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(57) ABSTRACT 

The invention provides a general-purpose processor Which is 
capable of performing high-speed variable-length decoding 
process. The general-purpose processor is provided With a 
video data register served for exclusively storing the vari 
able-length code Which is capable of storing the data having 
a length larger than the maximum length of the variable code 
to be subjected to variable-length decoding, a data counter 
register served for exclusively storing the length of the data 
Which has not been subjected to variable-length decoding 
out of the data stored in the video data register, and a pointer 
register exclusively served for storing the address of the 
variable-length code to be read out next in a variable-length 

(22) Filed: J an, 13, 2000 code bit stream stored in cache memory, and in an ALU for 
performing general-purpose operation, the variable-length 

(30) Foreign Application Priority Data code stored in the video data register is variable-length 
decoded by controlling the video data register, data counter, 

Jan. 14, 1999 (JP) ...................................... .. P11-007462 and pointer register. 

-————w """""""""""""""""""""""" ‘I INSTRUCTION 11 g 

I FETCH / g 
I SECTION I} 

I I INSTRuOTION /12 I DECODER g 2s\ I 22 g 

i I I / I 
g POINTER I I l REGISTER VIDEO DATA DATA % 
; REGISTER ALU GROUP REGISTER OOuNTER g 
I (Rdptr) \ \ (Bfr) REGISTER 5 
g I \ X I \ (Incnt) s 
I 13 14 i 

II I I 21 t CACHE 16 I 15/ MEMORY ; 

.= I I 

BIT _. DMUX = ' = “ 

STREAM / ‘ R 1 
I 4 

MAIN 



Patent Application Publication Jul. 4, 2002 Sheet 1 0f 5 US 2002/0084922 A1 

E052 N 

.EGEQ Q._> 

z_<_>_ \ m 
w > \ 

255m 

1. M u" v x355 r] :m 

m, .................................................................................. ..<. ......................................................... -. 
E0552 \9 

®_. wIO<O 

: 

A > K _.N a = < _ V v = f 3 2 

25:: < f f i _ EEEME 2Q n5omo SQEV mm?znoo mwiwwm 3.2 556mm #3 5,3 0M5; E56? M P by 556a 
\ r FIL / 

mm 8 

» ZOFOww IO._.mE 



Patent Application Publication Jul. 4, 2002 Sheet 2 0f 5 US 2002/0084922 A1 

IE1 I?l 1G1 

5&5? w Ease: w :iés N 5&3? P 
=52 :Ew 5:55 

22668 65% 
\O_ T 

6:82 lloATomw E59: 5.32 ‘GALA E5? E259 loAToAT E53 5:52 loAToA 
m Exam whqo Poz 



Patent Application Publication Jul. 4, 2002 Sheet 3 0f 5 US 2002/0084922 A1 

FIGJA 

iv 

FIG.3B 

in1 
...1 out 

in2 W % 



Patent Application Publication Jul. 4, 2002 Sheet 4 0f 5 US 2002/0084922 A1 

FIG.4 

#1 
INSTRUCTION 11 

FETCH / 
SECTION 

INSTRUCTION f12 
DECODER 

'_'—___l 

‘ ‘ REGISTER 

AI_U GROUP 

I \ \ 
13 14 

4 II ‘ \ : 

CACHE 16 
15/ MEMORY 

A 

BIT __. = I = STREAM DMUX ‘ \ 1 

/ I 4 
3 MAIN 

2 / MEMORY VLD CIRCUIT 



Patent Application Publication Jul. 4, 2002 Sheet 5 0f 5 US 2002/0084922 A1 

32bits 

FIG.5A Bfr N 

FIG.5B Temp N 

right shift 

FIG.5C Temp 0 N 

snow_bits() 

32bits 

FI6A Bfr N Next_data 

left shift 

FI6B Btr Next_data 0 

8bits 

FIG.6C 0 nd 0 d NEW 8 BIT 
* n : - 

Rdptr DATA POINTED 
TO BY Rdpfr 

F Bfr Next_data nd 0 
continue 
several times 

f|ush_buffer() 



US 2002/0084922 A1 

HIGH SPEED VARIABLE LENGTH DECORDING 
PROCESSOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an operation unit, and 
more particularly to an operation unit Which is capable of 
high-speed variable-length decoding in, for example, a gen 
eral-purpose processor. 

[0003] 2. Description of Related Art 

[0004] FIG. 4 shoWs an exemplary structure of a conven 
tional VLD (variable-length decoding) circuit Which utiliZes 
a general-purpose processor. 

