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Methods and Devices for Encoding and Decoding Binary Data
Technical Field

The present application relates to the technical field of network communications, particularly

to a method and device for encoding binary data and a method and device for decoding binary data.

Background Art

In computers, many resources are stored in the form of binary data, such as pictures,
audio/video streams, and executable programs. The files containing these resources typically are
all binary files. However, in some network protocols or network applications, the only data that
can be transmitted correctly are universal characters. When binary data is transmitted based on
these network protocols or network applications, it first needs to be encoded into character data at
the transmitting end. After it is transmitted to the receiving end, the character data is decoded into
binary data.

In current technologies, Base64 is the most popular binary data encoding and decoding
technology. Base64 uses 64 characters to encode binary data. For N bytes of binary data, each six
continuous bits in the corresponding 8*N bits are segregated as one part. The value of each part is
in the range of 0 ~ 63. This value corresponds to an ASCII (American Standard Code for
Information Interchange) character, The ASCII characters to which all parts correspond are spliced
up to obtain a Base64 code of binary data. The corresponding decoding process is reverse to the
foregoing encoding process and is not described here in more detail.

Clearly, for 3 bytes of binary data, the length of Base64 encoded data is 4 bytes. After a
binary file is converted into a Base64 encoded file, the file length increases by about 33%. That is
to say, a binary file will occupy about one third more traffic in transmission after Base64 encoding.
In mobile Internet applications, it is vital to all services to reduce the interaction traffic between a
server side and a user’s handheld device. After Base64 encoding, the character files are relatively

large, making it difficult to meet the requirements of some strict application scenarios.
Summary
In light of this, the present application provides a method for encoding binary data,
comprising:
obtaining binary data having a length of k bytes, wherein k is a natural number; and
converting the k bytes of the binary data into (k+t) bytes of 7-bit encoded data using a
predetermined encoding algorithm, wherein t is a minimum integer that is greater than or equal to
k divided by 7.

The present application provides a method for decoding binary data, comprising:
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obtaining to-be-decoded 7-bit encoded data having a length of p bytes, wherein p is a natural
number greater than 1; and

converting the p bytes of 7-bit encoded data into (p-t) bytes of binary data using a
predetermined decoding algorithm, wherein t is a minimum integer that is greater than or equal to
p/8.

The present application further provides a device for encoding binary data, comprising:

a binary data obtaining unit, for obtaining binary data having a length of k bytes, wherein k
is a natural number; and

a 7-bit encoding unit, for converting the k bytes of binary data into (k+t) bytes of 7-bit
encoded data using a predetermined encoding algorithm, where t is a minimum integer that is
greater than or equal to k divided by 7.

The present application provides a device for decoding binary data, comprising:

a to-be-decoded data obtaining unit, for obtaining to-be-decoded 7-bit encoded data having
a length of p bytes, wherein p is a natural number greater than 1; and

a 7-bit decoding unit, for converting the p bytes of the 7-bit encoded data into (p-t) bytes of
binary data using a predetermined decoding algorithm, wherein t is a minimum integer that is
greater than or equal to p divided by 8.

From the foregoing technical solution, it can be seen that in the embodiments of the present
application, during encoding, a predetermined encoding algorithm is used to conduct 7-bit
encoding of binary data, and during decoding, a predetermined decoding algorithm is used to
restore the 7-bit encoded data to binary data. As 7 bytes of binary data may be converted into 8
bytes of 7-bit encoded data, after the binary data is converted into 7-bit encoded data, the length
increases by about 14.3%. Therefore, an encoded file obtained after adoption of the technical
solution of the present application is shorter than a Base64 encoded file, requires less data traffic
during transmission over the network, and is suitable for an application scenario having strict
requirements.

Brief Description of the Drawings

FIG. 1 is a flow diagram of a method for encoding binary data in an embodiment of the
present application.

FIG. 2 is a flow diagram of a method for decoding binary data in an embodiment of the
present application.

FIG. 3 is a schematic diagram of an example of a predetermined encoding algorithm in an

embodiment of the present application.
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FIG. 4 is a schematic diagram of an example of an alternative predetermined encoding
algorithm in an embodiment of the present application.

