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SP7 ADVANCED TAPE TO +3 DRIVE UTILITY 

INSTRUCTIONS FOR USE 

NOTE: - THIS umm is SUPPLIED ON THE UNDERSTANDING THAT YOU USE IT TO TRANSFER YOUR 

OWN SOFTWARE 7G +3 DRIVE -- AND DO NOT USE IT TO /lAKE COPIES TO DISTRIBUTE OR ILLEGALL'f 
SELL. THIS ;5 ?_RAC�, AND WE DO NOT CONDONE PIRACY! 

SENERAl !NTrOD�TION. 
This SP7 Ad'faI1c!d TiDe to +3 Utility is the second part of the SP7 package, and is lost 
suitable for t�se �eople with sOle knowledg e of lachine code progralling techniQues, 
.hich _ill �nibl! the transfer of even the LATEST protected prograls to jisc. It gives 

luch useful inforlation in the Technical Section below; and also gives �Ialples of the 
transfer of S1lle lachine code protected prograls. It also cotes .i th our KDl 

disassetbler .hich iists lachine code tnetonics to the screen. 

NOTE:- AS �ESTitNED IN THE BEGINNERS �ANUAL, ALWAYS ENSURE THAT THE ?ROGRA" YOU ARE 

SOING TO TRANSr:R WILL LOAD IN +3 BASIC, AS SO"E EARLIER PROGRA"S WERE IHCO"PATIBLE WITH 

THE +3 IN i2SK 'ODE. 

TECHNICAL S::i!2N. 
�hen you load i prograt, you usually see at first a burst of RED/CYAN THICK STRIPES -
this is called i LEADER (Ll, and is around 5sec. in length for a 'HEADER', but only 
2sec. for a 'CSE BlOCK'. !These teras will be explained shortly!. After! cOles a burst 

of BLUE/YELLO. IARRQWER STRIPES - these are BYTES {Bl i.e. bits of code. Thus, for a 

typical BASiC Jfogru you get:-

HEADER 

l---B 

5secs V.short 
.�iCYAN BLUE/YELLOW 

THICX BANOS THINNER BANDS 

CODE BLOCK 

L---B 
" 

2secs Any length 

RED/CYAN BLUE/YELLOW 

THICK BANDS THINNE� 3ANDS 

The HEADER Justalllays cote first, since it tells the Spectrut IIhere the following code 
lust go in letory. The burst .)f BYTES ior a header is alllays very short, since it alllays 
contains cniy 17 byt2S. These 17 bytes give the following infortation:-



BYTE NU�BER 

2-11  

12, 13 

14,15 

16,17 

JNFOR�A nON 

This gives thl TYPE of progral i.e. 1 for 
BASI C, 1 for a �U"ERIC ARRAY , 2 for ! STRING 
-ARRAY, 3 for IIACHINE CODE. 

These 1I bytes give the PR06RA" NA"E , in 
SpectrUI charac�er codts. 

These 2 by tes give, for a block of code , thl 
CODE LENGTH; or, for! Basic progral , the length 
of the prograa area PLUS i ts variables. 

These 2 bytes gIve, for a block of code , the 
Start Address of the block in lelory; or, for a 
Basic progral , the AUra-RUN line nUlber. 

These 2 bytes give , for a block of code, a 
repeat of the :ODE LENGTH; or, for a Basic 
progral ,  the length of the progral area "I NUS 
its variab les. 

The infor.ation in these 17 bytes can be obtained using the Header Reader Me have 
supplied. After the HEADER , usually cOles a CODE BLOCK. This contains a leader of around 
2sec. and then CODE whiCh can be of any length. Thus , we can nave:-

L---B L---B L---B L---B 
" " " " 

Header 1 Code 1 Header 2 Code 2 

In every case, (L+B) = 1 BLOCK. e. g. for so-called HEADERlESS BLOCKS, Ill! get:-

L---B L---B L---B L---B 
" " " " 

Header 1 Code 1 Code 2 Code 3 

i.e. here we have � BLOCKS but only 1 HEADER - this can ce identified by only having ONE 
leader of 5sec. - the rest Mill be :sec. The length of Headerless Code Blocks can be 
obtained using our Headerless Block Length Reader (see later). 
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SPECTRU" �E"ORY "AP. 
The SpectruI contains a total lelory capacity of 65535 Bytes or locations (Le. 64Kl. 
This consists of l6K of RO" (Read Only �elory) - .hich contains the operating and Basic 
systus and cannot be .d tten to or changed. Also , it has 48K of RA" (Randol Access 
Melory) - .hich CAN be Mritten to or changed. For a detailed diagral - see P. 182 of your 
Plus 3 Manual. Consider the following lain lelory areas (48K "ode only);-

DISPLAY FILE AND ATTRI BUTES. 
This area, (16384-23295), is the lelOry lipped area .hieh forls the "high resolution I 
display of the SpectruI. Anything POKED into these locations will appear on your screen 
i .e, type POKE 10384, 255 - and a slall line .ill appear in the top L.H. corner of your 
screen. Note:- POKE - puts a value into a lelory location, .hereas PEEK - reads a value 
frol a lelory location. i . e. type POKE 163B4,8 - the line disappears. Typing PRINT PEEK 
8 gives the nUlber 243 - the first byte in RO". 

PRINTER BUFFER. 
The 256 locations frol 23296 to 23551 stores any nUlbers destined for your printer. 
Without a printer , it is free. NOTE:- This is ONLY in 4BK "ode - in 1 2BK �ode this area 
is occupied by extra Systel Variables (see below), 

THE EXTENDED SYSTE" VARIABLES. 
In 48K "ode the 182 locations frOl 23552 to 23733 contain the S ystel Variables, whereas 
in 128K �ode an extended area of 437 bytes frol 23296 to 23733 is used. Several of the 
variables are used in progral protection (see later). 

THE BAS I C  PR06RA" AREA. 
This area of the lelory holds the current Basic progral lines, if any. The size of the 
area depends on just how liny Basic lines exist. The start of the prograa area is always 
given by the value held in the Systel Variable PROS, which itself occupies the locations 
23635 and 23636. �ote that in the norlal +3 SpectruI, PROS Mill indicate that the BASI C  
progral starts at address 23755, and this Mill alMays be true unless the progral has 
been Mritten with a licrodrive fitted (see later) .  
I n  the prograa area ,  BASIC lines are stored in the following f orlat:- The first 2 bytes 
of any line hold the line nUlber, with the first byte b eing the "high" byte and the 
second byte being the "low' byte. The third and fourth bytes of a line hold the 
"relaining length" .  This tile the 'low" byte cOles before the "high" byte. The 
're.aining length" is the nUlber of -bytes frol the fifth byte to the final ENTER 
character inclusively. Next, cOles the BAS IC line itself. Sinclair codes are used for 
the tokens and sOle characters. The last byte of a line is always an ENTER character 
( 13). If a deciul nUlber occurs in a BASI C  line , it is stored as its ASC I I  characters' 
and follo.ed by the NU"BER character ( 1 4), plus 5 lore bytes containing the 
Floating-Point fori of the nUlber. Type in the following:-
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la: FOR A.237�� T O  24888:PRINT A,IPRINT PEEK AINEXT A 

This  is a very useful progra. for ex a.ining a range of le.ory locations - we sha l l ca l l 
it PEEK-L INE in the future. 
now RUN i t  - it Mi l l  p r i n t  the addresses and char acters contained in its o.n line i.e.:-

ADDRESS NU"BER TOKEN I CHARACTER 
-----------------

23755 8 } Line  No. = (256+8) 
23756 11 ) +11 = 18. 

23757 38 ) Line Length=(256 t 

23758 I } 11+38 = 38. 
23759 235 FOR 

23761 6S A 

23761 61 = 

23702 51 2 
23703 51 3 
23704 55 7 

23765 53 5 
23766 53 5 
23767 14 } 6 byte F.P. No. 
23708 I } = (921256)+ 283 

23769 • } = 23755 

23778 283 - } 
23771 92 } 
23772 I } 
23773 284 TO 
23774 SI 2 
23775 52 4 

23776 48 8 

23777 48 I 

( 1 ( 

237% 13 ENTER 

NU"BERS .  

We have talked above about 2 byte nu.b ers and 'high' and 'low' bytes. The biggest nu.b er 
.your SpectruI can contain in a single byte (location) is 255. So how can i t  handle 
bigger n u.bers? The ans.er is that it splits the nu.ber into 2 parts (for nu.bers fro. 8 
to 65535). To c a l c u late the nu.ber , you add the FIRST (or 10. order byte - L.O.B) to 256 
x the SECOND ( or high order byte - H.D.Bl. i.e. above:- LINE �U"BER = 11 + (256+11) = 11. 
Also. for the Floating Point nu.ber : - NU"BER � 283 + (92.256) = 2375S. The L.O.B and 
H.D.S are usua l l y  stated, so you should not get the. the 'wrong way round". 

\ 



(5) 

RA "TOP AND CLEA�. 
The la i n  purp ose i n  typing, ,ay, CLEA� 29999, is that a l l  the lelory l ocations frol 
3aBBB up to the top of lelor'( (65535), lIi 11 be reserved - say for sOle lachine code .  The 
nUlber here, 3BBBB, is ca l led �A"TOP - it is alllays 1 above the current CLEA� statelent 
- it is the Ilpper l i lit for your Basic prograa and its variab l es .  NOTE : - Typ i n g  NEW lIil l  
c lear the leaory up to RA"TOP )ut!lOT above - this area lIill n o  .. on ly be c l eared by:­
(1) Disconnecting the lains suoply  at the back of your SpectruI, or (2) A better lIay 
(and less Near i n g  on the SpectruII i s  to type:- RANDO"IZE US� I. This has the sale 
ef fect - it is said to RESET the co�uter. Any lachine code is best p laced above RAftTOP, 
since i t  is then out of the dynalic Basic area, IIhich can o t herllise be loved around in 
lelory by var i ous  per i p hera l s  ! . g. licrodrive etc. 

"ACHINE CODE CALLS. 

"achine code r outi nes are usually executed using RANDO"IZE USR nUlber (�. U5R n )j or 
perhaps; PRINT USR nu.ber e . g .  R. USR I above. This RESETS the coaputer by calling the 
lachine code r ou tines in RO" .hich start at address I. 

"ICRODR IVES. 

The lain point to relelber, i s  that IIhen a licrodrive is fitted, it can love up the 
start of the Basic progra. area (usually 23755). This is because the dr i ve needs 58 lore 
syste. var iab les  than nor.al i . e. the val ue of  PROS .. ill be 23755 + 58 = 23813. 

HOllever, since these extra variab les are only invoked if a .icrodrive i s  fitted , this 
problel does not  affect us IIhen using the +3 Drive i . e .  the val ue of PROS relains the 
sale at 23755, i r r espective of whether the drive has b een used or not. This in itse l f  
helps lake tran sferring prograls t o  +3 Dr i ve easier than tran s fer r i n g  the. to 
licrod r i ve, s i n ce this problea does not occur . 

NOTE: - Here, again, PROS i s  a 2 byte nu.her, so lie have: - PROS = Value at 23b3S' +- 25(; X 
Value at 23636. Where 23635 is the L.O.a; 23636 i s  the H . D . B .  

DECI"AL AND HEXADECI"AL NU"BERS. 

When lie c ount in the usual DECI"AL Nay .. e say:-

Then:-
B,1,2,3.�,S,o,7,S,9 
9+1 = 11 or:-

llxlBxlB 11111 

!Thousands )  
B 

(Hundrl!is) 

I 

IBxt 

(Tens)  
IiJ 

lha 

!Units) 
9 

+1 

=============================================== 

1 
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i.e. the Decilal syste. is based on blOCKS of TEN. Sililar l y ,  the HEXADECI"AL systel is 
based on blOCKS of SI X TEEN. Herel-

Then:-

HEXADECI"AL: - 1, 1 ,2 , 3,4,5, 6,7,a,9 , A, S, C ,  0, E, F 
OECI"AL : - 1 , 1 ,2,3,4 , 5,6 , 7 , 8,9 , 11,1 1,1 2 , 1 3 , 1 4 , 15  

16xl6 x l 6  
(4096) 

16x l6  
(2S6) 

1 6xl 
( 16 )  

16xl  
1 

F (IS Dec.) 

t 1 +1 . 
:=:=========:============================== =:=: 

a 1 6  

As  you can see, the  lain difference are  the letters A to F representing the  nUlbers 1 I  
to IS. Consider the  decilal nUlber FIVE THOUSAND ONE HUNDRED AND TWO - how is  this 
represented nUlerically? First , Me divide the nUlber by the l ar gest possib l e  of the 
nUleric blocks - here 1 101. This g i ves 5x lill = :181, rela inder = 112.  Nex t, divide by 

,
Ill - this g i ves l x 101 = 1 01, relaind er =2 i.e I tens and 2 units. Thus:- 5112 = 5 x l111 
t Ixlll + �xll + 2xl.  Now , what is this in Hexadecilal? Her e ,  the b locks are:-

16x 1 6x 16x16=6SS36 1 6x 16x16=4196 1 6x 16=2S6 16x l = 1 6  

Here:- 5 18 2  I 4196 = I relainder = 1 816 
1 886 I 256 = 3 relainder = 238 
238 I 1 6  = 1 4  ( =  El  relainder = 1 4  ( =E). 

l ax l= I - F 

Thus , S 1 82 D = 1 3EE H. D and H r@pr esent D!Cilal and Hex adecilal . 

Why do .e n eed H e x .  (for short) nUlbers, you lay we l l  ask? T he r eason is that lost 
disasselblers (our K D l  too!) use Hex notation in their disasselblies. Also, Hex nUlbers 

are often used in "achine Code routines. We suggest you practice conver ting Hex to 
Dec ilal nUlbers and v ice-versa until you fee l  you can understand thel thorough l y. If in 
doub t as to Mhat is a correct answer - use the nulber converter in our KOl disasse.b l er 

THE �ACHINE STACK. 

