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REQUIREMENTS
48K Apple II (or Franklin Acc)
One Disk Drive

Saving a hi-res picture usnally
requires 34 sectors of Sk space. That
allows only about 14 pictures to be
saved to the disk. Scruncher 1.9, a
machine-langusge udlity, can usually
more than double the number of pictures
281040, in fact!) per disk. It will also
quickly “un-scrunch” the picture so that
it can be displayed normally.

How To Scrunch

There are two distinetly different
techniques used o reduce the amount of
space required to store a pictus

One method saves only the com
mands used 1o draw the picture. An
example would be: draw a circle at
90,90 with a radius of 20 and color if
with green. The picture (a green circle
on the hi-res screen) is not saved as a
finished product, but as a series of com-
mands felling another program how to
draw a picture. This method, used in
many hi-tes adventure games such as
Wizard and the Princess. can reduce a
picture by up to 9%

Unfortunately, it requires:
edifing program

2. drawing the picture in the fewest
number of commands.

Another way is to condense the com
pleted picture. It inv scanning the
entire picture to look for “repeatet
This allows you to shrink any drawing
you have made previously, and to use
any one of the excellent drawing pro-
grams now available to draw the pic-
wee. It s possible to achieve savings of
30% to 90%, with an average of 46%

scrunch /skurrunch/ (the sound of a hi-res bug
squished) To reduce a hi-res picture (0 as fow
bytes as possible so that it can be unscrunched

1 find this method more suitable as it
allows me to use free-form when draw-
ing a picture, whereas the first method
resiricts me from freely editing and
1y finished picture without an
mount of effort.
Tn.ultu]ly reduce the amount of stor-
age space (on disk or in memory)
required by a hi-res picture, the picture
must be encoded. Since the hi-res screen
is nothing more than an array of 40 bytes
across and 192 bytes down, the best way
is to encode all the values that are
repeated

For cxample, in illustration 1 the val-
ues 500 and $3F are both consecutively
repeating bytes:

S0 oceurs twice in a row
$3F occurs 4 times in a row.

Only $3F is a true repeater:

Tlustration |
Take @ small part of the hi-res screen and look for values that repeat them-

selves consecutively. “Repeaters”

unscrunch /un-skurrunch/ (the sound of thar
same bug being unsquished) To rewarn a scrunched
picture to its original pattern. See Scrunch

are values (bytes) that are consecutively
repeated 4 or more times. Other repeating bytes are not called repeaters.

To encode a picture, 3 decisions must
be made:
L. Which way to examine the picture
data
2. How 1o code in the least number of
byt
3. What value o use as a marker byte.

1. Scanning the Picture
The number of repeaters that can be
found is affected by how the picture is
examined. There are at least three ways
10 look for repetitious values:
A. Sequentially through memory.
B. Horizontally through the picture (as it
appeans on the screen).
C. Vertically through the picwre.
There is a difference between how the
screen appears and how its formatted in




memory.

To scan consecutively through mem-
ory would be inefficient because the hi-
res screen is not oriented as consecutive
bytes in memory. And since @ hi-res pic-
tre is usually not a set of random val-
ues, no pattern on the screen would be
casily coded unless it was examined in
the order it appeared on the screen, not
as it appears in memory.

The hi-res screen is only 40 bytes
widle, so any value can be repeated hori-
zontally only 40 times.

However, its 192 bytes tall. There-
fore, a value can be repeated up to 192
times. The vertical scanning method
obviously provides a greater chance of
finding a larger number of repeaters.

2. Coding the Repeaters

Now that a search method has been
selected, it time to create a coding
method that uses the least number of
bytes.

Scruncher uses three bytes to encode
repeaters: a Code Marker, a Counter,
and the Repeater.

‘The Code Marker informs the
Unscruncher that encoded information
is coming, much like the address marks
used by DOS let it know data is coming.
The second byte is a Counter that tells
how many times to repeat the third byte,
which is the actual repeat value that is
encoded.

Hlustration 2

FE — the Marker Byte
34 — Number of times to repeat.
22 — Byte to repeat.

