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Foreword

1993 (E)

ISO (the Intern

ational Organization for Standardization) and IEC (the Inter-

national Electfotechnical Commission) form the specialized system for

worldwide stan

lardization. National bodies that are members of ISO or IEC

participate in the development of International Standards through technical

committees esty
fields of techni
fields of mutual
non-governmen

In the field of

blished by the respective organization to deal with particular
cal activity. ISO and IEC technical committees collaborate in

interest. Other international organizations, governmental and

al, in liaison with ISO and IEC, also take part in the work.

nformation technology, ISO and IEC have established a joint

technical commiittee, ISO/IEC JTC 1. Draft International Standards adopted by

the joint techn

cal committee are circulated to national bodies for vgling.

Publication as an International Standard requires approval by at least 75 % of the

national bodies

International St§
Manufacturers 4
special "fast-tra
Information tec
and IEC.

Annex A of this

L

asting a vote.

ndard ISO/IEC 12042 was prepared by the Europeéan Computer

Association (as Standard ECMA-159) and was adopted, under a

k procedure”, by Joint Technical Committe¢’ ISO/IEC JTC 1,
nology, in parallel with its approval by(national bodies of ISO

International Standard is for information only.

v
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Introduction

ISO/IEC 12042:1993 (E)

In the past ddcades numerous International Standards for magnefic tapes, magnetic tape cassettes and cartn
for optical difk cartridges have been published. Media developed recently have a very high physical recor
order to make an optimal use of the resulting data capacity, compression algorithms have been designed
reduction of the number of bits required for the representation of user data in coded form.

dges, as well as
ding density. In

which allow a

These comprgssion algorithms are registered by an International Registration Authority set up by ISO/IEC. [The registration
allocating to each registered algorithm a numerical identifier which will be-recorded on the mgdium and, thus,

will consist in

indicate which compression algorithm(s) has been used.

The first Intef

ISO/TEC 11558, Information technology -Data Compression for Information‘Interchange - Adaptive Coding

This Internatjonal Standard is the next one of this series.

national Standard for compression algorithms was:

Dictionary - DCLZ Algorithm

with Embedded
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INTERNATIONAL STANDARD

ISO/IEC 12042:1993(E)

Information technology — Data compression for information
interchange — Binary arithmetic coding algorithm

1

This Interna
This process
compression

2

The following
At the time 0
on this Interr

listed below.

ISO/NIEC 115

data.

International

3

4 C

In each

arranged

S

Scd

Norr

Col

A compressi1:
of this Intern

0

The followir],g conventions'and notations apply in this Interational Standard unless otherwise stated:

Letters dnd-digi

pe

ional Standard specifies an algorithm for the reduction of the number of bits required to repres
is known as data compression. The algorithm uses binary arithmetic coding>The algorithm
and is intended for use in information interchange.

hative references

r standards contain provisions which, through reference in this text constitute provisions of this Intern
[ publication, the editions indicated were valid. All standards dre subject to revision, and parties (O 4
ational Standard are encouraged to investigate the possibility/of applying the most recent editions|
Members of IEC and ISO maintain registers of currently valid International Standards.

76:1993, Information technology - Procedure for the registration of algorithms for the lossless

Register of Algorithms for Lossless Compression of Data, in accordance with ISO/IEC 11576.

formance

ventions and notations

field the bytes shall be arranged with Byte 1, the most significant, first. Within each byte
with Bit 1, the most significant bit, first and Bit 8, the least significant bit, last.

The setting of bits is denoted by ZERO or ONE.
Numbers in binary notation and bit combinations are represented by strings of ZEROs and ONEs.

Numbers in binary notation and bit combinations are shown with the most significant bit to the left.

Algorithm identifier

The numeric identifier of this algorithm in the Intemmational Register shall be 16.

6

Definitions

For the purposes of this International Standard. the following dcfinitions apply.

tent information.
provides lossless

ational Standard.
greements based
of the standards

compression of

n algorithm shall be in conformance with this Intemnational Standard if it satisfies all mandatgry requirements

ational Standard.

the bits shall be
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6.1 block: A portion of the Logical Data Record, usually having a length of 512 bytes (see 8.2).
6.2 Code Block: A block after compression with a trailer appended.