FIG. 5 is a hardware structural diagram of the equipment running an embodiment of the
present application.

FIG. 6 is a logical structural diagram of a device for encoding binary data in an embodiment
of the present application.

FIG. 7 is a logical structural diagram of a device for decoding binary data in an embodiment

of the present application.

Detailed Description

In most encoding methods, the characters to which decimal values 0 ~ 127 correspond can
be supported by various network protocols or network applications for network transmission, such
as ASCII encoding, UTF-7 (Unicode Transformation Format 7, a 7-bit Unicode transformation
format), and 7-bit equal-width encoding. That is to say, after binary files are converted into 7-bit
encoded files by the foregoing encoding methods, they may be transmitted in various applications
according to various protocols.

7-bit encoding is an encoding method that uses the lowest 7 bits of 1 byte to carry data. 7-bit
encoding can convert 7 bytes of binary data into 8 bytes of encoded data. Compared with Base64
encoding, which converts 3 bytes of binary data into 4 bytes, it has higher conversion efficiency;

the encoded files after the conversion are smaller, which save transmission traffic.

Therefore, the embodiments of the present application provide a new method for encoding
binary data and a corresponding method for decoding binary data. They are intended to convert
binary data into 7-bit encoded data and restore 7-bit encoded data to binary data respectively to
reduce the length of encoded data and save the traffic consumed by encoded data during network

transmission, thereby solving the problems in current technologies.

The embodiments of the present application may be applied to any equipment with
computing and storage capabilities. For example, the equipment may be a mobile phone, a tablet
computer, a PC (Personal Computer), a notebook computer, a server, a virtual machine, or any
other physical equipment or logical equipment. Alternatively, the functions in the embodiments of
the present application may be achieved collaboratively by two or more pieces of physical or
logical equipment assuming different duties, wherein the encoding method and the decoding

method may run on different equipment respectively or on the same equipment.
In the embodiments of the present application, the flow of a method for encoding binary data

is shown in FIG. 1.
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Step 110, obtaining binary data.

The to-be-converted binary data may be a binary file, or a segment of binary data as a part
of a file. No limitation is set. The binary data may be read from the storage location of a specific
network, or the to-be-converted binary data may be obtained from a designated cache. Likewise,
the embodiments of the present application present no limitations.

Let the length of the obtained binary data be k (k is a natural number) bytes.

Step 120, converting the k bytes of binary data into (k-+t) bytes of 7-bit encoded data using a
predetermined encoding algorithm, where t is a minimum integer greater than or equal to k/7.

One byte of binary data has 8 effective bits, while one byte of 7-bit encoded data has 7
effective bits. Therefore, when binary data is converted into 7-bit encoded data, 1 - 7 bytes of
binary data may be expressed with 2 - 8 bytes of 7-bit encoded data respectively, and the length
increased after encoding is 1 byte; 8 - 14 bytes of binary data may be expressed with 10 - 16 bytes
of 7-bit encoded data respectively, and the length increased after encoding is 2 bytes. In the same
way, k bytes of binary data may be expressed with (k+t) bytes of 7-bit encoded data, where tis a
minimum integer greater than or equal to k/7. In other words, when k bytes of binary data are
converted into 7-bit encoded data, the length increased is t bytes.

Any algorithm that may perform one-to-one mapping of k bytes of binary data into (k+t)
bytes of 7-bit encoded data may be used as a predetermined encoding algorithm. The embodiments
of the present application present no limitations.

In the embodiments of the present application, the flow of a method for decoding binary data
is as shown in FIG. 2.

Step 210, obtaining to-be-decoded 7-bit encoded data.

Similarly, the to-be-decoded 7-bit encoded data may be an encoded file, or a segment of 7-
bit encoded data as a part of a file. No limitation is set. The 7-bit encoded data may be read from
the storage location of a specific network, or the to-be-decoded 7-bit encoded data may be obtained
from a designated cache. Likewise, the embodiments of the present application present no
limitations.

Let the length of the to-be-decoded 7-bit encoded data be p (p is a natural number greater
than 1) bytes.

Step 220, converting the p bytes of the 7-bit encoded data into (p-t) bytes of binary data using
a predetermined decoding algorithm, where t is a minimum integer greater than or equal to p/8.

