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DEVICE AND METHOD FOR ENHANCING ITEM ACCESS 

BANDWIDTH AND ATOMIC OPERATION 

 
 5 

TECHNICAL FIELD 

 
The disclosure relates to an item management technology, and in particular to 

a device and method for improving an item access bandwidth and atomic operation, 

and a computer storage medium. 10 

 
 

BACKGROUND 

 
A Network Processor (NP) is an Application Specific Instruction Processor 15 

(ASIP) designed for network applications; the ASIP has its own structure 

characteristics and specialized circuit designs to apply to network packet processing; 

besides, it is a software programmable chip. The NP enables a network system to have 

high performance and flexibility. 

The NP is applied to different situations. Types of table lookup, item 20 

capacities, sizes of item entry and requirements on table lookup performance have 

great difference, so the technical problems to be solved include the following two 

aspects: 

1. the NP manages items, requiring seamless and faultless lookup under the 

condition of realizing a certain update performance. For the storage of an item with 25 

big single entry width, multiple memory addresses may be needed to store a single 

entry; so, in an item update process, it is especially important to ensure an atomic 

operation of the item; and 

2. when the item is stored in an off-chip memory, due to the influence of its 

own structure, an access bandwidth in an item lookup process is also the problem to 30 

be solved. 
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In view of this, the disclosure is intended to provide a device and method for 

improving an item access bandwidth and atomic operation, and a computer storage 

medium, which at least improves an access bandwidth during item lookup and ensures 

that the atomic operation can realize a seamless and faultless lookup. 

The technical solutions of the disclosure are implemented as follows. 5 

The disclosure provides a device for improving an item access bandwidth and 

atomic operation, which includes: a comparison module, a cache, and a distribution 

module; 

the comparison module is arranged to: after a lookup request is received from 

a service side, determine whether an address pointed to by the lookup request is 10 

identical to an item address stored in the cache; if they are identical, and a valid 

identifier vld is currently valid, directly return item data stored in the cache to the 

service side without initiating a request for looking up an off-chip memory, so as to 

reduce accessing the off-chip memory; and if they are not identical, initiate a request 

for looking up the off-chip memory, so as to process, according to a preset rule, item 15 

data returned by the off-chip memory in such a way that an atomic operation existed 

in item updating can realize a seamless and faultless lookup in an item lookup process; 

the cache is arranged to store the item data and the item address; and 

the distribution module is arranged to identify whether the data to be returned 

to the service side is the item data in the cache or the item data in the off-chip memory, 20 

and then return the data to the service side. 

In the above solution, the comparison module is further arranged to determine, 

according to the first preset rule, whether the address pointed to by the lookup request 

is identical to the address stored in the cache, including any one of the following ways: 

way 1: if a vld corresponding to a low first-threshold-M bit address is 25 

completely valid, and the high second-threshold-N bit address is identical to the 

address stored in the cache, returning data in the cache to the service side, and not 

updating the data in the cache; if the addresses are not identical, not updating the data 

in the cache, and sending the data returned by the off-chip memory to the service side; 

way 2: if the vld corresponding to the low first-threshold-M bit address is 30 

partially valid, not updating the data in the cache, and sending the data returned by the 

off-chip memory to the service side; and 

way 3: if the vld corresponding to the low first-threshold-M bit address is 
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invalid, updating the data in the cache, and sending the data returned by the off-chip 

memory to the service side; 

herein both M and N are natural numbers, and the sum of M and N is a bit 

width requested by the service side. 

In the above solution, the device further includes: 5 

a first mediation module arranged to perform mediation between writing data 

into the cache by a central processing unit and writing the item data returned by the 

off-chip memory into the cache; 

a control module arranged to manage vld bits and determine when to initiate 

an update operation on the off-chip memory; and 10 

a central processing unit arranged to configure a service item, and for the case 

of single-burst item update, give an instruction of writing a single-burst item; the 

central processing unit is arranged to, after the mediation by the first mediation 

module, write the high second-threshold-N bit address of the item or the item data 

into the cache by taking the low first-threshold-M bit address as an address, set a vld 15 

register corresponding to the address through the control module, and give an 

instruction of updating the off-chip memory to complete the item update; herein both 

M and N are natural numbers, and the sum of M and N is the bit width requested by 

the service side. 

In the above solution, the device further includes: 20 

the first mediation module arranged to perform mediation between writing, by 

the central processing unit, data into the cache and writing the item data returned by 

the off-chip memory into the cache; 

the control module arranged to manage the vld bits and determine when to 

initiate the update operation on the off-chip memory; 25 

the central processing unit arranged to configure the service item, and for the 

case of multiple-burst item update, give an instruction of writing a multiple-burst item; 

after the mediation by the first mediation module, the first burst writes the high 

second-threshold-N bit address of the item or the item data into the cache by taking a 

value obtained by left shifting the low first-threshold-M bit address for 2^S bits as an 30 

address, the vld corresponding to the address is set to 0 through the control module, 

and the instruction of updating the off-chip memory is not given; the second burst 

writes the high second-threshold-N bit address of the item or the item data into the 
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cache by taking the value obtained by left shifting the low first-threshold-M bit 

address for 2^S bits plus 1 as an address; the vld corresponding to the address is set to 

0 through the control module, and the instruction of updating the off-chip memory is 

not given; at the same time, the vld of the first burst is set to 1, and an instruction of 

updating a vld item is given; by analogy, when the address of the penultimate burst 5 

returned by the off-chip memory matches the address, obtained by left shifting the 

low first-threshold-M bit address for 2^S bit, +S-2, the vld corresponding to the last 

burst is set to 1, and the instruction of updating the off-chip memory is given to 

complete the item update; herein both M and N are natural numbers, and the sum of 

M and N is the bit width requested by the service side. 10 

In the above solution, the device further includes: 

a lookup information storage module arranged to store a table lookup request 

and multiple-burst flag information; 

the comparison module is further arranged to, for the case of single-burst item, 

determine whether the vld corresponding to the low first-threshold-M bit address of 15 

the lookup request is valid, and if it is valid, initiate a lookup of the cache by using the 

low first-threshold-M bit address of the lookup request, and obtain a lookup result; the 

comparison module is further arranged to parse the lookup result, compare the found 

address with the high second-threshold-N bit address of the lookup request,  and if 

they are identical, directly return the result from cache lookup to the service side 20 

through the distribution module, not initiate the request for looking up the off-chip 

memory, and read and discard data in the lookup information storage module; herein 

both M and N are natural numbers, and the sum of M and N is the bit width requested 

by the service side; and 

a second mediation module arranged to perform mediation between reading 25 

the cache by the service side and returning reading of the cache by the off-chip 

memory; 

the off-chip memory is arranged to store a lookup item. 

In the above solution, the device further includes: 

the lookup information storage module arranged to store a table lookup 30 

request and multiple-burst flag information; 

the comparison module is further arranged to, for the case of multiple-burst 

item, and when there are 2^S multiple-burst items, determine through the control 
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module whether the vlds corresponding to 2^S contiguous addresses after the low 

first-threshold-M bit address of the lookup request is left shifted for S bits are valid, 

and if all of them are valid, continuously initiate 2^S requests for looking up the cache 

after the low first-threshold-M bit address of the lookup quest is left shifted for S bits, 

and obtain a lookup result; the comparison module is further arranged to parse the 5 

lookup result, compare the found address with the high second-threshold-N bit 

address of the lookup request, and if they are identical, directly return the spliced 

results from cache lookup to the service side, not initiate the request for looking up 

the off-chip memory, and read and discard the data in the lookup information storage 

module; herein both M and N are natural numbers, and the sum of M and N is the bit 10 

width requested by the service side; S is a natural number; 

the second mediation module is arranged to perform mediation between 

reading the cache by the service side and returning reading of the cache by the off-

chip memory; 

the off-chip memory is arranged to store the lookup item. 15 

In the above solution, the comparison module is further arranged to, when the 

lookup request matches none of the addresses in the cache, initiate the request for 

looking up the off-chip memory, and after the item data is returned, take the item 

address and multiple-burst information out from the lookup information storage 

module; for the case of single-burst item, the comparison module is further arranged 20 

to determine through the control module whether the vld corresponding to the low 

first-threshold-M bit address of the address is valid, and if it is valid, read the cache 

after the mediation of the second mediation module, compare the high second-

threshold-N bits of the acquired address with the high second-threshold-N bits of the 

taken-out address; if they match, the comparison module is further arranged to replace 25 

the data of the corresponding address with the item data returned from the off-chip 

memory and write the data back into the cache, and return the data to the service side 

through the distribution module. 

In the above solution, the comparison module is further arranged to, when the 

lookup request matches none of the addresses in the cache, initiate the request for 30 

looking up the off-chip memory, and after the item data is returned, take the item 

address and multiple-burst information out from the lookup information storage 

module; for the case of multiple-burst item, the comparison module is further 
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arranged to first determine through the control module whether the vlds 

corresponding to 2^S contiguous addresses after the low first-threshold-M bit address 

of the address is left shifted for S bits are valid, and all of them are valid, read the 

cache after the mediation of the second mediation module, and compare the high 

second-threshold-N bits of the acquired address with the high second-threshold-N bits 5 

of the taken-out address; if they match, the comparison module is further arranged to 

replace the data of the corresponding address with the item data returned from the off-

chip memory and write the data back into the cache, and return the data to the service 

side through the distribution module. 

