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CLAIMS 

1. A c. 	puter implemented method for a dual mode reader writer lock, the computer 

implemented 	ethod comprising: 

5 determi 	g a contention condition in using an original lock, the original lock 

corresponding to 	resource available on a data 	system, the original lock processing 

managing read acce 	and write access to the resource by a plurality of processes executing 

in the data processing;, stem; 

creating a set of 	paraded locks for use in conjunction with the original lock, the 

10 original lock and the set o 	xpanded locks forming the dual mode reader writer lock, the 

dual mode reader writer lock perating to manage the read access and write access to the 

resource; 

indexing using an index `'thin the original lock, each expanded lock in the set of 

expanded locks such that each expap ded lock is locatable using the index; and 

15 resolving the contention cond ion by distributing requests for acquiring and 

releasing the read access and write acce. s to the resource by the plurality of processes across 

the original lock and the set of expanded 	cks. 

2. The computer implemented method off, laim 1, wherein the original lock is a 

20 modified form of a preexisting reader writer lock. such that the preexisting reader writer lock 

can hold a set of identifiers usable in operating in isniunction with the set of expanded 

locks, the computer implemented method further co 'n • sin 

designating an expanded lock in the set of expaided lock as a reader lock whereby 

the designated expanded lock is usable for acquiring, ho 	ing, and releasing only a read lock 

25 on the resource. 

3. The computer implemented method of claim 1 or 2, fu ber comprising: 

receiving from a process, a request to one of (i) acquire, a d (ii) release, a read lock 

on the resource; and 

30 assigning the request to an expanded lock in the dual mode re s er writer lock. 



WO 2011/113654 
	

PCT/EP2011/052189 

31 

5 

10 

15 

20 

25 

30 

4. The computer implemented method of claim 3, wherein a second request from the 

processls one of (i)acquire, and (ii) release, a write lock on the resource is assigned to the 

original to y k. 

5. The co puter implemented method of claim 3 or 4, wherein the expanded lock is 

selected from th set of expanded locks by computing an index value from an identifier 

associated with th process, the index value resolving to the expanded lock. 

6. The computer 	plemented method of claim 3, 4 or 5, wherein the expanded lock is 

selected from the set of xpanded locks such that the expanded lock has an affinity to a 

processor of the data proct ssing system. 

7. The computer implema ted method of any preceding claim, further comprising: 

receiving a request to o 	of (i) acquire, and (ii) release, a write lock on the resource; 

and 

assigning the request to the c iginaIlock in the dual mode reader writer lock. 

8. The computer implemented met od of any preceding claim, 

wherein the dual mode reader writ r lock operates in a first mode using only the 

original lock when the contention condition roes not exist, 

wherein the dual mode reader writer U.. k operates in a second mode using the 

original lock and the set of expanded locks whe 	the contention condition exists, 

wherein the dual mode reader writer lock witches from the first mode to the second 

mode when the contention condition arises, and 

wherein the dual mode reader writer lock swiv hes from the second mode to the 	s 

mode when the contention condition abates. 

9. The computer implemented method of claim 8, wherein the switching from the first 

mode to the second mode removes the contention condition b 	allowing a plurality of atomic 

operations for locks on the resource to concurrently execute on ine of (i) the original lock 

and an expanded lock in the set of expanded locks, and (ii) two e a anded locks in the set of 

expanded locks. 
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10. The computer implemented method of any preceding claim, further comprising: 

locating a region in a memory for use as locks, wherein the creating the set of 

expande, locks designates a set of spaces for the set of expanded locks in the region. 

11. A co 	puter usable program product comprising a computer usable storage medium 

including computer usable code for a dual mode reader writer lock, the computer usable 

code comprisinl - 

computer , able code for determining a contention condition in using an original 

lock, the original I. , 	corresponding to a resource available on a data processing system, the 

original lock managi 	read access and write access to the resource by a plurality of 

processes executing in , e data processing system; 

computer usable • . de for creating a set of expanded locks for use in conjunction with 

the original lock, the origin I lock and the set of expanded locks forming the dual mode 

reader writer lock, the dual 	lde reader writer lock operating to manage the read access and 

write access to the resource; 

computer usable code fo .ndexing using an index within the original lock, each 

expanded lock in the set of expan. •• locks such that each expanded lock is locatable using 

the index; and 

computer usable code for reso 	ing the contention condition by distributing requests 

for acquiring and releasing the read acc 	and write access to the resource by the plurality 

of processes across the original lock and t e set of expanded locks. 

