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Last month we brought you Don Colburn’s EXOS — A
Software Development Tool Kit for the 6500 Microprocessor
Family. This article gives you a couple of extra tools for your
software development, a flashlight and a sledge hammer. —SMR

A FLASHLIGHT FOR YOUR SOFTWARE DE-
VELOPMENT TOOL KIT

One of the most important and most often used tools in
a software development environment is the capability to
display, in a usable format, the contents of memory. A good
tool provides the data formatted in such a way that the
address of any displayed byte is readily apparent without

having to count in from the left. The following program was
written on a 6502 based CGRS system utilizing EXOS™ and
provides a stand alone version of the EXOS ‘“DISPLAY”
command, The provided code begins at hex address $0200 and
is entered by utilizing the TIM monitor to initiate execution at
that address. Upon entry the user is prompted with a ‘>’ to
enter, in hex, the starting and ending address of the range of
memory to be displayed. Following entry of a carriage retum,
the display is output. As may be seen in the accompanying
example, a header field is output every 16 lines, thus providing
column headers. The starting address of the first memory
location in the current line is displayed in the first column in
hex. This is followed, on the same line, by both the hexi-
decimal and ASCII representation of the following 16 bytes.
Lines of data are generated until the ending address has been
displayed. At this point, the monitor is re-entered.

Translation of this display algorithm to another machine
may be easily accomplished due to the indepth level of com-

(

menting.

R ROOZ 0B 1T S8 55 I'T
ot 0200 EXAMPLE OF DISPLAY COMMAND
> 0200 0201
00 01 02 02 04 05 04 07 02 09 0A OR OC Ot OFE OF
0200 DB 20 48 02 20 8A 72 20 71 (2 A2 00 B4 FF 78 20 + He +F Qesseex
0210 9A 72 20 92 02 20 %A 72 20 A4 02 20 F7 73 A0 00  or v a4l e WSes
0220 B1 EE 20 Bl 72 20 97 73 2¢ €1 70 90 15 AS EE 29 s+ &P 8 «Pesss)
0230 OF DO E8 20 BRI 02 58 E& FF A% 10 €S FF FO C5 46 «sv saXovwrwes ol
0240 OE 02 20 B4 02 4C EBD 02 20 84 72 A9 3E 20 C&6 72 v+ sabes ered or
0250 20 77 73 20 A4 73 20 87 73 20 77 73 20 A4 73 2¢ W5 +5 +5 WS +5
0260 87 73 20 E9 72 C? 0D 0 DF A4 E4 IO DE 20 8A 72 48 ‘Pessssess oF
0270 460 20 BA 72 20 89 02 A0 00 98 20 Bl 72 20 77 73 ' 4l ssess o WS
0280 C8 CO 10 [0 F4 20 8A 72 40 A2 05 20 77 73 CA DO sesss o es WS
0290 FA &0 AS EE 85 F4 AS EF 85 F5 60 AS F4 BS EE AS s Yivessses teress
02A0 FS 835 EF 60 AS EE 29 OF FO O% 8BS FI' 0B 65 FIt AR  wes v desnnns@se
02E0 20 B8R 02 40 A? 11 ES EE 29 OF 0 EE &9 20 9L 92 ve e e Yous Y ae
Q2C0 A2 02 20 B8R 62 20 EO0 02 20 EB Q02 20 C8 72 20 97 ws +w s4 e T &
0200 73 20 C1 70 90 07 A5 EE 29 OF IO EC 60 4C 88 70 5 sFeess Joee *Lap
Q2EQ AS EE 29 OF FO 04 AA 20 BR 02 40 A0 00 Bl EE C9 +sdewis se savsn
02F0 20 90 05 C? 7F RO 01 &0 A9 2E &0 90 00 Q0 00 Q¢ Bawmien et wwe v
00 01 02 03 04 05 0& 07 €8 09 0A OB OC OD C¢E OF
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EX0S® is a Trademark of RCS Assaciates, NY.
TIM is a trademark of MOS Technolagy, PA.

VELOPMENT TOOL KIT
system, It is because of th

ware as well as flow charts and listin;
Program

ler with a 277 dual d

any cpu.
this code.

