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The Edmonton %%

er Lomputer Users’™ Socilety

ilt

EDRONMTON B pooe fbox 11585 , A ) -
99" e b Edmonton, Alberta 99’er ON LINE... i the news letter of the Edmonton 997 er
AR N T I Computer User’e Society published ten times & vyear.
COMFUTER & CANADA THJ 3L Unless otherwise stated, all articles may e republished
USERS™ in other newc letterc grovxded that source and author are
DT T it identified. We Wil credit  authors  quoted in
SOCDTETY i :
: 99%er ON LINE.

CORRESPONDENCE:  Newsietter editor: Bob  Fass, 959 Labelle Cr,
§t. Albert, Alberta, Canada TBN-2ZG6.  (403)458-763B.  All  other
cnrrespnndence should be sent to the address at left.

OFFICERS: president Tom Hall, vice-pres Ken Godbeer, treasurer Jim Mulligan,
secretary Rovanne Appelt

DISCLAINER: Information published in this newsletter ic created by and for amateurs;
therefore, we cannot guarantee the accuracy or use of presented informsation,

REBULAR MEETINGS... of the Edwonton 997er Computer User’s Society are held on the second Tuesday
of each month 1n room B49 of the beneral Services building of the University of Alberta from 7:00
till 10:00 PM and are open toc all members in good standing. Non-members may attend their first
neeting free of charge,

ADVERTIZING... Commercial space 1s available in this news letter at the following rates: full page $Z0.00,
half page $15,00, 1/4 page $10.00. Discuss your needs with Jis Mulligan at 467-6021, at the next meeting,
or send ‘photo ready® copy to the P/0 Box above. Members may advertise their personal cosputer related
items for free but are asked to limit their ads to about 50 words. Mail vour ads to the editor’s address ar
hand it to his at the general meeting; newsletter deadline 3'rd Monday of the month.

MEMBERSHIP FEES: Familv 12 months, $20.00, & months, $15.00, Students 12 eonths, $15.00, 6 months, $10.00. Rew
mepber 1mytiation. $§20.00.

NAECH_ NEE ING

CLUBLINE/3S -- The February issue was distributed at the meeting, About 5 extra copies are available at each meeting
for general salec at $Z.00 each on & first cone, first serve basls. FRlso, back 1ssues of the monthly diskettes are
avaifabie: place your order with Bob Fase,

RTTENDANCE -~ at the meeting once again exceded 30 members, It ic good to see a good turn out for the meefings.
GROWLIES -- Ker Godbeer was at the meeting, so we oot donuts this sonth! (Thanks for ruining my diet ken.)

YVES CHEVALIER -- lugged in about B0 pounds of teletype rolle and qave thes away tu those who could nmake use of thes.
Thanks Yves,

DEMONETRATION —- Faul Helwio precented &« second tutorial on €99 covering the general ooints reguired te get & program
written, The program discuseed used the circle graphics utility included in the 99 package. Faul hanaed out Xero:
copies of the progran to the attentive listeners. Faul also announced that a c99 SIG will be set up shortly,

The next meetina will be Tuesday, fipril 14’th at 7:15 PM. Same place as usual; General Services Building, U of A
Campus 1n room

The next meeting will be “Fot luck® aoain as I have no idea what’s on the agenda’

———

NEWSLETTER DISKETTE AWARDS

This month’s awards are s repeat of last month. & disk and a hearty "Thank-you® to Michal Jaegermann for contributing
yet another artical in his c99 series and a ready to run memory browser program written in, of course, c99,

Repeating hic award of last month, Jim beck has subsitted another of his famous games programs. But this one is
ditferert, it is written in ¢99 which 15 & major departure from Jin's usual KEasic sibmissions. Thanks Jim for
sharing the 95 world with us clder types who are too chicken yvet to tackle this great language.



i
i
|
|
'
i
I
i
1
]
i
i
]
1
i
'
1
i
t
i
1
1
i
t
i
[
3
|
'
|
3
¥
1
l
1
)
i
1
i
3
1
1
'
!
1
1
1
i
i
1
'
1
!
§
t
1

99°ER ONLINE APRIL 1987 PAGE 2

"7 Don’t forget folks that by contributing to this newsletter vou become eligible for a free diskette. 5o let’s see some

sore 1npul fros vou closet hackers!

