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l 4
0 ( Huffsan Tree Builder: field addrs &.' 3/12/85 éWK | { Huffman Tree Builder: DOWN/OP DESCEND 3/12/85 AWK 1
| V= HUFFCNT \ count of nodes (incl. leaves) oenerated
2 'Y= HUFFADDR \ address of huffman tree table " NOP C= "OPERATION \ pfa o 2#H4l or 2#H
I V= NDDE \ address of current node in table ' NOP C= 'RECURSE \ pfa of recursive routine (see below)
4
5 1 HCOUNT { -- addr ) NODE & i+ @ \ freg oot field : DOWN/OP (p ==}
& : PARENT ( -- addr ) NODE &8 5+ \ parent ptr field 7DUP IF NODE @ )V NODE ' "RECURSE EXECUTE V) NODE !
7 3 LCHILD ( -- addr ) NODE @ 7 +#4 1\ left(0) child ptr field ELSE 'DPERATION EXECUTE THEN :
B ¢ RCHILD ( -- addr ) NODE & 9+ ; \ right(i) child ptr field \ descend one level in the tree or perform link operation
9 ¢ HCODE ( =-- addr } NODE & Il + ¢ \ reverse code field
10 s DESCEND ( -- )
{1 : BHCODE { -- d } HCODE D@ ; \ fetch reverse code LCHILD & DUF DOWN/OP
12 ¢ 'HCODE { == d 1 HCODE D' : \ store reverse code IF RCHILD & DOWN/OP THEN @
13 ¢« @HCOUNT  -- d ) HCOUNT D€ : \ fetch node fresuency count \ recursive descend called bv, and calls, DOWN/OP
14 1 'HCOUNT ( == d ) HCOUNT D' & \ store node freguency count
15 " DESCEND ° 'RECURSE !
i 3
0 { Huffman Tree Builder: PACTIVE Z#H¢l Z#H I/12/85 AWK ) Huéfean Tree Builder: variables 3/12/83 ARK |
I
7 Y= BUNLINKED \ number of nodes waitino to linked into tree V= Hl \ active node w/lowest treg count
3 V= HZ \ active node w/Znd lowest freg count
4 1 TUNLINKED ( == § ) FPARENT & 0= DUP #UNLINKED +! : 2¥= LEAST \ lowest fregq count
E] ZV= INDLEAST \ Znd lowest freg count
6t ZeH+l ( == ) @HCODE ZDUP O+ i. D+ 'HCOLE :
7t 23K ( -~ ) &HCODE 2DUP D+ 'HCODE :
8\ add a | or a 0 to the reverse code
[
10
11
12
13
14
15
3 &
0 ( Huffman Tree Builder: HUFFARRAY H: 3/12/85 AWK 1 { Huffean Tree Builder: LEASTZ 3/12/85 AWK )
{
2 ¢+ HUFFARRARY ( p — ) + LEASTZ { == )
3 HERE HUFFADDR ! HERE SHAP 30 # DUP ALLOT 0 FILL HUFFCNT OFF : 9999999, 2DUP LEAST D' ZNDLEAST D! SUNLINKED OFF
4 \ allot space for an arrav capable of holding a binary tree of  HUFFCNT & O OO0 HUFFADDR & [ 1S # + NODE ! 7UNLINKED
5\ n elements {1.e. 2n-1 nodes) IF BHCOUNT ZDUP LEAST D& D¢
L] [F LEAST DUP D& ZNDLEAST D' D' Hl & H2 ! NODE & H1 !
7t He (== 1\ ichar) {frea) ELSE ZDUP ZNOLEAST D IK
B HUFFADDR @ HUFFCNT & 15 # + NODE ' \ HUFFARRAY row address [F 2NDLEAST D! NODE @ HZ ' ELSE ZDROP THEN
% ([COMPILE] ASCII NODE & C! \ store ascii char value THEN
10 BL WORD NUMBER 'HCOUNT \ store count # THEN
11 1. 'HCODE \ store code place-holder LOOP
12 1 HUFFCNT +! \ inc hutfcnt
13 \ compile word for character k freguency w/which it occurs. \ try to find Z unlinked nodes (:f so, w/least countsl.

14 \ HUFFARRAY must be executed first.

