂuﬂ;m# 5) laffumamuandynyins DAV Haednidlu “Hi" Aasinlidcyoynos NDAC
i “Low” il dayatulagnindmenntyl wdsanndufiasinlfdicyeios NRFD Widlu “Hi"
Wavenlinsy Iwdasdaciudeyaqasieludruoumsusudiaeiaeiafune uavavids
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DAV

- - . o 4 o .x ”
1% 2.8 timing diagram 183U UM sLEUALTATEIFATLANTIIMT I U

-’ : -‘v o ) )
auaunsuausiaaEuIulasnisfidanouan Aannaalidtygyine DAV Handu

o "I ' ! - wynen '."
“Hi* Quqe® 1) sienndunimaseudndoyyins NDAC uay NRFD Rasanidu *Hi i
-4 ’ -‘ D’t’ll “."o"dq - r . | r‘& [ 3 -‘ o -_
visald (luqedl 2) davisaillu “Hi” duRsiianisfimnd Ae gunsalilulinfeafasineu A
NIN1TEANAMNTLIUNITUSURLTA

o al oo o - i " 9 -
nadunaglugan 2 mandoyryndadoyrynmiseiiaadnidly “Low” slamauguasiang
4 o ‘o" o’ 4 .
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1. nduéq&mzﬁaammu (addressed command group)  ifWAnRaRglalé
funsa uadaieiafiimunBasemiu Adsiitlsznayson

GTL {(gottoTocal) Ael¥iarinsnihduganmnzaaneuiniantia

SDC ‘(setected device clear) ‘éfﬂﬁ’qﬂn'mfmﬁ'ﬂ%'ﬁ'qijamwéuv’fu'tmi

PPC (paralted poll configure) -Lﬂuﬁﬂfi'\aéw'?'uﬁwnﬂﬁm'm&’mtmfummmsﬁqm?
assaTedcyyrtutesnisimesuaunsRssaseusningUnsolintaum Wirldtungusa
& 19

‘GET (group exciite tigger) 'E%z?iéuﬁunfréﬁq‘afiméaqﬂnm’%wmﬂﬁ“fs

TET (take control) ilumetmaligrinsaiiaswinirfldusanous

2. nquﬁﬁﬁ"\m%‘wnqu {universal -command -group) 1‘9%5'1&#{‘5311)&7\1’&31]?}%3’%%
3 siaglua Usznaudan

LLO" (local lockout) kﬂﬁn"ié&iﬁ'&jﬂﬁ?ﬂ%ﬁhﬁﬁ#ﬂhﬁﬁthﬁﬁh'ﬂfﬁﬂﬂﬁﬂ?ﬁﬁﬁ&ﬁﬂm
NG

DCL {device clear) dsl¥guinsafndandliganazusy

PPU (parallel poll unconfigure) 1‘5:1m‘ﬁnnwmummmaaanamwuummmﬁ’q

nun
. ' &
SPE (serial poll enable) \atulunstaimansassuanmiiluuuvaynslulnuni

audunsdenaurrsariennuniesdaye

SPD (serial poll disable) #NANMAANIIATIARBLULLAYNTH

3. neuAdariuaginzalia (istener address group) ifluAndefmiurimusF
guinsaliflusiofy. susiemineatann 0-30 uazilAnde UNT (untalker) Sansuenian

4. nfudakitmunginenlifags. talker address group). druiiitmualigLinsafiily
Fady MNIFANLNELATAN 0-30 WaziiAnds UNL (unlisten) fnduinnidnidurit

Ardangadt + Be 4 dmfunguAndamdniacnumnamefofifdednngsi
Fuegtumsimuaniendniude ngusadases

5. nguRAkases (secondary.command group). ufdeRifamusneanSusdenaes.
aunsalusiayriirnegtussuy Wilnnsinundadls. auqeulszaadidusaetaediode
dwdafunisiuusing q daefletues  Ardesnsiiacanamsssndmen Aeaclindean

qunralAa rndawunansileryuGauianudy
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Device clear / Interface Clear

Device clear  Wlumaieunsafseeglutansuluganasduiu  dvhifinng
dmuaflesdula o  anasBuduilazuansretulyl wdausisrginsaffusenuunfethals
Device clear g 2 dnmnu Ae wanfuayndafiness (DCL) MuaRnfanzasgunsaii
1 davils (SDC)

uidalunnadnfqunsall¥agluantasdusuiulaildmunsneindn interface
function 189 GPIB argirdnfgunsallflilagluanadususonudatingla  interface

. 5 .o 4 ° ] [ &
function A& &nMNs interface N mualiluszuinlsznaudanfaridusing q Auanly

<l
RITNN 2.2

2
MM 2.2 UEMY interface function

Haridu drydnmal naanduganidusulng IFC
source handshake SH &
acceptor handshake AH &

| talker or enlarge talker TorTE %
listener or enlarge listener LorlT &
service request SR Tails
remote / local RL hilg
parallel poll PP Ll
device.clear DC &
device trigger DT 15
controller C &
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Remate / Local
L4 H 1 J o 8
remote  ilunsimualdigunsaieglussuuduy desiiednlieglunsmaunuses

gunsaBuuny SejualFusing 1 yuwtiriainsadlifinasanteminey dau Local ({u
UE; muqums'ﬁqmwnmm?ﬂqs'im"ﬂé"zaﬂnﬂs‘"uuwﬁ'lﬂmmuﬂnﬁ

mald  remote :‘h.lszTﬂmﬂuudﬁmmz#rﬁqmsmuQmﬁiu paNfiunefindiRnsie
aunsnf faduey wnlifinsfanemuguiamjinfnmmiiiaeen Edilasumifuwiiiaz
Fal¥nag fnsufiananslld nasinaiutes GPIB W remote and focal 3 4 dnsnusdeis

1.L0CS fifle local tuee usamnizacuauiiumutng qzaqluamﬂﬁtﬂa
mowstenite REN i HIGH siaidleldfusds GTL

2. REMS 72 remote waniamssimnizaauaninejumiriinesn anfsdwile
REN
Jlu LOW uazazgndantd Wuusidnadnd local Iagunsnfasgniufaeliiumis Local

3, RWLS flusnn remote figndenieni¥iduiu  uddsazianismeuaunsasind
local Tiagunenieentyl snm remote Tan RWLS Asiimaudrdtygendn REMS atinels
f madagnenidnlédensads LLO

4. LWLS SlanmiduiRenty local usiszumnsinefunssiann local Tae LWLS &
Welkfuanderinuuagunsafiafunsuifsulieglusnmuuufenyie RWLS fuilunisiiaz

o Hyd "\ v o 4
ufiann LWLS WlAAT 2 nedlfie iasgluanw local sssumn (LOCS) udaliFudada

LLO videarlu RWLS whaldfusnds GTL
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2.10 N15TAUINITUALNITASIAARU (Service Request and Polling)
Wesmunulsiu srQ 1y Lo azldgunsnidedeyauansanmymainny Sl

ag 2 3570
s ':o [ 3
1. NMEATIRABUULLEYNTN TeNdunausail
1.1 ATN gnitailu LOW ufasnnldF LOW annanadtygyos SRQ
1.2 Ands UNL gndslidiaguinsal
1.3 flapupuasudaniasifutawu  uasimuanissadegUnmiasasaasny
T it

1.4 pudanAnds SPE uazans ATN nanewdlu HI Fegtinsafiignianazesdaye
uamsaaaann 1 il Taedadl 7 qztﬂuﬁqﬁdﬁqﬂnsnILéfuLﬂuﬁwﬂu?m? dldanily
LOW dauflntiu q Alduandayatiu q Sealkfmumanz

1.5 &8 ATN gniadlu LOW 3nit ifledsdndosni@nnisnsaseyie SPD
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ATRUANEBULARTIUR

Internet A8 NsTAtatng 2 Wiananndn densadndaeiy uasiauaiiewduste
sreidgaty Tan network Miudautsznauses intemet A8 Subnetwork (Subnet) Fenaaz
{hueedne Local area network (LAN) 38 Wide area network (WAN) fainsafildlunns
Aausin 2 witatnn hdaetufiAe intermediate system (IS) W98 intemetworking unit (IWU)
nadanleessndnesruLfluansneiy udwdeediannsgnidunisiasiaty fadenidudmt

wnzdninsinmes (Protocol)

3.1 amilrengsy Buimaditia (Intemet Architectures)
amﬂmﬂnﬁuﬁugqmm Internet uamo‘u’agﬂ# 3.1

Packet switching
<+—— exchange

(b)

gﬂﬁ 3.1 ugmeaniinenssnand Intemet (a) Single LAN and WAN (b) Interconnected

LAN/WAN
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g (a) uamesianting 2 FathssastesadEn (Single network) Teathausniily
site-wide LAN detlsvnerifusnanngaaas LANs degnsieidriinedesnendn (backbone) 34
gunzafildsie LAN dnfuisdediundn &1 LAN ynistednefissuuidnaiufiazld bridge &1
1l LAN flunnsinafufiazld router dratinedl 2 flusaetinenns WAN @ea 4 ugil (b) uams
durtadnedunefiila Jelszneudan network % 2 4in $redu

3.2 0s! Tama

mﬁni‘mm‘gﬂumnﬂ ISO (International Organization for Standardization) imum
umsguaeasTatng Inedautifanssuaaunietng eaniflusutet q uaziinualumauis
Tty 1 AuAFLEFENINRgIN OSI (Open System Interconnection) Tatfiazurisianasy
fudeuluededne sandhunutien q fazdenlunseanuuy uasnsldemasietnasni

[ & 04 1 o o J
madasttetu illFFaennuazan uasiiinmeinanveslunsaudaaii ddlugli 3.2

Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Datalink Layer

Physical Layer

o , .
U7 3.2 uamimsuiimsinnursasadateanitiu 0S| model

luusiazduteas OSI model arfimsfmsafesnsiuiludy 4 susrduasidy

Application Layer fiazfimsiafeansiu Presentation Layer muddvullaudefuuangae
Physical Layer
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Application Layer tﬂu%qumm Tanifudausiavinlnashasassninuatetag
Aufld Dullmasenis fetdreuedndindursastedny Wy stuy e-mail, nsleudag
doyn (File Transfer), nsvaudnldssuuranfiameNuedetraudiu

Presentation Layer Rmafamusntidaidamuinunciinnsidiithinnn Fathd
wénfiRe ugauidaplunasinsuedaye Wiliusufeinis salifsnsdnulacia
ya lugtumsgny ASCH wia EBCDIC, meamrwindiaya (data compression) nsvdinavia
wianemsiaraciays uidniluniuds unindinduasdmnisunuls

Session Layer Whelufdansluiey ‘msfinsaurazni wia session Wz
renRameitnely Inedufisuddunsinse gualunisgeriautays lunshinsienks
T 4 Bl e lisiTomadadnnisnsedeany ,

Transport Layer siwginfinounsunfun uazssavdssiansiusdays Widull
pmfmafiely nardansnndentnnedasadnlifaueansniu Transport Layer
ﬂ:tﬁu%uqmﬁw feansdesdumalunsdedieyn wasdamammesunufiananyesde
y& $adauzas TOP (Transmission Control Protocol) Winslanes TCPAP Frentszauil

Network Layer finudhileaumidamsdeinudayasswinustedneligniias uanily
Limnandunsiiime Iasazdnnisdaring packet dayn rhuginsalsing 4 ldueTadnten
Wathagniawuidams wenanitedmmeguadumalumsdedaya (Routing table)
uazhuvianses packet i’a:gaﬁm‘lﬂﬁ”\uﬁ‘ea1hmﬁ'mﬁ’u‘l&i'{ﬁi’m‘lﬂﬁqtﬁ?ﬁiméu Faavdanan
ﬁuqmifagaﬁq:ﬁi'mmﬁ?a'ﬁnﬂ'lﬁ’ehwﬁq Wwelanen 1P, TCPAP uaz IPx {ulnsinneall
syl layer il

Data fink Layer wwihidanidwiarmuatemns lunsssdeyaiignies wiu
Ethemet, Tokenring w78 FDDI ilusiu mutenisarduussdnmmsiuddagavia flow
control uazantuil Masdsdenalyl (address) Wil Data link layer asiluduusniidannsunias
de3yaaqn bit Wil packet Tmm:ﬁmsx?iua”:a:gm#amm%wmwgns’m ’Luneﬁﬁdai’aga
senty sidelunsdifisudayaflidnnn favamasnusinu checksum itegindiayaildfunngn
Fasrsufiou wnsd B3y packet Fayaihigniasfachimndesyaiuliidom uasasuentify
nngedayaiduuning

Physical Layer Fulisgaugualumaasidenlunisdedieyalusinu hardware 1% ms
ALAN Network Interface Card nnssedtygyrnusiauanadeymyrniuunsing 4 madeusiaid

tnesatawuusng 7 s Physical Layer azamsfadiynnomneiniy, dygoafes vte
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.o . Lo '. . . B . . . S ..’; J .
&’mmﬁmﬂmLﬂu'lumiaﬂmﬁmammﬁmmn Network Layer iwiuninsiamaa 1P, TCP/P
fiegasnannireazidessialyl

3.3 Tasessrsfuiiinidda (Network layer structure)
wihfes Network Layer luiras End System (ES) suiluidanisnsfssiauLiy
end-to-end 784M91%N"7 intemetwide W d1iFn1g (NS-User)
#1150 1#4m network layer iflu 3 (sublayer) protocol Feastraugoniiy el
1/3n171u network layer g
Subnetwork independent convergence protocol (SNICP)
Su‘bnetwérk dependent COther:gence pr’otoéél (SNDCP)
Stibnetwork dependent access protocol (SNDAP)
et Thseatraunmadfoqlil 3.3

