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What is claimed is:  

 

1. A method for requesting, from a computational resource manager, computational 

resources for executing a program in a computing system, the method including:  

 storing information specifying target quantities of computational resources associated 

with respective ones of a plurality of program portions of the program, where each program 

portion uses computational resources granted by the computational resource manager 

enabling that program portion to be executed in the computing system; and  

 computing requests for submission to the computational resource manager as a 

plurality of sets of requests, where each set of requests, except for an initial set of requests, is 

processed by the computational resource manager only if the previously submitted one or 

more sets of the plurality of sets of requests were granted by the computational resource 

manager, the computing including:  

  forming the initial set of requests, and  

  forming one or more additional sets of requests for processing by the 

 computational resource manager after the initial set of requests,  

  wherein at least one set of requests of the additional sets of requests includes a 

 partial  request for at least one program portion that is in a least-fulfilled set of one or 

 more program portions,  

  wherein each program portion is associated with a respective fulfillment ratio 

 of its quantity of previously requested computational resources divided by its 

 associated target quantity of computational resources,  

  wherein a program portion is a member of the least-fulfilled set if its 

 associated fulfillment ratio, over all of the plurality of program portions, is the 

 minimum of the associated fulfillment ratios, and  

  wherein the partial request requests a quantity of computational resources that 

 is small enough so that, after the partial request is granted, each program portion in 

 the least-fulfilled set will have a fulfillment ratio that is greater than its fulfillment 

 ratio had been before the partial request had been granted, and is still smaller than 

 one.  

 

2. The method of claim 1, wherein the partial request requests a quantity of 

computational resources that is small enough so that, after the partial request is granted, each 

program portion in the least-fulfilled set will have a fulfillment ratio that is still smaller than a 
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fulfillment ratio of at least one program portion outside of the least-fulfilled set.  

 

3. The method of claim 2, wherein the partial request requests a quantity of 

computational resources that is large enough so that, after the partial request is granted, each 

program portion in the least-fulfilled set will have a fulfillment ratio that is at least as large as 

a fulfillment ratio of at least one program portion outside the least-fulfilled set.  

 

4. The method of claim 1, wherein the partial request requests a quantity of 

computational resources that is large enough so that, after the partial request is granted, each 

program portion in the least-fulfilled set will have a fulfillment ratio that is at least as large as 

a fulfillment ratio of at least one program portion outside the least-fulfilled set.  

 

5. The method of claim 1, wherein the initial set of requests includes a minimum request 

for each program portion, where each minimum request requests a minimum quantity of 

computational resources needed to execute the corresponding portion of the program.  

 

6. The method of claim 5, wherein at least one of the program portions is associated with 

a fixed target quantity of computational resources and at least one of the program portions is 

associated with a variable target quantity of computational resources, and the minimum 

request for each program portion associated with a fixed target quantity of computational 

resources is a full request corresponding to the complete target quantity of computational 

resources, and the minimum request for each program portion associated with a variable 

target quantity of computational resources is a partial request corresponding to less than the 

complete target quantity of computational resources.  

 

7. The method of claim 6, wherein the minimum request for each program portion 

associated with a variable target quantity of computational resources is a partial request 

corresponding to a single unit of computational resources, where each variable target quantity 

of computational resources is defined in terms of a granularity of computational resources 

that divides the complete target quantity of computational resources into a plurality of units 

of equal size.  

 

8. The method of claim 1, wherein at least some requests in at least one set of requests 

correspond to quantities of computational resources of different sizes from each other.  
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9. The method of claim 1, wherein storing the information specifying target quantities of 

computational resources associated with respective ones of the plurality of program portions 

includes, for at least one program portion, determining its associated target quantity of 

computational resources based at least in part on user input.  

 

10. The method of claim 1, wherein the computational resources are distributed over a 

plurality of computing nodes.  

 

11. The method of claim 10, wherein at least some of the program portions require that 

their granted computational resources are obtained from a specific one or more computing 

nodes of the plurality of computing nodes.  

 

12. The method of claim 10, wherein computational resources associated with each 

request of each set of requests of the plurality of sets of requests must be obtained from a 

single computing node of the plurality of computing nodes.  

 

13. The method of claim 1, wherein at least some of the program portions are configured 

to process data items from one or more data sources and the method further includes 

determining the target quantities of computational resources for each of the program portions 

based at least in part on the data items from the one or more data sources.  

 

14. The method of claim 13, wherein determining the target quantities of computational 

resources for each of the program portions based at least in part on the data items from the 

one or more data sources includes, for each program portion, adding computational resources 

associated with a single instance of the program portion to the target quantity of 

computational resources associated with the program portion for each data item to be 

processed by the program portion.  

 

15. The method of claim 1, wherein each request, of each set of requests of the plurality 

of sets of requests, requests computational resources required by a single instance of a 

particular program portion of the plurality of program portions.  