In the above solution, the comparison module is further arranged to, when the 10 

lookup request is received, according to a multiple-burst identifier carried in the 

lookup request, determine through the control module whether the vld corresponding 

to 2^S contiguous requests after the low first-threshold-M bit address of a service 

request is left shifted for S bits is valid, and if it is valid, read the data of the 

corresponding cache, and determine whether the high second-threshold-N bit address 15 

of the service request matches the address in the cache; the comparison module is 

further arranged to, if they match, directly return the data to the service side, and if 

they do not match, initiate the request for looking up the off-chip memory. 

In the above solution, the comparison module is further arranged to, after the 

item data is returned, read the lookup information storage module to acquire a lookup 20 

request address and a multiple-burst identifier, determine through the control module 

whether the vld corresponding to 2^S contiguous requests after the low first-

threshold-M bit address of the service request is left shifted for S bits is valid, and if it 

is valid, read the data of the corresponding cache, and determine whether the high 

second-threshold-N bit address of the service request matches a service address 25 

returned to the cache; the comparison module is further arranged to, if they match, 

return the item data in the cache to the service side through the distribution module, 

not update the item data in the cache, and if they do not match, directly return the item 

data in the off-chip memory to the service side through the distribution module, and 

update the item data in the cache; if the vld corresponding to the multiple bursts is 30 

partially valid, it is indicated that the item update is not completed, the comparison 

module is further arranged to return the item data in the off-chip memory to the 

service side through the distribution module, and not update the item data in the cache. 
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The comparison module, the cache, the distribution module, the first 

mediation module, the control module, and the central processing unit, the lookup 

information storage module, the second mediation module and the off-chip memory 

can be realized by a Central Processing Unit (CPU), a Digital Signal Processor (DSP) 

or a Field-Programmable Gate Array (FPGA). 5 

The disclosure provides a method for improving an item access bandwidth and 

atomic operation, which is applied to any device in the above solutions; the method 

includes that: 

after a lookup request is received from a service side, it is determined whether 

the address pointed to by the lookup request is identical to the item address stored in 10 

the cache; 

if they are identical, and the valid identifier vld is currently valid, the item data 

stored in the cache is directly returned to the service side without initiating the request 

for looking up the off-chip memory, so as to reduce accessing the off-chip memory; 

if they are not identical, the request for looking up the off-chip memory is 15 

initiated, so as to process, according to the preset rule, the item data returned by the 

off-chip memory in such a way that the atomic operation existed in item updating can 

realize the seamless and faultless lookup in the item lookup process. 

In the above solution, the first preset rule is used for determining whether the 

address pointed to by the lookup request is identical to the address stored in the cache, 20 

including any one of the following ways: 

way 1: if a vld corresponding to a low first-threshold-M bit address is 

completely valid, and the high second-threshold-N bit address is identical to the 

address stored in the cache, returning data in the cache to the service side, and not 

updating the data in the cache; if the addresses are not identical, not updating the data 25 

in the cache, and sending the data returned by the off-chip memory to the service side; 

way 2: if the vld corresponding to the low first-threshold-M bit address is 

partially valid, not updating the data in the cache, and sending the data returned by the 

off-chip memory to the service side; and 

way 3: if the vld corresponding to the low first-threshold-M bit address is 30 

invalid, updating the data in the cache, and sending the data returned by the off-chip 

memory to the service side; 

herein both M and N are natural numbers, and the sum of M and N is the bit 
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width requested by the service side. 

In the above solution, the method further includes that: 

the central processing unit configures the service item, and for the case of 

single-burst item update, gives an instruction of writing the single-burst item; 

after the mediation by the first mediation module, the high second-threshold-N 5 

bit address of the item or the item data is written into the cache by taking the low first-

threshold-M bit address as an address, the vld register corresponding to the address is 

set through the control module, and an instruction of updating the off-chip memory is 

given to complete the item update; herein both M and N are natural numbers, and the 

sum of M and N is the bit width requested by the service side. 10 

In the above solution, the method further includes that: 

the central processing unit configures the service item, and for the case of 

multiple-burst item update, gives an instruction of writing the multiple-burst item; 

after the mediation by the first mediation module, the first burst writes the 

high second-threshold-N bit address of the item or the item data into the cache by 15 

taking the value obtained by left shifting the low first-threshold-M bit address for 2^S 

bits as an address, sets the vld corresponding to the address to 0 through the control 

module, and does not give the instruction of updating the off-chip memory; 

the second burst writes the high second-threshold-N bit address of the item or 

the item data into the cache by taking the value obtained by left shifting the low first-20 

threshold-M bit address for 2^S bits plus 1 as an address, sets the vld corresponding to 

the address to 0 through the control module, and does not give the instruction of 

updating the off-chip memory; at the same time, the second burst sets the vld of the 

first burst to 1, and gives an instruction of updating the vld item; 

by analogy, when the address of the penultimate burst returned by the off-chip 25 

memory matches the address, obtained by left shifting the low first-threshold-M bit 

address for 2^S bit, +S-2, the vld corresponding to the last burst is set to 1, and the 

instruction of updating the off-chip memory is given to complete the item update; 

herein both M and N are natural numbers, and the sum of M and N is the bit width 

requested by the service side. 30 

In the above solution, the method further includes that: 

for the case of single-burst item,  the comparison module determines whether 

the vld corresponding to the low first-threshold-M bit address of the lookup request is 
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valid, if it is valid, initiates a lookup of the cache by using the low first-threshold-M 

bit address of the lookup request, and obtains a lookup result; 

the lookup result is parsed, and the found address is compared with the high 

second-threshold-N bit address of the lookup request; if they are identical, the result 

from cache lookup is directly returned to the service side through the distribution 5 

module, the request for looking up the off-chip memory is not initiated, and data in 

the lookup information storage module is read and discarded; herein both M and N are 

natural numbers, and the sum of M and N is the bit width requested by the service 

side. 

In the above solution, the method further includes that: 10 

for the case of multiple-burst item, and when there are 2^S multiple-burst 

items, the comparison module determines through the control module whether the 

vlds corresponding to 2^S contiguous addresses after the low first-threshold-M bit 

address of the lookup request is left shifted for S bits are valid; if all of them are valid, 

the comparison module continuously initiates 2^S requests for looking up the cache 15 

after left shifting the low first-threshold-M bit address of the lookup quest for S bits, 

and obtains a lookup result; 

the lookup result is parsed, and the found address is compared with the high 

second-threshold-N bit address of the lookup request; if they are identical, the spliced 

results from cache lookup are directly returned to the service side, the request for 20 

looking up the off-chip memory is not initiated, and the data in the lookup 

information storage module is read and discarded; herein both M and N are natural 

numbers, and the sum of M and N is the bit width requested by the service side; S is a 

natural number. 

In the above solution, the method further includes that: 25 

when the lookup request matches none of the addresses in the cache, the 

comparison module initiates the request for looking up the off-chip memory, and after 

the item data is returned, takes the item address and multiple-burst information out 

from the lookup information storage module; 

for the case of single-burst item, it is determined through the control module 30 

whether the vld corresponding to the low first-threshold-M bit address of the address 

is valid; if it is valid, the cache is read after the mediation of the second mediation 

module, and the high second-threshold-N bits of the acquired address is compared 
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with the high second-threshold-N bits of the taken-out address; if they match, the data 

of the corresponding address is replaced with the item data returned from the off-chip 

memory and the data is written back into the cache, and the data is returned to the 

service side through the distribution module. 

In the above solution, the method further includes that: 5 

when the lookup request matches none of the addresses in the cache, the 

comparison module initiates the request for looking up the off-chip memory, and after 

the item data is returned, takes the item address and multiple-burst information out 

from the lookup information storage module; 

for the case of multiple-burst item, first it is determined through the control 10 

module whether the vlds corresponding to 2^S contiguous addresses after the low 

first-threshold-M bit address of the address is left shifted for S bits are valid; if all of 

them are valid, the cache is read after the mediation of the second mediation module, 

and the high second-threshold-N bits of the acquired address is compared with the 

high second-threshold-N bits of the taken-out address; if they match, the data of the 15 

corresponding address is replaced with the item data returned from the off-chip 

memory and the data is written back into the cache, and the data is returned to the 

service side through the distribution module. 

In the above solution, the method further includes that: 

when the lookup request is received, the comparison module determines 20 

through the control module whether the vld corresponding to 2^S contiguous requests 

after the low first-threshold-M bit address of the service request is left shifted for S 

bits is valid according to the multiple-burst identifier carried in the lookup request; if 

it is valid, the data of the corresponding cache is read, and it is determined whether 

the high second-threshold-N bit address of the service request matches the address in 25 

the cache; if they match, the data is directly returned to the service side; if they do not 

match, the request for looking up the off-chip memory is initiated. 

In the above solution, the method further includes that: 

after the item data is returned, the comparison module reads the lookup 

information storage module to acquire the lookup request address and the multiple-30 

burst identifier; 

it is determined through the control module whether vld corresponding to 2^S 

contiguous requests after the low first-threshold-M bit address of the service request is 
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left shifted for S bits is valid; if all of them are valid, the data of the corresponding 

cache is read; it is determined whether the high second-threshold-N bit address of the 

service request matches a service address returned to the cache; if they match, the 

item data in the cache is returned to the service side through the distribution module, 

and the item data in the cache is not updated; if they do not match, the item data in the 5 

off-chip memory is directly returned to the service side through the distribution 

module, at the same time, the item data in the cache is updated; if the vld 

corresponding to the multiple-burst is partially valid, which indicates that the item 

update is not completed, the item data in the off-chip memory is returned to the 

service side through the distribution module, and the item data in the cache is not 10 

updated. 

