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LOADING INSTRUCTIONS

TH1S PROGRAM IS ARRANGED ON FOUR SIDES OF TAPE.

To LoAD THE ProGrAM PRess CTRL anp smaLL ENTER

KEYS AND START TAPE RECORDER ON SIDE 1. nbs Nﬁ*L
LOAD IN EHE SCREEN AND PROGRAM/SIMULATOR. oN
pRESS ESC DURING THE LOADING OF THE SIMULATOR.

You WILL THEN BE ASKED WHETHER YOU WISH TO LOAD
LESSONS,

IF NO (N) vyou WILL ENTER STRAIGHT INTO THE EDITOR
PART OF THE SIMULATOR. THIS Is NOT RECQMMENDED FOR
BEGINNERS, YOU MAY ESCAPE BY PRESSING ESC,

If YES (Y) you WILL BE REQUESTED TO LOAD THE
REQUIRED GROUP OF LESSONS, (HOOSE THE_DESIRED
SECTION AND START THE TAPE RECORDER. THi GROUP YOU
HAVE CHOSEN WILL APPEAR ON THE sangg. F YOU HAVE
SELECTED THE WRONG GROUP PRESSING ESC WILL STOP THE
LOAD, AND ENABLE YOU TO LOAD ANOTHER SECTION,

THE PROGRAM AND LESSONS ARE ARRANGED ON THE CASSETTE
TAPES AS FOLLOWS:

SIDE 1 - ProGrAM/SIMuLATOR : LEssons 1 - 9
SIDE 2 - Lessons 10 - 17 : Lessons 18 - 25
SIDE 3 - ProGrAM/SiMULATOR : LEssons 18 - 25

SIDE 4 - Lessons 26 - 35 Lessons 1 - 9



ASSEMBLER INSTRUCTIONS

THE ASSEMBLER

INCLUDED IN THE LESSON SUMMARIES.

ACCEPTS ALL Z80 INSTRUCTIONS AS
N ADDITION IT

WILL ACCEPT THE FOLLOWING INSTRUCTIONS ITSELF!:

DEFB w

DEFW wn

BIN N

THE ASSEMBLER
DEFINED IN REL

DeciMaL NuMBER

HexapecimaL NuMBER

LABEL

Derine ByTe. THIS ALLOCATES THE
NEXT MEMORY LOCATION FOR STORAGE,
(THIS MAY BE LABELLED), AND INITIALLY
LOADS IT WITH N, HE SIMULATOR WILL
CONTINUALLY DISPLAY THE CONTENTS OF
THE LOCATION IN DECIMAL OR HEX.

DeriNe WorD, THIS ALLOCATES THE NEXT
TWO MEMORY LUCATgons FOR STORAGE .

(MAY BE LABELLED), AND INITIALLY LOADS
IT WITH THE TWO BYTE NUMBER NN, HE
SIMULATOR WILL CONTINUALLY DISPLAY

THE CONTENTS OF THESE LOCATIONS AS A
SINGLE DECIMAL OR HEX NUMBER,

THis 1s THE saMme as DEFB., ExcepT THAT
THE SIMULATOR DISPLAYS THE MEMORY

CONTENTS IN BINARY FORM, N IS A
DECIMAL OR HEX NUMBER,
WILL ALSO ACCEPT LABELS, A LABEL IS

ATIONSHIP TO NUMBERS AS FOLLOWS:
ANY STRING CONTAINING ONLY

AN§ STRANE CONTAINING ONLY
0-9 or A-F. [T mAY BE
DISTINGUISHED FROM DECIMAL
BY FOLLOWING IT WITH AN

LABELS A MEMORY LOCATION,

ANY STRING NOT COVERED BY
DECIMAL OR HEXADECIMAL NUMBERS
ABOVE., REGISTER NAMES OR
CEND%TION#L LETTERS 1.E. C,

NC. £, NZ eTc. TEE

MAXIMUM LENGTH IS D CHARACTERS,

ERROR MESSAGES - ASSEMBLER

INSTRUCTION UNKNOWN
SPACE MISSING

MISSING SPACE OR .

ERROR AFTER INST.