Page 21
299

Box E, Menlo Park, CA 94025

& Orthod

Dr. Dobb’s Journal of C

Number 37



qus
kit 8
vas
£ds
8%
Las
9us
Tas

O9¥T4 UHOA 2
00 = 0HOH
“AVI4SIA I1125Y H0d OVId

00 = NO

SYALSIDIY IIVd-Z WIL

CXVAUIVA
8L KVI 6

0€0ZT VA

HATTOYLNOD 0L0T /OSIQ 1TvAQ
w8 LLT TIQOW IDsddd 9 XXG9 YOI
WILSAS HNILVUIdO $D10 AIANALXT -

¥% QINIJAANN »=

‘S4IVIDOSSY 284
‘1°T NOISIATY

OITdHI
LHONIN

932¢
1922
V6ZL
2400
az0
L8EL
Sd00
7400
ddvu
1100
980
LLEL
a100
2620
1620
64TL
WYEL
04z0
auzo
6820
4820
8420
€HTO
¥vZo
9Z0
6LZ0
120
7420
4400
L6EL
8720
zvreo
4120
4020
%020
0020
1001
VBTL
viaZO
9420
qazo
8220

0000
0000
0000
0000
0000
0000
0000
0000

80Xd

9041
1an
q08M
vodm
dvian
ISVIVA
TiZl
T9dUL
9dkl
TUdKL
Udil
Lyvis
2ds
XAVS
aYSAVS
avsid
2004
yoad
dSy¥Aadd
Jsvadd
Sdsad
aVdsud
dadyd
TASNTHd
TdSN1Hd
dSNTUd
TddHYd
daHd
dSNE¥d
LNDT
dWLONI
INY13D
ANITXE
EndNdSa
THARdSA
THAWd ST
RAWd ST
dHOU
47TdDd
Tdsv
TdsV
o8y
108V

¥% QINIdAAwx

aNg*
sLy
Wtaoavot ¢t Tadvat
SIy¥
L6 = <41 135 RYD :  ¥Idud s0€
4L84 dRD
0Z$> 41 WD A¥D ! uHd¥d 020€
0T$# dWO
UYHD avol fA‘(0dWl) vai
0f a1
sLy
INNOJ=X *s30VdS LNIud 35713 ovVdsdd ¥sC
AVL
N¥OLIE “ANON 41 ¢ zdsv bad
9T XVR ¢ dos¢ any
Q1414 1I0SY NI S3DVdS LNI¥d * OdKL Va1
WIL ¥dINd L¥VLS dNr
w¥nLIy ¢ ChA
HOILYDO0T IX4N ¥0d od ! 10SV 3Ng
4084 any
0 = §,887 % TILNA ¢ 0dHI vai
11Xd >41 ¢ zosY 201
*V®S 5>°v°3 o4 1s3L ¢ dWda ASr
YAINIOd JWAd ¢ dWIONI ¥Sf
¥VHD 1adlno ¢ U4 ¥Sr
W%y = ¥ ‘IIOSY ION V 41 ¢ OSVIVA ¥ST
UT41d II0SV OLNI S4OVdS ILNJNOD ! dSVA¥d ¥ST
S4OVdS 7 LNI¥d ! 0JVdSd¥d ¥SC
¢ xat
V'S IYOLSAY ¢ QVSHY uSe
N¥OL4Y ‘0 = INNOD 41 ¥ sLu
$4OVdS 10dLN0 NV LHNOD O LuJAKOD ! TJSNINd HNY
9T = XVWMW * d0%4 ANV
NOILYV1ADTVD HOVdS ! OdRL 0€§
LNAKISALQV OKI HLIA XSVl TTsi val
siu
SI9VdS INdINO * OVdSud dSF
SHOVAS#= X ¢ XYL
XAVS 0aV
€ * INMOD = Innuo ! v ISy
INNOD QIoH 4STT ¢ XAVS V1S
N¥ALAY ‘0 41 f TASN'IHd bIE
S,U871 % 440 ASVi ! d084# UNV
AUV 40 ALAE ST JNADIL ! O0dHI VU1
MALAU NIHL ¢ sl
TUdHI VLS
T9dRL VAT
OdKL V1§
KI (9dRdl)"v*S 3dorsay ! 9dRL Va1l
HYALId NIHLI ¢ sid
T9dHL VLS
TOdHL vat
9dKL VLS
9dudl KI (OdHL) *V'S dAvs ! 0dKL Va1
N¥AIdY N4HL ¢ sLy
ovdsdd aNg
X4q
$3A0VdS 1ndin0 ‘0 = INAOD TIINA ¢ 2dS ¥Sr
§ = INNOD ! S¢# xa1
S e R T s A TR O