[0005] For example, a transport stream based on MPEG 
(Moving Picture Experts Group) 2 system is supplied to a 
DMUX (demultiplexer) 3, and the DMUX 3 separates the 
elementary stream of a video and audio from the transport 
stream. A video elementary stream obtained in the DMUX 
3 is supplied to a main memory 2 through a bus 4 and stored 
in a main memory 2. 

[0006] The main memory 2 stores the video elementary 
stream supplied from the DMUX 3 as described herein 
above and has a stored program for operating a general 
purpose processor 1 as a VLD circuit, and the general 
purpose processor 1 decodes a variable-length code stored in 
the main memory 2 by operating the program stored in the 
main memory 2. 

[0007] In detail, the general-purpose processor 1 com 
prises an instruction fetch section 11, an instruction decoder 
12, and an ALU (Arithmetic Logic Unit) 13, a register group 
14, a cache memory 15, and an internal bus 16, and the 
program stored in the main memory 2 is supplied to the 
cache memory 15 through the bus 14 occasionally and 
stored therein. 

[0008] The instruction fetch section 11 suitably fetches a 
command (instruction) Which constitutes the program stored 
in the cache memory 15 and supplies it to the instruction 
decoder 12. The instruction decoder 12 decodes a command 
supplied from the instruction fetch section 11 and supplies 
the decoded result to the ALU 13. The ALU 13 performs 
various general processes as required according to the 
decoded result supplied from the instruction decoder 12 
While reading and Writing the data from and in the register 
group 14. 

[0009] In detail, the main memory 2 has the stored pro 
gram used for variable-length decoding, and the ALU 13 
performs processes required for variable-length decoding. 

[0010] In detail, a video elementary stream stored in the 
main memory 2 is occasionally transferred to the cache 
memory 15 through the bus 4 and stored therein. The video 
elementary stream stored in the cache memory 15 is occa 
sionally transferred to the register 14 through the internal 
bus 16 and stored therein, and subjected to variable-length 
decoding in the ALU 13. 

[0011] The register group 14 comprises, for example, a 
plurality of 32 bit registers, and in the ALU 13, any one of 
these registers is assigned to the buffer Bfr (video stream 
data buffer) Which stores a variable-length code to be 
subjected to variable-length decoding out of variable-length 
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codes Which are components of the video elementary stream 
(therefore, the buffer Bfr is 32 bits), and the data stored in 
the buffer Bfr is subjected to general-operation correspond 
ing to functions such as shoW_bits( ), get_bits( ), and 
?ush_buffer ( ) to perform variable-length decoding. 

[0012] The function shoW_bits(int N) is for observing N 
bits from MSB (Most Signi?cant Bit) of the buffer Bfr, and 
described as shoWn herein under, for example, in C lan 
guage. 

unsigned int shoWibits(int N) 

return Bfr >> (32-N); 

[0013] According to the function shoW_bits(int N), the 
content of the buffer Bfr that is one register of the register 
group 14 as shoWn in FIG. 5A is copied in another register 
(temporary register) Temp of the register group 14, and 
shifted to the right by 32-N bits (Bfr>>(32-N) As the 
result, N bits are set from MSB of the buffer Bfr to loWer N 
bits of the register Temp as shoWn in FIG. 5C, and this is 
returned as the functional value of the function shoW_bits 
(int N) (return Bfr>>(32-N) In this case, the stored value of 
the buffer Bfr is not changed. 

[0014] In the case that higher N bits of the buffer Bfr 
observed in the function shoW_bits( ) and get_bits( ) are 
discarded and the number of bits of the stored value of the 
buffer Bfr that remains residual after discarding is equal to 
or smaller than the maximum length of the variable-length 
code, the function ?ush_buffer(int N) reads the subsequent 
data from the cache memory 15 for supplement, for 
example, it is described as shoWn herein under in C lan 
guage: 

void flushibuffer?nt N) 

} 
} 

[0015] The variable Rdptr is a pointer to the address 
(position) of a variable-length code to be read out next in the 
video elementary stream stored in the cache memory 15, one 
of the registers Which are components of the register group 
14 is assigned to the variable Rdptf. The variable Incnt is a 
variable for storing the length of the data Which has not been 
subjected to variable-length decoding out of the data stored 
in the buffer Bfr, one of the registers Which are components 
of the register group 14 is assigned to the variable Incnt. 