6.3 Code String: The encoded Logical Data Record.

6.4 encoding: The process of generating Code Blocks from blocks.

6.5 input event: The sample of the input to an encoder currently being examined; in Run Mode it is a byte; in Normal Mode

it is a bit.

6.6 Logical Data Record: The data entity that is the input to the data compressor.
6.7 trailer: data appended to a block after compression and addition of pad bits.
6.8 Unique Taple Pair: The last of the 256 Table Pairs, used only in Run Mode.

7 List of acronyms

Cv ent Value
EV imated Value
LDR gical Data Record
TP le Pair

8 Compression algorithm

8.1 Genel;ll

The LDR is trapsformed to a Code String by a one-pass, adaptive encoding technique designed to provide
compression. By the use of a suitable decoding technique the\exact original LDR can be recovered from the Codd

8.2 Encodérs

The LDR shall te divided into 512-byte blocks, except for the last block, which may be of any length less than
512 bytes. The blocks shall be routed sequentially-to eight encoders, numbered from 0 to 7, commencing with
the LDR contains more than 4 096 bytes thecompressor shall return to encoder 0 and repeat the process (see figu

8.3 Formation of a Code Block
The output of each encoder is a Code-Block (see figure 1).

lossless data
String.

or equal to,
encoder 0. If
re 2).

Pad bits Trailer Trailer Pad Byte

Compressed Block last count odd
data (FF) (00)
byte

|
|
I
I
| for Byte 1 Byte 2 if byte
|
I
I
I
1

_ — 4

Figure 1 - Code Block
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Since the degree of compression achieved in an encoder depends upon the relative frequency of the bit patterns in the LDR,
and upon the presence of sequences of identical bytes, the length of the Compressed Block cannot be predicted. Pad bits set to
ZERO shall be added at the end to form an integral number of 8-bit bytes.

The Code Block shall be completed by appending a trailer. The trailer shall consist of two Trailer Bytes possibly followed by
a Pad Byte.

Trailer Byte 1 shall be set to (FF).
Trailer Byte 2

Bits 1 to 4 | shall be set to 1100 if the Code Block has been generated from the last block of the LDR.
shall be 1001 for all other Code Blocks.

Bit 5 shall be set to ZERO if the number of bytes after encoding is even.
shall be set to ONE if the number of bytes after encoding is odd.

Bits 6 to 8 | shall specify the number of pad bits that have been added to form an integral number of bytes.

If the numbef of bytes in the Compressed Block plus the pad bits, is odd, a Pad Byte set.to (00) shall be appended after Trailer
Byte 2 to give an even number of bytes.

8.4 Code String

The Code String shall be assembled from the outputs of the encoders, with the first portion being that generafed by encoder 0,
the second that generated by encoder 1, and so on (see figure 2).

8.5 Table Pairs

Each encoder shall be allocated a table of 256 pairs of numbers, numbered from 1 to 256. The first number of each Table Pair
shall be the festimated value (EV) of the Input Event to, be encoded; it shall be 1 or 0. The second numbe¢r (K) shall be a
measure of the probability of the Input Event being equal to the EV. K shall have the value 1, 2, 3 or 4, with the probability
shown in tabjle 1.

Table 1- Probability values of K

K Probability

HW N =
oA N G
L}

The probabikliti be-a-measure-of-how—m e-like hat-the e-of-the-Inp ent-is-equallto the EV rather
than being unequal (e g. for K-2 the probablhty that the Input Evcnt is equal to the EV shall be 2to0 4 times as great as the
probability that it would not be equal).

Before commencing the encoding of the LDR all EVs shall be set to ZERO and all values of K shall be set to ONE.

8.6 Encoding

The data shall first be examined on a byte basis. Bytes shall be fetched sequentially from the block, starting with the first
byte, and compared with the previous byte. The first byte in a block shall be compared with (40).

Run Mode (see 8.6.2) shall be disabled when the first byte is fetched.