ES/host
(a)
"Transportlayer
NSAP1 |
________ SNICP | = Subnet indeperident convergénce protocol
_________ SNDCP | = Suibnet depéndent convergence protocol
SNDAP = Subnet independent access protocol
-DL‘- N .
PHY
oo e
. ESthost ES/ost
Transport layer IS/gateway .
NSAP1 | L YIS s Insj\p2
— - ‘Routing # Rephing | R -
______ sner L | SR SN
SNDCP SNDCP | SNDCP* SNDCP
T sNpar | >/ snDAP | SNDAP TsNDAP
DL » o DL o
PHY PHY PHY PHY
Nstwork/subnet 1 Network/subnet 2

. el . _
g'd'n 3.3 Network layer structure (a) Sublayer Protocol ; (b) IS structure
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el SNICP azflufaaiusyusanisligldiinng (NS-user) smngn interface fu
Internet FasTuaziluiing udnszauiefiusing q Fdnuduluniafenidumeuazdnamen
dayavasflddrn Intemnet -'i'qmsﬁfmmmu"u‘lﬂ%uﬂq'ﬁuqmwﬁmmwm \wFdnttiet
(subnet)

SNDAP audlusainslnnasiinasefuistatnntion (suonet) Afldnmmziamzly
Internet 1w X.25 packet layer protocol §MniuiATatne X.25 deldrinnlu LAN wazdamis
13nsuayn19inaILIe SNDAP WANAN9AN network WLLAY 4 sublayer Tiagasenarsda

SNDCP agiilusiaamnn231919 SNICP way SNDAP

3.4 Internet protocol standards
Bunafiiainslnaeadegnldludunefiingl inslaeeadne TCP/AP (Transfer Control
' , 4.k
Protocol / Intermnet Protocol) @esaaiila transport W@y application WslnAe TIIUNATE

TCP/IP azfimum Wimnziuntsdludeanssns Saquuuniasialiuansisgyd 3.4

AP AP
Intenet 1P Protocol

\\\\\\\\\\\\\\\\

DL
PHY PHY PHY' PHY

= =

Subnet Subnet

= Subnet independent convergence protocol

= Subnet dependent convergence protocol

- = Subnet dependent access protocol

i
1% 3.4 Intemetwide IP schematic
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1 o 2 3 4 ) 4 )
IP \il% internetwide protocol Favnlviaes transport protocol NANANIUNLATANN ESs
/ hosts fugunsauanideumisadaya (NSDUS) ruld Famnededn vane 9 network /

4‘ ] o - ' i o ] L
subnet WaY 1Ss / gateways NWANFAINNABAINITO mmaﬁammu‘lﬁﬂmmwm

3.5 Internet IP

3.5.1 Tnem%’wdamnm (Address structure)

ludmifras 10 e 2 network Aasefuae hostES Tsefudwmesiin network
ek Ansieuldlan 14 network service access point (NSAP) address Wae subnet point of
attachment (SNPA) &1u3ulu TCPAP flazdl IP address ud% NPA address muansu Tag
NPA address azumnsinefuluusiaafinges network/subnet 10424 IP address aztluguuy

o o J
Wiy Tassa¥e199 IP address uanafazili 3.5

CLASS A )
7 bit 8 bit 8 bit 8 bit
0 HOST HOST HOST
CLASS B 14 bit 8 bit 8 bit
o[ vost | [ v
CLASS C 21 bit 8 bit

o) [ o I |

Class A Network address : 0-127
Class B Network address : 128-191
Class C Network address : 192-223

J i ] 1 :Il %
717 3.5 Tnzsa¥19189 Address M4l class s ) 993t swanANEN] 32 bit

) Y . ol o
IP address H#finnsdnuiisaaniduiamun 5 sy (class) winldanuialuaziifes 3
vAUAa Class A, Class B waz Class C fsazutimnurunnaanalvgjreasiadne dedadne
al o -II @ c\n‘ % 1 [l <l 1 s.' o
lafldnunuweraspaniamesidansentuin aziivaneinaagly Class A uazaauduiuanly

Class B uag Class C ANaIAL
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annguazsiudnmaneias IP 189 Class A Tsausnidly 0 uasmaneiaIg9dATaINY
(network number) %A 7 bit warANNNLAIATEIABNARIARS (Host number) 1WA 24 bit
° : 1 =3 J J ) )
lilunilueiedieees Class A awnsailnenfiamefifiensieegluwasedneldne 2* =16
J ) -1 ] o ) '& ol' : -3 )
FA1UATRI WHlY Class A % ariinuneanasatield 128 faviniuwialan TefiAeasiiiasadng
) : - ] ) ) ‘c’l
Inguuniiies 128 wwsatneyingu
o o ) = J =
§195U Class B aZfinunelaAfadneuul 14 bit WASHNILLATATRIADNRILADTLLIL

o o Y

% v ] 3 o ’.3 - o }
16 bit (§2%@n 2 bit MuAesAudFastusiuiae 10,) Anldsdaunsailreniamefidausialy

o

1 1 ' J 1 J
\ATa1e Class B usiaziadedneldtle 2 = nd1 65,000 wAFes uazgavineAs Class C dal

o ) v

WHIELAIAINAAUABTULY 8 bit LazilvuNeiauATaINELLIY 21 bit 49% 3 bit usnaAudases
o :’ 1 1 J ) J - J
i 110, Aniuluusiazipsedne Class C avlidnuuesessadesidinielifiu 254 el
wsiazipFatne (2°=256 usivanias 0 way 255 avkignldou Juvdeiiles 254)
< v d’ < 1 -ll - o 4 ' v - T S o
viiulddaliewmsedneuanrtasnauianef seegludunefideiivunaay (P
} 4
address Wldanadaldluaniu uaslinanamuneldinsuferuiaisiednauds nasinsageeing

daye enszinlibiduan

3.5.2 gunurasdaya (Datagrams)
qULLLYRS IP data unit fiRe datagrams 1lasesi19999 datagrams \udaglil 3.6

Bit order—» 1 2 345 6 7 8 91011 1213 1415 16
/

| | Ll B8 3= M’ 7 LB
Verslon Header Length Type of Service
Total Length
Identification
D l M i | Fragment offset
Header < Time to live Protocol

Header checksum

Source IP address

Destination IP address

\ Option
Data
Data { (<=65536 octets)

o
1% 3.6 Internet datagrams format and contents
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1 ) 1] Jv
wicndaya IP (IP datagrams) wsiszmistazilsznaudion dauassdeysifuanain
€9u18997% TCP 178 UDP uavdaurasdeyatiinis (Header) Sailmasvidansail
- Version nuneiaaiuresienivua IP
- Header Length A e 19sdayaiinig
. aal o v v
- Type of service 3EN17AANTIINLIDYA
- Total Length AaMxeN2rReMmisedaya
. . J i o ] ]
- Identification, Flags way Fragment offset Meazi@emiineaiunisurisdandaya
Feargnianldlunissousandays
. . z e 4. " &
- Time to live AggalEluniafiune Saimuamnainsuns antiazens
(7ae 4 Tusgninanne Sranadlufegud misedeyaiuazgnindalyl
- Protocol THavesdpysiili UDP via TCP
- Header Checksum Anamasaudayaiiimig
: : 4
- IP address wanELaY intemetwide IP (NSAP) 189iAFassunuazlanemig
s 173 ] ¥ J o o o o o -
- Option Tayaau 7 i feyaneaniunsinmanudsesde Tulindumaiues

13 alg n = ¥
19Y4 HATHIATNTDYBLAUNTINNG Wusu

353 maudutenvesiayauasnstlsenaudiulvel  (Fragmentation and

Reassembly)

mndeyareadlifednsdai NSDU (Network service data unit) NAuqlae 64k
%78 65,536 bytes wsinmaeamiindeys (packet size) fsransamasiemiluszuu sty
gz lEdaus 128 byte §mFuszu X.25 packet switching autla 8000 byte #mFuLNg
LAN fafunsyinunis Fragmentation WAY Reassembly %agnﬁ'\ml'i’l.'ﬁ‘ﬂ MiFrunvesde
yadinas wavaunsosalilussunld wazilefoanems 1P favinisdsznaudays

X WV 13 fd BETwe v i
(reassembly) 3unnImineunavderiwludadldlaremne dagun 3.7
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H NS_User NS_User

Source P Router/GW Router/GW Source IP

g . P
network network network
N e G — S —

gﬂ# 3.7 internet fragmentation and reagsembly

fuduwan (P lu Host Aiumnsasusndeyaradld (NS -User), NSDU \ilu Datagram
dail Address ffufhaswnzdou v lufazgneanddalag Network Tiludnsieatfauazes
Datagram ludfs IP 1 Gateway sausn 1aeit 1P 1u Gateway a¢lal Reassemble NSDU usiaz
Unlgslureuisniiuanzan uaves Datagram 7id5umsslalda Network iaes (&1 Network #
#9981UN907095UIU"R Datagram ) vitasanas Fragment datagram Wiflaunmdnas Sedu
pewiiazgning Gateway Waselyl Taelugilil 3.7 Network ndgaansnsnsasiuaunes
Packet l#uannda Packet fisiuléfudayndagnasiilnamse Inefiaziinnsufugelunnadau
Header w89 Datagram Wi aniiu 1P T4 Host dartmearinmsdseneudeys
(Reassemble) Mitl#fduanlmi uazasnaiisFuae NSDU THld (NS-user

lumeRnriaangegafl Host Aumaivual¥ Gateway se Datagram (NSDU)
FEWINAUFAATNTT Assembly 3afiAe time-to-live %mxgnﬁqﬁn'lﬂ#dou Header 124 Datagram
Soaxgnasrnlan 1P T4 Host Aunne Feaziidrannsdanqlusinzdunauaninis Process
datagram €1 Datagram gn Fragment Anilaqeiuazgniinluldludon Header 989 Datagram
fialual dhafudiarn 0 ﬂqn‘lﬂ 7 2¥md14n"e Process 11 Gateway (7@ Host) N7 Reassembly

< dad o &
fazdumaIuaTynTn1g Fragment Mfeariu NSDU fazgnsiadia
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A1 Time-to-live Tuusiay Datagram amflusuauinges 1 3und lnefidnuausesiu

1 1 H U - 1 J
azgnasaslasusiay 1P Jsazitlfeuutlaslimndeatazalunisdadnadayates Network

Ansianae

3.5.4 NM9LAanL@uN14 (Routing)

luusias Network (38 subnet) 1w Intemet azilafinges IP address uansinariu 3a
$¥UY (system)-host %38 gateway ﬁgnsiﬂvh")ﬁu network a¥@1uN3044 datagram lufaszuy
auldlaemsaamz network Amileutaviniu lunia@enidiumna (routing) W datagram 41
Tuélavanes | network IP luusias intemetwork gateway #iad§ IP address 189 host anemng

ol 2 Eﬁnwﬁuyuﬁgn’tﬂumsmn&umemﬂlu Intemet_ A2 centralized uay
distributed #2¢33n"3 centralized routing deyadtatuniadanidunny Miieadestuusios
gateway azgn download A1n-site Kaunalaelddays network waz special network
management ¢ network management ayweNeNNAIAGAL network LAY host #qm’?«lm‘ﬁ'ﬂ
UATNBARAN u.azi’aunws’mﬁ%qnﬁﬁfiiﬂmmm@-ﬂﬂu

#n8ABN"9 Distributed routing N < host W gateway azdanriulunisusielly 38ms
Wnnsfudseiugn i"agaLﬁmﬁ'umﬂﬁantﬁuww'luwiaz system, host uay gateway azgnyin
Wiuals uszsenpdesty deyainasunadendumsazgnand ilnsusiezszuy Tugl
999 routing table $99¢3 NPA address 1314 lunsdausiay datagram 44 Intemet az143anns
wu

dumaunis Routing Fifgaty 1P Sumeuusnaven IP address (NSAP) anem19ann
ey datagram uazldsiuluniswinismauauas PA address 989 host %38 gateway a1n
routing table lusaufiRuiBiugaaes routing protocol avgnidifuuazinmdauiiedluusiay

. . ' &5 id &
routing table 1uuuL984 distributed Taguuvudialuignldnielu host IP uamsdegi 3.8
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4.2 TlsunsuAuUAN Programmable Power Supply
Tulsuunsuludouras Programmable Power Supply iseneusealilsunsu User
Power Supply iatﬂudquﬁqiﬂiumuﬁ;ﬂ'ﬁ'm: Master Power Supply Lﬂutﬂ?un?uﬁﬂgjﬁm'ém

pauamafNlusfuaeding fu Power Supply (HM8142)

4.2.1 Tddsungu User Power Supply

Tusunsu User Power Supply futifinnsvinsude FuAranWeriduangld uazin
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4
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5. Output : #an14¢N9 Output mmm’f‘m (On/Off)
6. Status : anumadef (fregluaniuniadefas Set ynAAa V1, V2, 11, uaz 12
fAiniugud)
Tntnadas denmanil Iy gudeyedaldakumesde doo.powers Tusmihn
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@@l Primary Key
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31l 4.6 uamstay a0 HM8142 1umn319 dbo.powers

TnegUsmeuLeT98ITRs Programmable Power Supply uanstilugiiy 4.7

717 4.7 wuVAa83T8 Programmable Power Supply
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o o - & ° I ° o
dnwurnsinnuamenisel (Event) A azinamamzaeudld nsvintudaudsenay
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( START )

Wait for Even
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717 4.8 fan19Meau283 User Power Supply

4.2.2 Talsunsa Master Programmable Power Supply
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Check Output
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gﬂﬁ 4.9 #3In15N9NUT8e Master Programmable Power Supply
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4.3 TusunsauAuAN Programmable Function Generator

Tlsunsuludawaeas Programmable Function Generator Useneusaalilsunsu User
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2
3
4
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' ' vJ o i 1
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lusdinius de gpib et 4.10