The disclosure also provides a computer storage medium, in which a computer 

executable instruction is stored; the computer executable instruction is arranged to 

perform the method for improving an item access bandwidth and atomic operation. 

The device for improving an item access bandwidth and atomic operation of 15 

the disclosure includes the comparison module, the cache, and the distribution module, 

herein the comparison module is arranged to: after a lookup request is received from 

the service side, determine whether the address pointed to by the lookup request is 

identical to the item address stored in the cache; if they are identical, and the valid 

identifier vld is currently valid, directly return the item data stored in the cache to the 20 

service side without initiating the request for looking up the off-chip memory, so as to 

reduce accessing the off-chip memory; and if they are not identical, initiate the 

request for looking up the off-chip memory, so as to process, according to the preset 

rule, the item data returned by the off-chip memory in such a way that the atomic 

operation existed in item updating can realize a seamless and faultless lookup in an 25 

item lookup process; the cache is arranged to store the item data and the item address; 

and the distribution module is arranged to identify whether the data to be returned to 

the service side is the item data in the cache or the item data in the off-chip memory, 

and then return the data to the service side. 

By applying the disclosure, because it is not always needed to initiate the 30 

request for looking up the off-chip memory, the number of accesses to the off-chip 

memory is reduced, and a looking up bandwidth is reduced; moreover, the item data 

returned by the off-chip memory is processed according to the preset rule, as such, the 
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atomic operation existed in item updating can realize a seamless and faultless lookup 

in an item lookup process. 

 
 

BRIEF DESCRIPTION OF DRAWINGS 5 

 
Fig. 1 is a schematic diagram of an item atomic operation and a device for 

improving an off-chip memory looking up width according to an embodiment of the 

disclosure; 

Fig. 2 is a schematic diagram of illustrating an item atomic operation 10 

according to an embodiment of the disclosure; 

Fig. 3 is a structure diagram of internal data of a cache according to an 

embodiment of the disclosure; 

Fig. 4 is a flowchart of improving an item lookup width performance and an 

item atomic operation according to an embodiment of the disclosure; 15 

Fig. 5 is a flowchart of updating a single-burst item according to an 

embodiment of the disclosure; and 

Fig. 6 is a flowchart of updating a multiple-burst item according to an 

embodiment of the disclosure. 

 20 
 

DETAILED DESCRIPTION 

 
The implementation of the technical solutions is further elaborated below in 

combination with the accompanying drawings. 25 

A device for improving an item access bandwidth and atomic operation 

provided by the disclosure includes: a comparison module, a cache, and a distribution 

module, 

herein the comparison module is arranged to: after a lookup request is received 

from a service side, determine whether an address pointed to by the lookup request is 30 

identical to an item address stored in the cache; if they are identical, and a valid 

identifier vld is currently valid, directly return item data stored in the cache to the 

service side without initiating a request for looking up an off-chip memory, so as to 

reduce accessing the off-chip memory; and if they are not identical, initiate a request 

for looking up the off-chip memory, so as to process, according to a preset rule, item 35 
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data returned by the off-chip memory in such a way that an atomic operation existed 

in item updating can realize a seamless and faultless lookup in an item lookup process; 

the cache is arranged to store the item data and the item address; and 

the distribution module is arranged to identify whether the data to be returned 

to the service side is the item data in the cache or the item data in the off-chip memory, 5 

and then return the data to the service side. 

In an implementation mode of the disclosure, the comparison module is 

further arranged to determine, according to the first preset rule, whether the address 

pointed to by the lookup request is identical to the address stored in the cache, 

including any one of the following ways: 10 

way 1: if the vld corresponding to a low first-threshold-M bit address is 

completely valid, and the high second-threshold-N bit address is identical to the 

address stored in the cache, returning data in the cache to the service side, and not 

updating the data in the cache; if the addresses are not identical, not updating the data 

in the cache, and sending the data returned by the off-chip memory to the service side; 15 

way 2: if the vld corresponding to the low first-threshold-M bit address is 

partially valid, not updating the data in the cache, and sending the data returned by the 

off-chip memory to the service side; and 

way 3: if the vld corresponding to the low first-threshold-M bit address is 

invalid, updating the data in the cache, and sending the data returned by the off-chip 20 

memory to the service side; 

herein both M and N are natural numbers, and the sum of M and N is a bit 

width requested by the service side. 

In an implementation mode of the disclosure, the device further includes: 

a first mediation module arranged to perform mediation between writing data 25 

into the cache by a central processing unit and writing the item data returned by the 

off-chip memory into the cache; 

a control module arranged to manage vld bits and determine when to initiate 

an update operation on the off-chip memory; and 

a central processing unit arranged to configure a service item, and for the case 30 

of single-burst item update, give an instruction of writing a single-burst item; the 

central processing unit is arranged to, after the mediation by the first mediation 

module, write the high second-threshold-N bit address of the item or the item data 
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into the cache by taking the low first-threshold-M bit address as an address, set a vld 

register corresponding to the address through the control module, and give an 

instruction of updating the off-chip memory to complete the item update; herein both 

M and N are natural numbers, and the sum of M and N is the bit width requested by 

the service side. 5 

In an implementation mode of the disclosure, the device further includes: 

the first mediation module arranged to perform mediation between writing, by 

the central processing unit, data into the cache and writing the item data returned by 

the off-chip memory into the cache; 

the control module arranged to manage the vld bits and determine when to 10 

initiate the update operation on the off-chip memory;  

the central processing unit arranged to configure the service item, and for the 

case of multiple-burst item update, give an instruction of writing a multiple-burst item; 

after the mediation by the first mediation module, the first burst writes the high 

second-threshold-N bit address of the item or the item data into the cache by taking a 15 

value obtained by left shifting the low first-threshold-M bit address for 2^S bits as an 

address, the vld corresponding to the address is set to 0 through the control module, 

and the instruction of updating the off-chip memory is not given; the second burst 

writes the high second-threshold-N bit address of the item or the item data into the 

cache by taking the value obtained by left shifting the low first-threshold-M bit 20 

address for 2^S bits plus 1 as an address; the vld corresponding to the address is set to 

0 through the control module, and the instruction of updating the off-chip memory is 

not given; at the same time, the vld of the first burst is set to 1, and an instruction of 

updating a vld item is given; by analogy, when the address of the penultimate burst 

returned by the off-chip memory matches the address, obtained by left shifting the 25 

low first-threshold-M bit address for 2^S bit, +S-2, the vld corresponding to the last 

burst is set to 1, and the instruction of updating the off-chip memory is given to 

complete the item update; herein both M and N are natural numbers, and the sum of 

M and N is the bit width requested by the service side. 

In an implementation mode of the disclosure, the device further includes: 30 

a lookup information storage module arranged to store a table lookup request 

and multiple-burst flag information; the table lookup request includes the item address 

for table lookup; 
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the comparison module is further arranged to, for the case of single-burst item, 

determine whether the vld corresponding to the low first-threshold-M bit address of 

the lookup request is valid, and if it is valid, initiate a lookup of the cache by using the 

low first-threshold-M bit address of the lookup request, and obtain a lookup result; the 

comparison module is further arranged to parse the lookup result, compare the found 5 

address with the high second-threshold-N bit address of the lookup request,  and if 

they are identical, directly return the result from cache lookup to the service side 

through the distribution module, not initiate the request for looking up the off-chip 

memory, and read and discard data in the lookup information storage module; herein 

both M and N are natural numbers, and the sum of M and N is the bit width requested 10 

by the service side; and 

a second mediation module arranged to perform mediation between reading 

the cache by the service side and returning reading of the cache by the off-chip 

memory; 

the off-chip memory is arranged to store a lookup item. 15 

In an implementation mode of the disclosure, the device further includes: 

the lookup information storage module arranged to store a table lookup 

request and multiple-burst sign information; the table lookup request includes the item 

address for table lookup; 

the comparison module is further arranged to, for the case of multiple-burst 20 

item, and when there are 2^S multiple-burst items, determine through the control 

module whether the vlds corresponding to 2^S contiguous addresses after the low 

first-threshold-M bit address of the lookup request is left shifted for S bits are valid, 

and all of them are valid, continuously initiate 2^S requests for looking up the cache 

after the low first-threshold-M bit address of the lookup quest is left shifted for S bits, 25 

and obtain a lookup result; the comparison module is further arranged to parse the 

lookup result, compare the found address with the high second-threshold-N bit 

address of the lookup request, and if they are identical, directly return the spliced 

results from cache lookup to the service side, not initiate the request for looking up 

the off-chip memory, and read and discard the data in the lookup information storage 30 

module; herein both M and N are natural numbers, and the sum of M and N is the bit 

width requested by the service side; S is a natural number; 

the second mediation module arranged to perform mediation between reading 
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the cache by the service side and returning reading of the cache by the off-chip 

memory; 

the off-chip memory is arranged to store the lookup item. 

