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CLAIMS 

What is claimed is:  

 

1. A method for data stripping, allocation and reconstruction in an active drive 

storage system including a plurality of active object storage devices, each of the plurality of 

active object storage devices including one or more storage devices and a controller, the method 

comprising: 

receiving data at an identified one of the plurality of active object storage devices for 

storage in one or more of the plurality of active object storage devices; 

the controller of the identified one of the plurality of active object storage devices 

segmenting the received data into a plurality of data chunks; 

the controller of the identified one of the plurality of active object storage devices 

generating one or more parity chunks in response to the plurality of data chunks;  

the controller of the identified one of the plurality of active object storage devices 

reorganizing the plurality of data chunks and the one or more parity chunks in response to a 

number of the plurality of data chunks and a number of the one or more of the plurality of active 

object storage devices into which the received data is to be stored; and 

the controller of the identified one of the plurality of active object storage devices storing 

the plurality of data chunks and the one or more parity chunks into the one or more of the 

plurality of active object storage devices, wherein the step of storing the plurality of data chunks 

and the one or more parity chunks into the one or more of the plurality of active object storage 

devices comprises writing an object size of the received data to the one or more parity chunks.. 
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2. The method in accordance with Claim 1 wherein the step of reorganizing the 

plurality of data chunks and the one or more parity chunks comprises reorganizing the plurality 

of data chunks and the one or more parity chunks into one or more stripes of data/parity chunks. 

 

3. The method in accordance with Claim 2 wherein the step of storing the plurality 

of data chunks and the one or more parity chunks into the one or more of the plurality of active 

object storage devices comprises performing a full strip write of each of the one or more stripes 

of data/parity chunks into the one or more of the plurality of active object storage devices. 

 

4. The method in accordance with Claim 2 wherein the step of receiving the data 

comprises: 

receiving the data at the identified one of the plurality of active object storage devices; 

and 

determining whether the received data is new data or update data, and 

wherein the step of storing the plurality of data chunks and the one or more parity chunks into 

the one or more of the plurality of active object storage devices comprises:  

performing a full strip write of each of the one or more stripes of data/parity chunks into 

the one or more of the plurality of active object storage devices if the received data is new data;  

if the received data is update data, determining for each stripe if the full stripe needs to be 

updated or if a portion of the stripe needs to be updated and performing a full strip write for each 

full stripe that needs to be updated and performing a partial write for each stripe that requires 

only a portion to be updated. 
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5. The method in accordance with Claim 4 wherein the step of performing a partial 

write comprises: 

reading to-be-updated data chunks and corresponding parity chunks for each stripe in 

parallel from the active object storage devices in which the data/parity chunks for that stripe are 

stored; 

updating the to-be-updated data chunks in response to the received data; 

recomputing the parity chunks in response to the updated data chunks; and 

writing the updated data chunks and the corresponding recomputed parity chunks for 

each stripe in parallel to the active object storage devices in which the data/parity chunks for that 

stripe were stored. 

 

6. The method in accordance with Claim 5 wherein the step of reading the to-be-

updated data chunks and the corresponding parity chunks for each stripe in parallel comprises: 

computing active object storage device locations for each to-be-updated data chunk and 

each corresponding parity chunk in the stripe; 

sending chunk read requests to all of the active object storage device locations in the 

stripe in parallel; and 

merging data chunks and parity chunks received in response to the chunk read requests to 

derive an updated stripe of the to-be-updated data chunks and the corresponding parity chunks 

that are read. 
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7. The method in accordance with Claim 6 wherein the computing active object 

storage device locations step comprises computing active object storage device locations in 

response to an object data distribution algorithm. 

 

8. The method in accordance with Claim 6 wherein the step of merging data chunks 

and parity chunks comprises: 

determining whether a chunk read failure has occurred in response to failure to receive a 

response to one or more of the chunk read requests for the stripe; 

identifying missing chunks in response to the to-be-updated data chunks and 

corresponding parity chunks that have been read;  

computing data for the missing chunks in response to the to-be-updated data chunks and 

corresponding parity chunks that have been read; and 

merging data chunks and parity chunks received in response to the chunk read requests 

and the data for the missing chunks to derive the stripe of the to-be-updated data chunks and the 

corresponding parity chunks. 