91l#1 4.10 uamsdayalumiss dbo.funcgen
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4.4.2 Talsunsu Master Programmable Multimeter
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{program user remote }

unit remoteV1;
interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtris, ExtCtris, Buttons,about,client_generator,client_powersupply;
type
TForm1 = class(TForfn)
Panel1: TPanel;
Panel2: TPanel;
Panel3: TPanel;
Paneld: TPanel;
Button1: TButton;
Button2: TButton;
Button3: TButton,
Label1: TLabel,
Label2: TLabel;
Label3: TLabel;
Button4: TButton;
BitBtn1: TBitBtn;
procedure Button4Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Button3Click(S"ende|j TObject);
private
{ Private declarations }
public
{ Public declarations }

end;
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var

Form1: TForm1;

implementation
{$R *.DFM}
procedure TForm1.Button4Click(Sender: TObject);
begin

close;
end;
procedure TForm1.BitBtn1Click(Sender: TObject),
begin

AboutBox.ShowModal,
end,
procedure TForm1.Button1Click(Sender: TObject);
begin

ClientGen.Show;
end;
procedure TForm1.Button2Click(Sender: TObject);
begin

POWERSUPPLY.Show;
end,
procedure TForm1.Button3Click(Sender: TObject);
var command:string;
begin

command:='clientpmeter.exe’;

if winexec(@command[1],sw_shownormal) <32 then

messagedig (‘fail to execute'+' clientpmeter.exe',mterror,[mbok],0);

end,

end.
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{program user function generator }

unit CLIENT_GENERATOR,

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Buttons, ComCitrls, StdCtrls, Spin, ExtCtrls, Db, DBTables, Grids, DBGrids,
DBCtrls, Mask, DBCGrids;

type
TClientGen = class(TForm)

Shape1: TShape;
Shape10: TShape;
Label1: TLabel;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
panel1: TPanel;
Panel2: TPanel;
Shape2: TShape;
Label8: TLabel;
Shape3: TShape;
LabelS: TLabel;
Label14: TLabel,
Shaped: TShape;
Shapeb: TShape;
Shape6: TShape;
Shape7: TShape;



Label10: TLabel;
Label11: TLabel,
Label12: TLabel;
Label13: TLabel;
SpeedButton3: TSpeedButton,
SpeedButton4: TSpeedButton;
SpeedButton5: TSpeedButton;
SpeedButton6: TSpeedButton;

SpeedButton7: TSpeedButton;’

SpeedButton8: TSpeedButton;
Label2: TLabel;

Panel3: TPanel;
SpeedButton2: TSpeedButton;
Edit1: TEdit;

UpDown2: TUpDown;

Label3: TLabel;

Shape8: TShape;

Panel4: TPanel;

Edit2: TEdit;

SpeedButton1: TSpeedButton;
UpDown1: TUpDown;
Shape9: TShape;

Labeld: TLabel;

Panel5: TPanel;

Button2: TButton;

Button1: TButton;

Panel6: TPanel;
SpeedButton9: TSpeedButton;
Label15: TLabel;
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Label16: TLabel;
DataSource1: TDataSource;
Table1: TTable;
Table1name: TStringField,;
Table1value: TFloatField;
Table1type: TStringField;

procedure SpeedButton2Click(Sender: TObject);
procedure Edit1KeyPress(Sender: TObject; var Key: Char),
procedure Edit2KeyPress(Sender: TObject; var Key: Char);
procedure SpeedButton1Click(Sender: TObject),
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure SpeedButton3Click(Sender: TObject);
procedure SpeedButton4Click(Sender: TObject);
procedure SpeedButton5Click(Sender: TObject);
procedure SpeedButton6Click(Sender: TObject);
procedure SpeedButton7Click(Sender: TObject);
procedure SpeedButton8Click(Sender: TObject);
procedure SpeedButton9Click(Sender: TObject);
{ Panel1: Tpanel; }

private
{ Private declarations }

public .
{ Public declarations }

end;

var
ClientGen: TClientGen,

implementation
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{$R *.DFM}
procedure TClientGen.SpeedButton2Click(Sender: TObject),
var

num:real;

value:char;

freq:string;

code:integer,;

digitiinteger;

begin
shape8.Brush.color:=clred;
shape9.Brush.color:=clmaroon;
val(edit1.text,num,code);
if (num<0.01) then value:="'1'
else if (num>=0.01) and (num<1e3) then value:="'2'
else if (num>=1e3) and (hum<1e6) then value:="'3'
else if (num>=1e6) and (num<10e6) then value:= '4'
else if (num>=10e6) then value:='5'
else value:='0";
case value of
'1"; begin label15.caption:='Hz';
num := 0.01;
digit:=2;
end,
'2": begin label15.caption:='"Hz;
digit:=2;
end,
'3": begin label15.caption:='"KHz",
if (num>=1e3) and (num<10e3) then digit:=4
else if (num>=10e3) and (num<100e3) then digit := 3
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else if (num>=100e3) and (num<1e6) then digit :
else digit :=2;
num:= num/1e3;
end;
'4': begin label15.caption:='MHZ',
num:= num/1e6;
digit := 4;

end;

'5': begin label15.caption:='MHZ';
num:= 10e6;
num;= num/1e6;
digit:=4;
end;
end,
str(num:7:digit,freq);
label6.caption:=freq;
Table1.FindNearest(['freq']);
Table1.Edit ;
table1Value.AsVariant:=Edit1.Text;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0,
Table1.Post;
end;
procedure TClientGen.SpeedButton1Click(Sender: TObject),

var
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num:real;
code:integer,;
amplitude:string,
index:char,
begin
shape9.Brush.color:=clred;
shape8.Brush.color:=clmaroon;
val(edit2.text,num,code);
if (num<=0.2) then index:="1"
else if (num=>0.2) and (num<=20) then index:='2'
else if (num>20) then index;='3’

else index:='0";

case index of

'1' . begin label16.caption:='mV";
num:= num*1000;

end,

'2' : label16.caption:='V",

'3 : begin MessageBeep(0);
num:= 20,
label16.caption:='V";
edit2.text:= IntToStr(20);

end;

end;

str(num:6:2,amplitude);

label7.caption:= amplitude;

/I Amplitude data

Table1.FindNearest(['amp']);
Table1.Edit;
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table1Value.AsVariant:=Edit2.text;
' Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0;
] Table1.Post;
end;
procedure TClientGen.Edit1KeyPress(Sender: TObject; var Key: Char);
begin
If (key<'0") or (key>'9"))and (key <>'.")Then
begin
! MessageBeep (0);
key := #0;
end;
end;
procedure TClientGen.Edit2KeyPress(Sender: TObject; var Key: Char);
begin
if (key < '0") or (key >'9'))and (key <>".") then
begin
MessageBeep(0);
key:=#0;
end;
end;
procedure TClientGen.Button1Click(Sender: TObject);
begin
shaped4.Brush.color:=clred;
shape3.Brush.color:=clmaroon;
shape2.Brush.color:=clmaroon;
shapeb.Brush.color:=clmaroon;

shape6.Brush.color:=cImaroon;
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shape7.Brush.color:=clmaroon;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 1,
Table1.Post;
Table1.FindNearest(['signal'l);
Table1.Edit;
table1type.AsVariant:= 'sin’,
Table1.Post;
Shape4.Brush.color := clred;
Label15.Caption := 'KHZ',
Label16.Caption := V",
Label6.Caption := '1.0000";
Label7.Caption :='10.0";

Table1.FindNearest({'freq']);

Table1.Edit ;
table1Value.AsVariant:=1000;
Table1.Post;
Table1.FindNearest(['amp']);
Table1.Edit;
table1Value.AsVariant:=10.0;
Table1.Post;

end;

procedure TClientGen.Button2Click(Sender: TObject),

begin
Close;

end;

procedure TClientGen.SpeedButton3Click(Sender: TObject);



¥

63

Var
signal:string;

begin
shape4.Brush.color:=clred,;
shape3.Brush.color:=clmaroon;
shape2.Brush.color;=clmaroon;
shapeb.Brush.color:=clmaroon;
shape6.Brush.color;=clmaroon;
shape7.Brush.color:=clmaroon;
signal:= 'sin’;
Table1.FindNearest(['signal']);
Table1.Edit;
table1type.AsVariant:= signal;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0O;
Table1.Post;

end,

procedure TClientGen.SpeedButton4Click(Sender: TObject);

Var
signal:string;

begin
shapeb.Brush.color:=cired;
shape3d.Brush.color:=clmaroon;
shape4.Brush.color:=clmaroon;
shape2.Brush.color;=clmaroon;
shape6.Brush.color:=clmaroon;
shape7.Brush.color:=clmaroon;

signal:= 'sqgr';
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Table1.FindNearest(['signal']);
Table1.Edit;
table1type.AsVariant:= signal;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
tabletvalue.AsVariant:= 0;
Table1.Post;

end;

procedure TClientGen.SpeedButton5Click(Sender: TObject);

Var
signal:string;

begin
shape3.Brush.color:=clred;
shape?2.Brush.color:=clmaroon;
shape4.Brush.color:=clmaroon;
shapeb.Brush.color;=clmaroon;
shape6.Brush.color:=clmaroon;
shape?.Brush.color:=clmaroon;
signal:= 'tri";
Table1.FindNearest(['signal']);
Table1.Edit;
table1type.AsVariant:= signal;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0;
Table1.Post;

end;

procedure TClientGen.SpeedButton6Click(Sender; TObject);
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Var
signal:string;

begin
shapeb.Brush.color:=clred;
shape3.Brush.color:=cimaroon;
shape4.Brush.color;=clmaroon;
shape5.Brush.color:=clmaroon;
shape?2.Brush.color:=clmaroon;
shape?.Brush.color:=clmaroon;
signal:= 'pls';
Table1.FindNearest(['signal']);
Table1.Edit;
table1type.AsVariant:= signal;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0;
Table1.Post;

end;

procedure TClientGen.SpeedButton7Click(Sender: TObject);

Var
signal:string;

begin
shape2.Brush.color:=clred;
shape3.Brush.color:=clmaroon;
shape4.Brush.color:=clmaroon;
shapeb.Brush.color:=clmaroon;
shape6.Brush.color:=cimaroon;

shape7?.Brush.color:=clmaroon;
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signal:='rmp";
Table1.FindNearest(['signal']);
Table1.Edit;
table1type.AsVariant:= signal,
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0;
Table1.Post;

end;

procedure TClientGen.SpeedButton8Click(Sender: TObject);

Var
signal:string;

begih
shape?.Brush.color:=clred;
shape3.Brush.color:=clmaroon;
shape4.Brush.color:=climaroon;
shape5.Brush.color:=clmaroon;
shape6.Brush.color:=clmaroon;
shape?2.Brush.color:=clmaroon;
signal;="arb",
Table1.FindNearest(['signal);
Table1.Edit;
table1type.AsVariant:= signal;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
table1value.AsVariant:= 0;
Table1.Post;

end;
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procedure TClientGen.SpeedButton9Click(Sender: TObject);
begin
if shape10.Brush.color = clmaroon then
begin
shape10.Brush.color:=clred;
Table1.FindNearest(['output']);
Table1.Edit;
Table1value.AsVariant .= 1;
Table1.Post;
end
else
begin
shape10.brush.color;=clmaroon;
Table1.FindNearest(['output']);
Table1.Edit;
Table1value.AsVariant :=0;
Table1.Post;
end;
end;

end.
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{ program user power supply }
unit CLIENT_POWERSUPPLY;

interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
Dialogs,StdCtrls, ComCtris, ExtCtrls, Spin, Buttons, Grids, DBGrids, Db,
DBTables, Mask, DBCtrls, DBCGrids;

type
TPOWERSUPPLY = class(TForm)

Panel1: TPanel;

Panel2: TPanel;

Panel3: TPanel;

Panel4: TPanel;

Panel5: TPanel;

Panel6: TPanel;

Panel7: TPanel;

Panel8: TPanel;

Panel9: TPanel;

Panel11: TPanef;

Label1: TLabel;

Label2: TLabel,

Label3: TLabel,

Labeld: TLabel;

Label5: TLabel;

Label6: TLabel,

Label7: TLabel,

Label8: TLabel,
SpeedButton1: TSpeedButton;
SpeedButton2: TSpeedButton;
SpeedButton4: TSpeedButton;
Shape1: TShape;



Shape2: TShape;

Shape3: TShape;

Shaped: TShape;

Shape5: TShape;

Shapeb: TShape;

Label9: TLabel;

Panel13: TPanel,

Shape7: TShape;

Label10: TLabel;

Label11: TLabel;

Panel12: TPanel;
SpeedButton5: TSpeedButton;
Panel10: TPanel;
SpeedButton3: TSpeedButton;
Panel14: TPanel,

Button2: TButton;

Button1: TButton;

Edit1: TEdit;

Edit2: TEdit;

UpDown1: TUpDown;
UpDown2: TUpDown;
DataSource1: TDataSource;
Table1: TTable;
Table1name: TStringField,;
Table1value: TFloatField;
Label12: TLabel;

Label13: TLabel;

Label14: TLabel;

Label15: TLabel;

procedure SpeedButton1Click(Sender
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: TObject);

procedure SpeedButton3Click(Sender: TObject);
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procedure SpeedButton2Click(Sender: TObject),
procedure SpeedButton4Click(Sender: TObject);
procedure SpeedButton5Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Edit1KeyPress(Sender: TObject; var Key: Char);
procedure Edit2KeyPress(Sender: TObject; var Key: Char);
procedure Button1Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end,
var
POWERSUPPLY: TPOWERSUPPLY;
implementation
{$R *.DFM}
procedure TPOWERSUPPLY.SpeedButton1Click(Sender: TObject);
var
voltV1:string;
num:real;
codeinteger;
begin
shape3.Brush.color:=CiRed;
if shape3.Brush.color= cired then
shape4.Brush.color:= clmaroon;
shapeb.Brush.color;= cimaroon;
shape6.Brush.color:= clmaroon;
val(edit1.text,num,code);
if num>30 then
begin
num:=30;