by Michal Jaegermann

after | needed =z whole, long article to explain how to print & number on & screen it is a time to present a real,
elbeit short, prooram. 1 have cfiosen & “memary browser® - & progras which will let vou to walk into ditferent places
ir megorv, of our computer, not vours, and examine 1ts contents, After all, what we have to do is to print a lot of
hiexadecimal numbers, K source for the progran accompanies this article, 1t will be also available fros our bulletin
board, with come extrae included, It was prepared for the latest (Z.1) version of ¢9% compiler. !4 you are stil]
using the old one, then some wminor modifications will be in arder,

rirst guestion - why to use hezadecimal numbers. (Did assembler and Forth hackers may skip that paragraph). és you
know, our computer, and nearly ail others, storec internally evervthing in a fors of fixed length strings of binary
dloits. a,b.a, bits. A natural unit for a 9900 processor will be a sixteen bit word., This is great for a computer
buf hardiv readable for humans. On the other hand. every graup of tour bits can be considered as a representation of
a number between O and 15 idecimal) and represented as & ONE hexadecimal (base 16) dipit, cutting the length of a
typopraphical representation by four and eaking 1t such more heterogeneous visually, therefore easier to read. That
15 & reason for TI-BASIC to use a hexadecimal nogation tor character patterns - you never knew that you were talking
hex? - or to display a computer memory that way,

To show all this hevadecimal gaslore we say use a developed previously function, or use something from available
librartes - like printf. Thie is great, but one may encounter sose problems, like the fact that we “would probably
preter to keep leading zercs, hlso & sion problem may cause some headaches., It ic true that a full printf, which
catisfres all reguirements of ANSI standard for C libraries, will let you specify all fancy foreats and more on & tor
of it. On the other hang vou may find out that 2 size of ite object file far exceeds a size of vour small progranm.
Or the other hand, & correspondence described in & previous paragraph lete us to use shortcute and to achieve cur goal
1n & simple way, without divisions, taking remzinders and similar costly operations.

A plan 15 as follows: take a sivteen bit nueber "num’ and perfara the following operations:

- rengat four timec procedures below

- cut off the last four bits of “rue’

- convert the result to an ASCI] code of a corresponding hexadecimal digit

- adjust & pointer to the rightmost free position and store there the converted digit
- chift right nua’ by four bits

Once you are done vou mey add ar necessary and unnecessary embelisheents and shaw a result of vour efforts with puts.

Thic 1is ieclemented, nearly ac described, ac a function tohexs (a short for tohexstring), which as a second arguaent
takes @ pointer to a location where we want to have a leftmost dioit of our number, It would be possinle to pass 3
pointer pointing right pest the rightrost digit. This would let you save a statement *poc = YES + 4%, making your
program e iittie bit taster and 2 source much harder to comprehend. Don’t do it. If you are really in a situation in
which speed i¢ more 1eportent then a style, then write 2 whale function in assembler, heavily cosmenting vour code.
bains will be much higher.

Two more words on “cutting". In order to extract four lawer bite I perfors & bitwise AND of “nus’ with a binary
pattern  *0O0OGGGGO000111T".  c99 supports only decimal constants, so I have to use a decimal eguivalent of that
pattern and this happens tobe {3 =8 +4 + 2 + |,

A proposed way to do the jou is, of course, not a unique. You may start, tor example, from left, cutting the {irst
four bits with & pattern "1111000000060000" = 4096 and continuinp from that on. Sose limitations of €99 will turn
Q%r t% be troublesone, and conversion to ASCIT cynbals will be more Complicated, But saybe comebody else have better
10€3&"

¥ you will Ipok at the program vou will find out that "tohess® stores results of its efforts in two display buffers
talled ’lbuffer’ and 'dbuft’ declared at the verv bepirning of the proEran - outside of anv function. These two
cbjects are global, i.e. accessible by any function 1n the progras. For example, an array of characters 'lbuffer’ is
initialized by e function *main” end later “showline® writes sceething to it. This of course can be done not only
with an array, but with any other variable or pointer. And then vou may use them evactly in the same manner like in
BRSIC, Actuaiyy, in c99 at Yeast, an access to global variables is somehow faster then to locals, So why not to
declere all needed variables at the top of a program and to qet rid off all function arguments with theirs
detlarations and so on, Exactly because they are global,” This seans that one function can influence what the other
one 1% doing, without telling nobody, in an explicit manner, what it going on. In no time at all vou have such mess,
then even an eutnor of a BESID progranm after two weeks has a hard tise to %e]l how his progras works, Also a library
tunction could not use olcbale, because it is a black box, which does not know, or could not care less, what are
particular variable names used by & Cailing program. Wnen you are passing an argument to a function you are passing
1ts VALUE, a global variabie telle everybody where it i LOCATED. Another trick, impossible with global variables,
you will find in s function "percnt”. (What is that - look carefully'!i, So why to use oglobals “at all. Well,
sometimes  vou have a veriable which will be accessed by nearly evervbody., Like & timer counter in a game, which can
be incresented by nearly everyone. And evervthing it fine 1§ you are desling with a small number of well defined, and
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tlearly described 1n cossents, globals, wuse of which 1s clear to evervbody. Frankly speakino, 1n our program "dhuff’
dues not have to be a global at all, and & need for 'lbuffer; to be global can be eliminated for & price of passing
one extra pointer te “showline®, But I wanted to have something - purely for a demonstration purposes.