As described above, 2 - 8 bytes of 7-bit encoded data may express 1 - 7 bytes of binary data
respectively, and the length reduced after decoding is 1 byte; 10 - 16 bytes of 7-bit encoded data
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may express 8 - 14 bytes of binary data respectively, and the length reduced after decoding is 2
bytes. In the same way, p bytes of 7-bit encoded data may express (p-t) bytes of binary data, where
t is a minimum integer greater than or equal to p/8. In other words, when p bytes of 7-bit encoded

data are converted into binary data, the length reduced is t bytes.

An algorithm that reverts the predetermined encoding algorithm used when binary data is
converted into 7-bit encoded data and that can restore p bytes of 7-bit encoded data to (p-t) bytes
of pre-encoding binary data may be used as a predetermined decoding algorithm in the

embodiments of the present application.

In one mode of implementation, encoding may be conducted based on the following thinking:
1 byte of binary data consists of 8 bits. As 7-bit encoding can use only the lowest 7 bits in 1 byte,
1 byte of binary data needs to be expressed with 1 byte of 7-bit encoding and 1 bit in 1 extra byte.
1 byte of 8-bit binary data may be split into 2 parts. A specific predetermined bit (it may be any bit
of bit 0 - bit 7) is used as 1 bit expressed with the extra byte, and the remaining 7 bits except the
predetermined bit are expressed with 1 byte of 7-bit encoding. The other 6 bits in the extra byte
may be used to carry the predetermined bits of 6 other bytes of binary data. In this way, whenever
7 bytes of binary data are mapped into 7-bit encoding, 1 byte will be added, and when fewer than
7 bytes of binary data are mapped into 7-bit encoding, 1 byte will be added, too. Therefore, when
k bytes of binary data are mapped into 7-bit encoding, t bytes will be added.

In one example, the predetermined encoding algorithm in this mode of implementation may
operate in the following manner: extracting a predetermined bit of each byte in k bytes of binary
data, combining the predetermined bits into t bytes of 7-bit encoded combined-bit data according
to a set bit order, using the remaining 7 bits of each byte of the k bytes of binary data as k bytes of
7-bit encoded remaining-bit data, and arranging the k bytes of 7-bit encoded remaining-bit data
and the t bytes of 7-bit encoded combined-bit data according to the set byte order, thereby obtaining
(k+t) bytes of 7-bit encoded data.

Correspondingly, during decoding, the predetermined decoding algorithm in this mode of
implementation may operate in the following manner: as p is equal to (k+t), p bytes of 7-bit
encoded data contain t bytes of 7-bit encoded combined-bit data and k bytes of 7-bit encoded
remaining-bit data arranged according to a set byte order. After the t bytes of the combined-bit data
and the k bytes of the remaining-bit data are identified according to the set byte order, k bits are
extracted from the t bytes of the combined-bit data according to the set bit order, and each of the
extracted bits are inserted to the predetermined bit of the k bytes of remaining-bit data

corresponding to a set bit order of the bit, thereby obtaining k bytes of binary data.
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The set bit order and the set byte order may be configured freely as long as the predetermined
encoding algorithm and the predetermined decoding algorithm employ the same set bit order and
set byte order. For example, the set bit order may be bit 0 to bit (s-1) or bit (s-1) to bit 0 of a byte
of the combined-bit data, corresponding to s continuous (s is a natural number not greater than 7)
bytes of remaining-bit data, respectively. As another example, the set byte order may be k bytes of
remaining-bit data before t bytes of combined-bit data, or t bytes of combined-bit data before k
bytes of remaining-bit data, and the k bytes of remaining-bit data are arranged according to the
corresponding binary data.

Two specific examples of the foregoing mode of implementation are provided below:

Example 1: Please refer to FIG. 3. In a predetermined encoding algorithm, the most
significant bit may be used as a predetermined bit, and the most significant bits (the 7* bits) of k
bytes of binary data generate t bytes of combined-bit data in a set bit order of bit 6 to bit O of the
first byte of combined-bit data, bit 6 to bit 0 of the second byte of combined-bit data .... Bit 0 - bit
6 in each of the k bytes of binary data are used as the k bytes of remaining-bit data. The t bytes of
the combined-bit data are arranged ahead of the k bytes of the remaining-bit data to obtain (k+t)
bytes of 7-bit encoded data of k bytes of binary data.