If the current byte differs from the previous byte and Run Mode is not enabled, then the byte shall be encoded, bit by bit, in
Normal Mode (see 8.6.1).

If the current byte differs from the previous byte and Run Mode is enabled, then encoding shall proceed as defined in 8.6.2.2.
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If the two bytes are identical and Run Mode is not enabled, then Run Mode shall be enabled and the byte shall be encoded, bit
by bit, in Normal Mode.

If the two bytes
8.6.1

are identical and Run Mode is enabled, then encoding shall proceed as defined in 8.6.2.1.

Normal Mode

The first (most significant) bit of the byte shall be compared with the EV in the first Table Pair. Depending upon the result of
this comparison, one of two actions, which are described in 8.6.1.1, shall result. The choice of which Table Pair to select for
the remaining bits of the byte shall be determined by the bits previously encoded in the byte.

The first bit of
The second bit

The third bit sh
if the first two b)

This procedure
Run Mode only

The process of g

The values

8.6.1.1 Bit end

Two values shafl be developed during the bit comparison portion*of the compression process. Both are frac
binary places. One value, termed the Current\Value (CV), shall be used to generate the output ((

numbers to four

The second valu

ic

all use the second or third Table Pair, depending upen whether the first bit was ZERO or ONE,

h byte shall always use the first Table Pair.

1l use one of the next four Table Pairs depending upon the first two bits. The fourth Table Pair
ts were 00, and so on (see figure 3).

see 8.6.2).

ncoding is then performed in two stages:

The bit is enpcoded as in 8.6.1.1.

pf K and EV are revised as described in 8.6.1.2.
oding

e, termed the Width, shall have values in the range 0,0000 to 1,1111.

For each block the CV shall be initialized to 0,0000 and the Width value shall be initialized to 1,0000.

Each Input Everjt shall cause the two values t¢ be'modified according to the following rules:
i)  The Input|Event is equal to the EV
The CV shall be increased by 2%

The Width shall be decreaséd by 2K

where K i$ the measur€.0f the probability of the Input Event (see 8.5).

If the C
the Code

Blocklisnot null the bit to the left of the point in the CV shall be logically added to the last bi
lock and replaced in the CV by a ZERO. If this addition causes the most recently generated co

requires the first 255 Table Pairs. The remaining Table Pair is the Unique (Table Pair; it shali b

respectively.
[shall be used

e used in the

tional binary
ode Block).

appended to
plete byte in

the Code Block to become (FF), then (0) shall be appended to the Code Block at the end of that byte to prevent a carry

from propagating beyond the last complete byte.

If the Code Block is null the bit to the left of the point in the CV will already be a ZERO.

The Width shall then be compared with 1,0000.

If it is equal to, or greater than, 1,0000, then the Table Pair shall be revised (see 8.6.1.2) and the next bit fetched for
encoding.

If it is less than 1,0000, then all the bits of the Width shall be shifted left one position; the leftmost bit, set to ZERO,
shall be dropped, and the rightmost position shall be filled with a ZERO. The bit in the first position to the right of the
point in the CV shall be appended to the encoder output as part of the Code Block. The remaining bits to the right of
the point in the CV shall be shifted left one position and the rightmost position shall be filled with a ZERO.

To prevent a carry from propagating beyond the last complete byte, each byte in the Code Block shall be examined as it
is completed. If it equals (FF) then (0) shall be appended to the Code Block.
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ii)  The Input Event is not equal to the EV.
The Width shall be reset to 1,0000.

The K bits to the right of the point in the CV shall be shifted out and appended to the Code Block, the leftmost bit first.
As each bit is appended to the Code Block a check shall be made to determine whether a byte boundary has been
reached. If it has, then the byte just completed shall be checked; if it equals (FF) then (0) shall be appended to the Code
Block.

The rightmost K bit positions of the CV shall be set to ZERO:s.

8.6.1.2 Revision of K and EV (see figure 4)
Aseach In

t Event is compared with the EV the values of K and the EV for that Table Pair shall be amenj:d.

