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Ed' s Bi1its

Hello
And welcome to the June July August & September Issues, sorry for the
delay,, AGAIN! '

Pages 2 to 26, include all you could ever want to know about the hardware
of the +4.

Pages 27 to 36, some progs from Andy Brett, how gave me the above!

Pages 37 to 48, program con't from Peter Crack

Pages 48 to 57 Letters.

Pages 58 to 63 reviews

Fages 64 Letler

Pages 65 Review

Pages 66 to 85 RS232 info for use by anybody that knows how to use it!!
Pages 86 Order form for Aug/Sept/Oct & Nov 1991 Mags

You will see that pages 50 to 53 have some german info. This is for 2
german disk magazines for the +4 which I get by exhange each time there
due. I suggest that it is an investment to subscribe to them (even if you
can't speak german, like me, because the programs that are given away on
the disk are of a very high standard, I just wish I could produce the same
quality. I understand that the few german members that are members of this
group saw C16/C116/+4 Bi Monthly Mentioned in each of these mags, so if you
would like to see good new games & demos & useful utils then write to the
people at the addresses given, they are more than willing to help, and

would like to here from you.

Well 1 cut it short, take care everybody, bye!!!

Roy Rebinson




COMMODORE

C PLUS 4




CONTENTS
Title . Page
SPECIFICATIONS ..o...... e e e ee et s ettt et 1
OVERVIEW ooeeeeeeoeeeeeeeeeevesee et e tasesseees et aseeseeeseeeeeesseatoeeeetesere s eteners s s s sesssees s 2
PRODUGT PARTS LIST 1eveeeseseeeseeesueereeseeesesesseesesesesseeeesesessessesteseseesseseoeesesesesenesesan 3
CASEWORK IDENTIFICATION ooeeeeeeeeeeeeeereeesesseeeseeeeeeseeeeeeeves et eesseeeeseseeessesesre oo 3
- PCB LAYOUT eooseesoses e eeeeeee e e e eeeeeeeeeee et eer s e eee s e e eeemesere s s e seneesssesesesemseeseen 4
PCB PARTS LIST ooveveveeesevereeeeeesee st esesesas s st s e e eees s e e e sees s s s s esereeeet et serenn e 5
PCB SCHEMATIC DIAGRAMS veevevereereeeneeans e 7
KEYBOARD MATREX .voveveveveseereeeeeeseeseeeeeseeeseesessasesesesesaeeseesassee et s eesmeesereoteneeareoenns 7
{
1.C. PINOUTS FOR UNCOMMON CHIPS +oueeimeeeeeeeeeeeeeeseeeneeeeereesseeseeeseseeeeesereeneeeanns 9
RE MODULATOR 251844 LAYOUT 1oveveeeieeeeeeeeeeeeeeeaeeeeteeeeenees s seeeeeeeneseaeeaneeesas 11
251844 SCHEMATIC ©oveeeeereeeeeeeeeeeeeeeeeeseeseeseerereeseeeeeeeereeeereeanees 1
RE MODULATOR 2513711 LAYOUT «eeeteeeeeeeeeeeeeeeeee e eee e eeeeereeeseseeeseneneeeees 12
: ; 251311 SCHEMATIC oottt e e, 12
¢ :
- 1
iii/iv
e
G




"'r*“'""

PLUS 4 PRODUCT SPECIFICATION
MEMORY
64K RAM. 60K RAM User accessible for BASIC programs.
ROM

32K ROM Standard (includes operating system and BASIC interpreter) with 32K additional ROM con-
taining the built-in productivity software.

MICROPROCESSOR

7501 Microprocessor — .83 or 1.76 MHz clock.
DISPLAY

40 Columns x 25 lines of text.

COLORS

128 Colors (16 colors; 8 luminance levels).
CHARACTERS

Upper & lower case letters, numerals and symbols. Reverse and flashing charachters. All PET graphic
characters.

DISPLAY MODES )

Text characters. High resolution graphics. Split screen text/high resolution graphics. Muiticolor graphics
RESOLUTION

320 x 200 Pixels

SOUND

2 Tone generators or 1 Tone and 1 white noise generator.

VOLUME

8 Volume levels

KEYBOARD

Fuil size typewriter style design

KEYS

67 Keys total. 4 Cursor control keys. 4 Programmed (reprogrammabie} function keys {up to 8 user

defined functions possible). Color control keys. HELP key. Upper and lower case character set. Graphics
character set.

INPUTS/QUTPUTS  * !

PLUS/4 MODEM (User) port. Serial port. ROM cartridge and parallel disk drive port. 2 Joystick ports.
C1531 Cassette drive interface port. RF OQutput-channel 3 or 4. Video output-composite/
chrominance/luminance. Audio input/output. Power supply input.



PLUS 4 PRODUCT SPECIFICATION (Continued}

FEATURES

Built-in extended BASIC 3.5 — over 75 commands. Built-in Machine Language monitor — over 12
commands. Built-in graphics and sound commands. Screen window capability. Reset button (Warm
start). Built-in integrated productivity software,

PERIPHERALS

C1551 Fast Disk drive, C1531 Datasette, MPS 802 Dot matrix printer, MPS 803 Dot matrix printer,
DPS 1101 Daisy wheel printer, C1802 color monitor.

OTHER PERIPHERALS
C1541 Disk drive, MPS 801 Dot matrix printer, C1702 color monitor.

PLUS 4 OVERVIEW

The Plus 4 system is based on the 7501 microprocessor, an HMOS version of the 6510. Video pro-
cessing is achieved by the 7360 TED chip. 64K bytes of dynamic RAM are accomplished by 8 (64K
x 1) 1.C.’s. (See page ). The system program is contained in 2 (16K x 8) ROMs. The svstem supports
up to 128K x 8 of ROM banked in 16K sections. By software control, through the 7360, ROM can
be completely banked out and RAM banked in for a true 64K of RAM (minus 256 byte pages), allow-
ing 60,671 bytes available for BASIC.

Keyboard and joystick scanning are accomplished by outputting the row data on the data bus while
addressing a particular register in the TED chip. This will in turn cause the TED chip to latch the column
information.

A standard serial port supports serial bus peripherals such as the 1541 disk drive and the various
serial printers. A cassette port is provided and the expansion port supports ROM cartrdiges. TTL serial
ASCll is intended to drive an RS-232 adapter. D



PARTS LIST

PLUS/4
TOP CASE ASSY
Top Case C 251453-01
Keyboard, 67 Key, KKR-| C 251501-01
5 Nameplate C 251655-01
( Shield Clip, R C 251855-01
Shieid Clip, F C 251856-01
BOTTOM CASE ASSY
Bottom Case C 251454-01
B Foot, Self-Adhesive C 950157-04
Paper Shield C 310156-01
Shield Chip C 310199-01
Shield Plate C 310197-01
Insulation Sheet C 310198-01
ACCESSORIES
Users Manual ~C 310186-01
Power Supply C 310157
RF Cable C 32618902
( Switch Box : C 904778-01

C — Commodore Stock Part

34
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PLEASE NOTE: Commodore part numbers are provided for reference only and do not indicate the
availability of parts from Commodore. Industry standard parts (Resistors, Capacitors,

PARTS LIST — PLUS/4 PCB ASSEMBLY #310163-01

Connectors) should be secured locally. Approved cross-references for TTL chips,

Transistors, etc. will be available in manual form through the Service Department
in November of 1984, Unique or non-standard parts will be stocked by Commodore

and are indicated on the parts list by a *’C"".

DIODES (Continued)

CR1
{cont.}
CR2
CR11-20

Bridge Rectifiers DBA20C
Sanyo 251026-03
Diode, Zener RD 6.8 EB  900927-01
Diode, IN 914 Sub: 200850-16
Diode, IN 4148 Taping

251819-21 Sub:

Diode, IN 4148 900850-01

RESISTORS — All values are in ohms-1/4 W

6% unless noted otherwise.

R12
R13

4.7K R14 240
10K R15 250
470K R16 100K
220K R17 1.5K
18K R18 47K
1.5K R19 100K
470K R20 3K
100K R21 1K
1K R22 1K
1K R23 1K
12K R24 1K
10K R25 1K

L

RESISTOR PACK

INTEGRATED CIRCUITS
u1 7360 VLS, Text Dislay (TED)
Sub: C 251535-01
8360 C 251535-02
U2 7501 Custom Microprocessor
C 251536-01
u3 B6551A (Synertek) 801895-02
U4 741508 201521-03
us 65298 Single Port Interface
C 251640-03
us 74LS04 901521-02
u7 7406 80152206
us 555 901523-01
Us-10 74LS257 901521-57
u11-18 4164-2 D-RAM 901505-01
uig 7700-010 PLA C 251641-02
u20 7415139 901521-18
u21 7415175 901521-34
u22 74LS27 901521-22
u23 2312B ROM TED Basic
C 318006-01
u24 23128 ROM TED Kernal
C 318005-04
u2s 23128 FUNCTION ROM, 3+ 1 LOW
C 317053-01
uz26 23128 FUNCTION ROM, 3 +HIGH
C 317054-01
u27 65298 Single Port Interface
C 251640-03
TRANSISTORS
Q1-Q3 2SC 1815 902693-01
Q4 25D 880 902634-01 Sub:
Tip 28A 902653-01 Sub:
2SD 1266 902634-04
DIODES
CR1 Bridge Rectifiers S2VB10 Sindengen
215026-01 Sub:
Bridge Recitifers DBA20B Sanyo
251026-02 Sub:

RP1, 2 3.3K, 6 PIN 902441-29
AP3, 4 68, 8 PIN 4 ISOLATED 326149-06
CAPACITORS

C1 Elect 0.1 uF 258V 900100-40
G2 Ceramic 0.1 uF 25V 251075-06
C3 Film 0.22 4F 100V 900150-11
C4 Film 0.22 yF 100V 900150-11
C5-C6 Ceramic 0.22 uF 50V 900022-01
c7 Elect 2200 4F 16V 900101-33
cs8 Elect 10 yF 16V 900100-25
c9 Ceramic 0.1 uF 25V 251075-06
c10 Trimmer 40 pF 251029-02
cn Ceramic 251070-14

22 pF 50V

PLEASE NOTE I BELIEVE U24 SHOULD READ C 318004_08




PARTS LIST — PLUS/4

PCB ASSEMBLY #310163-01 (Continued)

CAPACITORS (Continued)

MISCELLANEOUS (Continued)

Cci2 Ceramic 220 pF 50V Sub:

251071-26 Sub:

Ceramic 220 pF 50V 900463-08
Cc13 Ceramic 150 pF 50V 251071-24

Sub:

Ceramic 150 pF 50V 900462-41
Cc14 Ceramic 0.1 uF 25V 251075-01
C15-C16 Ceramic 0.1 uF 25V 251075-06
C17-C18 | Ceramic 10 uF 16V 900100-25
c1g9 Ceramic  0.01 uF 25V 251075-01
Cc20 Elect 10 yF 16V 900100-25
c21 Ceramic 0.1 uF 25V 251075-06
c22 Elect 10 yF 16V 900100-25
C23 Elect 1 uF 16V 900100-16
C24-C26 | Ceramic 0.1 pF 25V 251075-08
Cc27 Elect 10 wF 16V 900100-25
C28-C29 | Ceramic 0.1 puF 25V 251075-06
C30 Elect 10 yF 16V 900100-25
C31-C32 | Ceramic 0.1 uF 25V 251075-06
C33-C40 | Ceramic 0.22 pF 25V 251075-07

Sub:

Ceramic  0.22 uF 50V 900022-01
C41-C51 | Ceramic 0.1 uF 50V 900020-06

Sub:

Ceramic 0.1 gF 50V 8000010-01
C100 Ceramic 0.1 uF 50V 800010-20
MISCELLANEOUS
Y1 Crystal 14.31818 MHZ 251081-01

Sub:

Crystal 14.31818 MHZ 251081-02
Y2 Crystal 1.8432 MHZ 900555-02
SWi Switch, Rocker C 251587-01

(PC Mount)
SW2 Switch, Push Button C 251260-01
M1 RF Modulator C 251844-01

Sub:

RF Modutator 251311-01

FB2-14
FB15-21
FB22-26,
FB28-38,
FB40
FB41-58

CN2

CN3

CNa

CN5-6

CN7

CN8

L1
L2

L3.L3

F1

Ferrite bead 325563-01
Ferrite bead 903025-01
Ferrite bead 325563-01
Ferrite bead 803025-01
Ferrite bead 325563-01
Ferrite bead 903025-01
Ferrite bead 325563-01
Ferrite bead 903025-01
EMI Filter 251842-01

Connector 4 PIN (power supply)

C 251614-01
Connector 6 PIN DIN (serial bus}

C 803361-01
Connector 7 PIN MINI DIN {cassette)

C 251616-01
Connector 50 PIN Female Edge
{exoab} C 251630-01
Connector 8 PIN MINI DIN

fjoy 1 & 2) C 251258-01
Connector 8 PIN DIN {audio/video)

325573-01
Connector 18 PIN (keyboard)

C 251841-01
Noise Filter 251264-01
Line Filter 906127-01
Sub: 251701-01
Sub:
Coil Inductor 1.2 uHpt 801152-01
Sub: 325570-01
Fuse 250V 1.5A 903556-18
Fuse Clip 306102-01
Cartridge Guide 310171-01
Shield Box C 310172-01
Shield Cap C 310173-01

C — Commodore Stock Part
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A1 CLR >CTRL L STOP | SPACE )(x >Q | 2
A3 KEW ,>A & SHIFT | Z ",S LE L 4 o
SHIFT LOCt
\5 r\R r}o & X Y c Fan F Fa T fast sSw
7 Y \G J'\V '\B '\H \U 8
"4 74
S & & A nM &K o 0
vy g J ~ v 4
'\G \P ILL KL Fa L_ LO
o8 7 > L
“ h " N B HESC a4 = bt =4
DEL fRETURI\?dQ L@ Tf1 Af2 113 | HELP
KEYBOARD MATRIX
'
A2+ 1 48 |—A3
(i) AT+ 2 47 |-A4
AQ—+ 3 46 |—AS
VDD 4 45 |—AB
d0IN— 1 40 |-RES CsSe—+ 5 44 |- A7
ROY 2 38 -R/W Cs14 6 43 |—A8
IRQ~+ 3 38 |-D0 RIW-— 7 42 |—A9
AECH 4 37 D1 IRQ-t 8 41 (—A10
VCC—H 5 36 -D2 MUX— 9 40 |—-A11
AQH 6 35 D3 RAS— 10 39 {(—A12
Al- 7 34 |-D4 CAS—-11 7360 38 |—-A13
A2-{ 8 33 D5 $0 4 12 37 |—A14
A3+ 9 32 —~D86 COLOR- 13 36 {—A15
A4+ 10 7501 31 D7 CLK IN— 14 35 |—AEC
A5 11 30 (~PO ° K@ 156 34 |~-BA
A6 12 29 (—P1 K1+ 16 33 —~SND
A7+ 13 28 P2 K24 17 32 |-D7
A8+ 14 27 —P3 K3~ 18 31 {—D86
A3~ 15 26 |-P4 K4- 18 30 1—-DS
A10- 16 25 PS5 K5- 20 29 |-D4
Al1+417 24 |-P6 K6 21 28 |[-D3
A12-4 18 23 [~GATE IN K74 22 27 (~-D2
A13419 22 |-A15 SYNC- 23 26 |-D1
GND— 20 21 |-A14 VSS- 24 25 |—-D0O

PIN ASSIGNMENT

U2-251536-01

CUSTOM MICROPROCESSOR

U1-251535-01

(TED)

PIN ASSIGNMENT

VLSI, TEXT DISPLAY

TA
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M, SCHEMATIC ON PAGE 11

PIN
CONFIGURATION

VSSH 1 28 |-R/W
€so—+ 2 27 1-02_
CSi+4 3 26 |-TRQ
RES- 4 25 |-D7
RXCH 5 24 |-D6
XTL14 6 23 |-D5
XTLO-{ 7 22 |-Da
misH @ %531 27 53
Cis+ 9 20 |-D2
TXD- 10 19 |-D1
DTRA 11 18 |~DO_
= RXD— 12 17 |-DSR
{ - RS04 13 16 |-DCD
RS1-{ 14 15 |-vCC

U3-901895-02
ACIA

[svmemsx[svpessm[z MHZ |

PIN
CONFIGURATION

FE4 1 28 |-vcce
74 2 27 |-18
164 3 26 |19
154 4 25 |-Ti@
14— § 24 |—-ii1

4 134 6 23 |-112
124 7 22 -3
114 8 21 |-na

10 9 20 |-1115
F74 10 19 |-CE
F6- 11 18 |-FO
F54 12 17 |=F1
Fa- 13 16 |-F2
GNDH 14 15 [-F3

U19-251641-02
PLA

TRANSMIT/RECIEVE CHARACTERISTICS

CHARACTERTISTICS SYM 2‘{\/?:2 NIT
MIN | MAX
Zﬁggzl\glﬂﬂscavs tcey | 400f - ns
oo o sl = |
e e T -
;(JSL/ISA?TSN DELAY Kele) — | 500 | ns
SEEAI:;ROPAGATION o | = | so0 | o
DELAY (CLEAR) taa | —|s00 | ns

(tr, tf = 10 to 30 ns)
*The Baud Rate with External Clocking is:

BAUD RATE 1
16 x TCCY
PIN
CONFIGURATION
cs | R/W D0-D7
R/W- 1 20 |—vI
L L | DATA BUS . po-d 2 19 l_ce¢
TO PORT - P14 3 18 [—Dt
L H PORT TO P24 4 17 |-D¢
DATA BUS P3+4 5 6529 16 [—D¢E
H | x | 1soLaTion Pay 6 15 |-0¢
PS4 7 14 {—Df
P6{ 8 13 |-DE
L = LOW LEVEL P74 9 12 I~-DE
H = HIGH LEVEL VSS— 10 11 |-DE
X = IRREVELANT
[ mos [ “es298 3 MHz
U5/U27-251640-03
* SINGLE PORT
INTERFACE
3A
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PINOUTS ON PAGE 8

N
RATION COMMOQDORE | APPROVED VENDOR ACCESS POWER
PART SOURCE 1 PART TIME CYCLES [ ACTIVE | STAN(
NUMBER OF SuPPLY NUMBER tns) tns) aw) | iMaxy
16 [-VSS
15 |-CAS - 901505-0% HITACHI HM4864-3 200 335 330 20
14 |-DOUT
$01505-01 NEC #PD4164-2 200 375 250 ©o28
13 |-a8 :
12 |-A3 901505-01 MITSUBISHI | M5K416NS-20 200 330 275 28
11 [—A4
K4564N- 5
10 l—as 901505-01 MOSTEK | MK4564N-20 200 345 300 22
9 |~A7 901505-01 oKt MSM3764-20 200 330 248 23
5 MICRON )
“:g ST 901605-01 TECHNOLOGY MT4264-3 200 385 300 30
3-01 901505-01 HITACH! HMA4B64P-3 200 335 330 20
MATSUSHITA
901505-01 (PANASONIC) MN4164P-20 200 330 275 27
901505-01 SIEMENS | HYB4164-3 200 330 150 20
901505-01 SHARP LH2164-21 200 330 248 28
901505-01 HITACHI HM4864AP-3 200 330 242 20
901505-01 TOSHIBA TMM4164AP-20 200 330 275 22
‘ocK T
ATOR R/W SWITCH
_ I 3
' OCK o DATA IN
i w o DIN
ATOR MEMORY| Q MEMORY BUFFER
S ARRAY 61 ARRAY
1<
en o ROW Dec.q:_s:bmow DEC.® DATA OUT | 000t
ATOR (4 = 3 = BUFFER
<|MEMORY|,l0 MEMORY [ <
x| ARRAY |w|5|d@| ARmaY |Z
n wig|w a «—oVvCCe
w Wioiun <
o po ] === B w
e — w a{o|@ w ~«—aVSS
z ollo «
@ | MEMORY (= O | SIMEMORY jw
ui @| ARRAY | || | ARRAY |5 VBB GENERATOR
w = w
. w 19 7
3 “row DECKH g=ROW DEC|
2 gl
w
- MEMORY Q MEMORY
o ARRAY i ARRAY
o o
< o
L FUNCTIONAL DIAGRAM
Q4
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(AP

PIN

CONFIGURATION

NC- 1 28 [—vCC
A124 2 27 [-CS,
A7-¢ 3 26 |-A13
A6~ 4 25 |~ A8
AS—4 5 24 \—A9
A4 6 23 |-A11
A2~ 8 21 [-A10
Al14 9 20 |—CsS,
AQ— 10 19 |-08
D1+ 11 18 (—D7
D2+ 12 17 |[-D6
D3+ 13 16 [—-D5S
GND—+ 14 15 |--D4
U23-318006-01
ROM — BASIC
PIN
CONFIGURATION
NC—H 1 28 |—VvCC
A12+4 2 27 |-CS;
A74 3 26 [—A13
A6 4 25 [-A8
A5+ 5 24 |-A9°
A4 6 23 [-A11
A3~ 7 93128 22 [-CS
A21 8 21 [-A10
Al 9 20 |~CS.
AQ— 10 19 |-D8
Diq 11 18 |-D7
D2+ 12 17 |-06
D34 13 16 |-D5
GND—+ 14 15 —D4
U24-318005-04

ROM — KERNAL

IoA
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Issue 7, 1984 : Computer 4 ' CommOdO[‘e

T TECHTOPIGS

£ 1980 COMMNDORE BUSINESS MACHINES INC

LINE DEFINITIONS

A0 to AlS Address Bit 0 to 15

AEC < Address Enable Control

ATN Attention

BA Bus Available

BRESET Buffered System Reset

Cl HIGH, Cl LOW External Cartridge Chip Select
C2 HIGH, C2 LOW

CAS Dynamic RAM Column Address Strobe
CLK IN Master Clock (Single Phase, 14.31818 MHz)
COLOR Chroma Output

COMP Composite Chroma and Luma

CE Chip Enable

Cs Chip Select

Cso Low ROM Chip Select

Cs1 High ROM Chip Select

CST MTR Cassette Motor Control

CST RD Cassette Read

CST SENSE Cassette Sensor

CST WRT Cassette Write

CTS Clear To Send

DBO to DB7 Data Bit 0 to 7

DCD Data Carrier Detect

DRAM Dynamic RAM

DRAM ADD Dynamic RAM Address

DSR Data Set Ready

DTR Data Terminal Ready

EXT AUDIO External Audio Input

GATE 1IN R/W GATE

IRQ Interupt Request

K0 to K7 Keyboard Latch 0 to 7

KERN Kernal ROM Control Line

LUM Composite Sync and Luminence
MUX Address Multiplex Control

PO to P7 Port Bit 0 to 7

RAS Dynamic RAM Row Address Strobe
RESET System Reset

RxC Receive Clock

RxD Receive Data

R/W Read/Write Line

RTS Request To Send

SND Sound Line

TED Text Display

TxD Transmit Data

#0 System Clock (Varies between 1 and 2 MHz)
F2 Artificial # 2, Address Valid Rising Edge,

Data Valid Falling Edge



Issue 6,

1984 : Computer 3

Model: PLUS 4

NOTE: Vis

W commoclore

TECHTOPIGS

T 1980 COMMODCRE BUSINESS MACHINES INC

Troubleshooting Aides

ual inspection is critical in this unit!
The upright position of many of the components used on the
board can create problems. It is possible for them to be
shorted to the shield or to each other. Make sure they are
evenly spaced and do not contact the shield.