Note also & way in #hich “dbuft’ wac initralized. It would be possible to do exactly the same with *lbutfer’, but I
decided against writing a string of 39 characters - mostly blanks, & question - why 39 characters and not 407 #n
array ‘lbuffer’ hag 40 locations numbered from ¢ to 39,

f hexadecimal input to the program is read, for a change, with a library function "scant®, & declaration “extern
scanf();" telle c99 compiler that a reference to scanf will be resolved by a linking a program with ancther file. A
string "ix" in an argument list ic & format string and tells scanf that it chould consider an input string as &
representation of a hexadecimal nusmber. Arn expression ‘scanf ("Ix %d %e", ka, &b, buffer)’ tells scant - read three
strings separated by blanks: convert the first one as hexadecisal number and store 1n a variable a’, the next one
should oive a decamal integer to be stored in ’b" and the third one 15 just a string to be copied into 2 ’‘buffer’.
Hiote, fhat scant has to change variables a and b, so it is not interested in thelr values, Eut it hac to know where
they are located. 5o 1 fassed as argueents ADDRESSES of & and b, ‘buffer’ is presumably a name of an array of
tharacters, therefore it is a required pointer, Taking an address of a location where this pointer is 1s stored will
not help vou at all. Scanf will clobber it and probably some other locations as well. Match for that bug,  Remember

that “scanf” in c95 is only some approsimation of a similar function in C. It follows that some more subfle examples,
described in C tutoriale, may not work here,

A next new construct, which 1 did not used before is a switch., I think that it is rather clear what this thing 1:
doing.  Hatch out for “break;” ctatements which are terminating actions for different cases, If you will niss one,
then an action will 'fall through® to the action of the next case. This is exactly what I wanted for 'b' and *¢', but
in other situations a missing *break;” would cause some chaps. The last *break;" is, strictly cpeaking, not reguired.
But this ic, co called, defensive prooramming. If I would want to change, for anv reasons, a seguence of cases, or fo
add come sore, the fact that this "break;" is already in place may make ey life such easier. F£ switch may have one
more optional label, which uswallv follows all “case® labels, and is called “default :* , without any constant (do not

forget vour colonsi.  Thic will performed when all other caces will be missed. This sore peneral fors mav look
copething 1ike that:

tase ‘A’ @ pute {"key A was pressed']; break;
case 'B' @ puts ("key b was pressed®); break;
czse 07 3 puts {"key C was pressed”); breaki
default : puts {"come other kev was pressed’);

Since, tn the progran, no special action in other cases is taken then "default :" was skipped. If vou missed what

this breake are for, vou may include the fraoment above into & small test program, resove some breaks, and see for
yourselt what will happen.

One more thing which require explanation is a way in which I myx different types. For example, in a function

“showline*, which ascesbles and shows one line of a display, 'from’ was declared as a pointer to integer and 'cptr’ ac
5 pointer to character. Later ] have & statement

cpir = frem

Well, C is not enforcing very strongly 2 distinction between different types, assuming that a programmer knows what 1s
s/he doing. but a decent C compiler should complain at this moment, at ‘eas{ with a warning. C program needs 1n thic
situation co called cast. ¢99 doec not have any tasts at all, but lets you get away with & cfrangest possible
assignmerts - which can be dangerous for vour sental health while debugging. Moral - 1f you are doing stunts without
a safety net, then be double careful. Why I needed a change of type? 1 am displaying a nemory in words and in
printabie characters 1f possible. MNow, where & pointer to integer gnints when i{ s incresented by one, and is the
sane answer valid for a pointer to a character? When in doubt consult the previous installment,

focimilar trick is gertoreed in "percot” function, where [ would like to perfors calculation on addresses in an
"integer +tashion®. & knowledge that pointers are 16 bit guantitiec is dangerous for portability. This may not be
true on the cther gmachine. But c99 ro?rams are not portable anyway, so little is lost here. A question may arise
why 1 will not declare all arguments to “percnt” ac integers. The point is that address comparison ic unsigned one,
which is exactly what 1 need. That alsoc accounts for a seemingly unusual way in which I bring a 'dump’ painter back
into range. (A code which follows switch), Ponder a little bit over that fragsent of a orogram.