A four-stage binary counter (Mc counter) shall be set to 0000 at the beginning of each block and’increm
below.

ted as described

i)  The Ipput Event is equal to the EV
K shall be incremented according to table 2, where bits marked X shall be ignored.

Table 2 - Rules for incrementing X

Current value State of New value
of K Counter of K
1 XX 2
2 X111 3
3 1111 4
4 XXXX 4

For all other states of the counter K shall be unchanged.

The dounter shall then be incremented by 1. If the counter value was 1111 incrementing by 1 shall result in a counter
value|of 0000.

The BV shall be unchanged.
i)  The Ipput Event is,not equal to the EV
For K| greaterthan 1 :  The value of K shall be decremented by 1

the counter shall not be incremented

the EV shall be unchanged
For K equal to 1 : the value of K shall be unchanged
the counter shall not be incremented
the EV shall be inverted
8.6.2 Run Mode
Run Mode shall have been enabled if the last two bytes to be encoded were identical.

8.6.2.1 If the current byte is identical with these two bytes, then the Unique Table Pair is selected and the EV is compared
with ONE; the values of the Width, CV, K and EV are amended, as defined in 8.6.1.1 and 8.6.1.2. This may result in the
Code Block being extended.
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8.6.2.2 If the current byte differs from these two bytes then the Unique Table Pair is selected and the EV is compared with
ZERO; the values of the Width, CV, K and EV are amended, as defined in 8.6.1.1 and 8.6.1.2. This may result in the Code
Block being extended.

The byte is then encoded in Normal Mode and the values of the Width, CV, K and EV are amended as defined in 8.6.1.1 and
8.6.1.2. This may result in the Code Block being extended. Run Mode shall then be disabled.
8.7 Completion of the encoding of a block

If, when the final byte of the block has been encoded and Run Mode is enabled, action shall be taken as defined in 8.6.2.2,
except that no byt[ remains [0 be encoded in INormal Mode.

When this action has been taken, or if Run Mode was not enabled, the encoder shall be cleared as follows:

The four bits to the right of the point in the CV shall be appended to the Code Block, starting with thé leftmost bit. As each
bit is appended tg the Code Block a check shall be made to determine whether a byte boundary has\been reached. If it has,
then the byte just completed shall be checked; if it equals (FF) then (0) shall be appended to the)Code Block. Any remaining
bits from the CV pghall be appended to the Code Block. Pad bits and the trailer shall then be(appended to the Cogle Block as
described in 8.3.
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LDR

(n + 1) DATA BLOCKS

ISO/IEC 12042: 1993 (E)

No.1 | No.2| No.3| No.4 | No.5| No.6| No.7 | No.8 | No.9 {No.10|No.11 No.n
/
/
/ To encader
¥ {(n-1) mpd 8
Encoder| Encoder | Encoder| Encoder | Encoder| Encoder | Encoder’| Encoder
No.0 No.1 No.2 No.3 | No.4 No.5 | No.6 No.7
N\
AN
\
\‘\
Code | Code | Code | Code |'Cede | Code | Code | Code | Code Code
Block | Block | Block | Block'f Block | Block | Block | Block | Block Block
No.3 | No.4 | No.5 | No6 | No.7 | No.8 | No.9 | No.10| No.11 Np. n
< Code String >

Figure 2 - Sequence of encoding
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BYTE TO BE ENCODED TABLE PAIRS
1 2 3 4 5 7 8 1 EV PROB
2
3
256
BIT 1
TP 1
BIT 1 = ZERO BIT 1 = ON
BIT 2 BIT 2
TP 2 TP 3
BIT P = ZERO BIT 2 = ONE BIT 2 = ZERO BIT
BIT 3 BIT 3 BIT 3 BIT 3
TP 4 TP 5 TP 6 TP 7
/'\ LY N /\
\ Iy 7 \
I/ \ /’ ‘\ ,, \\ /, \
/ \ / /
yr .y Y \ I A

Figure 3 - Choice of Table Pairs

2 = ONE
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Y
K=K+
CNT = CNT +1

Y

Figure 4 - Determination of K
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Al

The following is p description of a binary arithmetic coding algorithm, expressed in structured English, alsoknow

code. It is inten
description of the

The compression
are linked togeth
required process
upper case.