Areas of the PCB particularly vulnerable to this
problem are:
Bottom right corner - caps

Bottom center - J1-J6

Bottom left - Q3 shorted to FBS57
Top left - ferrite beads

Center - Twisted caps

1) NO VIDEO - Absolutely no

A)

B)

D)

Check for 5 volts

(just outside of RF can)

video on screen

1)
2)

3)

Check fuse

Check for twisted or bent caps
( 5 V. short to ground )

Check L1

Check for oscillation at pin 14 of Ul

0.K. If not:
v

0.K. If not:
4

Check for LUM signal

1

2)

Check for good connection at
pin 14 of Ul

Check for good connection at
Rl thru R7

at pin 23 of Ul, at pin 4 of

the. modulator, at pin 8 of the modulator, at FB3

and at pinl of CN7
0.K. If not:

v

Check for reset
0.K.

¥

1;

2)
3}

Check for LUM signal shorted
to ground

Check for open traces

Check modulator

Check for control signals:

Signal I.C. Pin

AEC Ul 35,
AEC u2 4
CAS gl 11
csl ul 6
cs1 u20 15
Cso ul 5
Cso u20 1

. Signal ARG Pin
R/W ul 7

0 ul 12

MUX Ul 9

IRQ ul 8

RDY U2 28

BA Ul 34

RAS T Ul 10
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PLUS 4 Troubleshooting Page 2

2) BAD VIDEO - Scrolling lines on screen - Random

blocks on screen - Blurred display
A) Check J1-J6 for shorts to ground or each other
0.K.
¥
B) Check reset for correct operation
0.K.
+
C) Check Ul for proper operation
0.K. If not: 1) Check socket for good solder
v 2) Check for bad Ul
D) Check U2 for proper operation
0.K. If not: 1) Check socket
+ 2} Check for bad U2
E) Check RAM data lines for correct amplitude
0.K. If not: 1) Check for hot surface of RAM
+ 2) Jump out RAM to verify
F) Check multiplexers U9, Ul0 - signals at RP3
and RP4 should be similar in frequency and
amplitude
0.K. If not: 1) Suspect U9 or UlO
¥
. G) Check ROM for chip select signal at pin 22 of
U23 and U24
0.K. If not: 1) Check for signal generation
v at u20
H)} Check that all ROM addresses are present and
correct -amplitude
O;K. If not: 1) Trace problem address AO0-AlS
)

Check Ul9, U23, U24 by replacement with known
good )

3) NO POWER

A)

Verify voltage +5 and +9 volts
) 1) Check for shorts to ground
2) Check switch
3) Check power supply

4) BAD BASIC - Random characters on screen — Random

A)
B)

colors - Power-up message is missing
Check Basic ROM U23
Check B thru I abowe (Bad Video)
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PLUS 4 Troubleshooting Page 3

5) NO COLOR or BAD COLOR

A)

B)

C)

Check Ul pin 14 for 14.31818 MHz with
frequency counter
0.K. If not: 1) Check sclder joints of CTl
v and adjust for correct frequency
2) Check crystal, Q1 and Q2
3) Check clock circuit for
opens or shorts ’
Check Ul pin 13 for Color Out signal.
0.K. If not: 1) Swap Ul w/known good
4

Check modulator Ml pin 5 for Color In signal
and pin 6 for Color Out signal
0.K. If not: 1) Check M1l operation
A4
Check FB4 and CN7 pin 6 to see if color signal
is present.
1) Check for shorts

6) NO SOUND or BAD SOUND

A)

B)

)

Check Ul pin 33 for SND signal
0.K. If not: 1) Check socket for open circuit
¥ 2) Swap Ul w/known good
Check audio circuit for short to ground or loss of
signal.

0.K. If not: 1) Check Q3 - Be sure emitter and base

A are not shorted to 5 V.
Check modulator M1l pin 2 for SND signal
1) Adjust I.F. can (top right of
modulator) for. clean, loud volume
2) M1 pin 2 to ground should read
approximately 480 ohms
3) Check Ml for component failure

7) SERIAL FAILURES

A)
B)

Check FB23-26 for shorts to shield or each other
Check U7, U2 and CN2
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PLUS 4 Troubleshooting Page 4

8)

9)

KEYBOARD FAILURES

A)

B}

C)

D)

Check pins on ribbon cable for good connection
0.K.
v

Check for shorts - CNS, CN6, FB's, Dicdes
0.K.

+
Check chip select to U27 and the I.C., U27
0.K.

+
Check Ul for proper operation

0.K. If not: 1) Check socket

+ 2) Check for bad Ul

FAILURES IN SOFTWARE MODE =~ All units should be checked for
proper operation, when any repairs are necessary.
To Check: 1) Press 'Fl1' on keyboard

2) Press ‘Return' to enter Word Processing mode
3) Press 'Commodore' key and 'C' key at the same

time
4) Type 'tc' and press 'Return' to enter
Spreadsheet

5) Press ‘'Commodore' key and 'C' key again
6) Type 'tw' to return to Word Processing mode

Watch for video or loading problems, then:

A}

B)

Check jumpers at J1-J6 for correct connection
Ok -

+
Check Ul, U2, U25, U26




Andy Bratt
72. St. Neots Road,
Eaton Ford,
S§t. Neots,
Huntingdon,
Cambs.
PE!9 3BD.

2482 213524
22 July 1991

Dear Roy,
I read Nick Ritchie's article about the Nufont program in the
April/May issue, and I‘ve written to him with a little information.
For anyone else that is interested here's a rundown.

I had problems with the program when it was first published, and sent a disk
with my non working 'Nufont’ to Your Commodore. I recived back a corrected
version, plus the descender set froam the Cé4 ‘New Characters on the MPS
B@1/3' program. Also an the disk were two WP files 'Demo!’ and 'Demo2’ these
are a slightly different version of the Nufont Creating Characters article in

Your Commodore December 1988.

Dne piece of information was missed out altogether.
Quote from the article:
‘'List 1. 1is published in the Serious Users Guide (1987) as a basic progranm.
(New Characters on the MSP B@1{/3) DESCENDER SET.)’
Then comes a line that was missed out:
‘This can be used if required. Line 118 is changed from SA=64512 to SA=2B472°

Using this information I typed in the program for the Italic Set ({(changing
line 119 to SA=28672) and saved it. By loading ‘Nufont’,B8,! and then loading
and running the 'Italic’ program followed by SYS3@808, I had a working
pragranm.

To make things easier I loaded as before, then went into the monitor and
saved the «complete Nufont Italic program. All I have to do now is load
'Nufont Italic’',8,1

I hope this is of some help to anyone who had trouble getting the other fonts
working.

LR I N0 N SNE NS |

I enclose two programs, one prints out a diary for a personal organiser. In
order to get a double sided page it prints both sides side by side, you then
cut out and fold in half so that the printing is on the outside. It is
designed to print one week per page on 12in fan fold paper.

The second pragram prints out a daily dated year planner and a undated
monthly year planner for a personal organiser. Because both printouts are
wider than normal opaper, they are.printed down the paper. The day dated
planner is about 13in long, making it print over the page perforations, and
too long for a single sheet of paper.

If anyone wants a copy of these programs without the typing, or a copy of
‘Nufont ', 'Nufont Italic’, or my version of ‘Word Pro’' with five different
descenders, send me a disk or tape and S5.A.E. and I1'1] send you a copy.

/%O?

277



120
110
120
138
140

DIARY FOR PERSUONAL ORGANISER

POKE 59468,12

CLR:DIM M$(2b)

REM THIS PROGRAM WAS WRITTEN BY J.R ROSSUM

REM SUGGESTED BY ‘JULIAN’ IN THE HP BASIC LIBRARY
REM DIARY PRINTOUT WAS ADDED BY A.J.BRETT 1994

150 P=@3PRINT"IalnIsIninwBMIPROGRAM TO GENERATE CALENDER FOR"

168 PRINT"®™ FOR ANY MONTH "

178 PRINT"® SINCE THE BIRTH OF CHRIST"

180 PRINT"® OR PRINTOUT A PERSONAL ORGANISER DIARY AFTER 1980 WITH 1 WEEK TO
2 PAGES"

198 PRINT:PRINT" TYPE ALL FOUR DIGITS OF DESIRED YEAR™IPRINT:PRINT,:INPUTG:PRINT
282 PRINT3PRINT"DO YOU WANT TO PRINT A WHOLE YEAR? (Y/N)*

210 GETK$:IFK$(O>"N"ANDKSCO*Y"THEN21®

220 IFK$="Y"THENM=1:K$="P"1P=1:60T0280

230 PRINT:PRINT,:INPUT"MONTH(1-12)"; M

248 PRINT:PRINT,"SCREEN OR PRINTER?"

250 GETK$:IFK$<>"S"ANDK$C>"P"THEN258

268 TO=TI:IFK$="P"THEN28®

278 IF 61980 THEN 340

280 SCNCLR

299 D=(6-~19Bd) #3545

380 FOR Q@=19@1 TO 6-1

318 IF @/4=INT{Q/4) THEN D=D+{

329 NEXT

339 D=D+2

340 IFK$="P"THEN71@

350 607D 448

368 PRINT “IelmielnlelninielslyOU WILL HAVE TO WAIT A BIT FOR THAT ONE*
3708 D=6#3465

380 FOR Q=f TO 6-1

IF Q/400=INT(Q/400) THEN 410

IF @/100=INT(Q/188) THEN 420

IF 8/4=INT(Q/4) THEN D=D+{

NEXT

D=D+{

PRINT " IrInInlnlmivb BB E B BB UL IAN CALENDAR"
FOR d=1 TO 24:READ M$(J):NEXT

FOR J=1TO7:READ D$(J):NEXT

PRINT M$(2¥M~-1)TAB(35)6

PRINT:PRINT:FOR J=1 TO 7:PRINT TAB(&%(J)-6)D$(J);" “3INEXT
IF 6/40R=INT(6/408)THEN 519

IF 6/10@=INT(G/108) THEN 528

IF G/4=INT(6/4) THEN M$(4)="29"

FOR J=2 TO 2#M-2 STEP 2:51=S1+VAL(M$(J))NEXT
IF M= THEN S1=0

Sa51+D-7#INT((S14D)/7)

V=VAL (M$ (2#M))

§=8+7:1F 8>7 THEN §=5-7

Tei+b4(5-1)1U=5

PRINTtPRINTTABI(T-1};

IF T=37 THEN 410

FORD=1TQV:60T0628

PRINT 1:FOR D=270V

PRINT DySPC{U-LEN(STR$(D)));

IF POS(0) >34 THEN U=3

IF POS(@)<34 THEN U=5

NEXT



DIARY FOR PERSONAL ORGANISER

560 PRINT:PRINT:PRINT:PRINT TAB(10)"TIME="INT((TI-T@)/356)/100 “MINUTES"

67@ PRINT: INPUT "ANOTHER";K$

688 IF LEFTS$(K$,1)="Y" THEN 110

498 IF LEFT${K$,1)="N" THEN END

700 50TO 470

710 IFGCI9@BTHENPRINT " nIsialnIninlnlals] SCREEN ONLY WILL NOT PRINT A DIARY",,"BEFORE 19
ee"

72@ IFGC19D@BTHENFORJ=1TO3@BB:NEXT:60T0150

738 PRINT"alsinimlsiwIsi®l]§ YOUR PRINTER TURNED ON AND THE PAPER SET NEAR TO THE TOP OF
PAGE? (Y)*

740 GETKEYK$: IFK$<>"Y"THENLISO

750 IFP={THENPRINT“Inlsisinizlenlnisl PRINTING A DIARY FOR THE YEAR";6:60T0778
760 PRINT"IInlniuiaininisinin] PRINTING A DIARY FOR ONE MONTH",,"IN THE YEAR";G
77@ OPENA,4:CMDA:FORJ={TO37:Le=L&+"—"INEXT:Ls=L8+" 3 "2FORI=1TO37:LE=L8+" —"1NEXT
780 F$="L ":FORJI=1TD73:F$=F$+"_"NEXT:F$=Fs+" 1"

798 S$=*I"1FORJ=1T073:54=58+" “:NEXT:S$=58+""1":FORJ=1TDb:B$=Bs+" "INEXT
800 FORJ=1TO24:READM$(J) s NEXTtM$(25)=M$ (1) 1M$(26)=M$(2):RESTOREL1490

8108 FOR J=1TOB:READ D$(J)iNEXT:T=2B-LEN(MS(2¥M-1))

820 GOSUBI24P:PRINT:PRINTSPC(TIMS(2#M-1)3" *;G;BS;MS(2#M-1);" ;6

B30 IF B/4@@=INT(G/400) THEN 850

840 IF G/100=INT(G/10D) THEN 8480

BS5@ IF B/4=INT(G/4) THEN M$(4)="29"

B4® FOR J=2 TD 2#M-2 STEP 2:51=51+VAL(M$S(J)):NEXT

B70 IF M=1 THEN §51=0

B8O S=S1+D-7#INT((S1+D})/7)1IFS=BTHENS=7

890 VaVAL(M$ (2%M)):C=1:D=B:X=8:D1=1:D2=9-§

980 DOUNTILC=>V:D=D+1:IFX=1THENC=C+}

91@ TD=31-LEN(D$(D+4)):PRINTLS$: IFX=BANDD=GTHENX=1

920 IFX=PTHENGOSUB!270: IFD=4THENC=D1+3:605UB1250: PRINTL$:605UB1220:605UB1322:X=1
:D=0:607T01030

930 IFX=QPTHEN!Q28

948 IFDC(>ATHEN?7Q

958 PRINTSPC(TD)D$(B);* Ut IFCCIBTHENPRINT 5

96@ PRINTC;D$(D):60SUB125@: PRINTL$:605UB1220:605UB1320:60T01038

970 PRINTSPC(TD)D$(D+4) ;s IFCCIITHENPRINT" "3

98@ IFCC(STHENPRINT® *; +ELSEPRINTC-3;

99@ PRINT" o

1800 IFCCIBTHENPRINT® *;

1018 PRINTC;D$ (D}

19020 GOSUB125@

1830 LOOP:Dt=1

1048 IFC(>VTHENIQ9D

1058 C=C-2:1FD=3THEN1282

10460 FORJ=D+1T03:TD=31-LEN(D$(J+4)) :PRINTLS$:PRINTSPC(TD)DS$(J+4) 3" *;C;" "D1;
D$(J)

1078 60SUB125@:C=C+1:D1=D1+1aNEXT

1080 PRINTL$:PRINTSPC(26)D$(B);" *D1;D$(4):60T01140

1890 C=C-2:D1=3-(VY-C):IFD=3THEN113D -

110D FORJ=1TO3:TD=31~LEN(DS$(J+4) ) tPRINTLS: IFC=V+1THENC=1

1118 PRINTSPC(TD)DS$(J+4); 1 IFCCIATHENPRINTY "3

1128 PRINTC;" “sD1;D$(J)160SUB125@:C=C+1:DI=DI+1sNEXT

1130 PRINTL$:PRINTSPC(26)D${B);" *D1;Ds {4}

1140 IFPC>ITHENIL70

1150 C=DisM=M+1:V=VAL(M$ (2%M) ) IFM=13THENI170: ELSEGOSUBI25Q:PRINTLS: 60SUB1220:60
SUB1320

1168 GOTO9Q0

1178 GOSUB125@:PRINTL$:PRINTF$:PRINT#4:CLOSES
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DIARY FOR PERSONAL ORGANISER

1180 PRINT"TInteinlsininls] FOLD DOWN CENTRE DDTS SO0 THAT THE M PRINTING IS ON THE
OUTSIDE,*;

1198 PRINT® CUTOUT TOM  THE EDGE MARKS, BLUE AROUND EDGES AND®

1208 PRINT*® PUNCH BINDER HOLES.®

1210 PRINT*AlsIsI=RBBBED0 YOU WISH ANDTHER (Y)*:GETKEYKS$: IFK$="Y"THEN11B: ELSE END
1222 PRINTF$:REM BOTTOM EDGE OF PAGE

£230 FORJ=1TO31:PRINT:NEXT:REM PAGE SPACING®#ALTER THIS TO CHANGE SPACING BETHWEEN
PABES

1248 PRINTS$:RETURNIREM TOP EDBE OF PAGE

1250 FORG=1TD7:PRINT:NEXT:RETURN

1268 REM FIRST WEEK PRINT ROUTINE

12708 IFSCSTHENPRINTSPC(TD)D$(D+4);" *1D$ (D) tRETURN
1280 PRINTSPC(TD)D$(D+4);: IFD=4THENPRINT" v3:160701308

1299 IFD+4(STHENPRINT" "yrELSEPRINT" *yDi;:D1=Di+l

1388 PRINT “3D2;D$(D):D2=D2+1: RETURN

1319 REM PRINT MONTH HEADINGS

1328 T=2B-(LEN(M$(2¥M-1)))

1330 IFC=VTHENT=2B-LEN(M$(2%M+1))1G0TD1389

1349 IFC=V-3THEN1440

1350 IFCOY-3THENT=27-LEN(M$ (2¥M+1))-LEN (NS {2#H-1)):G0TD1400

1360 IFCOV-7THEN1428

1370 PRINT:PRINTSPC(T)M$(2¥M-1);" ";6;BS;H$ (240137 *+5:D=8:C=C+3:RETURN
1388 IFM=12THENG=6+]

1398 PRINT:PRINTSPC(T)MS(2¥M+1) 3" “jGyBS;MS (2¥N+1) 3" "16:D0=8:C=C+3:RETURN
1400 PRINT:PRINTSPC(T)M$ (2xM=1) 3" “jHS(2¥M+1) ;" "1t IFM=12THENG=G+1

1410 PRINTG;BSyMS (2¥M+1) 5" ";5:D=Q:D1=8-(V-C)2C=C+I4RETURN

1420 PRINT:PRINTSPC(TIM$ (2¥M-1)3" *;BiBS;MS(26N-1)" “jMS(2¥M41) 3" *11IFM=12THEN
B=G+!

1432 PRINTG:D=0:D1=1:C=C+3:RETURN

1449 PRINT:PRINTSPC(TIMS(2¥M-1)3" ";B;BS;ME(26M+1)3" "3+ IFM=12THENG=6+I
1458 PRINTG:D=Q:D1=1:C=C+31RETURN

1460 DATA JANUARV,31,FEBRUARY,ZB,MARCH,31,APRIL,3B,HAY,31,JUNE,3B,JULY,31
1470 DATA AUEUST,31,SEPTEMBER,KB,DCTUBER,SI,NOVENBER,30,DECEHBER,31

1480 DATA SUN,MON,TUE,HWED,THU,FRI,SAT

1490 DATA SUNDAY,HDNDAV,TUESDAY,WEDNESDAY,THURSDQY,FRIDAY,SATURDAY,NUTES



YEAR PLANNER

D@ REM ##¥%#%# YEAR PLANNER FOR PERSONAL ORGIANISER ###sx#
12@ DIMCS(44),M(12),5(12),51(12)

110 G$=CHR$(8) 1H$=CHR$(15)

128 RESTORE:PRINT" IslrsRbBEkEMEMBENIZ PERSONAL -l

130 PRINTIBBEDRFDRPEDIN ORGANISER B':PRINT" SYEAR PLANNER®®

149 INPUT"sIsIsls} ENTER YEAR BETWEEN 1920 & 2500";Y$:Y=VAL(YS$)

150 IFY<19@00RY>250BTHENPRINT'® NOT ACCEPTABLE":FORJ=1T0208@&:NEXT:60701
20

164@ PRINT"alsl DO YOU WANT A DAY DATED YEAR PLANNER,

178 PRINT"®  OR A UNDATED MONTHLY YEAR PLANNER?"

18@ PRINT" szl PRESS D OR M"

190 GETKEYK$: IFK$="D"THENBO®

288 IFK$="M"THEN22D

210 6070190

220 PRINTInelalnin[slninbBMBHBPLEASE WAIT ~ READING DATA"

230 FORC=BTO038

24Q FORB=1TO12:READA

2508 C$(C)=C$(C)+CHRS$(A)

268 NEXTB,C

278 FORB={TDbL:READA

288 C$(39)=C$(39) +CHR$ (A)

290 NEXTB

329 FORC=4DT042

31@¢ FORB={TO12:READA

320 C$(C)=C$(C)+CHR$ (A):NEXTH,L

330 C$(43)=CHR$(258)

340 L$=C$(37)1FORI=1TOB:L$=L$+CE(I4) 1 NEXT

350 L1$=L$+C$(36)+C$(39):C$=C$(39)

368 S$=C${37):FORJI=1TOF:58=5$+C$(38) :NEXT:T#=C$+L8$(38)+C$

370 PRINT"IIxixIalsTalalei®llS THIS THE CORRECT YEAR? H“;y;"m*

388 PRINT"HIS THE PRINTER READY?":PRINT"#IS THE PAPER SET TO TOP OF PAGE?":PRINT

‘e BMDEREBBERLY OR N

390 GETK$: IFK$="Y"THEN42D

490 IFK$="N"THEN12Q

419 6070390

420 READB,C,D

439 PRINT"CIninininialsInIs] NOW PRINTING MONTHLY YEAR PLANNER FOR":PRINT"HX
"y

440 OPEN4,4:PRINTH#4,H$; " ";:FORJ=1TOAZ:PRINTHA, " 7" ;:NEXT:PRINTH4," X "B$: PRINT#4,

H$™1 "SPC(&63)" B “GS$

450 PRINT#4,H$"I + + + + + + !

1";G$

460 PRINT#4,H$"I "SPC(463)" N "G$:PRINT#4 , H$"L.";:FORI=1TO63:PRINT#4," M ;:NEXT:PRINT

#4,"_ B *GS

470 PRINTH4,68;L$;CS(B);CH;L8;C(C)jCS;L$;C$(D);TH

480 FORJ=1TO4:A=VAL(MID${Y$,d,1))1READB,C,D

490 PRINT#4,L$;CS(B)jCH;L$;C8(CI3CH5L8;08(D);CS;C$(A)jCHINEXT

509 FORJ=1TO41READB,C,DtPRINT#4,L$;C$(B)jCH;Ls;CH(C)3CoHLe;C8(D);TSHINEXT

310 GOSUB73@:505UB728

520 FORJ=1T708:READB,C,D

530 PRINTH4,L$3CS(B)jCE;L8;CS(CI CH;L$ LS (D) JTSINEXT

540 A=13:60SUB70D:GOSUB720

558 FORJ=1T0B:READB,C,D

550 PRINTH#A,L$3C$(B)jC;L$;C8(CI;E8;L8)CH(D)TSINEXT

570 A=13:605UB700:805UB729

588 READB,C,D:PRINTH#4,685L8;C8(B);CELs;CH(L)CH;L8;C8(D);TS

590 FORJ=1T04:A=VAL(MID$(Y$,],1)):READB,E,D

608 PRINT#4,L$;C$(B);CO;L8;CS(CI;Co5L87C8(D);CH L8 (A jLENEXT
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410 FORJ=1TO3:READB,C,D:PRINT#4,L$;CS(B);Cs;L$;C8(C);Co3L8;C8(D)TSNEXT
620 GOSUB738

