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'U.::ETINf'; NOTICE 

Our moatinry will be held at 1:30 n.m., Saturdfty, January 7, 1978, at t~e 
\~aukesha Technical Institute (RooM 202 - ~dministration Buildin~). 

PROGRA~1 AGENDA 

Club members are invited to brina their comnuter svstems to this 
meetin" to demon~trate. There will be creneral discussions as to the 
~cone of future club Meetinqs as well as discussions on software and 
hardware exchanqe. 

MemberR are uraed to send in their $3.00 for membershi" thru "Tune 1978. 
netter vet, brinq your monev to the meetincr!ll!l 

OTIIEn H~FO 

.Tulian ~etzer of Shcboyqan has answered the call and has aqreed to 
become ~ssociate Editor and will be charrye o~ 6800 Software In~ormation. 

Future meetings - Pebruarv 4, ~arch 18, and Aryril 1, 1978 

Next month's issue will feature lenqthv article on Bill ~ack's TI-990 
Executive Routine. 

~nvone interested in S-100 16-K Boards (T~iS-4044-25 chins) ~ullv Static 
250nA for leR~ than $350.00 - nrouo Purchase nossible. 

Richard ~koson (~hone 271-1840) is offerrinq Phi Oeck Tane Svstems for 
$30.00 each. 1\vailnble the end of .Tanuary - more info at meetinq. 

Tho ·~ilwaukae ~entinel - Tue~day, Dec. 6, 1977 issue featured an article 
"Comnuter - the ~1aid of ruture" which featured clubmember JP.1 rvnrT:r.. 

Don Stevens, Editor 
Wisconsin Comr.mter Societv ~ ~ewslette1 
P.O. Box 159 
~hebov~an ~alls, Wisc. 53085 
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Received the followinq note from clubmember DOROTHY DEA.N reaardinq t1e 
info she has researched on club incorporation: 

Th re arc basically two kinds of non-nrofit (for tax nurooses) statu;: 
SOl(c) (7) and SOl(c) (3). The second one is the more desirable of th! 
two since that is the one which allows the individual to deduct from 
hi /her income taxes the aMount of their donation. The (c) (7) status 
provides no such benefit to the donor • 

SOl(c) (7) is non-nrofit gtatus for "Clubs orqanized for oleasure, 
re roation, and other non orofitable nurooses, $Ubstantially all of the 
ac ivities of which are for such nurnoses and no nart of the net ear1in~~ 
ot which inuro~ to the banefit of any nrivate shareholder." 

Th examnle that is usu~llv used for the kinds of orqanization~ that 
~r ell~ible tor SOl(c) (7) is a flyinq cluh where the club owns ex~el
sive e~uinment and the members n av a snecific amount each month to 
ma i ntain the erruinmant and to use it. The benefit in havincr tax exennt
ion is that the club (which must be a cornoration) nays no taxes on ~he 
money that comes in from members. It miqht be a sizeable amount den!nd
inq on the number of members and the tvne, ~uantitv and cost of the 
e~uinment. Members do not qet tax deductions for their contribution: 
to the club. 

SO l (c) (3) orqanizations are those''··· orqanized and onerated exclus ~velv 
fo r rcliqious, charitable, scientific, testinq for nublic safetv, li tierarv 
or educational nurnoseA, ••• " The comnuter club would orobablv not cr alifv 
for religious status or charitable status. The definition of "scien ific' 
aoplieA to the kind of work done at universitie~ toward a soecific q al . 
Cancer research research miaht ~ualify but from the description I do 't 
soe any way we could stretch the fefinition of what the club is to fit 
the IRS definition. Testinq for oublic safety and literarv are also not 
nogsible for the comnuter club. The only one that might be a ~ossibilitv 
is the category "educational." In order to qet this classification, it 
is neces9ary to show that the club does either of. the followinq: 

(a) The instruction or trainino of the individual for the ouroos~s 
of imorovinry or developinq his(sic) canabilities: or 

(b) The instruction of the nublic on subiects useful to the 
individual and beneficial to the community. 

In order to qet this desiqnation, however, substantially all of the 
club 's activity would have to be directed toward education in the forn 
of lectures, forums, nublic discus~ion arouos, etc. These would have 
to e on-qoin~, not one-shot deals. I think that it would have to me in 
c!l m jor roorqanization of· tha club. 