Edit1.Text := IntTOstr(30);
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MessageBeep(0);
end,
str(num:5:2,voltV1);
Label6.Caption:= voltV1;
Label12.Caption = 'V*;
Table1.FindNearest(['V1']);
Table1.Edit;
Table1value.AsVariant := Edit1.Text;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
Table1Value.AsVariant := 0;
Table1.Post;
end;
procedure TPOWERSUPPLY.SpeedButton3Click(Sender: TObject);
var
Num:real,
code:integer;
voltV2:string;
begin
shapeb.Brush.color ;=clRed;
if shape5.Brush.color = cIRed then
shape3.Brush.color := clmaroon;
shaped4.Brush.color := clmaroon;
shape6.Brush.color := clmaroon;
val(edit1.text,num,code);
if num>30 then
begin
num:=30;
Edit1.Text := IntTOstr(30);
MessageBeep(0);
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end;
str(num:5:2,voltV2);
Label8.Caption:= voltVZ;
Label14.Caption := 'V';
Table1.FindNearest(['V2']);
Table1.Edit;
Table1value.AsVariant := Edit1.Text,
Table1.Post,
Table1.FindNearest(['status']);
Table1.Edit;
Table1Value.AsVariant := 0;
Table1.Post;
end;
procedure TPOWERSUPPLY.SpeedButton2Click(Sender: TObject);
var
Currentl1:String;
num:real,
code:integer;
begin
shape4.Brush.color ;= clIRed,;
if shape4.Brush.color = ciRed then
shape3.Brush.color := clmaroon;
shapeb.Brush.color ;= clmaroon;
shape6.Brush.color .= clmaroon;
val(edit2.text,num,code);
"if num>1 then
begin
num:=1;
Edit2.Text := IntTOstr(1);
MessageBeep(0);

end;
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str(num:5:2,Currentl1);
Label7.Caption:= Currentl1;
Label13.Caption := 'A;
Table1.FindNearest(['{1']);
Table1.Edit;
Table1value.AsVariant := Edit2.Text;
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
Table1Value.AsVariant := 0;
Table1.Post;

end;

procedure TPOWERSUPPLY.SpeedButton4Click(Sender: TObject);

var
Currentl2:string;
num:real;
code:integer;
begin
shape6.Brush.Color ;= clRed;
if shape6.Brush.color = cIRed then
shape3.Brush.color ;= clmaroon;
shape4.Brush.color := clmaroon;
shapeb.Brush.color := clmaroon;
val(edit2.text,num,code);
if num=>1 then
begin
num:=1;
Edit2.Text := IntTOstr(1);
MessageBeep(0);
end;

str(num:5:2,Currentl2);
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Label9.Caption:= Current|2;
Label15.Caption :="A’;
Table1.FindNearest(['12']);
Table1.Edit;
Table1value.AsVariant := Edit2.Text,
Table1.Post;
Table1.FindNearest(['status']);
Table1.Edit;
Table1Value.AsVariant := 0,
Table1.Post;
end;
procedure TPOWERSUPPLY.SpeedButton5Click(Sender:TObject);
begin
if Shape7.Brush.Color = clmaroon then
begin
shape7.Brush.Color:= clred ;
Table1.FindNearest(['output']);
Table1.Edit;
Table1value.AsVariant := 1;
Table1.Post;
end
else
begin
shape?.brush.color:= clmaroon;
Table1.FindNearest([‘output']);
Table1.Edit;
Table1value.AsVariant := 0,
Table1.Post;
end;

end;
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procedure TPOWERSUPPLY.Button2Click(Sender: TObject);
begin
close;
end;
procedure TPOWERSUPPLY.Edit1KeyPress(Sender: TObject; var Key: Char);
begin
If (key<'0") or (key>'9'))and (key <>'.")Then
begin
MessageBeep (0);
key := #0;
end;
end;
procedure TPOWERSUPPLY .Edit2KeyPress(Sender: TObject; var Key: Char);
begin
If ((key<'0") or (key>'9"))and (key <>'."Then
Begin MessageBeep (0);
key :=#0; end;
end;
procedure TPOWERSUPPLY.Button1Click(Sender: TObject);
begin
Edit1.Text := IntTostr(0);
Edit2.Text := IntToStr(0);
SpeedButton1.Click;
SpeedButton2.Click;
SpeedButton3.Click;
SpeedButton4.Click;
Table1.FindNearest(['status']);
Table1.Edit;
Table1Value.AsVariant := 1,
Table1.Post;

end; end.



76

{ program user Multimeter}
unit clientmeterv4;

interface
uses .

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls, ComCitrls, Buttons, StdCtrls,multimeter1 ,multimeter2, multimeter3,
multimeterd,multimeter5, Grids, DBGrids, Db, DBTables;

type
TMULTIMETER = class(TForm)

paneli: TPanel;
Shape1: TShape;
Labelt: TLabel;
Label2: TLabel,
Label3: TLabel;
Panel2: TPanel;
Label4: TLabel;
Shape2: TShape;
Shape3: TShape;
Shape4: TShape;
Shape5: TShape;
Shape6: TShape;
Label5: TLabel;
Label6: TLabel,
Label7: TLabel,
Label8: TLabel;
Label9: TLabel;
VDC: TSpeedButton;
VAC: TSpeedButton;
ADC: TSpeedButton;
AAC: TSpeedButton;
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OHM: TSpeedButton;
Panel3: TPanel;
Label12: TLabel,
Shape8: TShape;
AUTO: TSpeedButton;
Button1: TButton;
DataSource1: TDataSource;
Table1: TTable;
Table1information; TStringField;
Table1Data: TStringField,
Timer1: TTimer;
procedure AUTOCIlick(Sender: TObject);
procedure VDCClick(Sender: TObject);
procedure VACClick(Sender: TObject);
procedure ADCClick(Sender: TObject);
procedure AACClick(Sender: TObject);
procedure OHMClick(Sender: TObject);
procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure Button1Click(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
procedure FormShow(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var

MULTIMETER : TMULTIMETER;

implementation
{$R *.DFM}
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procedure sadang(index:integer);
begin
case index of
1: form3.Showmodal; //VDC
2: form2.Showmodal; /IVAC
3: form4.Showmodal; /OHM
4; form5.Showmodal; //ADC
5: form6.Showmodal; //AAC
end;
end;
procedure autorange(sett:integer);
var buf:packed array[0..32}of char;
msg:string;
begin
case sett of
1:begin
buf:='A1;T3;VD;S1;" INDC
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
MULTIMETER.label3.caption:='V',;
end ;
2:begin
buf:='A1;T3;VA;S1; 11 VAC

msg:=buf;



79

MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER .table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
MULTIMETER.Label3.caption:='V";
end,

3:begin
buf:='A1;T3;ID;S1;" /ldc
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
MULTIMETER.label3.caption:='mA';
end;

4:begin
buf:='A1;T3;IA;S1;"; [/ lac
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
MULTIMETER .label3.caption:='mA’;
end ;

5:begin
buf:='A1;73;02;81;"; //OHM
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
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MULTIMETER .table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
MULTIMETER .label3.caption:='Kohm';
end ;
end;
end;
procedure TMULTIMETER.AUTOCIick(Sender: TObject);
begin
if shape8.brush.color =clmaroon then
begin
shape8.Brush.color:=clred;
if shape2.Brush.color=clred then INDC
autorange(1);
if shape3.Brush.color=clred then INAC
autorange(2);
if shaped.Brush.color=clred then /IADC
autorange(3);
if shape5.Brush.color=clred then IIAAC
autorange(4);
if shape6.Brush.color=clred then //OHM
autorange(5);
end
else
begin shape8.Brush.Color:= clmaroon;
end;
end;
procedure TMULTIMETER.VDCClick(Sender: TObject);
var buf :packed array [0..32] of char,
msg :string; i:integer;

begin
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shape?2.brush.color:=clred;
shape3.brush.color:=cimaroon;
shaped.brush.color:=clmaroon;
shapeb.brush.color:=clmaroon;,
shape6.brush.color:=clmaroon;
if shape8.brush.color <> clred then
begin
buf:='A0;T3;VD;S1;;
sadang(1);
for i:=1 to length(form3.Label1.Caption) do
buffi+11]:=form3.Label1.Caption[i];
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant;=msg;
MULTIMETER.Table1.Post;
label3.caption:='V";
end
else
begin
autorange(1);
end ;
end;
procedure TMULTIMETER.VACClick(Sender: TObject);
var buf:packed array[0..32]of char;
i:integer; msg:string;
begin
shape2.Brush.color:=clmaroon;
shape3.brush.color:=clred,;

shaped.brush.color:=clmaroon;
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shape5b.brush.color:=clmaroon;
shape6.brush.color:=clmaroon;
if shape8.brush.color <> clred then
begin
sadang(2);
buf:='A0;T3;VA;S1;';
for i:=1 to length(form2.Label1.Caption) do
bufl[i+11]:=form2.Label1.Captionli;
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
label3.caption:='V";
end
else
begin
autorange(2);
end,
end;
procedure TMULTIMETER.ADCClick(Sender: TObject);
var buf:packed array[0..32]of char;
i:integer; msg:string;
begin
shape2.brush.color:=clmaroon;
shape3.brush.color:=clmaroon;
shaped4.brush.color:=clred;
shapeb.brush.color:=clmaroon;
shape6.brush.color:=clmaroon;

if shape8.brush.color <> cired then
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begin
sadang(4);
buf:='A0;T3;ID;S1;";
for i:=1 to length(form5.Label1.Caption) do
buf[i+11]:=form5.Label1.Caption[i};
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
label3.Caption:='mA';
end
else
begin
autorange(3);
end;
end,
procedure TMULTIMETER.AACCIick(Sender: TObject);
var buf:packed array[0..32]of char;
i.integer; msg:string;
begin
shape2.brush.color:=clmaroon;
shaped.brush.color;=clmaroon;
shaped4.brush.color:=clmaroon;
shapeb.brush.color:=clred;
shapeb.brush.color:=clmaroon;
if shape8.brush.color <> clred then
begin
sadang(5);
buf:="'A0;T3;IA;S1;";
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for i-=1 to length(form6.Label1.Caption) do
buf[i+11]:=form6.Label1.Caption[il;
msg:=buf;
MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
label3.caption:='mA’;
end
else
begin
autorange(4);
end,
end;
procedure TMULTIMETER.OHMCIick(Sender: TObject),
var buf:packed array[0..32]of char;
i:integer; msg:string;
begin
shape2.brush.color:=clmaroon;
shape3.brush.color:=clmaroon;
shape4.brush.color:=clmaroon;
shapeb.brush.color:=clmaroon;
shapeb.brush.color:=cired;
if shape8.brush.color <> clred then
begin
sadang(3);
buf:='A0;T3;02;S1;";
for i:=1 to length(form4.Label1.Caption) do
buffi+11]:=form4.Label1.Caption(i};

msg:=buf;
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MULTIMETER.Table1.FindNearest(['range']);
MULTIMETER.Table1.Edit;
MULTIMETER.table1Data.AsVariant:=msg;
MULTIMETER.Table1.Post;
label3.caption:='Kohm";
end

else
begin
autorange(5);

end;

end;

procedure TMULTIMETER.FormClose(Sender: TObject; var Action: TCloseAction),
begin
ACTION:=CAFREE;
end;
procedure TMULTIMETER.Button1Click(Sender: TObject);
begin
Close;
end;
procedure TMULTIMETER Timer1Timer(Sender: TObject);
begin
table1.Refresh;
table1.FindNearest(['read"]);
label2.caption;= table1Data.AsString;
end;
procedure TMULTIMETER.FormShow(Sender: TObject);
begin

timer1.Enabled := true;
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shape2.Brush.color:=clred;
AUTO.Click;
end,
end.
{ program range vac }
unit multimeter1;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, ExtCitrls;
type
TForm2 = class(TForm)
RadioGroup1: TRadioGroup;
RadioButton1: TRadioButton;
RadioButton2: TRadioButton;
ok: TButton;
RadioButton3: TRadioButton;
RadioButton4: TRadioButton;
RadioButton5: TRadioButton;
Label1: TLabel;
procedure RadioButton1Click(Sender: TObject);
procedure okClick(Sender: TObject);
procedure RadioButton2Click(Sender: TObject);
procedure RadioButton3Click(Sender: TObject);
procedure RadioButton4Click(Sender: TObject);
procedure RadioButton5Click(Sender: TObject);
private
{ Private declarations }
public

{ Public declarations }
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end;
var
Form2: TFormz; /I VAC
buff:packed array [0..3] of char;
implementation
{$R *.DFM}
procedure TForm2.RadioButton1Click(Sender: TObject);
begin
buff:='R1;";
end;
procedure TForm?2.okClick(Sender: TObject);
begin
Label1.caption:=buff;
close;

end;

procedure TForm2.RadioButton2Click(Sender: TObject);
begin
buff:='R2;";

end,

procedure TForm2.RadioButton3Click(Sender: TObject);
begin

buff:='R3;";

end,

procedure TForm2.RadioButton4Click(Sender: TObject);
begin

buff:='R4;";
end;

procedure TForm2.RadioButton5Click(Sender: TObject);
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begin
buff:='R5;";

end;
end.
{ program range vdc }
unit multimeter2;
interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls, ExtCtrls;
type