630 PRINT#4,H$;¥L";:FORJ=1TD4:PRINTHA, " "3 :NEXT:PRINT#4,"1 ®

540 PRINT"CIsimiminlels} CUT DUT & FOLD TWICE TD FORM THREE

650 PRINT” EQUAL SECTIONS EXCLUDING THE LEFT MARGIN®"

649 PRINT" FIRST FOLD FORWARDS TO FORM A CREASE BETWEEN THE R & Y IN FEBR
UARY "

478 PRINT" THEN BACKWARDS TO LINE UP THE R/H END OF THE PAGE WITH THE CR
EASE

488 PRINT"H PUNCH HOLES IN LEFT MARGIN®

698 PRINT"rinlnl ANY KEY TO CONTINUE":SETKEYK$:6070119@

700 FORK=1TOA:FORJ=1TD2:PRINT#4,L$;C$(36);CH;:NEXTIPRINTH#4,L$;C8(36);C%;

718 PRINT#4,C$(38) jCSINEXTK:RETURN

720 FORK=1TD2:FORJ=1TD2:PRINT#4,S$;C$; 1 NEXT:PRINT#4,58; TS NEXTK:RETURN

738 PRINTH4,L1$;L185L1$;C${33)3Co(37)1PRINTHA, LIS LIS;LI$5CS(14)3C8(3T7)

740 PRINT#4,LI$;LI$;LI$;CH01@)CS(37)1PRINTHA,LIS;LIS LI$;C8(27)3C8(37)

750 PRINT#4,L1$5L1$5L18$;CH(38)JC8(37):PRINTHA, L1S5LIS;L18,C8(25)3C8(37)

760 PRINTH#4,L18$5L185L18;C8(21)3C$(37)PRINTHS,LIS;LIS;L1$;C8(1B);E8(37)

770 PRINTH#4,L18;L183L1$3C8{23)3C8(37)sPRINTHA,L1$;L1%;L18;C8(23)3C8(37)

780 PRINTH#4,L{$;L1$;LL$;C8{18);CH(37):PRINT#A,LIS;LI$;L18;C8(27)3C$(37)

790 RETURN

BP8 PRINT* Ialninnln(nneBBmMBBHPLEASE WAIT - READING DATA"

B10 D=(Y-1900)*365:FORJ=1901T0Y-11IFJ/4=INT(J/4) THEND=D+1

828 NEXT:D=D+2

830 J=2000:FORC=PTN3B:RESTOREJ:FORB=1TO1@:READA:C$(C)=C4 (L) +CHRE (A) NEXTB:J=J+10
tNEXTC

840 RESTOREJ:FORC=1TOS:READA:CS$(39)=C$(3F)+CHRS(A)INEXT:J=J+10

850 FORC=40T042:RESTOREJ:FORB=1T010@: READAICS(C)=CS$(CI+CHRS(A):NEXTB: J=J+1BsNEXTC
868 RESTORE2489:FORJ=1T012:READAIM(J)=AINEXT]

878 IFY/4@8=INT(Y/400)THENBYD

8680 IFY/18@=INT(Y/180) THEN9OD

890 IFY/4sINT(Y/4)THENM(2)=29

900 A=2:FORJ=1T011:S1(A)=S1(A-1)+M(J)2A=A+1:NEXT:51(1)=0

919 FORJ=1T012:5(3)=51(J)+D-7*INT((S1(J)+D)/7):8(J)=B(J)+7:IFS(J)>TTHENS(J)=8(J)

928 NEXT:C$(43)=CHR$ (253) : PRINT " “InlnlniareleInii] § THIS THE CORRECT YEAR? &Y;v;"@°
938 PRINT*®IS THE PRINTER READY?":PRINT"®IS THE PAPER SET TD TOP OF PAGE?":PRINT
"ERpBEREFEBRELY OR N
940 GETK$: IFK$="Y"THENJ7D
950 IFK$="N"THEN120
960 6070940
970 OPEN4,4:B=1
980 D$=CH(28) +CH(15)+C$(29)+C$(32)+C$(29)4C$(22)+C$(28) +LH (43)
990 D1$=C$ (1) +L$(27)+CS{17)+C$(14) +CH (3D +C$(24) +CS(3P) +CH(43)
1200 D2$=C$(29)+C$(18) +CH(IV)+CH (13) +CH(14) +CS(23)4L$(23) +L3(43)
1810 FORJ=1T07:T$=T$+C$ (42) tNEXTT$=T$+C$ (43) tFORI=ITO7:L$=L$+CS(36) NEXT:LE=L 8+
Csi43)
1@20 PRINT*InInInininisini®! NOW PRINTING YEAR PLANNER FOR";Y
1830 PRINT#4 ,H$; " "j2FORI=1TO64:PRINTHA " ; tNEXTPRINTH4, " " GS1 PRINTHA  H$"| "SPC
(64)" I"6$
1049 PRINTH#4,H$"| + + + + + +
"1 6%
1052 PRINTH4,H$"! “SPC(44)" I"G$:PRINTHA, H$"L*;1FORI=1TOLAsPRINT#A, " "5 tNEXTIPRINT
#4,"_"G$

~J
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1860 A=YAL(LEFTS$(Y$,1)):G0SUBI25@:A=VAL (MID$(Y$,2,1)):605UB127@:A=VAL(MID${Y$,3,
1)):60SuUB12880

1078 A=VAL(MID$(Y$,4,1)):605UB129@

1280 GOSUB13@@:FORC=2T012:READA:60SUB1290:B=C:60SUB130AsNEXT

1898 A=VAL(LEFTS$(Y$,1)):605UB1292

1108 A=VAL(MID$(Y$,2,1)):605UB1258: A=VAL (NID$(Y$,3,1)):608UB1278:A=VAL(MID$(Y$,4
y1)):60SUB1280

1118 PRINT#4 H$"L"y:FORIJ=1TD65:PRINTH#4,“ "t NEXTIPRINT#4,"] “B%

1120 PRINT*TInininieIsixl CUT OUT & FOLD THREE TIMES TO FORM FOUR

1130 PRINT® EQUAL SECTIONS EXCLUDING THE LEFT MARGINEI"
1140 PRINT* FIRST FOLD FORWARDS ON THE LINE BETWEEN JUNE & JULY, THEN FOLD THE
RIGHTHAND

1150 PRINT"END BACKWARDS TO MEET THE FIRST FOLDLINE THEN FOLD BACKWARDS S0 THAT
THE FIRST

1160 PRINT"FOLD IS BEHIND THE LINE ON THE R/H SIDE “TAB(18);"0F THE LEFT MARGIN"
1178 PRINT*® PUNCH HOLES IN LEFT MARGIN®

118@ PRINT"Alnlx} ANY KEY TO CONTINUE®:GETKEYKS

1198 PRINT#4,H$:CLOSES

1208 PRINT®CIsIMIsIn{<IaInnI~I%) DO YOU WANT TO RUN THE PROGRAM AGAIN?*:PRINTTAB(16)"aImlY/N
1218 GETKEYK$:IFK$="Y“THENPRINT®II*: CLR: RUN

1220 IFK$="N“THEN1240

1238 60701218

1240 PRINT*Z*; TAB(14) " 2BYE": END

1258 PRINTH#A,G$;C${22);C$(26);C$ (43);D$;DS;D$;D8;D$3C8 (360 3L (A);CH(43) cRETURN
126@ PRINT#4,6$;C8$(22)jC$(28)3CS(43) DS;D$;D$;D8;08;C8 (356);C8LA);CH(43)

1278 PRINT#4,G$;C$(24);C$(30)3C$(43);D1$;018;D18;D1$;D14;C$(36);C8(A);C(A3):RET
URN

1280 PRINTHA,G$;C$(23);C$(23);0$(43);026;024;D26;D26;D2$;C$ (36);C(A);CH(43)RET
URN

1299 PRINTH#4,C$(42) ;C$142) ;C8(A3);TH;TS;TS;TS$;T$;C8(42)5C$(A);CS(43) :RETURN

1300 F=M{B)-1+5(B):D1=3

1312 D=M(B):FORJ=37TO1STEP-1:D1=D1-1: IFDICITHENPRINTHE C$(43);:D1=7

13208 IFFC<JORDCITHENPRINT#4,C$ (413 sNEXT:60T01382

1330 IFDY29THENPRINTH4,C$(3);:D=D-12NEXT

1340 IFD>19THENPRINT#4,C8(2)7 :D=D-1:NEXT

$350 IFD>9THENPRINTH4,C$(1) j1D=D-11NEXT

1360 IFD>@THENPRINT#4,C$(36);:D=D-1

£378 NEXT

1388 READA,E:PRINTHA,C$(43);C${A);CH(E);C(43)1D1=3

1398 M$=STR$ (M(B)):D=M(B):D2=VAL (RIGHTS(M$, 1)}

1400 FORJ=37TO1STEP-1:D1=D1-1:IFDICITHENPRINT#4,0$(43);:D1=7

1410 IFFCJORDCITHENPRINT#4,C8(41);:NEXT:G0TO1442

1428 PRINTH4,C$(D2);2D=D-1:02=D2-11 IFD2C<BTHEND229

1430 NEXT

1448 READA,E:PRINTH4,C$(43)jC$(A)jCH(E) ;LS (43)

1450 FORJ=1TO7:READA,E1PRINT#4,C${36);CS(36)CS(83);L8;L8;L8;L8;L8;CH(A);CS(E);CH
(43) INEXT

146@ RETURN

2029 DATA255,128,188,230,238,246,230,188,128,128,128,128

2818 DATA2SS,128,254,152,152,156,152,152,128,128,128,128

2020 DATA255,128,254,134,188,224,230,188,128,128,128,128

2030 DATA255,128,188,23@,224,184,176,254,128,128,128,128

2049 DATA255,128,1764,254,178,180,184,174,128,128,128,128

2058 DATA25S5,128,188,238,224,19@,134,254,126,128,128,128

oo



YEAR PLANNER

2048 DATA255,128,188,230,232,190,134,252,128,128,128,128
2078 DATA255,128,140,140,152,174,238,254,128,128,128,128

2080 DATA2SS5,128,188,239,23@,188,230,188,128,128, 128,128

20908 DATA2S55,128,198,224,252,230,230,188,128,128,128,128

21808 DATA255,128,238,254,232,230,188,152,128,128,128,128

2118 DATA255,128,199,230,232,159,238,198,128,128,128,128

2120 DATA255,128,188,230,134,134,232,188,128,128,128,128

2138 DATA255,128,190,182,232,238,182,158,128,128,128,128

2140 DATA255,128,254,134,134,158,134,254,128,128,128,128

2158 DATA255,128,134,134,134,158,134,254,128,128,128,128

2168 DATA255,128,188,230,246,134,238,188,128,128,128,128

2178 DATA255,128,232,230,238,254,238,230,128,128,128,128

2188 DATA2S5,128,188,152,152,152,152,188,128,128,128,128

2199 DATA255,128,156,182,176,174,176,248,128,128,128,128

2299 DATA255,128,230,182,158,158,182,230,128,128,128,128

2218 DATA255,128,190,134,134,134,134,134,128,128,128,128

2220 DATA2S5,128,226,226,234,258,246,226,128,128,128,128

2238 DATA2S5,128,230,244,254,254,238,23@,128,128,128,128

2240 DATA255,128,188,230,230,230,230,186,128,128, 128,128

2258 DATA255,128,134,134,190,230,230,198,128,128,128,128

2268 DATA25S,128,176,188,238,230,238,188,128,128,128,128

2270 DATA255,128,230,182,198,238,23@,190,128,128,128,128

2288 DATA255,128,188,230,224,188,134,252,128,128, 128,128

2290 DATA255,128,152,152,152,152,152,254,128,128,128,128

2320 DATA255,128,188,230,23@,230,230,230,128,128,128, 128

2318 DATA255,128,152,144,238,230,230,230,128,128,128,128

2320 DATA255,128,226,254,254,234,226,226,128,128,128,128

2338 DATA255,128,152,152,152,188,238,230,128,128,128,126

2348 DATA25S,128,230,230,188,152,188,230,128,128, 128,128

2358 DATA25%,128,254,134,148,152,174,254,128,128,128,128

2348 DATA255,128,128,128,128,126,126,128,128,128,128,128

2370 DATA255,255,128,128,128,128,128,128,128,128,128,128

2380 DATA128,128,128,128,128,128,128,128,128,128,128,128

2398 DATA255,255,128,128,128,128

2408 DATA192,192,192,192,192,192,192,192,192,192,192,192

2410 DATA179,213,170,213,178,213,178,213,178,213,17@,213

2420 DATA255,136,136,136,136,136,136,136,136,136,136,136

2430 DATA28,22,19,14,10,10,25,33,23,29,34,30,14,36,1@,22,36,27,11,36,33,14,34,34
,27,36,36

2448 DATA24,19,15,12,30,14,29,23,11,24,14,27,11,36,30,14,36,19,27,36,27,36,34,33
2450 DATA23,19,22,24,30,10,31,21,27,14,33,12,22,36,17,11,36,36,14,36,35,27,36,36
2468 DATA13,108,10,14,3D,25,12,14,27,14,30,18,22,28,21,11,29,34,14,36,36,27,34,36
2470 REM:

2488 DATA31,28,31,3@,31,39,31,31,30,31,32,31

2498 DATA36,36,19,34,10,33,23,14,30,10,10,27,27,36,33,25,36,21,10
2508 DATA34,23,15,23,14,14,11,27,27,36,308,35,18,36,27,34,33,35,35
2510 DATA34,36,36,36,22,36,10,356,27,36,12,36,17,36,36,36,36,36,36
2520 DATA34,36,34,36,19,36,25,36,27,36,18,36,21,36,34,36,34,36,36
2538 DATA36,36,36,36,36,36,22,36,19,36,33,36,36,36,36,36,36,36,36
2549 DATA34,36,36,36,19,36,30,36,23,36,14,36,36,36,36,36,36,36,36
2558 DATA36,34,36,36,19,36,30,36,21,36,33,36,36,36,36,34,36,36,36
2568 DATA36,36,10,34,30,36,16,36,38,346,28,35,29,36,36,34,36,36,36
2570 DATA28,34,14,36,25,36,29,36,14,36,22,36,11,36,14,36,27,36,36
2588 DATA34,34,24,36,12,34,29,36,24,36,11,36,14,34,27,36,36,36,36
2598 DATA36,34,23,36,24,36,31,36,14,36,22,36,11,33,14,14,27,19,27
2609 DATA34,36,13,25,14,21,12,10,14,23,22,23,11,14,14,27,27,34,36
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* Hello aaaln. this menth I will not tire vou witnh lono explanstions of each
¥ routine. but Oust aive vou the outline of what each one will do.

* sa nere aces. As alwavs first load in the oroaramme so far (all carts).
3430-4A8A Transfer sorite pcainters 'X'=start of transfer coint TY'stnuaber of
* oointers counting down 1o zero.

449R~4A15 Same as above.

4A16~-4A29 Save srite anale and save sorite paae numter.

4A29-4A36 Get sorite caae number and anale save them in $468D and $D1.
4A36-4045 Load strite data into warkinna ares.

4447-4ASE Set sorite numter aet this sorites data and rotation cointer. if

* it is eaual do no more else move sorite one oaxel woint to the
* riaht until $D7 is counted down to zerco. this lines wo the new
x sorite with the omne on the screern.

4468-4CD® This routine is for the laraest sorite and mekes all the checks as
* reauvired.
4468-4AK9 This roeutine is dome when last set of screens first entered. save

* screen numper .just left and aosub set new screen. work cut the new
* sorites position in the new screen and rint it reset raster
* " offset from middle of sorite in $4588 {(orint sorite routine).

4AAC~4€DP Start of main loow 3 (this is the loco for the lsraest sorite).
4AAC-4AD9 Print rocket sorite. check $E8 is enaine running if ne branch to

* $4ADE else load 'Y rea. with flame scrite start ooint ana

* increase flame sorite swap number. check if it is odd if not

* cranch to $4AC2 else lcad #%78 into 'Y' rea. {(this is the start

* voint of the second flame sorite and bv swaooina one with the

® other each time & flicker is oroduced). Set correct anale and set
* $£S to #9941 (flame sorite). aet oointers and orint sorite.

4ADB If $ES is zero then acsub remove flame sorite.

4ADR-4AEA Check hiaht of sorite if it heas moved below the stars on the

* screen then check collision oointer $4604 and 1f this is not eaual
* umt to crash routine.

AAED-4BOF This vart checks all the values which hauve to be correct to make

¥ a aood landina. first has the rocket reached the level of &

¥ landing site (all sites are $#3%97 pixels down the screen). then

3 chieck 1f it is upricht (it cannot land on its side). if ves then

* 15 i1t still rotatinae?. is it meving horizontallv?. and lastlv

* its vertical speed. first the hundreds column then the temns

* anvthina less then ten can be coped with bv the landina aear.

® if it casses all these tests then branch to $4F12 else JHMP$4BC1.
4E1D-4B3% This cart outs the humo into this landina place so oreventinag

* it from beina vused adain. remember the rocket must land on a flat
* vlace. aet screen pzae nwaber and store 1t into the rautine.

* lead the correct values and store them into this screens data oaae
4E37-4B3F Set this landinag claces nusbter in the message string. and increase
* the number of aood landinas tv one.

4B42-4B58 Print message.
4853-4B63 Gosub comoress the four fuel values intce two $5C and $3D add #$65

* to $5C (the hundreds and thousands value) thus addina 568 fuel

¥ unirts to total. this is dene in decamal to orevent non numeric

* values awoearine in the totasl and acsub return them to reaisters

4H66-4K75 Check number of aocd landinas if less than 9 thenm branch to $4B8C
* else orint end messzqge.

4b78-4B89 Get kev incwt and check value . N=iumc to $41DR and end aame.

* Y=liumce to $5608 and start aagain. resetina the stack .st in case.

4B89-4B97 Shart delav so that messaaes can be read.
4B99-4REE Gosun reset pointers. reset raster offset and reset infarmation

* list after & occd landinag readv toe start wcain with another rocket
* and umce to start of first screen.

4ECL-4C31 Hauvina found thet the rocket hass net landed we continuve the checks
* on 3ts poesitron this rouvtine checks to see if it is movina of the
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4€34-4C37
*
*
4C39-4C74

£ S

4C7D-4CRC
4CBF-4CD3
*
4DBE-4D79
*
*
*
4D74-4D38
*
*
4D89-4DYE
*
44DA~4DAD
*
*
4DBS-4DCA
*
*
*
ADE@-4DFC
¥
4E66-4E57
*
4ES8-4EAF
.3
*
*
*
4ERG-4EFF
*
*
AF98-4F17
*
4F19-4F2F
*
*
*
4F32-4F74
*
*
AF77-4FCA
¥
*
*
1.3

we chieck the vertical position rearster and the to see 1f the worg
'UPT 15 still in rlace at the end of the vertical sceed indicator.
if ne then branch to $43C4 else clear screen save present screemn
vointers and gosub oraint next screen. cet sorite anale and mix 1in
sorite two data paoe number. clear $68 and reset raster offset.
acsuts aet sorite neinters. calculate the oosition veauired on new
screen to make the sorite look as if it has .iust risen from the
secoeTt screen landing sres ($68 and $61 are the oointers for
across the screen and $62 the one for down). and iumo to the start
of loon two. |

%4689 is the hiah bvte of the position across the screen of the
sorites vointers sa if this is zerc then the rocket is not at the
right hand side so branch to $4C7D else.........

The rocket is near the riah hand side sc check the low hvte
zoainst the limit $4783. no? then branch to $47CD . now check if
it is intending te continue mocving right noe? then aagain tranch to
$47CD else. increasse screen counter and see if we are on the last
one if ves .jumc to $4DHE and crint message else. set uo next
screen calculate the rockets new oosition. print new screen and
orint rocket thew .iumn back to start of leop three.

As above tut for movinag of f the left hand edae of the screen.

If ncne of the above acwlv then et iovstick return. reset speed
and fuel nointers and .jumcback to start of loop three.

This routine orints & new screen. set draw cointers to left side
of screen. and draw & line linkina uo B8 dots usina the basic
"DRAW' command. now cut 48 dots at the top of the screen usina
the same routine.

Get and set new scrite wointers "X'=end of nointer area in $4869
"Y'=rumber of pointers to fetch the data ares for the secand
routine is $49840.

Randem number aenerator $A78E is the besic routine and the number
limits are placed into $4D92 wnd $4D94 for comoparison.

This routine clears the under scrite dsta areas for both the
current rocket and flame sorite this orevents scuricus desta beina
transferred from one screen to the next.

This reutine isused when s rocket mcves off the the last screen
either lefi or riaht and in deing so leaves vour sectwr of coniral
50.... reset stack nointer to clear anv RTS addresses. clear the
screen snd orint 3 messaae then .iumc to short delav at $4R8C.
Reset nointers after a aood landing or meving off the too of ane
of the screen twoe or three arcuos.

This is one of the second arocup of screens base line the values
down the screen. low bvte the high bvte is alwavs zero.

This is the values for how far across the screen. low bvie the

. hich tvte. no matter which screen is beina orinted is alwavs

taken from $5368 to $5357. think of it as = .icin the dots picture
the values reoresent the tosition of the dots and the comouter
.iust draws ome lime to ioin them 211 vo.

These locations do reoresent some ioortant information but at the
moment all I can tell vou is that the first three are the paace
numbers of the second aroup of screen base lines.

Beain the check for vosition in the first screen and the second
arout of screens. this part is for moving uo.

The rocket has .iust mcved of f the too of screen one. so orint
messzae and .iumk ta delav. the twe PLA commands at the start are
ta enstle the oroarsmme to leave & subroutine without an RTS
scmething which cannot be dome in BASIC (I think).

The rocket has .just left & second level screen and moved to the
first level screen. so. celculate its new position in screen one
and .iump to start of loop one.

Check for moving of f the rich side of the screen. if on screen
one then .iump to $4BDS and orint wesssce else if on one of the
screen two arcun check to see if it is the last on the riaht if
ves then again .jumc to $4BDO else move to the next screen on the
right cr if all else fails return from subroutine.
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4FCB-4FF7 As above but for movina off the left hand edoe of the screen
5099-50E? This at last is the start point of the wroaramme.

SP89-5828 Make sure that all landina places are cleared.

