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INTERNATIONAL STANDARD ISO/IEC 2209

1:2002(E)

Information technology — Streaming Lossless Data Compression algorithm (SLDC)

1

Scope

This International Standard specifies a lossless compression algorithm to reduce the number of 8-bit bytes required to represent
data records and File Marks. The algorithm is known as Streaming Lossless Data Compression algorithm (SLDC).

One buffer size (1 024 bytes) is specified.

|

The nunperical identifier according to ISO/IEC 11576 allocated to this algorithm is 6.

2
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requiren

3
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Internat
Howevel
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document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC

4
For the {

4.1
A locati

4.2

A Cont
Mark, o

4.3
A part
String.
4.4

An elen

4.5

Conformance

ression algorithm shall be in conformance with this International Standard if its Encoded|Data Stream 3
hents of this International Standard.

Normative reference

owing normative document contains provisions which, through reference «in_this text, constitute provis
onal Standard. For dated references, subsequent amendments to, or revisions.of, any of these publications d
I, parties to agreements based on this International Standard are encouraged to investigate the possibility
recent editions of the normative document indicated below. For undated references, the latest edition of th

11576:1994  Information technology — Procedure for the registration of algorithms for the lossless c
of data

Terms and definitions

purpose of this International Standard the following terms and definitions apply.
Access Point

bn in the Encoded Data Stream at which*ddata may be decoded.

Control Symbol

I Symbol may change the cgmpression scheme, reset the History Buffer, mark the end of a Record, ind
indicate the termination of(anyEncoded Data Stream.

Copy Pointer

f the Encoded Data-Stream output in scheme 1 that replaces a string of data bytes with a specification of

data byte

ent of user~data that is to be encoded.

Data Symbol

atisfies the

ons of this
not apply.

pf applying
E normative

pmpression

icate a File

A Matching

An elen

4.6

b i = 11 1l 4 k IV T
CHU U dIT THCUUTU RCTUTUUIAU TCPITSUIILS UIIT U TTIUTT Udld UYyLTS.

Displacement Field

A field in the Copy Pointer that specifies the location within the History Buffer of the first byte of a Matching String.

4.7

Encoded Data Stream

The output stream after encoding User Data.

4.8

Encoded Record

The output stream after encoding one Record of user data.
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4.9 End Marker
A Control Symbol that denotes termination of an Encoded Data Stream.

4.10 End Of Record Symbol (EOR Symbol)
A Control Symbol that denotes the end of a Record in the Encoded Data Stream.
4.11 File Mark

A recorded element used to mark organisational boundaries (e.g. directory boundaries) in user data.

4.12  File Mark Symbol

A Control fymbol in Encoded Data Stream that denotes a File Mark in user data.
4.13  Flush Symbol

A Control [Symbol that, if required, is followed by Pad to make the size of the Encoded Data Stream anjinteger myltiple of

32 bits.
4.14 History Buffer

A data strufture where incoming data bytes are stored for use by scheme 1 compression and decompression.

4.15 Literal 1

A part of the Encoded Data Stream, output in scheme 1, that represents a single data byte.riot encoded into any Copy P
4.16 Literal 2

A part of the Encoded Data Stream, output in scheme 2, that represents a single<ata byte.

4.17 Miatching String

A sequencg of two or more bytes in the History Buffer that is identical with"a sequence of bytes in the user data.

4.18 Match Count
The length] in bytes, of a Matching String.

4.19 tch Count Field
That part of a Copy Pointer that specifies the Match Count.
420 Pad

A number [of bits inserted into the Encoded,Data Stream so that the size of Encoded Data Stream is an integer my
32 bits.

4.21 Record

An elemenf of user data that contains-at least one data byte.

4.22 Record Segment

A section df a Record encdoded in a given scheme.

4.23 R¢set X Symbol

A generic tefererice-to either the Reset 1 Symbol or the Reset 2 Symbol.
4.24 RTset 1 Symbol

A Control Symbol that indicates History Buffer reset, and that subsequent symbols are encoded in scheme 1.

4.25 Reset 2 Symbol
A Control Symbol that indicates History Buffer reset, and that subsequent symbols are encoded in scheme 2.

4.26 scheme 1

A compression scheme that uses a History Buffer to achieve data compression.

4.27 Scheme 1 Symbol
A Control Symbol that indicates subsequent Data Symbols are either Copy Pointers or Literal 1s.

inter.

Itiple of
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4.28
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scheme 2

A packing scheme designed to encode uncompressible data with minimal expansion.

4.29

Scheme 2 Symbol

A Control Symbol that indicates subsequent Data Symbols are encoded in scheme 2.

4.30

user data

Information that is to be encoded, according to this compression algorithm.

5

5.1
The foll

— Thd

— Nupbers in binary notation and bit combinations are strings of digits represented by ZERGs/and ONEs wi

sig]
—  Let
- Al
5.2

The nanges of basic elements, e.g. specific fields, are written with a capital initial letter.