NUMBER MISSING

BRACKET MISSING
NUMBER TOO LARGE

LABEL TOO LONG
LABEL NOT FOUND
No DEFB or DEFW

Can onLY ADD IX/'FY
OFFSET TOO BIG

OFFSET MISSING

ERROR MESSAGE - SIMULATOR

FIRST PART OF MNEMONIC NOT
RECOGNISED

SPACE MISSING AFTER Flnﬁr
PART OF MNEMonIC I.E. LDA.S

SPACE OR ., MISSING AFTER
EECRNE g:ngugrnﬁusnoulc 1.E.

ERROR AFTER FIRST PART OF
MNEMONIC WHICH THE ASSEMBLER
WAS UNABLE TO RECOGNISE AS
ANY OTHER DEFINED ERROR

PART OF MNEMONIC MISSING
COULD BE A NUMBER

A BRACKET MISSING

T NUMBER GREATER THAN
BB
LABELS CAN ONLY HAVE ‘UPTO b
CHARACTERS
LABEL APPEARS IN INSTRUCTION
BUT NOT DECLARED IN LABEL
COLUMN
LABEL WITH NO INSTRUCTION
SBC IX/IY or ADC IX/IY FounD

?FFSET in (IX+p) or(1Y+D)
NSTRUCTION GREATER THAN 255

No oFrseT 1n (IX+p) or(IY+D)
INSTRUCTION

PROGRAM COUNTER HAS JUMPED TO NON VALID ADDRESS

; UR PROGRAM HAS CAUSED THE

TO JUMP TO AN ADDRESS WHICH
IS NOT THE BEGINNING OF ONE OF
YOUR INSTRUCTION LINES

You ARE TRYING TO RUN CODE IN ALLOCATED STORAGE AREA

YourR PROGRAM HAS CAUSED THE PC
TO JUMP TO AN ADDRESS WHICH HAS
BEEN ALLOCATED AS STORAGE



You ARE ABOUT TO AFFECT MEMORY AREA NOT ALLOCATED TO
You

- You ARE ABOUT TO LOAD A
MEMORY LOCATION NOT ALLOCATED

7% $BUcordBHS 76 2633CBREORS

You ARE ABOUT TO WRITE TO MEMORY WHICH WILL AFFECT YOUR

PROGRAM

- You ARE ABOUT TO LOAD A
MEMORY LOCATION WITHIN YOUR
PROGRAM INSTRUCTIONS.

THE STACK POINTER 1S OUTSIDE ALLOCATED MEMORY AREA

- THE STACK POINTER MOy
$37368§ ;SEUEEEQ qﬂ?icu?cfﬁ)
THERE ARE TOO MANY REGISTERS CALLED UP

- YoOuR PROGRAM USES MORE
REGISTERS THAN THE SIMULATOR
CAN DISPLAY, IHE PROGRAM
CAN BE RUN BUT ONLY THOSE
REGISTERS DISPLAYED CAN BE
SHOWN,

THe LESSONS IN THIS PROGRAM ARE ARRANGED IN FOUR
GROUPS. UPON LOADING OF_EACH SECTION AN INTRODUCTION
APPEARS ON THE SCREEN. THE MENU FOR THE EREEP OF
LESSONS CAN THEN BE OBTAINED BY PRESSING SPACE. _ Ar
ANY TIME WHILST IN A LESSON OR EXAMPLE PRESSING ESC
WILL RETURN YOU TO THE MENU,

THE FOLLOWING IS A COMPLETE LIST OF ALL KEYS USED AT
VARIOUS STAGES WITH A FULL DESCRIPTION OF THEIR FUNCTION.

MENU

ENTER : WILL ENTER ANY LESSON OR EXAMPLE
HIGHLIGHTED ON THE MEnu,

SPACE : PRESSING THIS KEY ALLOWS YOU TO CHOOSE

WHICH ITEM TO ENTER

LESSON AND EXAMPLE TEXT

SPACE : PRESSING THIS KEY WILL DISPLAY THE NEXT
PAGE, AT THE END OF EACH LESSON IT WILL
EFFECT A RETURN TO MENU,

ESC + WILL RETURN YOU TO THE MENU AT ANY TIME
SIMULATOR

ALL KEYS AUTO-RUN,

ALL KEY PRESSES FOR ON SCREEN INSTRUCTIONS
HAVE BEEN ABBREVJATED. [T T] DENOTES
WITH CAPS SHIFT',

RUN [ﬁ] THIS CLEARS ALL REGISTERS AND STARTS
PROGRAM RUNNING.