TForm3 = class(TForm)
RadioGroup1: TRadioGroup;
RadioButton1: TRadioButton;
RadioButton2: TRadioButton;
RadioButton3: TRadioButton;
RadioButton4: TRadioButton;
RadioButton5: TRadioButton;
Button1: TButton;
Label1: TLabel;
procedure Button1Click(Sender: TObject);
procedure RadioButton1Click(Sender: TObject);
procedure RadioButton2Click(Sender: TObject);
procedure RadioButton3Click(Sender: TObject);
procedure RadioButton4Click(Sender: TObject);
procedure RadioButton5Click(Sender: TObject);
private
{ Private declarations }
public

{ Public declarations }
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end;
var
Form3: TForm3; // VDC
buff:packed array [0..3] of char;
implementation
{$R *.DFM}
procedure TForm3.Button1Click(Sender: TObject);
begin
label1.caption:=buff;
close;
end;
procedure TForm3.RadioButton1Click(Sender: TObject);
begin
buff:='R1;";
end;
procedure TForm3.RadioButton2Click(Sender: TObject);
begin
buff:='R2;";
end;
procedure TForm3.RadioButton3Click(Sender: TObject);
begin
buff:='R3;";
end;
procedure TForm3.RadioButton4Click(Sender: TObject);
begin
buff:='R4;";
end,
procedure TForm3.RadioButton5Click(Sender: TObject);
begin
buff:='R5;";
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end;
énd.
{ program range ohm}
unit multimeter3;
interface
uses
Windows, Messages, SysUltils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtris, ExtCitris;
type
TForm4 = class(TForm)
RadioGroup1: TRadioGroup;
Button1: TButton;
RadioButton1: TRadioButton;
RadioButton2: TRadioButton;
RadioButton3: TRadioButton;
RadioButton4: TRadioButton;
RadioButton5: TRadioButton;
RadioButton6: TRadioButton,
Label1: TLabel;
procedure Button1Click(Sender: TObject);
procedure RadioButton1Click(Sender: TObject);
procedure RadioButton2Click(Sender: TObject);
procedure RadioButton3Click(Sender: TObject);
procedure RadioButton4Click(Sender: TObject);
procedure RadioButton5Click(Sender: TObject),;
procedure RadioButton6Click(Sender: TObject);
private
{ Private declarations }
public

{ Public declarations }
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end;
var

Form4: TForm4; // OHM

buff:packed array [0..3] of char;
implementation
{$R *.DFM}
procedure TForm4.Button1Click(Sender: TObject),
begin

label1.caption:=buff;
close;

end;
procedure TForm4.RadioButton1Click(Sender: TObject);
begin

buff:='R1;";
end;
procedure TForm4.RadioButton2Click(Sender: TObject);
begin

buff:='R2;",
end;
procedure TForm4.RadioButton3Click(Sender: TObject);
begin

buff:='R3;",

end;

procedure TForm4.RadioButton4Click(Sender: TObject);
begin

buff:='R4;";
end,

procedure TForm4.RadioButton5Click(Sender: TObject);
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begin
buff.='R5;";
end;
procedure TForm4.RadioButton6Click(Sender: TObject);
begin
buff:='R6;";
end;
end.
{ program range adc }
unit multimeter4,
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCitrls, ExtCitrls;
type
TForm5 = class(TForm)
RadioGroup1: TRadioGroup;
RadioButton1: TRadioButton,
RadioButton2: TRadioButton;
Button1: TButton,
Label1: TLabel;
procedure Button1Click(Sender: TObject);
procedure RadioButton1Click(Sender: TObject);
procedure RadioButton2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
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Form5: TFormb;
buff:packed array [0..3] of char;

implementation
{$R *.DFM}
procedure TForm5.Button1Click(Sender: TObject);
begin

label1.caption:=buff;

close;

end,
procedure TForm5.RadioButton1Click(Sender: TObject);
begin

buff:='R2;';
end;
procedure TForm5.RadioButton2Click(Sender: TObject);
begin

buff:='R5;";
end;
end.
{ program range aac }
unit multimeter5;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, ExtCltrls;

type

TForm6 = class(TForm)
RadioGroup1: TRadioGroup;
RadioButton1: TRadioButton,
RadioButton2: TRadioButton;
Button1: TButton;
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Labell: TLabel;
procedure Button1Click(Sender: TObject);
procedure RadioButton1Click(Sender: TObject);
procedure RadioButton2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Form6: TForme; I AAC
buff:packed array [0..3] of char;
implementation
{$R *.DFM}
procedure TForm6.Button1Click(Sender: TObject);
begin
label1.caption:=buff;
close;
end;
procedure TForm6.RadioButton1Click(Sender: TObject);
begin
buff:='R2;";
end;
procedure TForm6.RadioButton2Click(Sender: TObject);
begin
buff:='R5;';
end;

end.
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{ program data monitor at sql server }
unit data;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Grids, DBGrids, Db, DBTables, ExtCtris;
type
TForm1 = class(TForm)
Table1: TTable;
Table2: TTable;
Table3: TTable;
DataSource1: TDataSource,
DataSource2: TDataSource;
DataSource3: TDataSource,
DBGrid1: TDBGrid;
DBGrid2: TDBGrid;
DBGrid3: TDBGrid;
Panel1: TPanel;
Label2: TLabel;
Label1: TLabel;
Label7: TLabel,
Panel2: TPanel,
Label8: TLabel;
Label9: TLabel;
Label10: TLabel;
Panel3: TPanel;
Label3: TLabel;
Label4: TLabel,
LabelS: TLabel;
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Timer1: TTimer;
Panel4: TPanel;
Label6: TLabel;
procedure Timer1Timer(Sender: TObject);
procedure FormShow(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Form1: TForm1;
implementation
{$R *.DFM}
procedure TForm1.Timer1Timer(Sender: TObject);
begin
Label6.Caption := TimeToStr(time);
Table1.Refresh;
Table2.Refresh;
Table3.Refresh;
end;
procedure TForm1.FormShow(Sender: TObject);
begin
Timer1.Enabled := True;
end;

end.
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{ program master remote }
Unit remoteV3;
interface
uses
Windows, Messagés, SysUltils, Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls, ExtCtrls, Buttons,server_supply,about,server_generator2;

type

TForm1 = class(TForm)
Panel1: TPanel;
Panel2: TPanel;
Panei3: TPanel;
Panel4: TPanel;
Button1: TButton;
Button2: TButton;
Button3: TButton;
Label1: TLabel;
Label2: TLabel;
Label3: TLabel;
Button4: TButton;
BitBtn1: TBitBtn;
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button4Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Button1Click(Sender: TObject);
private

{ Private declarations }
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public
{ Public declarations }
end,
var
Form1: TForm1;
implementation
{$R *.DFM}
procedure TForm1.Button2Click(Sender: TObject);
begin
powersupply.Show;
end;
procedure TForm1.Button3Click(Sender: TObject);
var command:string;
begin
command:='serverpmeterv9.exe';
if winexec(@command{1],sw_shownormal)<32 then
messagedig(‘failed to execute'+ command,mterror, [mbok],0);
end;
procedure TForm1.Button4Click(Sender: TObject);
begin
close;
end;
procedure TForm1.BitBtn1Click(Sender: TObject);
begin
aboutbox.Showmodal,
end;
procedure TForm1.Button1Click(Sender: TObject);
begin
generator.show;
end;

end.
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{program master programable function generator }
unit SERVER_GENERATORZ2;

interface

uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,

Dialogs,Buttons, ComCtris, StdCtris, Spin, ExtCtrls, Db, DBTables,

Grids, DBGrids,Mask, DBCtrls, DBCGrids;
type

TGENERATOR = class(TForm)

Shape1: TShape;

Shape10: TShape;

Label1: TLabel;

Label5: TLabel;

Label6: TLabel;

Label7: TLabel;

panel1: TPanel;

Panel2: TPanel;

Shape2: TShape;

Label8: TLabel;

Shape3: TShape;

Label9: TLabel;

Label14: TLabel;

Shape4: TShape;

Shapeb: TShape;

Shape6: TShape;

Shape7: TShape;

Label10: TLabel,

Label11: TLabel;

Label12: TLabel;

Label13: TLabel;



SpeedButton4: TSpeedButton;
SpeedButton5: TSpeedButton;
SpeedButton6: TSpeedButton;
SpeedButton7: TSpeedButton;
SpeedButton8: TSpeedButton;
Label2: TLabel;

Panel3: TPanel;
SpeedButton2: TSpeedButton;
Edit1: TEdit;

UpDown2: TUpDown;

Label3: TLabel;

Shape8: TShape;

Panel4: TPanel,

Edit2: TEdit;

SpeedButton1: TSpeedButton;
UpDown1: TUpDown;
Shape9: TShape;

Label4: TLabel;

Panel5: TPanel;

Button2: TButton;

Label15: TLabel;

Label16: TLabel;
DataSource1: TDataSource;
Table1: TTable;

Timer1: TTimer;

TableTname: TStringField;
Table1value: TFloatField,;
Table1type: TStringField;
SpeedButton3: TSpeedButton;

100
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procedure SpeedButton2Click(Sender: TObject);
procedure Edit1KeyPress(Sender: TObject; var Key: Char),
procedure Edit2KeyPress(Sender: TObject; var Key: Char),
procedure SpeedButton1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure SpeedButton4Click(Sender: TObject);
procedure SpeedButton5Click(Sender: TObject);
procedure SpeedButton6Click(Sender: TObject);
procedure SpeedButton7Click(Sender: TObject);
procedure SpeedButton8Click(Sender: TObject);
procedure SpeedButton3Click(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
procedure FormShow(Sender: TObject);

{ Panel1: Tpanel; }

private
{ Private declarations }

public
{ Public declarations }

end,

type

TReceive = procedure (boardID:  integer;
address:  word;
var buffer,;
cnt: longint;
termination: integer); stdcall;
TSend = procedure (boardID: integer;
address: word;
var buffer;
datacnt: longint;

eotmode: integer); stdcall;
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TSend!iFC = procedure (boardID: integer); stdcall;
Tibclr = function (ud:integer):integer;stdcall;
Tibonl = function(ud:integer;v:integer):integer;stdcall;
Tibwrt = function(ud:integer;var wrtbuf;
cnt:longint).integer;stdcall;
Tibdev = function(ud:integer;
pad:integer;
sad:integer;
tmo:integer;
eotiinteger;
eos:integer):integer;stdcall;
Tibrd = function(ud:integer;
var rdbuf;
cnt:Longint):integer;stdcall;
var
GENERATOR: TGENERATOR,;
Gpib32lib:Thandle;
Receive: TReceive;
Send: TSend;
SendIFC: TSendIFC;
ibclr:Tibelr;
ibwrt:Tibwrt;
ibonl:Tibonl; .
ibdev:Tibdev;
ibrd:Tibrd;
dvm:integer;
num:integer,;
buf:packed array[0..100] of char;

implementation
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{$R *.DFM}
procedure loadDLL;
var
str:string;
begin
Gpib32Lib:=LoadLibrary('GPIB-32.DLL");
If Gpib32Lib = 0 then
begin
str:='LoadLibary FAILED!"
MessageDlg(str,mtError,[mbOK],0);

halt;
end;
@Receive := GetProcAddress(Gpib32Lib, 'Receive');
@Send := GetProcAddress(Gpib32Lib, 'Send');
@SendIFC := GetProcAddress(Gpib32Lib, 'SendIFC');
@ibclr :=getProcAddress(Gpib32Lib,'ibeir');
@iboni :=GetProcAddress(Gpib32Lib,'ibonl');
@ibwrt :=GetProcAddress(Gpib32Lib, ' ibwrt');
@ibdev :=GetProcAddress(Gpib32Lib, 'ibdev');
@ibrd :=GetProcAddress(Gpib32Lib, ibrd');
If (@QReceive = NIL) or
(@Send = NIL) or
(@SendIFC =NIL) or
(@ibclr = NIL) or
(@ibonl = NIL) or
(@ibdev = NIL) or
(@ibrd =NIL) or
(@ibwrt = NIL) Then
begin

str:='"GetProcAddress FAIL!";
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MessageDIg(str,mtError,[mbOK],0);
FreelLibrary(Gpib32Lib);
end;
end;
procedure ReadFreq;
var sir:string;
begin
dvm := ibdev(0,12,0,15,1,0);
buf :='frq? ";
send(0,12,buf,20,1); \
receive(0,12,buf,20,1);
case buf[13] of
'0' : GENERATOR.Label15.Caption :='HZ';
'3 if buf[1g]='-' then
begin
GENERATOR.Label15.caption :='mHz';
end
else
begin
GENERATOR.Label15.caption :='KHZz';
end;
'6' : GENERATOR.Label15.caption :='"MHZ';
end;
str:= buf;
delete(str,1,4);
delete(str,8,4);
GENERATOR .label6.caption:= str;
end;
procedure ReadAmp;

var str:string;
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begin
dvm := ibdev(0,12,0,15,1,0);
buf:='amp? '
send(0,12,buf,20,1);
receive(0,12,buf,20,1);
case buf[11] of
'0' : GENERATOR.label16.caption := V",
'3' : GENERATOR:.label16.caption := 'mV';
end;
str := buf;
delete(str,1,4);
delete(str,6,4):
GENERATOR .label7.caption:= str;
end;
Procedure CheckSignal;
var index:char;
SignalType:string;
begin
GENERATOR.Table1.FindNearest(['signal'l);
SignalType:= GENERATOR.Table1type.asString;
If SignalType = 'rmp' then index :='1"
else if SignalType = 'tri' then index :='2'
else if SignalType = 'sin' then index :="'3'
else if SignalType = 'sgr' then index ;= '4'
else if SignalType = 'pls' then index :='5'
else if SignalType = 'arb' then index := '6¢'
else index:="'0',
case index of
'1": GENERATOR.SpeedButton7.Click;
'2': GENERATOR.SpeedButton5.Click;
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'3': GENERATOR.SpeedButton3.Click;
'4': GENERATOR.SpeedButton4.Click;
‘5" GENERATOR.SpeedButton6.Click;
'6': GENERATOR.SpeedButton8.Click;
end;
end;
procedure CheckOutput;
var Output:string;
begin
dvm:=ibdev(0,12,0,15,1,0);
GENERATOR.Table1.FindNearest(['output']);
Output ;= GENERATOR.Table1value.asString;
if Output ='1"' then
begin
GENERATOR.shape10.Brush.color:=clred;
buf:='ot1";
ibwrt(dvm,buf,4);
end
else if Output ='0" then
begin
GENERATOR.shape10.brush.color:=climaroon;
buf:='ot0 ';
ibwrt(dvm,buf,4);
end;
end;
Procedure CheckStatus;
Var Status:string;
begin
dvm:=ibdev(0,12,0,15,1,0);
GENERATOR.Table1.FindNearest(['status']);
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Status := GENERATOR.Table1value.asString;
if Status = '1' then
begin
ibclr(dvm);
GENERATOR.shape4.brush.color := clred;
end;
end;
procedure TGENERATOR.Timer1Timer(Sender: TObject);
begin
Table1.Refresh;
Table1.FindNearest(['freq']);
edit1.Text := table1value.asString;
Speedbutton2.Click;
Table1.FindNearest(['amp']);
edit2.text := table1value.asString;
Speedbutton1.Click;
CheckSignal;
CheckOutput;
CheckStatus;
end;
procedure TGENERATOR.SpeedButton2Click(Sender: TObject);
var freq:string[15];
i integer,;
begin
if shape8.brush.color = clmaroon then
begin
shape8.Brush.color:=clred;
shape9.Brush.color:=clmaroon;
end,

