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This month I have not written a critical editorial essay for several 
reasons, the first being that I haven~ had time to prepare anything. Jl.ctually, 
I did have something small prepared and I had 75% of this newsletter typed into 
D.Jncal{'s computer. Blt some stray elsctr ical char9e wandered alalg (its not the 
first tiM on this system) am blew the whole thing. I absolutely refuse tt> type 
the whole thing in again and anyhow, it wasn't very interesting. You""re not 
missing anything. B:>wever, next malth I plan on doing an article which discusses 
the value and uses of several different programming languages. I state quite 
clearly, though, that I am mt an expert on all programming l.anJuages nor that I 
use all of them extensively, if at all. '!hey tend to fall into classes of style 
and usage, however, and can be discussed from that viewpoint. 

I wot;~ld again like to urge everybody to submit articles for the HARDWARE 
and the ~UIPMENT REVIEW columns. I would like to see some articles on minor 
modifications to the &>rcerer or peripheral equipment which is easy to perform 
and is interesting and/or useful. I would also like to urge everyone to make 
whatever donatims you possibly can to the software library. 'lhere are currently 
many competitioos going oo with some of the games from the library and it all 
seems tD be working out great. 

OYer the last few months, I have been showing how to do some very 
interesting and useful I/O routines for both the keyboard input and video 
output. '.Dlis :nr:nth, I will cmclude that ·series with some programmes that allow 
you to test for keys using the keyboard I/0 port. 

All I/0 on the Sorcerer is done using port FE (255 decimal). By testing the 
particular values m that port, it can be determined which key oo the &>rcerer 
keyboard is physically being pre~sed. 1-bis is not the same as testi119 for its 
ASCII value. '.Dle ASCII values that are assigned to keys are arbitrarily set by 
the keyboard input logic routines in the EXI11I IIDlitor DL 'lhere are always two 
ways of handling I/0 in any system - the J:ilysical and the logical. '.Dley are very 
different. When pressing a key on the keyboard, the monitor routines test for 
P1Ysical occurrences which are determined by the changing values (bit patterns) 
on the ports and then logically assign some standardized value to them (for 
meanings' sake) such as an ASCII number. lbwever, you &:m""t have use that logic 
if you dcn ... t want tD. 'D1e logic used in the monitor R:M is very well written and 
imperative for the general usage of the machine but it is not necessarily so for 
many specific appllcatioos, such as when speed or constant timing is critical. 
In these cases, you can test for physical occurrences yourself and write your 
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own logic to suit your own needs. 

In order to understand the );ilysical keyboard set-up a little better, turn 
to the keybJard schematic in the Sorcerer 'n!c:hn:ical Manual (if you have me). If 
you don""t have a technical manual, refer to Table 1 in this newsletter. 'lbe 
keyboard is a matrix or grid system which is tied into the input and output 
lines of port F& It is a 16 x 5 = 80 key grid which uses the 5 lower bits of 
each of the input and output sections of the port. When you send a particular 
value m the output sectim of the port, it turns oo ate of sixteen lines. '!his 
line is oonneoted to 5 keys oo the Sorcerer. When you press me of these 5 keys, 
it completes an electrical oameotial which is detected by the input sectioo of 

.-' the port and can determine specifically if a particular key is on (pressed) or 
off (not pressed). 

:!'] .. 

',~ 

'lhe output section operates a little differently from the input section. 
'lbe line of 5 keys you want to test for goes out as a value which is one of the 
line numbers (0-15). (Note: the numbers listed beside the lines of the output 

··chip in the achemat:ic are the pirout numbers, R)t the line numbers.) '!bus, the 
BASte command OtJT 254,0 would activate line 0 of port FE and ot1T 254,8 would 
activate line 8 of port FE. 'lbe output section, then, is value patterned. But 
the input sectioo . is bit patterned. 'lhat is, one of the keys will turn on me of 
the S bits, 0-4. A very important note to remember is that the Sorcerer has 
inverse logic, so that an "on• bit is a zero and an "off" bit is a one. 
'lherefore, if no keys are pressed, then all 5 bits will be ones. If one of the 
keys is pressed, it will appear as a zero in that key position. 'lhe values for 
arrt cne of the 5 keys at any line will then be: 

Bj.nary Hex Decimal 

llllO lE 30 
">:·•· 

lllOl lD 29 
11011 lB 27 
lOlll 17 23 
Ollll OF 15 

Now we can make a test to see if a particular key is being pressed. Let""s 
test for the RUN/STOP key. From the schematic or Table 1, we can see that the 
RUN/STOP is on output line 0 and on input bit. o. I will write this from now on 
as KEY(out,in) making the RUN/STOP key printed as RUN/STOP(O,O). In Z-80 this 
would look likes 

XOR A Jll&ke k::c • =0 
OUT (OFE) ,A Jturn at line 0 of port FE 
IN A, (OFE) ,get ,input .fran port FE 
BIT O,A JteSt bit 0 of the ace. 
JP Z1 R/S J90 if RDN,tstroP pressed 

·NO$RfS ,service routine for case of 
rRJN/S'IOP R)t pressed 

R/8 ,service routine for case of 
rRJN/S'mP pressed. 