yaddd az

ISVIVA oo
ZdSY
Tdsv

dSVAdd i
4

TIsVv

108V

J5VANd
n

dSNI¥d 1T

TdSNTdd

TdSNTHd a4
dSN'Tdd a3

[

avsdy 4

AVSAVS a4

vd

ovVdsdd  €LLL
§dsdd S0

q4420
vdazo
8420
LLZ0
420
€420
Td4zZ0
4320
a3azo
4420
viazo
L3z0
9420
?3zZ0
zazo
oazo

aazo
Jazo
vazo
8azo
9az0
%az0
1azo
3020
4220
8270
<€2z0
Z020
0220
a€zo

2820
YE€Z0
8€Z0
94Z0
WHET0

€420
0dZ0
4vZo
avzo
oVZO0
Yviu
8vzo
9vzZ0
9v¥Z0

£veo
vZo
4620
asezo
4620

V620
8670
9620
%620
1620

1620
4870
4870
4870

mmNW-

Number 37

Box E, Menlo Park, CA 94025

Dr. Dobb’s Journal of Computer Calisthenics & Orthodonti

Page 22

300



*xxx TYLOA = ¥VHD TOUINOD ¥O4 1541

104 TILKN ¥4VHD LX4H ¥od 4007 ¢ T4ANITQ
4ILNIOd 4344nd ONI ¢
AQVEY NIHM DSIQ Ol 4VHD UN3S 35131 ¢ MInoa
d4N0Q 41 LIXZ ! XINITA
¢aNoa ‘7103 ¢ Lod§
4H44Nd HOoUd UVHO LD ! X*OULS
0°D¥Ls IV LINT ¢ og
$$300ud Y04 ¥AITONINOD DSIQ OL
? (9d¥ls) 4404 Ho¥d (UVHI) INIT
w¥¥s INTTI0 - DSIQ OL UNIT GNIS
MYHD LXAN 149 48717 ! [NIINI 3NE
NIT LdVLISAM TE€ 41 ¢ ENTdRI bag
ANIT XVI ¥VHD T€ ! TEe# XdD
WHLHAOD MVHI ONI ¢ XN
414404 9YLS NI OLS ¢ X°*H¥ls VIS
runLay ! Sid
WHDdd ST
KUALIY % VI 139 ¥avidy JNI
RTd40dd ¥SP
RANLAY 2 ¥d - VS 11D ! ONMAV dWC
NTUD¥d USSP
aNd Afd IOH 41 dT¥S ¢ 9NTJNI 3RE
(401038 IITdH) Lndino ! 0,¢ dHd
uNVH D3d
(4114 d1I¥M) FAVS ¢ S, dWD
2SI OL WV¥ ¥av vd = ¥vs 139 ¢ d9NvY bIg
SUWD FLIUM * M, ¢ dND
1394vl bag
(¥0103s ava¥) INdNT ! I,¢ dWO
1324Vl 0ad
(47114 aviay) avot ! T4 dWD
U 0L 9sId Wo¥d 4114 avay ' 139¥Vi 03d
SAND avidd ! Ay dWD
d1lTa8/avad Wod DY1S IV aND IS3T * 24Ls va1
NMVI SV ¥3d40% KI Lod Ind ! X'9uls VIS
l0d¢ va1
UVHD 0Ls “¥O LON 41 ' [NTJNI dANG
& ANOQ ‘¥2 04 IsAL * aos¢ dWd
S0aXd WIINI-TU ! NIINI ddr
NT4Oud ASC
w*L*,AQVAY 2SIA, FLAE"
ONI¥IS INTdd % 47T¥D ¢ 0O1lsud uSC
1254y NI
ANNIINOD 0S5 “3dVOXT LON SHTINI 4NE
3dvoSd 404 Lsdl * €164 dWO
INIT 13534 “7TAONVD Svm f  NTdNI oag
dONIINOD “THONVD LON ¢ #NTINT dANA
T40NVD ¥0d 1S3l 9584 dWD
SANIW 41 X 1d48dd NTINI IWg
WYHD MIN 13D “SN1d 41 X0 ¢ TINIINI '1d€
WVHD 31374a 05 ‘HIVAS-NOVE svm ! xda
30VdS-AIVE LON SVM * INTINI ANE
FIVdS AOVE ¥O4 Lsdl ! g4 dWd
X 104 ¢ MXAVS XQ1
WHOTGY ¥SC