This is the area of the co.puter's lelery which is used to lanipu l ate nulbers. It is 
�OST I"PORTANT to a lways b e  aware of the location of the stack in lelo ry , since ,  if it 
should get overwr itten, the cOlputer wil l  a l lest c er tain ly ' loc k-up· or crash. (See 

RA "TOP and CLEAR). A CLEAR instruction e.g. CLEAR 2'999, ensures here that the stack is 

set be low RA"TOP - thus any lachine code above this address �i!l NOT overwrite the 
stac k. (See a lso lachine code instructions. later). 
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INTRODUCTION TO �ACHINE CODE. 
Don't worry! it's not as difficult as you lay think! In order to transfer the latest 
prograls, a rudilentary knowledge of lachine code is really reQuir@d , since they are 
protected· by Hrious lachine code routines. 

WHAT IS �ACHINE CODE? 
�achine code is silply a sequence of nUlbers which the lBB processor in your SpectruI 
can "understand", i.e. it translates the nUlbers into ins tructions which it then 
perrorls. The lain r@asons .hy lachine code is hard to �se are that (11 Any error in the 
nUlber sequence .ill.send a cOlllletely different instruction frol the one you intended -
usually crashing the cOlputer. (21 There are no obvious error lIarnings. (31 There is no 
silple relation betlleen the nUlbers and English i.e. as in Basic. HOllever, lie intend 
explaining just a fell of the ��IN instructions - enough for you to tackle transfers to 
your +3 Dri'le! 

A FEW S I�PLE �ACHINE CODE INSTRUCTIONS. 

The Z BB processor has THREE lain sets of storage locations called RESI STERS. These are 
the HL, DE and BC registers. Each register can store a nUlber frol a to b5535. The 
letters chosen are arbritrary - but HL lIill help you retelber hOIl the nUlber is stored. 
Relelber, a nUlber frol B to 255 can be stored in ONE BYTE ( location) . A nUlber frol 25b 

to 65535 needs TWO BYTES - a H. O.S and a L. O. B. In the HL register:- the H register 
stores the H.D.S; the L register stores the L. O.B. Sililarly for DE and BC. Each 
register pair, HL , DE or BC can be used singly i.e. D and E, H and L, or B and C .  
Another register pair also exists - AF. Here, A is called the ACCU"ULATOR. F is called 
the FLASS register. There is also an INDEX RESISTER - I X. This is used as a double 
register only i.e. you can't have I and X s!parately. The lachine code instructions 
consist of nUlbers .hich are loaded into these registers. 

NU�BER STORAGE IN THE lBB. 
Another cOIPlication is that in lachine code , nulbers are stored in a "REVERSE" orderl 
i. e. not as H.o.S first, L. O.S second, but L.O.S FI RST; H. O. S SECOND' This is jus t  a 
convention, but it is ilportant to relelber it. Thus, suppose we have a nUlber whose 
H . o. B  = B2, ind L. O.B = lBB. As Ne showed you earlier, the actual nUlber is: - lBB + 
2564B2 = 21B92. This, hOllever, is stored in lachine code "IN REVERSE"  i. e. :­
---- 10B, (L.o.B1B2, (H.o.B)----. 

INSTRUCTIONS. 

Beloll are the aain instructions you will need, together with the uchine code nUlbers 
which represent thel. NoTE: - A SINGLE BYTE nUlber = n, i TWO BYTE nUlber = nn, or n H,nL 
(H.D.B, L. o.Bl. 
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�NE�ONIC INSTRUCTION NUMBERS. 

-------- ---------- --------

LO HL,nn LOAD HL reg i ster w i th 2 byte nulber 33,nL,nH 

LO DE,nn LOAD OE register . ith 2 byte nulber 17 , nL,nH 

LO BC,nn LOAD BC register . i th 2 byte nUlber l,nL,nH 

LO IX,nn LOAD IX regi ster . ith 2 b yte nUlber 221,33,nL,nH 

LO A,n LOAD ACCUMULATOR w ith 1 byte nUlber 112,n 

SCF SET CARRY FLAG S5 
CALL nn CALL routine at n n  295,nL,nH 
RET RETurn frOI routi ne 291 
JP nn JU"P to address n n  195,nL , nH 
RST a RESTART ZERO 199 
ADD HL.DE ADD contents of DE to c on tents of HL 25 
CP n CO"PARE nUlber n w ith nUloer in A 254,n 
DEC HL DECRE"ENT contents of HL reg ister by 1 43 
DEC BC DECRE"ENT contents of BC reg ister by 1 11 
DEC DE DECRE"ENT contents of DE reg ister by 1 27 
tHC HL INCRE"ENT contents of HL reg ister by I 35 
tNC ac INCRE"ENT contents of BC reg ister by I 3 
tNC DE INCRE"ENT contents of DE reg ister by 1 19 
LD (DEl ,A LOAD contents of  A i nto address pointed to by DE IB 
LD A, (DE) LOAD contents of address pointed to b y  DE into A 26 
LDtR LOAD, INCRE"ENT AND REPEAT 237,176 
sac HL,DE SUBTRACT contents of DE frol contents of HL 237,B2 

These arI! the la i n  instructions. In tota l ,  for the ZBI, there are over b91! NOTE:­
�NE!'!ONIC is the 'shorthand" version of the i nstruction as sholln i n  books, asselb l ers 
etc. ( Pronounc e  it 'NEE�ONIC'). The LDIR i n struction is spe c i a l  - it is used to love 

b l oc ks of lelory around i . e . :- HL conta i ns the 'start" address; DE conta i ns the 

'destination ' address; BC contai ns the "nulber of bytes to lOve". What it does is - l oad 
the contents of Ht into address DE, then decrelent BC - if this is not zero, increlent 
HL ind DE and repeat - hence 'LOAD INCREMENT AND REPEAT". So whenever you see an LDIR 

i nstruction (or the nUlbers 237 , 1 76) - you k nOll a b lock of lelory is being loved . This 
is used as a lethod of protection i n  sOle prograls - see later. 

�ACHINE CODE 'LOAD' TECHNIQUES. 

To help w ith +3 dr i ve transfer, you lUSt learn to recogn ise the sequence 0 

instructions (nulbers) frequently  used i n  prograls to lOAD in b locks of code. These 

are:- ( l l  SCF. (2) LD A,n. (3) LD IX , n n .  (41 LD DE,nn. is) CALL n n .  (6) RET. Thus, t 

load i b loc k of code using  lachine code, the sequence i5:- (1) Set the carry flag - this 
s ignals 'LOAD" (SS). (2) Load the acculu l ator !lith a nUlber - this i s  either 8 (to 10iC 
a Header), or :S5 (to load a code b l oc k ) .  i . e .  lie can  hive:- 62,1 DR 02,255. (3) Load 

. 
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� i th a nUlber - this  i nd icates the 5TA�T ADDRESS (S . A . ) of the  b l oc k  in  lelory i . e. 
221 , 33 , nL , n H. (4) Load DE � i th a nUlber - this  is the CODE LENGTH (C . L. ) of the b l oc K  
i . e .  1 7 , nL , �H .  (5) Cal l  address nn . Thi s  is USUALLY (but not a l �ays ) the address o f  the 
LOAD routine  i n  RO" , and = 13bb i . e. :- 215 , 8b , 5 .  (address = 8b + 5f2Sb = 13bb ) . ( b )  
Return frol t h i s  rou t i n e  i . e. 291 .  So, a typ ical sequence to LOAD �ou l d  b e : -
5S , b2,n , 22 1 , 33 , nL , nH , 17 , nL , nH,2BS , 86 , 5, 29 1 ,  or a n y  cOlb ination o f  these nUlbers. A 
typ ical " load gale" structure i s : - ( 11 BAS I C  LOADER. ( 2 )  LOAD SCREENS ( p i dur e ) . ( 3 )  
LOAD SA"E CODE. ( 4 )  JU"P T O  START ADDRESS. I n  lic h i n e  cod e ,  t h i s  �ou ld  appear as : -

SCF 
LD A,a 
LD IX , nn 
LD DE ,17 
CALL 1366 
SC, 
LD A , 2SS 

- signal  "LOAD " .  
- signal  load HEADER . 
- START address 

L��6TH = 17 b ytes for a HEADER. 
LOAD i t .  
s i gnal  "LOAD' .  
signal  l oad " CODE" . 

LD I X ,  1 6384 -

LD DE , b9 1 2  
CALL 1366 

start address = start of screen RA". 
length = l en g th of  screen RA". 
LOAD i t. 

SCF 
LD A , 2SS 
LD I X , nn 
LD DE,nn 
CALL 1 366 
JP nn 

s i gn a l  "LOAD" .  
s ignal  l oad " CODE " .  
START address o f  code. 

-
I LENGTH of code. 

LOAD i t .  
JU"P t o  star t address. 

. No� we know " what to look for" , let ' s  use t h i s  in c on junction w i th the lethods used to 
protect aodern pr ograls . NOTE : - Use 48K "ode excep t  .here 1 28K "ode is specifi ed .  

PR06RA" PROTECT ION �ETHODS. 

H i nts and Tips. Tricks of the Trade. 
(ll. Auto-Run in Bas i c . 

Earl y  Basic progr als �ere protected by lak ing  t hel AUTO-RUN �hen  rel oaded w i th the LOAD 
II cOlland. Th i s  was done by sav in; th!t wi th : - SAVE" nale " L I NE n. Where n was the l ine  
nUlber to star t f rOI. However , this  i s  s ilp l y  -s topped b y  usin g : - "ERSE II  instead of 
LOAD ' " , When the Bas i c  l oads, the auto-run is  stopped and it can be l i sted as usual, 
NDTE : - You can si.i lar l y  save a progra. to +3 dr i ve . i th the cOlland SAVE"nale " L I NE n.  
Th i s  w i l l  auto-run on reload ing w ith  LOAD " " .  Thi� i s  stopped frol auto run n i n g  by 
reload i ng thus : - RESET the +3. At the i n i t i a l  "enu select +3 Basic  by  pressing  the 
'down " cursor ( arrow) key then ENTER. Next type IOid " t : "  and press ENTER. Thi s  te l l s the· 
+3 to expect a l oad frol TAPE. Next, type ler g e " '  then press ENTER and PLAY in the Basic 
- it  w i l l  �OT auto-run and c an then be LISTed . 



(10) 

Invisib le  L i nes, etc.  

A better protect i on for Bas i c  prograls i s  to insert the l ine: - POKE 23659,a - near the 
start o f  your �rogral. 4ny a ttelp t to BREAK i n to the p rogral _ i l l  cause a crash - try 
i t! Typ e : -

I B  RE" protec ted progral 
21 POKE 23659,B 

3B PRINT "PROTECTED" 

41 60TO 4i 

No_ , save to auto-run _ i t h : - SAVE "test"  LINE 11. Next , l oad back, us i ng LOAD " " .  The 
_ord PROTECTED ippears. Now press BREAK - the cOIPuter crash!s! Reset - by  pressing  the 
RESET outton on the left  hand side .  The  reason i s  that location 23659 i s  a Systel 
Varlaole called OFSZ - i t  te l l s the Soec truI the nUlber of l ines ava i lab l e  for p r i n t i ng 
�essages at the jottol of the screen . Thi s  i s  usua l l y  = 2. Try : - PR INT PEEK 23659 - you 
should get 2. if you c hange  this  to zero ,  no  l i nes ar e ava i lab le  and the cOlouter 
crashes. Ho_ever, using "ERSE, the progral can sti l l  be s to p ped and l i sted! NOTE:- Line  
41 stops lessag e pr i n t  out  and  stops an i lled iate crash. So now we  Ni l l  lake our progral 
l i nes INVISIBLE! iype: -

SPOKE 23659,B 

1 8  PRINT "Thi s '  
2 1  ?R I NT ' i s '  
31 PRINT 'Invi s i b l e' 
411 50TO 4B 

En ter :D I T  lode (Caps Sh i f t / l 1 ;  ed i t  each l in e .  W h i l e  in EDIT lode ,  press CAPS SHIFT and 
SY"BOL SHIFT to enter extended lode . Then , PRESS {CAPS SHIFT and 7} , ENTER - the l ine  
d i sappears! Repeat _ i th eac h l i ne .  A LIST now shows j ust the  nUlber 5 - the  f irst l ine  
nUlber! To see how  this  _or k s ,  type:- PRINT PEEK 23635+256fPEEK 23036. Th is  gives the 
start of Bas i c  �s 23755 as _e exp lained ear l i e r .  Now type: -

SI FOR A=23755 TO 6SS35:PRINT A,:PRINT PEEK 4:NEIT A 
No_ type: - RUN 5B. Th i s  shows the above Basi c  l ines.  NOTE:- at 23759,23761 and 
23786,23787 and 2381B,238B1 and 23812,23813 and 23831,23832 _e see 16,7 i . e. INK 7. Thi s  
likes ?APER and INK = 7 and  likes the l ine i nv i s i b l e. Another lethod i s  to p u t  a 

copyright  l i ne in your progral ( usua l l y  l ine 11 then POKE i t  to zero. Thus ,  type : - 1: 

RE" ihis  is "Y CODyright. NOM, f ind  PROS as above. The f irst  l i ne nUlber . i l l  occur at 
23755+1= 23756. Thus , typ e : - POKE 23756,B NOM LIST the progral. Your copyr ight 
i s  nOM in l i ne  I - and it can't be ed i ted out - try i t! this progral could no_ be sived 
to auto-run. It can sti l l  be stopped and l i s ted using "ERSE, but  the l ines . i l l  be  
invisibl el �OTE:- By c hec k i ng PROS and  l i st ing  the  progral l ines - you cou l d  also PUKE 
a l l the other l i ne  nu.bers to zero! NDTE:- Keep thi s  progral for (3) beloM.  
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(3J. Changing �u.erical Values. 
Another useful pioy is to change any nu.erical values, so they read differently to what 
they really are! In the above progra., find PROS. Type in the PEEK-LINE progral to see 
the Basic lines. Suppose we see:-

ADDRESS CODE . TOKEN 

23843 I b  INK 
23844 7 7 

23845 244 POKE 
2384b 51 2 
23847 51 3 
23848 54 b 

23849 53 S 
·23851 57 9 

23851 14 ) Floating-Point 
23852 I } fori of nUlber 
23853 I } = 117 + 92*25b 

23854 187 } = 23b59. 