6
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Copy P
offset by
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Literal 1|
which

Conventions and Notations

1:2002(E)

Representation of numbers

bwing conventions and notations apply in this document unless otherwise stated.

setting of bits is denoted by ZERO or ONE.

ificant bit to the left.
ers and digits in parentheses represent numbers in hexadecimal notation.
other numbers are in decimal form.

Names

Acronyms
End Of Record

least significant bit

most significant bit

Algorithm Overview

a that is to be compressed according to.this/International Standard consists of Records and File Marks. Rec
lata bytes, and may be of any non-zerQ length.

es may be encoded in either schemie 1 or scheme 2.

Scheme 1 Encoding

ay exist within Records fepeating strings of two or more data bytes such that information about the length g
tring may be substituted in place of a subsequent copy or copies of that same string. This information is
inter. This International Standard allows Copy Pointer substitution when corresponding bytes of the two
1 to 1 023 data‘bytes within user data. Where string matches occur, data compression is possible, and thd
hcoded data can be less than the number of bits of user data, and data compression is possible. Any data by
repeated String may be encoded as a Copy Pointer. Any data byte that is not encoded as a Copy Pointer is e
, in whieh'a leading bit set to ZERO is added to the data byte, thereby indicating that this is a Literal 1. Ri
opy‘Pointers and literal values are encoded are defined as being encoded according to scheme 1. Scheme 1

h the most

rds consist

nd position
known as a
strings are
number of
tes that are
hcoded as a
pgions over
encoding is

identica

with that of ISO/IEC 15200, except for the addition of Control Symbols. These are both implementations of the

Lempel-Ziv 1 (LZ1) class of data compression algorithms. Following a Reset 1 Symbol or a Scheme 1 Symbol, all bytes of user
data shall be encoded according to scheme 1.

7.2

Scheme 2 Encoding

There may also exist within user data, regions in which few such repeating strings exist. Where there are no repeating strings,
schemel encoding requires a 9-bit Literal 1value in the Encoded Data Stream for every data byte. This results in an Encoded
Data Stream that has 12,5 % more bits than the user data. In order to avoid this data expansion, scheme 2 encoding may be
used. In scheme 2 encoding, data bytes are copied to the output bit stream. In order for a decoder to distinguish a data byte set
to (FF) from a Control Symbol, a trailing bit set to ZERO is encoded following every data byte of (FF). For random data, this
tends to produce an Encoded Data Stream that has about 0,05 % more bits than the user data. Following a Reset 2 Symbol or a

Scheme

2 Symbol, all bytes of user data shall be encoded according to scheme 2.
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https://standardsiso.com/api/?name=2d9921a0c363f1fdf63d0df82ff2c399

ISO/IEC 22091:2002(E)

7.3 History Buffer

Matching strings are found within a 1 024-byte History Buffer. Prior to a Reset X Symbol in the Encoded Data Stream, the
History Buffer is undefined. Immediately following a Reset X Symbol, the History Buffer is defined as containing no data.

As the first 1 024 data bytes following a Reset X Symbol are recorded, each byte is stored in a subsequent location in the
History Buffer, from 0 to 1 023. For each data byte N, comparisons may be made with each of the data bytes at locations 0 to

N-1 to test for Matching Strings.

Once the History Buffer is filled, new bytes replace previously stored bytes in locations 0 to 1 023. The storage location wraps
from 1 023 to 0. For a data byte stored at location N, comparisons may be made with each of the data bytes at locations other

than N, to test for Matching nes. Matching nes mayv wrap around the end of the History Buffer (e.g. Offset 1 0

10).

By updatinlg the History Buffer identically during decoding, the decoder History Buffer shall be identical, after\outpu
specific data byte, with the encoder History Buffer after encoding that same data byte. It is, therefore, ‘net necg
separately {nclude history content information within the Encoded Data Stream.

This International Standard does not specify the conditions under which to reset the History Buffersswitch between §
and schemg¢ 2, or flush to a 32-bit boundary.

8 Encoding Specification

8.1 Uger Data

User data ghall consist of Records and File Marks. Records may contain any numbep of 8-bit data bytes. File Marks
used to mafk organisational boundaries (e.g. directory boundaries) in user data.

8.2 History Buffer

A History Buffer shall be filled with 1 024 byte locations, numbered 0 to~]*023. For any data byte being recorded, thg
Buffer may| contain the 1 023 preceding data bytes. The content of the History Buffer is initially undefined.

Immediately following a Reset X Symbol, the History Buffer is saidto contain no data. As each byte N of the first 1 (}
are recorddd, that byte is stored to location N, from 0 to 1 023gand History Buffer locations 0 to N-1 may be examine}
matching dpta bytes.

After a datp byte is recorded in location 1 023, the next data byte is recorded in location 0, replacing the first data byte
stored therg. As each subsequent data byte is stored(to location N, all History Buffer locations other than location N
examined tp find matching data bytes.

Data bytes|shall be recorded sequentially into the History Buffer regardless of Record boundaries, File Marks, or g
scheme. A Reset X Symbol causes the next'data byte to be stored to location 0, regardless of the location to which any
byte was stpred.