x o1s ! ¥XAVS XIS

e ¢
H

XANITQ 09

€4 0a

83

TTZ0 0T

00 04

70 62

TdNI1d 1000 ag

an1ig 0y zv

ands

avay =
T :
H

06 oa

9V 04

0z o3

81

szmzm 1000 @6

09

INTd m ¢1Z0 02

TT120 2%

1I0UVI TTIZ0 02

TIZ0 2%

muz<m 2120 02

00 oa

iy 62

00 od

€5 6D

00 04

LS 62

00 04

6% 62

00 04

2% 69

00 04

S 60

T000 av

T000 a6

70 6V

00 0a

mZﬂLzm ao 6d

z10T 2%

z1z0 0T

€567y

X2s1da T1Z0 07

120 oY%

00 oa

#NTdNT 4T 62

ENTANT 30 04

00 oa

ZNIdNI 2§ 62

%a 0€

cd 01

v

00 oa

80 62

8a 9V

TIZ0 07

TNTdNI 8d 98

q4Z1
[3:54
BEZT
(1544
€41
1421
avet
vzt

AAZAY
8VIT
9veT
svVEt
[ARAS

et
3621

4621
8621
§621
621

0621
agzT
o821
VeIl

0# Xa1
<=0Wd, 4LA®*
2YLSYd ST
NT¥O¥d ¥ST
9*,1°T soaxd, d1i€"
29154d ¥SC

75

AW) 31I4M/aVId ¥Ood IS4l 0S1TV
JdS¥E H04 IS4l

os3

*¥xx NTINI -

T4I0U dNE

ALX4 1X3IN ¥0d d00T % ° 13%a dWr

OHOE 0§ °*VIVA SvM ISTI ' dHOTHd d¥SC

FLAE TOYINOD SVM * ZTH4IDU SOH

SNLY1S ¥04 DSIQ WO¥A FLAC INdNI * dNIQ 48l
FLAT TONINOD V sV ! JLNnoa ¥sr

QWD 40 aNd LV JSIQ Ol Lod ONds ¢ Lodg val
3SI0 OL INIT GNdS ¥ avad ¢ ANITA dSC
adVOgAIN WOdd dANIT INANI ¢ NTANI ¥SC

a1d

JLITdHOD NEHM
WO¥d dIALNY

§0Xd Ol NYNLI¥ ? QWD ,DSId, SOXdE

*xxx IATHCQ -

AMINTY dNC
AYINT dWT

¢xxy SUOLDAA AMINI w¥xxx

"4d 9 AldTAA
"O¥IS (¥344n4) OL AINIT ININI

ANIT INdNI sxxs

d00T ONVHWOD NIVH x¥x¥

NTdNI
]

Z71410a
vivadd
130a

103q

IATYHA

YALNTE
YILRT
i

00ZT$ 940" .

93¥ SALVLS ¥ITT0MINOD OS5I ! T009$ =  Ivisd
DAY VIVA ¥ITTOULINOD DSIQ f0009§ = vivaa
Udddnd AEVHHOD f00TO0S = 9¥LS

dOLVEVAIS 040038 A0 IATIIVITY 474 = sy
(SAOTTUd USK) HOUWT TIVIVL ¢ GTI§ = AVH
(103) INOC SUAAIMUL ¢ 90§ = AoV

2810 0L ALI¥M ¢ S0§ = oNa

LT 70§ = Lod

0SI¢ loud aviy 108 = HoS

SINVLSNOD soaxa *

‘

12046 = 4NSTHQ

VoULS = HAVI¥L

192745 = 1rETYHd

98045 = IAViSIA

L6EL8 =  THLONI

LBELS = izl

WYELS = MavIau

LLELS = 0dSTdd

VBZLS = ATHDAd

907£8 = UNDTHd

§,4/8 HIL !

.

415 = LNONT

§d$ = IH7dRL

¥d$ = 0TydHI

€45 =  IHEJWI

zi$ = 0T£dHL

43$ =  IHTdWI

00 2V
TyavEy
T1Z0 0T
120 0T
7985SY
TIZO 0T

TTZ0 O%
CIZT o7
ZL90 02

Z1Z0 02
120 0T

T1Z0 02
T1Zo 0T
8a

ZTIZ0 2%
TTIZ0 0%

£ECT
0€ZT
azer
€221
ozt

(354
viet
L1zt
STZT
z1z1
1021
a0zt
vozT
LOZT
9021

€021
oo0z1

0000

0000
0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
0000

0000,
ocww_

<HM“-

Page 23

Box E, Menlo Park, CA 94025

& Or

Dr. Dobb’s Journal of C:

Number 37

301



L

(s119) S4KIL 8 ! x3a
AyNI dVHD Q1Iing * AVI wpdHO@U
119 1X3N qav * 085y VO
PIHOQY 208
i1e 710¥ ¢ d41d
vV ¥Ss1
A NI SI ¥VHD ! VAL
i1g o1s ¢ dHd
¢ 114 HOVE OHDI ¢ QUOHDI ¥SK
v uST
YIS VAT
AWIL LIS T AVI4Q ¢ 9WHOAN ST EWHIAY
¢ LI4 1¥VLIS OHDI ! Q@HOHOA uSl
AWIL II6 Z/T AV13a ! TAVI3Q ¥SC
119 1uviS ¥0d LIV TUHOQY 20
1I€ Luvls Isdl v us1
9344S VA1 ZdHIAd
BLIM 8 ! 84 X1 AHOTQY
SLd
Y 1048 ! VId OlDHON
23438 VIS  TOHDE
T LI 14S 0T00 0000 % * T V40
A¥¥VD NI 1I€ Indinu f  TOHD3 204
T 11 41D TOTT TITTI ¥ ¢ ad$y any
94¥IS Va1l
OHDE dIMS ‘00 = 10N 41 ¢ OHDION ANK
00 = 41 OHDH ! 0HOY Va1
avId YVHO OHDE ‘V OLS ! VHd QUOHD3
h
NOILdO 09T /i D3d 'IVIULS NIL WOUL YILOVUVHI 4KU VI
RIL OI R¥ALYY ¢ IMVISHN dR[
440 = 088 “NO = 00 *HOVY II Lnd f 1128V VLS
11 319001 £ 0854 U0
AVIASIT IIDSV W04 DVI4 1uy * IIDSY V'L 9dS1a
T4 = HOAXOV
0Is = LdXAV
408 = CUAAVS
4§ = CUXAVS
DIY IVI4ES £ zua9s = vHUaAS
€4ELS = LAGTAY
0ZELS =  TAVIUQ
LAVISIY dNP
TsdU TdY
Xda
X*94LS VIS
o val 184
TES XQT  13s3Y
Tug 2114 S00Xd 40 ANH ¢
S14 Xdhl
THEHL DRI
XdWl A€
OTE€dI INI  EWIONI
(Av: “1od) "LOUINOD TTIL d4u0T ¢ avdua dWr
01§ 0L D07 WVY LXIN OL INIVUd ¢ E€HLORI §SC
WV Ol viva 0Is * A°(UTEdHL) VIS

Vo
8Y

08 60
00 06
8T

vy

86

80

€TTS 02
\3]

1920 Qv
€120 02z
£T1S 02
€L0e oz
V4 06
vy

19z av
80 TV

09

89

49z0 dg
o 60
00 06
ad 62
a9z0 av
00 0q
9a v
8

0298 0%
1a s8
08 67
T gV
0L98 ov
gd 01
V3

1000 a6
00 &Y
0z v
09

€4 94
000U
zd 93
€1SZ 2%
€120 0T
Zd 16

‘or

SgET WYY 0L dAUN US !
78€T ¢ TOHINOD LI SYM !
z8¢€T (avia) 1mos ¥4I4¥ viva 139 ¢
0BET
1LE1 w¥¥¥ AVIYA - (O1CdHL) WYd OL JSIa
JLET
aLen SOXJ 01 LIXI
€T 2814 0L Lod anis us ‘diod
SLET vl = VS TIIL d4uo'l
BLET (U112 AMD) 4NOY 'IILNA
SLET ¥qv oNI
TLEL AQVdY NIWA ISIA OL ANdS
49¢€1 HYY WHOMd VIVL Ldv ! K*(
29¢T
V9ET 11X¥3 0S5 ‘youud usiua ¢
69€T 101 ag Lsan ¢
99€T ALIYi) bHA UATIAV ALRY IXEIN Ly ¢
79¢T1
sxxy LIUNG = (OITdHL) HVY KOUd DSI
€9€T DAY $1LVLS 0L 'TOULKOD 1ndIN0 0TV *
TYET VIVU LOdLIUU 3 AGVd4Y DS1Q d0d 1IVA
d8ET
aset sxxx DLNOA - DSIA 0L ALAL TOUINOD
4S€T
65€T .
9SET OSI1U 01 VIVQ QR4S *
9SET 41AT 04D 1dy *
TSET 410 T°0 S$11d TIL 4001 ‘13X LON ¢
TSET & (ALdNT wIddnd) UATIDAY ISIA NVD
NIVOV SNLVIS OSId Liv ‘On
Nd) LSOH 40 0AVd KI d11 aviaud *sda
¢ (TIVAV vIvd) ONILIIKX 0sIQ SI
SOLVLS 2SId
2510 0L LIMX 0L 11X TAVS