The pseudo code
CASE statement

are related. For ipstance, the IF, THEN, and ELSE operators of a given [Fyoperation are all indented by the same

A2

Introduction

Description of the processes
A.2.1 Compag

1993 (E)

Annex A
(informative)

Example of a binary arithmetic coding algorithm

ed to give an overall understanding of the algorithm; it is not intended to be a complete 4
particular implementation described in this International Standard.

of a data record requires several successive processes. This example defines nine’ separate proc

is called from within the calling process. These Calis are denoted by\the called process bein

structure uses basic operators such as IF, THEN, ELSE, SET,-and DO WHILE. The only exc
which is used to replace several IF, THEN, ELSE statemen{s: Indentation is used to clarify whi

t

Compact divide
encoders. The bl

A.2.2 Blocke

This process cov
Value is used
Compression is
state of the next
changes very litt
added to the Cod

Obviously, the m

the Logical Data Record into blocks 0f7512 bytes or less, and directs them sequentially to
ks are encoded and then concatenatedto form the output, called the Code String.

code

ers the actual encoding of thejindividual blocks. The Width and Current Value are introduced.
generate the actual encoded output whilst the Width controls the level of compressig
hieved by decidings-based on the previous content of the Logical Data Record, what is the m

n as pseudo
nd accurate

psses, which

er by Calls, that is, when a particular process requires the action of anether process to be completed, the

g written in

eption is the
Ch operators
distance.

bne of eight

The Current
n achieved.
pst probable

it in the byte. If this estimate is correct and the probability of the estimate being correct is high, the Width

e and one bit, 'or'no bit is added to the Code Block. If the estimate is incorrect, then one to
e Block.

ore repetitive the data is, the more likely it is that the actual data will match the estimate and the

be the compressiTn achieved.

four bits are

greater will

Another mode of operation 1s also defined in this process. If the current byte is equal to the previous two bytes, then the whole
byte is handled at once in Run Mode. The Unique Table Pair is used and the estimate is compared with 1. Width and Current
Values are modified in the same way as they are for the comparison of individual bits.

A.2.3 Compute

Compute determines how the Width and Current Value are changed when the bit being examined matches the Estimated

Value.

A.2.4 Bitencode

This details how the individual bits within a byte of a block are processed. and the order in which they are handled.

10
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A.2.5 Check

This process is used to move data from the Current Value to the Code Block. There are two ways of doing this; the first is to
take the value to the left of the point in the Current Value and logically add it to the Code Block. Since this may cause a
carry, a mechanism has been added to limit how much of the Code Block can be modified by the carry. The most recently
formed complete byte of the Code Block is examined; if it is equal to (FF), four ZERO bits are appended after this byte. Any
further carries caused by logically adding the value to the left of the point in the Current Value will thus be prevented from

propagating further by the (0).

The second
Block. The n
probability t
appended to

A.2.6 Tab

d 0 D [101] DOLN [}

mber of bits to add is determined by whether the bit in question matches the estimate and, if h
at the two would match. Again, as bits are appended to the Code Block, if an (FF) byte ig
revent any subsequent carries from propagating more than one byte into the Code Block.

pPPRENA _oNnc Qo [NOIC Om_Inc 0 (1€ 1la [ren

e Pairs update

t, what was the
formed, (0) is

The manner in which the estimates and probabilities are updated is defined. The CASE statement can be read as a cascading

IF statement;

that is, each set of conditions is checked until a match is found or until“the end of the CA

reached. If a fnatch is found, the probability is set as described for that set of conditions:

A.2.7 Nex

Table Pair

SE statement is

This process determines which Table Pair will be used to evaluate the next bibin the byte. The first Table Paik is always used

for the first b
was a ZERO
on all the prey

A.2.8 Cle

t of each byte. The second or third Table Pair is used for-the second bit, depending upon whe
pr a ONE, respectively, In a similar fashion, the proper,/Table Pair to be used for each bit is de
riously processed bits of the byte.

encoder

r
This tenninals the encoding when the complete block has been processed. If Run Mode is enabled, then the

Unique Table
If Run Mode

Pair is used to close out Run Mode.

is not enabled, or once Run Mode has been closed out, then the four bits to the right of the poin

Value are apgended to the Code Block, again checking for an (FF) byte. ZEROs are appended to the Code

byte boundary.