N::>w, last nmth I said that this cculd be done with RCIIPJC BASIC using the 
our and INP oommands, but that was a mistake. It C&n1'¥)t be da'1e from BASIC for 
this one simple but irritating reason. BASIC takes the opportunity between 
statements to do a quick check of the keyboard to see if the user wants to abort 
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the programme. The aborting keys reside on line 0 and, therefore, between the 
cur and the INP commands, the BASIC PAC always resets the output section of port 
FE to 0 which makes the test useless for all but the test for line 0 keys. A 
machine language subroutine will then have to be set up to handle this. we"'ll 
make this routine flexible so that it can easily be changed from BASIC to test 
any bit en arry line. we"'ll start the routine at address 0: 

Md (bde !abel Mne ~ Remarks -
00 21 20 00 TmT ID HL1 0020 f F!.J\G S'lGE ADD. 
03 36 00 ID (RQ ,o 7CLFAR Fr..H; 
05 3E 00 ID A,LL JLii=LINE t 
07 D3FB Ot11' (OFE) ,A J'ltmN 00 LINE LL 
09 DB FE m A, (OPE) 7GET INPUT BITS 
OB CB 00 BIT BB,A 7BB=BIT t 
OD co RET NZ JNZ==NOI' PRESSID 

.OE 36 01 ID (HL) ,1 7SET FLM FOR PRESSED 
10 C9 RET 7131\CK TO BASIC 

Now from BASIC we can first POKE the output section line number we want 
into location 6 and the proper code for the BIT test into location 12 (OCH), 
then call the subroutine using the OSR function. When it returns, we can PEEK 
location 32 {20H) to see if the key was pressed. we can now write a general 
purpose BASIC subroutine to do this called SCAN. When we call this subroutine, 
we will pass it two arguments, LINE which will specify the line number Q-16 and 
BIT for the bit number 0-4. 

XXOO REM: SCAN SUBROUTINE 
XXlO RES'IORE XX90:REM RESEr MTA ID LINE :XX90 
XXl5 RI!M GET BIT o:DE :roR BIT R:ISITION 
XX20 POR I=O TO BIT:READ CODE:NEKT I 
XX25 R1!M liDQ' POKE LINE i IN'JI> :U:C. 6 
XX30 Pa<E 6, LINE 
XX35 R1!M AND BIT COOE INIO 12 
XX40 Pa<E 12 ,OODE 
XX45 REM Naif CALL M/L SOBROOTINE 
XXSO Pa<E 260,0:PCICE 261,0: M=OSR(O) 
XX55 RfM cm.a< PUG S'fATUS 
XX60 IF PEEK(32) THEN PRESSED=l:RE'IURN 
XX65 REM ELSE KEY NOr PRESSED 
XX70 PRESSED=() :RETCJRN 
XX90 ~~ 71,79,87,95,103 

When this subroutine returns to the calling statements, if PRESSEO=O then 
the key was not pressed, else it was pressed, This routine now has a constant 
time limit which is the same for every call. Neither the processor nor the 
programme is dependant upcn operator response time or the length of time that a 
key is kept down. You do not have to relocate and alter large blocks of code 
either. If you are using it for video games, then motion will be fluid across 
the screen. Another very useful :function for this method of key testing is for a 
true randomization for Sorcerer. You can now actually measure the operator 
response time to use as a seed or you can p.tt a RANDOM statement in a loop which 
continues to execute until the operator responds and releases the key. It would 
be virtually impossible to duplicate a response time at prooessor speeds. 
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Here""s a routine in BASIC that will test the 4, 5 and 6 key on the keypad 
that could be used to move a cannon left (4), right (6) or fire (5). Por the 
sake of convenience and clarity, I will give the subroutines names instead of 
line numbers. SCAN is the testing routine given above, LEFT is a routine that 
points the cannon left, RIGHT points it right and FIRE fires the cannon. Of 
course you would need subroutines to count shots and score but these are left 
out here. Olr routine is called cmac. 