aneT
I%ET
VYET
8vET

8YET
8YET
8YET
8YEL
87eT
8YET
8YET

SYET
EVET
(447
d€ET
TEET
SEET

VECT
BEET
9€LT
vEET

TECT
AZTET
2TET

CARIL INVS LV ¥dl

OL AYL 0dD LSUH % DSIU JI SILVULIGUY

YO4d AQVIY % ALdWd 0L ¥3ddnd LINX

y¥yy NIN0U = VIVD DJS1d

LAY OSIQ 13D

(TO¥IKOD 41 1dS) AUD <- [ LI4
TIVAY TILEQ doo1 ‘un

(5-T SIId WID) TIVAY SALVIS 0SIC
SNIVLS DS1a ISIL

dd

sexy dNI0 = ¥ITIOULHUD OSI1d

YITIVUINOGD 0$IA Hodd *
704y - HO¥YI 1
¥OUYT IVIVL ¢
‘MOUUT TVIVA LON
YO¥dI TVLIV
WVY Hodd d11dn 0510 0a
i (sauo #'s‘u) 1000l0dd ILI¥A
KVd 0L aviu¥ OSIa od
¢ (SN0 ¥TT*I) 'r0d0Lodd avay
s0Xd 0l LIx3 ‘os 41 ¢
i (UIHSINIJ OsIg SI !

ua TIL

AIA4 OS1IA IXIN

(L3S A¥0 NIHM) ATAC "LOYINOD ¥04 VIVAU SAILHD

0 AU1
T4L2a $04

dNIC USC aviya

HOdd aQVHd exwe

¥JSIQ dHPf X1TIuna
1030 dur
TIdNT SO%
ANSTUT UST
TWLOHI ¥SI
minoa ASr
OTTdWL) VaT

0 AQT Trdna
XLINAQ 3NT
10df dWD

dN1a dsr I1dna

ad 0L LLIdM #xwex

sl
lvlsd V1S
nLaoa dsr alnod

Ndd INdLOO #xwex

sLd
vivaa Vis
V1d  Xinoa
ralnoa g
€0$¢# UNV
1visa vai
Xinog ang
00%§ anv
1visd va1 Talnod
¥Hd  ALnoa
.
10 HOVE 0L LLRX
TULAE IXHN
DSIU ¥04 SIIVH

dud SIIVH wews

S1U
vait
104
odd
aav
Va1 4n1y
JIAY LNdNI wwwx m
1a9a dKE TT¥IDU
vivd, JLlA4*
99L5Ud USC
TTELOA 3NY
AVNEF dIOD
L1yad 014
ONd g dND
aviya 04
HUS ¢ dllD
X051a 0
Lodg dwWd T410Q

00 oy
26 v
zred oz
TT6S 2%
t1ao o%
14 od
0LTD 07
€LL6 0T
Z133 0T
31 10
U oV
00 od
70 60
T1ed 0z
09

0910 ae
2134 02
09

0900 ag
89

zd oa
€0 67
0910 av
Qo 0d
02 62
0910 av
By

09

0900 av
VT

64 04
0D 62
0910 U¥
TITT 2%
7S179%
€120 02
0o oa
ST 62
00 04
€0 62
00 04
10 62
66 04
70 62

<Nnﬁ-

8TET
STET

TIET
4TET
arter
VIET
LIET
yIET
TIET
OTET
40€1
20€T
60ET

80ET
SOET
TOET

TOET
1421
adz1
q4z1
6471
9421
421
T4zt
4471
33azt

a3azT
vazi
6471
L3zt
€4zl
Izt

4azt
4271
2071
vaztu
8071
9271
731
20T
0ot
qdzr
2871

Dr. Dobb’s Journal of Computer Calisthenics & Orthodontia, Box E, Menlo Park, CA 94025 Number 37