In a predetermined decoding algorithm of the first example, the first t bytes of the p (p=k+t)
bytes of 7-bit encoded data are used as combined-bit data, and the last k bytes are used as
remaining-bit data. k predetermined bits are extracted from the t bytes of the combined-bit data
according to a set bit order of bit 6 to bit 0 of the first byte of combined-bit data, bit 6 to bit 0 of
the second byte of combined-bit data .... The k predetermined bits extracted in order are inserted

to the most significant bits of k remaining-bit data in turn to obtain k bytes of binary data.

Example 2: Please refer to FIG. 4. In another predetermined encoding algorithm, the 4 bit
is used as a predetermined bit, and 7 continuous bytes of binary data are treated as a group. If there
remains fewer than 7 bytes of data, then the remaining data is also treated as a group, the k bytes
of binary data will form t groups. Using a group as a unit, the predetermined bit of each byte in a
group of binary data is extracted, 1 byte of combined-bit data is generated according to a set bit
order from bit 0 to bit 6, and bit 5 - bit 7 of each byte of binary data in the group are shifted
rightwards by one bit to obtain 7-bit encoded remaining-bit data. The combined-bit data of each
group is arranged ahead of the remaining-bit data of the group, and t groups are arranged using a
group as a unit to obtain (k+t) bytes of 7-bit encoded data.

In the predetermined decoding algorithm of the second example, 8 continuous bytes of 7-bit
encoded data are treated as a group. If there remains fewer than 8 bytes, then the remaining data is

also treated as a group, then p (p=k+t) bytes of binary data will form t groups. Using a group as a
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unit, supposing a specific group has (s+1) (s is a natural number not greater than 7) bytes in total,
then the first byte in the group is combined-bit data, and the 2" byte - the (s+1)™ byte are s bytes
of remaining-bit data; bit 0 - bit s of the combined-bit data in the group are inserted into the 4™ bit
of the 2" byte - the (s+1)" byte, respectively, of the remaining-bit data in the group to obtain s
bytes of binary data. The binary data obtained from each group is arranged in order to obtain k

bytes of decoded binary data.

It can be seen that, in the embodiments of the present application, during encoding, a
predetermined encoding algorithm is employed to convert binary data into 7-bit encoded data, and
during decoding, a corresponding predetermined decoding algorithm is employed to restore the 7-
bit encoded data to binary data. As the data length increases by about 14.3% after binary data is
converted into 7-bit encoded data, which is much smaller than the length increased during Base64
encoding, the encoded files obtained after adoption of embodiments of the present application
require less traffic during transmission on the network and are suitable for an application scenario

having strict requirements.

In an application example of the present application, an encoding algorithm is employed to
convert the data of picture origin.jpg into 7-bit ASCII encoded data, and a corresponding decoding
algorithm restores the 7-bit ASCII encoded data to binary data.

A JavaScript program for achieving the encoding method is as follows:
var buf = new Buffer(1024); // establishing a buffer zone used for encoding
var data = fs.readFileSync('origin.jpg"); // data is the binary data of the picture origin.jpg
var length = data.length + Math.ceil(data.length / 7); / length is the length of 7-bit encoded
data after conversion

var body = new Buffer(length); // body is 7-bit encoded data after conversion
var offset = 0;
var swap = 0;
var count = 0;
for (var i = 0; i < data.length, i++) {

swap | = ( (data [i] & 0x80) >> (i% 7+ 1) );

count ++;

if (i===data.length — 1 ||count % 7===0) {

body.writeUInt8(swap, ++offset);

swap=0;
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}// starting from the first byte of data, the most significant bits of each 7 bytes is combined
to generate ASCII encoded combined-bit data, where the most significant bit of the 7" byte of
binary data among each 7 bytes is in bit 0, and the most significant bit of the 1 byte of binary data
is in bit 6. The combined-bit data is written into body one by one until the last byte of data.

for (var i=0; i < data.length; i++) {

body.writeUInt8(data [i] & 0x7f, ++offset);

}// starting from the first byte of data, the lowest 7 bits of each byte is used to generate ASCII
encoded remaining-bit data, and they are written into body one by one.