 

9. A method for data stripping, allocation and reconstruction in an active drive 

storage system including a plurality of active object storage devices, each of the plurality of 

active object storage devices coupled to one or more application servers, the method comprising: 

receiving data for storage in one or more of the plurality of active object storage devices; 

one of the one or more application servers segmenting the received data into a plurality of 

data chunks; 
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the one of the one or more application servers generating one or more parity chunks in 

response to the plurality of data chunks;  

the one of the one or more application servers reorganizing the plurality of data chunks 

and the one or more parity chunks in response to a number of the plurality of data chunks and a 

number of the one or more of the plurality of active object storage devices into which the 

received data is to be stored; and 

the one of the one or more application servers storing the plurality of data chunks and the 

one or more parity chunks into the one or more of the plurality of active object storage devices, 

wherein the step of storing the plurality of data chunks and the one or more parity chunks into 

the one or more of the plurality of active object storage devices comprises writing an object size 

of the received data to the one or more parity chunks.. 

 

10. The method in accordance with Claim 9 wherein the step of reorganizing the 

plurality of data chunks and the one or more parity chunks comprises reorganizing the plurality 

of data chunks and the one or more parity chunks into one or more stripes of data/parity chunks. 

 

11. The method in accordance with Claim 10 wherein the step of storing the plurality 

of data chunks and the one or more parity chunks into the one or more of the plurality of active 

object storage devices comprises performing a full strip write of each of the one or more stripes 

of data/parity chunks into the one or more of the plurality of active object storage devices. 

 

 

12. The method in accordance with Claim 10 wherein the step of receiving the data 

comprises: 
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receiving the data at the identified one of the plurality of active object storage devices; 

and 

determining whether the received data is new data or update data, and 

wherein the step of storing the plurality of data chunks and the one or more parity chunks into 

the one or more of the plurality of active object storage devices comprises:  

performing a full strip write of each of the one or more stripes of data/parity chunks into 

the one or more of the plurality of active object storage devices if the received data is new data;  

if the received data is update data, determining for each stripe if the full stripe needs to be 

updated or if a portion of the stripe needs to be updated and performing a full strip write for each 

full stripe that needs to be updated and performing a partial write for each stripe that requires 

only a portion to be updated. 

 

13. The method in accordance with Claim 12 wherein the step of performing a partial 

write comprises: 

reading to-be-updated data chunks and corresponding parity chunks for each stripe in 

parallel from the active object storage devices in which the data/parity chunks for that stripe are 

stored; 

updating the to-be-updated data chunks in response to the received data; 

recomputing the parity chunks in response to the updated data chunks; and 

writing the updated data chunks and the corresponding recomputed parity chunks for 

each stripe in parallel to the active object storage devices in which the data/parity chunks for that 

stripe were stored. 
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14. The method in accordance with Claim 13 wherein the step of reading the to-be-

updated data chunks and the corresponding parity chunks for each stripe in parallel comprises: 

computing active object storage device locations for each to-be-updated data chunk and 

each corresponding parity chunk in the stripe; 

sending chunk read requests to all of the active object storage device locations in the 

stripe in parallel; and 

merging data chunks and parity chunks received in response to the chunk read requests to 

derive an updated stripe of the to-be-updated data chunks and the corresponding parity chunks 

that are read. 

 

15. The method in accordance with Claim 14 wherein the computing active object 

storage device locations step comprises computing active object storage device locations in 

response to an object data distribution algorithm. 

 

16. The method in accordance with Claim 14 wherein the step of merging data 

chunks and parity chunks comprises: 

determining whether a chunk read failure has occurred in response to failure to receive a 

response to one or more of the chunk read requests for the stripe; 

identifying missing chunks in response to the to-be-updated data chunks and 

corresponding parity chunks that have been read;  

computing data for the missing chunks in response to the to-be-updated data chunks and 

corresponding parity chunks that have been read; and 
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merging data chunks and parity chunks received in response to the chunk read requests 

and the data for the missing chunks to derive the stripe of the to-be-updated data chunks and the 

corresponding parity chunks. 

 

17. A method for failure recovery from failure of an active object storage device in an 

active drive storage system including a plurality of active object storage devices, each of the 

plurality of active object storage devices belonging to one of a plurality of groups and each of the 

plurality of active object storage devices including one or more storage devices and a controller, 

the method comprising: 

selecting a recovery list constructor for each one of the plurality of groups that a failed 

active object storage device has participated in; 

each recovery list constructor constructing a need-to-be-constructed data list for its 

group; 

each recovery list constructor sending the need-to-be-constructed data list for its group to 

a replacement active object storage device assigned as a recovery master for the group;  

each recovery master scheduling the reconstruction for the group which includes one or 

more of sending requests to access data and corresponding parity data, computing recovered data 

in response to the accessed data and corresponding parity data, and writing the recovered data to 

the recovery master; and 

thereafter the recovery master acting as the replacement active object storage device. 