 

16. The method of claim 1, wherein a first program portion of the plurality of program 
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portions is associated with a plurality of requests from the plurality of sets of requests.  

 

17. The method of claim 1, further including receiving, in response to the initial set of 

requests, an indication that one or more requests of the initial set of requests was not fulfilled 

and aborting execution of the program based on the response.  

 

18. Software stored in a non-transitory form on a computer-readable medium, for 

requesting, from a computational resource manager, computational resources for executing a 

program in a computing system, the software including instructions for causing a computing 

system to:  

 store information specifying target quantities of computational resources associated 

with respective ones of a plurality of program portions of the program, where each program 

portion uses computational resources granted by the computational resource manager 

enabling that program portion to be executed in the computing system; and  

 compute requests for submission to the computational resource manager as a plurality 

of sets of requests, where each set of requests, except for an initial set of requests, is 

processed by the computational resource manager only if the previously submitted one or 

more sets of the plurality of sets of requests were granted by the computational resource 

manager, the computing including:  

  forming the initial set of requests, and  

  forming one or more additional sets of requests for processing by the 

 computational resource manager after the initial set of requests,  

  wherein at least one set of requests of the additional sets of requests includes a 

 partial request for at least one program portion that is in a least-fulfilled set of one or 

 more program portions,  

  wherein each program portion is associated with a respective fulfillment ratio 

 of its quantity of previously requested computational resources divided by its 

 associated target quantity of computational resources,  

  wherein a program portion is a member of the least-fulfilled set if its 

 associated fulfillment ratio, over all of the plurality of program portions, is the 

 minimum of the associated fulfillment ratios, and  

  wherein the partial request requests a quantity of computational resources that 

 is small enough so that, after the partial request is granted, each program portion in 

 the least-fulfilled set will have a fulfillment ratio that is greater than its fulfillment 
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 ratio had been before the partial request had been granted, and is still smaller than 

 one.  

 

19. A computing system for requesting, from a computational resource manager, 

computational resources for executing a program in the computing system, the computing 

system including:  

 a data storage system storing information specifying target quantities of 

computational resources associated with respective ones of a plurality of program portions of 

the program, where each program portion uses computational resources granted by the 

computational resource manager enabling that program portion to be executed in the 

computing system; and  

 at least one processor configured to compute requests for submission to the 

computational resource manager as a plurality of sets of requests, where each set of requests, 

except for an initial set of requests, is processed by the computational resource manager only 

if the previously submitted one or more sets of the plurality of sets of requests were granted 

by the computational resource manager, the computing including:  

  forming the initial set of requests, and  

  forming one or more additional sets of requests for processing by the 

 computational resource manager after the initial set of requests,  

  wherein at least one set of requests of the additional sets of requests includes a 

 partial request for at least one program portion that is in a least-fulfilled set of one or 

 more program portions,  

  wherein each program portion is associated with a respective fulfillment ratio 

 of its quantity of previously requested computational resources divided by its 

 associated target quantity of computational resources,  

  wherein a program portion is a member of the least-fulfilled set if its 

 associated fulfillment ratio, over all of the plurality of program portions, is the 

 minimum of the associated fulfillment ratios, and  

  wherein the partial request requests a quantity of computational resources that 

 is small enough so that, after the partial request is granted, each program portion in 

 the least-fulfilled set will have a fulfillment ratio that is greater than its fulfillment 

 ratio had been before the partial request had been granted, and is still smaller than 

 one.  
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20. A computing system for requesting, from a computational resource manager, 

computational resources for executing a program in the computing system, the computing 

system including:  

 means for storing information specifying target quantities of computational resources 

associated with respective ones of a plurality of program portions of the program, where each 

program portion uses computational resources granted by the computational resource 

manager enabling that program portion to be executed in the computing system; and  

 means for computing requests for submission to the computational resource manager 

as a plurality of sets of requests, where each set of requests, except for an initial set of 

requests, is processed by the computational resource manager only if the previously 

submitted one or more sets of the plurality of sets of requests were granted by the 

computational resource manager, the computing including:  

  forming the initial set of requests, and  

  forming one or more additional sets of requests for processing by the 

 computational resource manager after the initial set of requests,  

  wherein at least one set of requests of the additional sets of requests includes a 

 partial request for at least one program portion that is in a least-fulfilled set of one or 

 more program portions,  

  wherein each program portion is associated with a respective fulfillment ratio 

 of its quantity of previously requested computational resources divided by its 

 associated target quantity of computational resources,  

  wherein a program portion is a member of the least-fulfilled set if its 

 associated fulfillment ratio, over all of the plurality of program portions, is the 

 minimum of the associated fulfillment ratios, and  

  wherein the partial request requests a quantity of computational resources that 

 is small enough so that, after the partial request is granted, each program portion in 

 the least-fulfilled set will have a fulfillment ratio that is greater than its fulfillment 

 ratio had been before the partial request had been granted, and is still smaller than 

 one. 