! s qqest that at thi~ time the club incornorate as a non-nrofit, non· 
~tock cor~oration in Wisconsin and for~o the attemnt to get a tax
exomption from the federal qovornment. If, at qome ooint in the futu~e, 
some qenerous soul wants to donate one of the 3000 series IB~'s to th! 
club nnd doe~n't need a tax write-off, then the club could consider 
ann l yinq for a SOl(c) (7) as a "social club" and house and maintain th! 
comnuter for the u~e of member~ and not have to nav tax on anv revenu! ~ 
wha ever the form. 
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6800 Software Jan. 1978 

Compileo by: Julian E. Jetzer Sheboygan 

Our thanks for this months 6800 software goes out to Stephen 
Heinecke of Allenton, Wis. In fact, we will be featuring four 
of Steve's fine 6800 programs during the next few months. 
His first offering is based on the Thompson Lister which 
appeared in the October 1976 Byte. The modifications have been 
extensive, however, and the result is a program which not only 
lists, but also allows one to program sections of memory, make 
corrections, make insertions and much more. Some of the other 
features include the ability to calculate the address for 
branch instructions simply by entering FF as the address of the 
branch and then entering the correct location while listing 
the program back. It also has a read and write function which 
allows you to type in texts as simply as you would type out a 
letter and then read it back. A clear function clears memory 
from 0020 to OCff ••• a K function will KILL the clear function 
or the CLEAR function KILLS itself after a cycle so you can't 
erase your program. Also included are transfer memory and 
memory search functions. The other available routines are 
self explanatory as you will see. 

The ASCII print out strings have not been included in the listing 
but the location at which they are called have been marked with 
an *· Just program the proper ASCII characters in the locations 
pointed to and add 00 for a delimiter and you'll be all set. 
Be careful ••••• program of memory is not contiguous so watch 
your addresses as you enter the code. 

If you have a problem and would like the program on KC 300 
Baud cassette or paper tape just let me know or ask Don 
the honorable editor and he can give me your name. For 
cassette, a blank tape would be appreciated. 

Steve has done a good job on this program and once you learn 
how to use it you'll save time for other projects. 

A sample run of the program is included to get you started. 
I have also included a Mikbug (R) format Punch Dump if you 
wish to load that way. All Hex is included. 

Happy New Year and Happy Computing ••••• 



Sample Run of Progranuning Aid 

See Code Designations in Listing for Program ••••• 

*L 
*~ 
~TER CODE. P 
.ADDRF.SS 0100-

0100 CE 0000 
01031m rr-
0105 m ~ 
0101 n 
0108 ~ 
0109 -m 
OlOC 1m 
OlOF ~ 
0111 '2j 
0113 ~ 
011L m !£?.! 
Oll7 ~ 
0118 ~ 
*G -
E'fh'ER CODE. Ji: 
.ADDRESS 0100 

0000 0100 CE 
0103 8D 
0105 c6 
0107 17 
0108 5C 
0109 BD 
OlOC BD 
OlOF Cl 
0111 23 
0113 08 
0114 BD 
0117 39 
0118 00 

FF -- OUL•OF 
JO -

EO&*SB 
EOCC 
39 
FF -- Ol07•FL -
E07E 

0119 00 esc 
ENTER con!:" I 
.ADDRESS 0100-

0100 CE 0000+ NOTE: change symbol 
0100 CE 011~ 
0100 ~ m:!'Seac 
ENTI!:R CODE • .;;;:-
ADDRESS 0118 -
A COUNTER:crlfesc NOTE: 0 arriage retur.n and line feed 
crlf -
A COUNTER:crlf 

0125 
ENTER CODE. tS_ 
N01'f~ : all underlined characters are t'lie ones I would have entered 

°""'\ 
I 



ENTER CODE. W 
ADDRESS 0126-
crlf -
"'l'ftAT 1 S ALL.crlfesc 
crif 
THAT'S ALL.crlf 

0136 
ENTER CODE. U 
.ADDRESS 0100--
• COUNTER: 
0 l 2 3 4 5 6 7 8 9 
THAT'S ALL 

ENTER CODE. A 
A COUNTER: -
0 1 2 3 4 5 6 7 8 9 
THAT'S ALL. 

ENTER CODE. S -BDFF 
~ BD EOCA 
OlOC BD EOCC 
Ollli BD E07E 
ENTER CODE. T 0100 0200 0040 
ENTER CODE. I - -
.ADDRESS 0200--
0200 CE 0118+ 
0200 CE 0218 
0200 CE ~esc 
ENTER CODE. tr-
ADDRESS 0200--
A. COUNTER: 
0 l 2 3 ~ 5 6 7 8 9 
THAT'S ALL. 

ENTER CODE. M 
i .. 

And that is how to use the programming aid 



.4-~'lf - /I <J '19 ro f) E SC-
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5~r 

Loon Bl B2 B3 ~ 
{ 

0000 86 10 SEARCll LIJAA J 10 Print o. home up 
OD02 BD El Dl JSR E OUTEJ~; u; 

OD05 86 16 LDAA I 16 Print an erase to end of frame 
OD07 BD El Dl JSR E OU TE EE 

OOOA CE AO 20 LDX I A020 Set ind ex to pattern start 

ODOD BO OF 36 SRPA'J'T JSR E BY TINN Get a byte and store it 
ODlO 86 FF CMPA I FF Is this a stop byte 
OD12 26 F9 BNE SRPATT if not then continue building p at tern 

ODlL CE 00 00 LDX I 0000 Set index to start of area to b ~ searched 

OD17 7F OD 21 SRCH2 CLR E OD21 Clear area pointer 
ODlA 86 20 LDAA I 20 Set pattern pointer to first by te 
ODlC B7 OD 27 STAA E OD27 of pattern to be searched for 