ANY KEY : IF IN RUNNING STATE WILL PERFORM THE
HIGHLIGHTED INSTRUCTION,

STOP [S] : THIS STOPS THE RUNNING OF THE PROGRAM

EDIT [E] : PRESSING THIS KEY ENTERS THE EDITOR,
ALLOWING YOU TO MODIFY OR RE-WRITE THE
PROGRAM,

[T] : THIS SWOPS THE DISPLAY BETWEEN DECIMAL
AND HEXADECIMAL NOTATION, HIS KEY IS
OPERATIVE ONLY WHEN THE PROGRAM IS
RUNNING,

ESC : WILL RETURN YOU TO THE MENU,

Once cp ETED IF YOU WISH TO REPEAT THE EXERCISE THEN
PRESS



EDITOR
CURSOR KEYS

CLEAR [c]
SPACE

ENTER

DELETE F

assemBLE [t] :

ESC

AL keys AuTo-run

PRESSING THESE WILL ALLOW YOU TO
MOVE THE CURSOR IN THE DIRECTION OF
THE ARROWS,

THIS CLEARS THE EDITOR SCREEN AND
MEMORY AND RETURNS THE CURSOR TO
THE START OF THE SCREEN.

TaBS TO BEGINNING OF INSTRUCTION
WHEN IN LABEL COLUMN, LSEWHERE
A SPACE WILL BE CREATED.

THIS MOVES THE CURSOR TO THE START
OF THE NEXT LINE

THIS DELETES THE CHARACTER TO THE
LEFT OF THE CURSOR AND SHIFTS THE
CURSOR ONE SPACE TO THE LEFT,

INITIATES ASSTMBLY OF THE PROGRAM
ON SCREEN. F ASSEMBLED CORRECT&Y
THE SIMULATOR MODE 1S ENTERED, F
AN ERROR IS FOUND THEN AN ERROR
STATEMENT 1S DISPLAYED AGAINST THE
APPROPRIATE LINE OF THE PROGRAM AND
THE EDITOR WAITS FOR CORRECTION,

WILL RETURN YOU TO THE MENU.

THE EDITQR ALUAYS DISPLAYS LETTERS IN CAPITALS.
SHIFT

However CAPS

IS NOT REQUIRED,

INTRODUCTION TO LESSONS

Tue CompLETE MacHINE Cope TuTorR CoONTAINS 35
LESSONS COVERING ALL THE INSTRUCTIONS ON THE Z80
PROCESSOR, WHICH IS THE PROCESSOR IN YOUR SPECTRUM
CoMPUTER.

ALL THE LESSONS ARE DEALT WITH IN GREAT DETAIL ON
SCREEN, AND IN MANY CASES ARE FOLLOWED BY EXAMPLE
PROGRAMS, WHICH YOU CAN USE_AS EXERCISES BY
MODIFYING THEM YOURSELF. THERE IS NO DANGER THAT
YOU MIGHT CRASH THE SYSTEM,

THERE NOW FOLLOWS A LIST OF ALL THE LESSON HEADINGS.
TOGETHER WITH AN INDICATION OF THOSE LESSONS THAT
ARE FOLLOWED BY EXAMPLES. UNDER EACH HEADING THERE
IS A SUMMARY OF INSTRUCTIONS WHICH WILL BECOME CLEAR
TO YOU AS YOU PROGRESS THROUGH THE IUTOR. HESE
SUMMARIES ARE INTENDED AS A PERMANENT RECORD OF
INSTRUCTIONS, TO WHICH YOU CAN EASILY REFER FOR
REVISION PURPOSES. WITHOUT HAVING TO REFER BACK TO
THE SCREEN TEXT.

LESSON 1 - ReciSTERS AND MEMoORY

éNﬁTIALLY we onLY consiper A.B.C.D.
.H. AND L REGISTERS.