Suppose temp is 7-bit encoded data to be decoded, then the JavaScript program for achieving
the decoding method is as follows:

var len=temp.length — Math.ceil(temp.length / 8); //len is the length of the binary data after
decoding

var buf = new Buffer(len), //buf is the binary data after decoding

for (var i = 0; i < buf.length; i++) {

var swap = 0;

swap | = ((temp.readUInt8 (parselnt(i / 7)) << (i% 7 + 1)) & 0x80);
swap | = temp.readUInt8(i+temp.length - len);

buf.writeUInt8(swap, i);

} //the first (temp.length - len) bytes of temp are combined-bit data, and the rest is remaining-
bit data; starting from the first byte of the combined-bit data, bit 6 - bit 0 of each byte are extracted
in turn and inserted to the most significant bits of the remaining-bit data in turn and written into
buf

Corresponding to the implementation of the above flow, the embodiments of the present
application further provide a device for encoding binary data and a device for decoding binary data.
These two devices both may be implemented through software, through hardware, or through a
combination of hardware and software. Taking implementation through software as an example, a
device in a logical sense is formed through a CPU (Central Process Unit) of a piece of equipment,
which reads the corresponding computer program commands to memory and runs them. In terms
of hardware, in addition to a CPU, memory, and NVM (nonvolatile memory) as shown in FIG. 5,

the equipment where the device for encoding binary data or the device for decoding binary data is
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located normally also includes other hardware such as a chip for transceiving radio signals and/or

a board card for achieving the function of network communications.

FIG. 6 shows a device for encoding binary data in an embodiment of the present application,
comprising a binary data obtaining unit and a 7-bit encoding unit. The binary data obtaining unit
is for obtaining binary data having a length of k bytes, where k is a natural number. The 7-bit
encoding unit is for converting the k bytes of the binary data into (k+t) bytes of 7-bit encoded data
using a predetermined encoding algorithm, where t is a minimum integer that is greater than or
equal to k/7.

In one mode of implementation, the predetermined encoding algorithm comprises: extracting
a predetermined bit of each byte of the k bytes of binary data and combining them into t bytes of
7-bit encoded combined-bit data according to a set bit order, using the remaining 7 bits of each
byte of the k bytes of binary data as k bytes of 7-bit encoded remaining-bit data, and arranging the
k bytes of 7-bit encoded remaining-bit data and the t bytes of 7-bit encoded combined-bit data
according to a set byte order to generate 7-bit encoded data of the binary data.

In the foregoing mode of implementation, the set byte order includes: the k bytes of
remaining-bit data before or after the t bytes of combined-bit data, arranged according to the
corresponding binary data.

In this mode of implementation, the set bit order includes: using the predetermined bits
extracted from s continuous bytes of the binary data as bit 0 to bit (s-1) or bit (s-1) to bit 0 of 1 byte
of combined-bit data, where s is a natural number not greater than 7.

In the foregoing mode of implementation, the predetermined bit is the most significant bit of
each byte.

FIG. 7 shows a device for decoding binary data in an embodiment of the present application,

comprising a to-be-decoded data obtaining unit and a 7-bit decoding unit. The to-be-decoded data

. obtaining unit is for obtaining to-be-decoded 7-bit encoded data having a length of p bytes, where

p is a natural number greater than 1. The 7-bit decoding unit is for converting the p bytes of the 7-
bit encoded data into (p-t) bytes of binary data using a predetermined decoding algorithm, where t
is a minimum integer greater than or equal to p/8.

In one mode of implementation, the predetermined decoding algorithm comprises: obtaining
k bytes of remaining-bit data and t bytes of combined-bit data from the p bytes of 7-bit encoded
data according to a set byte order, where k is a difference obtained by subtracting t from p;
extracting k bits from the t bytes of 7-bit encoded combined-bit data; and inserting each of the
extracted bits to a predetermined bit of k bytes of remaining-bit data corresponding to the set bit

order of the bit, thereby obtaining k bytes of binary data.
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In the foregoing mode of implementation, the set byte order includes: the k bytes of
remaining-bit data before or after the t bytes of combined-bit data, arranged according to the
corresponding binary data.