ODlF B6 AD 20 S'RCH3 LDAA E A020 Get a pattern byte 
0022 81 FF CMPA I FF Is this a stop byte 
OD2L . 27 oc BEQ FOUND if so then pattern has been fou rid 
OD26 Al 00 CMPA X X+OO If not then does it match area of sea!"ch 
OD28 26 OB BNE NOTFND if not then pattern not found 

OD2A 7C OD 27 INC E OD27 Increment area pointer 
OD2D 7C OD 21 INC E OD21 Increment pattern pointer 
OD30 20 ED BRA SRCHJ Go check next byte 

OD32 BD OD LO FOUND JSR E SRPRT If found go ·print where found 
OD35 08 NOTFND INX Increment index 
OD36 Be OC FF CPX I OCFF Is th]e l~st byte of search 
0039 26 DC BNE SRCH2 if not continue search 
OD3B 39 RTS if so the return to control 

ODLO BD OF 53 · SRPRT JSR E LINE Print the line number 
ODL3 E6 00 LDAB X X+OO Save the instruction byte in B 
OD45 BD EO CA JSR E OUT2HS Print the instruct ion by e and 
ODl.iS BD EO CC JSR E OUTS and 2 spaces 
ODLB 86 3D LDAA I JF Pointer for return address 
ODLF BD OF 70 JSR E TJX:DR Go to Thompson decoder 

OD$0 ~ FE AO OC LDX E XHI Get t~e old area address 
oos-3 ~ 39 RTS and return 



Locn Bl B2 BJ 

OD6o CD 211 
0062 1'1~ OD 6D 
OD6!:) llD lF 
OD47 FF OD 70 
OD6A BD lA 
oD6c B6 xx xx 
OD6F B7 XX XX 
OD72 7C OD 6E 
OD75 26 03 
OD77 7C OD 6D 
OD7A 7C OD ?l 
OD7D 26 03 
OD7F 7C OD 70 
OD82 09 
OD83 26 E7 
OD81) 39 

OD86 BD EO CC . 
OD89 7E EO L7 

ODAO Cl!; OC EO 
ODAJ 6F lF 
ODA5 09 
ODA6 26 FB 
ODA6 56 6D 
ODAA B7 OD A3 
ODAD er:; OF JO 
ODBO FF OE 8L 
ODB3 FF OE 911 
ODB6 39 

'l'nHSl'H 

TX2 

TX3 

TXL 

TADS 

CLEAR 
CLR2 

KJLLCL 

ri' 
,f 

BSH 
S1'X 
BSR 
STX 
BSR 
LDAA E 
STAA E 
INC E 
mm 
Jl'JC E 
INC E 
BNE 
INC E 
DEX 
BNE 
RTS 

JSR E 
JSR E 

LDX I 
CLR X 
DEX 
BNE 
LDAA --J ' ' 
STAA E ' 
LDX I 
STX E 
STX E 
HTS 

I ! fA6-6 6'° 

TADS nr· t th l? from address 
OD6D Store at from pointer 
TADS Get tl-ii: to address 
OD70 Store at to pointer 
TADS Get the length 
???? Get a byte to be transfered 
???? Store it in the new location 
OD6E Increment the low from pointer 
TX3 If low pointer now equals zero 
OD6D Then increment high from pointer 
OD71 Increment high topointer 
TXL If low to pointer euqals zero 
OD70 then increment high to pointer 

Decrement the length counter 
TX2 If count not zero then continue transfers 

otherwis.e return to control 

OUTS Print a spac.e 
DADDR and then get an address 

OCEO Clear out allmmemory below ODOO 
X+20 except for the first 32 bytes 

CLR2 
6D Kill the clear function 
CLR2 
OFJO Get the address of a RTS instruction 
OE8~ Store it at C 
OE9l1 Store it at K 

Return to control 



Locn Bl B2 BJ ." 
ouco BD OF L~ JNSJ~J1T JSn E ADSl Go ect a startine address 

ODCJ · Bn OF' 53 INS2 JSR E LINE Print the line number 
ODC6 F'F AO 18 STX I!: A018 Save the line number at. A018 
ODC9 E6 00 LDAB X X+OO Save the instruction byte in B 
ODCB BD OF L2 JSR E BYTOUT Print the instruction byte 
ODCE BD OF LE JSn E 2SPACE and 2 spaces 
ODDl 86 JD LDAll I JD Pointer for return address 
ODD3 BD OF 70 JSfl E TDC DR Go to Thompson decoder 