Page 24
302



i — 09 dgel NT¥DHd UST 1a 7110 02
JVdsud dSC STYY 0T UBST ONUAV UST STZ0 0Z 90ST
XV VV VST N'I4OUd ¥SI #TT0 0Z TOST
YXAVS DGV Gu §9  88ST a1d  WINdSa 84  00ST
¥ ISV VO L8ST
¥XAvVs V1S 144 8¢ ¢8 €8st
TN LAy 00 V4 £8ST 006T$ v¥0* 9191
4084 anv 40 62  T8ST :
0TTdHL VU1 ‘Tid 44 SV JLET !
t SL¥ 09 SIvI
siu 09 4LS1 nrad g4 00 €T9T
THTAHL VLS 44 S8 (ST 88 ZT%1
THEdHL V'l €4 SV VIST sTian 4HOT¥d ST 7192 0T 4091
OITdHLI VIS 44 68 8.S1 0# Va1 1nNId 00 6V ao¥1
OLEJHI VUl AVSTIOY 71 SV 9LST STINN AQT €3 9V 4onT
{ dHOTHd WST 7092 07 8091
S1 09 S§LST vos# val VO 6V 9071
THEAHL VLS €4 68 €457 HHOTHd USI 7192 0T €091
IHTJdRL Va1 44 €V TIS1 avs# vaT  NT40Hd ao 6v 1091
OIEdNL VYIS T4 €8 4961
OTTdHI VAT AVSAVS 44 §¥  a9sT wxwy €45 NI STIAN HLIN {'1/UD INTUd wxxx
‘
SI4 09 0951
JVdsad ANd Vi 06 VIET LYVISTH dWl Xads 0£98 Dy FLET
X4a VD 6951 NT¥OHd UST €120 07 H4ET
2dSTUd 48F 2Vdsdd £LLL 0T 9951 auoTay ase €T79 0T 84ET
S# Xa1 0dsgud €0 TV %9ST LHONIN X1S €3 98 94ET
¢ LUOFVH VIS X9HD 5 68 WdET
SId 09 €951 BAS# Xa1 8n IV TdET
NT4O¥d uSI %TT6 0T 09YST 0TS # val 01ads 0T 6V 04ET
THAH dHE 74 0@ d66T XOHD dn4 00 va  HIET
914 AdD 0L 02 9255t dTS# XUl 4L TV D4ET
AKI 80 d9sST 90§ 4 VA1  aHads 90 6V ViET
2dST¥d UST CLLL 0T  BSST XOHD ENd 00 00 BIET
LAETYd ¥SL TLTE 0T  SSST VESH Xa1 Ve v 91€1
VAL Taau 86 #SST 1084 VA1  IHA4S 10 6V KAECT
04 AT 00 07 ZSST XJHD 3Ny U0 VO ZAET
2dsGdd 4SC §TZu 0T 4%ST TLs# xa1 7L IV OHET
KIND4d 4SC  wandd W1T0 0Z 0461 D070 ZUK T ¥04 SENTIVA d0OOT ¢ 00%# YQ1  HXAdS 00 6Y dUET
¢ Xads aNg 00 04 0QET
JISVANd dNP §TZ0 2% 69ST 0T0ds bag 00 04 VAET
dSNTUd uSr xa ST20 0T 9%ST 0,# dHD 4% 63 80ET
7a dNr STTI 2% €9ST aKads bag V0 04 9ET
Ta vag ¥2 0d1  TYST Q.4 did %y 62 wagl
INONT dHD 44 €0 dEST 1HQdS 0ddg 00 0d ZAET
9T# val 0T 6V QEST Ii# dRO 6% 62 0QET
INON1 DNI 44 93 HEST HXOdS D3Id 00 ud  FOET
STZ0 0T B8EST Hyd dWD 8% w2 D2€T
§T1Z0 0Z GEST (i 0 ¥0 G°I*H) ¥VHO az avdy ' YHOTAd dASC €T%9 0Z 62ET
84 00 EEST 4¢ YVHO IST avay ! W¥HOTAd uSC €199 0Z 99€T
40 62 TEST 4 & HX/IH/QK/0T = ANVE 00%Z/00ZT/00E/0TT ,dLid’ 1€0Z0Z D6ET
0TTdRL 2T S¥  4ZST DYLSHd USL QA4S €TTV 0Z 66ET
Xa 004 00 06 a2ST :
405140 UST 0LT0 0T VIS :
THLONI ¥sC ELL6 0T LTIST ANILNOY FINVHD q3AdS *
LAYTUd ST TLvd 0T west §
A'(U1TdHL) VU1 13 18 TIST !
v AQ1 00 oY 02ST *
2dSTad sl ca €LLL 0T QIST TAVIEd dWP €L0Z 2% 96ET
dSNTHd USK STZO 0T VIST SIWIL 1I4 z/T - ¢ AVIZA * TAV1IA UST 9UHIAY £L0Z 0T EGET
YAVTdd ¥ST TLV6 0T LTIST 118 dOLS OHOA ! CQUOHIT dWr €TTS 2% 06ET
UVSAVS UST §T20 0T YIST ovId 41D ¢ 910 SUHOOM 8T 48€1
T40Ud uSC zu 9110 0T TIST AVIZA 119 dOLS T ¢ 9QUHOQAY ¥SC €120 0T DBET
INONT X1$ 44 98 40ST ALI¥Vd ¥TD 8¢ Qnv L 6T VEET
0f Xa1 00 TV 00ST YVHD IVNId dHOD d4§¢ w0l 44 6% BBET
uaHdd usr €TZ0 0T VOST (s114) SHHIL 8 €YHOQY ING va oa ,:Zu
A e

