ho#EE D R
R 74, 27 %, —1, 43-48
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ROIREE B 6502 B RIS TR R
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R oy & # K &

RTHEEARKEBSNLEERR » (FE Price (1979) Z BRSSP
BRMPE R EZTHRR TGRS | LEET—ERARBREA » ZEXTE
' RATRELEE 1/O IMBHTBEBEIEL 5 23FHERATRE 6 /M o 3L
REZREZBAEEER ) RURGHES > LEAMUERRZEUHE » AR
RELBBTROBAFREA » DRFEEZHEEEH -

Bt 1975 SEIREABAR B » ZERBRD
HENERE  AZEHE IR AR
FEETT B AR a4 o AR ERSAT ARy B
R » EARBRREREF TN BES AT
ELNREBIEER/D » ¥ B bREFNES
b EHETHRERS » SUERBSHBREERE
FHETNEMZ R % S \OBRHTIEFET » €%
PREPT A MR R R e F IR TN
BEE » KEREERRERARE Y B ¥
W o NMERIEREBRFEY » BB ERE
(interface) FEMERBPETENNEHEESE
RERE T AREESCERBRORE - BREO0E
BEWE » R ERRE—E2 TR RS
» Wit > WERRARRABHAENS » RERE
ARAKBEHRRETRE—E— RS B
HIEERE ) WRRT BT S BT RS B EER
MEBRZHHETR o

REFI RS ERHET OB B R AT AR
RERERBERR MK  BUENABTIR=HE
P H—-RAMBEREFEN - GIInER: - Pz
FEMS ~ 4Bk B % (Durso, 1984; Osaka, 1979;
Owings & Fieldler, 1979; Reed, 1979) » X5
HERA SRS BB ER A 2 Mt i ol » BIInsIE
B BRER e (Allen & Nicora, 1984;
Loftus, Gillispie, Tigre, & Nelson, 1984 ) »
HERRRBENSN BB » flinsa 51
R BBk BREHE EF 4 (Anderson,
1984; Campbell, 1984; Coulombe, 1984a,
1984b) o A 3CHy H M RAER FRTEDL 6502 R
BIFR CPU fy 8 fr LIk BB LT SRR EHRr A3

B ZFTEEE 6502 fRARIEL 6502 £5 CPU
WEMVEKEIS » fn APPLE I » HYIEWAENE
ELUB{EHEARSE » A » APPLE 1 805
IEASEENAERERMAK » 10 VIA-6522
WATRHARE R ~ FERSE  BHEAEEDS
NEMEHUERRRBTTHURASHEREF B
Bt o

APPLE [1 #f Commodore PET FHf& 8 {ir
THREMFEEREM R6502 {EF CPU » {Hffh
RFAT 1/60 BIEgEAMMET RKE » Ritgk
ENPERAETHHILTE 1/60 FErErRvEn
B¢ (real time) 2} s {H7e APPLE [I ZEH|%
HEERAHRBREHRZEETER  XAHXRART
FFZhAE o HMLEMKBEA APPLE 11 #TERBERF
Pl RIEZ MR » 72 APPLE T RRETEEE
DERRTEEZ °

7£ APPLE TI Lin EEHRZIEER R E=SR
s —HERHUAENHRIBAFT BN 35—
TRERES PET BEERBIAR » L 1/60 Fhfy
WA » ZE—ERHEREE (Mitterer &
Osborne, 1982) » =M ERRNEBEREMS
AR » WNOETEBERREE (cycles) (Leven-
thal, 1979) % BTERETAVERBEEHRFE (Price,
1979) o MR IRAVERE R FT/EENEE 1Y » (B
RERTEEERB M InstiE ek » AEFCIFRY » SIRRE(L
FELEHDEEE » £ FERRFEBNZEE
R HMARENE » Gl RS BHER &
BRNEREZETE - HZT » SIS
AR EENRE AT » LEF%&ﬁmﬁﬁm%#
T REARIREREER
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Price (1979) WEEBEFEARX ERER
BEEMRY EAEERNERERAHE  H—8
REHFERRESRBRE, » 52 REAEE
|EZBITEMEIRNEXEL ; B-ERHR
BRER 8375 B » #82 » MR REREE
83.75 ¥ WEBELL (overflow) TfFEBEHET
e EERHESSZBAZTRRETSES » K
the AXEKR Price 2K FRAERERW
B HWEINT 44 LREMEBEN T h
ERE PR R REMA R o B
itz RASCENFTBEEHREIL 5 281 BRTTRE
6 /NBF o