[0016] According to the function ?ush_buffer(int N), as 
shoWn in FIG. 6A, When variable-length decoding of the 
higher N bits of the buffer Bfr is completed, the stored value 
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of the buffer Bfr is bit-shifted to the left by N bits (Bfr<<= 
N), and as the result the stored value of the buffer Bfr is 
changed as shown in FIG. 6B. 

[0017] The variable Incnt is decremented by N, and the 
variable Incnt is changed so as to indicate the length of the 
data (portion described as Next_data in FIG. 6B and FIG. 
6D) Which has not been subjected to variable-length decod 
ing after the stored value of the buffer Bfr is left-shifted by 
N bits as shoWn in FIG. 6B. 

[0018] Furthermore, in the case that the variable Incnt 
after changing is equal to or shorter than the maximum 
length (herein, for example, 24 bits) of the variable-length 
code (if (Incnt<=24), stuf?ng process is performed, that is, 
the data subsequent to the data Which has not been subjected 
to variable-length decoding stored in the buffer Bfr is read 
out from cache memory 15 and supplemented until the 
variable Incnt exceeds 24 bits, namely the maximum length 
of the variable-length code (While (Incnt<=24)). 

[0019] In detail, the pointer Rdptr is incremented by 1 
(Rdptr++), and the data (Which is the component of the video 
elementary stream) stored at the address pointed to by the 
pointer is read out from the cache memory 15. Herein it is 
assumed that, for example, 8-bit data is stored at the address 
of the cache memory 15 Which is pointed to by the pointer 
Rdptr. The 8-bit data stored at the address pointed to by the 
pointer Rdptr is read out from the cache memory 15. 

[0020] The 8-bit data nd (represented by Rdptr) read out 
from the cache memory 15 is stored in the loWer 8 bits of one 
of the registers Which are components of the register group 
14 through the internal bus 18. The ALU 13 reads out the 
stored value of the register Where the 8-bit data nd is stored, 
and shifts to the left by 24-Incnt bits as shoWn in FIG. 6C 
(Rdptr++<<(24-Incnt)). 

[0021] Furthermore, the ALU 13 operates OR (referred to 
as bit OR suitably) for each bit of the bit shift result (FIG. 
6C) and the stored value (FIG. 6B) of the buffer Bfr, and 
stores the operation result in the buffer Bfr (bfr |=Rdptr++ 
<<(24-Incnt)) as shoWn in FIG. 6D. As the result, the data 
(FIG. 6D) formed by supplementing the data (FIG. 6B) 
Which has remained residual after the higher N bits of the 
original stored value (FIG. 6A) has been discarded and 
Which has not been subjected to variable-length decoding 
With the subsequent 8-bit data is stored in the buffer bfr. 

[0022] The ALU 13 increments the variable Incnt Which 
represents the length of the data Which has not been sub 
jected yet to variable-length decoding out of the data stored 
in the buffer Bfr by 8 namely the data quantity of the data 
nd (Incnt+=8), and the above-mentioned stuffing process 
(process for supplementing the buffer Bfr With the data in 
8-bit units) is repeated until the variable Incnt exceeds 24 
bits namely the maximum length of the variable-length code 
(While (Incnt<=24)). 
[0023] The function get_bits(int N) performs the process 
Which corresponds to both functions shoW_bits( ) and 
?ush_buffer( ), and is described as shoWn herein under in, 
for example, C language: 
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unsigned int getibits(int N) 

unsigned int Val; 
Val = Sl’1OWib1tS(N); 

flushibuffer(N); 
return Val; 

[0024] In the above-mentioned conventional VLD circuit, 
because the register group 14 comprises general-purpose 
registers Which the ALU 13 for general-purpose operation 
uses for operation, it is difficult to perform high-speed VLD 
processing. 

SUMMARY OF THE INVENTION 

[0025] The present invention Was accomplished to solve 
the problem, it is the object of the present invention to 
provide an operation unit Which is capable of high-speed 
VLD processing in a general-purpose processor. 

[0026] An operation unit for general-purpose operation 
comprising a general-purpose storage means for storing the 
data for the general-purpose operation, a variable-length 
code storage means for exclusively storing a variable-length 
code capable of storing the data having the length equal to 
or longer than the maximum length of the variable-length 
code to be subjected to variable-length decoding, a length 
storage means for exclusively storing the length of the data 
not subjected to variable-length decoding out of the data 
stored in the variable-length code storage means, a position 
storage means for exclusively storing the position of the 
variable-length code to be read out next in a bit stream of the 
variable-length code, and an operation means for the gen 
eral-purpose operation for variable-length decoding the vari 
able-length code stored in the variable-length code storage 
means by controlling the variable-length code storage 
means, length storage means, and position storage means. 