5822-5839 Set cut of fuel flaa to ome (zero=me fuel). set number of landinas

* te zerc. aosub set a few more peinters. and set raster offset to

¥ orevent flicker for the first two sizes of sorites.

S83E-504F Set sound and volume.

5852-5654 Set hiah res screem. in TEDMON chio.

5857-587E Set initial values for information lines.

5081-508C Set initial characters for infosstion lines.

SBPF-5049 Clear under sprite data areas.

38AE-56CD Set $67F8 so that $8696 to $FFFF can be seen. set screen and
border colours to black. set character and forearound colour. set
aside 16K (this is so BASIC routines can be used). set colour
scurce to one {forearound). set HI-RES (BASIC). set screen size
aqain for use of BASIC routines.

OCF-58D2 Gosub clear screen and orint first gsme screen. aosub aet first

strite data.

DS-58ES And trint sorite.

E7-59E9 Set first screen number.

BEC-5166 This is the loop for the first and smallest sorite.

BEC-SBEF Gosut move and orint sprite. aosub check if it has moved off the
SCreen.

BF2-5100 Check to see if it has moued below the stars. if ves check to see
if 1t has crashed into somethino on the screen. ($5KE® is crash
rautine.

193-514C Check to see if it is near ane of the nine landing wlaces these
are 1n three arouns of three so it is almost imoossible to crash
ane screen one. tut it can be done.

156-5166 Gosute aet .jovstick return. agosub update information lines and
uvodate volume, and .iume back to the start of loon one.

COB9-CDFF Yet more data this is for the laraest sorites flames. in each paae

x x ox

* L ox & LN o ox LK ok LN LA LR LA X (A ok

® data from location #$88 to #$6F is for flasme one and #3578 to 3$EF
* is for flame two $3C6 to #3FF is blank and is orinted when the

* rockets encine is switched off thus clearina the flame sorite.

* and thats it for this month but there is more to come.
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HELLE ROY.

This 15 for the letters paade.
First off & bio thanks to NICK RICHIE for tne information he has sent 127
me. follewina on from this as he suaested. could anvboay out there send 1n
1o ne magazine scme short sound routines in BASIC o M/C which I could
Use 1n ihe mrearamme. Now 35 1t 1S al aduenture set in & haunted house
With @ few ahosis. Creakv GoGrs. eerle Winds and such could I nave @ few
sauds slana these lines. As far as NICK beina the oldest member (in zoe
that 1s). I am sure vou are not. Computing is mot .iust for the vouna.
this 15 a1l verv serlous and arcwn un stUuff. At lesst thatis what I tell
mv familv as I drsa them around vet ancther comouter store.

&ll the best 1111 next month

X X K K X K K K K X K K K M

PETER CRACK. :%C?



4409
4403
4406
4487
4A08
4A0A
4A0B
4ABE
411
4A12
4413
4415
4416
4A19
4A1A
4A1C
4A1LF
4A28
4422
4A25
4A28
4A29
4A2C
4A2E
4431
4434
4A36
4437
4A34
4A3C
4A3E
4A3F
4441
4A44
4445
4447
4449
444C

. 4A4E

4A59
4451
4A52
4455
4R56
4A57
4458
4458
445D
4A3E
4ASF

. 4R

4A63
4A66
4468
4A4R
4ASE
4A71
4472
4475
4477
4479
4A7A

. 4A7C

447D
4A7E
4489

vy

Fé

1}
96

@D

oF
E7

Fg

29 4

E7
ES

Fé S

b1
3F

61
bg

g1

61
Ag

49

49
47

46

FF

FF

47

33

46

&7

LOR
STA
DEX
DEY
BFL
RTS
LDA
STA
DEX
DEY
BPL
NOF
LDA
PHA
AND
STA
FLA
AND
STA
JSR
RTS
LDA
STA
ORA
STA
STA
SEI
STA
LDY
§TY
DEY
LA
STA
INY
ENE
LDA
JSR
LDY
BED
TYA
FPHA
JSK
PLA
Tay
DEY
BNE
STA
€Ll
RTS
NOP
STX
JSR
LDA
8TA
LDX
LDA
SEC
SBC
BFPL
EOR
C€LC
ADC
ASL
ASL
STA
LDA

#4899 ) K
$4600,Y

$4409

$4989.X
$47608.Y

$4AGH
$466D

$$0F
$53E7

$3F0
$53F6
$4A29

$53E7
$ES
$53F6
$4468D
D1

$FF3F
#5081
D9

($D9) .Y
$8188.Y

$443F
$$00
$41FQ
$D7
$4A5HE

$4413

$4A50
$FF3E

$47D1
$4354
81

$6BD2
$67D2
$468A

$467D8.X
$4ABA
$$FF
$$01

$561
#3490

4R82
4A83
483
4AB7
4AB8
4ABA
4ABE
4A8C
4ABD
4ABF
4491
4494
4496
4498
4A9A
4A9C
4A9E
4AA1
44A4
4AA7
4AR7
4AAC
4AAF
4AB1
4AB3
4ABS
4487
4ABA
4ABD
4AEE
4ACH
4AC2
4AC3
4AC4
44C4
4ACT
4ACC
4ACE
4AD8
4AD3
4AD4
4AD5
4AD8
4AD?
4ADB
4ADE
4AEL
4AE3
4AES
4AEB
4AEA
4AED
4AF9
4AF2
4AF4
4AF7
4AF7
4AFC
4AFF
4081

' 4534

4BB6
4B68
4BOB
4R¢D

. 4BOF

61
61

87

43

41
41
42

45

53
43

48

43

SEC
SBC
§TA
SEC
BCS
ASL
ASL
CLC
ADC
STA
JSKR
Lba
STA
LDA
STA
LDA
STA
STA
JSR
LDA
STA
JBR
LDA
CHP
BNE
LDY
INC
L.DA
LSKR
BCC
LDY
TYA
FHA
LDA
ORA
STA
LDA
STA
JBR
FLA
TAY
JSKR
SEC
BCS
JBR
LDA
CHP

BCC

44

SR
46

LDA
REQ
JHP
LDA
CHP
ENE
LDA
BNE
LDA
CHP
BNE
LDA
CHP
BNE
LDA
CHF
HED
JHP

$61
$41

$4A91

#4640
$61
$438F
$$00
$69
$s18
$62
$$48
$419F
$4139
$4265
$$06
$4504
$4007
$E8
501
$4ADB
3400
$53F4
$53F4

$4AC2
$$70

$$CO
$33E7
$43446
$$01
$ES
$41F ¢

$49FC

$4ADE
$4308
$460B
$$38

$4HOF
$4604
$4AED
$SHEO
$468H
3$$97

$4HOF
$53E7
$4BOF
$53BA
$53DE
$4BOF
$353CE
$439

$4HOF
$53CF
$$30

$4B12
$4RC1



. 4B12

4B13
4BR16
4819
4B1C
4E1D

. 4K28

4823

. AHZS

4B24
4529
4B2C
4K2E
4831
4H34
4835
4037
4H3A
4R3C
4R3F
4B42
4R44

. 4H44
. 4Bb48
. 4B4f

4B4C

. 4B4E

4058

. 4853
. 4RSS
. 4B589

4B59
4B5B
4B5C
4HSE
4E69

. 4H61

4863

. 4H66
. 4B69
. 4H6R

4R6D

. 4R6F
. 4871
. 4R73

4875
4E78

. 4H7R
. 4E7D
. A4H7F

4582
4884

. 4884

4088
4E89
418C

. 4BBE
. 4k9¢

4893

. 4E94
. 4E96
. 4R%7
. 4R99
. 4HPC
. 4H7E
. 4BA1

3

FF

4D

4B

67

67
68

41
FF

SEX
STA
JSR
STA
CLI
LPA
STA
AND
TAX
LDA
STA
LDX
LDA
STA
DEX
EPL
LDbA
ORA
STA
INC
LDA
SThA
LDA
8TA
LDA
LDY
LDX
JSK
LDY
JSR
SED
LDA
CLe
ADC
STA
€LD
LDY
JBR
LDA
CHP
BCC
INC
LDA
LDY
LDX
J8R
JBR
CHP
BNE
JMP
CHp
BNE
LDX
XS
JHP
LDX
LDY
JSR
DEY
ENE
DEX
BNE
JSK
LbA
STA
LDX

$FF3F
$4348
$FF3E

$4D19
$4R33
$$OF

$67E8.X
$4B32
$$82
$67E4.X
$46822.X

$4R2E
$67D8
$$3¢9
446903
$69F7
#3469
$23
£23:4)
$22
$$48
#8051
$681
$41E2
$$0F
$5600

$5C

$$65
$SC

$40F
$5639
$69F7
¥$39
$4E8C
$23
$$18
$$08
$404
$41E2
$FFE4
3$4E
$4882
$41DH
$359
$4878
¥$FO

$5099
¥$FF
1409
$E311

$4K9¢

$4599
$4DEG
3434
$45064
$%33

4BA3
4BAG
4BR7
ABAA
4BAC
4BAF
4BB1
4RE4
4BBS
4BB?
4BERE
4BBE
4BC1
4HC4
4BL7
4BCY
4BCC
4BCE
4BD@
4ED3
4BDé
4ED?
4EDC
4BDF
4BE2
4BES
4BEB
4BER
4BED
4BEE
4BF9
4RF2
4BF 4
4BF7
4HF9
4BFH
4BFE
4C00
4c82

. 4C83
. 4C8s

4C09

. 4COB

4CoD
4COF
4C11
4C14
4C17
4C14A

. 4C1D
. 4C28

4023
4c24
4c27
4C24
4c2c
4C2F
4031
4034

. 4C37

4C39
4C3C

. 4C3F

4€41
4044

. 4C46

L

46
44

42
42
42
42
42

FF

&7
68

STX
DEX
STX
LDX
STX
LbX
STX
LDA
STA
LDA
STA
JHP
LDA
CHpP
BCC
LDA
CHP
ENE
JSK
LDX
JSR
LbA
STA
STA
LDA
JSR
LDA
ORA
PHA
LDA
STA
LDA
STA
LDX
LDY
JER
LDX
LDy
PLA
STA
JSK
LDA
STA
LDA
STA
INC
INC
JSR
DEC
DEC
STA
€LI
LDX
LDA
STA
LDA
5TA
JHP
LDA
BED
LDA
CNF
BNE
LDA
CHP
BNE

$S3CF

$53DB
¥$44
$53D2
$649
$53DF
#4552
$53DE
$$4F
$53D3
$S5OCF
$4704
$4608
$4C34
$53D2
$$55
$4C34
$C567
$4EB7
$4DAG
$4ERS. X
$4D19
$4D25
$4ER3.X
$4D95
$53E7
#$B80

409
$68
$634
$4594
$68F
3$1F
$4460
$$47
$$0F

$4608D
$4A8B
$340
$61
3879
$62
$4279
$4278
$4274
$4279
$4298
$FF3E

$67D9
$68AF . X
$62
$68EF . X
$61
$51D3
$4689
$4C7D
$4684
$47903
$4C7D
$53DE
$352
$4C7D

(G



4648
4C4B

. 4C4E

4C59
4C52
4C85
4C58
4CSH
4CSE
4C61

. 4064

4C66
4Cs8
4C6A
4C6C

. 4C4F

4798
4€£72
4C74
4€77
4C74
4C7D
4C88
4C83
4C8S
4C88
4CBA
4€ac
4C8F

. 4C92

4C94
4C97
4C94
4C9D
4Ca8
4CA3
4CAS
4CAB
4CAA
4CAC
4CAE
4CB1
4CB2

. 4CB4

4CRS
4CRY
4CBC

. 4CBF

4€C2
4€CS
4CC7
4CC8
4CCB
4€CC

. 4CCD
. 4CD9

4CD3

4088
4083
485
4088
4D8h
408D
4D1g
4013

&7
67

44

43
42
44

47

43
42
48
54

42

4B
44

INC
LbX
CPX
BNE
JHF
LDA
STA
LDA
STA
JSR
LDA
STA
LDA
STA
LDA
SEC
SBC
STA
JSR
JSR
JHP
LDA
CHP
BNE
LbA
CHP
BNE
DEC
LDX
BNE
JHP
LDA
STA
LDA
STA
JSR
LDA
STA
LDA
STA
LDA
SEC
SEC
STA
JSR
JSR
JMP
JSR
JSK
LDA
SEC
SBC
LSR
LSK
STA
JHF
NOP

JSR
LDA
STa
LDA

2 8TA

STA

2 87A

LDX

$6709
$6709
$$8A
$4C55
$4DB8
$6BAF . X
$4EE7
$6BBF . X
$67D1
$4354
#$69
$60
#s1C
$61
$468R

$420
$62
$438F
$42465
$44AC
$4688
$4765
$4CEF
$53DE
#34C
$4CBF
$67D8
$67D8
$4C97
$4DBY
$6BAF X
$4EB7
$6KEF . X
$47D1
$4354
#4480
$68
$3F4
$61
$460B

#3290
$62
$438F
$4265
$4ARC
$5458
$4248
899

$4608

$6RD4
$4AAC

$C567
#$E0
$92AF
$$06
$024E
$9208
$42AD
$3069

4D1S
4D16
4D17
4D1a
4D1D
4029
423
4D24
4D29
4D2B
4D2E
4D31
4D32
4b33
4D34
4D36
4D38
4D3A
4D3E
4Dp3C
4D3E
4D41
4D44
4047
4D49
4D4C
4D4F
4D52
4D55
4D57
4DSA
405D
4Dé9
4D43
4065
4068
4DéB
4D4E
4D71
4D74
4D75
4D74

. 4077

4D79
4D7A
4D7¢C
4D7E
4DB1
4D83
4085
4088
4089
4D8C

. 4D8E

4091
4p93
4095
4097
4099
4D9A
4D%k
409D
4D9E
4DAP

. 4DA2

4DA3

TxA

PHA
S8 48 LDA
Bl 82 STA
88 53 LDA
B2 92 STA
89 68 LDA
K3 82 STA
14 LDA
B4 62 STA
DA C@ JSK

FLA

TAX

INX
98 CPX
101} BNE
36 LDX

TXA

PHA
89 LDA
9?6 4D STA
B4 82 STA
B8 @2 STA
82 LDA
92 4D STA
89 4D JSR
B2 62 STA
AE 82 STA
FF LDA
92 4D STA
89 4D JSR
Bl 82 87TA
AD 82 STA
24 LDA
92 4D 8TA
89 4D JSR
B3 82 STA
AF 82 8TA
DA CP JSK

FLA

TAX

DEX
€1 BPL

RTS
1F LDX
1F LDy
88 4A JSR
oF LDX
oF LbY
B 4A JSR

RTS
@6E A7 JSR
(2] LDY
83 95 LDA
24 cup
85 BCS
99 CHF
61 BCC

RTS

DEY
Fi BPL

SEC
£9 BCS
1] LDY

TYA
83 88 STa

$46858.X
$42B1
5308.X
$62B2
$6808.X
$82E3
3800
$8204
$CODA

$$58
$4D15
$$30

3580

$4D96
$9284
$92B9
3502

$4D92
$4D89
$92B2
$92AE
$$FF

$4D92
$4D89
$9281
$824D
$$24

$4D92
$4D89
$3203
$02AF
$CODA

$4D3A

#$1F
$$1F
$4400
$$0F
$$9F
$4A0HR

$A70C
$$04
$0583.Y
#3424
$4D%A
$400
$4D9A

$4DBE

$4D89
1600

$8098.Y



. 4DAs
. 4DA?
- 4DbAA
- 4DAC
- 4DAD
. 4DAE

. 4DAF

. 4Dk@

. 4DB2
. 4DpB3
- 4Dké
. 4DE8
. 4DBA
. 4DBC
- 4DEE
. 4DC@
. 4pC2
. 4DC4
. 4DC7
. 4bCA

. 4DE®
. 4DE2
. 4DES
. 4DE7
. 4DEA
. 4DEE
- 4DEC
. 4DED
. 4DEE
. ADEF

. 4DF1

. 4DF4
. 4DF7
. 4DF9
- 4DFC
. 4DFD
. 4DFE

>4E09
>4E88
>4E1@
>4E18
>4E28
>4E28
>4E38
>4£38
>4E49
>4E48
>4ESS
>4ESB
>4E68
>4E68
>4E78
>4E78
>4E889
>4E88
>4E90
>4E98
>4EAD
>4EARB
>4ERP
+4EER8
>4ECH
>4ECS

4BFF

Ag
c2

A8

Ag
94
AB
AB
9D

7D
22
31
59
68
7C
94
AC
€b
E2
a1
29
4E
29
Rt

1

F7

F8

&7
6B

]
£

08
22
27
o4
69
E2
8c

53

94
23

41

4D

4D

41
41

4E

STA
INY
BNE

BRK
BRK
ERK
LDX
X8
JSR
LDA
8TA
LDA
STA
LDA
LDX
LDY
JBR
JHP
NOF

LDA
STA
L.DA
STA
NOP
NOP
NOF
NOP
NOP
Lba
STA
5TA
LDA
STA
RIS
NOP
NOF
NOF

$8268."

$4DA3

$$F8

$C547
#$6B
$23
#$08
$22
$$27
#4434
¥$09
$41E2
$4K8C

#$53
$4D19
$$54
$4D25

¥$4°
$416F
$4138
#5190
$4ED8

: BE==@CD
sHEP4.)"$
(38D 1w
8%, 249.
HIEE (s
:1.03.9)'9
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s/4 K oerier

REGAKTIE: RORALD & GERARD DE BRUIR - UITGEVER: “RONSOFT HOLLAND UHLIMITED™ - ADRES: HYACIHTHSTRAAT 8 32 &1 XD QUD-BEYERLAND

Oud-Beyerland, 19 May 12991.

HI THERE ROY!

Here at last another note from the other side of the water.
From my dad I heard you tried to reach me on the telephone

vesterday.

It was & pity that I wasn' t at home at the time.

Thanx a lot to you and Andy for mentioning RONSOFT in the
Mag (we re very honoured indeed!).

Yes, 1t's

really true about GEOS and PAROS, being converted

for the Plus/4! Even Printfox and Pagefox are converted!
Also quite a lot of famous games, such as Bard's Tale III,
Tass Times, Borrowed Time and even Battle Chess (!) are on
Plus/4, thanks to "PIGMY" 1in Hungary who converted them as
DD 1%41-versions, and "CEEKAY" in Germany, who made these
conversions suitable for 1551-drives.

Some other converted games: Elite, Tetris, Barbarian 1 & 2,
Freddie Hardest, The Goonies, Soccer Director, Blue Angel,
Puzzle Shuffle, Atomix, Spy vs Spy 3, Karateka and (from IX

Spectrum)

Head over Heels.

In Hungary several {(former) crackers are coding new games
themselves too now. (and really very good stuff too!)

At this moment Hungary 1s to be the leading Plus/4-country
in the whole world. It still has a lively Plus/4-scene and
the standsrd of coding is very high, as you could see with

Digital Ball. (The sound in it is an actual conversion from
Amiga 500).
However, like in Bermany, in Hungary a lot of Plus/4 freaks

are changing to Amiga now. A big difference with Germany is
that in Hungary also a “"second Plus/4 generation” is rising,

as not everyone can afford toc buy an Amiga. (Over there the
average monthly wages are £ 70.-—, while Amigas cost about
£ S60 . =) .

At the moment we ve several contacts in Germany and Hungary

(RONSOFT 1s even in some ‘greeting-lists 1n scroll-texts of
some demos and intros), and from time to time we get in some
of the latest games and demos.

Games, demos or utilities (how about a 90 seconds self-for-

matting disk~-copier for 1541, or 9 seconds format!) there 1is

plenty to
There are
to Plus/4
There are
demos and

be had.

also programs for sprite & sound conversion from C&54
and for creating, changing and printing graphics.
even programs, which allow you to create your own
intros very easily, without any knowledge of coding.

Anyway, some stuff will be on its way to you soon, soO you can
see for yourself and tell the other freax about it in the mag.
Signing with many Plus/4-greetings, and wishing you Good Byte
from Holland,

Ronald & Gerard de Bruin,
RONGSOFT HOLLAND UNLIMITED

P.S5.: Enclosed £ 5.~ (subscription for April, May, June & July).

g



V.Berzins

193 Horsemocor Rd.
Heath Hayes
Cannock

WS12 SHR

16.7.91.

Dear Roy.

I just received Your magazine,
thanks. I enclose couple adverts from
Germany for Plus/4 with english
translations. A short disk directory
tip for the magazine, translated from
one of the disks sent to me by Mr De
Bruin. '

The reason 1 write 1s, that I am
sending You a cheque, value £ 5.00 as
payment for Mr.R. De Bruin’s magazine
subscription continuation.

Your Bill

DISC DIRECTORY TIP.
How to save (:) behind the program name
in the Directory, so that by LOADing
from Directory it is only necessary to
place Cursor over the number of blocks
in the file, press F2 (DLOAD) and
RETURN. To do this, save the file like
this: DSAVE’’File name (SHIFT SPACE) :.
After the SHIFT SFACE do not forget
the colon [:]. Directory example:
2 ?’DISC TIP’’: FRG
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PLUS/4 POWER

«nesl find it superb!!!
THE DISK~MAGAZIN FOR PLUS/4!

Price:
Monthly & DM
Halfyearly 35S DM

Edip Aydin
Marderstrasse 8
4840 Wiedenbrueck
Germany

~Public Domain-Software
—Exclusive MOS-Programs
-Tips and Tricks

—Free small adds

~Top five

—-Machine language course
—Reader corner

—News

-Game tips

~Joke corner

e.c.t.
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F1LUVI

ORAS PLUS/4—NAGRZIN
AUF DISKETTE

L\
3

Fir jeden Plus/é4-Benutzer stelll! »ich die Frage,wo man
Inkormationen UBer und zu dlesem Computersystem dekommen
kann. Die meisten Zeliungen Berichien gar nichi mehr UBer den
Pluas/é, andere nur sehr setien.

Um dieses Inpormatlicnsdeflzi abzu8auen gi8l es seil dem
1. November 1988 ein neues Informationsorgan Lir alle PLus/é—
Uner:

PLUVI erscheint alle 6 Wochen.
>:n Jeder Antouuo—n»au:.u Diskette owvn es H:no«aanﬂo:o:. Be~

und Software wund naturlich auch einige gute Programme. Diese
befinden sich sofort auf Diskette, ganz chna das bei Zeit-—

schriften ibliche Abtippen!

Bei den Programmen handelt es sich um ausgesuchte Public
Domajin Software aus Ungarn. USA und Deutschland, Eigen-
entwicklungen und Konvertierungen vom C64. Fiir jeden ist
etwas dabei: Spiele, Anwenderprogramme, Utilities, ...

Alle Programme sind natiirlich ausfuhrlich dokumentjert!

Und das alles gibt es sehr preiswert:

PILUVI kostet nur 10.--— DM ! ! !