LESSON 2 - SimpLe LoaD INSTRUCTIONS
THE FOLLOWING INSTRUCTIONS ARE COYERED:
LD riR* WHERE R AND R’ ARE ANY OF THE FOLLOWING:
il A.ﬁ.E.D.E.ﬁ AND L. }
LD r.N WHERE N IS A NumBer 0 - 255
LD A, (nn) WHERE NN IS A MEMORY LocaTion 0 - 65535

LD (nn).A EXAMPLES FOLLOW THIS LESSON

LESSON 3 - RecisTer PaIrs
A NUMBER IN A REGISTER PAIR IS 256 x
THE HIGH BYTE + THE Low ByTeE,
THE FOLLOWING INSTRUCTIONS ARE COVERED:

LD pp.NN gEEREEnn IS ANY REGISTER PAIR
. DE. anp HL.
NN IS A NuMBer 0 - 65535

LD pbp.(nN) HERE NN IS ADDRESS OF A MEMORY LOCATION
LD (wn).DD E = E5§35.
EX DE,HL EXCHANGES REGISTER CONTENTS,

EXAMPLES FOLLOW THIS LESSON



LESSON 4

LD r.(HL)

LD (HL).r
LD A, (BC)
LD A.(DE)
LD (BC).A
LD (DE).A

LESSON 5

e O Oooo

I > LT I

EHL)
B B

LESSON 6

I=I= ImT=T= I>I=> I=I=I=
oo oo oog

i EHU

Hh
EE i
%

et S

INDIRECT ADDRESSING
THE FOLLOWING INSTRUCTIONS ARE COVERED:

NHERE B éSHﬁN;RSINGLE REGISTER

EXAMPLES FOLLOW THIS LESSON

AppiTions AND THE CARRY FLaG

App1Tions wiTH AccuMuLATOR AND HL
REBISTER PAIR ARE DISCUSSED AS WELL AS
WITH CARRY.

THE FOLLOWING INSTRUCTIONS ARE COVERED:

WHERE N 15 A NuMBer 0 - 255
WHERE R IS ANY SINGLE REGISTER

ADD wiTH CaRrRY

2 EXAMPLES FOLLOW THIS LESSON

SuBTRACTION AND THE CARRY FLAG

SUBTRACTION WITH AND WITHOUT CARRY ON
THE AccuMuLATOR AND HL REGISTER PAIR ARE
DISCUSSED,

THE FOLLOWING INSTRUCTIONS ARE COVERED:

SUBTRACT FrOM A, N, R, OR (HL)

SUBTRACT FROM A WITH CARRY
SuBTrRACT FROM HL WITH CARRY

EET Carry FrLaG
oMPLIMENT CARRY FLAG

2 EXAMPLES FOLLOW THIS LESSON

LESSON 7

i 2
i

LESSON 8

LESSON 9

i3
P THL)

LESSON 10

INCREMENT AND DECREMENT INSTRUCTIONS
THE FOLLOWING INSTRUCTIONS ARE COVERED:

EXAMPLES FOLLOW THIS LESSON

The Zero FLae

No NEW INSTRUCTIONS ARE COVERED IN
THIS LESSON., WHICH IS NCLU ED TO SHOW
YOU THE EFFECT ON THE ZERO FLAG OF ALL
THE INSTRUCTIONS CONSIDERED IN
PREVIOUS LESSONS,

A TABLE OF THE EFFECTS OF ALL
NSTRUCTIONS ON ALL FLAGS IS GIVEN IN
PPENDIX

EXAMPLES FOLLOW THIS LESSON

CoMPARE

IF N IS THE NUMBER WITH WHICH A IS
COMPARED, THEN THE FOLLOWING RESULTS:-

CARRY ZERO

A GREATER THAN N 0 0
A EQUALS N 0 1
A LESS THAN N 1 0

THE FOLLOWING INSTRUCTIONS ARE COVERED:

ompaREs A wiTh N (0-255)
OMPARES A WITH REGISTER R
OMPARES A WITH MEMORY LocATIoN (HL)

EXAMPLES FOLLOW THIS LESSON

CoNDITIONAL & UNCONDITIONAL Jumps
THE FOLLOWING INSTRUCTIONS ARE COVERED:

JUMP [F CARRY FLAG NOT SET
JUMP [F CARRY FLAG SET
JUMP IF ZERO FLAG NOT SET
JUMP IF ZERO FLAG SET

EXAMPLES FOLLOW THIS LESSON



LESSON 11 -  ReLative Jumps
THE FOLLOWING INSTRUCTIONS ARE COVERED:
R e WHERE E_IS THE E
R::GE 527 I _IEéSPLACEH NT IN THE
R e
JE
JR NZ.e
JR Z.e
DINZ € DECREMENT AND JUMP ON NON ZERO
2 EXAMPLES FOLLOW THIS LESSON
LESSON 12 - THe Stack
THE STACK AND THE STACK POINTER ARE
INTRODUCED,
THE FOLLOWING INSTRUCTIONS ARE COVERED!:
PUSH DD where DD 1s AF, BC. DE., or HL, Fnﬁn
ﬁou oN EB can BE consIDEReD As BC, DE.
L. or SP.
POP DD
B gP.NN
P.(NN&
D (nn) .S
LD SP.HL
ADD HL,SP
Aﬁg HL,§P
SBC HL.SP
1 P
B &
EX (SP).HL
EXAMPLES FOLLOW THIS LESSON
LESSON 13 - CaLLS TO SUBROUTINES
THE FOLLOWING INSTRUCTIONS ARE COVERED:
NC. NN NC Ho CARRY
R
NN oT [ER
ALL Z.nN RET £ LERO se?
2 EXAMPLES FOLLOW THIS LESSON
LESSON 14 -  Binary NoTaTION

THIS LESSON IS kB?UT A WHOLE NEW NUMBER
BASE ~ BINARY. HIS IS A SYSTEM OF
USING ONLY TWO DIFFERENT NUMBERS. ENE
AND ZERO, IN EACH DIGIT COLUMN,

FLAG 15 AN EXCELLENT EXAMPLE OF A

BINARY DIGIT. HIS 1S BECAUSE IT CAN
ONLY HOLD A VALUE OF ONE OR ZERO., AFTER
READING THE LESSON ABOUT BINARY. YOU MAY
FIND THIS REFERENCE CHART USEFUL:

VaLues oF BiT 7 To Bit O:

Bit MumBer:
VALUES

LESSON 15

LESSON 16

LESSON 17

LESSON 18

7o i w B e e, L0
128/ «bw 32. 26 B4 - 20

EXAMPLES FOLLOW THIS LESSON

HexapeciMaL NoTATION

HEXADECIMAL NOTATION 1S DISCUSSED AT
GREAT LENGTH IN THIS LESSON., BUT THE
FOLLOWING TABLE WILL PROVE AN
INVALUABLE REFERENCE:~

DecimaL BiNARY HexADEC IMAL

EXAMPLES FOLLOW THIS LESSON

Binary Copep DecimaL NoTaTION

XHE insTrucTION DAA (DEcImMAL ApJusT
CCUMULATOR) 1S INTRODUCED,

EXAMPLES FOLLOW THIS LESSON

PosiTive & NecaTive NumBer NoTATION

THE INSTRUCTIONS ﬁEERODUCED are CPL
(COMPLEMENT) AND (NEGATE) . AS WELL
AS THE OVERFLOW AND SIGN FLAGS. A
TABLE OF THE EFFECTS OF ALL INSTRUCTIONS
ON THE uvsnrkgu AND SIGN FLAGS IS GIVEN
in Appenpix (A)

EXAMPLES FOLLOW THIS LESSON

PariTY

THe PARITY FLAG AND ITS USES ARE
INTRODUCED,

A TABLE OF THE EFFECTS OF ALL
!NSXRUCT]ONS N THE PARITY FLAG IS GIVEN
in Appenpix (A),



LESSON 19

LESSON 20

1

THe FLAG ReGISTER AND AF REGISTER

Pair

SieN & P/V FLaes IN INSTRUCTIONS

THE FOLLOWING INSTRUCTIONS ARE COVERED:

CALL PO.xn RET PO P -
(AL P0.wn REL £O Paniry omo =0,

Gt b REFR 3iSW 1

IF THE CONDITION IS NOT MET THE PROGRAM
WILL NOT JUMP, CALL A SUBROUTINE OR
RETURN

EXAMPLES FOLLOW THIS LESSON

Bit Man1PULATION
THE FOLLOWING INSTRUCTIONS ARE COVERED:
wHERE N 1s THE BIT NumBer 0-7

EXAMPLES FOLLOW THIS LESSON

LogIcAL INSTRUCTIONS
THE FOLLOWING INSTRUCTIONS ARE COVERED:

EXAMPLES FOLLOW THIS LESSON

SHIFT INSTRUCTIONS

SHIFT INSTRUCTISNS ARE PEETOHIALLY
ILLUSTRATED IN APPENDIX 1

THE FOLLOWING INSTRUCTIONS ARE COVERED:
DIVIDES +VE AND -VE NUMBERS BY 2

DIVIDES +vE NuMBers 0 - 255 By 2
MULTIPLIES +VE AND -VE NUMBERS BY 2

EXAMPLES FOLLOW THIS LESSON

LESSON 24 -

OO0 VOO0 OV 0D

LESSON 25 -

RLD
RRD

LESSON 26 -

1 piae
t ([X*D):N
ABR A: {133
g%% if%{?in)
ADD IX.pD

SLA (IX+D)
RLC ([X+D)
RR (IX+p)

SET N (IX+p)
JP(IX)

RoTATE INSTRUCTIONS

RoTaTE INSTRUCTIONS ARE PICTORIALLY
ILLUSTRATED IN APPENDIX

THE FOLLOWING INSTRUCTIONS ARE COVERED:
ROTATE R LEFT, CARRY DUPLICATES

LEFT, CARRY DUPLICATES
AND CARRY LEFT

ROTATE
ROTATE

A
R

ROTATE A AND CARRY LEFT

ROTATE R RIGHT, CARRY DUPLICATES
A

ROTATE A RIGHT. CARRY DUPLICATES
ROTATE R AND CARRY RIGHT

ROTATE A AND CARRY RIGHT
EXAMPLES FOLLOW THIS LESSON

DecimaL RoTATE

DECIMAL ROTATE INSTRUCTIONS ARE
PICTORIALLY ILLUSTRATED IN AppenDIx (B)

THE FOLLOWING INSTRUCTIONS ARE COVERED:
RotaTe LerT DecimaL (x10)
RotaTE RiGHT DecimaL(/10)

EXAMPLES FOLLOW THIS LESSON

InDEX REGISTERS
THe IX or 1Y REGISTER CAN REPLACE THE

HL REGISTER IN ALL INSTRUCTIONS EXCEPT
ADCTRC 5 SBC HC.Dp AND EX DE.HL
THE FOLLOWING INSTRUCTIONS ARE COVERED:
LD IX.NN LD SP.IX
LD IX,(nn)
LD (nw).IX EX (SP),IX

NC (IX+p) AND (IX+D)

e (B R

XOR (IX+p)

CP (IX+p)

INC IX DEC IX
SRA iIX*D) ERL ([X+p)
RL (IX+p) RC (IX+p)

RES N, (IX+p)  BIT N,(IX+p)

EXAMPLES FOLLOW THIS LESSON



LESSON 27

EX AF.AF'
EXX

LESSON 28

IN A.(N)

NS
ou EN).A
ouT (C).r

LESSON 23
LESSON 30

Wil
s

LESSON 31

chln

PD
PDR

LESSON 32

THE ALTERNATIVE SET OF REGISTERS

THE FOLLOWING INSTRUCTIONS ARE COVERED:
EXCHANGES THE CONTENTS oF AF AND AF'
excuanges BC,DE anp HL, witw BC',DE’
AND HL' RESPECTIVELY,

EXAMPLES FOLLOW THIS LESSON

InpuT AND OuTPUT INSTRUCTIONS
THE FOLLOWING INSTRUCTIONS ARE COVERED:

WHERE N ﬁg THE NUMBER OF THE INPUT
porT (0-255)

EXAMPLES FOLLOW THIS LESSON
BLock INSTRUCTIONS

BLock TRANSFER [NSTRUCTIONS
THE FOLLOWING INSTRUCTIONS ARE COVERED:

POINTER INCREMENTED

POINTER INCREMENTED AN REPEATED
UNTIL NUMBER FOUND OR BC=
POINTER DECREMENTED

POINTER DECREMENTED AN REPEATED
UNTIL NUMBER FOUND OR BC=

EXAMPLES FOLLOW THIS LESSON

BLock SEARCH
THE FOLLOWING [NSTRUCTIONS ARE COVERED:

POINTER INCREMENTED

POINTER INCREMENTED AND REPEATED UNTIL

NUMBER FOUND OR B(=

POINTER DECREMENTED

POINTER DECREHEN?EDGAND REPEATED UNTIL
=

NUMBER FOUND OR B
EXAMPLES FOLLOW THIS LESSON

BLock InpuT/QuTPUT INSTRUCTIONS
THe BLock INPUT INSTRUCTIONS COVERED ARE:

INCREMENTING
INCREMENTING AND REPEATING
DECREMENTING
DECREMENTING AND REPEATING

i

LESSON 33 -

LESSON 34 -

El
DI
o )
m 3
)
RETI
RETN

LESSON 35 -

THe Brock OutpuT INSTRUCTIONS
COVERED ARE:

NCREMENTING
NCREMENTING AND REPEATING
ECREMENTING
ECREMENTING

Processor CoNTROL INSTRUCTIONS

THE FOLLOWING INSTRUCTIONS ARE COVERED:

Where N = O0OH, 08H, 10H, 18H. 20H, 28H.
30H. or 38H

EXAMPLES OF THE USE OF THE REFRESH
REGISTER FOLLOW THIS LESSON,

INTERRUPTS
THE FOLLOWING INSTRUCTIONS ARE COVERED:

EnABLE INTERRUPTS
DisaBLE INTERRUPTS

InTERRUPT MODES

RETURN FROM INTERRUPT
ReTurn FroM Non-MaskaBLE INTERRUPT

FiNALE
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APPENDIX B

SHIFT & ROTATE INSTRUCTIONS
PICTORIAL DESCRIPTION
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GLOSSARY

ASSEMBLY LANGUAGE = A LANGUAGE USING MNEMONICS TO
REPRESENT MACHINE CODE OPERATIONS. A LOW-LEVEL
LANGUAGE N ASSEMBLY LANGUAGE PROGRAM CAN NOT
[TSELF BE RUN UNTIL IT IS ASSEMBLED.

BINARY - Two, IN BINARY ARITHMETIC THE picits 0
AND 1 ARE USED TO REPRESENT NUMBERS,

BINARY CODED DECIMAL (BCD) - A SYSTEM WHERE A NYBBLE
REPRESENTS ONE DECIMAL NUMBER. HEREFORE A BYTE
CAN REPRESENT TWO DECIMAL NUMBERS,

BIT - ONE SINGLE BINARY DIGIT, EITHER A ONE OR A
ZERO.

BUG - AN ERROR OR UNDESIRABLE ASPECT IN A PROGRAM.
WHICH PREVENTS A PROGRAM FROM WORKING CORRECTLY OR
NOT AT ALL.

BYTE - A GROUP OF BINARY BITS, USUALLY 8, CONSIDERED
AS ONE UNIT,

CHARACTER - AN ELEMENT OF A SET OF SYMBOLS. SUCH AS
A LETTER OR NUMBER, OR SPECIAL SYMBOL.

CHIP - COMMON NAME FOR INTEGRATED CIRCUIT. DERIVED
FROM THE SMALL PIECE OF SILICON ON WHICH THE
INTEGRATED CIRCUIT IS CHEMICALLY FORMED.

COMPUTER - A MACHINE THAT ACCEPTS DATA, ACTS UPON 1T,
AND SUPPLIES THE RESULTS OF THE PROCESSING AS A RESULT
OF CERTAIN INSTRUCTIONS. A Eu LECTIVE NOUN
DESCRIBING THE PROCESSOR AND 1/0 DEVICES.

CRASH - TerRM USED TO DESCRIBE THE COMPUTER 'LOCKING UP'
AND NOT ACCEPTING ANY INPUT FROM THE KEYBOARD, HE
ONLY SOLUTION IS TO TURN THE COMPUTER OFF AND THEN ON

AGAIN,

CURSOR - A FLASHING THIN LINE USED TO INDICATE WHERE
DATA IS EXPECTED TO BE ENTERED ON A VDU,

DATA - A PIECE OF INFORMATION WHICH THE COMPUTER CAN
PROCESS.