[0027] In the operation unit having the above-mentioned 
structure, the general-purpose storage means stores the data 
for performing general-purpose operation. The variable 
length code storage means is exclusively served for storing 
a variable-length code Which is capable of storing the data 
having the length equal to or longer than the maximum 
length of the variable-length code to be subjected to vari 
able-length decoding, and the length storage means is served 
for storing the length of the data Which has not been 
subjected to variable-length decoding out of the data stored 
in the variable-length code storing means. The position 
storage means is served for exclusively storing the position 
of the variable-length code to be read out next out of codes 
of a variable-length code bit stream, and the operation means 
is served for performing general-purpose operation to vari 
able-length decode the variable-length code stored in the 
variable-length code storage means by controlling the vari 
able-length code storage means, length storage means, and 
position storage means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a block diagram for illustrating an 
exemplary structure of an embodiment of a VLD circuit to 
Which the present invention is applied. 
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[0029] FIG. 2 is a circuit diagram for illustrating an 
exemplary structure of a barrel shifter comprising path 
transistors mounted on the ALU 13 shoWn in FIG. 1. 

[0030] FIG. 3A and FIG. 3B are circuit diagrams for 
illustrating exemplary structures of circuits for operating OR 
mounted on the ALU 13 shoWn in FIG. 1. 

[0031] FIG. 4 is a block diagram for illustrating an 
exemplary structure of a conventional VLD circuit. 

[0032] FIG. 5A to FIG. 5C are diagrams for describing 
the process performed by the function shoW_bits( 

[0033] FIG. 6A to FIG. 6D are diagrams for describing 
the process performed by the function ?ush_buffer( 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] FIG. 1 is an exemplary structure of an embodiment 
of a VLD circuit to Which the present invention is applied. 
The same components as shoWn in FIG. 4 are given the 
same characters as given in FIG. 4, and the description is 
omitted hereinafter. In detail, the VLD circuit shoWn in FIG. 
1 comprises a general-purpose processor 1, a main memory 
2, a DMUX 3, and a bus 4, and has the same structure as 
shoWn in FIG. 4 basically. 

[0035] HoWever, the general-purpose processor 1 is pro 
vided With a video data register 21 for storing predetermined 
exclusive data (variable-length code storage means), a data 
counter 22 (length storage means), and a pointer register 23 
(position storage means) in addition to the register group 14 
(general-purpose storage means) for storing the data for 
general-purpose operation. 

[0036] The video data register 21 is to be assigned to the 
above-mentioned buffer Bfr, and structured so as to be a 
register for exclusively storing the variable-length code read 
out from the cache memory Which is to be subjected to 
variable-length decoding by the ALU 13. The video register 
21 stores more data than each register Which is a component 
of the general-purpose register group 21, namely the data of 
more than 32 bits, for example 64-bit data. 

[0037] The data counter register 22 is to be assigned to the 
above-mentioned variable Incnt, and structured so as to be 
a register for exclusively storing the value Which the vari 
able Incnt has to hold. 

[0038] The pointer register 23 is to be assigned to the 
above-mentioned pointer Rdptr, and is structured to be an 
register for exclusively storing the address (position) of the 
cache memory Which the pointer Rdptr points to. 

[0039] In the ALU 13 (operation means), the process 
corresponding to the above-mentioned functions 
shoW_bits( ), get_bits( ), and ?ush_buffer ( ) is performed 
While these exclusive video data register 21 (Btr), the data 
counter register 22 (Incnt), and the pointer register 32 
(Rdptr) are being controlled, and the variable-length code 
stored in the video data register 21 is subjected to variable 
length decoding. 

[0040] Because the video data register 21 can store the 
data of more bits, namely 64 bits, than each register of the 
general-purpose register group 21, the number of stuffing 
process as described herein above is reduced during the 
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processing of the function ?ush_buffer( ), and as the result 
the high-speed variable-length decoding process can be 
realiZed. 