23855 92 } 
2385b I } 

We can change locations 2384b-2385e by POKEing in different nUleric codes. Try:-

POKE 2384b,54 (=b) 

POKE 23847,53 (=5) 
POKE 23848,51 (=2) 
POKE 23849,49 (=1) 

POKE 23858,48 (=8) 

Also, POKE 23844,1 - restores INK a value. Now LIST it:- Line 5 has becole:- POKE 
65218,31 But the co.puter still uses only the Floating-Point nUlber - so it in fact DOES 
POKE 23659,3' - re.e.ber this when hacking! Try it - type RUN. Press BREAK - the 
cOlputer still crashes! 

(�). Saving BASIC as Auto-Running CODE. 
A Basic progral can be saved as an apparent piece of auto-running CODE bv the following 
.ethod. Suppose .e have the progral:-
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18 RE" Auto-running Basic Codl. 
21 CLS: PRINT 'Saved as CODE!":SiOP 

31 SAVE 'auto-code" CODE 23552.371 
41 60TO 29 
�B FOR A=237�� TO 05535: PRINT A,: PRINT PEEK A: HEXT A 

Firstly, c heck wher, LINE 41 ends - (type:- RUN 51), Re.elber. look for in ENTER 

code (13) - this is the !nd of a Basic linl, Subtract 235�2 tS.A. of Syste. Variables) -
"his gives 371 for the length of code to save. NOM, tYPf:- RUN 38 or 60TO 31. This 
executes line 38 and saves the Syste. Variables and Basic, as CODE, of length 378 bytes. 

When reloaded using LOAD II CODE, the progra. Mill auto-run. starting at line 41 - the 

line �FTER the last one executed. The ilportant point no. is that you can't stoD 
the auto-run Mith �ERSE, since you can ' t "ERSE CODE! NDTE:- In a proper BaSic progra., 
you .ould include the POKE 23059,1 to stop any use of 'BREAK-. Also, the 'BASIC' is nOM 
saved as 'BYTES"! 

(5). Putting "achine Code in RE"S. 

A good place to put nchine code is in a REI. statelent LI a BASIC progral. Thus, you 
could have:-

19 RE" Copyright State.ent 
29 RE" hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh�hhhhhhhhh 

The 'h's' in the RE" can then be POKED with lachine code nulbers. Another place for the 
code is in the printer buffer (23290-23551), hOMever this only applies in 48K lode, 
since in +3 Basic this area is occupied by extra Syste. Variables - see later. 
A sure indication of the presence of lachine code in a REil statelent as above is that 
the progral loads a first Basic part and then a HEAOERLESS block. The lachine code to 
load this header less block "UST be in the first Basic part � will probably be in a RE" 

statelent as detailed above. The line nUlbers will also usually probably be Doked to 
cause a crash. For this reason these sorts of prograls are best loaded using the 
'"Cbasldr' and 'BASCONY' prograls as detailed later. The code can then be exalined with 
the KO! disasse.bler. 

(6) .  Loading and Stopping 'Unmergeable' Basic Loaders. 
As detailed above, with lost Basic Loaders which contain IiChine code - if you try to 
stop thel auto-running by loading using the '"ERSE ' cOllan., they usually crash. They 
CAN be lade to load using the '"Cbasldr' and "BASCDNV' pro;rals supplied and the code 
then exalined using the KOt disasselbler. 



(7) . Other Pro tec t ion �ethods. 

(al. Al tering Systel Var i ab l es. 

( 13 )  

SOle prograls l oad d i fferen t va l ues than norlal into the Systel Var i ab l es.  Pop u l ar 
locations ar e DFSZ (see ear l ier ) ,  and al so ERR-SP. Th is  is the  r e turn address when an 
error occurs .  I t  usua l l y  con tains the nUlbers 84 (L.O . B )  and 255 (H. O . B ) . These are 
stored at 23613 , 23614 - the address of ERR-SP. This g i ves the address 65364 ( i . e . 84 + 
256f255) and t h i s  g ives the error return address as 4B67 - t he norlal

" 
return to Bas i c .  

Check w i th : - P R I NT PEEK 23613 + 256fPEEK 23614  - this  shou l d  g i v e  65364. Also,  P R I NT 
PEEK 65364 + 256fPEEK 65365 - this  should g ive 4B67. ( i . e . 3 + 25611 9  = 4867 ) . The usu a l  
ruse i s  t o  POKE ERR-SP w i th t h e  address 23728 - where 23728 , 23729 a r e  2 unused Systel 
Variab l e  loc ations,  nor l a l l y  contai n ing 3. Thus, POKE 2372B , 1 76:POKE 23729 , 92 is usua l l y  
used i . e. the address i s  1 76+256f92 = 2372B. Since these l oca t i ons  are a ,  any error 
which would  norl a l l y  pr i n t  an error lessage i . e. D-BREAK CONT REPEATS , Out of �elorYI 
etc , wou l d  d i rect  the IBB to address I i . e .  t h e  cOlputer .ou l d  r e s e t  (as _ i th R . USR 0 -
relelber?) . Another Systel Var iab le  used is FRA"ES. Th i s  i s  3 l oc at i ons i . e. 
23672 , 23673, 23674.  I t  acts  as a sort of " c l oc k "  - i ts val u e  i s  increlen ted every 20 
l i l l i seconds by the IBB. SOle progr als l oad val ues into FRA"ES , then rechecK that they 
are w i th i n  cer ta i n  l i l i ts when the progral has loaded. If not i t  usua l l y resets the 
cOlouter . "any of the l a test prograls overwr i t e  the Systel Variab l es - take care if  t h i s  
i s  the case - s i n c e  trying to return t o  Bas i c  M i l l  usua l l y  c r a s h  t h e  cOlputer . 

( b ) . Chec k i ng the  Screen . 

Several progr als c heck the  SCREENS p i c ture l oaded , and if i t  has b een a l tered , reset  the 
cOlouter . These are  in the  l i nor i ty however , and in  lOst exalp l es tne picture can be 
left out to save d i sc space .  

( cl .  �ov ing Code Around . 

"any prograls , after l oa d i ng, love parts of the code to different areas of lelory -
using the LDI R  c Olland ( se e  ear l i er ) .  

(d). Scr alblers. 
SOle prograls , notab ly  the U.S Sold  ser i es,  elp loy SCRA"BLERS i . e . the l a i n  cod e ,  when 
l oaded i n ,  if  c hecked wou l d  seel to be r ub b i sh; but there is usua l l y  a sla l l  b l o c k  of 
code sOlewhere w h i c h  r earranges  or UNSCRA"BLES the .ho l e  code - transforling  i t  back  to 
norlal code. The prob l el is f ind ing i t! The Speed lock protec t i on systel as used by ,any 
software houses inc l ud i n g  U . S .  Sol d , Ocean etc elp l oy a very c Olp l ex scr alb l er .  T hese 
prograls are transferred to d i sc using. the Speed lock  decoder s in t he SP7 beg i nner book . 
Also,  the A l k a tr az protec ted prograls use scr alb l ers aad are a l so best transferred u s i n g  
the Alkatr az decoders i n  the  S P 7  Beg inner boo k , as these scr a.b l er s  lay elp l ov u p  t o  ONE 
HUHDRED separ ate  p i eces of c ode  a l l  of w h i c h  lust be dec i p hered to reveal the la i n' 
progral cod e ,  Nh i c h  c l ear l y  wou ld  take aany hour s .  
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(e) . Changing Line NUlbers .  

ihe +3 can only accolodite l i n e  n Ulbers u p  to 9999 , s o  POKEing a l i ne nUlber t o  a value 
greater than thi s  M i l l  cause the cOlputer to crash when "ERSE" or ' BREAK' i s  used, 
especial l y  when used in conjuncti on w i th POKE 23659,9 (see ear l i er ) .  Reset the +3 and 
type in:-

11 POKE 23659, I:LOAD'T : ' : LOAD " CODE 
21 m� 
31 FOR A=23755 TO 65535:PRI NT A,: PRINT PEEK A : NElT A 

Type RUN 31 - you M i l l  see that the L.O. B of l i n e  21 occurs at 2379 1 .  Del ete l i ne 38 -
type PR INT PEEK 23797,  t h i s  should give 225. T h i s  is the usual terii nator f or a Bas i c  
progral - i f  this  i s  also POKEd t o  I, a crash M i l l  resu l t  as above.  Try i t  - type POKE 
2379 1 , 255:POKE 23797,1. Th is  al ters l i ne 28 to 653B81 Now save to tape by typ i n g  save 
't:':save'test'line a. Reset and load in the usual way - the progral goes into tape l oad 
lode. Try pres s i ng ' BREAK' - the coapu ter crashes! Also try load i ng using  lerge"  Mhere 
the sale �f fect occurs! NOTE:- The RE" can be used to ho l d  sOle lac h i n e  code as 
described earlier. 

fME ?R06RA�S SUPPLIED �ND WHAT THEY DO. 

We have supplied you w i t h  a large suite of progrus ')f1 your SP7 disc to help you w i th 
your progral investigation and transfer. These are l isted be low: -

LOADING lNSTRU CTI ONS FOR PROSRAIIS. 

To l oad a prograa froa your SF7 d isc, proceed as fol lows. RESET the +3 by press i n g  the 
reset button on the left  side of the coaputer. P l ace the SP7 d i sc in the drive and , at 
the l1ain �enu, press the ENTER key. A spec i a l  lIenu type progral will load d i sp l ay i n g  the 
prograa nales and nUlbers. The lessage 'Enter your choice: - ' a lso appears . To l oad a 
specific progral, i t  is then only  necessary to press the nUlber key of the progral 
requ i r ed i . e . 1 to 27 , folloNed by press i n g  ENTER. The selected progral will load and 
run autolatically. The prograas sup p l ied are: -

HEADER READER. 

Probably the lost us!ful progral. To load i t ,  type B then ENTER. T h i s  tel l s  you the 
cOlpos i t i on of the progral you "ish to tran sfer .  (see lat!!r for ful l er detai l s ) . I t  
gives the Progral Nale , Progral Typ e ,  Start �ddrl!ss , Length ,  etc. 
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HEADERLESS BLOCK LEN6TH READER. 

To load , type 7 then (ENTER). Thi s Mi l l  te l l  you the len g t h  of any progra. M i t hout a 
Header i.e. the length of any header l ess b lo c k  e . g .  for a Header , i t  Mi l l  f i nd 17 bytes.  
(usefu l for detec t i ng f a l se Head er s ,  Mhich  are of ten not 17 bytes ) .  
"Cbasldr . 
To load , typ e  11 then (ENTER). It is a '"ac h i ne Coded Basic  Loader ' i.e. i t  loads ( v i a  
aaehine code) those 'Bas i c  Loaders' which con t a i n  lac hine  code and crash Mhen l o aded v i a  
"ERSE " . The progral puts the code ( Basi c  and lac h i ne code) a t  address 32888,  where i t  
can then b e  exali ned w i th your next  progra.: -
BASCDNY. 

To ioad , press �ey 3 then ENTER. It is a BAS I C  CONYERTER , it reads code fro. (3 ) above -
' lists ' any 3as ic  and g i ves the address o f  t he 1st  byte a f ter any RE"S ( w h i c h  lay 
contain lach ine  code) . It  is extrelely versa t i l e  in that it w i l l  a l so lake v i s i b l e  any 
Basic l ines Mh ich �ave b een rendered i nvi s i b l e  [see ear l ier ) ;  i t  also g i ves the TRUE 
value for any nUleric va l ues foun d ,  since t hese lay have been a l tered to g ive f a l se 
values . The TRUE nUler i c  value is the one in brackets. NDTE:- Pressing  ' p '  g i ves a 
l isting to a prin ter but in +3 lode ( i.e. 128K) on l y .  Any lachi n e  c od e  i n  the RE"S lay b e  
exalined M ith : -
KO! jI5ASSE"BLER. 

To load , press key 9 then ENTER. It is an i lportant  add i tion to your SP7 , since you nOM 
have the faci l i ty to load in laehine c od e ,  and get a ful l  d i sassel b l y  of a l l the 
i nstructions - see later for fu l l  i nstruc tions. 
CODE-STOP. 
To load, press �ey 5 then ENTER. It is a lae h i n e  code progra. w h i c h, when added to t he 
end of an auto-running code b lock ,  stops i t  fro. running and returns to Bas i c , leaving  
the code in  lelOry. 
"OVEUP, �DVEDDWN, BLOCK "DYE. 

To load, press keys 13 or 1 2  or 4 then ENTER. As suggested - these prograls love b l oc ks  
of  code around in lelor y .  
SPEEDLOCK DECODER SDI, SDI Trans . 
To load press key 14 or 1 5  t hen ENTER. SOl i s  a use f u l  Speed l oc k  decoder p rogral . h i c h  
enables the EASY transfer to + 3  Dr i ve ( and a backup t o  tape, i f  requ ir ed ) of the 
'Pul sed Leader ' type of progral. 501 Trans transfers the tape fro. SDI to your drive.  
CONVERSION UT ILITY CUb, TRANS128, TRANS48; CU7 . 