OOD6 BD Jo:lAAC J NSJ JSR E JNEF.E Go get a character 
ODD9 81 lB CMPA I ASCIIesc Is it an ASCII escape 
ODDB 26 01 BNE INS!i if not continue 
ODDD 39 ms if so return to control 
ODDE 81 OD INsL CYJ.PA I ASCII er Is it an ASCII carriage return 
ODF.O 27 El BEQ INS2 If so then go to the next line 
ODE2 81 ~2.B CMPA I ASCIIf' Is it an ASCII """' 
ODEL 26 FO BNE INS) if not then ignsr'e it ·and get a 1otl-ier 

om:6 FE AO 18 LDX E A018 Get the line number we saved 
001:;9 BD OF 53 JSR E LINE Go reprint it 
OD~C BD OF 36 JSR E BYT!NN Go get a new instruction byte 
ODEF 16 TAB and save it in B 
ODF'O BD OF LE JSR E 2SPACE Go print 2 spaces 
ODFJ 86 31 LDAA I 31 Pointer for return address 
ODF) BD OF 70 JSR E TDC DR Go to Thompson decoder 
ODi"o FE AO 18 LDX E A01 8 Get the line number again 
ODFB 20 C6 BHA JNS2 And go print it again 



I'll&..&? 

T.ricn JJ L Uc B3 

01·:00 l3lJ OJo' l15 vnl!'l'E JSR c; AJJSl \..l(~ t a starting addreas 
OillJ BJJ b1 AC WH'I'2 JSR l~ INEE.C: Get a cl1aracter 
0&16 8D 02 BSR 'Vl''HTPnc Process the cl1aracter 
OE08 20 1"9 BRA vmT2 And the get another 

OBOA 81 02 WRTPRC CMPA I 02 Is this an ASCII cont~ol-B 
omc 27 oc Br~Q vfiTBCK if so the do backspace routine 
O.C:OE 01 OD CMPA I ASCII er Is this an ASCII carriage return 
o.1no 27 O.&: BEQ vmTCR if so do carria~e return routine 
0£'12 81 lB CMPA I ASCIIecs Js this an ASCII escape character 
OElL 27 12 BEQ WT EXIT if so do exit routin 

OE16 A7 00 WRTSTR STAA X X+oO Store the character 
OEl.8 08 INX I~rement the index pointer 
OEl.9 39 RTS And return 

OEl.A 09 WRTBCK DEX Back uo the index pointer 
OF1B 06 18 LDAA I 18 Print out a backspace 
OElD '/E El Dl WRTPRT JMP E OU'l'EEE 

Ol:20 13lJ FL wnTCR BSR WTRSTR Store the carriage return 
0:;22 66 OA LDAA I ASCIIlf Get a line feed r:l1aracter 
Ol:.'2L BD FO BSR 'WTRSTR Store it 
OE26 20 F5 w BRA And the print it 

0~28 86 04 WT EXIT LDAA I ASCII cot Get ASCII eot character 
OE2A A7 00 STAA I x+oo and store it to end the string 
OE2C FE AO OC LDX E XHI Get the starting address 
OE2F 31 DES Reset the stack to return to control 
OE30 Jl DES 
OE31 BD EO 7E JSR E PIJATAl Reprint the string 
OEJL 7E OF 53 JMP E LINE Print the last address 

------ - - -- ------ - - - - - - - - - - - - -
OE37 BD OF LS READ JSR E ADSL Get the starting address 
OE3B BD F.O 7E JSR E PDATA Print out the string 
OEJD 7E OF 53 PNP r.; LINE Print the la.st addtess 



Locn Bl B2 BJ '"'\ 

*O.i!:LO CE OE CO CONTROL LDX I OECO Print 11 crlfENTER CODE. 11 

OE'ld DD EO 7E JSR E PDATAl 
oEJ.16 BD El AC JSR E I NEEE Get a character 
OEL 9 BO l~l SUBA J l1l If it's less than A 
OE11B 25 FJ BCS CONTRL then go get another code 
OJ.i:l~D 81 lA CMPA I lA If it's greater than Z 
OELF 2L EF BCC CONTRL then go get another code 
OE51 BB Lo ADDA I l~o Con;>ute code address 
OE53 LB 
OE5L B7 0.1!: 59 STAA E OE59 
OE.57 FE OE 96 LDX E Select a program from our vast f lle 
OE5A AD 00 JSR X X+OO eo to a program 
OE5C 20 E2 BRA CONTRL Go get. another code 

OE60 BD OF 45 JSR E ADSl Get the address of the program 
OE63 6E 00 JMP X X+OO and then go see if it does what you 

thought the thine would do. 



.Locn Dl B2 B3 Letter Function 

OE80---0l 00------A-------Goes to usual beGinnin~ address of most proerams 
OE82---0F 30------B-------The address of a RTS instruction (NOP) 
OEB~--~OD AO------C-------Clears memory from OCFF down to 0020 
OE86 OF 30 D NOP 
Oh88 OF 30 E NOP 
OEOA :>F 30 F NOP 
OE8C OF JO G NOP 
OE8E OF 30 H NOP 
OE90---0D CO------I-------Jnsert; allows changes and insertinos 
OE92 OF 30 J NOP 
OE9li---OD AB------K-------Kill the clear function above to avoid mistakes 
OE96---0F OF------L-------Lists a program in the memory 
OE98---EO DO------M-------Returns tc MIKBUG monitor 
01<9A OF 30 N NOP 
Oli:9C OF' 30 0 NOP 
OE9E---OF 00------P-------Prolirams a section of memory 
OEAO OF 30 Q NOP 
OE.A2---0E 37------R-------Reads back text to be printed and th~ last address 
OEA1---0D 00------S-------Searches for patterns 
OEA6---0D 60------T-------Transfers sections of memory 
OEA8---0E 60------U-------Goes to user s~lected program or subroutine for testing 
OEAA OF 30 V NOP 
OF:AC---OE 00------W-------Wri tes into memory text to be printed 
OEAE OF 30 X NOP 
or:BO OF 30 Y NOP 
or:B2 OF 30 z NOP 