# compiler bug, mentioned in comment in ‘percnt® consists of the fact, that although an addrese coaparison is
ensigned, then chift and other arithmetic are signed, forcing some program acrpbatics. One may argue that this is not

z "buc” but "feature”, cince c99 does not have unsigred types, and [ am just cheating., One way, or another, I have to
cheat to achieve progras goale. This is just cmall-C,

7o sum ug. The program, as is, is for sure not *kludge attack® proof. You may have fun trving to find interesting
ways to rrash, fut ie undoubtlly usable and you may also tr{ to improve it, by making i% sore robust and adding
features, The most obvious missing ene - output redirection to file or printer,  EBut then you may have probless
fitting such ieproved version in our newsletter. Thouoh who knows,

Have a good time with c99.
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Aopendix_for Basic Proaramsers Learning €

fbacuz GSottware, Inc. (F,0, Box 7219, 6rand Rapids, MI 49510) published a book "ST Basic to C*. The book is meant
for those people who feel confortable in BASIC and would like to learn C. It presents codes, which impiement the same
deas, writtern both in BASIC and C and goes into detailed comparisons, 1t also discusses common nistakes of BASIC
programmers when learning C, As far as a “Computer Shopper” reviewer, from where I glimpsed that information, can
tell, & presentation of [ is correct (this is not so obvious as you may think),

There are two problems, though. On & BASIC side the beot uses ST BASIC, for Atari ST series of computers. This 1
tloee ennugh to Nicrosoftt BASIE, that it should rot really cause a trouble. Differences with TI-BASIC obviously
exist. buf 1f you are a BASIC proorammer... On the other hand, a L cide presents a full C compiler (Alcyon C), which
ie not exactly c99. Still not further fros it then anything else in thic department. Any volunteers to write a
sixilar tutorial for an eld orphan?

As vou know me, [ would not touch anythin? with BASIC in & title with o ten foot pole (just kiddin’). But if you are
1nte;est§§ - check around with vour friendly bookstore, or Atari dealer, or mail order. = Suggested retail price is
$19.95 (US - of course!.

¥! Wicrosoft is a trademark of Microsoft and who knows whomever else.

1388228030840 2R8080 48
Fobot Rampage
by Jim Beck
Written in C99
SRS R SR80 000

Bt e Wbt P g Bt e
St g B ot o P

RIl the rebots in the city have gone on & rampage! They have stolen crystals used by the power plant to make
electricity. Without the crystals, no power! Your job Is to recover the power crystals fros the robots and escape
without getting splatted.

There are four sectore of the city to cover. Each one has a different and faster type of robot in it, There are five
power crystals 1n each sector to pick up. When all five have been gathered, a door appears at the top left of the
screen,  Use it to escape to the next sector.

The robots are fast, but not exceptionly bright. To destrov thes, you can fool them into crashing into each other,
Féter two robots collide, a small pile of wreckage is left. This is full of expensive electronic equipment and can be
picked up for points.

Fecause you would not stand & chance on foot, vou sust use your car to move around. You steer witn the joystick, If

yog nanage to clear all four sectors, you go bach to the first and the game speeds up. Don’t get stepped on by a
robot!

600D LUCH!

by Jim Beck
These 1T basic steps will help you to become & better programer,

1} MNever comment your code: it only helps people to find redundancys in it.

2V Resemser: If it aint & game, it aint worth prooremsing., (Uniess someone pays vou. |

31 Kever work on & Ero ram for more than four hours, If it takes that long, save it on a disk, place it in vour
disk box (preferably at the back) and forget about it. Flan on finishing it between now and the death of your great
grandchildren,

4) Never use structured programming techniques. All programs chould look sloppy, confusing, and completely
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unreadable. When programming in BASIC, every third statement should be a GO0T0.  This, when others lock at your
listings, will sake you look like a genius. (Which, in most cases, is a sharp contrast to reality.)
e

31 Never crganize your disks. Remember: A tidy disk box is the sign of an exceptionally weak sind.

£} Debuoging is to programe as decaffeinating is to coffee! Never keep your source code after you've compiled 1t.
Only an idiot puts out later "bug-free’ versions.