Im Abo gibt es PLUVI noch billiger: 3 Ausgaben kosten nur
24,-DM, 6 Ausgaben gibt es schon fir 45,-DM und 12 Ausgaben
fir 84,-DM, pro Ausgabe also fir 7 , —IDIM !!!

Aus Kosten- und Zeitgriinden ist nur Vorkasse mdglich: bar.
.<oﬂﬂon:::auunn:anx. Ubervweisung

Volker Hupperxt
Ferlingsweg 15
<1150 Krefeld 21 .

Kto.Nr.: 1587 58-435, BLZ 360 100 43, Postgiroamt Essen

PLUVI
THE PLUS/4 MAGAZINE ON DISKETTE.

Every Plus/4 user asks himself the question, wher
one can aobtain information suitable for this computer
Most magazines report absolutely nothing abou
Plus/4, few others only seldom.

To overcome this information deficit, there is sinc
1. November 1988 a new information organ for al
Plus/4 users.

PLUVI, the Plus/4 magazin on disk.

PLUVI is published every & weeks.

On every (doublesided!) disk are info, reports, tip
& tricks, tests of commercial Hard- and Software, an
naturaly also some good programs. You will find thes
on the disk, without the usually necessary typin
required by printed magazines!

These programs consist of choosen Public Domai-
Software from Hungary, USA and Germany, our ow
developement and conversions from C&44. There ar
something for everybody: games, practical programs
utilities,...

All programs are cleary explained!

And all this are guite inexpensive:

PLUVI cost only DM 10.-!
With subscription PLUWI are still cheaper: 3 issue
cost only DM 24-,6 issues for oonly DM 45.- and 1
issues for DM B84.—, t.i. DM 7.— per issue!!!

Because of expense and use of time, pre-payment onl
is acceptable: cash, crossed cheque or money transfer

Volker Huppert

Ferlingsweg 1S

4150 Krefeld 1

Germany
Kto.Nr.:1587 58-435, BLZ 360 100 43,
Postgiroamt Essen.
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Dear Roy

I enclose a small Pattern Prog taken from a CBM PET which I was browsing
thru in the local library. I think the color command works as I have only
a B/W TV (SOMETHING I ADDED).

Yours
Peter Appleby, NOTTS

5 SCNCLR

10 N=10

20 DIM P(ND

25 FOR I=1 TO N

30 READ P(I)

35 NEXT I

40 DATA 32, 46,58, 45,124,195, 127,251, 120, 160
45 FOR R=1{ TO 25

50 FOR C=1 TO 40

55 H=(R#C) " (1/3)

60 I=INT D

65 Q=3072+40%#(R-1)+C-1
70 POKE Q, P(ID

75 X=INT(10#RND (1)) +1
80 Y=INT(O8*RND (1))

30 COLOR 1,X,Y

100 NEXT C

110 NEXT R

120 GOTO 120

Dear Roy

After typing in GRAFHIC EDITOR (AUG/SEFT 90) P15. The Prog will not run
properly, obviously I've checked/re-checked line by line to no avail.
The line causing the problem is

1380 CHAR , D%, 0, "[8SPCI", 1: GSHAPE Si%,DT% 0 ? NO GRAFHICS AREA IN 1380
Any Ideas, please, zo I'll recheck again

Thanks for any help

Peter Appleby, NOTTS

Well Peter Regarding Fidelity PSU, it will not work without alterations
and the tape decks are about £25-£35 now, its a bit expensive, so 1if you
want I'11 buy the +4 off you (phone me about it, 0964-534611). Disk drives
well I'm always looking out for them, but if anyone has a 1541/1551 for
sale write to Peter Appleby, 18 Abbey Rd, Newstead, NOTTS, NGIS OBL. Peter
Phone me on the Question of 'TESTING' a computer, I'm not sure what you
mean. Regarding the Graphic Editor problem, I'm at a loss, and I think
you'll have to ring Rob Marshall the Author of Graphic Editor, or send me
the tape with the program and let me go through it. Rob's Tel No is: 0622-
871066, I'm sure he would like to hear from you

5
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Dear Roy, The following CE€4 program was in YC April 1989 (p. 48> all I've
done is altered LN 60075, I've typed it in my Cl16 and it works OK - one day
1'11 possess a PRINTER!

Yours

Peter Appleby, NOTTS

Z$="THE MAIN TITLE CAN BE 40 CHARACTERS LONG"
Z=10

Z$(1>= "FIRST MENU ENTRY"

2$(2>= “THE NEXT MENU ENTRY"

Z$¢3>= “THE THIRD MENU ENTRY"

28 (4)= "MENU OPTION 4"

Z3(5)= "NUMERG 5"

Z3(Hr= “SIXTH"

Z$(7)= “OPTION 7 USE THE MAXIMUM 39 CHARACTERS"
10 Z23(8)= "THE EIGHTH MENU ENTRY"

11 Z$(9>)= "YET ANOTHER OFTION"

12 Z3(10)="AT LAST! NUMBER 10"

13 GOSUB 60050

14 PRINT "[CLRI":IF Z=7 THEN PRINT "ONLY GREEDY PEOPLE SELECT OPTION"Z: GOTO

[VoRE~-RENINe (BRS  NE N SV oS g

15 PRINT "AH! OPTION NUMBER"Z"ILEFTI. A WISE CHOICE.™

16 END

60050 Z2=LEN(ZS): IF Z=0 OR Z2>40 THEN STOP

60055 PRINT "[CLRI":ZZ=(40-22)/2: PRINT SPC(ZZ)>Z3;:IF Z2<40 THEN PRINT
60060 PRINT SPC(ZZ)>;:FOR Zi=1 TO LEN(Z$):PRINT "[SHIFT, EJ,:NEXT:IF Z2<40
THEN PRINT

60065 PRINT "[HOMEI{CD22](COMMODORE, P401™;

60070 PRINT “[RVSCN] HIGHLIGHT ANY OPTION WITH THE CSRS KEY "
60075 PRINT " THEN USE THE <RETURN> KEY TO SELECT IT";:POKE 4071, 160
60080 ZZ%=7-7/2: ZZ¢="{CR101"

60085 PRINT “[HOMEI": FOR Zi=0 TO ZZ% PRINT "[CDI";: NEXT

60090 FOR Z1i=1 TO Z:7Z$="":Z1=LEN(Z3(Z1)):IF 22>7 THEN STOP
650065 IF 22/2=INT(Z2/2=INT(Z2/2> THEN Z2=Z2+1

60100 IF Z2<3% THEN Z$=LEFTS(ZZ$(41-72)/2)

60105 FOR Z3=ZZ TO 1 STEP -2

80110 PRINT “CU"Z$, LEFTS (228,238

60115 PRINT MID$ (Z8(Z1),Z23/2+.5, Z2-23+1): NEXT

60120 IF Z1<>Z THEN PRINT: PRINT

60125 Z$(Z1)=23+Z3$(Z1): NEXT

60130 ZZs="{HOMEI(CDZ11"

60125 Z1=1: PRINT "[RVSONILEFTS(ZZ$, Z2%+23Z1)Z28 (1)

60140 GET Z1$:IF Z1$="{CU1" THEN GOSUB 60160

60145 IF Z13="(CDI" THEN GOSUB 60180

60150 IF Z18-CHR$ (13> THEN Z=Z1: RETURN

650155 GOTO 60140

60160 PRINT LEFTS(ZZ$, Z2%+24Z1)Z3(Z1)

60165 Z1=Z1-1: IF Z1=0 THE Z1=2

60170 PRINT "{RVSONI"LEFT$(ZZ%, ZZ%+2321)ZS(Z1)

60175 RETURN

60180 PRINT LEFTS (T3, T2%+24210Z3 (21D

60185 Z1=21+1:IF Z1=Z+1 THEN Zi=1

60190 PRINT “[RVSONI"LEFT$(ZZ$, ZZ%+24Z12Z3 (21D

60195 RETURN



Dear Roy,

On this new +4 of mine, I put the CHESS tape in typed LOAD "", 1,1 <RETURND.
Would not run, so I went into MONITOR and tried other variations, still no
joy. So I exchanged for the C16, typed LOAD ", 1,1 (RETURN>, instant
success, but when I type SYS65418 as on P.22 of the start no's (JAN/FEB
1991) no start; but SYS8192 did ok well such is life!(C16)

On the subject of start numbers, in the back of this manual I accquired
someone's wrote BANDITS @ ZERC SYS5540, TWIN KINGDOM VALLEY SYS12288, but I
can't verify if they are correct.

I've retyped the CRIBBAGE prog in, it runs a little but then it says ?BAD
SUBSCRIPT ERROR IN 3270, I've re-checked the listings but I can't see
anything wrong, I'll re-check, but is there a way to find out where the
fault is. I typed ?PEEK(63)+PEEK(64)#256 but it was OK

This +4 of mine has a definite fault in i{t, I'm sure, I typed in LUNAR

LANDER $4000 -~ $4119 SAVED it, all OK, is said; but when I typed VERIFY
"LUNAR LANDER"”,01 (MONITOR) nothing happened, so what do you reckon; is
there a fault or have I not done something right! - again

Thanks for any help
Peter Appleby, NOTTS

CHESS.

Do LCAD "“, 1,1 then when its loaded do POKE 652899, 17: RUN, if this still
does'nt work then let me know. As for Tape to Disk backup, I run through
the sequence again in the October/November Mag. As for the SYS65418 on
page 22 of the Jan/Feb '91 ish, I could'nt find it!! Cribbage, I've
enclosed a tape with the working program on, ENJOY!!! Don't know anything
about the PEEK(63)...... can anybody help?? Lunar Lander, It should work,
but Peter give Feter Crack a ring on 081-367-3152 after 7pm, and he'll be
pleased to go through any problems regarding his programs. If known of the
above succeed, then send the +4 to me and I'll check it over for you, FREE
of charge, but you'll have to pay F&F both ways

Dear Roy
Could you please let me know what the command : POINT 2, iz on the C16/+4.

Thanks for any help
Peter Appleby, NCTTS.

Peter I'm afraid I don't know, but if any other reader does will the please
write to Peter at, 18 ABBEY RD, NEWSTEAD, NOTTS, NGI5 OBL

NB: - Feter ic after a FSU & Tape-deck for the +4 1f any one has one To
spare and would like to sell them to him or knows of anybody who can sell
him one (relatively cheaply) then please write to him

S7?
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Game Reviewed - Daily Thompson's Start Events

Publisher - Ocean
Price - £2.99 (I bought if for £7.95 in 1985, ED)
Reviewer - Martin Sulivan (Ex Member)

As you can see this game is published by Ocean, this is rare for a Cl6-
Plus/4 game, but back to the game..

Daley Thompsons Star Events is a game much like 'STREET OLYMPICS' (thats
because street olympics was ripped using DTSE, ED), you have to control
Daley though 7 events, which are...

On Side 1 - 100 Metres, 110 Metre Hurdles, 400 Metres, 200 Metre Hurdles
On Side 2 - Long Jump, Shot Pot & Javelin

For all of the events you need to continually move the joystick from left
to right, which is very tiring (does’nt do the J/Stick much good either
ED), and frustrating if you don't do very well and then not reach the
qualifying times

Scoring

On screen scoring shows the numbar of attempts made, points scored, world
records, qualifying times and distances.

All in all this is a disapointing game (I thought it was good for its time
& still is, ED), which I expected to be quite good. Saying all that, it
does have good graphics & music.

Ratings as a %

GRAPHICS 97%

SOUND 80%
PLAYABILTY 80%
VFM 49%

OVERALL 80%



G ame Rexi exw

Game Reviewed - Auf Wiedersehen Monty

Publisher - Gremlin Graphics
Price == £2.98
Reviewer - Martin Sullivan (Ex Member)

Auf Weidersehen Monty is p;qgart of a collection of ‘Monty' games, including
‘Monty On the Run'. In this adventure, Monty travels around Europe to find
freedom, picking up all of the travellers cheques as he goes, in order to

raise enough money to buy the Greek Island of Montos where he will be safe

The game has good graphics, excellent sound, with an on-running music tune
and excellent playability, with hours of fun and frustration

Definetely one of my best games!!! And worth £2.99

Ratings as %

Graphics - 895%
Sound - 85%
Playability - 95%
VFM - 95%
OVERALL - 95%



G ame Raevi ew

Title: TIR NA NOG

Publisher: PD - Germany
Requirments: 64K (ie, +4 or CI6+64K)
Reviewer: Andy Tang (London)

The majority of the Ci6/+4 games that are available are 'arcade' games
theres a few 'adventures' and a handful of 'arcade adventures'. The so
called combination of an adventure (the qualities of depth and puzzles that
test your brains) with arcade action (attractive graphics & sonics, as well
as addictive gameplay).

So far I can only think of two really 'outstanding' arcade adventures
available for the +4, Mercenary & Tir Na Nog. I would'nt be surprised if
any other members disagrees with my choice: we all have different
opionions!

What makes Tir Na Nog special is its depth, its one of those games you have
to map or you'll lose your bearings pretty fast. Its also fairly unique as
you can view the game from different perspectives (ie, front, back and two
side views)- the reason for this iIs to make the game three dimensional
whilst still retaining the 'side view' graphics. Initially thus may be
confusing, but the longer you play the game; the more you get use to it.

It is vital to learn how the different views work if the game is to be
played properly

sually when I write reviews I include information about the aim of the
game, {ts scenery and the plot, but for this game I can't, since I don't
have the instructions. What I think you have to do is to successfully
complete some kind of quest (or quests) by collecting objects from
different locations and manipulating them

So far in my travels I have accquired many objects ranging from scrolls
keys to a very useful mace! I've also met some strange characters that
inhiabit the land like the forest king and the rather nasty ape-like
creature who likes to run you over - I've tried everything to defeat thus
beast, from bashing it on the head with a mace (timing is crucial here) to
offering it a scroll - but it always leaves me steam rolled!

The <haracter you control in the game has a very funny walk - nlcely drawn
with splendid animation, in fact the animation throughout the zame is
excellent.

The game also has many backgrounds with different types representing
different locations; ie, nice mountain ranges in the plains to detailed
trees in the forest. The game features many buildings which you can enter
some are locked so finding keys is essential, inside some are useful
cbjects which are all nicely drawn. Colour is weel used Iin the game

With most of the machines memory devoted to graphics and game-depth, Iits
not really surprising that thers a shortage of sound FX, but that does'nt
matter much as the graphics do more than enough to compensate!



My only complaints with this game are no instructions and the lack of an
option to save the game like the one used in mercenary (or maybe its
because I have'nt discovered it yet!)

Tir Na Nog is a truely good arcade adventure and whats more its a PD Game
Thats 100% value

Well done to the programmer () of this game

Another point 1s that Tir Na Nog is just an example of how good PD games
can be - I would but it even if it were a full price commercial product!

I feel that the game appeals more to the adevnturers than the arcade freaks
- but I still fully recommend Tir Na Nog to ALL +4 owners

Ratings:
Graphics 10
Sound 4
Playability 9
Value 10
OVERALL 10

Faaat wair e Thowusriant =

The quality of arcade adventures (as well as other types of games) will get
better and better, since in most European Countries the +4 is favoured over
the C16 - Many games are in 64K format (ie, more sophisticated). With games
like 'ELITE' and 'TIR NA NOG' already available I think all us +4 (&
expanded C18) owners have something good to look forward to..

Tir Na Nog

= Move Left

= Move Right

= Rotate VIEW Clockwise

= Rotate VIEW Anticlockwise

= Drop Iten

= Take Item

PACE = Use item (ie, swing mace)

Nmmo@m=w

tNB: These controle are repeated on other keys, which I shall leave for you
to discover (find the layout that suites you best!!)
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Pulbl ishe Profile
NOVAGEN

I got this idea from an old club I used to belong to, each article will
feature a publisher of CI6 or +4 software - what they have done anmd what
they are currently doing (if any!!!).

I decided to start with Novagen because they have only produced two games
and its late now, what more can I say apart from......

Novagen is one of those companies who jumped on the C16/+4 bandwagon back
in 1985/86 when these machines were at their peak in terms of popularity
and userbase ( I read somewhere that in 1986 the C16/+4 command around 10%
of the total UK Game sales! - Imagine that: One in evry ten games sold were
for the Ci16/+4 ), once on ythe bandwagon they produced two games, then like
many a company, jumped off and headed straight to the 16-bit Market, whjere
they produced Mercenary 2:Sword or Damocles. Sadley this sequel to
Mercenary won't be available for the +4 or any other 8 Bit -~ 'IT JUST WON'T
FIT' commented a Novagen Employee. There are two Novagen games, both
require 64k Memory

MERCENARY

A classic Arcade Adventure with elements of flight simulation, fast and
smooth 3D Vector graphics which are very reallstic in terms of perspective
and different angled views. Very original and unique, there Is alot of
freedom as you can explore a whole planet. Many funny situations and
plenty of puzzles to keep the player guessing. Frobably the most
professional game available for the +4

Voted Arcade Adventure of 1886 by many magazines
Oversll Rating: 10
Price £3.95

THE CECOND CITY

The Second City is a dataset for Mercenary {(i2, you need the original
Mercenary to play it (no you don't, I cracked it in 1888, and you can use
it with a copy, ED)). It basically is mercenary revisited - nut a much
harder version of the original ( to be honest I gel absalutely nowhere in
this game). Game graphics - different colours: Fink and Red; A good
addition to the classic original, but lost marks for being to hard to
complete!

Overall Rating: 7
Price £5.95

Both games are available on one purchase for £14.95



Solwut ions F o Mercernar W

There are 2 ways (as far as I know!)

1) The hard way is to collect a series of objects in a particular order
key objects are the NOVADRIVE, SPIDERS WED (which is a skeleton key) and
the KITCHEN SINK. Then fly to location ##-#3 and find the teleporter that
transports you to loc: 03-15 where an intersteller ship is stored. What I
have just written is only a rough outline to this solution because I can't
fully remember what I did - Sorry!

2y Alternatively you can try this, collect the 'Antenna' and 'Metal
Detector', go and earn yourself one million credits (ie, sell objects, help
one side by destroying the other sides buildings - this is where the metal
detector is usefeul: the colour code tells you which building belongs to
who). Once you have the million; go to the comminications room where you
can hire a ship from 'HERTZ", Easy?

Heres Some Tips To Help You On Your Travels On Targ:

1) The cheese is a super fast ship!

2) To collect the 'spiders web' you need the 'kitchen sink’ which is in
the Palyar's Colony Craft (Loc:08-08 Altitude:64937) The Sink enables you
to pick up and carry most objects (including you ship and more importantly
the spiders web) regardless of thelr mass or weight.

3) One of my favourite tactics is to sell as many objects as I can too the
Mechanolds; then change sides and kidnapp the Mech's leader and sell him to
the Palyars

4) Finally choose carefully which side you sell objects too, usually one
side offers substantially more credits than the other!

Final Wormds

I hops more members write articles for this magazine - lets keep it alive!
Everyones welcome to write Fublisher Frofile Articles - I'm Sure Roy would
gladly print any (yep sure I don't mind, ED); nomatter how long or short
they are

I think this is the only club in the UK which C16/+4 users can express
their thoughts & ideas, share each others knowledge and with the new FD
software from overseas the clubs prospects look better already (Well the
prospects have slackened abit, but I'm going to have a re-think of how the
club is structured and run, ED).

Andy Tang, LONDON

6



Dear Roy

I thought I'd write and submit a few articles for publication. I think I
should also say if any of your members are stuck In the adventures listed
below I might be able to help them. I might send some tips along with my
next letter anyway, but if you'd like to list the following, people count
contact me; either through-the magazine or direct to me.

Yours
Neville Clark, 64 Westwood Cres, Eccles, Manchester, M30 38DZ.

Adventures

Ten Little Indians
Classic Adventure
Spiderman
Feasibility Experiment
Salvage

Lone Survivor
Waxworks

Circus

Escape From Pulsar 7
Mansion Adv 1

Arrow Of Death

Time Machine
Treasure Hunter
Golden Baton

Soma Pokes
Exorcist

To stop ghosts killing, reset & run/stop into monitor, type:
MIACB Put 18 into first line, then start game with
G3B0O

Blagger

POKE 10468,86 for infinite energy
POKE 13652, 234
POKE 13653, 234
POKE 13654,234 for infinite lives

Big Mac

Load the reset run/stop, type

M23BA and put BD into the first linme, for infinite lives, the start game
with:

G1858

Jet Set Willy

PCKE 14884,96 for nc nasties

POKE 10874, 234

POKE 10875, 234

POKE 10876, 2324 for infinite lives
SYS 10752 starts game



Product: Games Designer
Reviewar leville Clark, Manchester

It was some years ago when I bought this game and have not, I will admi®,
used 1t that often. However just recently a fellow +4 user recommended to
ma thal 1 <hould begin to uze 1t again

Though I have not fully mastered the controls yet, 1t does look
an entertaining and rewarding buy. What it involves is you des
craating games for you to play and save

With the lack of new software on the market I can hardly complain about
restrictions of this gzame. Though you can only construct ons screen, [
sure a= my f{riend has said that with a bit of fiddling about in the mac
code could allow extra screens to be produced

Don't let that put you off though, if you know nothing about pro
You need not have any skills whatscever Yo be able to uze this

2 gaid, with the lack of new games on the marke! nowadays you Zan'!l
oze with this (Hmmmm?, ED)., If you see it, buy it and if you

t the hang of using it, then the three games pre-programmed shounll
tertainad

/%



Moo Fitehis

176 Albert Awvsnue,
FPresztuich,
fdarnchester.

M5 BHF

4./5./91

DezarRaoy,

Plezszz find enclosed the information on H3232 that I promized. I hawve got
“our Caorarnzdore and "CUCTY going back to July /86 =0 if there
are any other srticles you would like plesze let me knowe In return T owculd be
wery grateful if wou could serd me s copy of the instructions for "Botticelli”
&5 zoon as possible as there sre a few things 1 car't work out, zuch zs how to
put test on the soreen eto. dlso could wou pozsibly do e s shetch of whers to
solder the wirez on the FLUSY cicuit beosrd  to provide sound  to an external
speaker? Perhaps that would be uzseful for other merbers so maybe it should gooin
the magezine?

O the subjsct of ) =
didn't do toowell debugging the PLUSY software did they? I have resd that there
i= one in the spresdzhest when you get to 255 files but I can't get mine to work
st all. Wher [ write the first file and zswe it to disk it sorresz bachk as

REZ52, it seemz there is 2 bug in the softwers. Commodors

complete garkbage and I cant mowve on to the rnext fileo T haws got two FLUSYs
and the same thing happers with both, Do wvou brow if this iz a2 comrman probler or
have 1 just been unlucky?

Well, I must close mow ze 1 can hawe another go et “Botticzlli”, Best of
luck with the RE23E.