In an implementation mode of the disclosure, the comparison module is 

further arranged to, when the lookup request matches none of the addresses in the 5 

cache, initiate the request for looking up the off-chip memory, and after the item data 

is returned, take the item address and multiple-burst information out from the lookup 

information storage module; for the case of single-burst item, the comparison module 

is further arranged to determine through the control module whether the vld 

corresponding to the low first-threshold-M bit address of the address is valid, and if it 10 

is valid, read the cache after the mediation of the second mediation module, compare 

the high second-threshold-N bits of the acquired address with the high second-

threshold-N bits of the taken-out address; if they match, the comparison module is 

further arranged to replace the data of the corresponding address with the item data 

returned from the off-chip memory and write the data back into the cache, and return 15 

the data to the service side through the distribution module. 

In an implementation mode of the disclosure, the comparison module is 

further arranged to, when the lookup request matches none of the addresses in the 

cache, initiate the request for looking up the off-chip memory, and after the item data 

is returned, take the item address and multiple-burst information out from the lookup 20 

information storage module; for the case of multiple-burst item, the comparison 

module is further arranged to first determine through the control module whether the 

vlds corresponding to 2^S contiguous addresses after the low first-threshold-M bit 

address of the address is left shifted for S bits are valid, and all of them are valid, read 

the cache after the mediation of the second mediation module, and compare the high 25 

second-threshold-N bits of the acquired address with the high second-threshold-N bits 

of the taken-out address; if they match, the comparison module is further arranged to 

replace the data of the corresponding address with the item data returned from the off-

chip memory and write the data back into the cache, and return the data to the service 

side through the distribution module. 30 

In an implementation mode of the disclosure, the comparison module is 

further arranged to, when the lookup request is received, according to a multiple-burst 

identifier carried in the lookup request, determine through the control module whether 
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the vld corresponding to 2^S contiguous requests after the low first-threshold-M bit 

address of a service request is left shifted for S bits is valid, and if it is valid, read the 

data of the corresponding cache, and determine whether the high second-threshold-N 

bit address of the service request matches the address in the cache; the comparison 

module is further arranged to, if they match, directly return the data to the service side, 5 

and if they do not match, initiate the request for looking up the off-chip memory. 

In an implementation mode of the disclosure, the comparison module is 

further arranged to, after the item data is returned, read the lookup information storage 

module to acquire a lookup request address and a multiple-burst identifier, determine 

through the control module whether the vld corresponding to 2^S contiguous requests 10 

after the low first-threshold-M bit address of the service request is left shifted for S 

bits is valid, and if it is valid, read the data of the corresponding cache, and determine 

whether the high second-threshold-N bit address of the service request matches a 

service address returned to the cache; the comparison module is further arranged to, if 

they match, return the item data in the cache to the service side through the 15 

distribution module, not update the item data in the cache, and if they do not match, 

directly return the item data in the off-chip memory to the service side through the 

distribution module, and update the item data in the cache; if a part of the vlds 

corresponding to the multiple bursts are valid, which indicates that the item update is 

not completed, the comparison module is further arranged to return the item data in 20 

the off-chip memory to the service side through the distribution module, and not 

update the item data in the cache. 

A method for improving an item access bandwidth and atomic operation 

includes the following steps: 

S11: after a lookup request is received from a service side, it is determined 25 

whether the address pointed to by the lookup request is identical to the item address 

stored in the cache; 

S12: if they are identical, and the valid identifier vld is currently valid, the 

item data stored in the cache is directly returned to the service side without initiating 

the request for looking up the off-chip memory, so as to reduce accessing the off-chip 30 

memory; 

S13: if they are not identical, the request for looking up the off-chip memory 

is initiated, so as to process, according to the preset rule, the item data returned by the 
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off-chip memory in such a way that the atomic operation existed in item updating can 

realize the seamless and faultless lookup in the item lookup process. 

In an implementation mode of the disclosure, the first preset rule is used for 

determining whether the address pointed to by the lookup request is identical to the 

address stored in the cache, including any one of the following ways: 5 

way 1: if a vld corresponding to a low first-threshold-M bit address is 

completely valid, and the high second-threshold-N bit address is identical to the 

address stored in the cache, returning data in the cache to the service side, and not 

updating the data in the cache; if the addresses are not identical, not updating the data 

in the cache, and sending the data returned by the off-chip memory to the service side; 10 

way 2: if the vld corresponding to the low first-threshold-M bit address is 

partially valid, not updating the data in the cache, and sending the data returned by the 

off-chip memory to the service side; and 

way 3: if the vld corresponding to the low first-threshold-M bit address is 

invalid, updating the data in the cache, and sending the data returned by the off-chip 15 

memory to the service side; 

herein both M and N are natural numbers, and the sum of M and N is the bit 

width requested by the service side. 

In an implementation mode of the disclosure, the method further includes that: 

the central processing unit configures the service item, and for the case of 20 

single-burst item update, gives an instruction of writing the single-burst item; 

after the mediation by the first mediation module, the high second-threshold-N 

bit address of the item or the item data is written into the cache by taking the low first-

threshold-M bit address as an address, the vld register corresponding to the address is 

set through the control module, and an instruction of updating the off-chip memory is 25 

given to complete the item update; herein both M and N are natural numbers, and the 

sum of M and N is the bit width requested by the service side. 

In an implementation mode of the disclosure, the method further includes that: 

the central processing unit configures the service item, and for the case of 

multiple-burst item update, gives an instruction of writing the multiple-burst item; 30 

after the mediation by the first mediation module, the first burst writes the 

high second-threshold-N bit address of the item or the item data into the cache by 

taking the value obtained by left shifting the low first-threshold-M bit address for 2^S 
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bits as an address, sets the vld corresponding to the address to 0 through the control 

module, and does not give the instruction of updating the off-chip memory; 

the second burst writes the high second-threshold-N bit address of the item or 

the item data into the cache by taking the value obtained by left shifting the low first-

threshold-M bit address for 2^S bits plus 1 as an address, sets the vld corresponding to 5 

the address to 0 through the control module, and does not give the instruction of 

updating the off-chip memory; at the same time, the second burst sets the vld of the 

first burst to 1, and gives an instruction of updating the vld item; 

by analogy, when the address of the penultimate burst returned by the off-chip 

memory matches the address, obtained by left shifting the low first-threshold-M bit 10 

address for 2^S bit, +S-2, the vld corresponding to the last burst is set to 1, and the 

instruction of updating the off-chip memory is given to complete the item update; 

herein both M and N are natural numbers, and the sum of M and N is the bit width 

requested by the service side. 

In an implementation mode of the disclosure, the method further includes that: 15 

for the case of single-burst item,  the comparison module determines whether 

the vld corresponding to the low first-threshold-M bit address of the lookup request is 

valid, if it is valid, initiates a lookup of the cache by using the low first-threshold-M 

bit address of the lookup request, and obtains a lookup result; 

the lookup result is parsed, and the found address is compared with the high 20 

second-threshold-N bit address of the lookup request; if they are identical, the result 

from cache lookup is directly returned to the service side through the distribution 

module, the request for looking up the off-chip memory is not initiated, and data in 

the lookup information storage module is read and discarded; herein both M and N are 

natural numbers, and the sum of M and N is the bit width requested by the service 25 

side. 

In an implementation mode of the disclosure, the method further includes that: 

for the case of multiple-burst item, and when there are 2^S multiple-burst 

items, the comparison module determines through the control module whether the 

vlds corresponding to 2^S contiguous addresses after the low first-threshold-M bit 30 

address of the lookup request is left shifted for S bits are valid; if all of them are valid, 

the comparison module continuously initiates 2^S requests for looking up the cache 

after left shifting the low first-threshold-M bit address of the lookup quest for S bits, 
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and obtains a lookup result; 

the lookup result is parsed, and the found address is compared with the high 

second-threshold-N bit address of the lookup request; if they are identical, the spliced 

results from cache lookup are directly returned to the service side, the request for 

looking up the off-chip memory is not initiated, and the data in the lookup 5 

information storage module is read and discarded; herein both M and N are natural 

numbers, and the sum of M and N is the bit width requested by the service side; S is a 

natural number. 

In an implementation mode of the disclosure, the method further includes that: 

when the lookup request matches none of the addresses in the cache, the 10 

comparison module initiates the request for looking up the off-chip memory, and after 

the item data is returned, takes the item address and multiple-burst information out 

from the lookup information storage module; 

for the case of single-burst item, it is determined through the control module 

whether the vld corresponding to the low first-threshold-M bit address of the address 15 

is valid; if it is valid, the cache is read after the mediation of the second mediation 

module, and the high second-threshold-N bits of the acquired address is compared 

with the high second-threshold-N bits of the taken-out address; if they match, the data 

of the corresponding address is replaced with the item data returned from the off-chip 

memory and the data is written back into the cache, and the data is returned to the 20 

service side through the distribution module. 

In an implementation mode of the disclosure, the method further includes that: 

when the lookup request matches none of the addresses in the cache, the 

comparison module initiates the request for looking up the off-chip memory, and after 

the item data is returned, takes the item address and multiple-burst information out 25 

from the lookup information storage module; 

for the case of multiple-burst item, first it is determined through the control 

module whether the vlds corresponding to 2^S contiguous addresses after the low 

first-threshold-M bit address of the address is left shifted for S bits are valid; if all of 

them are valid, the cache is read after the mediation of the second mediation module, 30 

and the high second-threshold-N bits of the acquired address is compared with the 

high second-threshold-N bits of the taken-out address; if they match, the data of the 

corresponding address is replaced with the item data returned from the off-chip 
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memory and the data is written back into the cache, and the data is returned to the 

service side through the distribution module. 

