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Human Manual for learning R4
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Code and the data stack
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Words to manipulate the stack

DROP

I3 2 drop

(3

SWAP

I3 2 swap
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DUP

I3 2 dup

(32 2

OVER

I3 2 over
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Exercices
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Words for calculations

3

+ (sum sign)

2 3 +

(5

B ¥
+

+ | ab--c c=a+b

- | ab--c c=a-»>b

* | ab--c c=a*hb

/ | ab--c c=a/b

*/ | abc--4d d=a>*b/ c (64 bits mult)

*>> | abc—d d=( *b) > c (64 bits mult)
/MOD | ab--cd c=a/b d=a remainder b

MOD | ab --c C = a remainder b

NEG | a -- b b =-a

1+ | a-—-0Db b=a+1

1- | a-0b b=a-1

2/ | a-—-0Db b=a/2

2% | a-0b b=a*2

<< | ab—c ¢ =a<< b shifts bits to the left
>> | ab—c ¢ =a>>Db to the right(carry sign)

Logic words

AND | ab --c c=aAND Db
OR | ab--c c=aoOlORb
XOR ] ab--c c =aXOR b
NOT | a -- b b = NOT a

Growing the dictionary

6 /S0



HELLO

:hello
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:hello
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Exercices
+7

<
1 < -
**2 | a -- a*a
) <
/
| a bc -- atb+c
7 ) ) k
0 3
| 1234 ---4321
* 3 :
| 123 --123123
< -rot
:-rot | abc--cab
D <
, a*¥*2+pb**2 | ab--c
, a**2+ab+c | cab--d

,(a-b)/(atb) | a b -—c



Program variables

5 [+ ,
F + ,

datum

datum 22

H

Read Memory or Fetch
@ | address — value

$

Write Memory or Store
! | value address --

3
L+
#datum 8
“datum @ | pushes an 8 on the stack
2 “datum !
“datum @ | pushes a 2 this time

- F

[datum | pushes datum”s value




“datum @ | pushes datum®s value

+ tdatum,

[0 10 1

Hdatum O
caddl datum 1 + "datum I ;

Hdatum O
taddl 1 “"datum +! ;

1 +1
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#list 10 20 30 40 50
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"list 4 + @

)
0 E -
0 1
1$0 0
5 G 0 c@ 1 w(@
c! w! )
# Ll
#32bits 1 2 3 | 32 bits numbers
#16bits [ 1 2 3 ] | 16 bits numbers
#8bits (1 2 3 ) | 8 bits numbers
0K:L1)
1 /
Hof1KBYTE )( 1024
3 0 1
- 1$0
M N
Decimal Binary Hexadecimal
M N
) M1 N)
1 M1 1 N.
1* M1111 N"*
1 M1 N1

MEM




Control structures

<

I "
0?  Jump 1f the top of the stack i1s O

1?7 Jump if the top of the stack is NOT O

+? Jump if the top of the stack is positive
-? Jump 1T the top of the stack is negative
=? | ab - a a=>b?

<>? | ab--a a<>b?

>? | ab - a a>b?

<? | ab - a a<b?

<=? | ab --a a<=b?

>=? | ab --a a>>b?

and? | ab — a test b bit iIn a

nand? | a b — a test not b bit In a

Conditional jump

6 0 !

10? ( drop )

[?_(dup )(drop ) |

#H - P+P
, PPt : PP+ ,

-+



5016 P,+P

P,+P 0 PP .
3
Repeat forever
/
:clean | ... clean is defined
-dirty | .. dirty is defined
> (dirty clean ) ;
Repeat while
/

printn | n -- Print the top of the stack and remove it

: é (1? )( 1 - dup printn ) drop ; |print 4 3 2 10

/ *
$(6(. 1

O (5<?)(1+ dup printn ) drop ; |print 1 2 3 4 5

/ 3% ;( * 1
+

Repeat until

5 (1 - dup printn 0? ) drop ; | print 4 32 10
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Vectors

suml 1 +
sum2 2 +

Hsum

cdefinel "suml "sum !
cdefine2 "sum2 “"sum !

3
definel
sum exec
define2
sum exec

(6

(RC

7-

Il exit ; ] >esc< | action assigned to the escape key

NS i



Prefixes

" Include vocabulary
‘module.txt | include the module.txt file

U

. ( colon) Define action

new | define new as the list until the ;

> newg | define and export this definition
[+ ,

Il +< , A

# (numeral) Define data

#memory | defines memory variable
#-memoryg | define and export a variable
A iFi + ,
- 8510 1
8+ ,Q E (1] ’+ -
F/+ ,

‘* (simple quote) Pushes the address of the word on the stack
"hello | pushes the address of the already defined hello |

| (pipe sign) Comment
[Iblabla _ Comment, ignore everything until end of line |

“ (double quote) Defines text string memory (that can contain spaces) and

pushes its address on stack
['bla bla” | text (including spaces), push address on stack |