8.3 Encoded Data Stream

An Encodqd Data Stream is_a-stream of Data Symbols, Control Symbols, and Pads. These shall be packed into cor
bytes, startjng with the mostsignificant bit of byte 0. Figure 1 shows a Control Symbol followed by Data Symbol pad
bytes.

, Length

ting any
ssary to

cheme 1

may be

History

24 bytes
d to find

that was
may be

bncoding

previous

secutive
ked into

Control Symbol Data Symbol

Encoded e e 17

Data S b |s

Symbols b b

Byte 0 Byte 1 Byte 2
Encoded m Is | m Is | m Is
Data Bytes | s ] ] b
b

Figure 1 — Encoded Data Stream, packing into bytes
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NOTE - Although an Encoded Data Stream is filled with Pad to 32-bit boundaries, packing is expressed by 8-bit bytes. This allows byte
ordering within larger words to be specified by any application that uses this compression algorithm.

8.3.1 Access Point

An Access Point is a location in the Encoded Data Stream at which data may be decoded, starting with either a File Mark or the
first data byte of a Record. An Access Point must meet the following three requirements.

e It shall occur at a 32-bit boundary. (Previous data shall be padded).
e A Reset X Symbol shall precede the first Data Symbol following the Access Point.
e The first Data Symbol following the Access Point shall represent the first data byte in a Record.

8.4 Data Symbols
Data Symbols shall be used to represent bytes of user data. The Data Symbols are Literal 1, Copy Pointer, or Literal [2.

Following either a Scheme 1 Symbol or a Reset 1 Symbol, only Literal 1 and Copy Pointer Symbols shall‘be used fo represent
data bytgs (scheme 1 encoding).

Following either a Scheme 2 Symbol or a Reset 2 Symbol, only Literal 2 Symbols shall be used to represent| data bytes
(scheme|2 encoding).

8.4.1 Literal 1 Data Symbols

Literal 1 Data Symbols shall be used in scheme 1 encoding to represent all data bytes-that are not encoded as parf of a Copy
Pointer. |They shall be 9-bit Symbols, consisting of a leading bit set to ZERO and a-copy of the data byte, as shown in figure 2.

8 7 6 5 4 3 2 1 0
ZERO data’byte

Figure 2 — Literal 1 Data Symbol

8.4.2 Copy Pointer Data Symbols

A Copy|[Pointer Data Symbol may be used in schemie™1 encoding to represent a string of data bytes for which a Matdhing String
exists in| the History Buffer. A Copy Pointer shall'consist of a leading bit set to ONE, an M-bit Match Count Field, and a 10-bit
Displacgment Field, as shown in figure 3.

NOTE - [This International Standard does nottequire that all Matching Strings be represented by Copy Pointer Data Symbolg, nor does it
specify a|priority when multiple Matching Strings occur.

M+10 M+9 to 10 9 8 7 6 5 4 3 2 1 0
ONE /) Match Count Field Displacement Field

Figure 3 — Copy Pointer Data Symbol
The Displacement Field shall contain the location in the History Buffer of the first data byte of the Matching String.

The MafchiCount Field shall have the length and value specified in Table 1, that indicates the length of the Matching String.

© ISO/IEC 2002 — All rights reserved 5
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Table 1 — Match Count Field values

Match String Match Count Field value
Length (bytes)

2 00

3 01

4 10 00

5 10 01

6 1016

7 10 11

8 110 000

9 110 001

15 110 111

16 1110 0000

17 1110 0001

31 1110:111

32 1111400000000

33 111100000001

270 111111101110

271 111111101111

Reserved and 1111 11110000

Control Symbols :

1111 11111111

A Copy P¢inter may only replace datalbytes from a single Record so that an EOR Symbol in the Encoded Datg Stream
precisely irjdicates the end of one Record!

A Copy Pdinter may refer to a Matching String that includes data bytes from more than one Record, that span File Mlarks, or
that were ehcoded in scheme 2.

The second byte of the Matching String may not exist in the History Buffer when the match begins (e.g. the first byte of the
string to bg replaced may-become the second byte of a matching string). Conversely, the first bytes of a Matching Stfing may
be overwriften by the.bytes of a string being replaced by a Copy Pointer as they are entered sequentially into thg History
Buffer. Thyis, ther:Matching String and the string being replaced need not coexist in their entirety in the History Buffer at the
same time.

8.4.3 — Literal 2 Data Symbols

Literal 2 Data Symbols shall be used in scheme 2 encoding to represent all data bytes. For data bytes set to (00) to (FE), they
shall be 8-bit Symbols, consisting only of a copy of the data byte, as shown in figure 4. For data bytes set to (FF), they shall be
9-bit Symbols, consisting of a copy of the data byte followed by a ZERO, as shown in figure 5.

7 6 5 4 3 2 1 0

data byte

Figure 4 — Literal 1 Data Symbol, data byte (00) to (FE)
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