71 hlways use glohal variables, FProgrammers have enough problems without passing parameters,

€)  Never make flowcharts or pseudocode. & prograsm should come from the top for in sose cases the bottom) of your
head. It should never do what wat planned for 1f and should seldom, i¢ ever, do what it does completely correctly,

g Try not to use descriptive variable names. In languages that require you to predefine your variables, predefine
all posible combinations of letters and save it as a templafe for all your programs. This allows vou to use whatever
variables you want without having to go back and insert.

10} Never spill Coke on vour keyboard sore than once a week.

t1) Only use disks as coasters under cold drinks.

12} Always have an excuse if things don’t work properly, Sowe good examples are: “It’s not supposed to do that!'®,
"The instructions were unclear/unreadable/completely wrong.®, and, of course, “This computer 15 broke!'®

1) Never use the nusber I3 in your programs: it's unlucky, Define it as a constant, such as "Y¥".

14) Do not hit your computer with objects like wooden baseball bats. Use aluminum ones: you’ll have less problens
with static.

13} Never, but NEVER read the instructions. If it does not work, plug it inm, fix it, or bang it against a wall,

F.2. By the way, if your computing teacher says anything contrary to these basic rules, calsly point it out to them.
I+ they still disagree, then ask them why they make their living teaching instead of programming, if they're so smart!

USTR_GROUP_NEWS

by: Bob Pass

A5 mest of vou are aware by now, I will be turning over the editor’s desk in June to fresher scribes.  John Harbour
has graciously volunteered his services and "I think that he will sake a fine editor and a better speller than I
However, this newsletter ic no longer & one man job; John will need one or two assistants or co-editors to get the
newsletter out each month. If you are interes{ed, see either John or myself at the next meeting or give ane of us a
cell on the phone,

Speaking of things changin% in June, Tom hall announced at the March meeting that he will not seek re-election te the
presidential suite due to ﬁrior consitments. Be reminded that our annual election will take place during the June
general meeting, Enclosed with thic newsletter 15 a nomination fore you can use to nominate members to stand for  any
of the four executive offices. Flease take the time to fill out the form and bring it to the next meeting or mail if
in ASAF.  We need your input NOW so we know who to sweet talk!

FOR_SALE

% cosplete Ti-99/4A system for sale. Beige console, silver console for parts, PE Box, T1 disk controller, 838D
Shugart disk drive, I2F mesory expansion, RS 232, Ienith aonochrose sonitor (greenl, Editor Assembler
Extended Basic, TI-Mriter, hdventure, Mini-Kemory, assorted software, all manuals. All in excellent condition.
hsking $450.00 0.B.0. Call Paul Helwig; (403) 432-0413.
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scoref)s
str=hscrs
locate(17,31;
puts{* High Score: "
sr=17;
scaret):
locate (20,3
puts{ "Pres= FIRE button to restart®);
wait i)y
}
setup&)
hehar (1,1, 145,813
hehar (2 1 144.9),
hcharts.l 14u 1003
hehar (4,1, 144,40»
vchar(u,l 45 LU),
Vchar(J.L 14J-L0
hcha,\~ f léu.h‘u
vehar (5,31, 145,200}
vcha.\b.J.,14q 19);
hehar (1,9,144, 1)
hchar(?,iu 144 1;
hehar (3,11, 144, 1/
hehar (4,231,144, 173
hehar (5,32, 144, 1;;
hehar (1,3, 128, 1)
hehar {2, 3,129,103
hehar (2,3,130,103
hohar (1, 4,120,103
hehari2, 4.13..J)
hehar (3,4,133,103
vohar (3,5, 152,203
hchar (5. H
vehar (5, 30,
r=b;
=3
while{r{22)
I

L
while{e<Z8)
{

veharir.c, I_L.LJ,
hchar(rf.'c 132,30
hchar ir,c+l, 136, 1;.
hehar (r,c+2,138,10;
hehar {r+1,c41, 137,113
hehar (r+, c+~, 139,10
c=r+ly

c=3
r=r+l;
lo:ateiz,ld);
futE("BCDRE:OOOOO”);
ocatell, 14);
futs(”LEVEL:“);

char (1,20, 10,464, 1)

21 ()