In illustration 2, the threc bytes are
shown in their relationship to other
unencoded bytes.

Because encoding takes three byles, a
repeater must be repeated at least 4
times consecutively. No space is saved
when the repetition is less than four, and
for every repetition greater than three,
another byte of space is saved. If a value
is repeated down the height of the pic-
ture, 189 bytes are saved (192 -3 =
189).

3. Selecting the Marker

If any byte’s value can be a part of the
hi-res picture, what value can be used to
indicate a coded sequence?

There is only one criterion used ©
select the best possible marker value:

the number of times it is found in the hi-
res picture.

The fewer times the byte value is
found, the better that value will work.
The reason for this is that every tme a
value is found which is the same as the
repeat marker, it must be encoded, even

DEMO

'8 NORNAL : TEXT ; HONE
B0 = CHRS 4
3 Ren

RELOCATE?
46 IF PEEK (1831 = | AND PEEK
(164) = 96 THEN &8
POKE 183,12 POKE 164,%: POKE
24576, 8: PRINT DS RUN DENO
NORNAL : TEXT : HOME : POKE 2
38,30: POKE - 18384, 8: POKE
- 18186,8: POKE - 16297,8:
POKE - 14761,0
IF PEEK (8 ¢ 256 + 3) = 169 AND
PEEK (@ # 256 + 4) = 255 THEN
118
VTAB 22: PRINT "PLEASE WAIT W
HILE T LOAD THE FILES®
99 PRINT D$*BLOAD PACK,A$863": PRINT
DS*BLOAD UN-PACK, A4305"
15 REN
WHERE END OF COMPRESSED
PIETRE 15
1MEL0 =8 #25 +15 € 16 ¢ 12
120 HONE @ POXE - 18304, 8: YTAB
2: PRINT *CONPRESS/DECONPRE
§§ (C/D}?*;: GET AS: PRINT
TFREC 30 MDASC 3"
D° THEW PRINT *ILLEGAL ENTR
'3 BOT0 128
14§ IF 35 = *D* THER 68
156 REX

E4

%

2

13

COMPRESS OPTION

166 VTAB 247 PRINT "ENTER NAME ©
F HI-RES PICTURE TO COMPRESS

178 HTAR 5: INPUT *> *;NA$

188 IF LEFTS (NAS,1) = D§ THEN
TEIT & HOME : PRINT NAs: GET
AS: HOME @ POKE - 16384,8: 60T
168

198 IF WA = ** THEW 226

208 PRINT D$"BLOAD"NA$", A$2888°

218 REW

CONPRESS PICTURE

26 CALLB#25h+3

238 LE = PEEK (LD) ¢ PEEX (L0 +
1) % 256 - 16384

PRINT "LENSTH OF COMPRESSED
PICTURE: "LE

PRIKT "NUNBER OF BYTES SAVED
118192 - LE

PRINT “PERCENTABE DIFFERENCE
“189 - INT (LE / 8152 * i8¢
i

PRINT *BSAVE THIS COMPRESSID
N ViR ET A$: PRINT
288 IF A$ < ) "¥* THEN HOME : §0TO
126

PRINT "UNDER WHAT NANE (°.L°
1§ APPENDED) *

HTAB 51 INFUT *> *;Nh$

IF LEFTS (NAS, 1} = DS THEN
TEXT & HOME : PRINT NAs$: GET
R$: POKE - 16384,8: KOME : VIAB
22: 6070 298

IF N$ = ** THEN HOME : 60T0

%8

25¢

268

219

29

k23
3

328
126
339 PRINT D4"BSAYE"NAS".C,A$4660

344 6OTO 126
358 REN

DECOMPRESS OPTION
368 PRINT “COMPRESSED PICTURE (*

L7 IS APPENDED)*
378 HTAB 5 INPUT "> “iNAS
388 IF LEFT$ (NA$,1) = DY THEN
TEXT : HOME : PRINT NAY: GET
A$: POKE - 16364,8: HONE : VTAB
22: 80T 368
IF NA$ = ** THEN 418
PRINT DS*BLOAD"NAS®.C,AS4808

398
40

4

CALL 3 & 256: REN UNPACK PI

CTURE
420 60TO 128




if it is found only once (increasing the
code instead of decreasing it!).