12. The computer usable program produc of claim 11, wherein the original lock is a 

modified form of a preexisting reader writer lo• 	such that the preexisting reader writer lock 

can hold a set of identifiers usable in operating in 	onjunction with the set of expanded 

locks, the computer usable program product furthe comprising: 

computer usable code for designating an cxp 	ded lock in the set of expanded lock 

as a reader lock whereby the designated expanded loc is usable for acquiring, holding, and 

releasing only a read lock on the resource. 

13. The computer usable program product of claim I 1 o 12, further comprising: 
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puter usable code for receiving from a process, a request to one of (i) acquire, 

and (ii) re ase, a read lock on the resource; and 

computer usable code for assigning the request to an expanded lock in the dual mode 

reader writer 	ck. 

14. 	The computer usable program product of claim 13, wherein a second request from 

the process to one o' (i) acquire, and (ii) release, a write lock on the resource is assigned to 

the original lock. 

10 15. The computer usa 	c program product of claim 13 or 14, wherein the expanded lock 

is selected from the set of 	anded locks by computing an index value from an identifier 

associated with the process, 	e index value resolving to the expanded lock. 

16. The computer usable pro 	am product of claim 13, 14 or 15, wherein the expanded 

15 lock is selected from the set of ex 	nded locks such that the expanded lock has an affinity to 

a processor of the data processing s 	tem. 

17. The computer usable program p 	duct of any of claims 11 to 16, further comprising: 

	

computer usable code for recei-vin 	request to one of (1) acquire, and (ii) release, a 

20 

25 

write lock on the resource; and 

computer usable code for assigning th request to the original lock in the dual 	ode 

reader writer lock. 

18. The computer usable program product of an of claims 11 to 17, 

wherein the dual mode reader writer lock ope 	es in a first mode using only the 

original lock when the contention condition does not e 	st, 

wherein the dual mode reader writer lock operate d. in a second mode using the 

original lock and the set of expanded locks when the conte '.tion condition exists, 

wherein the dual mode reader writer lock switches 	the first mode to the second 

30 mode when the contention condition arises, and 

wherein the dual mode reader writer lock switches from 	e second mode to the first 

mode when the contention condition abates. 
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19. The computer usable program product of claim IS, wherein the switching from the 

first mo• 	to the second mode removes the contention condition by allowing a plurality of 

atomic op-  ations for locks on the resource to concurrently execute on one of (i) the original 

lock and an , panded lock in the set of expanded locks, and (ii) two expanded locks in the 

set of expandei locks. 

20. The compu r usable program product of any of claims 11 to 19, further comprising: 

allocating a r 	ion in a memory for use as locks, wherein the creating the set of 

expanded locks design• es a set of spaces for the set of expanded locks in the region. 

21. The computer usabl program product of any of claims 11 to 20, wherein the 

computer usable code is stor 	in a computer readable storage medium in a data processing 

system, and wherein the compu r usable code is transferred over a network from a remote 

data processing system. 

22. The computer usable program .roduct of any of claims 11 to 21, wherein the 

computer usable code is stored in a corn titer readable storage medium in a server data 

processing system, and wherein the comp 	er usable code is downloaded over a network to a 

remote data processing system for use in a 	mputer readable storage medium associated 

with the remote data processing system. 