To load, press keys 24, 25 , 2b or 27 then ENTER .  CUb and CU7 are neM add i t i ons to SP7, 

wh ich  a l l o w  the transfer of FULL single  l oad 1 2SK prograls to d i sc .  They lake a 
spec ial  tape wh ich is then transferred to d i sc using Trans 1 28 or Trans4BK. Thus , 
prograls such as 'OPERATION WOLF 128K ' , STAR6L I DER  2 12BK', 'H I6H  STEEL 128K' and 'JAWS 
12BK ' lay now be read i l y  transf erred to d i sc. 
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SPEEDLOCK DECODER 50234; SLOCKLDR. 

To load, press key b or 16 then ENTER. S0234 stands for 'Speedlock Decoder for types 2,3 
and 4'; SLOCKLDR stands for 'Speed1ock Loader' - it is an autolatic loader for SD234 
transferred prograls. 
SPEEDLDCK DECODER SDS; SDSLDR. 

To load, press 17 or IB (ENTER). This decodes the latest type 5 Speedlock prograls using 
a 'software elulator' for the decoding. SOSLOR is a loader for SDS transferr� prograls. 
ALKATRAZ DECODER ADI; ADI TRANS; LDADER. 
To load, press key I or 2 or 11 then ENTER. With ADt you can transfer prograls 
protected by the Alkatraz systel. ADI TRANS effects silple transfer of the tape obtained 
frol ADlj LOADER is an auto loader progral for sale. 
ALKATRAZ DECODERS AD2j AD3; TRANSFER. 
To load press keys 1 9 ,  22 or 21 then ENTER. AD2 and AD3 are our NEW Alkatraz decoders, 
sililar to ADI. TRANSFER transfers the tapes frol these AND FBI (see below) to disc. 
FIREBIRD DECODER FBI. 
To load press keys 23 then ENTER. This NEW progral will transfer the lulti-block 
Firebird prograls �hich load with lany very slall blocks, to disc. 
DISKCAT - A FULL DISC CATAL06UE PR06RA". 
To load press keys 2 1  then ENTER. With this superb progral you can now get a FULL 

• catalogue VERY QUICKLY of ALL the files on your discs. 

OBJECTS AND PROBLE"S iN +3 DRIVE TRANSFERS. 
The prograls encountered fall into 3 lain types:­

(I) .  BASIC PR06RA"S. 
If unprotected - these are silPly transferred to your +3 drive using:- SAVE 'nale', 
OR:-AIso use SAVE'NA"E' Line NUlber to auto-run. If protected, e.g. auto-running; stop 
with �ER6E (see earlier), and transfer as above. 

(2) . UNPROTECTED "ACHINE CODE PROSRA"S. 

To test for protection, proceed as follo.s:- Firstly, try loading the Basic Loader ( the 
FIRST part) using "ER6E " .  I f  unprotected, it will stop any auto-run, allowing the 
progral to be L I STed as norlal. If this causes a crash, the progral is quite probably 
protected. Also, if the gale code can be loaded and run separately, using the Execution 
Address (frol the Basic Loader), it is probably unprotected. With these prograls, the 
code can usually be easily relocated if required, and transf!rred to +3 Drive. 

(3) . PROTECTED �ACH INE CODE PR06RAftS. 
Thes@ are in the lajority nowadays and are of course th! lost difficult - needing a 
slall knowledge of lachine cod! to transfer thel. Here, the Basic Loader ( s) "UST be 
loaded checked and listed _ith "CBasldr and BASCONV. Relelber, EVERY progral, protected 
or not, "UST start with a norlal speed Basic Loader. 
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With types (2 )  and (3) , the  lain object is  to get the code into  lelory (i .e .  it lust be  
prevented frol auto-running) , Mhere i t  can be relocated as  required, then transferred to  
+3  Drive. 

PLEASE NOTE:- A l l  trans fer operations lay be done in +3 Basic, EXCEPT t hose Mhich lay 
involve putting any code in the Printer Buf f er area (see earlier) .  Any such transfers 
�UST be done in 4BK �ode - if attelpted in +3 Bas i c  a 'crash' Mill alles t invariabl y  
occur, since in + 3  Basic this area is occupied b y  extra Systel Variables Mhich are used 
by the c Olputer. This is not the case in 48K �ode. Also, it is Mise to try and load a 
progral in +3 Basic BEFORE attelpting to transfer it to disc, to ensure i t  is cOlpatible 
Mith +3 Basic - SOle of the older prograls are NOT c Olpatible Mith the +3!  

OBJECTIVES AND GEHERAL TRANSFER �THOO. 

The ob j ect is to isolate any c ode b l ocks frol the progral, and to f ind their Start 
Address and Code Length, and if possib le  the Execute Address to activate the progral. 
The bl OCKS lay · then be saved to disc together Mit h  a silple Basic progral to reload thel 
A general lethod Mould be: -

( 1 ) . PLAY i n  the gale tape in +3 Basic - lake sure i t  l oads and runs. This lay seel 
rather obvious,  but i f  a gale wil l  not load in +3 Basic it is unlikely you Mill succeed 
in trans ferring i t  to disc. 

(2) . ReMind the tape. Load t he Header Reader progral and PLAY the tape through again -
note a l l  the details  of each blOCK and if ther� are any header less blocks.  NOTE:­
Headerless blocks Mill , of course,  NOT be read b y  the Header Reader progral. 

(3 ) . Reset the +3.  Try to l oad the first Basic part on the tape and stop any autorun by 
typing  1 0a d "t : I : lerge'" then press ENTER and PLAY in the Basic. If it l oads O.K. list 
the Basic and n o te the detai l s  such as BORDER , iNK and PAPER colours , any CLEAR 
statelents and i n  particular any LOAO""CODE and RANOO�IZE USR statelents.  HOMever, if 
the progral crashes : -

i4). Reset the + 3  and load the Bas i c  usin g the �Cbasldr and BASCONV prograls o n  your SP7 
d i sc as fol l ows.  Press ENTER to l oad the SP7 "enu , and l oad the "Cbasldr progral by 
pressing key 11  and ENTER . For 'Nulber of bytes to enter' use the value obtained earl i er 
when using t he Header Reader on the first .  Basic part .  Press any key then PLAY in t he 
f i rst Basic part.  Press any key to reset the +3, then load the BASCONV progral by 
pressing ENTER then key 3 and ENTER • .  For Screen or Printout select Screen by pressing 
the ' 5 "  key ;  for 'Start Address of Code" type in 23755 and press ENTER. For 'Nulber of 
�ytes to Anal yse' type in the sale value as used for the "Cbasldr progral. BASCDNV will 

ist the Basic. NOTE : - If the listing seels "odd", the or i g i n al progral lay have been · 
cOloiled on a SpectruI wit h  a licrodrive attached , in which case PROS .ill be 2381 3 ( see 
earlier ) .  I n  this case, at the end of t he listing , press t he 'doMn" cursor key , then 
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ENTER ind type 60TO 31 to rerun the BASCONY progril. This  t i le for " Star t Address of 
Code" type in 23B 1 3 .  The l i s t i n g  shou l d  nOM be lor, sen s i b l e .  Note the va lues of any 
CLEAR ' s ,  POKE ' s ,  LOAD · · CODE ' s  and RANDO"IZE  USR statelen ts. If there is a RE" " h i c h  
contains lac h i n e  c o d e  d i sasselb l e  M ith  KOl as fol 1 0Ms: - Type CLEAR 31001 then press 
ENTER then type NEW and pres s  ENTER. This resets the +3 but leaves the code intac t .  Load 
the SP7 �enu by pressing  ENTER . then load KD! by press ing key "9"  then ENTER. Fo l l oM the 
i n structions f or u s i n g  the KOl - star t the d i sasselb ly frol 32000. Relelber , you are 
look i n g  for any or a l l of the fo l l owing : -

SCF 
LD A . :!  
LD  I X . nn 
LD D E , nn 
CALL LDAD ROUT INE 
JUI1P TO 5T ART 

The nUlber in I X  g i ves the Start Address of t he code ,  that in DE g i ves the code l en g t h . 

EXAI1PLES OF PROSRAI1 I NVEST I 6ATION .  

�e sha l l  no"  f ur ther i l l us tr a te the  above progral transfer lethods us i n g  t he fol l o N i n g  
p r ogr  us: -

�AN I C  ImER . ( SOFTWARE PROJECTS) . 
�e w i l l  start N i th t h i s  progral which  is tota l l y  unprotec ted . U s i n g  t he Header Reader 
p r ogral gave the f o l I oN i n g  deta i l s : -

Tape Coun t F i l e  Nile Type Detai ls 
---------- ---------
10 - 13 l1an i cl1iner BAS I C  T . L . =69 , P . L . =b9.  A . R .  L i n e  1 
1 4  - 1 8  �IH �/C S . A . =22528 . C . L . =7bB 
19 - B7 �112 �/C S .A . =3276B , C . L . =3276B 

Where T. L . =Total  Length ;  P . L . =Progral Leng th;  S . A. =Star t Address; C . L . =Code Length ;  A . R .  
=Auto-Run L i n e  No;  "/C="ac h i n e  Code .  
Fo l l oNing  t h e  lethod d escribed !ar l ier.  reMind  the tape.  Reset t h e  +3 then select +3 
Basic  and type l oa d · t : ' : lerg!· ·  �re55 ENTER ind PLAY in th! f i r s t  B a s i c  part .  L i s t  the 
Bas i c .  This g ave : -

1 1  CLEAR 31811 
21 PAPER !: INK B·: ClS: LOAD · ' CODE: LOAD · ·CODE 
31 RANDO"I ZE USR 33792 
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A l l �e need �o  do i s  rewr i te the  Bas i c  thu s : -

1 B  CLEAR 38888 
28 PAPER 8: I NK �: CLS: LOAD" ""2"CODE 
38 PAUSE 1 98 
40 RANDO" I Z E  USR 33792 

We c an i gnor@ the f irst  LOAD" "CODE si nce t h i s  silp l y  g i ves t he screen p i c ture. We  "UST 
n ale the second b lock to l oad i t  frol +3 d isc - hen c e  the LOAD" ""2"CODE. The pause 
instruc t i on i n  l i n e  38 g i ves the d i sc dr i ve t ile to stop l Save to d i sc by typ i n g  
save " l i ner " l i ne 1 8 .  Nex t ,  w e  lust load in t h e  LAST b lock  of  c od e ,  a s  t h i s  is  t h e  la i n  
gale code. Type c l ear 3a088: 1oad " "code and PLAY i n  the l as t  b l oc k .  When l oaded , save to 
d i s c  by  typ ing  save """2" code 32768, 32767. The  gale r e l oads using  l oad". iner " .  
Th i s  i s  a typ i c a l  exalp l e  o f  an unprotec ted progral - the Bas i c  cou l d  b e  "ER6Ed and 
l i sted , and a l l  the nec essary i n forlat i on was presen t .  Our next e x al p l e  i s : -

WAY OF  THE EXPLODING FiST. ("ELBOURNE HOUSE) .  

Press RESET .nd load the SP7 "enu .  Press 8 ( ENTER) to load the HReader progral. PLAY i n  
the "FIST " tioe frol t h e  start un t i l  a l l  the headers have been read.  This  gave : -

Tape Coun t F i l e  Nale Type Deta i l s  
---------- ---------

6 - 9 F IST BAS I C  T . L . =3 1 9 , P . L . =31 9 , A . R .  L i n e  1 8  
i a  - 23 t "/C S . A. =32768 , C . L . =6912 (SCREENS) 
24 - ! a7 k "/C  S . A. =24576 , C . L . =389 1 2  

Wher � : - T . L. =  Tota l Len g t h ,  P . L . :  Progral Len g t h ,  S . A . =  S t a r t  Address , C . L. = Code 
Len g t h ,  A . R . =  �uto-Run L ine No. , "/C = "ac h i ne Code.  
Reset.  Selec t  +3 B as i c  and type load " t : " : le r g e " "  and PLAY i n  the f irst Bas i c  p ar t .  
The progral crashed i . � . i t  was probab l y  p rotected and w e  lust  use "Cbasldr and BASC ON Y .  
Pr ess RESET j : oad the S P 7  "enu progralj l oad ""Cb asldr " by press i n g  1 1  ( ENTER ) . T y p e  i n  
3 1 9  i ENTER ) i Q r  code l ength  t o  l oad.  Fo l lowing  the screen i nstruc t i ons,  press any key , 
then PLAY in �he FIST Basic Loader . Af ter ,  press any key ( HO T  ENTER )  to NEW the �Cb asldr  
the  r I ST loader i s  sti l l  intact  at address 32088 . To exali n e  th is ,  re load the SP7 
�en u:  type 3 ( E�TER ) to load ' BASCONY " .  "5" g i ves screen ou tpu t .  Press 'P" for p r i n ter 
outcut N h i c h  i s  autoaa t i c  here i n  +3 Bas i c  ( a  p r i n tout i s  NOT a v a i  l ab l e  in 48K "ode ) . 
Nex t ,  type 23755 ( ENTER) for the code Star t Address, then type 3 1 9  ( ENTER) for l en g t h  o f  
code t o  ana l ys e .  A Bas i c  l i sting  i s  g i ven w h i c h  seeled odd . When STOP ippears a t  the 
bottol of the screen , retry  by pr ess ing  the "down arrow· key then ( ENTER) . Type 
SO TO 3� ( ENTER) - press "5 " for scr een and then type i n  2381 3  ( ENTER) for the Start · 
Address,  then type 3 1 9  ( ENTER) f or the code l ength  to ana l yse. The  Bas i c  l i st ing  i s  now 
lore sen s i b l e l  T h i s  is because the progral or i g i na ted on a cOlputer with a l icrodr i v e ,  . 
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.h i c h  loved PROS up to 238 1 3 .  Not! thl fo l l oMing , BORDER 01 P�PER 01  I NK 01  CLEAR 24�701 

PR I NT USR 348 1 0 .  NOTE : - The val ues shoMn f or CLEAR and PRINT USR Mere FALSE - the true 

val ues "ere those l i sted b y  BASCONV ( i n  brackets ) . Check for protec t ion  thus : - Press 

RESET and selec t +3 Bas i c  - type load ' t : ' ( ENTE R ) . Type BORDER 0 :  PAPER 0: I NK 0:  CLEAR 

24575 ( ENTER ) .  Load code ' k '  using load " code (ENTER ) .  �hen l oaded , type RANDO" I Z E  USR 

348 1 0  ( ENTER ) - the gale ran  i . e  the code Ma! NOT protec ted . Conversion to +3 dr i ve i s  

thus j ust  a la t ter of  l oad i n g  the ' k "  code . i th a su i tab l e  Basic  Loader . Press t he RESET 
button .  Select +3 Bas i c ,  and type i n  the f o l loMing Basic  Loader : -

I B  BORDER b : PAPER b : I NK o : CLEAR 24575 : LOAD ' f i st"CODE : PAUSE 188: RANDO" I Z E  USR 348 1 0  

Pr ess ENTER .  Save t o  d i s c  . i th: - SAVE " F ISTLDR'  LINE I B  ( ENTE R ) . Press RESET. W e  lust now 
l oad the gale code ' k "  into  the SpectruI ' s  lelory frol tap e ,  pr ior to saving  it to d i sc .  