“enars

Nk
/

P ) P{“w dled!/arm manfioned ‘ZMJWNZ)%7 bk 1t (ML‘N’*M
K it oo vt the onee ook be b Crnck on odenstier . W gnd

or o o gk bock 5 voerke | A rn

e

G 6
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RS232

n The Plus/4

19,200 baud on the Plus/4? A Beeb listing in a
Conmmodore mag? Are we kidding you? We certainly

Surprising though it may seem, the
Plus/41s a lot faster at communicating
using RS232 than the 64. This is ducto
the 64 using a software simulation to
copy the action of the 6551 ACIA IC
which would normally be used for
RS232. Indeed, the 64 is so slow thatit
often misses characters even at the
leisurety 300 baud,

The Plus/4 on the other hand. hasa
6551 which handled all the RS232
signals except CTS which is dealt with
by a 6529. Also, there is no need to
connect S-into pin B (as suggested in
‘Interfacing with the RS232°, Yowr
Commodore, January 1987, p 82-90).

The Plus/4 software has the ability
to use XON/XOFF flow control with
the user's choice of XON/XOFF
characters. These are normally CTL/S
for XOFF and CTL/Q for XON. This
facility is used to stop the remote
device from transmutting more data
when the receiving device has no more
room in its input buffer, and to restart
the remote device when the recetving
device has removed enough charactess
from its buffer.

The Plus/4 has a dedicated 64-byte
RS232 uscr receive bufter located at
SO3F7, 1o 80436, and a one byte system
transmit bulfer at SSO7CF which is
used to hold the curtent XON/OFF
character.

If the ACIA is configured, the
interrupt  handler  will call two
subroutines to handle RS$232
interrupts. The Tost routine:

aren’t. . .

By R C Hemes

20
30

40

&0
70
80
90
100
110

120

40

SQ

REM BBC PROGRAM TO TEST PLUS/4 TO BBC RS232 AT 19200 BAUC
*FX748

#FX8,8

*FX3,5

*FX2,1

FOR Y=0TO07
AS=INKEYSCD)

IF AS<>CHRS(19) THEN10O
AS=INKEYS(O)

IF AS<>CHRS(17) THENBOD
FRINT STRS(Y)?

NEXTY

GOT3 SO

REM PLUS/4 PROGRAM TO TEST PLUS/4 TO BBC RS232 AT 19200 EAUD
CPEN2,2¢,0,CHRS (31)+CHRS(S)
POKEDEC.("FC");|T:POKEDEC("FD")’19

GET£2+AS
IFASC>" " THENPRINTASS

GOTO 20
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Listings I and 2: programs for the BBC B (rop)
and the Plus/ 4 to show transmission from the BB C
to the Plus/4 at 19,200 buud.

&

5




PLUS/4 UTILITY

Checks for a remote device initated
XON/XOFT sequence and handles it

appropriately;

Checks user recetve bufferis full, and if
so then ignores this received character

and rcturns,

If there s room for eight characters,
then it sets various flags, and stores
XOFF character from SED into the
system transmit bufter and puts the
received character in the user mput

buffer.

The second routine called will:
Check ACIA transmit buffer empty

and return if not;

Check for CTS signal low, and return

if so;

Check input buffer tull flag, and send
either XOFF or XON as appropriate.

Itis the job of the RS232 portion of
the CHRIN routine to reset the user

buffer-full and remote-paused flags

and ininate sending of the XON
character.
Note that the XON/XOFF

protocol is used only if the user has
POKEd the XON/XOFF characters
into $EC and SFD respectively; if these
two locations are zero then characters
received when the buffer is full are
ignored.

And The Proof. . .

1 have tested the Plus/4 connected toa
BBC Model B, running at 19,200 baud,
with the BBC sending the Plus/4 atfull
speed, and over a one hour period not
a single character was lost by the
Plus/4. The two programs for the
Plus/4 and the BBC are shown in
Listing 1 and 2.

Unfortunately, there is a bugin the
Plus/4 ROM RS232 routines, which

causes the Plus/4 to crash immediately
after it has transmitted the ficst XON
resume character, and the rest of this
ariicle describes how to fix this bug
First we necd to make our own

copy of the Kernal ROM, and then
patch the incorrect code. This is not so
casy. . . Listing 3 ts a hsting of « Basic
Program and a machine code program
which copy the ROM downinto RAM,
cause the new version of the Kernal to
be executed, and 1nhibit switching
back to ROM. The top of memory
pointers are also reset to $71°FF, and
the bad code in the RAM copy s fixed.
The Basic program must be typed in
Exactly as shown, with No additional
spaces, etc, as the machine code
program is 1mmediately above 1t at
S4163.

A disassembly of the RS232 code in
the Kernal is inctuded 1n figure 3.

3 NEW

2 SYS4163

1 POKE51'O:POKES3-0:POKE55:0:POKE52:125:POK6541128:?0KE56;128:CLR

Listing 34: Busic program to reset top of memory poiniers and call machine code program to copy the Kernal and Basic from ROM to RAM, and
change all references to SFF3E to SFF3F

1043

1044

1047
1049
104C
104F
1050
1052
1055
1058
1058
1050
105¢F
1061

1064
1067

! 1068

EE

ElE

AD

€9

DO

AQ

B9

99

c8

00

3E FF

00 80
00 80

£7

48 10

4E 10

4E 10

FD

EA

40

00 FF

00 FF

F7

LpPl

Lp2

Listing 3B: Machine code program to copy ROM o RAM and inhibit switching to ROM.

;SWITCH TO ROM

JCOPY PART 1
;38000 YO SFCFF

ORG $1043
SEI

STA $FF3E
Loy £300
LDA $8000,Y
STA $8000,Y
INY

BNE LP1

INC LP1+2
INC LP1+5
LDA LP1+5
cMP £3FD
BNE Lel

LDY £$40
LDA SFFOO,Y
STA $SFFOC,Y
INY

BNE Le2

JCOPY PART 2 OF ROM TO RAM

SSFF40 TO SFFFF

OF RO¥ TO RAM

.J)
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106A
106¢C
106F
1072
1075
107 &
1078

107€

1081

1084
1087
108A
1080
1090
1093
1096
1098
1098
1090
10A0
10A2
10A5
10A7
10AA
10AD
10AE
1080
1081
1082
1085

108¢

A9
8D
80
80
8D
80
8D

80

80D
8
8o
g0
80
80
80
A9
30
A9
8n
A9

8D

BD
90
CA
10

58

60

80

68

4C

3F

82

€

AC

87

c2

co

D8

£3

E1

32

4E

38

F?

3F

4c

06

B2

cs

F7

G

1E

04

04

N4

064

04

04

04

010

o7

81

81

CF

FF

FF

EB

€0

EB

GE

07

£8

LP3

PCH

LDA

STA

STA

STA

STA

STA

STA

STA

STA

STA

STA

STA

STA

LDA

LDA

STA

DEX

BPL

cLI

RTS

STA

PLA

JMP

£<SFF3F

$04382
$049E
S04AC
30487
$04c2
$04CD

$0408

$04E3
$07E1
$8132
$814E
$CFBB
SFFF7
SFF3F
£84¢
$EB1B
£<SCECS
sEB1E+]
£>3CECS
$SEBIBH2
£$06
PCH, X

SCECS, X

Le3

$Q7CF

$ESTE

CINHIBIT ALL ROM SWITCHING

SWITCH TO RAM

JPUT JMP SCECS AT $EBI1B

JCOPY CODE TO PATCH AREA

JSAVE CH IN SYSTEM O/P BUFFER

JPULL NEXT USER INPUT CHAR

JRETURN TO RS232 RCUTINE
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PLUS/4 UTILITY

Listing 4: The Plus/4 RS232 routines.

EASB

EASE

EALD

EAb2

EALS

EAG7

EAGD

EA6B

EAGE

EA7OQ

EA73

EATG

EA79

EATC

EATE

EAB1

EAB3

EABS

EABD

EABC

EABF

EA9T

EAG4

EA9S

EA9B

EA9A

EA9C

EA9F

TRANSMIT RS232 CHARACTER, ENTERED FROM IRQ ROUTINE AT 3CE28

AD D& 07 SEASB LDA $0704 JGET ACIA STATUS

29 10 FAND £310 ;TX DATA REG FLAG

FO 32 BEQ BEA%4 ;~>TX DATA REG NOT EMPTY

AD 10 FD LDA $FD10 765298

29 02 AND £302 ;CTS PRESENT

FO 28 BEQ BEA94 ;=>NO, DO NOT TRANSMIT

A2 00 LDoX £300

2Cc oC 07 BIT $0700 SYSTEM INPUT BUFFER FULL?
10 09 8PL BEA?79 ; -> NO

AD CF 07 LDA $O7CF /YES, GET CHAR FROM SYS BUF
8 00 07 STX %0700 sCLEAR SYSTEM BUFFER FULL FLG
4C 89 EA JMP JEAB9

2C CE 07 BEA79 BIT $07CE FUSR INPUT BUF FER FULL?

10 16 BPL BEA94 ;7 => NO

2C D6 07 BIT 30706 JYES, LOCAL PALSE SET?

30 11 BMI BEARDL ; -> YES

AD CD 07 LbA $07CD SNO,GET USER ChAR TO SEND

BE CE 07 STX $O07CE sCLEAR USER BUFFER FULL FLRAG
8p 00 FD JEAB9 STA $F000 JACIA TRANSKMIT REG

AD D& 07 LDA 30704 JGET ACIA STATUS REG

29 EF AND £3EF JSAVE ONLY TRANSMIT DATA REG
8p 04 07 STA $07D4 ; STATUS BIT

60 BEA94 RTS

CHECK FOR RECEIVED RS232 CHARACTER ENTERED FROM IRQ AT S$CEZ25

AD D4 07 SEA9S LDA 307D¢& +GET ACIA STATULS REG

29 08 AND £3C8 FJRECEIVE DATA FREG FLAG
FO S4 BEQ BEAFO /=>RX DATA REG NOT FULL
AD b4 07 LDA $07D4 JGET RX DATA REG FLAG
29 £7 AND £3F7 #SAVE ONLY RX DATA REG
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PLUS/4 UTILITY w

EAA1 8D 04 O7 STA $0704 s STATUS BIT

EAAL AD 00 FD LDA $FDOO ;GET ACIA RCV REGISTER
EAA7 FO 19 BEQ BEAC?Z2 7 => NO DATA OFR NULL
EAA? 8D D5 07 STA 30705 ZSAVE THE CHAR

EAAC CS5 FC CMP SFC ;1S IT XON CHARACTER?
EAAE DO 07 BNE BEAB7 ; ~> NO

RECEIVED XON REMOTE END WANTS US TO RESTART TRANEMISSION

EABO A9 D0 LDA £300 /YES, CLEAR

EAB2 80 06 07 STA %0706 ; LOCAL PAUSE FLAG
EABS FO 39 8eQ BEAFO ; AND RETURN

EAB7 C5 FD BEABY CMP $FD ;IS IT XOFF CHARACTER?
EABS 00 07 BNE BEAC2 ; =-> NO

RECEIVED XOFF CHARACTER, REMOTE END WANTS US TO STOP TRANSMISSION

EABB A9 FF LDA (3FF JYES, SET LOCAL

EABD 80 D6 07 STA $0706 ; PAUSE FLAG

EACO 00 2E BNE BEAFC ; AND RETURN

EAC2 AD D3 07 BEAC2 LDA 30703 sNCHARS IN USR INPUT BUFFER
EACS C9 3F CMP £8$3Ff JFULL?

€EAC7 FO 27 BEQ BEAFO D o=> YES

EAC? C9 38 CMP £338 /NO, AT THRESHCLD FOR XOFF?
EACB 00 OF BNE BEADC ; ~> NO

EACD AS FD LDA $fOD JYES, GET XOFF CHAR

EACF FO 08 BEQ BEADC ; —> NO XOFF CHKHAR DEFINED
EADT BD CF 07 STA 3$07CF JPUT IN SYSTEM 0/P BUF FER
EAD4 A9 FF LDA £SFF

EADS 8D DO 07 STA 30700 JSET SYSTEM BUFFER FULL FLEC
£409 8D D7 07 STA $0707 ;SET REMOTE PAUSE FLAG

EADC AE D1 07 BEADC Lox 30701 JGET USER I/P EUFFER INDEX
EADF EB INX ;ADD ONE

EAEQ 8A TXA

EAEY 29 3F AND {3$3F JMAKE INDEX MOD 64 AND
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PLUS/4 UTILITY

EAES

EAES

EAE7

EAEA

EAED

EAFO

EAF1

EAF4

EAF6

EAF?7

EAF8

EAFB

EAFC

EAFD

EAFF

EBOZ2

EBO03

E804

EBQ7

€808

£808

(1003

EB10

EB12

EB15

£817

EB19

EB1B

80
AA
AD
90
EEE

60

D1

DS

F7

03

07

07

03

o7

BEAFD

Ab 03 07 SEAF1

FO

08

78

AE

E8

84

29

80

28

AA

80

48

CE

AD

o

[o18]

2¢C

10

AS

FO

34

D2

3F

b2

F7

D3

D3

og

07

07

03

07

07

07

80 CF 07

HERE IS THE BUG.

STA
TAX
LDA
STA
INC

RTS

CONTINUATION OF CHRIN

LDA

BEQ

PHP

SEI

LDX

INX

TXA

AND

STA

PLP

TAX

LDA

PHA

DEC

LDA

MP

BNE

8IT

BPL

LDA

BEQ

STA

$0701

$0705
$03F7.,X

$0703

; STORE NEW INDEX

JGET INDEX IN .X

;GET RECEIVED CHAR

; AND STORE IN USER I/P BUF

JNCHARS IN USR I/P BUFFER

FOR RS232 DEVICE

s0703

BEB2A

$07p2

£$3F

30702

$03F7.X

$0703
$0703
£308
BEB2B
$0707
BEE2B
$FC
8EB28

$07CF

JMCHARS IN USR I/P BUFFER
; => EMPTY

JSAVE INHIBIT STATUS

J1/P Q FETCH IMDEX

JADD ONE

FMAKE MOD 64

; AND RESTORE IT

ZRECOVER INHIBIT BIT

;1/P @ FETCH INDEX

JGET NEXTY CHAR FROM I/P BUf
; ONTO STACK

JDECREMENT NCHARS IN BUF

JGET NCHARS IN I/P BUF

; => NCHARS <> 8

;IS REMOTE PAUSE FLAG SET?
s => NO

;1S XON CHAR DEFINED?

s —> NO

JYES, PUY IT IN SYS O/F BUF

THE NEXT CHARACTER TO BE RETURNED TO THE USER

11S THE TOP ENTRY ON THE STACK. A PLA SHOLD BE DONE HERE.

27
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EB1E
EBTF
EB22
ER25
EB?38
EB2A
EBZ8
EB2F
EB30
£B32
EB34

EB3S

EB36

EB37
EB3A
g83c
EB3F
€840

£843

EB4O
£EB4B
EB&A
€B4D
EB4E
E850
€853
EBSS

£EBS7

38

6E 00

4E D7

2C 08

10 N8

48

AD D4

29 4F

49 40

85 90

68

18

60

SETUP

2C CE

30 FB

8D €O

38

6E CE

4C 24

INITIALIZE RS232 CONSTANTS AND ACI

A9 00

A2 0B

9p €O

CA

10 FA

8o o1

85 FC

85 F0

60

SEC
07 ROR %0700
07 LSR $07D7

07 SEB2S BIT $0708

BPL BEB3S
BEBZA PHA

07 BEBZB LDA 30704

AND £ZE1dO1111
EOR £%01000000
390

PLA

BEB3S cLe

RTS

USER CHARACTER TO TRANSMIT

07 8EB37 BIT $O7CE
BMI BEB37

07 STA $07CD
SEC

07 ROR SO7CE

E8 JMP BEB2A

SEB4S LDA £300

LDX £308

07 BEB4LA STA $07CD,X
DEX
BPL BSEB4A
£D STA $FOM
STA 3fC
STA $FD

RTS

JRESET SYS BUF FER FULL FLAC
; AND REMOTE PAUSE FLAG
JACIA PRESENT?

; —~> NO

JYES, SAVE NEXT CHAR TO SEND
JGET ACIA STATUS REG

; SAVE DSR

; AND INVERT IT

: STORE IN KERNAL ST WORD

JRECOVER CHAR READ

FLAG HO ERROR

JUSER XMIT BUF FER FULL?
J->YES, WAIT FGR IT TO EMPTY
JNO, STORE USER O/P CHARACTER
s IN USER XMIT BUF FER, SET

; USER XMIT BUFFER FULL FLAG

A
JCLEAR ALL
; RS232

7 VARIABLES

SRESET ACIA
JCLEAR. XON CHARACTER

JCLEAR XOFF CHARACTER

84
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LISTING

Bus Route 6

Cénnect two Commodore 64 computers through their

{

i

];ere are many ways of connect-
ing one Commodore computer to
another but most methods require
custom-made cables and complex
software. This routine simply uses
the serial bus which already has a
cheap and easily available connector
in the form of the disk drive/printer
cable.

The serial bus has two lines
which are capable of input and
output on both computers: the
CLocK and DATa lines. There is
also the ATN (attention) line that is
used to interrupt external devices,
but unfortunately it cannot accept a
data signal. There 1s a line designat-
ed SRQ IN (serial request in) on the
C64 but this has been deleted on the
C16 and Plus/4 microcomputers.

The SRQ IN line allows external
devices to interrupt the C64 and can
only be used as an input. The CLK
and DAT lines are so called because
of their use in the Commodore
Kernal ROM during communica-
tion with serial bus devices. It is the
CLK line that governs which bits are
valid on the DAT line and in a sense
it ‘clocks’ the bits going out.

Recently a few dual-player
games have appeared on the market
where two Commodore computers
are connected together and a game is
loaded into both. This routine has
possibilities in such environments,
requiring very little modification to
the actual code.

Two copies must be made to get
the routine up and running, one per
computer, with a slight modification
at the beginning of the routine ‘INT-
VAR’ in each version. Where it has
LDA #XX, the XX must be 00 in
one and Ol in the other. This is in
order to condition TLKFLG (TaLK

\ serial ports or link in to the C16 and Plus 4

) ¢SERIAL BUS COMMUNICATIONS ° - ? R e
ee 3 : .ORG 30801 i G 0 ekl
COLOUR | 50266 ; H :
48 ;UIDED INTERFACE CHIP Il REGISTERS
vic ~30000 . i
EXTEDL ~UIC+S20 * k
BGCOL® -uIC+sal "
COMPLEX INTERFACE ADAPTOR #2 REGISTERS :
cia . =SDD00 P
CI2PRA ~CI2+300
C2DDRA “=Cl2+s0e g
5 $XERNAL ROM ROUTINES Fat
ik CHROUT =~SFFD2 e
i +5 148 GETIN ~SFFEY
S 158 ;BASIC HEADER
160 .WORD ~ EGB
170 . .WORD 1387 JLINE NUMBER
160 5o \BYIE  $9E ;5YS TOKEN /
150 “w % BYTE 2861 i
2ee T BYTE see $SIGNALS END OF BASIC LINE
218 E0B { % ,BYTE $00,300 ;SIGNALS END OF BASIC TEXT
220 SERCON * " JSR INTVID ; INITIALISE VIDED
230 4 JSR LINREL ;RELEASE SERIAL BUS LINES
240 INTUAR ; INITIALISE UARIABLES
- 25@ CHKFLB TLKFLG
250 TALK ;BRANCH TO ‘TALK OR ‘LISTEN
a7e LISTEN
282 TALX : JBR GETIN
290 4 ©2oenp wsee
& 300 = f2 een TALX ;WAIT FOR CHAR FROM KEYBOARD
318 7. STA BYTE ’
3ze PHA $SAVE CHAR ON STACK
338 LOX #s$@D sLIGHT GREEN TEXT
340 STX COLOUR
350 JSR CHROUT sPRINT CHARACTER TO SCREEN
360 SE1 sTHEN SEND DN SERIAL BUS
370 JSR CLKLO :SEND ATTENTION
380 WDATLO JSR GETBIT
390 BCS WDATLOD ;WAIT FOR ACKNOWLEDGE
4o LDX #so8
41@ NXTBIT JSR CLXLD {MAKE DATA NOT UALID
428 ASL BYTE ;BIT TO SEND IN .C
430 BCS HIDAT
H40 =/ JSR DaTLO $:SEND ZERO BIT
450 =7, JMP DATUAL
4E6@ NIDAT ‘5% JIR OATHI {SEND ONE BIT
478 DATUAL % JSR CLKHI JHAKE DATA LALID
460 WCLKLD JSR GETBIT
490 Brl WCLKLD
5@@ WCLKHI JSR GETBIT
518 BPL WCLKHI ;WAIT FOR BIT ACKNOWLEDGE
520 DEX
530 BNE NXTBIT
540 JSR DATHI +RELEARSE DATA LINE
550 CLI ;ALLOW MASKABLE INTERRUPTS
560 PLA
578 CHMP #SQD ;IF "RETURN' KEY THEN LISTEN
S8 BNE CHKFLG
590 DEC TLKFLG

FLaG) so that one computer has the

initial talk priority. This is toggled

after every press of the return key.
When converting the routine to

work with other Commodore com-
puters which have a serial bus, the
following table of register/bit
numbers may be useful

COMPUTER CLK-IN CLK-OUT  DAT-IN DAT-OUT
Cl16, Plus/4 * $0001/6 $0001/1 $0001/7 $0001/0
VIC 20 $911F/0 $912C/3 $911F/1 $912C/7
C64/128 $DD00/6 $DD00/4 $DD00/7 $DDO00/5
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LISTING