I 



Locn Bl B2 B3 

01"70 
OF72 
01'7L 
OF'76 
OF78 
01''7A 
01' .. 7C 
OF7E 
OF80 
OF82 
OF8L 
UF86 
OF80 
OF8A 
OF8C 
OF8E 
OF90 
OF91. 
OF92 
OF9.3 
OF9L 
OF9.5 
OF9? 
OF98 
01"99 

Cl 8D 
2? 21 
Cl 8C 
27 lA 
Cl 8E 
27 16 
Cl CE 
27 12 
CL FO 
Cl 20 
27 OF 
Cl 6o 
2$ 09 
CL 30 
Cl 30 
27 02 
LC 
lie 
L'C 
l1C 
LC 
C6 OF 
36 
37 
39 

fj) I) c ,t:: ,,.,, 

f IJ /,,,:: I.\. 

I 
'l'JJClJR CMPB J SD If this is a BSR then 

Bl;;q HEL'fV go to relative address exit 
CMPB I BC If this is a CPX I then 
B~Q 3BYTE go to 3 byte exit 
CMPB I BE If this is a LDS I then 
BEQ 3BYTE eo to 3 byte exit 
CMPB I CE If this is a LDX I then 
BEQ 3BYTE eo to 3 byte exit 
ANDB r FO Mask off bottom L bits 
CMPB I 20 If this is a branch then 
Bli:Q R~L'I'V go to relative address ex:l.t. 
CMPB I 60 If this is inherently addressed 
BCS lBYT~ go to 1 byte exit 
ANDB I 30 Mask off top 2 bytes 
CMPB I 30 If this is extendedly add:rP.!;S~d '°'~!1 
BEQ 3BYTE go to 3 byte exit 

2BYTE INCA Here is the 2 byte exit 
INCA 

3BYTE INCA Here is th 3 byte ex it 
lBYTE INCA Here is the 1 byte exit 

INCA 
RELTV LDAB I OF Here is the relative exit -~:f** 

PSH'A Push the return address onto 
PSH'B the stack and return to it 
'R'l'S 

·:~:i--:H~ NOTE: Location OF96 is part of the return address 
* the lister/prograrner can be relovated anywhere 
* as long as this (and the other) pointer is 
* changed to represent the proper addresses 



tf ~ U-6' , i.:> 

Locn Bl B2 B3 

OF9A 1::6 00 m:u~nP LDAB X X+OO Get the relative addr c:ss byte 
OF9C BD EO CA JSll I•: OUT2HS Print it + a space, j ncrcment pointer 
OF9F FF AO OE S'J'S h TEMP Store the pointer 
OFA2 CB OE F8 LDX I OEF8 Print an arrow 
OFA5 BD C6 BS ll PRINT 
OFA7 CE AO OA LDX J AOOA set pointer for computations 
OFAA ;;c INCE Is the address hex FF 
OFAB 2'/ lF BE"1 RELCAL if so then go Calculate address 
OFAD 5A Dl~CB Restore address 
OFAE 2B OA BMI lr:J1PNG If negative go to subtract section 
OFBO EB 0$ AIJlJB X X+05 otherwise add the address to the 
OFB2 A6 OL LDAA X X+04 location 
OI<'BL E7 01 STAB X X+Ol And store lower half 
OFB6 89 00 ADCA I 00 
OFB8 20 OA BRA RCMPOT go store lower half and go out 
OFBA 50 RCHPNG NEGB Subtract the address from the 
OFBB A6 05 LDAA X X+05 location 
OFBD 10 SBA 
OFBE A7 01 ST.A.A X X+Ol and store 1 ower half 
or~co A6 oL LDAA X X+oL 
OFC2 82 00 SBCA I 00 
OFCL A7 00 RCMPOT STAA X X+OO Store upper half (either computation) 
OFC6 BD EO ca JSR E OUTLHS Print the address 
OFC9 EB 02 LDX X X+02 Restore pointer 
OFCB 39 RTS and return 