In an implementation mode of the disclosure, the method further includes that: 

when the lookup request is received, the comparison module determines 

through the control module whether the vld corresponding to 2^S contiguous requests 5 

after the low first-threshold-M bit address of the service request is left shifted for S 

bits is valid according to the multiple-burst identifier carried in the lookup request; if 

it is valid, the data of the corresponding cache is read, and it is determined whether 

the high second-threshold-N bit address of the service request matches the address in 

the cache; if they match, the data is directly returned to the service side; if they do not 10 

match, the request for looking up the off-chip memory is initiated. 

In an implementation mode of the disclosure, the method further includes that: 

after the item data is returned, the comparison module reads the lookup 

information storage module to acquire the lookup request address and the multiple-

burst identifier; 15 

it is determined through the control module whether vld corresponding to 2^S 

contiguous requests after the low first-threshold-M bit address of the service request is 

left shifted for S bits is valid; if all of them are valid, the data of the corresponding 

cache is read; it is determined whether the high second-threshold-N bit address of the 

service request matches a service address returned to the cache; if they match, the 20 

item data in the cache is returned to the service side through the distribution module, 

and the item data in the cache is not updated; if they do not match, the item data in the 

off-chip memory is directly returned to the service side through the distribution 

module, at the same time, the item data in the cache is updated; if the vld 

corresponding to the multiple-burst is partially valid, which indicates that the item 25 

update is not completed, the item data in the off-chip memory is returned to the 

service side through the distribution module, and the item data in the cache is not 

updated. 

The disclosure is elaborated below by taking a practical application scenario 

for example. 30 

An application scenario of item management is that: the item management is 

performed based on a Synchronous Dynamic Random-Access Memory (SDRAM); 

because an NP is applied to different situations, and types of lookup, item capacities, 
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sizes of item entry and requirements on a table lookup performance have great 

difference, on one hand, it is needed to ensure that data is completely new or 

completely old during the item atomic operation of the NP, so as to achieve an 

objective of seamless and faultless lookup; on the other hand, it is needed to improve 

the access bandwidth during lookup, so as to achieve an objective of effective item 5 

management. 

For this application scenario, the prior art, using the structure characteristic of 

the memory as a starting point, performs multi-band duplications or reduces line feed 

operations; that is, it is needed to change the structure of the off-chip memory; 

however, the application scenario, adopting the disclosure, starts from reducing 10 

accessing the external memory SDRAM to improve a lookup width without changing 

the structure of the off-chip memory; it is an efficient item management solution, 

which not only improves a lookup performance of the external memory SDRAM, but 

also overcomes the problem of the atomic operation existed in item updating in a 

multiple-burst item lookup process in such a way that in an item update process, the 15 

objective of ensuring a seamless and faultless lookup is achieved. Moreover, because 

this application scenario adopts the disclosure, there is no need to change the structure 

of the off-chip memory, so it is more convenient and flexible on design and use, and 

the manufacturing cost is low. 

Note that, this application scenario includes different situations of updating the 20 

single-burst item and the multiple-burst item, which will be elaborated subsequently; 

the involved technical terms are described below: 

1) the single-burst item is that item entries need to be stored in a single address 

of the memory, and the item result is obtained directly according to the lookup request 

during a table lookup process; 25 

2) the multiple-burst item is that item entries need to be stored in multiple 

addresses of the memory, and an item management module needs to convert, during a 

table lookup process, the single lookup request into multiple lookup requests to obtain 

the item result; 

3) the item atomic operation is that: as shown in Fig. 2, in the process of 30 

updating the multiple-burst item, a reading operation may be included in an operation 

process of writing the multiple-burst item, which causes the returned item results to 

appear alternately; for example, when operations are performed on the addresses A, B, 
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C and D, the obtained returned results are: A', B, C, and D, and this is a situation 

where the returned item results to appear alternately; herein A' is a new value, and B, 

C, and D are old values; the atomic operation is looking up to obtain the item results 

which are all old values or all new values, and ensuring a seamless or faultless lookup; 

for example, when operations are performed on the addresses A, B, C and D, the 5 

obtained returned results are: A', B', C', and D', and this is a situation where the item 

results are all new values. 

This application scenario adopts the device of the disclosure, which is 

specifically advice for efficiently improving an item access bandwidth and atomic 

operation of the off-chip memory; as shown in Fig. 1, the device mainly includes: the 10 

lookup information storage module 101, the comparison module 102, the control 

module 104, the second mediation module 105, the first mediation module 108, the 

distribution module 103, the cache 106 and the SDRAM 109. 

The lookup information storage module 101 is arranged to store a table lookup 

address and multiple-burst flag information. 15 

The comparison module 102 is arranged to: when the service side initiates a 

lookup request, and the lookup request is received, determine whether the address of 

the lookup request is identical to the address stored in the cache; and if they are 

identical and the vld is valid, directly return the item stored in the cache to the service 

through the distribution module 103 without initiating a request for looking up the 20 

SDRAM 109; or else,  it is indicated that the address of the lookup request is not 

identical to the address stored in the cache, it is needed to wait, and a request for 

looking up the SDRAM 109 is initiated, so as to process according to the returned 

data; the comparison module 102 is further arranged to, when the SDRAM 109 

returns the data, determine whether the address of the lookup request is identical to 25 

the address stored in the cache, including the following situations: 

1) if the vld corresponding to the low M-bit address is completely valid, and 

the high N-bit address is identical to the address stored in the cache, the data in the 

cache 106 is returned to the service side, and the data in the cache 106 is not updated; 

if the addresses are not identical, the data in the cache 106 is not updated, and the data 30 

returned from the SDRAM 109 is sent to the service side; herein both M and N are 

natural numbers and different values, for representing a threshold, and they need to be 

set according to actual demands on application; that is, the low M-bit address is a 
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situation about  how to process when the address is below the first threshold, e.g. M 

bits; and the high N-bit address is a situation about how to process when the address is 

above the second threshold, e.g. N bits; 

2) if the vld corresponding to the low M-bit address is partially valid (aiming 

at the multiple-burst item), the data in the cache 106 is not updated, and the data 5 

returned from the SDRAM 109 is sent to the service side; 

3) if the vld corresponding to the low M-bit address is invalid, the data in the 

cache 106 is updated, and the data returned from the SDRAM 109 is sent to the 

service side. 

The distribution module 103 is arranged to identify whether the data to be 10 

returned to the service side is the item data in the cache 106 or the item data in the 

SDRAM 109. 

The control module 104 is arranged to manage the vld bits and determine 

when to initiate the update operation on the off-chip memory. An operation rule of the 

item update vld is as follows: 15 

1) the central processing unit 107 is arranged to update the item to 1 when 

writing the single-burst item, and issue an operation of updating the item in the 

SDRAM 109; 

2) the vld of the corresponding address is set to 0 when the multiple-burst item 

is written in the first burst, and the vld of the corresponding address is set to 0 when 20 

the multiple-burst item is written in the second burst; at the same time, the vld 

corresponding to the burst is set to 1, and an operation of updating the first burst of 

the item is issued, by analogy. When the address corresponding to the data returned 

from the external memory SDRAM 109 matches the penultimate burst in the cache, 

the vld corresponding to the last burst is set to 1 to complete the item update; 25 

3) in other situations, the vld remains unchanged. 

The second mediation module 105 is arranged to perform mediation between 

reading the cache106 by the service side and returning reading of the cache by the 

SDRAM 109. 

The cache 106 is arranged to store the item data and the item address; as 30 

shown in Fig. 3, Fig. 3 shows a structure of internal data in the cache applying the 

disclosure. 

The central processing unit 107 is arranged to configure the service item. 
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The first mediation module 108 is arranged to perform mediation between 

writing data into the cache 106 by the central processing unit 107 and writing the item 

data returned by the SDRAM 109 into the cache 106. 

The SDRAM 109 is arranged to store the lookup item. 

This application adopts the device of the disclosure, specifically a method for 5 

efficiently improving an item access bandwidth and atomic operation of the off-chip 

memory; the method mainly includes the following aspects, all of which include 

single-burst processing and multiple-burst processing: 

1) the process of item update of the central processing unit; 

2) the process of improving an SDRAM access bandwidth; and 10 

3) the process of multiple-burst item atomic operation. 

1. For the processing of item update of the central processing unit, if it is the 

single-burst item update, as the processing flow in Fig. 5, first the first mediation 

module 108 performs mediation, and the item to be updated and the high N bits of the 

corresponding address are spliced and then written into the low M-bit address of the 15 

cache 106; at the same time, the vld of the corresponding low M-bit address is set to 1 

through the control module 104, and the operation of updating the item in the 

SDRAM 109 is issued; if it is the multiple-burst item sent by the central processing 

unit, as the processing flow in Fig. 6, when the first burst item is updated, the 

operation is the same as the operation of the single-burst item, and the difference is 20 

that the vld of the corresponding low M-bit address is set to 0 through the control 

module 104, and the operation of updating the item is not issued; when the central 

processing unit issues the second burst item update, the implementation process is the 

same as the processing of the first burst, at this point, the vld corresponding to the last 

burst is set to 1, and the operation of updating the last item in the SDRAM 109 is 25 

issued. By analogy, when the address corresponding to the item returned by the 

SDRAM 109 is identical to the address of the penultimate burst item of the multiple-

burst item, the last burst item is updated to the SDRAM 109, so as to complete the 

multiple-burst item update. 