In the foregoing mode of implementation, the set bit order includes: bit 0 to bit (s-1) or bit
(s-1) to bit 0 of 1 byte of combined-bit data in correspondence to s continuous bytes of remaining-
bit data, respectively, where s is a natural number not greater than 7.

In the foregoing mode of implementation, the predetermined bit is the most significant bit of
each byte.

The foregoing descriptions are preferred embodiments of the present application and are not
intended to limit the present application. All modifications, equivalent substitutions, and
improvements made without departing from the spirit and principle of the present application shall
fall within the scope of the present application.

In a typical configuration, the computing equipment comprises one or a plurality of
processors (CPU), 1/0 interfaces, network interfaces, and internal memories.

The internal memory may be in a form of volatile memory, random access memory (RAM),
and / or non-volatile memory among computer readable media, such as read-only memory (ROM)

or flash memory (flash RAM). The internal memory is an example of computer readable media.

Computer readable media include non-volatile, volatile, removable, and non-removable
media and may achieve information storage by any method or technology. Information may be
computer readable instructions, data structures, program modules, or other data. Examples of
computer storage media include, without limitation, phase change random access memory (PRAM),
static random access memory (SRAM), dynamic random access memory (DRAM) and other types
of random access memory (RAM), read only memory (ROM), electrically erasable programmable
read only memory (EEPROM), flash memory or other memory technologies, compact disc — read
only memory (CD-ROM), digital video disk (DVD) or other optical memory, cassette type
magnetic tape, tape disk memory or other magnetic storage devices, or any other non-transfer
media. They may be used to store information that is accessible to computer devices. According to
the definition in this document, computer readable media do not include transitory media, such as
modulated data signals and carriers.

It should be further noted that terms “include”, “contain”, or their variants are intended to
cover non-exclusive inclusion so that a process, method, commodity, or equipment including a
series of elements not only includes these elements but also includes other elements not clearly set
out, or also includes the elements inherent to such process, method, commodity or equipment.

Unless otherwise limited, the elements defined by the phrasing “include one...” do not exclude the
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presence of other, similar elements in the process, method, commodity, or equipment including the
elements.

Those skilled in the art should understand that the embodiments of the present application
may be provided as methods, systems, or computer program products, so the present application
may adopt a purely software embodiment form, a purely hardware embodiment form, or an
embodiment form that combines software and hardware. Further, the present application may adopt
a form of computer program product implemented on one or a plurality of computer-usable storage
media (including but not limited to disk memory, CD-ROM, and optical memory) that contain

computer-usable program codes.
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CLAIMS

1. A method for encoding binary data, comprising:

obtaining binary data having a length of k bytes, wherein k is a natural number; and

converting the k bytes of binary data into (k+t) bytes of 7-bit encoded data using a
predetermined encoding algorithm, wherein t is a minimum integer that is greater than or equal to
k divided by 7.

2. The method according to claim 1, wherein the predetermined encoding algorithm
comprises: extracting a predetermined bit of each byte of the k bytes of binary data and combining
the predetermined bits into t bytes of 7-bit encoded combined-bit data according to a set bit order;
using the remaining 7 bits of each byte of the k bytes of binary data as k bytes of 7-bit encoded
remaining-bit data, and arranging the k bytes of 7-bit encoded remaining-bit data and the t bytes
of 7-bit encoded combined-bit data according to a set byte order to generate 7-bit encoded data of
the binary data.

3. The method according to claim 2, wherein the set byte order comprises: the k bytes of
remaining-bit data before or after the t bytes of combined-bit data, arranged according to the
corresponding binary data.

4, The method according to claim 2, wherein the set bit order comprises: using the
predetermined bits extracted from s continuous bytes of the binary data as bit 0 to bit (s-1) or bit
(s-1) to bit 0 of one byte of the combined-bit data, wherein s is a natural number not greater than
7.