EDITING - THE PROCESS OF CHANGING DATA BEFORE IT 1S
COMMITTED TO THE PROCESSOR,

EXECUTE - To CARRY OUT THE INSTRUCTIONS IN A PROGRAM.
I MICROPROCESSOR EXECUTES A PROGRAM BY READING AND
ACTING ON THE INSTRUCTIONS,

EEﬁEE;?iL-FgE:M DESCRIBING THE DISPLAY OF DATA IN
ICTURES ON SCREEN AR
USING PIXELS. S

HARDWARE - PARTS OF THE COMPUTER THAT PHYSICALLY
EXIST. THE COMPUTER AND A PRINTER FOR EXAMPLE,

HEXADECIMAL - A NUMBER BASE USING_l6 DIFFERENT
DIGITS_FOR EACH NUMBER COLUMN, THE pieITs 0-9
AND A-F ARE COMMONLY USED,

EQEIEEEEAON -AA"ignTA:N ACTION TO BE TAKEN BY THE
; HINE CODE PROGRAM
INSTRUCTIONS, il

MACHINE CODE - BINARY REPRESENTATION OF THE

é:ﬁT§E°1é$2§ OF THE MICROPROCESSOR., [MACHINE CODE
UPON BY THE MICROPROCESSOR W

FURTHER TRANSLATION, ST

MEMORY - CoLLECTION OF INTEGR

ATED CIRCUITS IN WHICH

DATA IS STORED, Enca BINARY BIT IS STORED AS AN

gtigg?rc2; SIGES NITEAH THe IC,  MEMoORY 1s
FIED_AS OR AND ITS SIZE

(KILOBYTES), i+ Actumenit

MICROPROCESSOR - AN INTEGRATED C

IRCUIT THAT CON
ALL THE COMPONENTS TO PERFORM THE BASIC DATA Sk
PROCESSING OPERATIONS, ALL IN ONE PACKAGE, A
MICROPROCESSOR MUST BE CONNECTED TO MEMORY AND 1/0
DEVICES BEFORE IT CAN BE USED,

MNEMONIC - A cRoup oF 3/4 CHARACTERS REPRESENTING
¢R::§E:$Encgas INSTRUCTION, EACH MNEMONIC IS

AN ASSEMBLER INTO A MACH
INSTRUCTION, 1N copE

NYBBLE - A GROUP OF FOUR BTITS
NYBBLE = . THERE ARE TWO NYBBLES

OBJECT PROGRAM - A PROGRAM IN MACHINE CODE, THE SOURCE
PROGRAM, WHICH CANNOT BE EXECUTED BY THE PROCESSOR.

1s nSSEHBLE? BY THE ASSEMBLER WHICH GENERATES AN OBJECT
PROGRAM, HIS OBJECT PROGRAM RESIDES IN MEMORY, AND
CAN BE EXECUTED BY THE PROCESSOR,

OPERATING SYSTEM - A MACHINE CODE PROGRAM, PART OF THE
SYSTEMS SOFTWARE. WHICH ENABLES THE PROCESSOR TO
PERFORM THE DATA PROCESSING AND CONTROL FUNCTIONS,

PAGE - WHEN USED IN CONJUNCT
ION WITH MEMORY .,
BYTES OF MEMORY. s MRS G



PROGRAM - A COLLECTION OF INSTRUCTIONS TO MAKE THE NOTES
MICROPROCESSOR PERFORM A CERTAIN TASK.

RAM - Ranpom Access MemorY.  THIS_KIND OF MEMORY

MAY BE WRITTEN TO OR READ FROM, THIS KIND OF MEMORY
SED TO STORE THE PROGRAM THAT IS BEING DEVELOPED,

:F YOU TURN THE COMPUTER OFF, ALL DATA CONTAINED IN
AM WILL BE LOST.

ROM - Reap ONLY MeMoRY. _ THIS KIND OF MEMORY 1S SET
UP AT THE FACTORY WHERE THE COMPUTER IS MADE, T
USUALLY HOUSES THE OPERATING SYSTEM AND OTHER
?ROGR?HS NECESSARY EACH TIME THE COMPUTER IS TURNED
ON. TURNING THE CaHPUTER OFF AND THEN BACK ON AGAIN
Has No EFFecT onN ROM,

SOFTWARE - A NON-PHYSICAL PART OF A COMPUTER SUCH AS
A PROGRAM,

SOURCE PROGRAM - THE PROGRAM THAT CONSISTS OF
MNEMONICS THAT CAN BE UNDERSTOOD BY HUMANS., Tuis
PROGRAM CANNOT BE EXECUTED UNTIL IT IS ASSEMBLED.
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