23. A data processing system for a dual mode 	ader writer lock, the data processing 

system comprising: 

a storage device including a storage medium, 	erein the storage device stores 

computer usable program code; and 

a processor, wherein the processor executes the com • uter usable program code, and 

wherein the computer usable program code comprises: 

computer usable code for determining a contention cons 'don in using an original 

lock, the original lock corresponding to a resource available on a , ata processing system, the 

original lock managing read access and write access to the resourc -  ,y a plurality of 

processes executing in the data processing system; 
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computer usable code for creating a set of expanded locks for use in conjunction with 

the origMal lock, the original lock and the set of expanded locks forming the dual mode 

reader w ' er lock, the dual mode reader writer lock operating to manage the read access and 

write acces : to the resource; 

5 comp ter usable code for indexing using an index within the original lock, each 

expanded lock 	the set of expanded locks such that each expanded lock is locatable using 

the index; and 

computer usable code for resolving the contention condition by distributing requests 

for acquiring and rel :sing the read access and write access to the resource by the plurality 

10 of processes across the 	riginal lock and the set of expanded locks. 

24. The data processin system of claim 23, wherein the original lock is a modified form 

of a preexisting reader writer lock such that the preexisting reader writer lock can hold a set 

of identifiers usable in operati 	in conjunction with the set of expanded locks, the data 

15 processing system further comp 	g: 

computer usable code for 	signating an expanded lock in the set of expanded lock 

as a reader lock whereby the design cd expanded lock is usable for acquiring, holding, and 

releasing only a read lock on the reso 	ce. 

20 25. The data processing system of cla 	23 or 24, further comprising: 

computer usable code for receiving \om a process, a request to one of (i) acquire, 

and (ii) release, a read lock on the resource; a lb 

computer usable code for assigning the 	quest to an expanded lock in the dual mode 

reader writer lock. 

25 

26. The data processing system of claim 25, whe 	a second request from the process 

to one of (i) acquire, and (ii) release, a write lock on 	e esource is assigned to the original 

lock. 

30 27. The data processing system of claim 25 or 26, wherei 	e expanded lock is selected 

from the set of expanded locks by computing an index value fr 	an identifier associated 

with the process, the index value resolving to the expanded lock. 
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28. The data processing system of claim 25, 26 or 27, wherein the expanded lock is 

selec e 	om the set of expanded locks such that the expanded lock has an affinity to a 

processor 	e data processing system. 

29. The dax. processing system of any of claims 23 to 28, further comprising: 

compute usable code for receiving a request to one of (i) acquire, and (ii) release, a 

write lock on the re :ource; and 

computer usa, le code for assigning the request to the original lock in the dual mode 

reader writer lock. 

30. The data processing system of any of claims 23 to 29, 

wherein the dual mo i .- reader writer lock operates in a first mode using only the 

original lock when the contenti n condition does not exist, 

wherein the dual mode re.ger writer lock operates in a second mode using the 

original lock and the set of expand- o locks when the contention condition exists, 

wherein the dual mode reader 	riter lock switches from the first mode to the second 

mode when the contention condition anles, and 

wherein the dual mode reader wri L r lock switches from the second mode to the first 

mode when the contention condition abates 

31. The data processing system of claim 30, 	herein the switching from the first mode to 

the second mode removes the contention conditio 	by allowing a plurality of atomic 

operations for locks on the resource to concurrentlyt ecute on one of (i) the original lock 

and an expanded lock in the set of expanded locks, an. (ii) two expanded locks in the set of 

expanded locks. 

32. The data processing system of any of claims 23 to 31 .further comprising: 

allocating a region in a memory for use as locks, where 	the creating the set of 

expanded locks designates a set of spaces for the set of expanded ocks in the region. 
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CLAIMS 