Select + 3  Basic . Type CLEAR 24575 ( ENTER) - keeps the code above RA"TOP.  For a l oad  frol 

TAPE not d i s c ,  type l oad ' t : " then press ENTER.  Type load " code, press ENTER , and PLAY 

in the ' k '  g ale code. When l oaded , save the gale code to d i s c  by typ i ng : -
save' f i s t ' c ode 2 457 0 , 389 1 2  ( ENTER) . The g ale can b e  re l oaded . i t h : - l oad ' F I STLD R ' .  

A d i f feren t type o f  d i f f ic u l ty i s  encoun tered i n : -

JETPAC. IULTI "ATE ) . 

Fo l l oMing  the usua l lethod , PLAYi ng the J e tp ac tape using  the  Header Reader progral g ave 
the f o l loMing  d e ta i l s : -

Tape Coun t F i  l en ale Type Detai I s  
--------- --------

IB - 1 3  JETPAC Bas i c  T . L . =37bj A . R .  L ine  1 
1 4  - 3a SCREEN "/ C S . A . = 1 6384j  C .  L .  =09 1 2  
31  - 52 B "/ C S . A . =24576j C . L . =8 192 
53 - 5S I "/C S . A . =23424 j C . L . = 1 5  
5 6  - 59 2 "/C S . A . =23728;  C. L . =I 
6B - 64 3 "/C S . A . =23672 ;  C . L . =2 

As c an be seen , b l oc k s  1 , 2 and 3 w i l l  cause prob lels s i nce they load i n  the P r i n ter 
Buf fer and Systel Var i ab l es areas. Fol lowing  the usual  let hod , RESET the +3, se l ec t  +3 
Bas i c  and type l oad " t : " : lerge " ·  and PLAY i n  the f i rst Bas i c  par t .  This g ave L i n e  I . h i c h  
c on ta i n ed a CLE�R 24575 and a RANDO" I ZE U S R  24576. Delete Line  I .  Type c l ear 
24575 : 1 oad " code �aB8B and PLAY in the SCREEN b l oc k .  Save to d i sc w i th save ' SC R " code 

48080 , &9 1 2 .  Type l oad" code and PLAY in  b l oc k  B .  Save to d i sc w i th save" a · code 2457 6 ,  

8 1 92.  Type l oad " code �B8B8 a n d  PLAY in  b l oc k  1 .  Save to d i sc w i th save ' l ·code 401BI , 1 5 .  
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The prob lel nOli are "b l ocks 2 and 3 .  HOllever , . these can b e  POKEd in as they are on ly  I 

and 2 bytes each .  The technique for b l ock  3 is to load i t  to a convenient address e. g. 
36864, then add a sla l l  piece o f  LO I R  'lover ' code to the �nd ,  II hich lIi l l  love the blOCK 
to i ts correct addr!!ss then jUIP to the execute address AFTER all  disc drive operations 
are over. For this .e shal l elploy another short  but very useful progral IIhich lie sha l l  
cal l  ' INPUT'.  This i s  a Basic l ine of  the forl: -

I S  FOR A=4SBSS TO 4S838 : I NPUT B:POKE A , B:NEXT A 
Type CLEAR b5S3S t hen l oad"a: I : l oad l l "code 36864 and l oad the b l ock frol disc. Type in 
the above I NPUT l i ne for the range 36888 to 36893 and enter the fol lolling nUlbers :- 33, 
�, 144, 17 , 128, 91 , 1 , 16, a .237 , 1 76 , 1 9S , a , 96. Save t o  disc lIith  save"neIl 1 cd"code 36864,38. 
Reset the +3. Sel ec t  +3 Basic. Rewind the Jetpac tape, type load " t:I:lerge ' "  and PLAY in 
the f i rst Bas i c  part. Edit Line 1 to read : -

( F irst par t )  
1 ------------ . : LOAO'SCR"SCREENS:I NK 3: PAPER 8 : PR I NT A T  5, aj 'LOAO"S "COOE:POKE 2372B , 233 

: ?OKE 23672, 67:POKE 23673, 1 3 1 : LOAO" NEWICO"COOE 36864: PAUSE IB8: RANOO" I ZE USR 36888 

Save to disc .ith save'JETPAC"L INE 1 .  Rel oad w i th LOAO"JEiPAC ' ,  
NOTE:- The code a t  36888 i s:-

LO HL , 3 6864 
LO OE , 2 3424 
LO BC , I6 
LO I R  
J P  24570 

i , e , the 16 b ytes at 36864 are loved to 23424. The progral t hen j Ulps to t he start 
address of  24576. 
�OTE: - Wherever a Basic l oader crashes on trying to l oad i t  using the .erge"' cOlland, 
this i ndicates the progral is probab l y  protected, and the Basic lust be loaded using 
�Cbas l dr and BASCOHV as detailed ear l ier. 

HORAC� ANO THE SPIDERS. ("ELBOURNE HOUSE) . 
Aga i n ,  us ing the Header Reader to analyse the progral lie find: -

Tape Coun t F i l enale Type Oetai 1 s 
--------- --------

1 1  - 1 3  spiders Basic T. L . = 15 j  A.R. Line 18  
1 4  - 18  SP I DERS Basic T. L. =256jA. R. L i ne S 
19 - 32 s SCREENS S . A . = 1 63B4j C. L. =69 12 
33 - S2 h "/C S . A . =24576 j C . L . =8 1 9 1  

5 3  - 56 h l  "/C S. A . =3276Bj C . L . =8 1 6  
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Type l oad " t:" : lerqe " "  and PLAY in the f i rs t  Bas i c .  This  showed : -

. 1 1  LOAD" S P I DERS' 

L e . it s i llply l oads in the second Basic.  Reset .  Type load " t:":urqe" and PLAY in tl 
second Sas i c .  L ist in g  showed a CLEAR 24575 , R . USR 24576, + ONE LOAO"h'CODE cOlland .  Th 
seeled to in fer that the last code block lust be loaded by the " h "  code block ,  Mh ich 
indeed the c ase .  The header i n  biock ' h i "  Mas thus false.  F i rst  we load the " 5 '  code 
typing  c l ear 24575:load " " c ode 48981 and PLAY i n  the '5"  b l oc k .  Save to d i sc _i  
save's' code 48888 , b9 12 .  ! Th is  CAN be  oli tted if  des ired , as the scr een is not usu a l .  
checked i n  these old prograls ) . Type load " " code a n d  PLAY i n  the ' h '  block . Save t o  d i ! 
� i th save ' h ' c ode 24576, 8 19 1.  Oe �ete the Basic l i nes and use the PEEK L I NE p roqral 
eX.li n e  the range 24576 to 65535. Thi s  showed:-

Address Con tents �nelo n i c  

24576 
24577 
24578 

1 95 
224 

1 27 

JP  
L.O . B  = ( 1 27X256 ) +224 
H . O . B = 32736 

i . e . the i n s tru c t ion is JU�P to address 32736. 
Use P:�� L I NE now to exaline the area frol 32736 to 32764. This gave:­

Loc a t i on NUlber �nelon i c  
32736 221 
32737 33 LD I X ,  (8 X 256 ) +\1 = B = S . A. 
32738 a 
32739 a 

32748 17 
32741 1 6  L D  DE ,  ( I  X 256) + 1 6  = 1 6  = C . L .  
32742 a 

32743 175 XOR A = LD A , a  = S i gnal  Header Load i n g  

32744 55 SCF = S i g n a l  LOAD 

32745 285 
32746 86 CALL RO" Load Rou t i n e  
32747 5 

32748 221  
32749 33 
32758 288 LD I X ,  ( 921256 ) +298 : 23768 = S . A .  
3275 1 92 
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32752 1 7  

32753 1 3  L D  D E ,  (3X 2S6 ) + 13  = 781 = C . L .  

327S4 3 

32755 62 LD A , 255 = Signal  Code B l o c k  Load i n g  

32756 25S 

327S7 SS SCF = Sign a l  LOAD 

32758 29S 

32759 Sb CALL RO" Load Routine  

3276B 5 

32761 243 D i sab l e  I n terrupts (no t i lpor tan t l 

32762 1 95 
� �, r �  
� L / O J  1 9q JP ( 95X256 ) +199  = 245 1 9  = Execute �ddress 

32764 95 

We have c over�d t h i s  p rogra. in deta i l to c l ar i fy the c l ues to b e  l oo ked for.  Thus , t h i s  

code l oads �he l ast  b l oc k  " h i '  t o  address 23769 the l en g th b e i n g  7 8 1  � y tes . I t  then  

jUlps to  t�e :xecute Address  of 245 1 9  to s tar t the progral .  ihe  prob l e l  here is  that  the 

l oad i n g  addr �ss is  so  l ow ( 23769 , w hereas PROS i s  on l y 237SS) that the code wou l d  

over.r i te any 3as i c  � e  use to l oad i t .  T o  overcole th i s ,  we  l oad  ' h i '  t o  i ts usu a l  

address of  32763 then add a p i ece  of  lover code t o  the h i  code w h i c h  w i l l  love i t  b a c k  

:0 �he correct  idd r e ss , t h e n  j UIP to t h e  execute address. T y p e  l oad " code and PLAY i n  

t�e h i  b l OCK .  Use t h e  I NPUT l i n e  f or the range 33SSB t o  33S63 a n d  enter the fo l l ow i ng 

nUlbers : - 33 , a . 12B , 17 , Z8B , 92 , 1 , 1 3 , 3 , 237 , 1 7 6 , 19S, 1 99 , 95. ih i s  lover code i s : -

L D  HL , 3276B - Star t of b l ock  t o  love . 

LD OE , 2376B - Des t i nation of b l o c k .  

LO BC , iS I  - � o .  o f  bytes t o  love . 

LDIR  - "ove t he b l oc k .  

J P  245 1 9  - JUlp to Execute �ddress. 

Save the  new c ode to d i sc w i th 5av e ' h l " code 3276B , 796. Reset the +3.  S e l ec t  +3 Bas i c  and 
type ! oad ' t : ' : 1er g e "  and PLAY i n  the  �ec ond Basic p art .  Ed i t  t he Basic  to r ead : -

Res t of pr oqral . 

5B LDAO ' h ' CODE : LOAO"h l 'CODE 

55 PAUSE IBB 

6B RANDO " I ZE USR 335S. 

Sa v e  to d i sc . i t h  5av e ' horac e " l i n e  5. Re l oad M i th load"horae e · .  
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ZOLY X .  ( Y / S ) . 

The protect i on on t h i s  progral is a spec i a l  type used b y  P layer s .  I t  i s  i n d i c ated b 

shor t f i rst  Ba s i c ,  f o l l owed by a short code b lock .  The rest o f  the progral then 1 0, 
� i th b l uel b l ac k  l oading  s tr i p es. Using  the Header Reader gave ! -

Tape Count Fi lenue Type D eta i l s  
---------- --------

, 
b - 9 Z o l y x  Basi c  T . L. = 1 42i  Auto Run L i n e  B .  

I B  - 1 4  l oa d er "/C S .A . =65B24i C . L . =512 .  