13

\ ¥UNLINKED rontains count of unlinked nodes atter execution of
\ LEASTZ. ~~




r~
Page 2 7-15-85 FILE: HUFFHAN.CHP --
7
{0 { Huffman Tree Builder: CODEW! CODER2 3/12/85 AWK )
1
2 : CODEHI ( == )
1 ' Z#H ° 'OPERATIOW ' H1 @ NODE ' DESCEWD :
4
5\ add | to reverse code of leaves under Hl
[
7+ CODEHZ ( — )
B 2#H¢1 ' COPERATION ' H2 @ NODE ' DESCEND :
§
10\ add 0 to reverse code of leaves under HI
11
12
13
14
15
B
0 ( Huffman Tree Builder: HI)(HZ 3/12/83 RKK |
|
23 HIXH2Z { —
T HI & NODE ' @HCOUNT HZ & NODE ' BHCOUNT D+ \ sum counts
4 HUFFADDR @ HUFFCNT & 15 & + NODE ' 'HCOUNT N ! parent count
5 Hi & LCHILD ! K2 & RCHILD ! \ ! chiid otrs
& NODE @ DUP HI & NODE ! PARENT ! \ ! parent otr
7 H2 @ NODE ' PARENT ! \ ! parent ptr
8 | HUFFONT +!' ; \ inc huffcot
§
10 \ link the nodes whose addresses are stored in Hl and HZ, the
{1 \ new node has a fres. count equal to the sum of its children’s,
12
13
14
15
7
0 ( Huftman Tree Builder: HUFFMAN 3/12/85 ANK |
1
Z 1+ CODING-TREE i — )
3 BESIN LEASTZ #UNLINKED 2 | )
4 WHILE CODEHI CODEHZ H1»{H2Z
5 REPEAT :
b
7 \ while the number of active nodes is at least 2, link the twe
B \ with the lowest frecuency counts. when only one active node
9 \ remains, 1t is the super-node, and the tree 15 complete,
10
11
12
13
14

BINARY SYSTEMS

4]

( Huffman Tree Builder: HUFFCODE I/12/85 ANK )
s HUFFCODE ( -- )
HUFFCNT & O DD
HUFFADDR & 1 15 # + NODE
NODE & C& 70uP
IF CR EMIT SPACE
BINARY EHCODE
<B #5 &) OVER + SWAP 1+ SHAP 1- DO I CE& EMIT -1 +LOOP
DECIMAL THEN
LODP :

\ reverses the reverse code., and eliminates the place holder to
\ displav the true Huffpan code for each of the characters in
\ the tree,

il

{ Huffman Branch Table: variables 3/22/85 AWK )
\ address of branch table

\ node count

\ branch nffset reaister in # of dbl bvtes
\ ofs of recursive routine (see below

V= BTADDR

W= BTCNT

V= NDDE-OFFSET

' NOP C= 'RECURSEZ

12

{ Huffman Branch Table: 7LEAF )ZLEAF »OLEAF 3/22/83 AWK )
s TLEAF ( addr == ) \ f= 11 leaf O: pot a leaf

NODE @ R NODE ' LCHILD & RCHILD @ DR = R)> NODE ! :
\ is this node a leat?

T JILEAF ( - )
LCHILG @ CEB C, RCHILD @ CE C,
\ store the 2 leaves (chars] into the branch table

t JOLEAF ( -- )

HERE »V & C. 129 L,

RCHILD & 'RECURSEZ EXECUTE
NOGE-OFFSET & 128 Ok V) C! i\ rel left addr & store offset
LCHILD @ "RECURSEZ EXECUTE : \ descend left branch
% no leaves -- recursivelv descend both branches

\ sav 1ft addr & store rt ofiset
\ descend right branch




Page 3 7-15-85 FILE: HUFFMAN.CHP -- BINARY SYSTEMS

13 16

0 ( Huffman Branch Table: JLLEAF JRLEAF 3/22/85 AWK ) { Huffman Branch Table: (.BTABLE] .BTABLE J/22/85 ANK )

i

2 s JLLEFF { — ) : (.BTABLE) ( addr —- |

3 LCHILD @ Ce C, 129 C, \ store left leaf & rioht offset DUP C& DUP 128 AND

4 FRCHILD & 'RECURSEZ EXECUTE : \ descend right branch IF 127 AND 2# 3 .R SPACE ELSE

5 \ left branch is leaf -- store it & descend right branch DUP 2 SPACES EMIT 48 58 WITHIN 10 # 32 + EMIT THEN 1+ SPACE

b C& DUF 128 AND

7 ¢ JRLEAF { — ) IF 127 AND 2¢ 3 .R SPACE ELSE

8 129 C, RCHILD & C& C. \ store left offset & right leaf OUP 2 SPACES EMIT 48 58 WITHIN 10 # 32 + ENIT THEN SPACE :