PROGRAM: BUS ROUTE B4

E3
ce
a2

AS

10
sn

ED

EE

11

S5F

B2

06

S5

EA

CE

BA

3A

96

FC

RB

AB

DOF

AS

s9

16 BL~2& :LN=S0 :SA=3814%
Y

20 FOR L=-8 TD BL:CX~2:FOR D=
@ T0 1S:READ A:CX=CX+A

25 POXES3280,A:POKE SA+L*16+
D,A:NEXT D

30 READ A:IF A><CX THENPRINT
=ERROR IN LINE”;LN+(L*10):ST
op

49 NEXT L:SYS3B4020

S0 DATA 11,8,19%,7,158,50,48
,54,49,0,9,0,32,113,8,32,765

@ DATA 173,8,32,107,8,173,2
53,8,208,3,76,161,8,32,228,2
55,1753

78 DATA 201,0,240,249,141,285
2,8,72,162,13,142,134,2,32,2
18,255,2113

8¢ DATA 120,32,145,8,32,163,
8,176,251, 162,8,32,145,8,14,
ese, 1556

98 DATa 8,176,6,32,127,8,76,
77,8,32,136,8,32,154,8,32,92
-]

109 DATA 163,8,48,251,32,163
.8,1E,251, 202, 208, 223, 32,136
,8.88,1837

119 DATA 104,201,13,208,176,
206,253,8,240,171,169,1,141,
253,8, 56, 2248

120 DATA 163,147,32,210,255,
169,82, 141,32, 208, 141,33, 208,
95,173,0,2014

130 DATA 221,9,32,141,0,221,
95,173,8,221,'41,223,141,0,22
1,96,1836

199 DATA 173,8,221,9,16,141,
8,221,96,173,0,221,41,239,14
1.9, 1692

158 DATA 221,96,173,0,221,20
5.@,221,208,248,10,36,173,0,
221.41,2134

160 DATA 207,141,0,221,12@,3
2.163,8,48,251,32,127,8,32,2
46,8, 1644

178 DATA 32,136,8,162,8,32,1
63,8,16,251,46,252,8, 32, 145,
B,1307

160 DATA 32,246,8,32,154,8,3
2.246,8,202, 208, 233,88,169,1
®,141,1817

182 DATA 134,2,173,252,8,32,
21e,255,173,252,8,201,13,208
,197 238, 2356

208 DATA 253,8,76,22,8,160,1
28,136,208,253,96,8,0,0,0,9,
1348

218 DATA 169,0,133,250,169, 1
49,133,251, 169,1,133,174,133
,183,169,8, 2234

229 DATA 133,175,133,194,168
,8,133,252,168,150,133,253,1
£0,0,177,250,2481

230 DATA 145,174,230,250,208
,2,230,251,230,174,208,2,230
.175,165,250, 2924

500 BEQ CHKFLG
618 INTURR LOA ssel
620 STA TLKFLG
630 RIS
B4@ A g
65@ INTVID LDA #s93
2 JSR CHROUT
. LDA ¥s2e
3y EXTCOL
¥ BGCOLG
CI2PRA
#3520
Ci2PRA
cI2PRA
#SDF
CI2PRA
820 CLKLO . i LDA CI2PRA
[:E['] i - ORA %510
< 840 STA C12PRA
: 850
650
870 CLXHI CI12PRA
88e #SEF
ase CI12PRA
808 ]
918
..  See GETBIT CI2PRA
<. 938 ¢ CI2FRA
40 GETBIT
gsa A
360
s7e i
980 LINREL .. LDA CI2PRA
390 [/l AND #SCF
1020 3 STA CI2PRA
1010 LISTEN SEI
1020 WLOCLX JSR GEIBIT
10230 8HI WLOCLK
1042 JSR DATLO
1850 i JSR DELAY
1052 . JSR DATHI
1079 LDX #5288
1080 WHICLX JSR GETBIT
1050 BPL WHICLK
1100 ROL BYTE
1110 JSR CLKLO
1120 JSR DELAY
1130 JSR CLXHI
1140 JSR DELAY
1158 BEX
1168 BNE WHICLK
1170 cL!
1180 LDA #30A
1180 STA COLOUR
1200 LDA BYTE
1210 JSR CHROUT
1220 LbA BYTE
1230 CHP #3500
1240 BNE LISTEN
1258 INC TLKFLG
1260 JMP CHKFLG
1270 3
1290 DELAY LOY #s8Q
1290 WAIT DEY
1380 BNE WAIT
1310 RIS
1320 :
1338 BYTE .BYTE 300
1348 TLKFLG .BYTE 300
1358 ENDCOM \END

;@-LISTENER / 1=TALKER

&

;CLEAR SCREEN

-y BLACK SCREEN AND BORDER

Bk
{NAKE SERIAL

LINE DATA LOW

;NAKE SERIAL DATA LINE HI

JMAXE SERIAL CLOCK LINE LOW

5 > 3

;PAKE SERIAL CLOCK LINE HIGH

e
JRWAIT STABLE CLOCK & DATA LINES

P

;6ET DATA IN .C & CLOCK IN -N

# * ;RELERSE DATA & CLOCX CBOTH HID
;wAIT FOR ATTENTION

s SENO ACKNOWLEDGE

;WAIT FOR DATA UALID
iBET BIT

3 THEN ACKNOWLEDGE IT
;RELEASE CLOCK LINE

;D0 EIGHT BITS

;LIGHT RED TEXT
;PRINT CHAR TO SCREEN

;IF RETURN KEY THEN TALK

4@ 240 DATA 187,252,208,23%,16S
,B51,197,253,208,228, 169, 155
.133,187,169,150, 3158

258 DATA 133,188,1685,12,133,
183,169,@,133,185,150,9,185,
197,150,240,2147

260 DATA 6,32,219,255,2008,20
8,245, 32,207,255,240, 251,201
,49,248,4,2635

270 DATA 201,56,48,230,41,15
,133,186, 76, 234,245,147,17,1
7.,73,78,1797

7F

81

2E

B3 280 DATA BQ,8S,B4,32,68,69,8
6,73,67,69,32,78,85,77,66,59

. 1120

43 230 DATA 62,13,17,67,65,83,6
1,48,32,47,32,68,73,83,75,61
,se8

AR 300 DATA 32,56,32,79,82,32,5
7,58,45,32,0,66,85,83,32,82,
853

92 310 DATA 78,85,84,69,32,54,5

2,8,2,8,8,255,255,255,255,0,
1475
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erfacing with

the RS232

Many people switch off when they hear the mention of

the R5232 Inze)face and related subjecfs This article is

“aimed at cleari ing up some confusmn and doubt.

Somc (if not most) of you will have
heard by now of that favourite of all
computer industry subjects, the R§232
communications standard. People
have been known to go weak at the
knees and hide when it is mentioned.
Every day, it causes problems for
computer engineers connecting up
equipment such as printers and
modems. It has even given rise to a
lucrative business of building the so-
called  “break-out  boxes” for
monitoring and “fixing” RS232 lines.

If it is supposed to be an industry
standard, why does it cause so much
hassle? Every computer manufacturer
has different ideas on how to build a
computer: which devices to use, how
big the screen should be, etc. It would
seem that this train of thought also in-
cludes the RS232 standard.

Now, before I goon, let mesay that
the idea behind RS232 is great. A
standard interface for connecting
difterent types of hardware {including
computers) together. RS232 is really
uscful in the field of telecommunica-
tions. Modems are usually connected
to a computer via an RS232 link. You
can connect two computers together
and transfer programs between them
(a technmque often called “porting™).

Unfortunately, things are not this
simple. With different manufacturers
having different ideas on how to imp-
fement the standard (Commodore is
no exception) a great deal of confusion
can arise when two pieces of hardware
are to be connected together. Most of
this confusion surrounds the way in

By Steve Carrie

which the control lines of an RS232
should be used. Thankfully, this does
not concern us in this article since we
will be using only a basic RS232
interface.

Basic RS232

As you may know, RS232 uses the
serial method of data transmission.
Information is sent bit by bit along a
single wire to a receiving machine.
Since data may flow in both directions,
two wires plus a common return are
required to make a basic RS232
communication line. The lines are
usually connected to equipment by a
25-way D-type connector. Data
leaving a computer exits via pin two
and incoming data enters via pin three.
The Ov return is connected to pin
seven. This gives the **3-line” RS232
interface. There is no control over the
flow of the data in either direction
unless handled by the software (more
on this later). An RS232 interface
using more than these three lines is
known as an “X-line™ interface.

It is best to use a three or four core
cable with-a shield (we will see why ina
moment) rather than separate wires,

For the purposes of this article, this
is all we require. “Ah yes' you say.

“that's all  very well but m
Commodore doesn't have a 25-way d-
type connector let alone any RS232
interface™. True it doesn't have a 25-
way connector but it does have an
RS232 interface. You mean you didn't
know?

Commodore RS232

Since the time of the Vic 20, Com-
modore gas “programmed” in a limited
form of RS232 port. I say programmed
because the hardware device normally
associated with RS232 communica-
tions, the Universal Asynchronous
Receiver/Transmitter (UART), is not
present in the circuitry of the Vic 20,
C64, 64C. C128 and CI128D. The
omission of the C16 and Plus/4 is
intended. The Cl6 cannot handle
RS232 comms (we shall see why in a
moment). The Plus/4 on the other
hand is omitted for a different
reason. This machine DOES have a
UART

RS232 signals appear at the user
port. This is exactly the reason why the
C16 cannot handle RS232; it does not
have a user port (a strange omission by
Commodore. Anyone know why?). All
the conversion is handled by the
Operating  System  {Kernel). Thus ~

3-LINE RSINTERFACE
pmn
2
3
it

CONNECTIONS (25-way D-connector)

function

Transmitted data Sout
Received data « Sin
Common (Ov) Gnd
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RS232 LINES FROM THE USER PORT

[ 2 (5 [ 6 [6] G [F (5] i [{ [

the +5V supply

Y 23 I 5 T N 3 3 1 1 3 S T

Pin ID Description Abreviation
c Received data Sin
D Reguest to send RTS *
E Data terminal rdy. DTR *
H Received line sig. DCD *
K Clear to send CTS *
L Data set ready DSR *
M Transmitted data  Sout
B Received data Sin
A Protective ground GND
N Signal ground GND
+5V supply

*These lines are not used in 3-line mode

Signal ground is the Common return.
Protective ground for screening.

Maximum of 100mA may be drawn from

Fig 1

(except in the case of the Plus/d) the
user port coupled with the Kernel
becomes almost the equivalent of the
6551 UART (the 6551 is the device that
the software is supposed to emulate).

In the Vic the user port is con-
trolled by a Versatile Interface
Adaptor (VIA). In the other machines
a Complex Interface Adaptor (ClAa) s
used (not a lot of difference as far as
this article is concerned). Now before
some of you run and hide at the
mention of VIAs and CIAs, let me say
that (thankfully) we do not have to
program these devices directly. The
Kernel handles all of the R$232 asso-
ciated programming.

Figure | shows the RS232
associated connections to this port
looking from the rear of the machine.
Note that the user port uses a 0.156"
edge connector (available from
Maplin: order number BK74R). The
top row of terminals are identified with
numbers  while the bottom row
terminals are identified with letters.
This means that it is very easy to
connect the socket the wrong way up
which could have disastrous con-
sequences for your computer. The
correct way is with the letters to the
bottom as shown.

) B

Connecting Up

The terminals labelled Sout (trans-
mitted data) and Sin (received data)
and GND (Ov common) are the three
lines we need. Note however that there
are TWO terminals labelled Sin. The
reason for this lies with the way in
which the RS232 on these machines
works. One of the Sin lines is for data,
the other is a flag or trigger input.
Because the Commodore RS232 relies
on Non-Maskable Interrupts (NMI) or
interrupt request (IRQ) in the case of

" the Plus/4, there must be some form of

detection to let the system know when
data is being received. :

When data is being received over
the Sin line, the voltage level on this

pin changes rapidly, causinginterrupts |

to occur. The system software collects
the data on the Sin line, placingit in an
area of memory called the Receive
Buffer. There is also a Transmit buffer
for outgoing data. Thus the reception
and transmission of data is basically
transparent to the user. However, this -
method has its problems as we will sce.
The practical upshot of all this is that
BOTH Sin terminals ~ must be
connected to the Sin line. Since they
arc next to one another, this is no great
problem.
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Also note the connection called
PROTECTIVE GROUND. This
terminal should be connected 1o the
shield of your cable if you suspect any
outside electrical interference  of
causing data errors

Whiie on the subject of making
connections, you will have to use a
soldering iron. Now don't run and hide
(again). If you are not too sure about
handling one, get an' electronics
hobbyist friend to do it for you.

It should go without saying that
YOU SHOULD NEVER MAKE
CONNECTIONS TO THE SOCKET
WHILE IT IS CONNECTED TO
THE COMPUTER. Always
disconnect the socket BEFORE mak-
ing or changing any connections and
NEVER connect the socket to a line
machine. ALWAYS switch off the
power  BEFORE plugging  or
unplugging!

OK. So you've connected your
socket up and plugged it in the correct
way... what now? If you only want to
communicate with another
Commodore (Vic, C64, Plus/4 or
C128) then there is no great problem.
The only thing to watch is that you
must connect the Sout of one machine
to the Sin of the other as in Figure 2 in
order for them to cxchange data (a bit
obvious really!).

Commodore connections
If you don't intend connecting your

machine to anything other than
another Commodore, you can skip the

_next bit all together and get on with the

programming. If you have a friend
with one of the thachines mentioncd,
you will be able to type messages 10
one another; handy if you live next
door and you have a long piece of 3-
core cable - your own mini-network!
(Not recommended if you live across
the street or several houses away!)
How far you will be able 10 keep the
machines apart depends very much on
the operating conditions. Electrical
interference may cause errors and
there will come a point where the line is
just too long. It’s best 1o experiment
with what you've got.

Non-Commodore Connections
This is where things get tricky. Con-

necting to anything other than a
similarly equipped Commodore has its




RS232

CBM #1 T CBM #2
‘Sin CABLE (3 CORE OR 4 CORE) —_Isin
Sin _l X - - l— Sin
Sout Sout
GND GND
PT : : ~PT
CONNECT SCREENTO
PROTECTIVE GROUND (PT)
AT ONE END ONLY
Fig 2

problems. This is because normal
RS232 requires logic levels -12v (logic

1) and + 12v (logic 0) as opposed to the -

Commodore RS232 logic levels of Qv
(logic 0) and +5v(logic 1) (No thatisn't
a mis-print. RS232 logic is opposite
voltage level-wise to your Commo-
dore). However this problem can be
overcome quite eastly. There are
various  logic  devices available
specifically for this purpose. Among
these are the RS423 line driver 3691
and RS423 line receiver 88L.S120N.
These devices convert between TTL
logic levels and RS423 logic levels.
RS423 is another (stricter) standard
which is compatible with RS232 (at
least to a certain extent). The beauty of
using these devices is that they will
operate from a +5v/-Sv supply. This
means that the user port’s +5v output
(pin 2: see Figure 1.) may be used for
the +5v supply and all that is required
is a -5v supply, These are the devices
used by the BBC micro for it's RS423
port. Figure 3 shows the circuit
required.

I can hear the groans of discontent.
“I can’t do that! I"ve never built an
¢lectronic circuit before!™. If you do
have an electronics hobbyist friend, try
bribing him/her into building 1t for
you.

I will not go into detail over the
construction of the interface. 1 will
assume that if vou are building this.
you know what vou are domg. The
741500 device is used here as a logic
inverter. I suggest that you use i.c.
scckets so as not to subject the devices
to heat which could damage them
Power Supplies
If you plan to use the mains (carefull)
power supply circuit shown in Figure
4. 1 suggest that you use both the +5v
and -Svsupply cirenits so as not to rely

too much on the already overworked
computer power supply. It goes
without saying that no-one should use
the mains unless they do know
EXACTLY what they are doing.

The alternative battery supply cir-
cuit in figure 5 assumes that you are
using the +5v supply from the com-
puter. This circuit may also be used
with one of those pocket calculator
mains adaptors (like the Spectrum
power supply} since the circuit
regulates the voltage to -5v. The diodes
shown prevent damage to the circuit if
the battery/adaptor is incorrectly
connected. Remember to disconnect
the battery when you are not using the
interface. This has the advantage of
not requiring vou to build a mains
power supply.

Remember that you cannot
connect an ordinary Commodore
(without this interface) to one using
this circuit. Both machines must be
similarly equipped. Using this inter-
face, you will be able to connect your
Commodore to other computers such
as the BBC and any suitably equipped
IBM compatible. I have connected my
C128 to my Televideo TS1605 (IBM

transferred files between them without
any problems. This should also work
with the Commodore PC10 and PC20
IBM compatibles. The only thing to
watch for here is that most 1BM
compatibles need to have pins four and
five (RTS and CTS) connected
together as shown in Figure 6, The
BBC will also require a similar con-
nection. Because of R$232 differences
between systems, I cannot say that this
will work with every machine, but 1t
will work with most. I have also
connected my 128 up to a manfrane
DECSYSTEM 2050 running at 1200
baud with absolute success.

Programming Commodore
RS5232

OK so vou've got this far. You've
linked your Commodore 10 another
machine. What now?

Using the RS232 interface on a
Commodore is much the same as using
a printer or a disk drive. You must
OPEN a logical file and use PRINT#
and GET # 1o send and receive data.
Note that you should NOT use
INPUT# since there is a possibilitv that
the system might hang by attempting
to get input when it isn’t there. Also be
aware that on the Vic 20 and C64. the
RS232 recerve and transmit buffers are
created at the top of Basic memory
when the OPEN command is executed.
(The buffers are permanently defined
on the C128 and, [ think, the Plus/4).
This has the effect of wiping out any
variables  previously  defined. (It
performs a CLR). Therefore. you
should make the OPEN RS$232 state-
ment the first in any program.
Another. more serious probtem occurs
it your Basic program is very large.
Then there is a chance that OPENing

compatible running MSDOS) and an RS232 channel may destroy the end
Fig 3
O
i il e
. e B }.1 —
Sout [ l/ ,
v xlslc
rRou S ano IR
YoRt
a1
Sin
GND O ——
@1+ RESISTON 27
. B2+ REsision
3 Casaciton arpr
€2 CARAGITOR 207
18- Tatso0
1Ca - aacsriom
oo O 1C3 = 3691
~5VOr atl
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of your program. So Beware!
The format for the OPEN state-
ment is shown below:

OPEN  Ifn,dev,sec, CHRS (control
register)+CHRS (command register)

where:

Ifn = logical file number

dev = device (2 for RS§232)

sec = secondary address (usually 0)

<control register>= see below
<command register>>= see below
The RS232 interface is device
number two. In order to operate
correctly, the system requires you to
tell it how fast you wish to transfer
data (baud rate) and the format of the
data number of stop bits, number of
data bits, parity). The control
register  tells the system the baud

rate, stop bits and data bits as in Table 2.

2400 baud 1s the maximum speed
that is available on the Commodore
RS232 on the C128. The C64 wilf allow
up to 1200 so this is the maximum
baud rate that I will use in the

examples. If however you have any
problems, try selecting 600 baud
instead.

The command register defines
other interface parameters as follows

Plus/4 users should refer to pages
207-211 of the user manual for further
details on their machine’s RS232 inter-
face. This machine can handle transfer
rates of up to 19200 baud.

Handshake determines how the
interface will operate. We will be using
3-line. X-line is where you are using
control lines as well as the data lines.

% o

This makes things a bit complex so we
will stick to 3-line.
Duplex should be set to Full. This

determines how the receive and
transmit will behave.

Parity is a kind of error check.
When data is received, the system
checks it to see if it agrees with the

parity. If not, the parity error bitin the
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vartable ST (status) s set incicating
some soit of crror. These bits allow
you to set the type of panty check
required. Of course, both machines
should be set to the same parity. In
most cases, parity is not used and error
checking 1s done in a different way
(more on this later).

This may seem a little complex but
it isn’t reaifly. Lets suppose that we
want to open an R$232 channel to run
at 1200 baud, eight data bits, one stop
bit, no parity. The OPEN statement
would be:

OPEN  2,2,0,CHRS$(24)+CHRS(0)
(non Plus/4)

OPEN  2,2,0,CHRS(24)+CHRS(5)
(Plus/4)

and that is that! Simple, ¢h? [n fact, (f
you stick to this particutar format of
eight data bits and no panty, youcan't
really go wrong. Just change the baud
rate to suit.

Incidentatly, the Commodore 64
programmers reference Guide tells
you that the command
register character 1s NOT required.
It’s probably safer to leave it in. My
C128 sometimes won't work without
it!

Using PRINTHAND GET# we can
write a fairly simple terminal program
running at 1200 baud. Running this on
two  machines (assuming 115 two
Commodores) you will be able to type
in a message on one keyboard and sce
it appear on the other machines dis-
play as well as your own. Figure 7
shows the program while Figure §
shows a similar program for an 1BM
compatible machine runnimg PCDOS
or MSDOS and GWBASIC.

Figure 7 Commodore Basic mini
terminal program

10 OPEN 2,2.0.CHRS(24)+CHRS(0)
11 REM PLUS4 USERS USE OPEN
2,2,0,CHRS2H)+CHRS(5)

20 PRINT “[CLS]”

30 GETH#2 A%

40 IF AS<>*" THEN PRINT AS;

50 GET B%

60 IF BS<>""
BS;:PRINT#2,BS;
70 GOTO 30

THEN PRINT

Figure 8 GWBASIC mini terminal
program

10 OPEN “COMI1:1200,N.8, 1" AS {1
20 CLS

30 IF LOC(1)=0 THEN 50

40 AS=INPUTS(L#1):PRINT AS;
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Fig 4

50 BS=INKEYS
60 IF BS$<>*
BS::PRINTHI,BS;
70 GOTO 30

THEN PRINT

Both programs check first for a
character from the RS232 port. If one
is found, it is output to the screen. If
not. the program checks for a key-
board input. If found, the character is
sent to the screen and also to the
RS5232.

Another interesting experiment
when using an IBM compatible
machine is to make the following
change to the mini terminal program
on the Commodore:

60 IF B$<>" THEN PRINT£2,BS;

and run it. Now type the following on
the IBM while in DOS:

MODE COMI:1200,N 8,1
CTTY COMI

(MODE is external so disk containing
the command must be in the default
drive).

This causes the IBM to think that
its input/output device is the RS232
port instead of the console. This has
the very odd effect of making the
Commodore control the [BM!
(although the character sets are dif-
ferent and some odd graphics
characters may be printed). To return
control to the IBM console, you must
type CTTY CON on the Commodore.

6V MAINS
ADAPTOR

Fieg
-

ar

Wy

~ DIODES 4002
CAPACITOR 100uF 25V
905 1A REGU

Fig 5

Obviously, not many of you have
access 1o an IBM, but this experiment
does show up one very important
problem with the Commodore's 3-line
RS232interface. If you take control of
the IBM wusing the CTTY COM!
command again and type DIR which is
the MSDOS command to display the
directory. the first few lines are printed
normally and then suddenly, there is a
whole lot of garbage. If you stow down
the baud rates 1o sav 300, the problem

Fig 6

may disappear. Why does this happen?
Remember what I said about the
Receive buffer? Well what happens is
that data is received transparently over
the RS232 lines and placed in the
buffer. The bulfer fills up quicker than
Basic can empty it with the result that
the buffer overflows and data is lost.
Buffer overflow can be detectd by
examining the' ST status variable, but
Basic is just too slow and you may stitl
loose data.

INTERFACE

X

TTLLOGIC
LEVEL

R$232/423 LEVEL UNK

Sin s
Sout 18M COMPATABLE
D BBC OR SIMILAR MACHINE
IBM USES 25 WAY O
ATS BBC USES § PN DIN

crs
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Solutions

There are a few ways of solving this
problem:

I. Use a slower baud rate 10 let Basic
keep up.

2. Devise some form of software data
flow control.

3. Connect control lines up and use an
x-line interface.

4. Use machine code to process R$232
data.

Option 1 is not a good idea.
Anyone who hasused an RS 232 link at
300 baud will know why (yawn!).

Option 2 is better but requires pro-
gramming which we will touch on later
when we discuss file transfer.

Option 3 is not really practical
here.

Option 4 is probably the best
solution in this case. Data can be
removed from the buffer much faster
using machine code and this will be
fine for the speeds at which we will be
working (up to 1200 baud),

A very short machine code
program can be written to handle the
RS232 interface. The routine that
follows is given in the form of a Basic
loader. Change the variable AD to any
free area in your computer’s memory
(the tape buffer is a good place). This
program is for a CI128 but it should
work on any of the Commodore
machines discussed.