8y

chrdﬂFllﬁd,'00LE3E4E4E7500000000183C7“’”\COO b3

r=s
c=4;
color(21,6,15);
hchar ir, c, 79 i
or= U, oc=
rb[cJ-—l

u]"
fn[x1- 17y chi 1}-4‘
rof2]=11; chlZl=18;
ro[31=17; cbl31=18;

rbl41=23; chl41=19;
rbi51=8; ‘thiSl= 303
t=1;

ugxfe(t<b>

\ncharirb[t],cb[tL

t=t+ly

hthar (20,
vehar (12
vehar (9, é;
hchar(lS,J,lél o),
hehar (16, u.142,u)
hchar (20,7,160,27;
vchar (15, 9 160 2'3
hehar (14, 10 160..),
hchar(17 16 160,21
hchar (20, lo 160,2)
vchar (15,18, 160,2
vchar (7, 19, 140._),
vchar (7, 20 140,3);
hchar(9l70 141.h;
hehar (10, 20 141,J)
vchar(19,.u.14u,o)
vehar (19,26,140,31;
hchur(17.-8 160,213
Vchar(ls,g7 160,&)

0
3

t2{}

Y e

'\1

r:

or= 0. oc=0;
hehar (ryc, 179,113
rbl81=-13 "cord1=1,y

chrdef (168, "7EDBFFC3FF4747tU7EDBFFC¢FF4?E7U7 }s

colort 71,7,1%)

rol1=5; " chi1d=21;
rb[21=8: cb[2]=27
rb[33=11; cbl33=308

rbl4])=14; cb[4)=21;
rbl51=16: cbl5)= 9'
rol61=20; cblél=4;
rb[7]=23; cb[7]=15;
rb81=23; chlBl=24;
t=1;

u?i]e(t(?)

hchar irb[E1,cblt],

t't+1'

hchar(8,29 152.1);
hchar(14,u, JZAI)'
hehar (14, 16,152, 11
hchu'(17,.2 152,13
hchar(23,16,152,1);
hchar {18, 14,141,3);
hchar {19, 14, 141,4),
hchar (2 1 14 141, 3
hchar (22, 14, 142:
vchar(/.7 140,¢J
vchar(7,8,140,3) ]
uchdr(lu.19 140 131
vehar (16,20, 14U,oL
hichar (12,11, 141,3
hchar(l;,l;.xél 1),
hehar (14,112,152, 103
hcharth,IZ 142,10

168,113

168,10

hehar (16,11, 142,3);
vchar(IS 10, 140 3y
hehar ( 14 11,140, 1).
vchar(lo,1~,140.¢)
hehiar (14,13, 140, 1)
he har(la.ll 136,1):
hthur(l..lh.ldg 1)
he har‘lS.Il,la7 U
hehar (15,12 Ig,,
hehar ( d.ie.ieo.cy,
hichar (8,4, 160,2);
hchar\B 10 1au.4)'
thdrlll 7,160,
hchar\ll.g_.lov.i;.
fichar (11,28,160,2);
hchar(14,4L,lbu,‘ ;
hchar (17,4,160,5);
hehar (20, 7 IBU.LJ\
vchar(b 14 160,2)
vehar (9,21, 160,214
vchar(ld.LI 1bd..1
vehar {21,18,160,2);

vehar (2109, 160,535
3
sc3()
{
r=2;
c=4
hchar{r,c,179,1};
or=0; oc= 0
rbli2l=-1; cb[12]=-1
rof1)=5;  cbl1l=15;

rbl21=5;  cb{2]1=27;

rh{3i=12; cbl3)=15;
rof43=12: cbi41=I1;,
rbis)= lh, be5]=f7;
rbisl=id; chicl=e;
ref73=17; cbl7]=4;
rb[8]=17; cbiBI=18;
rblS3=207 cbl91=27;

rb[IU]-‘f, cbl101=12
{1125, aalilI=Ig;
I

chrdef (168, “10387CDAFEZ344821 0387CD6FEZB1028")

color (21, 14,15);
wale(t 42
hehar (rbltl
‘ t=t+f;
thar(b 6,160,31;
\char\/,B 160,314
hchar (16,6, 160,373
vchar(7.4,140 3y
vchar(7,5,140,3);
\char(7 b 145,4)
vchar (7, 7 143, o%
vehar (15, 4 14“ s
vchur(L9.q,l40.‘)-
vehar (16, 16,140, 3);
vchar (16,17, 140 3)
VChar\]?,_J.14U,u)
vchar (19,26, 140,3)
hichar (15,11, 141, 3)
hchar (16,11, 142.4)
Fthdr(ld.‘7 lﬂl,o).
hchar (19,17, 14-.¢)
hchar(G.LO 121 3y
hchar (18,20, 14_,9),
hchar (11,4, ]a-‘l)
nchar (23,114,152, 113
h[har(ZJ,uU 152‘11|

(Cblt],168,1);