15 - Spec i a l  Loader 

Reset.  Type 1 0ad · t : · : lerg e · ·  and PLAY in t he f i rst Bas i c  part.  Th is  qave : -
1 8  PAPER 'B : BORDER B : I NK B: CLEAR 32767 

28 LOAD" CODE 65824 

38 RANOO" I ZE USR b5824 

48 POKE 234 1 8 , 84 

5B SAVE ' Z o l y x ' L I NE B 

68 LOAO '"asU" 
P l ease note this aasi e  - w her ever you see a sili l ar Bas i c  you w i l l  know the P l ay 

- protec t i on systel i s  b e i n g  used. Type c l ear 27B81:loa d " ' code and PLAY i n  the ' l oad 
code b l oc k .  D e l ete the Bas i c ,  and use PEEK L I NE in the range  65824 to  65535 to exal 
the ' l oader ' code.  At 65824 we see a D 1  i n struct ion ; then a scr alb l er w i th HL contain  
the start which  = ( 2541256 ) + 128 = 65152.  A l so , at &5041 we see a JP FES8 instruct 
i . e .  j UIP to 65152 .  Thus , by  POKEi ng  6584 1 , 2 5 1  and 65842 ,28 1  then RANDO"I ZE USR bS 
this act i vates the scra. b l er and decodes the code . Use PEEK L I NE in the range b5152 

65535 to exal i n e  the g al e  l oader code. The i lp or tant po i n ts are the LO SP , 24S76 at bS 
and the J P  45a56 at  6521 3 .  Thus, type POKE 65153 , 8: POKE 65154 , B: POKE 65155 , i : POKE 652 

25 1 : POKE 652 1 4 , 21 1 .  This reloves the LD SP eOlland and forces a return to Bas i c  when 
gale has l oaded. Type RANOO" I Z E  USR 65 152 and PLAY in the  rest of the tap e .  When l oad 

the p rogral w i l l  return to Basi c .  We now need to know w her e to save the code. At 65 
there i s  a b l OCK love ( LDOR) which  loves t he code UP frol 65B23 to 65535 , the l en 
b e i n g  2848 1 .  Thus , the code to save i s  frol 65535-2148 1 = 45054 to 65535. Save to d 

w i t h  save ' z ' code 45808 , 28535. Reset and wr i te the fol lowing  Bas i c  loader : -

1 8  CLEAR 24S8S: l0AO'Z ' CODE: PAUSE l BI : RANOO"lZE USR 45056 

Save to d i sc w i t h  save " Z o l yx 'L i n e  18 .  Rel oad w i th load ' Z o l yx ' .  
NOTE : - I t  is  n ec essary  to  relove the LD S P  ( l oad stack pointer ) cOI.and since  using t 

as Ne l l  as a CLEAR c an c ause a crash when returning to Bas i c .  The 251 and 211 put 
cOllands E l  and RET or Enab l e  in terrupts and Return at the end o f  the code for c i n  
return to Bas i c .  "ost o ther P l ayers protec ted prograls elp loy a s i l i l ar I!thod and 
bl transferred to d i sc in a s ili l ar way. 
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APACHE SOL D .  ( CRASH FREE TAPE - FEB ' 98 ) . 
Us i n g  the neader Reader progral gave : -

T a p e  Count 

3 - 5 
6 - 21 

2 1  - 22 
23 - 186 

F i lenaee Type 

APACHE Bas i c  
screen "/C 
apache Basi c  
Header less b l ock .  

Deh i l s  

i . L . = 1 43 ;  A . Run L i n e  8 
S . A . =3276B ;  C . L. =6912  
T .L . =54; A. Run L i n e  1 .  

Typ i n g  l oad " t: I : lerge"1  and  PLAYi n g  the  f irst Bas i c  g ave : -

1 8  RE" ag 
15 BORDER 2 : iNK 2: PAPER 2 : BRI6HT a: CLS 
2B LOAD " " SCREEN$ 
38 PRINT AT a , 0 ;  
48 I N K  l : PAPER 1 
58 BORDER 7: LOAD " "  

9999 SAVE "APACHE "LINE 8 

he second b l o c K  i s  the screen p i c ture . h i c h  c an be oli tted.  RESET and type 
load " t : " : lerge ' "  then press ENTER and PLAY in  the second Bas i c  part.  The progr al 
c r ished . It  Ma5 thus rel oaded us ing  "Cbasldr and BASCOHV i n  the usual  .ay.  ihis shoMed : -

1 8  RANDO" I Z E  USR 23778 
28 RE" ( "ac h ine  Code) 

j . �. the lachine code to l oad the l ast lain header l ess � l ock Mas contained in the RE" 
statelent as descr i bed ear l ier. Us i n g  PEEK LINE shoMed this to b e : -

D I  
L D  SP , 23973 
LD HL , 2377B 
?USH HL 
LD (236 13 1. ,  SP 

LD HL , 34 1 84 
. PUSH HL 

LD DE , 4 1 536 
LD I X , 24881 
LD A , 2S5 
SCF 
JP 1366 
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Frol this  we see  that  the S . A .  = 24811; th, C . L. 2 4 1 536 - th, E . A. i s  obtai n,d frol 
LAST va lue PUSHed on the stac l ,  i . e. 34114. W, nOM need to use a p i ece of .ac h ine  c 

to load the f i nal  header l ess b loc k ,  then save to d i sc . Reset  the +3. Use I NPUT i n  
r a n g e  418BI to 488 1 5 ,  R U N  i t  and enter the f o l lowing nUlber s : - 243,62 , 255 , 55 , 22 1 , 
192 , 93 , 1 7 , 64 , 1 62 , 215 , 86 , 5 , 25 1 , 28 1 .  Save to d i s c  M i th save "ap l d r ' code 4BIBI , 1 6. Reset 
type CLEAR 2 3999 then type in AS A D I RECT CO�"AND : -

LOAO'APLDR' CODE 1 6384 : PAUSE 111: RANDO" I ZE USR 1 6384 

This l oads the loader code to the .creen , where i t  w i l l  not be  overwr i tten when the I 

code b l ock i s  l oaded. ?ress ENTER and PLAY in the last header l ess b lo c k .  Save to c 

w i th save " i n d i a n ' code 24100 , 4 1 536.  Reset and type in t h i s  Bas i c  I oader : -

1 1  CLEAR VAL '23999 1 : LOAO" I NOIAN"CODE: PAUSE VAL ' l li" : RANDO" I Z E  USR VAL' 34 1 14 "  

Note t he u s e  of  VAL , t h i s  i s  b ec ause the CLEAR state.ent is  s o  low ,  a l l owi ng l i t t l e  I 

for any Bas i c .  Save to d i sc  . i t h  save'go l d " l i n e  1 1. Reload w ith  load ' go l d " . Th is  proc 
i l l ustrates the use of header l es s  b l ocks as a .eans of pr otec tion . 

, BALLBREAKER 2 .  ( Y  IS FREE TAPE l . 

Th i s  p rogral a l so i l lustra tes  the use of lac h i n e  code in a RE" state.en t - her! 
causes the Bas i c  to crash w hen loaded using  lerge" ' .  Using the Header Reader pro� 
showed : -

Tape Coun t 

5 - 1 1  
1 1  - end 

F i l enile Type 

BB2 Bas i c  
Header l ess bloc k .  

Deta i l s  

T . L . = 1 1 17 ;  A. Run L i n e  i .  

Aga i n ,  t h e  header l ess b l ock AFTER the f i r s t  Bas i c  "UST l ean lac h ine  code in a RE" i n  
f i rst Bas i c  par t .  load the  Basic us i ng "Cbasldr and  BASCONV in the usual  � 

for BASCONV enter 2381 3  for the Start Address of t he Code, and 1 1 17 for the Len g t t  
code t o  ana l yse.  T h i s  shoMed the lachine c o d e  in a R E �  statelen t ,  starting  at  32i 
Press BREAK then the down c ur sor key and ENTER to g o  i nto +3 Bas i c .  Type c l ear 3BE 
new then load the SP7 �enu and l oad the KDl d i sasselb l er .  O i sasselb l e  frol address J 

Hex or 32984 Oec i la l . Th i s  s howed the fol l ow i ng i lpor tant poi n ts : -

Address ( Dec i lal )  Address (Hex)  "ntlo n i c s  Detai l  5 

----------------- -----.------- --------

32994 7054 J R  706C lUlp to l06e 
3 2 1 19 706e LD  SP , I  Set Stac k Poin ter 
32 1 1 1  706F LD BC , 1I197 BC holds no .  bytes to love 
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321 1 4  7D72 LD HL , (SC53) Set HL to PROS. 
321 1 7  7D75 LD DE , 8881 DE ho lds offset = 129 
32128 7D7B ADD HL , DE Add 1 29 to PROS 
3 2 1 2 1  7D79 LD DE , FE2D Destination  = 65809 
32 124  7D7C LO I R  "ove bytes to FE2D 
32126 707E JP  FE2D Ju.p to Star t. Address 

The net resu l t  i s  thus to .ove the 487 bytes fro. PROS � 129 Mhi c h  here = 32888 + 1 29 
=321 29 = 7DBl  Hex to FE2D = 65869 , then j UlP to the E . A .  of 65869. 

The la i n  p o i n ts f rol 32129 are : -
Address ( D ec i la l )  Address ( He x )  "ne.on ics Deta i l s  
----------------- ------------- ---------

32131  7DB3 LD DE , 1 1 61  C . l .  =4449 
32134 7DB6 LD I X , BU8 S . A . =3276B 
32 189  7DBD LD DE , B6ED C . L .  =3454 1 
32192 7DC8 LD I X , 60D6 S .A . =281 1 B 
3221 5  7DD7 JP 8108 E . A . =32768 

i . e . th is  g i ves the Star t Address and Code Len gt hs of the l as t  2 header l ess b lock s ,  and  
the  Execute Address.  Nex t , type  i n  the  fo l l ow i n g  POKES:-

POKE 3210B , 0  
POKE 32 189 , 8 - Reloves the ' LD SP i nstruction .  
POKE 321 1 8 , 8  

POKE 3 21 1 4 , 33 
POKE 32 1 1 5 , 8  - 6ives  effec t i v e  PROS = 32111 
POKE 321 1 6 , 1 25 

POKE 32122 , 8 - "oves c ode to 36864 
POKE 32123 , 1 44 

POKE 321 26 , 25 1  - Enab l e  interrupts 
POKE 321 27 , 28 1 - RETurn to Sas-i c 

Type �ANOO � I ZE USR 321 1 1 , press ENTER � this  .oves the code to 36B64 .  Save to d i sc  M i t h  
save " l d ' c ode 36864 , �87. W e  nON need t o  r e l oad th i s  code to the c orrect address o f  6586 9 .  
Reset . Type CLEAR 278B8 : l oad " l d " code b5869 . Type POKE 65155, 25 1 : POKE 651 56 , 281 . Th i s  . 

• akes the progral r eturn to Basic  af ter load i n g  the rest of the code. Type RANDO" I ZE USR 
65869 and PLAY i n  the rest of  the tape .  Save to disc Mith save" b b " cod e  281 1 8 , 3454 1 .  
Reset and type i n  the fol l oN i n g  Bas i c : -
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11 CLEAR 2699B: LOAD"B8"CDDE : PAUSE 111: RANDOPl I ZE USR 32768 

Save to disc w i th save"bal lbr2" 1 ine  11. Rel oad w i th load " ba l l b r2 " . 

JET SKI S I I1ULATOR. !CODE�ASTERSI . 

T h i s  progral i l l ustr 3tes the sp l i tting of one l arge  c od e  b l ock into two par ts, ana 
tr ansfer of the l ower part to the screen frol wher e it is loved back  to i ts norlal y 

us i ng an LDIR b lock love cOlland. Frol the Header Reader Me get:-

Tape Count  

7 - 1 3  
1 1  - end 

F i l enue Type 

Jet Basic 
Header l ess b l ocks 

Detai  Is 

T . L . =329; A . Run Line  1 1  

Again the presence of code i n  a Basic l oader is ind i cated . Type 1 0ad "t:I : lerqe " ' 
PLAY i n  the f irst Basic  par t .  This gave:-

1 1  CLEAR 
21 FOR J=24S7b TO 24594 
33 READ A 

41 POKE J , A  
S I  NEXT J 

aa RANDOPlIZE  USR 24576 

7a DATA ! 7 , I,l , 22 1 , 33 , B , 2SS, 62,2SS , 5 5 , 2IS , 80 , S , 2 1 2 , B , I , 19S,a,255 

This e x alp l e  is d i f f erent in that the lichine code is POKEd into p l ace by the S, 
progral.  Change the l ast 3 data i tels' so that L i n e  71 r eads:-

7a DATA 1 7,I , l , 22 1 , 33 , B , 255, 62,25S , 5 5 , 215 , Bb , 5,21 2,1,1,251 , 211 , '  

This w i l l  forc e  a return t o  Basic  a t  the end o f  the progral. RUN the progral and I 

the tape.  Del ete the Basic. Note that frol the above data the b l ock l oaded wi l l  ha\ 
S . A. =b52BI and C . L . =2Sb. Use PEEK L INE in the range 65281 to 65535 and Me f i nd : -

Address Plnelon i e s  

---------
bS31Z LD DE,691 2  

b53BS LD I X,lb3B4 

bS31B LD DE,4 1 529 

05321 LD I X , 237S1 
05334 JP 23751 
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We �i l l  no� load the lai n  code i n  256 bytes hi g her than norla l ,  then sp l i t  it  i n to 2 
parts - the l o�er part b e i n g  loved down to i ts cor r ec t  p l a c e  by a p i ec e  of lover code 
wh i c h  we add to  the end of the l ower p i ece  and load to the screen area. Reset the  +3. 
Type i n : -

1 8  CLS : FOR A= 1 63B4 TO 1639B : I NPUT B: POKE A , B : NE X T  A . 
28 SAVE " j s l d " CODE 1 6384 , 1 5 

RUN the progral and enter the fo l lowing  nUlb er s : -

62 , 255 , 55 , 22 1 , 33 , 1 98 , 93 , 1 7 , 57 , 1 62 , 295 , 86 , S , 25 1 , 2 9 1 . When the l as t  nUlber i s  entered , the 
p r ogral " j s l d "  is  saved to d i s c . De l ete the Bas i c ,  p l ace the tape at the start o f  the 
la i n  b l ock.  Type in  AS A D I RECT CO""AND: - CLEAR 2498S : LDAO " J SLO"CODE: PAUSE 18a : RANDO"I ZE 
USR 1 6384 and PLAY i n  the rest of the tap e .  Save to d isc  i n  2 parts i . e. 
save " jup low" code 24986 , 2999  then s ave"jup h i " code 26B86, 39529. We now need to tag the 
lover code onto the start o f  the " j up low" code . Do this as fo l l ows : - Reset the +3 .  Use 
I NPUT f or the range 48888 to 4B813.  RUN i t  and en ter the  fo l l ow i n g  nUlber s : - 33 , 1 4 , 64 ,  
1 7 , 1 98 , 92 , 1 , 28 8 , 7 , 237 , 1 7 6 , 195 , 198 , 92 .  Th is  i s  i n  lac hine  cod e : -

LD Hl , 1 6398 
LD OE , 237SS 
LD SC , 208B 
LDIR 
JP 23759 

Re l oad the code  frol d isc  w i th l oad " j u p l ow"cod e  4B8 1 4 .  Save t h i s  i n c l ud i ng the lover 
code � i th save " j etlvd "code 49898 ,2BI4 .  Reset the +3 and �r i t e  the fo l l ow i n g  Basic  l oader 

19 CLEAR VAL " 6 553SI : LOAO" JUPH I "COOE VAL"2575B " : LOAD " JET�D" CODE VAL " 1 6384 " : PAUSE VAL 
" 1 9i" : RANDO" I ZE USR VAL " 1 63B4" 

Save to d i sc w i th save" j etsi . " l i n e  19 .  Re l oad w i t h  load " j ets il " . 