IF this value was not encoded. there
would be no way to tell the difference
between & marker and 2 byte with the
value of the marker, since they both are
the same.

Illustration 3

Tllustration 3 shows this. Imagine the
illustration as a section of the encoded
picture, and SFE as the selected marker
byte. The decoding program would find
the SFE, and assuming it fo be a marker,
would repeat the value $22, 54 ($34)
times. The program has no way of
knowing that this byte was not a marker

FE — the Marker Byte
01 — Numberof times to repeat the marker
FE — the Marker Bte.

fora repeater. § code the informa-
tion properly it becomes necessary
encode all values found that are the
same as the marker byle
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ECode Buffer

Eoevo

Hex Dump
for UN-PACK

#309- A2 89 A8 A9 EC 36 63 A
#348- #9 8C 2F 03 26 2€ 83 85
#318- FE 20 26 93 (S FE FO 85
#318- 26 34 03 98 F4 20 26 63 |
#326- 85 08 26 2E 63 26 3h 83

#328- C6 66 DF F9 F§ E3 AD FF

#339- FF EE 2F 93 09 #3 EE 3
#338- £3 66 48 98 48 29 €9 8D
#349- 68 #3 48 4A €D 68 63 8D
#348- 68 63 68 BD 49 63 94 9
#356- BA 2€ 69 93 #A 2E 69 63
#358- 84 6 68 83 AD 69 63 29
#368- IF 69 20 8D &9 43 68 9D
#368- FF FF C8 C8 C0 98 67 a6
#378- #9 E8 EF 28 B6 #1 60 48

0378- &8 68

Hex Dump
for PACK

9863 A9 FF 8D 69 49

#883- A9 B9 8D #7 49 85 FE A9
8310~ #9 BD 8 69 8D 1D 88 A9
#818- 20 80 1E #8 AD FF FF (D
LA

8820~ 47 89 08 45
1628- 29 EE 1D
#836- #8 AD 1E

C
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To solve the problem of selecting the
best marker value, Scruncher searches
the entire hi-res picture looking for the
value that is found the least number of
times. This value is then used as the
marker byte and is stored as the firsc
value in the code buffer. Unscruncher
then looks at this first value and uses it
as the code marker, allowing each pic-
fure to have the best possible value as its
code marker.

How Scruncher
Works

Scruncher examincs the hi-res picture
vertically just s it appears on the
sereen. It checks each byte to see if itis
the value of the marker or if it has been
encountered four times in a row. If either
condition is true, then coding takes
place and the code is moved (o the code
buffer. If both conditions are false, then
it stores that unaltered valug in the code
buffer. This process continues until all
40 columns are transferred.

1f no value is repeated more than three
times, there are still 512 bytes (two sec-
tors or one-half of a kilobyte) saved
because the program ignores the pres-
ence of “hidden” bytes on the hi-res

But nearly all pictures have values
that occur more than three times. Gener-
ally, a saving of 20% or better occurs.
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Entering
the Scruncher

There are three scctions in the Scrun
cher program. Two are machine lun-
guage programs  (PACK  and

-PACK), and the last one is in
BASIC. The demo allows you to load a
picture into memory and scrunch (using
PACK) or un-scrunch it (using UN
PACK).

Directions for Entering
PACK

1) Enter the monitor
CALL-15
2) Type in the hex-dump for PACK.
3) Save PACK to the disk. Do not
return to BASIC. BSAVE can be done
from the monitor. Just
BSAVE PACK,A$803,15106

Directions for Entering

UN-PACK
1) Type in the hex-dump for UN-
PAG

CK

2) Save UN-PACK to the disk. (You
can do this from the monitor or from
BASIC )
BSAVE UN-PACK,AS309,LS

3) Return to BASIC. (If you haven't
done so already.)

DOG

Directions for Entering
DEMO

1) Reset Applesoft pointers.
P

2) Type the DEMO Applesoft listing.