1. A computer implemented method for a dual mode reader writer lock, the computer 

implemented method comprising: 

determining a contention condition in using an original lock, the original lock 

corresponding to a resource available on a data processing system, the original lock managing 

read access and write access to the resource by a 	of 	executing in the data plurality 	processes 

processing system; 

creating a set of expanded locks for use in conjunction with the original lock, the 

original lock and each of the expanded lock elements in the set of expanded lock elements 

operates as a lock associated with the resource, the original lock and the set of expanded 

locks forming the dual mode reader writer lock such that data of the read access and write 

access to the resource is maintained in a combination of the original lock and an expanded 

lock, the dual mode reader writer lock operating to manage the read access and write access 

to the resource, modes of operating of the dual mode reader writer lock comprising a first 

mode of operatine by using only the original lock as a reader writer lock (RWL) and a second 

mode of operating by using a combination of the original lock and at least one expanded lock 

from the set of expanded locks; 

indexing using an index within the original lock, each expanded lock in the set of 

expanded locks such that each expanded lock is locatable using the index; and 

resolving the contention condition by distributing requests for acquiring and releasing 

the read access and write access to the resource by the plurality of processes across the 

original lock and the set of expanded locks. 

2. The computer implemented method of claim 1, wherein the original lock is a modified 

form of a preexisting reader writer lock such that the preexisting reader writer lock can hold a 

set of identifiers usable in operating in conjunction with the set of expanded locks, the 

computer implemented method further comprising: 

designating an expanded lock in the set of expanded lock as a reader lock whereby the 

designated expanded lock is usable for acquiring, holding, and releasing only a read lock on 

the resource. 
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3. The computer implemented method of claim I or 2. further comprising: 

receiving from a process. a request to one of (i) acquire, and (ii) release, a read lock 

on the resource; and 

assigning the request to an expanded lock in the dual mode reader writer lock. 

4. The computer implemented method of claim 3, wherein a second request from the 

process to one of (i)acquire, and (ii) release, a write lock on the resource is assigned to the 

original lock. 

5. The computer implemented method of claim 3 or 4, wherein the expanded lock is 

selected from the set of expanded locks by computing an index value from an identifier 

associated with the process. the index value referring to the expanded lock. 

6. The computer implemented method of claim 3, 4 or 5, wherein the expanded lock is 

selected from the set of expanded locks such that the expanded lock has an affinity to a 

processor of the data processing system. 

7. The computer implemented method of any preceding claim, further comprising: 

receiving a request to one of (i) acquire. and (ii) release, a write lock on the resource; 

and 

assigning the request to the original lock in the dual mode reader writer lock. 

8. The computer implemented method of any preceding claim, 

wherein the dual mode reader writer lock operates in a first mode using only the 

original lock when the contention condition does not exist, 
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wherein the dual mode reader writer lock operates in a second mode using the original 

lock and the set of expanded locks when the contention condition exists, 

wherein the dual mode reader writer lock switches from the first mode to the second 

mode when the contention condition arises, and 

wherein the dual mode reader writer lock switches from the second mode to the first 

mode when the contention condition abates. 

9. The computer implemented method of claim 8, wherein the switching from the first 

mode to the second mode removes the contention condition by allowing a plurality of atomic 

operations for locks on the resource to concurrently execute on one of (i) the original lock 

and an expanded lock in the set of expanded locks, and (ii) two expanded locks in the set of 

expanded locks. 

10. A computer usable program product comprising a computer usable storage medium 

including computer usable code for a du& mode reader writer lock the computer usable code 

comprising: 

computer usable code for determining a contention condition in using an original 

lock, the original lock corresponding to a resource available on a data processing system, the 

original lock managing read access and write access to the resource by a 	of plurality 

processes executing in the data processing system; 

computer usable code for creating a set of expanded locks for use in conjunction with 

the original lock, the original lock and each of the expanded lock elements in the set of 

expanded lock elements operates as a lock associated with the resource, the original lock and 

the set of expanded locks feinting the dual mode reader writer lock such that data of the read 

access and write access to the resource is maintained in a combination of the original lock 

and an expanded lock, the dual mode reader writer lock operating to manage the read access 

and write access to the resource, modes of operating of the dual mode reader writer lock 

comprising a first mode of operating by using ony the original lock as a reader writer lock 

(RWL) and a second mode of operating by using a combination of the original lock and at 

least one expanded lock from the set of expanded locks; 
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computer usable code for indexing using an index within the original lock, each 

expanded lock in the set of expanded locks such that each expanded lock is locatable using 

the index; and 

computer usable code for resolving the contention condition by distributing requests 

for acquiring and releasing the read access and write access to the resource by the plurality of 

processes across the original lock and the set of expanded locks. 