.,.., OFCC BlJ EO L7 RELCAL JSR E BAD DR Get the destination 
OFCF CE AO OC LDX I AOOC Set pointer for calculations 
OFD2 E6 01 LDAB X X+Ol Get the destination into the 
ornL A6 00 LDAA X X+OO accumulators and 
OFD6 EO 03 SUBB X X+OJ subtract the location from it 
FFD8 A2. 02 SBCA X X+02 
OFDA 26 05 BNE NEGBRA If A f O go check negative branch 
OFDC 5D TSTB If B is negative then 
Of DE 2B 15 BMI TOOF AR Branch is too far positive 
OFDF 20 06 BRA RELSTR Othewise go store it 
OFEl Le NEG BRA INCA Is A • hex FF 
OFE2 26 10 BNE TOOF AR If not branch is too far. negative 
OFEL 5D TSTB Otherwise is B positive 
OFE5 2A OD BPL TOOF' AR if so the branch is still too negative 
OFE? 06 JD RELSTR LDAA I ASCII • othew:i.se, Print an "•" 
OFE9 BE .bl. Dl JSR E OUTEEE 
OFEC }:;}:; 02 LDX X X+o2 Restore the pointer 
OFEE 09 DEX Back it down one 
OFEF' E7 00 STAB X X+OO Store the address 
OFFl 7E EO CA JMP E OU'l'2HS and Print it and return 

*OFF1i CE OE DO TOOF AR LDX I OEDO Print "TOO FAR ... 11 

OFF7 31 INS and the return to control 
OFFS 31 INS 
OFF9 7E EO 7E JMP E PDATAl 
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RJN 
WEIGHT WATCHER"'S RECORD 

WEEK WEIGHT DIFFERENCE 
1 153 0 
2 149.S -3.5 
3 147.5 -2 
4 147. 5 0 
5 145 -2.s 
6 144.S -·5 
7 141 -3.5 
8 141.S .s 
9 139.25 -2.2s 
1 0 139 .5 .25 
11 131.s -2 
12 138.5 1 

AVG • WEEKLY LOSS ·-1. 20 833 LBS. 
. LBS. TO GOAL· 16.5 

TOTAL POUNDS LOST SO FAR -14.5 

WEI GMT WATCHER"' S . GRAPH 

100 110 120 130. 140 150 160 
I + + + + + + + 

1 I • 
2 I • 
3 l • 
4 l • 
5 I • 
6 I • 
1 l • 
6 l • 
9 I • 
10 I • 
11 I • 
12 I • 

WANT A CUSTOMIZED GRAPH? YES 

170 
+ 

180 190 200 
+ + + 

THE Sl!CONP GRAPH 
SHOWS THE SAME DATA 
A6 TH£ FIR~T, tJUT IT 
IS S'PltEA1' OUT OVEJ( 
A aETTER /tANGE. 

t..niAT l S THE SMALLEST NUMBER YOU WANTC INSTEAD CF 1 00 >? 130 · 
WHAT 15 THE LARGEST NUMBER YOU WANTClNSTEAD OF 200>? 150 

1 30 140 150 
I + + 

1 I 
2 I 
3 I 
4 I 
5 l 
6 I 
7 l • 
6 l • 
9 I * 
l 0 I • 
11 I * 
12 I * 

WANT ANOTHER GRAPH? NO 

• 
• 

• 
• 

+ 

• • 



REPRINT FROM PITTSBURr.H AREA NEWSLETTER 

BINARY/OCTAL/DBCIMAL/HBX CONVIRSION TABLE 

B low 1a a conversion table tor number• through 111111112, 
377A, 25510 , and rr16 • Thanks to the d1g1tal group who 
P bl1ahed th1a 1n tne1r Clear1nghou1e 

Examples:·······Ol0010102 • 112s • 7410 • 4A16········llOOOlll2 • 307s • 19910 • C716''''''' 

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1'110 1111 BINARY 
. HEX 

21s 

ICl 1 2 4 8 16 32 64 128 256 512 l 024 2 048 4 096 8 192 16 384 32 768 

IC 1 
IC2 
IC3 
IC4 
ICS 
1C6 
IC7 

1 
2 
3 
4 
5 
6 
7 

8 64 
16 128 
24 192 
32 256 
40 320 
48 384 
56 448 

512 
1 024 
l 536 
2 048 
2 560 
3 072 
3 584 

4 096 
8 192 

12 288 
16 384 
20 480 
24 576 
28 672 

32 768 

The e tables show the powers of 2, 8 & 16 and their 
!l'Ml t 1ples far enough to allow conversion to dec1111l 
65, 535 (64K). Th1s 1s equivalent to the 16-bit bi
nary number (1111111111111111), the 6-digit octal 
number (177777) and the 4-d1g1t hex number (FFFF). 
For exaftllf>1ts, see tht conversions used in Beginner• 
b1 t s , page 6. ~ 

IC 1 
IC 2 
IC 3 
IC 4 
IC 5 
IC 6 
IC 7 
IC 8 
IC 9 
1ClO A 
1Cll 8 
1Cl2 c 
1Cl3 D 
1C14 E 

• ~ 1115 F 

163 

l 16 ' 256 4 096 
2 32 512 8 192 
3 48 768 12 288 
4 64 1 024 16 384 
5 80 1 280 20 480 
6 96 1 536 24 576 
7 112 1 792 28 672 
8 128 2 048 32 768 
9 144 2 304 36 864 