To use the program, simply RUN
DEMO. It will first relocate itself (more
on that later). and then load the pro-
grams PACK and UN-PACK. You will
notice that the hi-res screen is now dis-
played.

Atthis time you wil be asked citherto

“Compress” or “Decompress” a pic-
ture. The “Compress” option will
PACK (encede) the picture so that it
takes up Jess room. “Decompress™ will
UN-PACK (decode) a compressed pic-
re.

Type cither C or D.

If you decide to compress a picture,
you will be prompted to enter the pic-
ture’s name.

If you simply press RETURN, the
current picture (as shown on the hi-res
page) will be compressed.

PACK

1m VHISES FIGTRE FACKER PRGN
1838 + B

1848 ¢+

1859 + ROBB CANFIELD

1868 +

1678 + NOv. 15 1982

969

1128
1138 COUNTER .EQ $64
1146 FIRST, IINEEM‘I LEQ 881 (48 NEANS FIRST RUN)

1138 TABLE
1186 ¥

NUNBER OF TINES 70 REPEAT
LM‘HN OF IHE 0 REPEAT

3) Save the program.
SAVE DEMO
LDA U486
A CURREAT. courT
aTA L1+
LDA 4520
ll:g STh .1€2
1468 .1 LM 4FFEF  BET A BTE FRON HIRES SCREEN
ure CKP CURRENT !ME A3 REFEAT BYTE?
1488 BE . S0 CONT
1496 INC CURRENT. EWIIT
1580 BEQ .
1516 .2 INC . 1+1  INCRENENT ADDRESS
1526 BAE .
530 INC L 142
LDA .1¢2 15 IT 497
CF isie

E .
LDA CU
BNE !

LDA CURRENT GET BYTE

A REP.CHAR

URRENT. COUNT BET BEST REPEATE VALUE

NP .
CHP LABT, COUNT

R
1t
1l i?' REP.CHAR .EQ $FE NARKER CHARACTER
1286
1218 R $303
1224 JTF PACK
123
125
ml

IHI ' FIND BEST REPEAT BYTE,
l?z # SEARCHING THRU Hﬁ Iﬂ‘ES SCREEI

13 s
1318
1328
1338 SEARCH
1348 LDA $4FF RESET LAST, COUNT
1358 STR LAST.
1360 LDA #989  RESET SEARCH POINTERS
1378 STA EURRENT
STA REP.CHAR

STA LAST. COUKT
LDA CURRENT  SAVE REPEAT BYTE (NEW ONE)
STA REP.CHAR

DEC CURRENT BET NEXT BYTE TO CHECK
LDA REP.CHAR SAVE REPEAT BYTE IN BUFFER
STA 4886

1758 + e
ll#l ¥ START 10 WIPREH PICH.RE.

LDL 4648 RESET HORIZONTAL OFFSET
STX COUNTER RESET REP COUNT



Screen Cruncher
continied from page 25

Cul-D allows you o enter a DOS
command such as CATALOG (just
type: ctr-D CATALOG).

Otherwise, the text you enter will be
used as the name of a file you wish 10
load. Once the file is loaded, it will be
displayed and compressed. You wil sce
the results of atthe bot-

press Y for yes and enter its name
(again, you may use ctrl-D to enter a
DOS command). The suffix .C will be
appended automatically (o the name of
the compressed version of the picture (o
distinguish it from the original file.

If return is pressed, you will exit this
routine without saving the fle.

Any other key means “no’”

‘When the option DECOMPRESS (D)
is used, you will be asked to cnter the

tom of the screen:

1) How many bytes long the
compressed pictare is.

2) How many bytes were saved.

3) The percentage of savings.

Then you will be asked if you wish to
save the compressed version. If you do,

name of th file (.C is auto-
matically appended, so do not cnter it as
part of the file name)

Again, crrl-D allows you to enter a
DOS command.

Pressing RETURN will decompress
the curreatly compressed picture in
memory (if there is none, garbage will

appear on the screen).

When a picture is decompressed it
will appear on the hi-res screen as it is
decoded, producing a rather nice scroll-
ing effect from left to right.