Table1.FindNearest(['freq']);
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edit1.text := table1value.asString;

dvm := ibdev(0,12,0,15,1,0);

if edit1.Text <> " then

begin

freq := edit1.Text;
buf :='frq:";
fori:= 1 to Length(freq) do
buf[3 + i] :=freq[il;
buf{4 + Length(freq)] :=";";
send(0,12,buf,20,1);

buf := "
ReadFreq;
ReadAmp;
end;
end;

procedure TGENERATOR.SpeedButton1Click(Sender: TObject);
var

amp:string[15];

i integer,;
begin

if shape9.brush.color = clmaroon then

wow

begin
shape9.Brush.color.=clred;
shape8.Brush.color:=cimaroon;
end;
Table1.FindNearest(['amp']);
edit2.text := table1value.asString;
dvm := ibdev(0,12,0,15,1,0);
amp := edit2.Text;

buf ;= 'amp:";



=

fori:= 1 to Length(amp) do
buf[3 + i ] :=ampfi];
buf[4 + Length(amp)] := ;%
send(0,12,buf,20,1);
buf :=""
ReadFreq;
ReadAmp;
end;
procedure TGENERATOR.Edit1KeyPress(Sender: TObject; var Key: Char);
begin
If (key<'0") or (key>'9'"))and (key <>'.)Then
begin
MessageBeep (0);
key := #0;
end,
end;
procedure TGENERATOR.Edit2KeyPress(Sender: TObject; var Key: Char);
begin
if ((key <'0") or (key >'9"))and (key <>".") then
begin
MessageBeep(0);
key:=#0;
end;
end;
procedure TGENERATOR.Button2Click(Sender: TObject);
begin
ibonl(0,0);
Freelibrary(Gpib32Lib);
Close;

end;
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procedure TGENERATOR.SpeedButton3Click(Sender: TObject);
begin
shape4.Brush.color:=clred,;
shape3.Brush.color:=clmaroon;
shape2.Brush.color:=clmaroon;
shape5.Brush.cotor:=clmaroon;
shape6.Brush.color:=clmaroon;
shape7.Brush.color:=clmaroon;
dvm:=ibdev(0,12,0,15,1,0);
buf:='sin ',
ibwrt(dvm,buf,4);
end,
procedure TGENERATOR.SpeedButton4Click(Sender: TObject);
begin
shape5.Brush.color:=clred;
shape3.Brush.color:=clmaroon;
shape4.Brush.color:=clmaroon;
shape?2.Brush.color:=clmaroon;
shape6.Brush.color:=clmaroon;
shape7.Brush.color;=clmaroon;
dvm:=ibdev(0,12,0,15,1,0);
buf:="sqgr "
ibwrt(dvm,buf,4);
end;
procedure TGENERATOR.SpeedButton5Click(Sender: TObject);
begin
shape3.Brush.color:=clred;
shape2.Brush.color:=clmaroon,
shape4.Brush.color:=clmaroon;

shapeb.Brush.color:=clmaroon;



11

shape6.Brush.color:=clmaroon;
shape7.Brush.color:=clmaroon,
dvm:=ibdev(0,12,0,15,1,0);
buf:="tri ;
ibwrt(dvm,buf,4);
end;
procedure TGENERATOR.SpeedButton6Click(Sender: TObject);
begin
shape6.Brush.color:=clred;
shape3.Brush.color:=clmaroon;
shape4.Brush.color:=cimaroon,
shape5.Brush.color:=clmaroon,;
shape?2.Brush.color:=clmaroon;
shape7.Brush.color:=clmaroon;
dvm:=ibdev(0,12,0,15,1,0);
buf.="pls ',
ibwrt(dvm,buf,4);
end,
procedure TGENERATOR.SpeedButton? Click(Sender: TObject);
begin
shape2.Brush.color;=clred;
shape3.Brush.color;=clmaroon;
shape4.Brush.color:=clmaroon;
shapeb.Brush.color:=clmaroon;
shape6.Brush.color:=clmaroon;
shape?.Brush.color;=clmaroon;
dvm:=ibdev(0,12,0,15,1,0);
buf.="rmp ';
ibwrt(dvm,buf,4);

end;
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procedure TGENERATOR.SpeedButton8Click(Sender: TObject);
begin
shape7.Brush.color:=clred;
shape3.Brush.color:=clmaroon;
shape4.Brush.color:=clmaroon;
shapeb.Brush.color:=clmaroon;
shapeb.Brush.color:=clmaroon;
shape2.Brush.color;=clmaroon;
dvm:=ibdev(0,12,0,15,1,0);
buf:="arb ';
ibwrt(dvm,buf.4);
end;
procedure TGENERATOR.FormShow(Sender: TObject);
begin
Timer1.Enabled := True;
LoadDLL;
sendifc(0);
end;
end.
{ program master power supply }
unit SERVER_SUPPLY;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
Dialogs,StdCtrls, ComCitrls, ExtCtrls, Spin, Buttons, Grids, DBGrids, Db,
DBTables;
type
TPOWERSUPPLY = class(TForm)
Panel1: TPanel;

Panel2: TPanel;



Panel3:
Panel4:
Panel5:
Panel6:
Panel7:
Panel8:
Panel9:
Panel11: TPanel;
Labell:
Label2:
Label3:
Label4:
Label5:
Label6:
Label7:
Label8:
SpeedButton1: TSpeedButton
SpeedButton2; TSpeedButton;
SpeedButton4: TSpeedButton
Shape1: TShape;

Shape2: TShape;

Shape3: TShape;

Shaped: TShape;

Shape5; TShape;

Shape6: TShape;

Label9:
Panel13: TPanel,
Shape7: TShape
Label10: TLabel;

TPanel;
TPanel;
TPanel;
TPane!;
TPanel;
TPanel,
TPanel;

TLabel;
TLabel;
TLabel;
TLabel;
TLabel;
TLabel,
TLabel;
TLabel;

TLabel,
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Label11: TLabel;
Panel10: TPanel;
SpeedButton3: TSpeedButton;
Panel14: TPanel;
Button2: TButton;
Edit1: TEdit;
Edit2: TEdit;
U;DDOWM : TUpDown;
UpDown2: TUpDown; N
DataSource1: TDataSource;
Table1: TTable;
Timer1: TTimer,;
Tabletname: TStringField;
Table1value: TFloatField;
procedure Button2Click(Sender:TObject);
procedure SpeedButton1Click(Sender: TObject);
procedure SpeedButton3Click(Sender: TObject);
procedure SpeedButton2Click(Sender: TObject);
procedure SpeedButton4Click(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
procedure FormShow(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

type
Tibclr = function (ud:integer):integer;stdcall;
Tibonl = function(ud:integer;v:integer):integer;stdcall;

Tibwrt = function(ud:integer;var wrtbuf;

W e
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cnt:longint):integer;stdcall;
Tibdev = function(ud:integer;
pad:integer;
sad:integer;
tmo:integer;
eot:integer;
eos:integer):integer;stdcall;
Tibrd = function(ud:integer;
var rdbuf;
cnt:Longint):integer;stdcall;
var
POWERSUPPLY: TPOWERSUPPLY;
Gpib32lib:Thandle;
ibelr:Tibelr;
ibwrt: Tibwrt;
ibonl:Tibonl;
ibdev:Tibdev;
ibrd:Tibrd;
dvm:integer;
implementation
{$R *.DFM}
procedure loadDLL;
VAR
str:string;
begin
Gpib32Lib:=LoadLibrary('GPIB-32.DLL");
If Gpib32Lib = 0 then
begin
str:='LoadLibary FAILED!";
MessageDlg(str,mtError,[mb0K],0);
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halt;

end,
@ibclr :=getProcAddress(Gpib32Lib,'ibclr');
@ibonl :=GetProcAddress(Gpib32Lib,'ibonl');
@ibwrt :=GetProcAddress(Gpib32Lib,'ibwrt');
@ibdev :=GetProcAddress(Gpib32Lib,'ibdev');
@ibrd :=GetProcAddress(Gpib32Lib,'ibrd');
If (@ibclr = NIL) or

(@ibonl =NIL) or

(@ibdev = NIL) or

(@ibrd = NIL) or

(@ibwrt = NIL) Then

begin

str:='GetProcAddress FAIL!",
MessageDIg(str,mtError,[mbOK],0);
Freelibrary(Gpib32Lib);
end;
end;
procedure TPOWERSUPPLY .Button2Click(Sender: TObject);
begin
if Gpib32Lib<>0 then begin
FreelLibrary(Gpib32Lib);
end,
Close;
end,
procedure ReadV1,;
var
buffer : string[40];
buf :array[0..100] of char,;

msg : string;
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begin
dvm:=ibdev(0,8,0,15,1,0);
buf := 'mut';
ibwrt(dvm,buf,8);
ibrd(dvm,buf,20);
buffer := buf;
msg := buffer;
POWERSUPPLY.label6.caption := msg;
end;
procedure ReadV2;
Var
buffer : string[40];
buf : array[0..100] of char;
begin
dvm:=ibdev(0,8,0,15,1,0);
buf :='mu2’;
ibwrt(dvm,buf,8);
ibrd(dvm,buf,20);
buffer := buf;
POWERSUPPLY .label8.caption := buffer;
end;
procedure Readl1;
Var *
buffer : string[40];
buf : array[0..100] of char;
begin
dvm:=ibdev(0,8,0,15,1,0);
buf :='mit1';
ibwrt(dvm,buf,8);
ibrd(dvm,buf,20);
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buffer := buf;
POWERSUPPLY .label7.caption := buffer;
end;
procedure Read|2;
Var
buffer : string[40];
buf : array[0..100] of char;
begin
dvm:=ibdev(0,8,0,15,1,0);
buf:="'mi2"';
ibwrt(dvm,buf,8);
ibrd(dvm,buf,20);
buffer := buf;
POWERSUPPLY.label9.caption := buffer;
end;
procedure CheckOutput;

var
buf : array[0..100] of char;
i;integer;
Output:String;
begin
POWERSUPPLY.Table1.FindNearest(['output']);
Output := POWERSUPPLY.Table1Value.AsString;
if Output = IntToStr(1) then
begin
POWERSUPPLY.shape7.Brush.Color:= clred ;
dvm := ibdev(0,8,0,15,1,0);
buf :='op1;,;
ibwrt(dvm,buf,5);
ibrd(dvm,buf,35);
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fori:= 1 to length(buf) do

bufi]:="";
ibwrt(dvm,buf,5);
ReadV1;
ReadVz,
Read!1;
Readl2;
end

else if OQutput = IntToStr(0) then
begin
POWERSUPPLY.shape7.brush.color:= clmaroon;
buf:='op0 ",
ibwrt(dvm,buf,5);
fori := 1 to length(buf) do
buf[i]:="";
ibwrt(dvm,buf,5);
ReadV1;
ReadV2;
Readl1;
Readl2;

end;
end;
procedure CheckStatus;
Var
Clear:String;

begin

POWERSUPPLY.Table1.FindNearest(['status']);

Clear:= POWERSUPPLY.Table1Value.AsString;

If Clear = IntToStr(1) Then
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Begin
dvm:=ibdev(0,8,0,15,1,0);
ibclr(dvm);

ReadV1,

ReadVz;

Readl1;