@



The System

MSEC | -- a
TIME | ——- hms
DATE | ——dma

END ==
7 1$0

The screen

3 % /S0
/ 0 OE 1)0DE 1)E 1 )0

3

SW | —— w ScreeenWidth

SH | -—— h ScreenHeight

CLS | —- Erase screen with background color
REDRAW | -- Copy virtual screen to real screen
FRAMEV | -- a Start of Video Memory

UPDATE | -- Update operating system internal events



Drawing

oP

Cp
LINE
CURVE
PLINE
PCURVE
POLI
PAPER
INK
INKQ@
ALPHA

Interaction

XYMOUSE | - xy
BMOUSE | -- b
KEY | -- s

IPEN! | v —-
IKEY! | v —-

Files

1$(0

A\W/4

I

I nr -- 7
LOAD | ‘s “” -- ‘h

I ‘s ¢ W o=

Extending the vocabulary

Origin point

Curve control point

Draw a line

Draw a curve

Draw polygon line

Draw polygon curve

Draw polygon

Define background color
Define drawing color
Pushes drawing color on the stack
Define color transparancy

Mouse position
Mouse status
Last key presses

Mouse event
Key event

/

Change current directory
Get name from number
Load a file in memory
Write a memory chunk



Install procedure ?

+

How does :R4 run ?

3 r4._exe

0

is called

/$0
r4.exe

main.txt

V 6

['other.txt” RUN

other.txt

Final words

1$0

"HS %

1$0

=# (6.<



Programming in :R4

%

0

01
02
03
04
05
06
07
08
09

“reda4d.txt

~gui . txt

istart

“exit >esc<

show cls
16 16 screen blanco
"Hello world”™ print ;

. start ;

start

* T9H3
C+ , D

I1$0

screen

i




Animation example in :R4

!

01 [“reda4d.txt

02 [“guil.txt

03 #ball $cc004 $7493FE85 $6BCES50D7 $22DC7 $93D250D7
04 $8B73FE87 $9435B557 $1CF37 $6C31B3C7 $7493FE87 0O
05 Hxb O #yb 0 #vx 8 #vy 0 #ay 2

06

07 |-toc

08 vX neg "vx I ;

09

10 |[-tic

11 vy neg “vy I ;

12

13 |:screen

14 "exit >esc<

15 show cls

16 100 100 dim xb yb pos “ball sprite

17 xXb vx + sw >? (toc ) 0 <? ( toc ) "xb !
18 ay "vy +I1

19 yb vy + sh >? ( tic drop sh ) "yb ! ;
20
21 |- screen ;

;1 )

; 0 )

1.5.7. #3%
yourname. inc 0
;  F XB YB
1 +
, VX VY
AY
; D E TOC VX +
7 1 11 TIC VY +

)1 Wi




; 10 (7
;. 1* SHOW
: SHOW
CLS 0 CLS
;1 - 1 DIM+
XB YB POS + ,
SPRITE '
; 1D -
/

xb | push value of XB on the stack
VX | push VX on the stack
+ | add the two
SW | push the screen width on the stack
>7? | is the calculated sum bigger than the width ?
( | if yes then do what"s iIn between ( )
toc | bounce ( defined above)
D |
0 | push O on the stack
<? | Is the pushed value below 0 ?

( | IT yes then do what®"s iIn between ( )
toc | bounce
D |

"*xb | Push address of XB

! | Keep in XB the sum produced at the start

;  1E AY VY

;12 1D



Rand 4 << 4 or "ball !

3 J3



Solutions

Exercice 1

2 3 over over over over
2 dup dup dup dup dup
123456

WJ

Exercice 2

**2 dup * ;

sum3 + +

:2drop drop drop ;
:2dup over over ;

:invd 1 2 3 4 swap 2swap swap ;

:3dup dup 2over rot ;

-rot rot rot ;

resa **2 swap **2 + ;
:resb over + * + ;
:resc 2dup - -rot + / ;




Reference base :R4

U
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F/
i + ,
D
P P + ,
t $ 3#$<7
?7? + ,+ ,
+ ?7?7, 3 + ,
+ P74 P
5 T - + ,
(RC >
J > 1J > 9+
BJ > J > 9
LJ > X YZd > L J Yz
ZJ > X YJ > Z J Y J
YL > X ZLJ > YL J ZL
J> X J >

Data stack
<@6 > B >
<$#6 > )<@6 >
HA(S > ) <$#6 >
6 D > <$#6 >
6 [: > 0<$#6 >
6 [O > YHA(S >
73.6 > )73 .6 >
= > X
=< > L .=< R#$ > L R#$
HP > L #3$ = > L =#
B > LB =(I > L

> L .?7 > L>>
K > L K 1B > L B1
0 > L9 1 > L 1
K9 > L KY U > L9
00 H#<> L9 DK > L K)
TH< > X L YY > LYY
kzz > X L+ K ,Z2Z 77 > L zZ
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L)+, GB
LE+ , GB
L1+, 3GB
Dt L B

E+ , L \B
1+ ,L 3\B
)+ L)+, B 3B\
E+ ,LE+ ,B 1!

$/ BO [$\B

External storage ‘