[0041] In detail, in the case that one of the registers of the 
register group 14 is assigned to the buffer Bfr, the data length 
of the buffer Bfr is equal to the data length of the register 
group 14, namely 32 bits. It is assumed that the variable 
length code Which has not been subjected to variable-length 
decoding (accordingly, the variable-length code of 32 bits) 
is stored in the Whole buffer Bfr, such buffer is subjected to 
variable-length decoding, and variable-length decoding of 
the higher N bits is completed. In this case, the data Which 
has not been subjected to variable-length decoding has 32-N 
bits, this number of bits is likely to be equal to or less than 
24 bits namely the maximum length of the variable-length 
code (because N ranges from 1 bit to 24 bits, namely the 
maximum length of the variable-length code), as the result 
in the function ?ush_buffer( ), the number of stuf?ng process 
(data transfer process for the cache memory to the buffer 
Bfr) is repeated many times. As the result of repetition of 
stuf?ng process performed many times, it takes a long time 
to complete the Whole process of variable-length decoding. 

[0042] On the other hand, in the case that the large-siZed 
video register 21 for storing the variable-length code is 
provided additionally to the general-purpose register group 
14, the data length of the buffer Bfr is equal to the data length 
of the video register 21 namely 64 bits. Similarly to the 
above-mentioned case, it is assumed that the variable-length 
code Which has not been subjected to variable-length decod 
ing (accordingly, the variable-length code of 64 bits) is 
stored in the Whole buffer Bfr, such buffer is subjected to 
variable-length decoding, and variable-length decoding of 
the higher N bits is completed. In this case, the data Which 
has not been subjected to variable-length decoding has 64-N 
bits, the maximum value of N is the maximum length of the 
variable-length code namely 24 bits, and 64-N Will be 
therefore larger than 24. As the result, the number of 
repetition of stuf?ng process is reduced, and high-speed 
variable-length decoding process is realiZed (short time). 
[0043] Next, it is made possible to provide an exclusive 
command (function) for performing high-speed process, 
Which is employed for so-called incorporated microcom 
puter, by providing the exclusive video data register 21 
served as the buffer Bfr. 

[0044] To take the advantage, a function vld_bit_ext (int 
N) Which can extract the higher N bits of the buffer Bfr 
Without copying the content of the buffer Bfr is provided in 
the temporary register Temp (FIG. 5) instead of the above 
mentioned function shoW_bits(int N). According to the 
function vld_bit_ext (int N), because it is not required to 
copy the content of the buffer Bfr, the higher N bits of the 
buffer Bfr can be extracted in one step, as the result, the 
higher speed variable-length decoding process is realiZed. 
[0045] Next, in the case of the VLD circuit shoWn in FIG. 
1, in the function ?ush_buffer( ), the number of repetition of 
stuf?ng process is reduced, but still some number of repeti 
tion of stuf?ng process is required. In stuf?ng process, the 
data pointed to by the pointer Rdptr (Rdptr) is bit-shifted as 
described herein above, and bit unit OR of the bit shift result 
and the stored value of the buffer Bfr is operated, and at that 
time it takes a long time to complete bit shifting and 
operation of the bit unit OR in the case that a general 
purpose ALU 13 is used. 
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[0046] To solve the above-mentioned problem, in the 
present invention, for example, a barrel shifter having the 
same structure as the barrel shifter comprising path transis 
tors as shoWn in FIG. 2 is incorporated in the ALU 13. 

[0047] In FIG. 2, a latticed circuit formed by connecting 
sources or drains of N-channel FETs (?eld effect transistor) 
to drains or sources of P-channel FETs respectively is 
provided, and a predetermined bit out of the input[] to be 
bit-shifted is supplied to the connection point of the source 
of an N-channel EFT and the drain of a P-channel FET. 

[0048] A predetermined bit of the four bit output data 
result[] obtained as the result of bit shifting of the input data 
input[] is generated from the connection point of the drain of 
the N-channel PET and the source of the P-channel FET of 
the latticed circuit. 

[0049] Apredetermined bit of a four bit shift quantity data 
shift[] for indicating the number of bit to be shifted is 
supplied to gates of the N-channel FETs and P-channel 
FETs. 

[0050] In the barrel shifter shoWn in FIG. 2, 4-bit output 
data result[3] to result[0] is generated as the bit shift result 
instead of 7 bit input data input[6] to input[0] (input[i] 
represents bits from LSB (Least Signi?cant Bit) to (i—1)-th 
bit), in this case the number of bits to be shifted is deter 
mined based on the shift quantity data shift[3] to shift[0]. 

[0051] In detail, in the case that the ?rst bit shift[0] is 1 and 
other bits are 0 in the shift quantify data shift[], the ?rst bit 
to the fourth bit input[3:0] of the input data input[] are 
generated as the output data result[]. Accordingly, no bit 
shifting is performed in this case. 