99 ER ONLINE

hchar {11, 21,152,103
hchar(9,18,1532,13;
fichar { J.IU 160,2);

kchar (5,25, 160,2);
hchar (11,13,169,2);
hechar (11,15, 1&0.21
tharxil,L~,160 21

hichar (17,7 iuH,LJ,
nthar\Lu,lb 160,213
vehar (9,15,160,2)4
vehar { Az,lé 160.2)3
vcnarllﬁ.\u lbu,-),
veharv15.6, 100,218

vehar 115,35, 160, %)
ychar (15, lb o0,
vehar (18,24,160,2);
vchar(lﬂ‘z ,1oU.L ;
‘VChdr( 1 1;,100,;1,

i

5c4()

r=2:

e

pr=iy oc=0;
nchdrtr T, 1;9 1)
rb[ql--l. tn[i]—-:

chrdef (158, "3C5R7tbu8181AE?EJC5§7ED¢QB7EOUUO“;.

tolor {21 o,iq)
rol11=5; chi1)= 18;
rb[23=8; cb[2)=304
rol3}=11y  cbl3li=4;
roldi=id:r  cbl43=12;
rol5i=14;  cb[51=23;

rulel=17;  chl&1=28;
rel73= "U chi7]=27;
rb(81=23;  cbl[€1=27;
t=1;
while (b9
{ hcha rlrb[t] chltd, 168,113
t=t+

hchartls.uu 184, 1)
hehar (14,22, 1€3, 1).
hchar(14‘24 1u2h11,
hchar (11,J,1JL,
hchar (9,186,152, 1)
hrhcr(~$‘gl 10-,1)
t=19;

n?ile(tﬂill

vehar {5,4,145,3);

tot4ls

H
heharib,16,132,2)
hehar ( /.16 ldL‘L)
vehar (13,19, 149,315
vehar (13,20,145,30;
vchar(l?,LJ,14u,a)
vehar ( 19}’6 140,\)
hehar (5,14, 141 MH
h[hurrlU 14 I4-.ol,
hchar (18, S {a1,4)
h[hur‘lv i4-.b),
tharlIE,ka 141,31
hchar (16,26, 142,355
hehar (5,4, 140,21
nchar (8,4, 160,203
hrhartiﬁ.i.lau‘-f'
hchar (17,4,160,213
hchar (20, 4,160.‘),
hchar (14,7,160,2);
hchar (5,10, 160,21
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hchar (22,10, xbU,L;,
hchar{17,16,160,2)3
nthar(il.uu.lbU.Q)
hther(i#.LJ 16U.L)
vehar { 160,27
vthar(l fu,Iéw.-
vcharflf.l” 160,203
vchar(11,24 160,2);
vchar (12,30, 160,203
vehar (15,24, 160,211
vchar (18,18, 160,21;

)

qamn(‘

a IQVSLll by by iy
14y 1=0) x= U
i ()
it ((gchar\r (v/4),c+(x/4))==132)
{gchar (r-(y/4),c+{x/4))==152)
tgchar (r-(y/4) ,c+(x/4))==170)

-

or=-v/4;

pc=r /4y

1 (y=2-4) dir=1774
it {x==4) dir=179;
1t {v==-4) dir=178;
i (v =4) dir=176;
}

it (gcharir+or,ctoc) =132
1+ 7acharfr+ur ctoc) = 1u4)
rum=num+h
1t (nug==5)
{

nur=0

he harz;,4 153,10

J
ser=scriliyy
sound3{10,262,0,260,0,263,0);
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t=1;
w?ile(rb[t]!=-l)
%f {rb[t1:0)

rp=0;

cp=0;

lf(cmbﬁl)cpl

it lcochlt)) cp=-1;

as gchar(rb[t] cb[t)+cp;.
%f (cp!'=0}

1681 3

hehar (rb[td, cblt], 132,1);
hchar {rbt], cb[t]+cp,170 11}
soundn (2,5, 0)
soundn(2,6,2)}
soundn(2,7,4);

sCrascr+25i;

score();

1t 1{a== lg==1E511
{

3
vi {a173
1 (a6

{
x=10;
a=13%
)

it (al=132)
{
cp=0;
it {rerblt]) rp=1;
it (rirblt]) rp=-1;
az ochar(rb[t]+rp cb[t]

if {rp!=0}
{a==16%))

x+ ((a==168) 1
hchar(rb[t] chlt], 132,10

scorel); hehar irbltI+rp, cbftd, 170, 1);
efse soungn(‘,d i)y
: soundn(Z,6,2);
12 \gchar (r+or, c+oc)==184) 50u5dd(2’7 s !