10 160 2 560 40 960 
11 176 2 81'6 45 o56 
12 192 3 072 49 152 
13 208 3 328 53 248 
l4 224 . 3 .584 57 344 
15" 240 3. . . l <440'' , 



To improve the readability of the graph, we can also print 
the week in which each weighing was made. To do this we'll re
serve six spaces on the left for printing X (the · week number) in 
column 2, and the symbol "I" in column 4. Putting all these 
things together gives usi 

PRINT X;TAB(4); "I" ;TAB( (W-100)/2+6); "*" 
Thus for X•21 and W•150 we'd have as part of our graph: 

Col. 0123456?89 ••••••••••••••••••••• 31 (•25+6) 

Automatic Scaling 

We can generalize this idea by using a starting weight called 
A (instead of 100), and a final weight called B (instead of 200). 
This makes the scale factor 50/(B-A) spaces per pound. The trans
lation is now A pounds (not 100), and the starting weight at the 
left edge of the graph is W-A (not W-100)• .This gives us as a 
generalized print statement: 

PRINT X;TAB( 4); "I" ;TAB( (W-A) *(50/(B-A) )+6); "*" 
It will also be necessary to generalize the headings at the top of 
the graph, and this is done in a similar manner. 

Let's look at a program that does all this "customized" scal
ing in a subroutine (lines 315 to 480). The first time the sub
routine is used, the weights go from 100 to 200 (line 180). But 
then the user is asked to supply a .more personalized set of mini
mum and maximum weights. These are input as A and B in lines 280 
to 301. This program also contains the user's "goal" weight as 
the first number in DATA statement 900. ~This way the program can 
tell the dieter bow many "pounds-to-goal" there are. The -1 at 
the end of the DATA is used to stop the READ loop (see line 80). 

This program was written for a terminal with ?O columns. On 
a 40 column terminal, the number 50 in lines 340, 400, and 460 
should be changed to 30. A listing and sample run of the program 
are given on the next two pages. 

Note: This program is taken from the book, "BASIC and 
the Personal Computer" (Addison Wesley Co., Reading MA 
0186?). The book won't be out until December so some 
excerpts are being supplied to PACO for possible use in 
its BASIC course. · 

Another course that may be of interest to PACO mem
bers is a two-day workshop called "Personal Computing" 
to be given at Pitt on November .12 & 19 (Saturdays), 
f'rom 8: ;o AM to 5 PM. For f.urther information call the 
Pitt Informal Program office at 624-6829, or inquire in 
person at room 407 Cathedral of Learning. 



10 PRINT.WEIGHT WATCHER•s RECORD• 
20 PRINTIPRlNT-~EK·,-wEIGHT·,·oIFFERENCE. 
30 S•O : 
35 REM-----CALC. & PRINT TABLE----------
40 READ G 
50 FOR I•l TO 99 
60 READ W 
70 I F I • l THEN 1 l 0 
80 IF W<O THEN 140 
90 D•W-Wl 
100 S•S+D 
11 0 PR 1 NT I , W, D 
120 Wl •W 
130 NEXT 1 
140 PRlNTaPRINT.AVG. WEEKLY LOSS ·1s1c1-1>a·Les.· 
150 PRINT. LBS. TO GOAL. • • w1-c 
160 PRINT.TOTAL PCXJNDS LOST so FAR ·as 
170 PRINTIPRINT.WEIGHT WATCHER•s GRAPH•aPRINT 
175 REM---- -STANDARD SCALE< 100-20 0 )----------
180 A• l 00 18•200 
19 0 1G 0 SUB 31 5 
250 REM-----CUSTOMIZED .SCALE----------
260 PRINT•PRINT.WANT A CUSTOMIZED GRAPH· a a INPUT AS 
270 IF As··m· THEN 999 . 
280 PRINT.WHAT IS THE SMAL.LEST NUMBER YOO WANTC-INSTEAD OF 100 >•; 
290 INPUT A 
300 PRINT.WHAT IS THE LARGEST NUMBER YClJ WANT<INSTEAD OF 200>•; 
301 INPUT B 
303 GOSUB 315 
305 PRINT.WANT ANJTHER GRAPH·aaINPUT AS 
307 IF AS•.YEs• THEN 280 
309 GOTO 999 

SUIJROUTINE 31.ft315 REM-----GRAPH SUBROUTINE-----------
316 X•O 
317 REM-----HEADINGCLINE 1>----------
330 FOR I•A TO 8 STEP 10 

/S US/40 FOR BOTH E 
STANllA/tP AND ·cus1·0 -

340 PRINT TABCX•1o•csO/CB-A>>+S>1Is 
350 X•X+l 
360 NEXT 1 
370 PRINT 
375 REM----·HEADING<LINE 2>----------
380 PRINT• 1•1 
390 FOR 1•0 TO CX-1> 
400 PRINT TABC1*50•(10/(8-A))+7)1·+·1 
410 NEXT I 
420 PRINT 
425 RESTORE 
426 READ G 
428 REM-----PRINT GRAPH----------
430 FOR I•l TO 99 
440 READ W 
450 IF W<O THEN 480 