[0052] In the case that the second bit shift[1] (second bit 
from LSB) out of the shift quantity data shift[] is 1 and other 
bits are 0, the second bit to the ?fth bit input[4:1] of the input 
data input[] are generated as the output data result[]. Accord 
ingly, 1 bit right shifting is performed in this case. 

[0053] In the case that the third bit shift[1] (third bit from 
LSB) out of the shift quantity data shift[] is 1 and other bits 
are 0, the third bit to the sixth bit input[5:2] of the input data 
input[] are generated as the output data result[]. Accordingly, 
2 bit right shifting is performed in this case. 

[0054] In the case that the fourth bit shift[1] (fourth bit 
from LSB) out of the shift quantity data shift[] is 1 and other 
bits are 0, the fourth bit to the seventh bit input[6:3] are 
generated as the output data result[]. Accordingly, 3 bit right 
shifting is performed in this case. 

[0055] According to the barrel shifter comprising path 
transistors as described herein above, high-speed bit shifting 
is realiZed. 

[0056] Next, in the ALU 13, a general-purpose circuit 
comprising 6 FETs, for example, as shoWn in FIG. 3A may 
be incorporated as the circuit for operating the bit unit OR, 
but in the case that bit unit OR is operated, because it is only 
the requirement to generate an output Which indicates that 
any one of 2 input signals m1 and in2 is H (High) level 
signal, a circuit comprising path transistors may be incor 
porated in the ALU 13 as the circuit for operating bit unit OR 
as shoWn in FIG. 3. In this case, a circuit for operating the 
bit unit OR can comprise tWo FETs, Which are less than 
those in the case shoWn in FIG. 3A, and the OR can be 
obtained at high speed the more. 
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[0057] It is made possible to perform bit shifting and bit 
unit OR operation in one step by incorporating (mounting) 
a barrel shifter comprising path transistors and a circuit for 
operating OR as described herein above in the ALU 13. 
Herein, a function for performing bit shifting and bit unit OR 
operation in one step is de?ned as vld_1s_bor(int N), then it 
is made possible to perform stuffing process performed in 
the function ?ush_buffer( ) in a short cycle by using the 
function vld_1s_bor(int N). As the result, execution cycle 
required for variable-length decoding process is shortened 
the more. 

[0058] Because the general-purpose processor 1 shoWn in 
FIG. 1 comprises the general-purpose processor, the video 
data register 21, the data counter 22, and the pointer register 
23, Which are exclusively used for variable-length decoding 
process, and the ALU 13 comprising the barrel shifter 
having path transistors or the circuit for operating OR as 
shoWn in FIG. 2 or FIG. 3 respectively, the general-purpose 
processor 1 can be used not only for high-speed variable 
length decoding process as described herein above but also 
for general-purpose operation as in the conventional use (a 
processor excellent not only in general-purpose operation 
but also in media processing (herein, variable-length decod 
ing process) is called as media processor). 

[0059] The siZe of a video data register 21 is 64 bits in the 
present invention, but the siZe of the video data register is by 
no means limited to 64 bits. Basically, the larger the siZe is, 
the more effectively the number of repetition of stuf?ng 
process is reduced. 

What is claimed is: 
1. An operation unit for general-purpose operation com 

prising: 
general-purpose storage means for storing the data for 

said general-purpose operation; 
variable-length code storage means for exclusively stor 

ing a variable-length code capable of storing the data 
having the length equal to or longer than the maximum 
length of said variable-length code to be subjected to 
variable-length decoding; 

length storage means for exclusively storing the length of 
the data not subjected to variable-length decoding out 
of the data stored in said variable-length code storage 
means; 

position storage means for exclusively storing the position 
of said variable-length code to be read out next in a bit 
stream of said variable-length code; and 

operation means for said general-purpose operation for 
variable-length decoding said variable-length code 
stored in said variable-length code storage means by 
controlling said variable-length code storage means, 
length storage means, and position storage means. 

2. The operation unit as claimed in claim 1, Wherein the 
data length stored in said variable-length code storage means 
is longer than the data length stored in said general-purpose 
storage means. 

3. The operation unit as claimed in claim 1, Wherein the 
said operation means is provided With a barrel shifter 
comprising path transistors and an operation circuit com 
prising path transistors for operating OR in addition to said 
circuit for carrying out general-purpose operation. 

* * * * * 