Read!2;

end;
end;

procedure TPOWERSUPPLY.SpeedButton1Click(Sender: TObject);

var
buf :array[0..100] of char;
Vi :string;
i integer,;
begin
shape3.Brush.color:=CIRed;
if shape3.Brush.color= clred then
shaped4.Brush.color:= clmaroon;
shapeb.Brush.color:= clmaroon;
shape6.Brush.color:= clmaroon;
dvm:=ibdev(0,8,0,15,1,0);
Table1.FindNearest(['V1']);
Edit1.Text:= Table1Value.AsString;
if edit1.Text <> " then
begin
V1 = editl.text;
buf :="'sut’;
fori:=1to Length(V1) do
buf[3 + i 7] :=V1[il;
buf(4 + Length(V1)] :="",
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ibwrt(dvm,buf,12);
for i := 1 to length(buf) do
bufli] :="";
ibwrt(dvm,buf,8);
ReadV1,
end;
end;
procedure TPOWERSUPPLY.SpeedButton3Click(Sender: TObject);
var
V2  :string;
buf :array[0..100] of char;
| .integer;
begin
shapeb.Brush.color :=cIRed;
if shape5.Brush.color = cIRed then
shape3.Brush.color := clmaroon;
shape4.Brush.color := clmaroon;
shape6.Brush.color:= clmaroon;
dvm:=ibdev(0,8,0,15,1,0);
Table1.FindNearest(['V2']);
Edit1.Text:= Table1Value.AsString;
if edit1.Text <> " then
begin
V2 := edit1.text;
buf :="'su2 "
fori:= 1 to Length(V2) do
buf(3 +i] :=V2[i];
bufl4 + Length(V2)] :=";";
ibwrt(dvm,buf,12):
fori:= 1 to length(buf) do
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buffi]:=""
ibwrt(dvm,buf,8);
ReadV2;
end,
end;
procedure TPOWERSUPPLY.SpeedButton2Click(Sender: TObject);
var
11 : string;
buf :array[0..100] of char;
i :integer;
begin
shape4.Brush.color ;= clRed;
if shape4.Brush.color = ¢clRed then
shape3.Brush.color := ¢cimaroon;
shape5.Brush.color ;= clmaroon;
shape6.Brush.color := clmaroon;
dvm:=ibdev(0,8,0,15,1,0);
Table1.FindNearest(['11']);
Edit2. Text:= Table1Value.AsString;
if edit2.Text <> " then

begin
11 := edit2.text;
buf:="'Si1";

fori:=1to Length(I1) do
buff3 + i =11[1;

buf{4 + Length(I1)] :="";
ibwrt(dvm,buf,12):

fori:= 1 to length(buf) do
buflij:=""
ibwrt(dvm,buf,8);
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Readl1;
end;
end;
procedure TPOWERSUPPLY.SpeedButton4Click(Sender: TObject);
var
12 : string;
buf :array[0..100] of char;
i integer;
begin
shapeb.Brush.Color :=.clRed;
if shape6.Brush.color = clRed then
shape3.Brush.color := clmaroon;
shaped.Brush.color := clmaroon;,
shape5.Brush.color := cimaroon;
Table1.FindNearest(['12']);
dvm:=ibdev(0,8,0,15,1,0);
if edit2.Text <> " then

begin
12 := edit2.text;
buf:='Sl2 "

fori:= 1 to Length(I12) do
buf[3 + i ] :=12[i];
buf(4 + Length(12)] := "}
ibwrt(dvm,buf,12);
fori:= 1 to length(buf) do

buflil] :="";
ibwrt(dvm,buf,8);
Readl|2;

end;

end;
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procedure TPOWERSUPPLY.Timer1Timer(Sender: TObject);
begin
Table1.Refresh;
SpeedButton1.Click;
SpeedButton2.Click;
SpeedButton3.Click;
SpeedButton4.Click;
CheckOutput;
CheckStatus;
end;
procedure TPOWERSUPPLY.FormShow(Sender: TObject);
begin
Timer1.Enabled := True;
loaddll;
end;
end.
{program master programable multimeter}
unit serverMeterVg;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls, ComCitrls, Buttons, StdCtrls,Db, DBTables, Grids, DBGrids;
type
TMULTIMETER = class(TForm)
panell: TPanel;
Shape1: TShape,;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;

Panel2: TPanel;



-

126

Label4: TLabel;

Shape2: TShape;

Shaped: TShape;

Shape4: TShape;

Shape5: TShape;

Shape6: TShape;

Label5: TLabel,

Label6: TLabel;

Label7: TLabel;

Label8: TLabel;

Label9: TLabel;

VDC: TSpeedButton;

VAC: TSpeedButton;

ADC: TSpeedButton;

AAC: TSpeedButton;

OHM: TSpeedButton;

Panel3: TPanel;

Label12: TLabel;

Shape8: TShape;

AUTO: TSpeedButton;

Button1: TButton;

DataSource1: TDataSource;

Table1: TTable;

Table1Information: TStringField;
Table1Data: TStringField,

Timer1: TTimer,

procedure VDCClick(Sender: TObject);
procedure VACClick(Sender: TObject);
procedure ADCClick(Sender: TObject);
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procedure AACClick(Sender: TObject);
procedure OHMClick(Sender: TObject);
procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure FormShow(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
private
{ Private declarations }
public

{ Public declarations }

end;

const
ATN = $10; (* Attention asserted *)
TACS = $8§; (* Talker active const
(* GPIB status bit definitions. f)
ERR = $8000; (* Error detected *)
TIMO = $4000; (* Timeout )
ENDgpib = $2000; (* EO! or EOS detected )
SRQI = $1000; (* SRQ detected by CIC *)
RQS = $800; (* Device needs service *)
SPOLL = $400; (* Board has been serially polled *)
EVENT = $200; (* An event has occurred *)
CMPL = $100; (* 1/0 completed *)
LOK = $80; (* Local lockout state )
REM = $40; (* Remote state )
CIC = $20; (* Controller-in-charge *)
LACS = $4; (* Listener active *)
DTAS = $2; (* Device trigger state *)

DCAS = $1; (* Device clear state *)
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(* Error messages returned in global variable IBERR: )
EDVR = 0; (* System error )
ECIC = 1; (* Function requires GPIB board to be CIC *)
ENOL = 2; (* Write function detected no Listeners o)
EADR = 3; (* Interface board not addressed correctly *)
EARG = 4; (* Invalid argument to function call *)
ESAC = 5; (* Function requires GPIB board to be SAC *)
EABO = 6; (* 1/0 operation aborted *)
ENEB = 7, (* Non-existent interface board )
EDMA = 8; (* Error performing DMA )
EOIP = 10; (* /O operation started before previous *)
(* operation completed *)
ECAP = 11; (* No capability for intended operation *)
EFSO = 12; (* File system operation error )
EBUS = 14; (* Command error during device call )
ESTB = 15; (* Serial poll status byte lost )
ESRQ = 16; (* SRQ remains asserted *)
ETAB = 20; (* The return buffer is full *)
(* Values for the 488.2 Send command. )
NULLend = $00; (* Do nothing at the end of a transfer.  *)
NLend = $01; (* Send NL with EOI after a transfer. *)
DABend = $02; (* Send EOI with the last DAB. *)
STOPend = $100; (* Value used by the 488.2 Receive command. *)
MAVbIit = $10; (* Position of the Message Available bit. *)
(* Timeout values and meanings: )
TNONE = 0; (* Infinite timeout (disabled) )
T10us = 1; (* Timeout of 10 microseconds (ideal) )
T30us = 2; (* Timeout of 30 microseconds (ideal) *)

T100us = 3; (* Timeout of 100 microseconds (ideal) ~ *)



T300us = 4,
Tims = 5,
T3ms = 6;
T1Oms =7,
T30ms = 8§;
T100ms = 9,
T300ms = 10;
T1s =11;
T3 =12
T10s =13;
T30s =14,
T100s =15;
T300s = 16;
T1000s =17;
type
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(* Timeout of 300 microseconds (ideal)  *)

(* Timeout of 1 milliseconds (ideal)
(* Timeout of 3 milliseconds (ideal)
(* Timeout of 10 milliseconds (ideal)

(* Timeout of 30 milliseconds (ideal)

")

")
%)
")

(* Timeout of 100 milliseconds (ideal)  *)

(* Timeout of 300 milliseconds (ideal)  *)

(* Timeout of 1 second (ideal)

(* Timeout of 3 seconds (ideal)

(* Timeout of 10 seconds (ideal)
(* Timeout of 30 seconds (ideal)
(* Timeout of 100 seconds (ideal)
(* Timeout of 300 seconds (ideal)

(* Timeout of 1000 seconds (ideal)

")
J
")
")
")
%)
")

(* Type declarations for exported NI-488.2 Global Variables.

Tibsta = function : integer; stdcall;

Tiberr = function : integer; stdcall;

Tibentl = function : Longint; stdcall;

(* Type declarations for exported NI-488.2 routines.

Tibclr = function(ud : integer): integer; stdcall;

Tibdev = function(ud : integer;

Tibrd = function(ud : integer;

pad : integer,;
sad : integer;
tmo : integer;

eot : integer;

eos : integer): integer;stdcall;

var rdbuf;
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cnt : longint) : integer; stdcall;
Tibtrg = function(ud : integer) : integer; stdcall;
Tibwrt = function(ud : integer;
var wrtbuf;
cnt : longint): integer;stdcall;
Tibwait = function(ud : integer;
mask: integer): integer; stdcall;
TDevClear = procedure (boardID: integer;
address: word); stdcall;
Tibon! = function (ud: integer;
v integer) . integer; stdcall;
TRcvRespMsg = procedure ( boardID; integer,;
var buffer;
cnt: longint;
termination : integer); stdcall;
TReceiveSetup = procedure (boardID : integer;
address : word ); stdcall;
TReceive = procedure (boardID: integer;
address: word;
var buffer;
cnt: longint;
termination: integer); stdcall;
TSendSetup = procedure (boardID: integer;
address: word); stdcall;
TSendDataBytes = procedure (boardID: integer;
var buffer;
datacount: longint;

eotmode: integer); stdcall;
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TSend = procedure (boardID: integer;

address: word,;

var buffer;

datacnt: longint;

eotmode: integer); stdcall;
TSendIFC = procedure (boardiD: integer); stdcall;

var

MULTIMETER: TMULTIMETER,;
(* NI-488.2 GPIB global status variables -]
Addrlbsta : Tibsta;
Addriberr : Tiberr;
Addribentl : Tibentl,
(* Pointers to the NI-488.2 GPIB global status variables )
Pibsta : “integer;
Piberr : ~integer,;
Pibcntl : ~Longint;
(* Declaration for the Handle for the GPIB library )
Gpib32Lib: THandle;
(* Declarations for the NI-488.2 GPIB calls 3]
ibclr : Tibclr;
ibdev : Tibdev;
ibrd : Tibrd;
ibtrg : Tibtrg;
ibwait: Tibwait;
ibwrt : Tibwrt;
DevClear: TDevClear;
Receive: TReceive;
ReceiveSetup: TReceiveSetup;

RevRespMsg: TRcvRespMsg;
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SendDataBytes: TSendDataBytes;

SendSetup: TSendSetup;

Send: TSend;

SendIFC: TSendIFC,;

(* Declaration for the Ni-488 GPIB call *)
ibonl: Tiboni;

dvm : integer; {* device Number *}

index :integer;

bufn:string;

implementation

{$R *.DFM}

procedure loadDLL,;

var

str: string;

begin

(* Load the GPIB-32.DLL library using the LoadLibrary function. )
Gpib32Lib := LoadLibrary('GPIB-32.DLL");

If Gpib32Lib = 0 Then

Begin
str:= 'LoadLibrary FAILED!";
MessageDlg(str, mtError, [mbOK], 0);
halt;

End;

(* Get the addresses of the GPIB Global Variables. *)
@Addribsta := GetProcAddress(Gpib32Lib, 'user_ibsta');
@Addriberr := GetProcAddress(Gpib32Lib, 'user_iberr');
@Addrlbent! := GetProcAddress(Gpib32Lib, 'user_ibcnt');

(* Get the addresses of the functions needed for this application.  *)
@ibclr := GetProcAddress(Gpib32Lib, 'ibelr');

@ibdev := GetProcAddress(Gpib32Lib, 'ibdev');
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@ibrd := GetProcAddress(Gpib32Lib, ‘ibrd');

@ibtrg := GetProcAddress(Gpib32Lib, 'ibtrg');
@ibwait := GetProcAddress(Gpib32Lib, 'ibwait');
@ibwrt := GetProcAddress(Gpib32Lib, 'ibwrt");
@DevClear := GetProcAddress(Gpib32Lib, 'DevClear’);
@ibon! := GetProcAddress(Gpib32Lib, 'ibonl');

@RcvRespMsg  := GetProcAddress(Gpib32Lib, 'RcvRespMsg');
@ReceiveSetup := GetProcAddress(Gpib32Lib, 'ReceiveSetup');
@Receive := GetProcAddress(Gpib32Lib, 'Receive'),
@SendSetup = GetProcAddress(Gpib32Lib, 'SendSetup');
@SendDataBytes := GetProcAddress(Gpib32Lib, '‘SendDataBytes');

@Send := GetProcAddress(Gpib32Lib, ‘Send');
@SendIFC := GetProcAddress(Gpib32Lib, 'SendIFC');
if (@ibdev =NIL) or

(@ibclr = NIL) or

(@ibrd = NIL) or

(@ibtrg = NIL) or

(@ibwait = NIL) or

(@ibwrt = NIL) or

(@Addribsta = NIL) or
(@Addriberr = NIL) or
(@Addribentl = NIL) or
(@DevClear = NIL) or
(@ibonl = NIL) or
(@RcvRespMsg = NIL) or
(@ReceiveSetup = NIL) or
(@Receive = NIL) or
(@SendDataBytes = NIL) or
(@SendSetup = NIL) or
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(@Send =NIL) or
(@SendIFC = NIL) Then
Begin

str := 'GetProcAddresses FAILED!',
MessageDIg(str, mtError, [mbOK], 0);
FreeLibrary(Gpib32Lib);
halt;