To use the UN-PACKer in your own
programs, first BLOAD UN-PACK
Then BLOAD the compressed picture,
which is normally located on page two
of hi-res (S4000). To decompress the
picture, enter a CALL 768. By examin-
ing the source code you can determine
how to load the coded information any-
where, and can control where the
decoded picture will be drawn (nor-
mally on page one of hi-res, $2000).

DEMO consists of three major sec-
tions:

PACK

1839 STX FIRST. TINE,RAN 2288

1848 LDY 4$48  RESET STORASE BUFFER 229

1854 sTY 37 { e )
1888 LDY 4486 RESET VERT LINE AND 210 ¢ Slm 'ﬂE BYTE ON THE HI-RES.
}m STY BETH 137’ : SCR

1898 STA STORAGE+! STORAGE BUFFER 2!4

1988 LDA #926  RESET BET BUFFER 2350

1918 STA GET+2 2368 GET

Iﬂl 278

I;S’ H ACTUAL | FR'E!M

£F

£

— o=
1% mms IIF I’HE LlﬂE

ERzEEER

LSk
ORA BET+
STA BET+

PLA
STA GET+2
ASL
ASL
ASL
ROL 6ET+2
ROL BET+2
ROR Gibl

ORA
STA BET+2

2
=%
==
i

LDA $FFFF,X GET A BYTE
BIT FIRSTTINE.RAX FIRST TINE?

BAVE THIS BYIE

13
RESET FIRST.TINE
TINE. RAN

SANE AS LAST BYTE
Yes

JSR NEW.ONE SAVE PREVIOUS BYTES

m COUNTER COUNTER
CPY 8192
BLT LOOP

UPDATE CHARACTER
DONE NITH ROW?
N0

ISR NEW.ONE
N

SAVE CURRENT BYTES IN TABLE
GET NEXT COLUNN
DONE?

W TINE.RAN RESET COUNTER
o ALHAYS

SAVES THE BYIE AT
208 & TE et Ty

ER) R OF
269' L nl‘! WWMHE&LV HANDLES




1. Relocate itself and load the files.

11, Compress a picture.

[11. Decompress a picture.

The first part (1) checks to sec if the
Applesoft pointers are pointed at S4000
(normally they point at $801). If not.
they are modified and the program is re-
RUN. Next. the program checks 10 sec
if the required files (PACK and UN-
PACK) are loaded. If not, they arc
loaded for you automatically.

“The sceond part (ID) will compress a
picture hy getting the picture’ name and
calling the Compress Routine ($803.
L2651)

The thind section (I will decom-
press a picture ($300, CALL 76%)

273! NEW.ONE P!ﬁrﬂ

5' LDy COUNTER
2088

2178
2189 REPEAT
219

SAVE CURRENT.BYTE
SAVE Y-REE

'l USE REPEAT CHARACTER

LDA REP.CHAR BET REPEAT CHARACTER

JSR STORRGE  ANL

VR NO. OF TINES TO REPERTE IN ACCU.
JSR STORRGE SAVE IT

LDA TABLE  GET CHARACTER TO REPEAT

JSR STORAGE SAVE IT
LDA 446 RESET COUNTER
ST COUNTER

PLA RETRIEVE ACCUN.

LDY YSAVE Y-REE
STA TABLE  SAVE CURRENT BYTE IN THE TABLE

2888
25" END RTS

2920 NO.REPEAT LDA TABLE EEY BYTE 10 REPEAT
1T THE REPERT

CNP REP,CHAR 1 ACTER
BEQ REPEAT  YES, NMHLE REFEKTINB CHAR,

2956 .1 JSR STORAGE AND REPEAT IT Y

268 DEY DONE?

2978 BNE .1

2988 BEQ EXIT YES 80 EXIT

2998

3668

30 l

Xl STORAG! S S ﬂE ADCUN. AT
3‘“ l SYHRNE &EA AND INCRENENTS

3998 STA SFFFF  ADDRESS 0 STORE INFORMATION
e 1N STORMGE#1 INRENENT TS AODRESS
3126 ¢ Stomsse2 Ve, 50 NCRENENT HisH BYTE
338 .1 RTS RETLAN TO