FRED 48K. ( O R I G I NAL ) . 

T h i s  i s  another unusual prog r al in that i t  -loads as CODE and as such i t  is ilPoss i b l e  to 
stop i t  run n i n g  using  the ler ge " "  cOlland .  The tec hn i que i s  to l oad the  code to a h i g her 
add r es s ,  then use  PEEK L I NE to l oo k  fer the requ i r ed RANDO " I Z E  USR nUlber in  the Bas i c  
part  of the code.  Frol t h e  Header Reader �e f i n d : -

Tape Coun t F i l enaae Type Deta i l s  

1 - 2 
3 - 38 

FRED 
ser 

Bas i c  
"le 

T.  L .  =426; A.  Run L i n e  1 a 
S . A . = 1 6384; C . L . =3B766 
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�e w i l l  load t he 2nd ( code) b lock 1 8088 bytes h igher than norlal  to stop i t  
run n i n g .  Reset the +3. Type load " t : " : load " " c od e  26384 then PLAY i n  the 2nd b l oc k .  
PEEK LINE t o  exal ine  the range frol 33755 t o  65535. NOTE now the start of the Basic  
is now  = 23755+1 9981 = 33755. Look ing at  the Bas i c  tokens g ives the  RANDO"IZE USR 3 
c Olland - t h i s  is the Execute Address. T he code nOM occup i es 263B4 - 57158 i n  lelory 
lust nOM add a p i ece of lOver code to the end of  t he lain  code in the usual  way 
del ete the PEEK L lk!,  and use I NPUT in the range 57151-57 1 64. RUN i t  and enter 
fol lowing  nUlber s : - 33 , 1 6 , 1 83 , 1 7 , 1 , 64 , I , 46 , 1 28 , 237 , 1 7 6 , 1 95 , 77 , IIB. In code th is  i s : -

L D  HL , 263B4 

lO DE , I63B4 

lO BC , 38766 
lOIR 
JP 312B5 

Save the who le  code to d isc with  sav e ' flv"code 26384 , 317B l .  NOTE : - This  ( 
cannot be rei oaded i n  +3 Basic since i t  M i l l  crash the cOlputer by over l oad ing  
Systel V ar i ab l es area  ( see ear l i er ) . We  lust a l so add another p iece of code wh ich  I 

change the +3 i n to 4BK Basic lode .  The code . i l l  then load and auto r un as norlal • . 

• is done thus : - Reset the +3. Wr i te the fol l oM ing  Bas i c : -

1 8  RE" 41 SPACES 
28 lOAO "F"V"COOE: PAUSE IS8 : RANDO"IIE USR 23762 
38 RANO�IZE USR 57 1 5 1  
48  FOR A=23768 T O  23797: INPUT B : POKE A,B: NEXT A 

Type RUN 48 and en ter the fol l o.ing nUlbers : - 1 3 , 1 3 , 243 ,42 , 6 1 , 92 , 35 , 54 , 1 9 , 43 , 54 , 3  

:4 , 2 7 , 4J , !4 , 1 1 B , t3 , :4 , B , 43 , S4 , 8 1 , 249 , I , 253 , 1 27 , 62 , 4B , 1 , 1 , 253 , 2 13 , 1 , 1 66 , 28 1 , 5 6 .  T h i s  I 

?OKE the lac h i ne cod e  into the RE" statelen t i n  L i ne 1 8 .  Del ete l i n e  48. Save to I 

w i th save ' f r ed ' l in e  1 1 .  Rel oad . i th l oad ' fred ' • 

• e hope the above !lalP l es w i l l  c lear ly i l l ustrate the lethods to transfer a var i etl 
your prograls to d i sc , and you should  nOM be a b l e  to use these w i th sOle lod i f i cati 
to transfer lost other prograls. 
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( 3 1 l  

+ 3  U T I L I T Y 1 2 B K " 

I NS T R U C T I O N S  F O R  U S E 

The Z8B p rocessor in the S p ec trul can on l y  addr ess b4K of lelory at once. However , i n  
the new 1 28K Spectru.s, the cOlputer con t a i n s  1 28K o f  RA" and 32K o f  KO". The ex tr a 
lelory c an be slotted in and out of the norlal  b4K at .i l l ,  by a systel ca l l ed PA6INS.  
This  is  achieved b y  setting  the right  b i ts i n  an  Input/Output port  - address 32765 

dec i u l  or 7FFDH was c hosen for the new Spec tr uIs.  The ae.ory up is shown be low : -

DECI"AL HEX 
65535---------------------------FFFFH 

RA" B - 7 

49 1 52---------------------------CBBBH 

RA" 2 

3276B---------------------------BBBBH 

RA" 5 

1 6384---------------------------4BBBH 

RA:1 a - I 

a---------------------------a 

RA"s 2 and 5 are ALWAYS in the pos i t i on s  shown . The K� Janks are of two types; RA"S 4 
to 7 -are con tended ( i . e . they s hare tile w i t h  the v ideo c i rcui try)  and RA" B to 3 are  
nc ontended i i . �. the pr ocessor has  exc l us i v e  use ) .  Anv lac h i n e  c od e  wh i c h  has  cr i t i c a l  
i l ing  loops  ( such a s  lus i c  or c Ollun i c a t i ons  prograls) shou l d  k eep  a l l such routines i n  

the unconten ded banks.  The b i t  f i e l d  for t h e  hardware swi tch at  32765 i s : -
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It is i lportant to note that the pagi ng in and out of RA"S ind ROilS using th is  port  
ONLY BE PERFOR"ED US I NG "ACHI NE CODE ROUTINES , AND CANNOT BE  DONE FRO" BAS I C .  
B i ts B , l  and 2 lake a three b i t  nUlber wh i c h  se lec ts which RAil goes i n t o  the CaBBI 

FFFFH IUOr'( s lot . In  Bas i c , RAil I is  nor u l l y  in si tu, and when �di tin g ,  RAil 7 is I 

f or var i ous huffers ind scr atchpads . B i t  3 swi tches screens; screen B i s  held i n  RI 
(beg i n n i ng at 4IaSH ) ind is the one that Bas i c  uses , screen 1 is held i n  � 
(beg i n n i ng at C3aBH)  dnd can on l y  be used b y  lachine  c ode p rograls. B i t  4 deterl: 
whether �O" a ( the ed i tor RO") or RO" I ( the Bas i c ROIl) i s  paged i n to I to 3FFFH. B: 
i s  a s afety featur e j  once this b i t  has been set , the lac h i n e  iSSUles a standard 
SpectruI conf igur a t i on and all the lelory pag i n g  c ircui try  is  l oc ked out .  I t  c an onl l  
r e turned to 129K by pressi ng RESET, or b y  swi t c h i n g  off.  

The lain po ints to be  aware of  when trans f err i ng 128K prograls are:-

( I) .  ALWAYS cons ider where the Stack is - if you put  i t  in RA" 7 then page i t  out , 
.i l l  produce an i lledi ate crash! 

( 2 ) . ALWAYS �e aware which  RA" and RO" you ha ve p aged or are going  to page - check  
appropr i ate b i ts .  

' ALL the prograls on  your SP7  d i sc wi l l  run on the  +3  i n  +3  Bas i c .  
NOTE : - Relelb er , t o  l oad any progr al:- A t  t h e  + 3  "en u ,  insert the SP7 d i sc and pr 
ENTER - sel ec t  the progral to load by  press i n g  the appropr iate nUlber .  
W e  lust thus l ook  for the fol lowing o r  s i l i l a r  p i ece  of code sOlewher e i n  t he Bi 
Loader w h i c h  w i l l  perforl the letory swi tch i n g  i . e . : -

LD BC , iFFDH - Loads BC regi ster w i th I /O address. 
LD A, 1 3H - Load A rtg ister w i th data  for switch  - _here i t  pages i n  Bas i c  R( 

OUT (C) , A  
LD I X , CiBIJH 

LD DE, UBBH 

LD A , FFH 

SCF 
CALL 55bH 

RH 

and RAIl 3. 
- Perforl the swi tc h .  
- Load IX  reg i s ter . i th Star t Address of code t o  be l oaded . 

- Load DE regi ster w i th l ength  of cod e .  
- Load A reg i ster . i th 2�S i . e .  c od e  NOT Basic  is to b e  loaded . 
- Set carry flag - signal  L OAD.  

- Ca l l  the  RO" load ing rout i n e .  
- Return to Bas i c .  

_e  w i l l  n o w  i l l ustrate the le thod b y  l o o k i n g  at: -

THE �E1JER ENDI NG STORY - 1 2BK. 

Load the Header Reader as deta i led ear l i er .  Fro l  this  we f in d : -



Tape Count 
- - - -------

5 - a 
9 - 25 

26 - 29 
39 --) 

F i l en ale Type 
- -------

NEVER Bas i c  
NEVTlTLE II/C 
NEVLOADER II/C 
Header l ess B lOCKS  
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Detai  I s  

T.L. =23B , A . R  L i n e  1 8 

S.A. =32768 j C . L. =69 1 2  
S. A. =42752j C.L. =5 1 2  

T h e  f i rst tas� i s  t o  exaline the Bas i c  Loader " NEVE R ". A l l  t h e  i n i t i a l  operations  are 
best per forled in +3 Bas i c .  Press RESET. S e l ec t +3 Bas i c ,  type load " t : ' ,  and l oad 
the f i l e  using  IIER6E" . This gave , on LISTIN6 , as the lore i lpor tan t p o i n ts : -

1 9: CLEAR 24575: LOAD' I CODE 1 6384 
3B: LOAD " " CODE 42752 
4B: PRINT USR 42752 

We see that L i n e  lB sets the stac k at 24575 , and l oads the f i l e  ' NEVTITLE" to the 
screen . L i n e  38 loads the f i l e  'NEVLOADER' to 42752, and l in e  48 starts the gale.  T hus 
' NEVLOADER " i s  the code to load and run the gale. To exal i n e  t h i s  f i l e ,  press 
RESET. S e l ec t  +3 Bas i c ,  and  type load " t : " .  Type  CLEAR 24575 , and l oad the f i l e 
' NEVLOADER" by typ ing  load I .  code. Load the KDl d i sasselb l er ,  and exaline  the area 
star t i n g  at 42752 (A700 Hex ) .  This s hows the star t o f  the lac h i n e  code  to l oad  the rest  
of  the  gale .  The ob ject now  i s  to  use  this  sui tab l y  lod i f i ed c od e  to  l oad t he rest  o f  
the c ode b l OCKS and save thel t o  d i sc ,  then wr i te a suitab l e  Bas i c  Loader to r e l oad 
these b l ocks frol the d i sc .  Loo k i n g  at the code w e  see the fo l lowing  c od e  b l oc k s : -

RAil Paged i n  Star t Address Code Length  T i  t I e  
----------- ------.----- ----------.-

4 24576 1 8 176  NEVl 
4 43521 1 0496 NEV2 
4 23552 80B NEV3 
I 49152 1 6384 NEV4 
1 49152 1 63 84 NEV5 
3 49152 1 6384 NEV6 

!elelber , IX holds the Star t Address , DE h o l d s  - the c od e  length.  At A787 we see a J P  
i8eeH - t h e  E . A. = 24576. W e  lust now l oad eac h code  b l oc k  frol tape us i ng a lod i f i ed 
' NEVLOADER' code,  then save each one · to d i s c .  Return  to Bas i c  frol KD 1 .  Type CLEAR 
12758 then NEW. ih is  c l ears the KO! Bas i c  but l eaves t�e ' NEVLOADER' c od e  i n tac t.  S e l e c t  
- 3  Bas i c .  Type load' t : ' then CLEAR 24575. W e  are now ready t o  load t h e  c ode  b l oc�s  frol 
:ape.  Type i n  the fol low ing POKES: -
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POKE DETA I LS 

42�3 , a  ) 

42754 , 0 ) - These 3 p okes relove the LD SP , SFFE , th is  avo ids  stac k prob l e.! 
42755 , 3  ) 

42761 , 3 ) - These 2 pokes relove the  aUT instruction , � h i c h  avoids  
42702 , 0  ) the  paging  in and  ou t of any RA"S. 

. 42770 , 25 1  

42777 , 281  ) 

- These 2 pokes i nser t an El ( en ab l e  i nterrupts) and a RET 
( r etur n )  to g i ve a r eturn to Bas i c  after load ing .  