BXANEZE

EEE—BHATERERNESAE (k)
TYERRREZ T » APPLE 11 s2ifrkrhah $0300
E SO3FF (it § % 16 #A7H ) BB EA6H
RERBSEESER  ARAEERBAE—
HRBRESEER » MIEMETREARNRHKR
AHIELE o

P S ( RBE ) EERAEALRA
T Price (1979) HHEBEFIHEBEBR £5BTF |
(delay factor) fy#& » (BAESET LA M HokS
B LR ERERBA AR BB RS 0
RIERERA I A% B B bk Higk » —
BRI AETE » RIFHREREEL 2.4
3 TR TR - IR —PTR + 50300 ~ $0301
( Bl BYTEL, BYTEH {{% ) & B &frhhigfrse

+ 80302 (LA DF fi% ) BESHFRREM B
$0303 ( L\ FG 3% ) RNEERA 38 75 » $0304
$0305 ~ $0306 ( 4Lk T1, T2, T3 4% ) B3tk
2% 0 frhk $0307 (LA AS 3% ) RIfEilsketee
BRELZ BB RS o SEE X g $0310
(BNl Z 784 ) (LHLBAYS » E TR el
s BB TR 2T .

RO I REVHE » HEBRALE FGT1,
T2, T3ZRMEFERO0 » wHpArsk BYTEL 8
BYTEH > N3 B A4t » §§ B Efratz 3
fEDALLIE AS Ko

$B|1 g TMO % » Mifrtk FG R21E »
FHETRO » RBESE 3 « FRISTHE2 -

HW2 it DF RZEDA Y ¥ 7 8

b

LY

(register) » WEITY HHILEHIEE (&1 TM1
HEZEE) »  EEYEHFRRNZER O FEERS
s W B ZEM 1 » fzdk T1, T2, T3 451
RER=MEEL 256 HBUREM 2 5 8ER » T1 £R|
BALEHEES - T3 RIFRREAR8es » sHissimn
1 ZSERRBEAHE T Z AR » EInZE 256 B
TBERL » SEACEE T1 PyZ AL O TATHE T2 A
ZERn 1 > FE > B T2 RZERE 256
B RBCGEERL 0 (EfCEE T2 BEMAH: T3 &
ZiEm 1 o BRIELEZ RinAZEE (NOP) &
JEERE » (EEMETEN TR Z BB LT
' MEZ ) NERVRT  §—HREBREZRN
BRREEE - BHFREMbLSR o Bk T3
ZRBHEE 256 THEBELT » Rifrit FG 2R%E
fEREm 1 o

B3 BN E TM6 i » SR B &k » 3
K ARt RERAEE AS ZRERE—HK
P ER RIBEZESE 1 o FRIBGTHES o

R4 BRI REEWALLEE AS &
P WHEBAA SR RIER » BRRR 2 XK o

MR BIRAET - WAKREBERTEE W2
4k ($C000 » 352 APPLE I FMt ) BALzAE
BYTEL % BYTEH {& » firht BY TEL R7FHEALTE
» frht BYTEH REFGEAT » Flgnfe BASIC ZE
STHTEF POKE 768, 0: POKE 769, 192 s
RUvPul BB 2 » @R @R
s A PILUEEHAL 1/0 ArhbfesS B Ak »
fE@Hfh 1/0 RWZEHTUFEFRER &
ik o

A BRI AR R R » TR
BERGESE | IR RERZIRERERYE
' H—REERTF (EMcik DF 2 RE&MHE) &R
EO0FREH > A—REMZHE - HEIERS
{HIEFTR 2R 0 2B DF Refik
N R TR S EFE > MEES—EE
B (BN 49 FeE ) o St > EARBBBIRANS
HIEEBI{EREE 57 Fel o Y R6502 4pire i
Z—EREROFTRR 9.7779X1077 fr 4 TI %
TR AR Z(E 0 B