11. 	A data processing system for a dual mode reader writer lock, the data processing 

system comprising: 

a storage device including a storage medium, wherein the storage device stores 

computer usable program code; and 

a processor, wherein the processor executes the computer usable program code, and 

wherein the computer usable program code comprises: 

computer usable code for determining a contention condition in using an 

original lock, the original lock corresponding to a resource available on a data 

processing system, the original lock managing mad access and write access to the 

resource by a plurality of processes executing in the data processing system; 

computer usable code for creating a set of expanded locks for use in 

conjunction with the original lock, the original lock and each of the expanded lock 

elements in the set of expanded lock elements operates as a lock associated with the 

resource, the original lock and the set of expanded locks forming the dual mode 

reader writer lock such that data of the read access and write access to the resource is 

maintained in a combination of the original lock and an expanded lock, the dual mode 

reader writer lock operating to manage the read access and write access to the 

resource, modes of operating of the dual mode reader writer lock comprising a first 

mode of operating by using ony the original lock as a reader writer lock (RWL) and a 

second mode of operating by using a combination of the original lock and at least one 

expanded lock from the set of expanded locks; 

computer usable code for indexing using an index within the original lock, 

each expanded lock in the set of expanded locks such that each expanded lock is 

locatable using the index; and 
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computer usable code for resolving the contention condition by distributing 

requests for acquiring and releasing the read access and write access to the resource 

by the plurality of processes across the original lock and the set of expanded locks. 

12. The invention of claim 1.0 or 11, wherein the original lock is a modified form of a 

preexisting reader writer lock such that the preexisting reader writer lock can hold a set of 

identifiers usable in operating in conjunction with the set of expanded locks, the data 

processing system further comprising: 

computer usable code for designating an expanded lock in the set of expanded lock as 

a reader lock whereby the designated expanded lock is usable for acquiring, holding, and 

releasing only a read lock on the resource. 

13. The invention of claim 10, 11 or 12, further comprising: 

computer usable code for receiving from a process, a request to one of (i) acquire, and 

(ii) release  a rend lock nn the resource• and 

computer usable code for assigning the request to an expanded lock in the dual mode 

reader writer lock. 

14. The invention of claim 13, wherein a second request from the process to one of (i) 

acquire, and (ii) release, a write lock on the resource is assigned to the original lock. 

15. The invention of claims 13 or 14, wherein the expanded lock is selected from the set 

of expanded locks by computing an index value from an identifier associated with the 

process, the index value referring to the expanded lock. 

1.6. 	The invention of any of claims 13, 14, or 15, wherein the expanded lock is selected 

from the set of expanded locks such that the expanded lock has an affinity to a processor of 

the data processing system. 
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17. The invention of any of claims 10-16, further comprising: 

computer usable code for receiving a request to one of (i) acquire, and (ii) release, a 

write lock on the resource; and 

computer usable code for assigning the request to the original lock in the dual mode 

reader writer lock. 

18. The invention of any of claims 10-18, 

wherein the dual mode reader writer lock operates in a first 	ode using only the 

original lock when the contention condition does not exist, 

wherein the dual mode reader writer lock operates in a second mode using the original 

lock and the set of expanded locks when the contention condition exists, 

wherein the dual mode reader writer lock switches from the first mode to the second 

mode when the contention condition arises, and 

wherein the dual mode reader writer lock switches from the second mode to the first 

mode when the contention condition abates. 

19. The invention of claim 18, wherein the switching from the first mode to the second 

mode removes the contention condition by allowing a plurality of atomic operations for locks 

on the resource to concurrently execute on one of (i) the original lock and an expanded lock 

in the set of expanded locks, and (ii) two expanded locks in the set of expanded locks. 

20. The invention of any of the preceding claims, further comprising: 

allocating a region in a memory for use as locks, wherein the creating the set of 

expanded locks designates a set of spaces for the set of expanded locks in the region. 