38

3138

3160

i

.88 1
!Hl CURREI" COUNT .55 1
99 LAST.COINT .BS "1

BY
ROBB CANFIELD

+

+

* COPYRIBHTED 1983

: BY SCFTKEY PUBLISHING

JE0 81

Y-REG SAVE AREA
i CIIUNTER JER ¥08 COUNTER FOR REPEATING

NARKER BYTE

LDX #3690 RESET COLUNK COUNT T0 ¢
RESET BET TQ $4868

LDY #8348

STY BET+2

LDY 3588

STY BET+,

J5R BET BET REPEAT BYTE

STA REP.CHAR
ISH UK. SCRUNCHER
1378 JSR BET BET A BYTE T0 DECODE
1388 CHP REP.CHAR IS IT THE REPEAT CHARACTER
139 BEQ DG, REPEAT YES S0 RUN THRU REPEAT CYCLE
1488 NOT REPEAT SO JUST SAVE IT
1418 BEC UN. SCRUNCHER ., . ALNAYS

1438 DO.REPERT
i

J5R BET GET NUMBER OF TINES TO REPEAT
STA COUN!

1468 J5R GET BET CHARACTER T REPEAT

um .1 JSR STORE

ll:%, D'slé COUNTER  KEEP TRACK OF COUNTER

1508 BEQ UN. SCRUNCHER YES, SO CONTINUE DECODING

9E15 I IVTE

# THE BET ROUTIN
15“ l AND INCREMENTS Pﬂll'lER
{77 S
1589
159
1680 GET DA $FFFF  GET A BYTE
1618 INC BET+#L  INCREMENT LON
1628 BKE .
1638 INC BET#2  INCRENENT HIGH BY!
112;: o RTS RETURN TO CALLING Pllmiln



67

STORES ACCUN AT HI-RES
lMl | PME AND UPDATES VERT/HORZ
1788 + FORCES AN

ADDRESS, ROUTINE i
1718 + EXH 70'CALLING ROUTINE IF
1728 + YOU ARE DONE

it Aot AEREREIREERRE

SAVE BYTE TO PLACE Ok SCREEN
GET VERTICAL LINE NUMBER
CONVERT TO AN ACTUAL ADDRESS

1788 TR
1798 PHA

e
1838 ¢ USE THE FOLLONING FORMULA 70
1846 # GET THE ADDRESS OF THE LINE NE
1858 + WISH TO DRAK ON.

+

AND #4308
STA STORE2+1
LSR

L8R
ORA STORE2+$
{g STORE241
STA STORE2+2
ASL

ASL
ROL STORE2+2
ROL STORE2+2
ASL

ROR STORE2+L
LDA STORE242
AND d81F

ORA #8280
STA STORE2¢2
PLA

llll D SWRE THE BYTE ON THE HI-RES

278
2188 STORE2  STA $FFFF, X SAVE THE BYTE
249 INY ET IEXT"VERT LINE

288 0L

218 BT .1 NO S0 CONTINUE

2228 LDY #489  RESET VERT LINE 70 ¢

23 N BET NEXT COLUNN NUMBER
248 LPL 348 HITH COLUNNS

;223 B6E .2 YES S0 RETURN T CALLER
%g ot R18 RENAIN NITHIN THIS PROGRAN
229 .2 PLA PULL OFF LAST CALLER

2388 PLA
g!ll RTS AND RETURN TO CALLER

Get.Obj

1968 NEXT.LINE STA YP

1974 SEC

1980 LA Xp

199 SBC 28

W e

WY e

036 +

2048 + SET UP FOR SHAPES

205 +

uu -------------------------

ml SET.POSK JSR SETHEOL

2!” LDY 868

pi Lbr xp

A JNP HPOSN 2%

it/ 2266 RESTORE LDX XSAVE
24 214 LOY YSAVE
2156 SAVEALL STX ISAVE 2% RTS
258 STY YSAVE 2%

718 RTS 248

2188 2%