2. For the processing of improving the SDRAM access bandwidth, as shown 30 

in Fig. 1, if the request sent from the service side is received, the table lookup request 

and the multiple-burst identifier are stored in the lookup information storage module 

101; for the single-burst item, it is first determined whether the vld corresponding to 
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the low M-bit address of the lookup request is valid; if so, a request for looking up the 

cache 106 is initiated by using the lookup request, and the lookup result is obtained; 

the comparison module compares the found address with the high N-bit address of the 

lookup request of the service side; if they are identical, the result from cache lookup 

106 is directly returned to the service side through the distribution module 103, and 5 

the request for looking up the off-chip memory is not initiated, at the same time, the 

data in the lookup information storage module 101 is read and discarded; for the 

multiple-burst item (e.g. 2^S bursts), first it is determined through the control module 

104 whether the vlds corresponding to 2^S contiguous addresses after the low M bits 

in the lookup request are left shifted for S bits are valid, if all of them are valid, 2^S 10 

requests for looking up the cache are continuously initiated after the low M bits of the 

lookup quest are left shifted for S bits, and a lookup result is obtained; the comparison 

module 102 compares the found address with the high N-bit address of the lookup 

request of the service side; if they are identical, the spliced results from cache lookup 

106 are directly returned to the service side through the distribution module 103, and 15 

the request for looking up the off-chip memory is not initiated; at the same time, the 

data in the lookup information storage module 101 is read and discarded. 

When the lookup request of the service side matches none of the addresses in 

the cache 106, the request for looking up the SDRAM 109 is initiated; and after the 

item data is returned, the item address and multiple-burst information is taken out 20 

from the lookup information storage module 101; for the case of single-burst item, it 

is determined through the control module 104 whether the vld corresponding to the 

low M-bit address is valid; if it is valid, the cache 106 is read after the mediation of 

the second mediation module 105, and the high N bits of the acquired address are 

acquired and compared, through the comparison module 102, with the high N bits of 25 

the taken-out address of the lookup information storage module 101; if they match, 

the data of the corresponding address is replaced with the item data returned from the 

SDRAM 109 and the data is written back into the cache 106; at the same time, the 

data is returned to the service side through the distribution module 103; for the case of 

multiple-burst item, first it is determined through the control module104 whether the 30 

vlds corresponding to 2^S contiguous addresses after the low of the address is left 

shifted for S bits are valid; if all of them are valid, the cache 106 is read after the 

mediation of the second mediation module 105, the subsequent operation is the same 
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as the case of single-burst item. 

The item result corresponding to the received lookup request of the service 

side has been stored in the cache 106, and the lookup result in the cache 106 is 

returned to the service side through the distribution module 103; at the same time, the 

request for accessing the external memory SDRAM 109 is not initiated, thereby 5 

improving an item lookup bandwidth. 

3. For the processing of multiple-burst item atomic operation, as shown in Fig. 

1, if the lookup request is received from the service side, it is determined through the 

control module 104 whether the vld corresponding to 2^S contiguous requests after 

the low first-threshold-M bit address of the service request is left shifted for S bits is 10 

valid according to the multiple-burst identifier carried in the lookup request; if it is 

valid, the data of the corresponding cache 106 is read, and the comparison module 

102 determines whether the high N-bit address of the service request matches the 

address in the cache 106; if they match, the data is directly returned to the service side; 

if they do not match, the request for looking up the external memory SDRAM 109 is 15 

initiated. After the item data is returned, the lookup information storage module 101 

to acquire the lookup request address and the multiple-burst identifier; it is determined 

through the control module 104 whether vld corresponding to 2^S contiguous requests 

after the low M-bit address of the service request is left shifted for S bits is valid; if all 

of them are valid, the data of the corresponding cache 106 is read; the comparison 20 

module 102 determines whether the high N-bit address of the service request matches 

the service address returned to the cache  106; if they match, the item data in the 

cache 106 is returned to the service side through the distribution module 103, and the 

item data in the cache 106 is not updated; if they do not match, the item data in the 

SDRAM 109 is directly returned to the service side through the distribution module 25 

103, at the same time, the item data in the cache 106 is updated; if the vld 

corresponding to the multiple-burst is partially valid, which indicates that the item 

update is not completed, the item data in the SDRAM 109 is returned to the service 

side through the distribution module 103, and the item data in the cache 106 is not 

updated. 30 

Corresponding to the above description, Fig. 4 is a flowchart of improving an 

item lookup width performance and an item atomic operation according to an 

embodiment of the disclosure; the flow is a complete principle flow, including the 
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following steps. 

In step S21, according to a multiple-burst flag of an item, when all vlds 

corresponding to 2^S contiguous addresses after the low M bits of a service lookup 

request is left shifted for 2^S bits are valid, the data in the cache is read by using the 

2^S contiguous addresses of the service request; 5 

In step S22, high N bits of the service lookup request are compared with addr1 

in the cache, if they are identical, the data in the cache is returned to a service query 

module; 

In step S23, otherwise, the service lookup request and the multiple-burst flag 

are stored, and the request for looking up the off-chip memory is initiated; after the 10 

data is returned, the service lookup request and the multiple-burst flag are read; when 

all vlds corresponding to 2^S contiguous addresses after the low M bits of the service 

lookup request is left shifted for 2^S bits are valid, the data in the cache is read by 

using the 2^S contiguous addresses of the service request; 

In step S24, the high N bits of the lookup request are compared with the addr1 15 

in the cache; if they are identical, the data in the cache is returned to the service query 

module; otherwise, the queried data is returned to the service query module while 

being written into the cache; and 

In step S25, if a part of the vlds are valid, the request for looking up the cache 

is not initiated, and the data from the SDRAM is directly returned to the service query 20 

module. 

Corresponding to the above description, Fig. 5 is a flowchart of updating a 

single-burst item according to an embodiment of the disclosure, including the 

following steps. 

In step S31, a central processing unit gives an instruction of writing a single-25 

burst item; and 

In step S32, the central processing unit writes a high N-bit address of the item 

or item data into a cache by taking low M bits of the item as an address, sets a vld 

register corresponding to the address to 1, and gives an instruction of updating the 

external memory to complete the item update; 30 

Corresponding to the above description, Fig. 6 is a flowchart of updating a 

multiple-burst item according to an embodiment of the disclosure, including the 

following steps. 
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In step S41, a central processing unit gives an instruction of writing a 

multiple-burst item; 

In step S42, the first burst takes the value obtained by left shifting the low M 

bits for 2^S bits as an address, data are written into a cache corresponding to the 

address, a vld corresponding to the address is set to 0, and an instruction of updating 5 

the SDRAM is not given; 

In step S43, the second burst takes a value obtained by left shifting the low M 

bits for 2^S bits plus 1 as an address, data are written into a cache corresponding to 

the address, the vld corresponding to the address is set to 0, and the instruction of 

updating the SDRAM is not given; at the same time, a vld of a first burst is set to 1, 10 

and the instruction of updating the SDRAM item is given; 

In step S44, by analogy, when the address of the penultimate burst returned by 

the SDRAM matches the address, obtained by left shifting the low first-threshold-M 

bit address for 2^S bit, +S-2, a vld corresponding to the last burst is set to 1, and the 

instruction of updating the off-chip memory is given to complete the item update. 15 

In a word, by adopting the solution for efficiently improving an item access 

bandwidth and atomic operation of the SDRAM of the disclosure, this application 

scenario overcomes the problem of the atomic operation existed in item updating in a 

multiple-burst item lookup process in such a way that in an item update process, the 

objective of ensuring a seamless and faultless lookup is achieved. At the same time, 20 

because the item data stored in the cache is directly returned by the cache in the 

lookup process without initiating the requesting for reading the SDRAM, the lookup 

performance of the SDRAM is improved; the solution is simple and flexible, so it can 

be widely applied to other managements of single-burst or multiple-burst items. 

If the integrated modules of the disclosure are implemented by software 25 

function modules, and the software function modules are sold or used as independent 

products, they can also be stored in a computer readable storage medium. Based on 

this understanding, the technical solutions in the embodiments of the disclosure 

substantially or the part making a contribution to the traditional art can be embodied 

in the form of software product; the computer software product is stored in a storage 30 

medium and includes a number of instructions to make a computer device (which can 

be a personal computer, a server or a network device, etc.) perform all or part of the 

method in each embodiment of the disclosure. The above storage medium includes: a 
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USB flash disk, a mobile hard disk, an ROM, a magnetic disk or a compact disc, and 

other media which can store program codes. In this way, the disclosure is not limited 

to any particular combination of hardware and software. 

Correspondingly, the disclosure also provides a computer storage medium, in 

which a computer executable instruction is stored; the computer executable 5 

instruction is arranged to perform the method for improving an item access bandwidth 

and atomic operation. 

The above is only the preferred embodiment of the disclosure and not intended 

to limit the protection scope of the disclosure. 