A.2.9 Trailer

This final prg
ZEROs Pad H

icess adds the trailer, which is composed of an (FF) and an information Trailer Byte, and, if n
yte to make the total number of bytes in the completed Code Block an even number.

her the first bit
termined, based

estimate in the

in the Current
lock to reach a

ecessary, an all

11


https://iecnorm.com/api/?name=3c98bdf21ed7be8e94ca57536df097f4

ISO/IEC 12042: 1993 (E)

A.3  Description of the process in Pseudo Code

A3.1 COMPACT - Compact describes the overall process of breaking the Logical Data Record into blocks and encoding

them in the appropriate encoder.
PROCESS =COMPACT
RECEIVE Logical_Data_Record
RESET Code_String

oder_Number =0

56 Table_Pairs (1:256) to {0,1} in each of 8 Tables (0:7)

ical_Data_Record > 512 bytes

using Table 0. The Code_Block (output of Encoder) is the first portion of the
(compressor output).

D(Q WHILE remainder of Logical_Data_Record is > 512 bytes
SET Encoder_Number = Encoder_Number + 1
IF Encoder_Number is <7

THENROUTE next 512-byte block to Encoder (Encoder_Number) and BLOCK_ENCODE
(Encoder_Number).

ELSE SET Encoder_Number=0

APPEND Code_Block to Code_String.
END DO

SHT Encoder_Number ="Encoder_Number + 1
IF Encoder_Number is <7

UTE first 512 byte block from the Logical_Data_Record to Encoder 0 and BLOCK_ENCODE (see A.3.2)

Code_String

using Table

ROUTE next 512-byte block to Encoder 0 and BLOCK_ENCODE using Table 0.

THEN ROUTE “remainder of Logical Data_Record to Encoder (Encoder_Number) and

BLOCK_ENCODE using Table (Encoder_Number).
ELSE SET Encoder_Number = 0
ROUTE remainder of Logical_Data_Record to Encoder 0 and BLOCK_ENCODE usin

F Table 0.

APPEND-Code_Biock to-Code_String:

ELSE ROUTE Logical_Data_Record to Encoder 0 and BLOCK_ENCODE using Table 0. Code_Block (output of

Encoder) is the Code_String (compressor output).
END PROCESS=COMPACT

12
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A3.2 BLOCK_ENCODE - Encoding blocks is the process of converting blocks of 512 bytes or less into Code_Blocks.
Code_Blocks are terminated with trailers.

PROCESS =BLOCK_ENCODE
SET Width = 1,0000
SET Current_Value (CV) = 0,0000
SET Previous_Byte = (40)
SET Run_Mode =0
SET Mc_Count = 0000
SET Block_Bytes_Remaining = number of bytes in block
SET Byte_Number = 1
DO WHILH Block_Bytes_Remaining > 0
SET Current_Byte = byte (Byte_Number) of block
SET Byte_Number = Byte_Number + 1
SET Block_Bytes_Remaining = Block_Bytes_Remaining - 1
IF Current_Byte = Previous_Byte
THEN IF Run_Mode =1,
THEN IF first value of Unique_Table/Pair = 1
THEN COMPUTE (see A.3:3)
ELSE SET Width = 1,0000
SET Compare = false
SET Shift_Left = second value in Unique_Table_Pair
CHECK
TABLE_PAIRS_UPDATE
ELSE  BIT_ENCODE (see A3.4)
SET Run_Mode =1
ELSE SET Previous_Byte = Current_Byte
Ik Run_Mode = 1
THEN IF first value of Unique_Table_Pair =0
THEN COMPUTE
ELSE SET Width = 1,0000
SET Compare = false
SET Shift_Left = second value of Unique_Table_Pair
CHECK
TABLE_PAIRS UPDATE
SET Run_Mode =0
ELSE  continue
BIT_ENCODE
END DO

CLEAR_ENCODER (see A.3.8)

END PROCESS = BLOCK_ENCODE
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A.3.3 COMPUTE - Computes the correct value to add to the Current_Value and subtract from the Width. It also
determines how much of the Current_Value to shift to the Code_Block.