/ZED SCALES. THE 
VALU£$ OF A ANg r 

MAia THE Ol,F£R6iJc 

460 PRINT ISTABC4>s·1·aTABCCW-A>*<SO/CB-A))+6>a··· 
470 NEXT I _J 
480 RETURN . 
900 DATA 122,153,149.S,147.s,147,5,145,144.5,141,141.s,139,25 
910 DATA 139.5,137.5,138.5,-1 

I I 



Club incorooration - by Dorothy Dean - continued 

It is nossible to ryet the Postal Service to desiqnate a group as a non
orofit for postal nurnoses {lower ) oostaqe rate· ~ not first class service) 
without gettinq an IRS desiqnation as SOl(c) ~3). Incoroorating now will 
solve the oroblem of Don Stevens oersonal liability. -

~n even simnler Procedure than incornoratirig is to open a club bank 
account. The officers are then resoonsible for the account and anv 
transaction~. The only thing that is needed is a Federal Emnlover's 
Number which the club can re~uest from the IRS. 

This i9 the extent of mv research, at lea~t as much as I think makes 
sense to nut in the newsletter. I have more info but I can qive that 
verbally at the meetincr. Notice how the networkinq we discussed last 
time fits well into the social club status. If we wanted e~uioment that 
was too exnensive or if we wanted to run nart of the ooeration like a 
~uasi-business with certain members receiving qervices of the network, 
then the club could consider the SOl(c) (7). This can be brouqht ury at 
the meetinq. 

*********************************************************************** 

r.ooo THINr;s TO READ 

~tini-'Ucro Systems (Nov .-Dec. 1977 issue) is devoted com?letelv to 
Microcom~ut~r Systems. 

EON (Nov. 20, 1977 issue) is also devoted completely to Microcomouter 
Systems. 

T1icrocomputer Interfacinq - Samole ~ Hold Devices (America& Lab - ~ov.) 

'1icrocomnuter !nterfacinq - .J\nalog Multinlexers (American Lab - Dec.) 

~,icrocomnuter Interf acinq - ~renarin~ Your Pro~rams (Comouter Design -
November 1977) 

*********************************************************************** 

Pl\Y YOUR ~EMBERSHIP FEE 

PAY YOUR ~E~BERSHIP FEE 

PAY YOUR MEMBERSHIP ~EE 

L1\ST NEWSLETTER FOR UNT'll\ID ~1E~mr;n.s - - L1\ST NEWSLETTER FOR UNP7\.ID ,,,1E~BERS 

,-...., ••******************************************************************* 



The Scaling of G,raphs in BASIC 
REPRINT FROM PITTSBURGH AREA NEWSLETTER 

Margot Critchfield and Tom Dwyer 

The best bet for making numerical output from a program us~ 
tul is to show it in graphical form. Pictures make output easy 
to interpret and even easier to remember. 

Most personal computer systems have an alphanumeric output 
device (either hard copy or ORT type) on which simple but usefuJ 
graphs can be plotted by using the TAB(X) function in BASIC. T 
main di.t'.t'iculty is that the range of number~ to be plotted seld 
matches the number or columns across the page (or screen) of th 
terminal. Also, terminals vary. Many ORT screens are limited 
40 columns, while hard copy terminals can handle 80 or even 132 
columns. The solution to both these problems is to scale the n -
be rs to ' be plotted to a range which fits on the terminal being l ed. 

Scaling actually involves two operations. The first is an 
addition (or subtraction) of a number which translates all the I 
data. The second is a multiplication by a number ciiied a scala 
!'actor. For example, suppose you want to plot a graph o:f a e -~, s 
weights, and the actual weights go from 100 to 200 pounds. But ou 
want to squeeze the graph into 50 columns on a terminal. Termi s 
have columns numbered O, 1, 2, 3, ••• etc. So the first thing ;j 
do is translate (which here means move left) all the weights so 
that 100 pounds corresponds to column zero on the terminal. Th. -\ 
is done by subtracting 100 from each weight W. 

The next problem is to squeeze the weights from 100 to 200 
into 50 terminal spaces. This can be done by multiplying each 
weight by a scale factor ·of 50/(200-100) • 1/2 terminal spaces 111e 
pound. Example: For a weight of 150 pounds the program shoul . 
first translate this weight by ta.king 150-100·50. It should th n 
scale it by taking 50*1/2•25 terminal spaces. Here's a picture o 
what happensz 

0 100 w-150· 
V-"" _____ _ 

J n---~r--------~ 

-T-ran_s_l_a_t_i_o_n.... ~ 

of 100 lbs. 
25 spaces for 
50 pounds 

COMPUTER OUfi>OT 

All of this can be don'e in BASIC by sating 
PRINT TAB( ( W-100). ( 1/2); II. II 

2 

But multiplying by 1/2 is the same as dividing by 2, so this can 
be written more simply as 

PRINT TAB((W-100)/2);"*" 