 10 

 

INDUSTRIAL APPLICABILITY 

 

By applying the disclosure, because it is not always needed to initiate the 

request for looking up the off-chip memory, the number of accesses to the off-chip 15 

memory is reduced, and a looking up bandwidth is reduced; moreover, the item data 

returned by the off-chip memory is processed according to the preset rule, as such, the 

atomic operation existed in item updating can realize a seamless and faultless lookup 

in an item lookup process.  
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CLAIMS 

1.  A device for improving an item access bandwidth and atomic operation, comprising: 

a comparison module, a cache, and a distribution module, 

wherein the comparison module is arranged to: after a lookup request is received 5 

from a service side, determine whether an address pointed to by the lookup request is 

identical to an item address stored in the cache; if they are identical, and a valid 

identifier vld is currently valid, directly return item data stored in the cache to the 

service side without initiating a request for looking up an off-chip memory, so as to 

reduce accessing the off-chip memory; and if they are not identical, initiate a request 10 

for looking up the off-chip memory, and process, according to a preset rule, item data 

returned by the off-chip memory in such a way that an atomic operation existed in item 

updating can realize a seamless and faultless lookup in an item lookup process; 

the cache is arranged to store the item data and the item address; and 

the distribution module is arranged to identify whether data to be returned to the 15 

service side is the item data in the cache or the item data in the off-chip memory, and 

then return the data to the service side; 

wherein the comparison module is further arranged to determine, according to the first 

preset rule, whether the address pointed to by the lookup request is identical to the 

address stored in the cache, comprising any one of the following ways: 20 

way 1: if a vld corresponding to a low first-threshold-M bit address is 

completely valid, and a high second-threshold-N bit address is identical to the address 

stored in the cache, returning data in the cache to the service side, and not updating the 

data in the cache; if the addresses are not identical, not updating the data in the cache, 

and sending the data returned by the off-chip memory to the service side; 25 

way 2: if the vld corresponding to the low first-threshold-M bit address is 

partially valid, not updating the data in the cache, and sending the  data returned by the 

off-chip memory to the service side; and 

way 3: if the vld corresponding to the low first-threshold-M bit address is 

invalid, updating the data in the cache, and sending the data returned by the off-chip 30 

memory to the service side; 

wherein both M and N are natural numbers, and the sum of M and N is a bit 

width requested by the service side. 
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2.  The device according to claim 1, further comprising: 

a first mediation module arranged to perform mediation between writing, by a 

central processing unit, data into the cache and writing the item data returned by the 

off-chip memory into the cache; 5 

a control module arranged to manage vld bits and determine when to initiate an 

update operation on the off-chip memory; and 

a central processing unit arranged to: configure a service item, and for the case 

of single-burst item update, give an instruction of writing a single-burst item; after the 

mediation by the first mediation module, write the high second-threshold-N bit address 10 

of the item or the item data into the cache by taking the low first-threshold-M bit address 

as an address, set a vld register corresponding to the address to 1 through the control 

module, and give an instruction of updating the off-chip memory to complete the item 

update, wherein both M and N are natural numbers, and the sum of M and N is the bit 

width requested by the service side. 15 

3.  The device according to claim 1, further comprising: 

a first mediation module arranged to perform mediation between writing, by the 

central processing unit, data into the cache and writing the item data returned by the 

off-chip memory into the cache; 20 

a control module arranged to manage the vld bits and determine when to initiate 

an update operation on the off-chip memory; 

a central processing unit arranged to: configure the service item, and for the case 

of multiple-burst item update, give an instruction of writing a multiple-burst item; after 

the mediation by the first mediation module, write the high second-threshold-N bit 25 

address of the item or the item data into the cache by taking a value obtained by left 

shifting the low first-threshold-M bit address for 2^S bits as an address, set a vld 

corresponding to the address to 0 through the control module, and not give an 

instruction of updating the off-chip memory; for a second burst, write the high second-

threshold-N bit address of the item or the item data into the cache by taking a value 30 

obtained by left shifting the low first-threshold-M bit address for 2^S bits plus 1 as an 

address, set a vld corresponding to the address to 0 through the control module, not give 

the instruction of updating the off-chip memory , at the same time, set the vld of the 
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first burst to 1, and give an instruction of updating a vld item; by analogy, when an 

address of the penultimate burst returned by the off-chip memory matches an address, 

obtained by left shifting the low first-threshold-M bit address for 2^S bit, +S-2, set  an 

vld corresponding to the last burst to 1, and give an instruction of updating the off-chip 

memory to complete the item update, wherein both M and N are natural numbers, and 5 

the sum of M and N is the bit width requested by the service side. 

4.  The device according to claim 2, further comprising: 

a lookup information storage module arranged to store a table lookup request 

and multiple-burst flag information; 10 

the comparison module further arranged to: for the case of single-burst item, 

determine whether the vld corresponding to the low first-threshold-M bit address of the 

lookup request is valid, and if it is valid, initiate a lookup of the cache by using the low 

first-threshold-M bit address of the lookup request, and obtain a lookup result; parse 

the lookup result, compare the found address with the high second-threshold-N bit 15 

address of the lookup request,  and if they are identical, directly return the result from 

cache lookup to the service side through the distribution module, not initiate the request 

for looking up the off-chip memory, and read and discard data in the lookup information 

storage module, wherein both M and N are natural numbers, and the sum of M and N 

is the bit width requested by the service side;  20 

a second mediation module arranged to perform mediation between reading the 

cache by the service side and returning reading of the cache by the off-chip memory; 

and 

an off-chip memory arranged to store a lookup item. 

25 

5.  The device according to claim 3, further comprising: 

a lookup information storage module arranged to store a table lookup request 

and multiple-burst flag information; 

the comparison module further arranged to: for the case of multiple-burst item, 

and when there are 2^S multiple-burst items, determine through the control module 30 

whether vlds corresponding to 2^S contiguous addresses after the low first-threshold-

M bit address of the lookup request is left shifted for S bits are valid, and if all of them 

are valid, continuously initiate 2^S requests for looking up the cache after the low first-
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threshold-M bit address of the lookup quest is left shifted for S bits, and obtain a lookup 

result; parse the lookup result, compare the found address with the high second-

threshold-N bit address of the lookup request, and if they are identical, directly return 

spliced results from cache lookup to the service side through the distribution module, 

not initiate the request for looking up the off-chip memory, and read and discard the 5 

data in the lookup information storage module, wherein both M and N are natural 

numbers, and the sum of M and N is the bit width requested by the service side; S is a 

natural number; 

a second mediation module arranged to perform mediation between reading the 

cache by the service side and returning reading of the cache by the off-chip memory; 10 

and 

an off-chip memory arranged to store a lookup item. 

6.  The device according to claim 4, wherein the comparison module is further arranged 

to: when the lookup request matches none of the addresses in the cache, initiate the 15 

request for looking up the off-chip memory, and after the item data is returned, take the 

item address and multiple-burst information out from the lookup information storage 

module; for the case of single-burst item, determine through the control module whether 

the vld corresponding to the low first-threshold-M bit address of the address is valid, 

and if it is valid, read the cache after the mediation of the second mediation module, 20 

compare high second-threshold-N bits of the acquired address with high second-

threshold-N bits of the taken-out address; if they match, replace the data of the 

corresponding address with the item data returned from the off-chip memory and write 

the data back into the cache, and return the data to the service side through the 

distribution module. 25 

7.  The device according to claim 5, wherein the comparison module is further arranged 

to: when the lookup request matches none of the addresses in the cache, initiate the 

request for looking up the off-chip memory, and after the item data is returned, take the 

item address and multiple-burst information out from the lookup information storage 30 

module; for the case of multiple-burst item, firstly determine through the control 

module whether the vlds corresponding to 2^S contiguous addresses after the low first-

threshold-M bit address of the address is left shifted for S bits are valid, and if all of 
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them are valid, read the cache after the mediation of the second mediation module, and 

compare high second-threshold-N bits of the acquired address with high second-

threshold-N bits of the taken-out address; if they match, replace the data of the 

corresponding address with the item data returned from the off-chip memory and write 

the data back into the cache, and return the data to the service side through the 5 

distribution module. 

8.  The device according to claim 7, wherein the comparison module is further arranged 

to: when the lookup request is received, according to a multiple-burst identifier carried 

in the lookup request, determine through the control module whether the vld 10 

corresponding to 2^S contiguous requests after the low first-threshold-M bit address 

of a service request is left shifted for S bits is valid, and if it is valid, read the data of 

the corresponding cache, and determine whether the high second-threshold-N bit 

address of the service request matches the address in the cache; if they match, directly 

return the data to the service side, and if they do not match, initiate the request for 15 

looking up the off-chip memory. 