PROCESS = COMPUTE

SET Width = Width - (2 raised to negative power of second value in Table_Pair (Number))
SET CV = CV + (2 raised to negative power of second value in Table_Pair (Number))
SET Compare = true

IF Width=<1;0000

THEN SHIFT Width left one place
APPEND  zero to rightmost end of Width
SEF Shift_Left=1

ELSE SET Shift_Left=0

CHECK (see A.3.5)

TABLE_PAIRS| UPDATE (see A.3.6)

END PROCESS|= COMPUTE

A3.4 BIT_ENCODE - When the Encoders are not in Run Mode, block bytes are encoded on a bit by bit basis.
PROCESS = BIT_ENCODE
SET Number=1
SET Bit/Count=1
DO WHILE Bit_Count <9
IF bit (Bit_Count) of Current.»Byte = first value in Table_Pair (Number)
THEN| COMPUTE
NEXT_TABLE_PAIR (see A.3.7)
ELSE| SET Width=11,0000
SET Shift_Left = second value in Table_Pair (Number)
SET. Compare = false
CHECK
TABLE_PAIRS_UPDATE
NEXT_TABLE_PAIR
SET Bit_Count = Bit_Count + 1
END DO
END PROCESS = BIT_ENCODE
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A.3.5 CHECK - The Current_Value is checked and the proper data is appended to the Code_Block.
PROCESS = CHECK

IF Code_Block = null
THEN continue
ELSE SET Count=0
ADD bit (Count) of CV to rightmost end of Code_Block
SET bit (Count) of CV to 0
IF Rightmost integral 8 bits of Code_Block = (FF)
THEN INSERT (0) after last integral 8 bits of Code_Block
ELSE continue
SET Count = Count + 1
DO WHILE  Shift_Left>0
APPEND  bit (Count) of CV to rightmost end of Code_Block
SET bit (Count) of CV to 0
SHIFT CV left one place
APPEND  ZERO to rightmost end of CV
SET Shift_Left = Shift_Left - 1
IF Code_Block = integral multiple of 8 bits
THEN IF rightmost 8 bits of Code_Block = (FF)
THEN APPEND 0000 to Code_Block
ELSE continue
ELSE continlie
END DO
END PROCESS = CHEEK
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A3.6 TABLE_PAIRS_UPDATE - The Table_Pairs values are updated to the correct values, if required. If Mc_Count =
1111 and 1 is added to it, Mc_Count = 0000.

PROCESS =TABLE_PAIRS_UPDATE
IF Compare = true

THEN CASE second value of Table_Pair (Number) AND Mc_Count

[second value of Table_Pair (Number) = 1 AND Mc_Count (3:4) = 11]
second value of Table_Pair (Number) = 2

[se¢ond value of Table_Pair (Number) =2 AND Mc_Count (2:4) = 111]
secpnd value of Table_Pair (Number) = 3

[se¢ond value of Table_Pair (Number) =3 AND Mc_Count (1:4) = 1111]
secpnd value of Table_Pair (Number) = 4

END CASE
SET Mc_Count = Mc_Count + 1
ELSE IF second value of Table_Pair (Number) > 1
THEN second value of Table_Pair (Number) = second value of Table_Pair (Number) - 1
ELSE invert first value of Table_Pair (Number)

END PROCESS|= TABLE_PAIRS UPDATE

A3.7 NEXT_ABLE_PAIR - The next Table_Pair to be used in the encoding process is determined.
PROCESS = NEXT_TABLE PAIR
IF Bit_Count < 8
THEN IF bit (Bit_Count) of Current_Byte = 1
THEN [Number = Twice Number +-1
ELSE |Number = Twice Number
ELSE SET (Number=1
END PROCESY = NEXT_TABLE_PAIR
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