Type  R . USR 42752 and PLAY i n  the b loc k frol tape .  Type save ' a : " and save to d i s c  � 

save ' NEV 1 "code 24570 , 1 8 1 70.  The nales HEVl etc are i ust conven i en t  t i t l es for E 

b l ock.  Type ioad " t : " ,  t hen POKE 42778 , 243 ; POKE 42792 , 251 ;  POKE 42793 ,2B1 . Type R .  
42778 and  PLAY i n  the  n e x t  b lock .  Type  save ' a : " and save to d i sc w i th save' NEV2" c  
43520 , 1 1490. We can i gnore t h e  b lock NEV3 s ince  thi s lerely  overwr i tes t h e  Sys 
Yar iab l es .  Type load " t : " t hen POKE 428 1 7 , 243; POKE 4283 1 , 251 ;  POKE 42832 ,281 . Type R .  
42817  and ?LAY i n  t h e  n e x t  b l ock .  Type save "a : " and save t o  d i sc w i th save ' NEV4"c  
49 1 52 , 1 0384 .  Typ e  load " t : " then POKE 42820 , 2  and R. USR 428 1 7  and  PLAY i n  the  next  b lo 

lype save ' s : " and save to d i sc w i t h  save"NEV5" code 491 52 , 16384 . F i na l l y , type load" 
then POKE 42826 , 3 ;  R . USR 428 17  and PLAY in the l ast  b l ock.  Type save"a : " and save 
d i sc w i th save'NEVo "co d e  49152 , 10384 . We now have the r equired b l ocks of code on d i  
i t  on l y  rela ins  to wr i t e  a sui tab l e  Bas i c  Loader to rel oad thel.  Care lust b e  taken w 
the order of reloa d i n g  of the b l ocks , and t he pos i t i o n i n g  of the stack .  The fol low  
Bas i c  Loader ach i eves both these points .  Press RESET , s e l ec t  +3 Bas i c  and  type i n : -

1 8: CLEAR VAL "435 1 8 "  

2 8 :  LOAD"NEVSCR"CODE VAL" 1 0384 " , VAL"0912"  

31:  60SUB VAL  " 288" 

41: LET A=VAL I 8 " : 6DSUB VAL ' 48I" 

51: LET A=VAL I I " : 60SUB VAL14 18"  

61 :  LET A=VAL " 3 " : 6DSUB VAL"421 " 

81 :  ?OKE VAL" 42705 " , V AL " 1 71" : POKE VAL" 4270S" , VA L ' 4 1 " : LET A=VAL " 4 " : S0SUB 438 

98: �ESTORE 3 1 B : SOSUB 211 

95 :  LO�O " NEV 1 ' CODE VAL " 24570" 

1 a0 :  ?AUSE VAL ' I Ba" : RANDO" I ZE USR VAL " 42752"  

208: LET �=VAL ' 42752" 

2 1 a :  �EAD AS : I F AS= ' , '  THEN �ETURN 
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223: POKE A , '/AL A $ : LET A=A+ 1 : 60TO 218 
:39: �ATA ' 243" , " 62 " , " 1 " , " 1 " , ' 253" , " 127" , "237 , ' 1 2 1 ' , '33 ' , ' 144 ' , ' IB 1 ' , ' 1 7 " , ' B ' , 

' 1 9 2' , " 1 ' , ' 8' , " 64 ' , '237' , " 176 ' , '62' , ' 16 ' , " 1 " , ' 253" , ' 1 27 ' , " 237 ' , ' 121 ' ,  
' 25 1 " , "21 1 ' , ' f '  

3 1 8: DATA ' 243 " , "62 ' , ' 4 ' , " 1 " , " 253" , " 127" , "237" , ' 12 1 ' , "49 ' , ' 254 ' , '95' , ' 1 95 ' , ' 8' ,  
' 96 ' , ' f '  

U 8 :  POKE '/AL ' 42754" , A :  LOAO' NEV4 ' COOE VAL ' 26BB" : RANOOII I Z E  U S R  VAL" 42752' : RETURN 
4 1 B :  POKE lJAL ' 42754 ' , A : LOAO' NE1J5' COOE VAL '26B8a' : RANOOII I Z E  USR VAL " 42752 ' : RETURN 
428:  POKE !/AL ' 42754 " , A : LOAO" NEVo' CODE VAL '26BBa" : RANDO II I Z E  USR VAL" 42752' : RETURN 
438: POKE '1AL' 42754 , , A : LOAO' NEn' CODE VAL '268B1' : RANDOII I ZE USR VAL"42752 ' : RETURN 

Save this  to d i sc to au to run frol l i n !  18 w i th save ' NES' l i ne 1 8 .  The DTogral w i l l  
r e l oad w ith i oad "�ES ' .  

Po i n t s  t o  Note: -

( 1 ) .  Line 13  sets the stac k to  4351 8  w h i c h  i s  a free area and a l lows p l en ty of  rool for 
the Bas i c  Loader . 

( 2 ) . L i ne  za : oads t he scr een p ic ture.  
i 3 l , Line  :a ?OKES t he fo l l ow i n g  r outine  to address 42752 : -

01 - D i sab l e  i n ter rupts 
LO A , l - Load A wi t h  I ;  changed by POK E S  
LD B C , 32765 - Load BC  w i th 1 10 address 
OUT (C l , A  - Page i n  correct RAil = 1 here 
LD HL ,26SU - Load HL=26811 , start of code 
LD D E , 49 1 52 - Load DE=49 152 , lOve code here 
LD B C , 1 6384 - Load BC= 1 6384 , l ength  to love 
LD I R  - !love code  fro. ZbBBI t o  49152 
LD A , t 6 - Load A w i t h  1 6  
L D  BC . 32765 - Load BC w i th 1 10 address 
OUT ( Cl , A - Page in RAil 8 ( Bas i c  RAil) 
E l  - Enab le  i n terrupts 
RET - �eturn to Bas i c  

( 4 ) . Lin es iB . 5i .nd b 8  POKE the correct val ue  into 42754 ( th e  value  t o  go  i nto the A 
r!gi ster l .  The rout i n e  at l i n.s 488 , 4 1 8 , 428 and 43B l o ads  the b l o c k  of 
code fro. tipe,  c a l l s  the lac h i ne code to page i n  t he correct  RAil, loves the code 
i n to p l ac! us i ng th! LD I R ,  pages bac k in  the Bas i c  RAil i ,  and r eturns to Bas i c .  

( 5 ) . L in e  S 8  il ter s the rou t i n e  to love " HEV2' code of length  1 8496 t o  43521 . 
( 6 ) , Line 98 pokes the f o l lowing  routine  i n to address 42752: -
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01 - D i slb l e  i n terrup ts 

LD A , 4  - LOld A . i th 4 ;  page i n  RA" 4 

LD aC , 32765 - Load BC . i th I / O  addr !ss6 
OUT (CI , A  - Page i n  R �  4 

LD SP , 2 4574 - Set s tack to 24574 
JP 2457& - JUlp to star t  of gal. 

( 7 ) . Lin. 95 1 0lds t he c od. 'NEV I '  i n to p l ac. .  L i nt 111 pluses, th.n jUlps to the i 

rou t ine  and starts the gal •• 

Using  s i li l ar .ethods and considerations , o ther 1 28K gales lay be  transferred to 
+3 Drive. 

- - - -----
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" KOBRAHSOFT KD ! D I SASSEMBLER " 

INSTRUCT I ONS FOR USE 

I n tr oduction . 

The KO ! d isasselb l er is an e f f i c i en t  and easy-to-use d isassel b l er for your IX Spec truI. 
It c an be  used to l i st lac h ine  code instr uc t i on s  on your T . Y. Screen . NOTE : - The K01 
�as or i g i n a l l y  Mri tten to g ive a hard copy on a ZX  Printer - this i s  THE ONLY type of 
pr i nter on wh ich  KOl can g i v e  a p r i n tout. S i n c e  the ZI Pr i n ter i s  not cOlpati b l e  N i t h  
t h e  SpectruI +3 t h e  ?R I NTOUT OPTI ON I S  HOT AVA I LABlE. W e  have sti l l  g i ven you K0 1 since  
even N i thout a pr intout op t i on i t  i s  sti l l  an i n d i spensab l e  uti l i ty .  J 
The K0 1 Mi l l  a lso al loN easy interchange to and fro. Bas i c ,  and a l so contains  a NUlber 
Converter to c onvert ( a )  Hexadec i la l  to Oec ilal  nulbers, (b) Oec i la l  to Hexadec i l a l  
nUlbers.  

Load i ng. 

To l oad KO ! ,  f irst ensure the SpectruI i s  rese t ,  by press ing  the RESET SN i tc h  
o n  t h e  l e f t  side. 

I nser t the SP7 d isc ,  then press ENTER . The  SP7 "enu progral wi l l  l oad and run 
autolatica l l y . 
At the SP7 "enu ,  to l oad the K01 di sasselb l er ,  press key "q" then p ress ENTER - K01  
N i l l  l oad and run autolat i c a l l y .  

When KO! has loaded t h e  fo l loNing  le5sage N i l l  appear : - " T o  S tart : _ Press BREAK " .  On 
press i n g  3REAK, KD ! goes i n to the COI.ind "ode - w i t h  a f l ashing cursor a t  the bot to I of 
the screen . At this  stage ,  the f o l loNing cOI.ands are avai l ab l e : -

COllands.  

( 1 ) .  NUlber Converter . I N ) . 

To access the NUlber Conver ter , pr ess . "N" . The  lessage : - HEX or DEC? is d i s p l ayed.  To 
conver t a Hexadec i aa l  to a Oec i la l  nUlber , press �H" .  NON, enter your Hex .  nUlber . 
NOTE: - Any l eading zeros "UST be inc l uded i . e . e nter 38 Hex. as. iB38, etc.  Any norlal  
Hex .  l etters (A-F) lay a l so be  entered. On  pressi ng ENTER , the resu l t  i s  shONn . 
To convert Oec i la l  to Hex . , press "N" , then "0"  for Dec i la l .  Now, enter your Oec i l a l  
nUlber WI THOUT lead ing zeros. Typing  ENTER g i ves t ht r esu l t .  

. 
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( 2 ) . D i siSselb l er .  ( D I . 

NOTE : - �ny s ec tion  of lelOry lay be d i sasselb l ed ,  but NOT that occu p i ed by KDl 

attelp t to do  so wi l l  produce the lessage: - I NVAL I D  �DDRESS. To enter the d i sassel 
lod ! ,  p r ess '0" . Nex t ,  enter , IN 4 HEX . DIS ITS , your r!Qu ired start address. You c al 

a l so spec i fy s ili l ar l y  a 4 HEX . DISIT end address . I f  'feU don ' t , the on l y  d i f fer ent 

that KDl w i l l  con t i nue i ts di sasselb l y  up to oSS3� (FFFFH I , w h i c h  is prot 

i nconven i e n t  b ec ause of the l ong per i od of t ile needea l I n  the case of no spec i f i e! 

address - press ENTER.  You are then asked i f  you r eQuire  a pr intout to the ZX Pr ir 
as th is  does not app l y  here ,  press N !  and a l is t i n g  .i l l  appear on the screen . To 

lore - press ENTER. To end the l isting - press F .  

When an  e n d  addr ess is spec i f i ed - ENTER is n o t  needed - the enquiry PR I NT? appear 

press i ng the l ast d i g i t. 

Return to Basi c .  (R I . 

For a NOR"AL return to Bas i c ,  press "R" .hi l e  i n  COlland "ode - you w i l l  be returne 

Bas i c .  To re-enter KOl  frol BaSi C ,  type: - RANOO" I SE USK 59625 , then press " BREAK" . 
w i l l  take you into the COlland �ode. 

" HEADER READER " 

iNSTRUCTI ONS FOR USE. 

LOAD I NS : -
Proceed as f or KOl above , b u t  a t  the SP7 "en u ,  press key "S" then ENTER -
Header Reader progral w i l l  l oad and run . 

US I N6 : -
The HEADER READER w i l l  r ead the data frol the header s ection a t  the star t o f  e a c h  ( 
b l ock i n  a p rogral. I t  w i l l  d i sp lay deta i l s  such as : -

FILENA"E : - T he progral nale. This lay sOletiles b e  p r inted vert ica l l y  due  to 
presence of c er t a i n  con tro l  codes in  the header e . g .  CHRS ( 1 3) , etc . 

?R06RA" iVPE : - i . e .  Bas i c , "ac hine Code,  SCREENS , NUler i c  Array , Char acter Arr ay , e tc 

PR06RA" LEN6TH : - The HEADER RE�DER wi l l  g i v e ,  for a BAS I C  p rogral,  the total  p r oq 
l ength (Basic  p rogral l ength + Var iables l , and t he norla l progral l ength.  I t  w i l l  a 

g i ve the l ength of a lac h i n e  code b l oc k .  
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START ADDRESS: - For s lach i n e  code b lock ,  th i s  i s  thl ;tart of thl b l ock  in lelory .  

AUTO-RUN L I NE NU"BER : - For B as i c  prograls on ly .  

To  obta in  t h i s  i n f orlat ion , load  the  HEADER READER is descr i b ed above,  then load  your 
des ired cassette and oress 'PLAY ' ,  For each header , the screen _ i l l  c lear , and the data 
read _ i l l  be d i sp l ayed. 
I t  i s  usua l l y best to 'STOP ' the tiDe .hen each header is read , so  that the data can  b e  
.r i tten do_n o Pres s ' PLAY' t o  conti nue. Repeat unt i l  n o  lore data l oads in  i . e . the 
progr al has f i n i shed . This  can  then �e repeated _ i th any other tape _hi  ch y ou _ i sh to  
i nvestigate .  
We  recollend you  u se the HEADER READER before c op y i n g  a progral,  s i n c e  this  _i l l  te l l  
you hOM lan y data � l oc ks you lust c opy and hence,  _hen the p rogr al has endeO .  

NOTE: - DO NOT , AGA I N ,  PRESS 'BREAK' A T  ANY T I "E ! 

" HEADERLESS BLOCK LENGTH READE R " 

I NSTRUCTIONS FOR USE 

TO LOAD : -
Proceed as for KO l ear l ier but  a t  the SP7 �enu press key '7'  then ENTER. The HBReader 
progral _ i l l load and run d i sp l aying  the lessage 'PLAY the Tap e ' .  In order to deter l i n e  
the length of a Header less B l oc k , pos i t i on your tape at  the star t of the b lOC K ,  then 
press 'PLAY' on your recorder .  The progral w i l l  read i n  the bytes, c oun t thel,  and p r i n t  
out the n Ulber of  b y tes in  the b l ock.  T o  read i n  another b l oc k , press  o r ' , then repeat 
as above. 

W i th these two u t i l i ti es ,  the cOlpos i tion  of lost prograls c an be deter l i ned ( ex c e p t  
f a s t  l oaders a n d  puls ing  prograls ) .  