9.  The device according to claim 8, wherein the comparison module is further arranged 

to: after the item data is returned, read the lookup information storage module to acquire 

a lookup request address and a multiple-burst identifier, determine through the control 20 

module whether the vld corresponding to 2^S contiguous requests after the low first-

threshold-M bit address of the service request is left shifted for S bits is valid, and if it 

is valid, read the data of the corresponding cache, and determine whether the high 

second-threshold-N bit address of the service request matches a service address 

returned to the cache; if they match, return the item data in the cache to the service side 25 

through the distribution module, not update the item data in the cache, and if they do 

not match, directly return the item data in the off-chip memory to the service side 

through the distribution module, and update the item data in the cache; if the vld 

corresponding to the multiple bursts is partially valid, which indicates that the item 

update is not completed, return the item data in the off-chip memory to the service side 30 

through the distribution module, and not update the item data in the cache. 
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10.  A method for improving an item access bandwidth and atomic operation, which is 

applied to a device according to any one of claims 1 to 9, the method comprising: 

after a lookup request is received from a service side, determining whether an 

address pointed to by the lookup request is identical to an item address stored in a cache; 

if they are identical, and a valid identifier vld is currently valid, directly 5 

returning item data stored in the cache to the service side without initiating a request 

for looking up an off-chip memory, so as to reduce accessing the off-chip memory; 

if they are not identical, initiating a request for looking up the off-chip memory, 

and processing, according to a preset rule, item data returned by the off-chip memory 

in such a way that an atomic operation existed in item updating can realize a seamless 10 

and faultless lookup in an item lookup process; 

wherein the first preset rule is used for determining whether the address pointed to by 

the lookup request is identical to the address stored in the cache, comprising any one of 

the following ways: 

way 1: if a vld corresponding to a low first-threshold-M bit address is 15 

completely valid, and the high second-threshold-N bit address is identical to the address 

stored in the cache, returning data in the cache to the service side, and not updating the 

data in the cache; if the addresses are not identical, not updating the data in the cache, 

and sending the data returned by the off-chip memory to the service side; 

way 2: if the vld corresponding to the low first-threshold-M bit address is 20 

partially valid, not updating the data in the cache, and sending the data returned by the 

off-chip memory to the service side; and 

way 3: if the vld corresponding to the low first-threshold-M bit address is 

invalid, updating the data in the cache, and sending the data returned by the off-chip 

memory to the service side; 25 

wherein both M and N are natural numbers, and the sum of M and N is a bit 

width requested by the service side. 

11.  The method according to claim 10, further comprising: 

configuring, by a central processing unit, a service item, and for the case of 30 

single-burst item update, giving an instruction of writing a single-burst item; 

after mediation by a first mediation module, writing the high second-threshold-

N bit address of the item or the item data into the cache by taking the low first-threshold-
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M bit address as an address, setting a vld register corresponding to the address to 1 

through a control module, and giving an instruction of updating the off-chip memory 

to complete the item update, wherein both M and N are natural numbers, and the sum 

of M and N is a bit width requested by the service side. 

5 

12.  The method according to claim 10, further comprising: 

configuring, by a central processing unit, the service item, and for the case of 

multiple-burst item update, giving an instruction of writing a multiple-burst item; 

after the mediation of by first mediation module, writing, by the first burst, the 

high second-threshold-N bit address of the item or the item data into the cache by taking 10 

a value obtained by left shifting the low first-threshold-M bit address for 2^S bits as an 

address, setting the vld corresponding to the address to 0 through the control module, 

and not giving the instruction of updating the off-chip memory; 

for a second burst, writing the high second-threshold-N bit address of the item 

or the item data in the cache by taking a value obtained by left shifting the low first-15 

threshold-M bit address for 2^S bits plus 1 as an address, setting a vld corresponding to 

the address to 0 through the control module, and not giving the instruction of updating 

the off-chip memory; at the same time, setting the vld of the first burst to 1, and giving 

an instruction of updating a vld item; 

by analogy, when an address of the penultimate burst returned by the off-chip 20 

memory matches an address, obtained by left shifting the low first-threshold-M bit 

address for 2^S bit, +S-2, setting an vld corresponding to a last burst to 1, and giving 

the instruction of updating the off-chip memory to complete the item update, wherein 

both M and N are natural numbers, and the sum of M and N is the bit width requested 

by the service side. 25 

13.  The method according to claim 11, further comprising: 

for the case of single-burst item, determining, by a comparison module, whether 

the vld corresponding to the low first-threshold-M bit address of the lookup request is 

valid, if it is valid, initiating a lookup of the cache by using the low first-threshold-M 30 

bit address of the lookup request, and obtaining a lookup result; 

parsing the lookup result, and comparing the found address with the high 

second-threshold-N bit address of the lookup request; if they are identical, directly 
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returning the result from cache lookup to the service side through a distribution module, 

not initiating the request for looking up the off-chip memory, and reading and 

discarding data in a lookup information storage module, wherein both M and N are 

natural numbers, and the sum of M and N is the bit width requested by the service side. 

5 

14.  The method according to claim 12, further comprising: 

for the case of multiple-burst item, and when there are 2^S multiple-burst items, 

determining through the control module, by the comparison module, whether vlds 

corresponding to 2^S contiguous addresses after the low first-threshold-M bit address 

of the lookup request is left shifted for S bits are valid; if all of them are valid, 10 

continuously initiating 2^S requests for looking up the cache after left shifting the low 

first-threshold-M bit address of the lookup quest for S bits, and obtaining a lookup 

result; 

parsing the lookup result, and comparing the found address with the high 

second-threshold-N bit address of the lookup request; if they are identical, directly 15 

returning the spliced results from cache lookup to the service side, not initiating the 

request for looking up the off-chip memory, and reading and discarding the data in the 

lookup information storage module, wherein both M and N are natural numbers, and 

the sum of M and N is the bit width requested by the service side; S is a natural number. 

20 

15.  The method according to claim 13, further comprising: 

when the lookup request matches none of the addresses in the cache, initiating, 

by the comparison module, the request for looking up the off-chip memory, and after 

the item data is returned, taking the item address and multiple-burst information out 

from the lookup information storage module; 25 

for the case of single-burst item, determining through the control module 

whether the vld corresponding to the low first-threshold-M bit address of the address is 

valid; if it is valid, reading the cache after the mediation of a second mediation module, 

and comparing the high second-threshold-N bits of the acquired address with the high 

second-threshold-N bits of the taken-out address; if they match, replacing the data of 30 

the corresponding address with the item data returned from the off-chip memory and 

writing the data back into the cache, and returning the data to the service side through 

the distribution module. 
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16.  The method according to claim 14, further comprising: 

when the lookup request matches none of the addresses in the cache, initiating, 

by the comparison module, the request for looking up the off-chip memory, and after 

the item data is returned, taking the item address and multiple-burst information out 5 

from the lookup information storage module; 

for the case of multiple-burst item, first determining through the control module 

whether the vlds corresponding to 2^S contiguous addresses after the low first-

threshold-M bit address of the address is left shifted for S bits are valid; if all of them 

are valid, reading the cache after the mediation of the second mediation module, and 10 

comparing the high second-threshold-N bits of the acquired address with the high 

second-threshold-N bits of the taken-out address; if they match, replacing the data of 

the corresponding address with the item data returned from the off-chip memory and 

writing the data back into the cache, and returning the data to the service side through 

the distribution module. 15 

17.  The method according to claim 16, further comprising: 

when the lookup request is received, determining through the control module, 

by the comparison module, whether the vld corresponding to 2^S contiguous requests 

after the low first-threshold-M bit address of a service request is left shifted for S bits 20 

is valid according to a multiple-burst identifier carried in the lookup request; if it is 

valid, reading the data of the corresponding cache, and determining whether the high 

second-threshold-N bit address of the service request matches the address in the cache; 

if they match, directly returning the data to the service side; if they do not match, 

initiating the request for looking up the off-chip memory. 25 

18.  The method according to claim 17, further comprising: 

after the item data is returned, reading, by the comparison module, the lookup 

information storage module to acquire a lookup request address and a multiple-burst 

identifier; 30 

determining through the control module whether vld corresponding to 2^S 

contiguous requests after the low first-threshold-M bit address of the service request is 

left shifted for S bits is valid; if all of them are valid, reading the data of the 
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corresponding cache; determining whether the high second-threshold-N bit address of 

the service request matches a service address returned to the cache; if they match, 

returning the item data in the cache to the service side through the distribution module, 

and not updating the item data in the cache; if they do not match, directly returning the 

item data in the off-chip memory to the service side through the distribution module, 5 

and updating the item data in the cache; if the vld corresponding to the multiple-burst 

is partially valid, which indicates that the item update is not completed, returning the 

item data in the off-chip memory to the service side through the distribution module, 

and not updating the item data in the cache. 

10 

19.  A computer storage medium having stored therein computer executable 

instructions arranged to perform a method for improving an item access bandwidth and 

atomic operation according to any one of claims 10 to 18. 
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according to a multiple-burst flag of an item, when all vlds 

corresponding to 2^S contiguous addresses after the low M bits of a 

service lookup request is left shifted for 2^S bits are valid, the data 

in the cache is read by using the 2^S contiguous addresses of the 

service request

high N bits of the service lookup request are compared with addr1 

in the cache, if they are identical, the data in the cache is returned 

to a service query module

otherwise, the service lookup request and the multiple-burst flag 

are stored, and a request for looking up the off-chip memory is 

initiated; after the data is returned, the service lookup request and 

the multiple-burst flag are read; when all vlds corresponding to 2^S 

contiguous addresses after the low Mbit of the service lookup 

request is left shifted for 2^S bits are valid, the data in the cache is 

read by using the 2^S contiguous addresses of the service request

the high N bits of the lookup request are compared with the addr1 

in the cache; if they are identical, the data in the cache is returned 

to the service query module; otherwise, the queried data is returned 

to the service query module while being written into the cache

if a part of the vlds are valid, the request for looking up the cache is 

not initiated, and the data from the SDRAM is directly returned to 

the service query module
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a central processing unit gives an instruction of writing a 

single-burst item

the central processing unit writes a high N-bit address of 

the item or item data into a cache by taking low M bits of 

the item as an address, sets a vld register corresponding to 

the address to 1, and gives an instruction of updating the 

external memory to complete the item update
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