End,

(* Initialize GPIB global pointers to point to address location

Pibsta := @Addrlbsta;
Piberr := @Addrlberr;
Pibcnt! := @Addribentl;
end,
function result_v(msg:string;n:integer):string;
var dat:real;i;integer;
begin if msg[1]<>'E' then begin

val(msg,dat,i);

str(dat:7:n,msg);end else begin msg:='"ERROR 01";END;

multimeter.table1.FindNearest(['read']);
multimeter.table1.Edit;
multimeter.table1data.AsString:=msg;
multimeter.table1.Post;
result_v:=msg;

end;

function result_i(msg:string;n:integer):string;

var dat:real;i;integer;

begin

if msg[1]<>'E' then begin

val(msg,dat,i);

dat:=dat*1000;
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str(dat:7:n,msg);end else begin msg:='"ERROR 01',END;
multimeter.table1.FindNearest(['read']);
multimeter.table1.Edit;
muitimeter.table1data.AsString:=msg;
multimeter.table1.Post;
result_i:=msg;
end;
function result_ohm(msg:string;n:integer):string;
var DAT:REAL;[INTEGER;
begin
if msg[1]<>'E' then begin
val(msg,dat,i);
dat:=dat*0.001;
str(dat:7:n,msg);end else begin msg:='ERROR 01';END;
multimeter.table1.FindNearest(['read']);
multimeter.table1.Edit;
multimeter.table1data.AsString:=msg;
multimeter.table1.Post;
result_ohm:=msg;
end;
procedure autorange(sett:integer);
var buf:packed array[0..32]of char;
msg:string;
begin
case sett of
1:begin
multimeter.shape2.Brush.color:=cired;
multimeter.shape3.brush.color:=clmaroon;
multimeter.shape4.brush.color:=cimaroon;

multimeter.shape5.brush.color:=clmaroon,;
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multimeter.shape6.brush.color:=clmaroon;
buf:='A1;VD;"; INDC
ibwrt(dvm,buf,10);
buf:='T3;S1;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
MULTIMETER.label2.caption:=result_v(msg,7);
MULTIMETER.label3.caption:='V";
end ;

2:begin
multimeter.shape2.Brush.color.=cimaroon;
multimeter.shape3.brush.color:=clred;
multimeter.shape4.brush.color:=clmaroon;
multimeter.shape5.brush.color:=clmaroon;
multimeter.shape6.brush.color.=clmaroon;
buf:='A1;VA;"; I/ VAC
ibwrt(dvm,buf,12);
buf:="T3;S1;";
ibwrt(dvm,buf,10):
ibrd(dvm,buf,12);
msg:=buf;
MULTIMETER.label2.caption:=result_v(msg,7);
MULTIMETER.Label3.caption:='V’;
end;

3:begin
multimeter.shape2.Brush.color:=clmaroon;
multimeter.shape3.brush.color:=clmaroon;

multimeter.shaped.brush.color.=clred,;
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multimeter.shapeb.brush.color:=clmaroon;
multimeter.shape6.brush.color;=clmaroon;
buf:='A1;ID;'; /idc
ibwrt(dvm,buf,10);
buf:='T3;S1;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
MULTIMETER .label2.caption:=result_i(msg,7);
MULTIMETER.label3.caption:='mA',
end;

4:begin
multimeter.shape2.Brush.color:=clmaroon;
multimeter.shape3.brush.color:=clmaroon;
multimeter.shape4.brush.color:=clmaroon;
multimeter.shape5.brush.color:=clred;
multimeter.shape6.brush.color:=clmaroon;
buf:='A1;I1A;;  //lac
ibwrt(dvm,buf,12);
buf:='T3;S1"%
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
MULTIMETER .label2.caption:=result_i(msg,7);
MULTIMETER.label3.caption:="mA';
end;

5:begin
multimeter.shape2.Brush.color:=clmaroon;

multimeter.shape3.brush.color:=clmaroon;
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multimeter.shape4.brush.color:=clmaroon;
multimeter.shapeb.brush.color;=cimaroon;
multimeter.shape6.brush.color:=clred;
buf:='A1;02;",//OHM
ibwrt(dvm,buf,15);
buf:='T3;51;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
MULTIMETER.label2.caption:=result_ohm(msg,7);
MULTIMETER.label3.caption:='Kohm’;
end;
end;
end;
procedure checktable ;
begin
multimeter.Table1.FindNearest(['range']);
bufn;=multimeter.Table1data.AsString;
multimeter.Table1.FindNearest(['range']);
bufn:=multimeter.Table1data.AsString;
if ((bufn[1]="A"Yand(bufn[2]='1"}) THEN
begin multimeter.shape8.Brush.color:=clred;
if ((bufn[7]="V")and(bufn[8]='D")) then
autorange(1);
if ((bufn[7]="V")and(bufn[8]='A")) then
autorange(2);
if ((bufn[7]="I"Yand(bufn[8]='D"))then
autorange(3);

if ((bufn[7]=""Yand(bufn[8]='A"))then
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autorange(4);
if (bufn[7]="0")and(bufn[8]="2"))then
autorange(5);
end
else begin multimeter.shape8.Brush.color:=cImaroon;
if ((bufn[7]="V")and(bufn[8]='D")) then
multimeter.VDCClick(nil);
if ((bufn[7]1="V")and(bufn[8]='A")) then
multimeter.VACClick{(nil);
if ((bufn[7]="1"Yand(bufn[8]='D")) then
multimeter. ADCClick(nil);
if (bufn[7]="")and(bufn[8]='A")) then
multimeter. AACClick(nil);
if ((bufn[7]='0")and(bufn[8]='2")) then
multimeter. OHMClick(nil);
end;
end;
procedure vdcRange(ra:integer);
var buf:packed array[0..15]of char; msg:string;
begin case ra of
1: begin buf:='A0;T3;VD;'; //vdc
ibwrt(dvm,buf,10);
buf:='S1;R1;";
ibwrt{(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,7);
multimeter.label3.caption:="V";

end;
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2:begin buf;='A0;T3;VD;'; // vdc
ibwrt(dvm,buf,10);
buf:='S1;R2;";
ibwrt(dvm,buf,10);.
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,6);
multimeter.label3.caption:='V";
end;
3: begin buf:='A0;T3;VD;"; // vdc
ibwrt{(dvm,buf,10);
buf:='S1;R3;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,5);
multimeter.label3.caption:="'V";
end;
4: begin buf:="'AQ;T3;VD;"; // vdc
ibwrt(dvm,buf,10);
buf:='S1;R4;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,4);
multimeter.label3.caption:="V";
end,
5: begin buf:='A0;T3;VD;'; //vdc
ibwrt(dvm,buf,10);
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buf:='S1;R5;";

ibwrt(dvm,buf,10);

ibrd(dvm,buf,12);

msg:=buf;
muiltimeter.label2.caption:=result_v(msg,3);
multimeter.label3.caption:="'V",

end;

end:

procedure vacRange(ra:integer);

var buf:packed array[0..15]of char; msg:string;

begin case ra of

1: begin buf:='AQ0;T3;VA;"; // VAC

ipwrt(dvm,buf,10);

buf:='S1;R1;";

ibwrt(dvm,buf,10);

ibrd(dvm,buf,12);

msg:=buf;
multimeter.label2.caption:=result_v(msg,7);

multimeter.label3.caption:='V";

end;

2:begin buf:='A0;T3;VA;"; // VAC

ibwrt(dvm,buf,10});

buf:='S1;R2;",

ibwrt(dvm,buf,10});

ibrd(dvm,buf,12);

msg:=buf;
multimeter.label2.caption:=result_v(msg,6);

multimeter.label3.caption:='V",;
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end, ‘
3: begin buf:="A0;T3,VA,", //VAC
; ibwrt(dvm,buf,10);
; buf:='S1;R3;"
ibwrt(dvm,buf,10);
i ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,5);
multimeter.label3.caption;='V";
end;
4: begin buf:='AQ;T3,VA;"; // VAC
. ibwrt(dvm,buf,10):
buf:='S1;R4;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,4);
multimeter.label3.caption:='V';
end,;
5: begin buf:='A0;T3;VA;'; /I VAC
ibwrt(dvm,buf,10);
buf:='S1;R5;"
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_v(msg,3);
multimeter.label3.caption:='V";
b end;

end;
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" procedure idcRange(ra:integer);

var buf:packed array[0..15]of char; msg:string;

begin case ra of

1: begin buf;='A0;T3;1D;"; //IDC

ibwrt(dvm,buf,10);

buf:='S1;R2;";

ibwrt(dvm,buf,10);

ibrd(dvm,buf,12);

msg:=buf;
multimeter.label2.caption:=result_i(msg,5);

multimeter.label3.caption:='mA';

end:;

2:begin buf:='A0;T3;ID;"; //IDC

ibwrt(dvm,buf,10);

buf:='S1;R5;";

ibwrt(dvm,buf,10);

ibrd(dvm,buf,12);

msg:=buf;
multimeter.label2.caption:=result_i(msg,2);

multimeter.label3.caption:='mA’;

end;

procedure iacRange(ra:integer);

var buf:packed array[0..15]of char; msg:string;

begin casera of

1: begin bufi="A0;T3;IA;"; //1AC

ibwrt(dvm,buf,10);
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buf:='S1;R2;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_i(msg,5);
multimeter.label3.caption:='A’;
end;
2:begin buf:='AQ;T3;1A;"; //1AC
ibwrt(dvm,buf,10);
buf:='S1;R5;";
ibv:/rt(dvm.buf,10);
ibrd(dvm,buf,12); °
msg:=buf;
multimeter.label2.caption:=result_i(msg,2);
multimeter.label3.caption:='A’;
end;
end;
end;
procedure ohmRange(ra:integer);
var buf:packed array[0..15]of char; msg:string;
begin case ra of
1: begin buf:='A0;73;02;"; // ohm
ibwrt(dvm,buf,10);
buf:='S1;R1;"
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
muitimeter.label2.caption:=result_ohm(msg,7);

multimeter.label3.caption:='Kohm';
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end;
2:begin buf:='A0;T3;02;'; // ohm
ibwrt(dvm,buf,10);
buf:="S1;R2;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_ohm(msg,6);
multimeter.label3.caption:='Kohm",
end,;
3: begin buf:='A0;T73;02;"; // ohm
ibwrt(dvm,buf,10);"
buf:='S1;R3;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_ohm(msg,5);
multimeter.label3.caption;='Kohm";
end;
\ 4: begin buf:='A0;T3;02;"; // ohm
ibwrt{(dvm,buf,10);
buf:='S1;R4;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_ohm(msg,4);
multimeter.label3.caption:='Kohm';
end;

5: begin buf:='A0;T3;02;'; // ohm
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ibwrt(dvm,buf,10);
buf:='S1;R5;",;
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_ohm(msg,3);
multimeter.label3.caption:='Kohm",
end;
6: begin buf;:='A0;T3;02;"; // ohm
ibwrt(dvm,buf,10);
buf:='S1;R6;";
ibwrt(dvm,buf,10);
ibrd(dvm,buf,12);
msg:=buf;
multimeter.label2.caption:=result_ohm(msg,2);
multimeter.label3.caption:='Kohm';
end;
end;
end;
procedure TMULTIMETER.VDCClick(Sender: TObject);
begin
shape2.brush.color:=clred;
shape3.brush.color:=clmaroon;
shape4.brush.color:=cimaroon;
shape5.brush.color:=cimaroon;
shape6.brush.color:=clmaroon;
if bufn[14]="1" then
vdcRange(1);
if bufn[14]='2' then
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vdcRange(2);
if bufn[14]="'3' then
vdcRange(3);
if bufn[14]="'4' then
vdcRange(4);
if bufn[14]="5' then
vdcRange(5);
end;
procedure TMULTIMETER.VACCIick(Sender: TObject),
begin
shape2.Brush.color:=clmaroon;
shape3.brush.color:=clred,;
shaped4.brush.color;=cimaroon;
shape5.brush.color:=cimaroon;
shapeb.brush.color:=clmaroon;
if bufn[14]="1" then
vacRange(1);
if bufn{141="'2" then
vacRange(2);
if bufn[14]="3" then
vacRange(3);
if bufn[14]="4' then
vacRange(4);
if bufn[14]='5' then
vacRange(5);
end;
procedure TMULTIMETER.ADCClick(Sender: TObject);
begin
shape2.brush.color;=clmaroon;

shape3.brush.color:=cimaroon;
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shaped.brush.color:=clred,
shape5.brush.color:=cimaroon,;
shapeb.brush.color:=clmaroon;
if bufn[14]='2" then
idcRange(1);
if bufn{14]="'5"' then
idcRange(2);
end;
procedure TMULTIMETER.AACClick(Sender: TOb]ect);
begin
shape?2.brush.color:=clmaroon;
shape3d.brush.color:=ctmaroon;
shaped4.brush.color:=clmaroon;
shapeb.brush.color:=clred;
shapeb.brush.color:=clmaroon;
if bufn{141='2" then
iacRange(1);
if bufn[14]='5' then
iacRange(2);
end;
procedure TMULTIMETER.OHMCIick(Sender: TObject);
begin
shapeZ2.brush.color;=cimaroon;
shape3.brush.color;=cimaroon;
shape4.brush.color;=cimaroon;
shapeb.brush.color:=cimaroon;
shape6.brush.color;=clred;
if bufn[14]="1" then
ohmRange(1);
if bufn[14]='2' then
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ohmRange(2);
if bufn[14]='3' then
ohmRange(3);
if bufn[14]="'4' then
ohmRange(4);
if bufn[14]}='5" then
ohmRange(5);
if bufn[14]='6' then
ohmRange(6);
end;
procedure.TMULTlMETER.FormShow(Sender: TObject);
begin i
loaadll;
dvm:=ibdev(0,7,0,15,1,0);
timer1.Enabled:=true;
end;
procedure TMULTIMETER.FormClose(Sender: TObject; var Action: TCloseAction);
begin
ibonl(0,0):
FreelLibrary(Gpib32Lib);
end,
procedure TMULTIMETER.Button1Click(Sender: TObject);
begin
Close;
end;
procedure TMULTIMETER.Timer1Timer(Sender: TObject);
begin
table1.Refresh;
checktable;

end; end.
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