XOlO REM TEST 'lHE 4 KEY 
XOll LINE-13 :BIT-2 :G<alB <SCAN> 
X020 IF PRESSJI) GmOB <LEFT> 
X030 RJ!M 'l'J!ST '!'BE 5 KEY 
X031 LINE-14 :Brr-2:<DJJB <SCAN> 
X040 IF PRESSED GaiiOB <FIRE> 
X050 REM 'l'F.ST 'lHE 6 KEY 
X05l LINE-14 :BIT-3 :G<alB <SCAN> 
X060 IF PRES!J) GmOB <RIGH".C> 
X070 .R!M AU SC'ARm> S> 00 l!GMN 
X080 · 0010 XOlO 

I hope you have found these I/0 routines useful. It is RrJ feeling that with 
them, you can far surpass the I/O abilities and facilities of just about any 
other micro oo the market. Start integrating some grcqilics routines with these 
and really open up some new fields for research and enjoyment. 

BASIC is a fairly good language for small programme development on home 
and/or persooal oriented microconpJters b.tt it has some very severe limitat~ons 
as we have seen over the last few months. It is not possible to gain a high 
degree of flexibility and control without introducing machine language 
subroutines. Hlwever, when machine language subrootines are integrated into the 
operating framework of BASIC, its basic power is greatly multiplied. Finding a 
comfortable and safe place to put these subroutines is another problem 
altogether. 

Steve Dicker has submitted a ver:Y' good article am programme oo ooe method 
of dealing with this problem which is appended to this newsletter. I suggest it 
be read carefully to understand its full potential. Next month, I will show 
another method to handle this problsm. With these routines am the I/0 routines, 
,there will be no reason why your programmes can""t run as smoothly and look as 
professialal (if mt moreso) than that which comes out of large software houses. 

'!be next meeting will be held on THURSDAY JULY 10, 1980 at my home 200 
lW.BAM AV& '.roRCNlO at 7:30 pm. 

By car:-
take the GARDINER EXPRESSWAY Eastbound to the end which turns into 

IAKESII)RE BLVD. Cbntinue m LN<ESli>RE to the end which turns into WOJDBINE AVE. 
'1\lrn right (~ at the first light which is (;JJEf!N ST. 'Dlke (JJEEN ST mt.st about 
three or four stoplights to BEECH AVE. TUrn left (north) on BBECH and go up the 
hill for 2 blocks which is the interseotial of BIE!DI am IWSAM. My house is on 
the ~ OORNER of that interseotia1. 
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By 'l"lt: :-
take the SUBWAY to catwELL 9lW ard get the CDtWELL Slt1m It& 'lhe bJs will 

go down to QUEEN ST and come baak up KIR:;STON RD. Get off at BEBCB and walk 1 
block south to BALSAM AVE. My house :ls on the NOR!'BWEST corner of that 
intersection. 

'lbe .following table lists the D!'(l:lne,b:l t) :ln vertical groups of 5 from 
left to right across the keyboard. R:mt that the key symbol given is •rely an 
identificatiCil of the P'lYsical key Cll the board and has no aot.ua1 meaning other 
than that. 

MAIN~ -· 
S'JXIP(O,O) GRUH(O,l) CTRL(0,2) SEDr.r ~(0,3) SIIIPT(0,4) 

curAR(l,O) RBPT(l,l) SPKZ(l,2) 'l'AB(l,3) ESC(l,4) 

X(2,0) Z(2,l) A(2,2) 0(2,3) 1(2,4) 

C(J,O) D(3,1) 8(3,2) W(313) 2(3,4) 

P(4,0) R(4,1) B(4,2) 4(4,3) 3(4,4) 

B(5,0) V(5,1) G(5,2) T(5,3) 5(5,4) 

M(6,0) N(6,1) 11(6,2) Y(613) 6(6,4) 

K(7,0) I(7 1 ].) J(7,2) 0(7,3) 7(7,4) 

, (8,0) L(8,1) 0(8,2) 9(8,3) 8(8,4) 

/(9,0) • (9,1) J(9,2) P(9,3) 0(9,4) 

\(10,0) @(10,1) ](10,2) [(10,3) :(10,4) 

RJB(U,O) llmi(U11) LF(ll,2) "'(11,3) -(11,4) 

KE.YPAD 

+(12,0) *(12,1) /(12,2) -(12,3) 

0(13,0) 1(13,1) 4(13,2) 8(13,3) 7(13,4) 

.(14,0) 2(14,1) 5(14,2) 6(14,3) 9(14,4) 

•(15,3) 3(15,4) 
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DASIC TO ZOO ASGEMDLY LANGUAGE INTERFACE -