Box E, Menlo Park, CA 94025

& Orth

o

Dr. Dobb’s Journal of Ci

Number 37



TO¢# T114 SOUXT 40

AATHA
a1ads
Z
NO IIOSV ! 1108V
NO 0HOd R¥AL 0HOd
04

®¥x¥ SHNTLNOE LIMI wmax

dir

dir
VLS
va1
Vis
Vis
vat
a1y

XUNE dNE
0TEdRL VIS
LAMTAY HSC
THEAWL VLS
LAUTQY uSCr

2,8 WAV 1I0WUVL + TLAL®
2Y1Sdd dasr

S1yd

NT4Oud UST

WHOTAYN dSr

TiTl usr
qQVTAY ASC
W5 o HIxge
oulsdd usr

TLZL use
wavioay usr

. HLAE"
94LSdd USIK
slu

€dAAVS 407
EUXAVS Xu'l
sIu

C4AAVS ALS
EUXAVS XIS
$a0

CAX'IDM HSI
JsviXH 009
209

dHOTU s
dLS LY

2

A (12dX0V) VA1
0¢ AQ1

N ¢
4

Adlidy

AdINT

YAV L49

iNv

EAXTDN

EAXOLS
f

ZT90 2%
€Te6 2%
€4 S8
0 ey
10 S8
9a S8
00 6V
BG

91d% 2%
Td 58
€Led 02
€4 58
£LEd 02
ozozoz
£154 o¢
0y

71Tu 0¢C
£1%79 0T
€LLy 0T
€LYV 0T
R0YTOT
§154 02
£LLg 0T
€LV 02
ozuzot
€TS44 02
09

40 9V
aa 9v
09

du 9s
4G 98
uy

Y1zo LT
€3 0o
TL9D ue
uu od
V)
0 T&
Vo OV

9891

€891
1891
4491
a9t
4491
6£9T
8L9T1

SL9t
€491
09T
13971
49971
8591
69T

7691
1§91
1991
4791
8991
Sv9T1
7Z91
€91
2691
92791
€291

zzot
uzot
4191

armt
EI9T
6191

ST9l
ST9T
LI91
(A4
4091
auIT
HU9l
6C9T
[ATERS

T1odxav
H2 X0V
O

124XV
Ti#

£AXULS
NT¥DUd

IAVISHY
d48 i

AdHON
PERE:EY

ATAON
0443s
¢

o

ddd¥d

VY
ugdud
0zs#

A (0TTdHL)
o#

ovdsud

TdsY
d08¢#
0TTdKL

LAVISAd

Xo8§V
ans14a
108V
4084
OTTdWL
PERL
FRER L
THIOKI
dud1ed
asVIIvA
dsVAdd
oVdsId
i
avsToy
Tosy
1195V

N1
40§ ¢
OTTdiL
1Ts

VHd
vt
Vis
VHd
oay
VI1d
VIS
oav
VId
210
usr
usr

S1y
asr
XVL
vad
anv
val

dH I
sSI¥
204
qsr
ang
ANV
vat
204
asr
usr
usr
asr
dsr
asr
Xa'l
4sr
N
vat

Slu
anyg
Unv
ads
va't

ISV L
QULsUd
29LSUd

Adion

Avaad

yddud

JSVIVA
¢

cdsy

dSyYadd

Xosv

238V

T8V

JSVAUd

4SRN

ul
11
uo
(VS
10
S120
Y110
uL9s
a4
ud
1920
uu

192v
10

§199

1)
40
a3

09
o
62
64
aV

Lyl
691
Tuyt
1091
4451
44671
2461
LE
6451
4481
SIA5T
zdg1

d4€1

Number 37

Box E, Menlo Park, CA 94025

& Or i

Cs

Dr. Dobb’s Journal of C

Page 26

304