5. The method according to claim 2, wherein the predetermined bit is the most significant
bit of each byte.

6. A method for decoding binary data, comprising:

obtaining to-be-decoded 7-bit encoded data having a length of p bytes, wherein p is a natural
number greater than 1; and

converting the p bytes of 7-bit encoded data into (p-t) bytes of binary data using a
predetermined decoding algorithm, wherein t is a minimum integer that is greater than or equal to
p divided by 8.

7.  The method according to claim 6, wherein the predetermined decoding algorithm
comprises: obtaining k bytes of remaining-bit data and t bytes of combined-bit data from the p
bytes of 7-bit encoded data according to a set byte order, wherein k is a difference obtained by

subtracting t from p; extracting k bits from the t bytes of 7-bit encoded combined-bit data; and
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inserting each of the extracted bits to a predetermined bit of the k bytes of remaining-bit data
corresponding to a set bit order of the bit, thereby obtaining k bytes of binary data.

8.  The method according to claim 7, wherein the set byte order comprises: the k bytes of
remaining-bit data before or after the t bytes of combined-bit data, arranged according to the
corresponding binary data.

9.  The method according to claim 7, wherein the set bit order comprises: bit O to bit (s-1)
or bit (s-1) to bit 0 of one byte of the combined-bit data corresponding to s continuous bytes of the
remaining-bit data, respectively, wherein s is a natural number not greater than 7.

10. The method according to claim 7, wherein the predetermined bit is the most significant
bit of each byte.

11. A device for encoding binary data, comprising:

a binary data obtaining unit, for obtaining binary data having a length of k bytes, wherein k
is a natural number; and

a 7-bit encoding unit, for converting the k bytes of binary data into (k+t) bytes of 7-bit
encoded data using a predetermined encoding algorithm, wherein t is a minimum integer that is
greater than or equal to k divided by 7.

12. The device according to claim 11, wherein the predetermined encoding algorithm
comprises: extracting a predetermined bit of each byte of the k bytes of binary data and combining
the predetermined bits into t bytes of 7-bit encoded combined-bit data according to a set bit order;
using the remaining 7 bits of each byte of the k bytes of binary data as k bytes of 7-bit encoded
remaining-bit data, and arranging the k bytes of 7-bit encoded remaining-bit data and the t bytes
of 7-bit encoded combined-bit data according to a set byte order to generate 7-bit encoded data of
the binary data.

13.  The device according to claim 12, wherein the set byte order comprises: the k bytes of
remaining-bit data before or after the t bytes of combined-bit data, arranged according to the
corresponding binary data.

14. The device according to claim 12, wherein the set bit order comprises: using the
predetermined bits extracted from s continuous bytes of the binary data as bit 0 to bit (s-1) or bit
(s-1) to bit 0 of one byte of the combined-bit data, wherein s is a natural number not greater than
7.

15.  The device according to claim 12, wherein the predetermined bit is the most significant
bit of each byte.

16. A device for decoding binary data, comprising:
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a to-be-decoded data obtaining unit, for obtaining to-be-decoded 7-bit encoded data having
a length of p bytes, wherein p is a natural number greater than 1: and

a 7-bit decoding unit, for converting the p bytes of 7-bit encoded data into (p-t) bytes of
binary data using a predetermined decoding algorithm, wherein t is a minimum integer that is
greater than or equal to p divided by 8.

17. The device according to claim 16, wherein the predetermined decoding algorithm
comprises: obtaining k bytes of remaining-bit data and t bytes of combined-bit data from the p
bytes of 7-bit encoded data according to a set byte order, wherein k is a difference obtained by
subtracting t from p; extracting k bits from the t bytes of 7-bit encoded combined-bit data; and
inserting each of the extracted bits to a predetermined bit of the k bytes of remaining-bit data
corresponding to a set bit order of the bit, thereby obtaining k bytes of binary data.

18. The device according to claim 17, wherein the set byte order comprising: the k bytes
of remaining-bit data before or after the t bytes of combined-bit data, arranged according to the
corresponding binary data.

19. The device according to claim 17, wherein the set bit order comprises: bit 0 to bit (s-1)
or bit (s-1) to bit 0 of one byte of the combined-bit data corresponding to s continuous bytes of the
remaining-bit data, respectively, wherein s is a natural number not greater than 7.

20. The device according to claim 17, wherein the predetermined bit is the most significant

bit of each byte.