For those of ~ou who have a Sorcerer Software manual, ~ou 
alread~ know that there are onl~ two Places to locate machine 
lansuase ~ubroutines which ~ou intend on interfacinS to a 
BASIC Prosram. You can either Place the subroutines in the 
first 256 b~tes of memor~ or locate them in the BASIC -free 
spac~ at the end of ~our BASIC Prosram. The first method Places 
a size limitation on ~our subroutines while the second is 
risk~ because Lhe subroutines ma~ be overwritten when ~ou are 
editins or uPdatins ~our BASIC prosram. I recentl~ discovered 
_a· third method. of locati_ns machine lansuase subroutines which 
has n~ne ·of the obJectionable aualities of lhe two siven 
above. Ytiu mas allocal~ as much me~or~ as ~ou wish for ~our 
mabhine lansuase subroutines and ~ou can rest assured Lhal 
thes. will remain safe throush all ~our Ions hours of debussins 
the BASIC Portion of ~our Prosram. 

Here's how ~ou do it. First, decide how much sPace ~ou 
are soins to need for sour machine lansuase subroutines. Add 
the reauired number of b~les to 01D5H and add 1 to this sum. 
For examPle, if the subroutines reGuired 200H bwles' ~our 
calculation would be: 

01D5U 
t 0200H 
t 1 

03ti6U 

Now so into the monitor and ENTER location 149H. T~Pe in Lhe 
two b~te address Just calculated (rememberin~ to reverse the 
order of the b~tes>• Usins the abbve examPle: 

0149: D6 03 < CR > 

Next, ENTER a 0 into location 3D5H. These 
POKED in usins BASIC but I find Jt easier 
above. 

nu~bers ma~ also be 
to do as described 

Now return to ta BASIC and enter the command NEW. These 
actions reserve the desired memor~ sPace at locations 1D5H 
throush 3D4H. If ~ou · now ask for the amount of FRE SP~ce 
sou' 11 find that 513 b~tes of naemor~ aPPear Lo be 111issins. 
That is, a 16K 11aachine which normal!~ has 15592 bstes free 
after a NEW now has onls 15079 b~tes free. Your BASIC Pro~rams 
will now start at location 3D6H and will never walk over Lhe 
reserved space. 
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Please note Lhat the b~te Precedins the start of Your 
DASIC Prosrallimins area (at location 3D5H in this case) must be 
kePt at a value of o. If ~ou start settins a SYNTAX ERROR 
messase when ~ou Lr~ to run ~our Prosram it means that ~ou 

have either forsotten to clear this b~te or have overwritten 
it with ~our fitachine lansuase subroutine. To set your Prosram 
to run all sou need do is clear this b~te asain. 

When sou want to save Your Prosramr ~ou can save the 
machine lansuase and BASIC Portions tosether. Go back into the 
monitor and set locations 149H and 14AH back to their cold 
start· values of D5 and 01 resPectivels. Return to BASIC and 
CSAVE sour ProSra~. Ev~~~thinS from 1D5H to the end of Your 
BASIC Prosram will be saved as one unit. 

To reload the Frosram ~ou must first so throush the 
Procedure outlined above for reservins memory and then mere!~ 
CLOAD your Prosram. If you forset to reserve the memor~ before 
loadin!:i the Prosr·an. then the BASIC wi 11 alter your n.achine 
lansuase subroutine when it corrects the Prosram link ~ointers 
after loadins. It's a Sood idea to write down the address 
where ~ach of ~our Prosrams start when YOU save them in this 

~ wa~. Otherwiser unless YOU alwa~s reserve the saroe an1ounl of 
memor~r YOU won't kriow what address to load into 149H when You 
are reloadins the Prosram. 

If sou have a BASIC proSram that was oriSinallw written 
startins at 1D5H which you would like lo alter to the for~at 
described abover sou can do it as follows. Go lhro.ush the· 
Previous!~ described Procedure of reservins memor~ <don't 

· for set to zero the last b~le of the reser·ved sPace! >. Them 
CLOAD the Pro!:iram <usins the f4ll (orm of the CLOAD commandJ 
at the star-t of your BASIC sPace. Usins the above e~·:an.Ple 
asain and assumins you were loadins a Prosram called.PRGM, You 
would enter: 

CLOAI• f'RGM 1 3D6 
1 

Once the Prosram is loaded, it ma~ be saved as described 
above. 

Wellr that's it. If an~bod~ tries this out and has an~ 
trouble or an~ interestins uses for itr I'd aPPreciate hearins 
from ~ou • 