9 LCHILD & "RECURSE2 EXECUTE : \ descend lett branch

10 \ right branch is leaf -- store it & descend left branch t JBTABLE ( —— )

11 BTCNT 2 0 DO I 8 MOD 0=

12 \ for all ot the above »xLEAF words, a branch offsef 1s IF CR THEN

13 \ differentiated from a character bv bit 7 (128} beinp set BTADDR & I + (,BTABLE) 4 SPACES

14\ az the branch flao. Z +L0OF

13 \ displav routine for the branch table
4 17

0 ( Huffman Branch Table: DESCENDZ 3/22/85 AWK 1 ( Hutfman Encoder: variables strino-buffers J/29/83 AWK )

1

2 ¢ DESCENDZ ( addr -- ) V= HB$-FTR \ peinter to current bvte in HBS

3 2 BTDNT +! \ inc table count V= D§-OFF \ oftset of current char in [%

4 NODE & »V NODE ! \ save nade addr V= HBIT \ current bit of HE$ + HBS-FTR

5 1 NODE-OFFSET DUP @ 3V ! \ save & set node offset V= ($ADDR \ pointer to original string address

& LCHILD & 7LEAF

7 IF RCHILD & 7LEAF CREATE HB$ 257 ALLOT \ buffer for comoressed string

8 IF ILEAF ELSE JLLEAF THEN \ b0 is compressed count

9 ELSE RCHILD # 7LEAF \ bl is uncompressed count

10 IF JRLEAF ELSE )OLEAF THEN

Il THEN V> NODE-OFFSET +! \ rel & inc node offset  CREATE D§ Z3é ALLOT \ holding space tor data string

12 V) NODE ! : \ rci node addr

13 \ recursive descend finds & of leaves k descends accordinaly CREATE RC$ 33 ALLOT \ reverse code string

14

\5 ' DESCENDZ ' 'RECURSEZ !
15 18

0 ( Huffman Branch Tabie: BRANCH-TABLE 3/22/85 AWK ) { Huffman Encoder: ENCODE-TRACE 3/29/85 ARK )
l

2t BRANCH-TRBLE [ - )

I HERE BTADDR ' NODE-OFFSET OFF BTCNT OFF

4 HUFFADDR & HUFFCNT & t- |5 # + DESCENDZ :
3
8
7
g

\ builds the branch table, one call to the recursive descend
\ function scans the entire tree.

9 3 HUFFH&N ( -- ) CODING-TREE BRANCH-TABLE :
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19
{ Huffman Encoder: CHARDRCS 3/29/85 AWK )

+ CHARRCS (b -- )
BINARY RCE OFF
HUFFADDR & HUFFCNT & 15 # OVER + SWAP DO
I C& OVER =
IFIIL+08 ks H)
DUP RCS C' RC$ 1+ SWAP CHOVE
LEAVE
THEN
15 +LOGP DECIMAL DROF
RC$ C& 0= ABORT® Couldn’'t find next character.® :

D =i O LN B Cad Ba = O

——
LS R — e ¢ ]

13 \ find char b's reverse code. convert 1t to a strino. and move
{4 \ it to the reverse strino code string buffer,

20
{ Hutfman Encoder: DELTA-PTRS RCODE>HBS 5/02/85 AWK }

1 DELTA-PTRS { -- )
HBIT & DUP 128 = HB$-PTR +! 2/ DUP 0= 128 + + HBIT ! :

: RCODEHBS ( -- )
RC$ COUNT DVER + 1- SRAP 1+ SWAP DO
HB$ HAB$-PTR @ + DUP C& I CE 45 = HBIT & # DR SWAP C!
10 DELTA-PTRS
11 -1 +L00P ¢

]
l
i
3
4
5 \ change turrent bit value and compressed string polnter.
-]
7
]
g

13 \ convert reverse code to forward code while moving 1t to the
14 \ coepressed string bufter.

1
( Huffman Encoder: DATA$)HES DRUFF S/02/85 AMK

0
1
2+ DATA$IHBS ( -- )

I D$ COUNT OVER + SWAP DO

4 1 [& CHARJRC$ RCODEHBS

5 LogP

b HBS-PTR & HB$ C! ¢

7 \ move data buffer Huffman buffer while camoressing
8

3 ¢ JHUFF ( addr cnt —- addr’ cai’ )

10 OVER SWAP HB% OFF HB$ I+ C! I- D$ §!

11 HBS Z+ 255 0 FILL

12 128 HBIT ' 2 HB$-PTR

13 DATAS$ HES

{4 |- HB$ OVER #! COUNT :

15 \ translate string into Huftean compressed string