10 OPEN 2,2,0.CHRS(24)+CHRS(0)
i1 REM PLUS4 USERS: OPEN
2.2.0,CHRS(24)+CHRS(5)
20 AD=2816:CA=AD
30 READ BY
40 IF BY -1 THEN POKE
AD.BY:AD= AD+1:GOTO 30
50 :
60 PRINT CHRS(14):REM SWITCH
TO LOWERCASE®
70 SYS CA
80 :
90 .
100 DATA 162.2.32,198.255.32.228.255,
168
L0 DATA 32.204.255,152.240.3,32.210.
255
120 DATA 32,228 .255.240,233,72,
162.2.32
130 DATA  201,255.104.32.210.255,
32.204 :
140 DATA 25556.176.217 -1

The only way out of this program s
a RUNSTOP/RESTORIE. Table 3 iy
the disassembled code with comments
(addresses mav ditfer from  vour

reirsion /%(




OBOO LDX #302 -
OBO2 JSR SFFCE’
DBOS JSR SFFE4;

OBoﬁ'BEQ $OBi2:
. OBOF JSE SFFD2
OBI2 JSR SFFE4

B

é,; 0B25 BCS SOBOO*

Table 3

The program uses the kernal
jumptable calls so it should be valid for
all of the machines.

After the machine code has been
placed in memory, the RS§232 channel
is opened with a file number of 2 (the
channel number. If you change this

you must change the two LDX
instructions in the code) and the
machine code routine called. Now the
RS232 recetve buffer does not get a
chance to fill up so no data is lost. The
OPEN statement could be replaced by
the code in Table 4.

ISR SFFCO
Rest of code
NAM i

Character set translation

All this should be fine for Commodore
to Commodore communications. 1t
will also work with Commodore to
IBM/BBC ctc. comms but may yicld
strange results, the reason being that
the Commodores do not use standard
ASCII codes. They use what is some-
times called PETSCII, the Commo-
dore PET being the first to use it. The
most noticeable effect of this is that
certam characters will appear on the
Commodore’s screen as graphics
characters. The solution to this is to
insert some form of translation table
or routine into the code. Since data

R L

flows two ways, a routine or table
would be required for each of input
and output.

Two translation tables, each of 256
bytes, are required to handle outgoing
and incoming data translations. The
following program builds the
translation tables and the machine
code into memory starting at address
AD. It needs at least 600 bytes to
operate inso you need only change AD
to the address you require. This
version is for the C128 (Program
Translate).

Program Translate
Line 5: AD-=start address,
BR=Control reg; CR=command reg.
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Lines 10-100: Prcpare tables

Lines I11-113: Setup name of channel
(register images)

Lines 120-160: POKE receive table
Lines 170-200: POKE transmuit table
Lines 210-230: POKE code to memory
Lines 240-270: Adjust table references
in code

Lines 280-290: Adjust register image
references in code

Lines 300-310: Select lowercase and
call routine

Lines 330-370: Code data

Table 5 shows the disassembled
machtne code (addresses are offsets
from the start address):

Basically, the operation is the same
as before except:

1. The channel is opened from machine
code.

2. Characters sent and received are
translated.

Note that the backslash (\)
character received will be displayed as
a pound sign. The CBM Charset does
not have a backslash,

Transferring files via RS232

This 15 probably the most useful appli-
cation of RS232; transferring data
between unalike machines. It s
possible to transfer programs between
two entirely different machines.

When using a 3-line interface, 1t is
necessary to introduce some form of
protocol into the software at both
ends. This ensures that each machine
understands exactly what the other
intends to do.

A typical protocol exchange would
took like a conversation between the
two machines:

machine 1: Are you there?

machine 2: Yes.

machine 1: Requesting data transfer.
machine 2: OK.

machine 1: Transferring data (block of
data sent)

machine 2: Received data.

and so on. The “are you there™, “yes”
etc. messages are actually | byte
control codes. Normal ASCII has 32
control codes (codes 0-31). The actual
usage varies from system to system and
there are one or two protocol stand-
ards. For your own use,yvou don't have
to follow any set protocol AS LONG
AS BOTH MACHINES ARE USING
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THE SAME ONE. Figure 9 gives alist
of ASCIHl code 0-31 and their
meanings.

Note the two marked XON and
XOFF. These you may recognise.
XON/XOFF protocol is useful where
large amounts of continuous data are
being transferred. The receiving
machine can send an XOFF code when
it wants the transmitting machine to
hold off sending data, and send an
XON when it wants to resume. This
type of control is often used with dumb
terminals to mainframes.

Another method of transferring
data is to send it in blocks of 2-255
characters (usually 128 chars). This
removes the need for XON/XOFF
control because as each block is sent,
the two machines exchange control
codes. This method of transfer also
allows error checking to be carried out
on the data. One of the mast popular
error check methods 1s the Cyclic
Redundancy Check (CRC). We won't
go into this here as there is no real need
for such a complex check with hard-
wired R$232. CRC is really useful for
Telecommunications via modems.
Phone lines are noisy and data errors
may easily result at high baud rates.
The CRC error check allows the two
machines at either end to check the
data for errors, if an error is found, the
receiving machine requests that the
data is transmitted again.

When sending data using the block
method, the software collects data
bytes into “packets” of 128 bytes.
Assuming the link 1s open, the trans-
mitting machine (TM) sends a start-of-
transmission code. The receiving
machine (RM) replies with an
acknowledge code. The TM then sends
a start-of-block code followed by a
data packet followed by an end-of-
block code. The RM replies with an
acknowledge code (assuming the data
was received correctly) and the TM
sends the next block. This continues
umitl all data has been exchanged,
whercupon the TM sends and end-of-
transimission code and the link enters a
wait-state.

The above description does not
conform to any standard but will
work. If error checks are included, the
RM could send a data-error code if the
data_had been corrupted whercupon
the TM would re-transmit the same
data packet.

D

The program given in Figure [0
should run on any of the CBM
machines discussed and is written in
Basic. Since the comms are being con-
trolled by the software, the receive
buffer will not overflow. It ailows a
user to transfer a data file from one
machine to another. The link is 1200
baud. eight data bits and no parity. It
should be run on both machines. The
control codes are shown in Table 6.

Note that I'm not using some of
these as they should be used but, as t
said earlicr, as long as you stick to the
same protocol on both machines,
you'll be OK.

Table 5

Possible Developments

The example programs I've given here
do not show all of what may be
achicved using the RS232 interface. It
1s possible (using a special version of
the circuit described earlier) to have
more than two machines running on a
single 3-line RS232 commtink. This
would allow a group of users {with
special software written in machine
code for maximum speed) to set up a
mini-network. The possiblities are
endless. | hope this article has helped
to fuel vour imagination. If you have
any comments or ideas, please write to
me c¢/o Your Commodore or leave a
COURIER on Compunet 1D SCI12.

. Meaning in this program
_Attent/enquire "
-Acknowledge
Start transfer (trans
“End transfer .0 ;
. Start block

Table 6

P

End block - v 2 L X
Enter terminal mode (special seq.)
Exit terminal mode (data link escape)
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Figure 9 ASCIHI Control Codes.

s SI Shift in
Code ASCII Function 16 DLE Data link escape
0 NUL Null 17 DCl Device control | XON
1 SOH Start Heading 18 DC2 Device control 2
2 STX Start text 19 DC3 Device control 3 XOFF
3 ETX End text 20 DC4 Device control 4
4 EOT End transmission 21 NAK Negative acknowledge
5 ENQ Enquire 22 SYN Synchronous idle
6 ACK Acknowledge 23 ETB End transmission block
7 BEL Rings terminal bell 24 CAN Cancel
8 BS Backspace 25 EM End medium
9 HT Horizontal tab 26 SUB Special sequence
10 LF Line feed 27 ESC Escape
11 vT Vertical tab 28 FS File separator
12 FF Form feed 29 GS Group separator
13 CR Carriage return 30 RS Record separator
14 SO Shift out 31 us Unit separator
Fig 10 .

PROGRAM: TRANSLATE

€1 320 END

E8 330 DATA 169,2,162,2,160,0,3
2,186,2%5,169,2,162,0,180,0,
32,188,255, 32,132

READY. 78 340 DATA 255,162,2,32,198,25
5,32,228,255, 168, 32,204,255,
BB S AD-4664:NA-AD:BR-24:CR-0 152,e40,6,185,0
B8 & REM PLUSY USERS USE BR=-24: 2A 350 DATA 0,32,210,255,32,228
Cce=~5 ,255,240,230, 168, 185,0,0,72,
BE 10 DIM F%(255),Tx(255) 162,2,32,201,255,104
AF 20 FOR J-0 TO 64:T%(J)=J:NEX 61 360 DATA 32,210,255,32,204,2
T 55,56,176,210,-1
65 30 T%(10)=0:T%(20)~8
34 40 FOR J=B5 TO 80:X=J+32:T%C IOPROGRAM: FIGURE 10
JI=K:NEXT
23 SO FOR J=-31 TO SS:Tx(J)~J:NE
XT
ES 60 FOR J-193 TO 218:X=J-128: REnDY .
T%CII=KNEXT
92 70 T%(1463-16:T%(133)-16 2F 100 OPEN 2,2,0,CHRS(24)+CHRS
35 80 FOR J~0 TO &5S )
F7 380 K=T%d{J) Cé6 110 RER +4 OPEN 2,2,0,CHRS{2
EA 100 IF K<>0 THEN F%(K)~J:Fx( Y4)+CHR$(S)
K+128)=J 42 120 :
EC 110 NEXT BA 130 REf1 CeY4 MAY NEED TO RUN
At 111 POKE AD,BR AT B00 BAUD
92 112 POKE AD+1,CR 93 140 REM 1.E. OPEN 2,2,0,CHRS
OF 113 A0-AD+2 (23)+CHRSCOD
SB 120 RB~AD AC 150 :
FS 130 FOR X-0 TI0 255 4E 160 GOSUB 233S0:REM SETUP TAB
BC 140 POKE AD+X,F%(X) LES
14 150 NEXT ‘ 90 1370 :
FA 160 AD=AD+256:TB~AD 0A 180 PRINT"CCLR2I";CHRS(14)
20 170 FOR X=-0 TO 255 84 180 :
C2 180 POKE AD+X,T%(X) 30 200 REM #*seessercsncscssces
3C 190 NEXT cesssvvases
72 200 AbD-AD+2S6:RT-AD SS 210 REM MAIN LOOP STARTS HER
SE 210 RESTORE E
92 220 RERD BY 49 220 REN Sl sevieGleves s sEnS
08 230 IF By<>-i1 THEN POKE A0.,B wlelslsls e lvieTole)
Y:AD=AD+1:6010 220 FD 230 REN wAlTS FOR RS232 ENQ
AY 240 HR=-INT(RB/256):LR=RB-HR* CODE .
256 BF 240 REM CIRL-F (FILE TRANSFE
AC 250 HT~INT(TB/856):LI=TB-HT*> R) . «
256 0D 250 REN CTRL-Z (TERAINAL HOD
B8C 260 POKE RT+37,LR:POKE RI+38 E) k “
«HR F2 @260 REM CTRL-C (EXIT PROGRAM
23 270 POKE RI+49,LT:POKE RT+50 b 2
JHT E 35 270 :
CS 280 NH=INT(NAR/2S6):NL~NA-NH* 231 280 :
2S6 63 230 PRINT "CSARIWAITING (SE,S
CS 230 PODXE RT+12,NL:POKE RT+1% N,SQ) OR KEYPRESS"
NH 13 300 60SUB 1210: RERN GET FUNC
17 300 PRINT CHR$C(14) TION
EF 310 SYS RT F9 310 ON C GOSUB 400,530,800,3

&0

F7

83
B3

37

7c

BS

B84
AE

S0

D2

1E

A7

B2

54

70

13

BC
g7

3c
8B

320 REM GOSUB MOOE,FTX,TERN
oD, EXIT

330 GOIO 290

o -

350

360 REM EXIT PROGRAM

370 CLOSER:END

380 :

330

400 REM MOOE

410 REM ENQ RECEIVED - WAIT
FOR EITHER
420 REM SS
EQUEST)
430 REM SOH (FILE TRANSFER R
EDUEST)

440

450 PRINT "CSE,SN,S01 RECEIU
ED.."

460 GOSUB 900

C(TERNINAL MODE R

REM SENO ACK

470 GOSUB 1310: REM GET RECE
IVE MODE

480 ON C GOSUB 640,730

430 RETURN

SO0 :

510

520 REM FIX

530 REM INITIATE FILE TRANSF

ER
S40 GOSUB 2300:REM £ ILENANE
FRON USER

S50 GOSUB 850 :REM SEND ENQ

560 GOSUB 1150:REM WAIT FOR

ACK .

570 GOSUB 1050 :REfM SEND SOH
+ FILENANE

580 GOSUB 1150:REM WAIT FOR

ACK

S90 PRINT "[SFIILE TRANSFER
BEGINS. .”™

600 GOSUB 1760:RENM RUN FILE

TRANSHIT

610 RETURN :REM BACK TO 11

AIN LOOP

620

630 : d

640 REfM RESPOND TO FILE TRAN

SFER REDUEST

650 PRINT *[SFIILE TRANSFER

REQUEST o

B60 FRS=
670 GOSUB 13B0:REM GET NAMNE

FROH RS232

6B0 GOSUB 900 :REM SEND ACK

690 GOSUB 1SBO:REN FILE RECE
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1VE : RETURN 5 1860
74 700 RETURN :REM BACK TO M B4 1350 GOIO 1320 g3 1370

AIN LOOP BF 1380 : OB 1980 REM RECEIVE FILE
Fe 710 65 1370 : EC 1830 PRINT "CSFIILE ";FRS;"”
EB 720 : 4D 1380 REM GET FILENAME FROM R OF TYPE *; TS
FE 730 REM RESPOND TO TERMINAL S232 SOH 77 2000 FIS-FRE+ES

HMODE REQ. SE 1390 GEI#2,AS:IF AS~"" THEN S1 2010 OPEN 3,8,3,FIS
67 740 PRINT "[STIERMINAL MODE 1390 78 2020 BL-1

REQUEST..." 1C 1400 A-ASC(AS) CF 2030 :

F2 750 GDSUB 900 :REM SEND ACK EY4 1410 FOR X~1 T0 A 38 2040 CHE="":BLS=""
BO 760 GOSUB 1520:REM RUN TERMI BO 1420 GET#2,A%:[F AS=""THEN 1 DI 2050 GOSUS 2240:1F R$-CHRS(4

NAL MODE 420 Y THEN 2180
2F 770 RETURN +REM BACK TO M 47 1430 FRS~FR$+CHRB(R%(ASCLAS) AS 2060 IF RSO CHRS(2) THEN 205

AIN LOOP 3 o
35 780 : 27 1440 NEXT AU 2070 PRINT "CSBILOCK *;BL;".
23 790 : €3 1450 GEI#2,TS:IF T$="" THEN s
86 800 REM INITIATE TERMINAL MO 1450 Al 2080 FOR X-1 IO 128

DE 3C 1460 E$=",5,u” EQO 2090 GET#2,CHS:[F LENCCHS)I~0
83 B10 PRINT "[SIINITIATING TER 88 1470 T$=CHRS(R%(ASC(TE)I) THEN CHS=CH$+CHRS(0)

MINAL MOCE™ DS 1480 IF T$="({SP)" DR T$="P" FS 2100 IF T$-"CSTI1" OR T$=-"1"
3D 820 GOSUB 950 :REM SEND ENO THEN ES-",P,u" THEN CHS“CHRS(R%CASC(CHE)))
93 B30 GOSuB 11S0:REM WAIT FOR 59 1450 RETURN E1 2110 BLS-BLS+CHS

ACK 0B 1500 : p2 2120 NEXT
10 840 GOSUB 1000 :REN SEND SS 01 1510 : 78 2130 GOSUB 2240:1F RSO CHRSC
AS  BSO GOSUB 1150:WAIT FOR ACK 83 1520 REM TERMINAL MODE 3> THEN 2130
BS B60 GOSUB 1520:REM RUN TERNI 34 1530 REM REMAIN IN TERMINAL SC 2140 PRINT#3,BLS;” BYTES ";

NAL MODE MODE UNTIL DB 2150 BL=BL+1
9B B70 RETURN :REM BACK TO M €3 1540 REM EITHER DLE FROM RS2 B4 2160 GOSUB 900:PRINT *.(50,5

AIN LDOP 32 J.";LENCBLS)

43 BEQ : 9C 1550 REM OF CIRL-C XEYSTROKE AD 2170 GOTO 2040
47 890 : B6 2180 :
BB 900 REM SENO ACK 24 1560 : SB 2190 PRINT "LSTIRANSFER CONP
40 810 PRINTH2,CHRS(E); CA 1570 PRINT "CLSEINTERING TERM LETE."
1S 920 RETURN INAL MODE." 13 2200 CLOSE 3
9F 930 : 15 1580 GET#2,RS 1A 2210 RETURN REM BACK TO M
95 940 : 16 1580 IF A$=<"" THEN 1620 AIN LOOP
3% 950 REM SEND END BA 1600 IF AS~CHRS(16) THEN GOT 8E 2220
97 960 PRINT#2,CHRS(S); 0 1710 84 2220 :
43 870 RETURN 06 1610 PRINT CHRS(R%CASC(AS))) €8 2240 REM WAIT FOR ETX OR EOT
ED 980 : P
08 980 : 18 1620 GETAS AG 2250 GEINZ,RS
SA 1000 REM SEND SS E3 1630 IF As-"" THEN 1580 CF 2260 IF R$-""THEN 2250
EQ 1010 PRINTH2, CHRS(26); 48 1640 IF AS-CHRS(3) THEN GOTO B8 2270 RETURN
71 1020 RETURN 1680 ca 2280
30 1030 84 1650 PRINTAS;:PRINT#2,CHRS(T co 2290 :
2E 1040 : %(ASCCAS)I)); 1F 2300 REM GET FILENAME FROM U
Ci1 1050 REM SEND SOH + FILENANE A7 1660 GOTO 1580 SER

86 1670 : 74 2310 INPUT "CSFIILENARE TQ T
02 10BQ PRINTHZ,CHRS(1); 3F  16BO0 REM CTRL-C KEYSTROKE RANSFER: " F$
E9S 1070 PRINT#Z, CHRS(FL); B2 1630 PRINT#2,CHRE(15); 57 2320 INPUT "(TJEXT ((SS,SE,S
30 1080 FOR X-1 TO FL 90 1700 : Q)3 OR (PIROGRAM (LSP,SR,SG1
7E 1030 PRINTHZ,CHR3(I%(ASC(IID Al 1710 REM EXIT REQUEST RECEIV I TS

S(F$,X,123)); £D 15 2330 £$~",5,R"

D2 1100 NEXT EA 1720 PRINT “[STIERMINAL MODE OC 2340 IF TS="P" THEN ES=",P R

86 1110 PRINTH2,CHRS(T%(ASC(TS) ENDS..." v B

33; 46 1730 RETURN 31 23S0 FIS-FS+ES FL-LENCFS)

EA 1120 RETURN EB 1740 : CF  23E0 RETURN

sS4 1130 EB 1750 : 71 2370 :

42 1140 : 01 1760 REM FILE TRANSMIT 6F 2380 :

27 1150 REM WAIT FOR ACK (WACK) 22 1770 DPEN 3,B,3,FIs A9 2330 REM SETUP TRANSLATION T
25 1780 BL=1:S5-0 ABLES

F3 1160 GETH2,AS 3E 1730 FF 2400 PRINT "CSSIETTING UP...

95 1170 IF ASC>CHRS(E) THEN 116 20 1800 C~0:CHS~="":BL$="":PRINT g

o "BLOCK”;BL; : D7 2410 DIM T%(255),R%(255)
2E 1180 RETURN SA 1810 GET#3,CHS:IF TS=~"TI" THE FO 2420 FOR J=0 T0 B4:T%(J)=1:N
S0 1190 N CH$-CHRSCTXC(ASCICHS) ) EXT
BE 1200 AC 1820 IF ST THEN FOR X=CH TO 3A 2430 T%(103=0:T%(203-8
33 1210 REM GETFUNCTION 128:BLS=BLS+CHRS(0) : NEXT : 5S= C3 2440 FOR J- 65 TO 90:K-J+32:
CF 1220 GET#Z,AS ~1:.G0TQ 1850 T%CI)=K:NEXT
14 1230 [F AS~CHRS(5) THEN C=i: BA  1B30 BLS-BLS+CHS 60 2450 FOR J=~91 TO 95:T%(J)=J:

RETURN 63 1840 C=C+1:[F C<128 THEN 181 NEXT
00 1240 GET As 0 S4 2460 FOR J=193 TO 218:K~J-12
B6 1250 IF AS-CHRS(B) THEN C-2: OC  1B50 PRINT#2,CHRS(2); 8; T%(J)=K:NEXT

RETURN 70 1BBO PRINT#2, BLS; 0S 2470 Tx%(146)-16:T%(133)-16
03 1260 IF AS-CHRE(2E) THEN C=3 07 1870 PRINT#2,CKRS(3); 22 2480 FOR J=0 T0 255

: RETURN 2F 1880 PRINT ”.128 BYIES"; 2C 2490 K=T%¢J)

A3 1270 IF ARS=CHRS(3) THEN C-4 83 1680 GOSUB 1150 CF 2S00 IF X<>0 THEN R%(X)=J-R%

RETURN 6C 1800 PRINT ".(SD,SK1." (x+128)=1
2E 1280 GOTO 1210 S8 1310 IF NOT SS THEN BL=BL+1: S5 2510 NEXT
35 1290 : GOTO 1B0O B6F 2529 RETURN
23 1300 : BO 1820 : 4F 2530 GET AS
AB 1310 REM GET END MODE 3E 1930 PRINTH#2 CHRS(4); SA 2540 IF AsS=-"" THEN 2530
AC 1320 GETHZ,RS €8 1940 CLOSE 3 64 2550 PRINT ASC(NE)

A5 1330 IF AS-~CHRS(1) THEN C-1: EB 1850 RETURN REM BACK TO 25 2580 GOTN 2530

RETURN nALN LOOP

CF 1340 IF AS-CHRS(2E) THEN C=2
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August/September/October & November 1991

Please send me Vol 3 Issue's 5/6/7 & 8 of 'C16/C116/44 COMPUTING BI-
MONTHLY' .

I enclose a PO/CHEQUE for the value of £4.00

NAME & ADDRESS

Please Ncte, that if all monthly Subscribers should send there £2 for each
Bi-Monthly issue by the 10th of every second month for the next {ssue, ie
£2 by 10th May for the June/July 1991 iszue etc. This wiil improve
effieciency (is that correct??) in collecting all funds, because last year
saw a few members trying to dodge paying, once they received a mag, due to
my trusting manner