TI=256*256*PEEK (T3)
+256*PEEK (T2) +PEEK(T1)
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F— R6502 HBHIRZBBETHREAAESEX
Hzxdd(lgss) xﬁ;ﬁg‘; Assembly Language Comments
0300 (768) BYTEL EQU 768 target byte pointer (Low)
0301  (769) BYTEH EQU 769 target byte pointer (High)
0302 (770) DF EQU 770 store delay factor
0303 (771) Tl EQU 771 counter 1
0304 (772) T2 EQU 772 counter 2
0305 (773) T3 EQU 773 counter 3
0306 (774) AS EQU 774 store content of target byte
0307 (775) BITO EQU 775
0308 (776) BIT! EQU 776
0310 (784) TIME EQU 784
0310 (784) t ORG TIME **start of timing routine®*
0310 (784) A5 01 1 LDA $01 initialization
0312 (786) 8D 08 03 STA  BITO find target byte
0315 (789) As 02 LDA $02
0317 (791) 8D 09 03 STA  BITI
031A (794) AD 00 03 LDA BYTEL
031D  (797) 8 01 STA §1
031F  (799) AD 01 03 LDA BYTEH
0322 (802) 85 02 STA $2
0324 (804) A9 00 LDA  $00 set T1, T2, T3, FG to 0
0326 (806) 8D 04 03 STA Ti
0329 (809) 8D 05 03 STA T2
032C 8D 06 03 STA T3
032F (815) gD 03 03 STA FG
0332 (818) A0 00 LDY $00
0334  (820) Bl 0l LDA (1), Y put content of target byte
0336 (822) 8D 07 03 STA AS into AS
0339  (825) AD 03 03 TMO LDA FG check content of FG
033C (828) DO 20 BNE TMé6 if not 0, jump to TM6
033E (830) AC 02 03 LDY DF delay factor decrement loop
0341  (833) 88 T™1 DEY
0342 (834) D0 FD BNE TMl
0344 (836) EE 04 03 INC Ti increase content of counters
0347 (839) FO 04 BEQ TM2
0349 (841) EA NOP
034A (842) EA NOP
034B (843) DO 03 BNE TM3
034D (845) EE 05 03 ™2 INC T2
0350 (848) FO 04 ™3 BEQ TM4
0352 (850) | EA NOP
0353  (851) EA NOP
0354 (852) | DO 03 BNE TM5
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F£— (#)
HZ’E d(ggsesc) &:gg;ngee Assembly Language Comments
0356  (854) EE 06 03 TM4 INC T3
0359 (857) DO 03 T™S BNE TM6 if not overflow, jump to TMé6
035B  (859) EE 03 03 INC FG otherwise set FG to 1
035E (862) Bl 01 TM6 LDA (1),Y get content of target byte,
0360 (864) CD 07 03 CMP AS compare with that of AS.
0363 (867) FO D4 BEQ TMO if match, jump to TMO
0365  (86M 8D 07 03 STA AS otherwise update AS
0368 (872) AD 08 03 LDA BITO
036B (875) & 0 STA %01
036D (877) AD 09 03 LDA BITI
0370  (880) 85 o STA $02
0372 (882) 60 RTS exit to calling program.

» B4 sk DR > R#E% PEEK (DF) » HIB
B RERMER :
R. T.=(TI*(5*PEEK (DF)+49)+57)
*(9.7779E—7) %

o BBrit DF Z NFHER LAEHET 2 K o B2
RETRHER ¢ il 0 EAEERAARERL: DF 2
WEMER 255 RIRTBALL 1.295 msec 2 FARERE T
B 6 MERZEFRFRRE » BR » Ffcsk DF
Z ATHEBD » RIGHRIRBE R RS (RRR 528
X107° ) » {(BEERERRBERA