hchar (14,22, 132,1) 4 sCr=scr +250;
_sound3(10,330,0,332,0,329,0i; ?CDFE\)
e 1 (a=132)
else _ {
xt {gchar tror, ctoc)==170) i; ﬁ’P;iQQ

scrascr+ifn; trei
soundl (1,263, 01 11 bacio)
soundl (1,330,0); it xi=10)
sound!{1,392,0); rp=0;
score()s ) p=

s 1
else !
it (gchar (r+or,c4oc)==153)

next ();
else

L 1¥bét%c2ur roltl,cblt])==132) | (gchar(rblt),chiti==170))

gr=iy r H

Be=ly else
b {

hcharir,c,132,17;

hchar(rblt],cblt], 132,1);

\

r=r+or; roltl=rblt1+rp;
C=ctod) coltl=cbltl+cp;
hichar (r,c,dir 1)} hehar(rblt],cbltd,bdd, 1)s
_badauy(:. !
ks

badguy(l t=t+1;
{ 3

bdd=bdd+1;

it (bdd==170) bdg=108;

score()



?9°ER ONLINE

------ ' \

1+ {0230009) { scr=0; o=0; 3
hehar (sr,sc, (0110000)+48 1
o=o- o/ 10000) 0007

hehar (srosc+l, (o/1000) +48, 1};
o=0- ((0/1000100);

hchar (er, sctZ, '0,100)+48 1)
o=o-((u/100)05j

hehar (sr,sc+3, (0/101+48,1)5
a0~ (/1011 ,

hichar (sr,sc+d,o+dB, 1)
waitt)

I

locate(s, 14}

if 1v'=10) puts( PRESS FIRE");

iy
while (key (1, 4a)==0)
{
t=tely
1t {E:16)
{
t=1;
7=1tl}
if {(z78) =1

suLnd” (4,£108],3,t2021,30
cnlor(tﬁ,lb 15}
culur 22,2,15);

hchar(3,14|32,11);
ﬁext()

soundd (20,2 ﬂ),
sound2{20,-c¢.u 330,003

sound3 (40,262,0,330 O,JQ.,O)'
ser=srr+500;

clear (};

del=del-100;

lev=levti:

setu?()'

14 lev-=u) ( 18\
lucate(14 12)3
pute(™ WARY TO 60! “);
cound3§20,131, 0,130, U.idL,U)
sound3(30,175,0,174,0,176,00;
sound3 ( 1u 131,0, 140 0 1)2 U)

sound (2 0 17J,U 174 {,176,0)

SDUnd&(éU.LOD 0 20/,0,210 0y

setupiis;
scii);
}
scorell;
wait Uy
i
titledl
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e't‘lll

hchar(t 1,132,3
qt-t+1

hchar(4 8,32,16);
hchar (5, L8,32,16);

hchar (6,8,32, 1613
lucate’u bl‘

puts(” ROBOT RAMFABE") ;
locate (11,10},
puts(*By "Jim Beck');
locdteflg.9)

puts( ("Wriften in £99");
t= 15;

wﬁ;le(t(?S)

‘hehar (t, 1, 145, 32)
ttl’! ¥ ]

locate(lb ISOH
puts(® Fa1ruare RE

locate(23,2)

pU%?l Press FIRE button to begin, "};
=i

hthar(lS‘JZ 144,1)4

hehar (14, 1 14J,1)

hchar (14,2 144 1)

hchar(lS , 144, 1),

hchar (2,7, 141,18 ;

hcnar(a 8 141, lb),

hchar {7, E 14L.16)

hchar B 7, 14L,18)

vchar(u‘b 140,33

vchar (4,7, 146, 3)

vehar (4 LA 140 o)

Vchurlo 25, 140 )N

hchar (2,6, 136,403

hehar (3,7, 1Jb 1)y

H
hchar(c,w.ms 1
hehar ¢ 9.24 138,11}
hchar (7,7, {37 {);
hchar ( B b, 137.1);
hchar (8,23, 139,11
hchar(7,.4 139,1)
wait();
clear ()

locate(f A

puts(“RUBDT RAMPABE") ;

puts{"\n\n\n"};

puts(*\n\n 1t you enjoy this program,*);

puts(“\n\n please send $5 (no nonopoly ")

puts("\n\n money please) to: °
puts(“\n\n\n Jia Beck®):

puts (“\nin 10947 35 Ave. ”
puts("inin Edmonton,flberta®s;
putsi*\n\n Canada TéJ OB9 )
Futs("\n\n\n Thank you,
pcate(24,1);

puts("  Press FIRE button to begin.®)
wait ()
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