7 BASIC TZRABHMTT
BRR—BBESHERCHERE

SOFTIME £5#%4 > REsEA% s RIFTLLLL BLOAD
SOFTIME Z#4#A » SiLl%— K BASIC &%
Btz » BB ESEEAENCEET -
K=FARIE—E A DRR G RIERATH
THEESER » BERABAL - RBESIHE
BIRARERERN » wEskims B R REs
» MERTFER 255 2R A EAARBRKIR
BAE » WHAE—BUKREIFRER » ABEHRE LR
H R ERE R fESEERIR » 50 9.7779X107" 7
fER—ERERFEEHENMAT  NEHRRERR
REBUNRFEL » I EHELRIEANIE » REHEX=/
Bl 9.793X 107" ER—EREIT RN
gt » LIESSIH Price WIEMEAUMEET o BB
B ERHES  EEANLERSHERE -

KT BUBKRHEBEEEZ BASIC X414

10 DATA
20 DATA
30 DATA
40 DATA
50 DATA
60 DATA 173, 9, 3, 133, 2, 96
70 FOR I=784 TO 882

80 READ X

9 POKE I, X

100 NEXT

110 END

165, 1, 141, 8, 3, 165, 2, 141, 9, 3, 173, 0, 3, 133, 1, 173, 1, 3, 133
2, 169, 0, 141, 4, 3, 141, 5, 3, 141, 6, 3, 141, 3, 3, 160, 0, 177, 1, 141
7, 3, 173, 3, 3, 208, 32, 172, 2, 3, 136, 208, 253, 238, 4, 3, 240, 4
234, 234, 208, 3, 238, 5, 3, 240, 4, 234, 234, 208, 3, 238, 6, 3, 208

3, 238, 3, 3, 177, 1, 205, 7, 3, 240, 212, 141, 7, 3, 173, 8, 3, 133, 1
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H= EHFRZ BASIC JRER

10 D§=CHRS (4)
20 PRINT D$ “BLOAD SOFTIME”

30 POKE 768, 0: POKE 769, 192: REM TEST KEYBOARD

40 POKE 770, 255: REM DELAY FACTOR

50 FG=T771: T1=772: T2=773: T3=774: AS=775: CT=9.793E-7

60 PRINT “HIT ANY KEY TO START TIMING”;: GET A$: PRINT
70 PRINT “HIT ANY KEY TO STOP TIMING”;

80 CALL 784: GET AS

90 TI=256* (256* PEEK (T3)-+PEEK (T2))-+PEEK (T1)

100 RT=(TI* (5* PEEK (770)449)+57)* CT: T$=STR$(RT)+-" SECONDS ”
110 IF PEEK (FG)>0 THEN T$=* OVERFLOW ”

120 PRINT: PRINT: PRINT T$: PRINT: PRINT: GOTO 60

# #

FrOE 16 L TTHEASEZ WML 8 AL EM
ML » (42 BBHIASIE » Ll APPLE
IREZ SULREMNADEEENAE » Hik
EYFRENRARAENHER » (HARLURA 8 fr
TR BRI+ FRE AR AR o
RARBE AT AR OCERERTE » iR
BEAREE BEMERH 16 ALTBss TR T
HWEIHRLMEE T EEE » Kt 8 (5
WA RTBHEW R ST & B LR RS
Ko ERt » A3 Price (1979) ZEHREER
Btk HREERHEAETEHENTE o K3
PR ERAGTHERBA 2 b » BRAFRE
st » TR » kAR o

2 £ x W
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A MODIFIED VERSION OF THE PRICE’S R6502
SOFTWARE TIMING PROGRAM FOR
PSYCHOLOGICAL EXPERIMENTS

JEI-TUN WU

National Taiwan University

ABSTRACT

The software timing program developed by Price (1979) was modified so as to extend its
range of applications. The modified version was also written in assembly language, and had the
following advantages over Price’s original one: (1) The input entry is acceptable not only from
keyboard, but also from any I/O device with the corresponding byte address being pre-defined
from the calling programs, (2) the maximum time length for timing can be extended to about
6 hours. The object code program and some other BASIC programs for testing it have been
stored on a diskette and are available for reproductions.



