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CLAIMS

puter implemented method for a dual mode reader writer lock, the computer

tethod comprising:

creating a set of 3 ipanded locks for use in conjunction with the original lock, the
origmal lock and the set o Ag xpanded locks forming the dual mode reader writer lock, the
dual mode reader writer Ioclperating to manage the read access and write access to the
resource;

indexing using an index wjthin the original lock, each expanded lock in the set of
expanded locks such that each expayded lock is locatable using the index; and

resolving the contention condijor by distributing requests for acquiring and
releasing the read access and write acc to the resource by the plurality of processes across
the original lock and the set of expanded \ cks.
2. The computer implemenied method faim 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 %o njunction with the set of expanded
locks, the computer implemented method further ! prising:

designating an expanded lock in the set of expded lock as a reader lock whereby
the designated expanded lock is usable for acquiring, ~ and releasing only a read lock

on the resource,

3. The computer implemented method of claim 1 or 2, further comprising:
recetving from a process, a request to one of (i) acquire, akd (ii) release, a read lock
on the resource; and '

assigning the request to an expanded lock in the dual mode redgder writer lock.
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\ The computer implemented method of claim 3, wherein a second request from the
process 1o one of (ijacquire, and (ii) release, a write lock on the resource is assigned to the

original lokk.

5. The 1 puter implemented method of claim 3 or 4, wherein the expanded lock is
selected from set of expanded locks by computing an index value from an identifier
associated with thy 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 prosing system.

7. The computer « ted method of any preceding claim, further comprising:
receiving a request to of (1) acquire, and (ii) release, a write lock on the resource;
and

assigning the request to the & iginal fock in the dual mode reader writer lock.

8. The computer implemented me hod of any preceding claim,

wherein the dual mode reader lock operates in a first mode using only the
original lock when the contention conditio‘ 0es not exist,
wherein the dual mode reader writer 1d¢ck operates in a second mode using the
original lock and the set of expanded locks ‘ the contention condition exists,

wherein the dual mode reader writer lockitches from the first mode to the second
mode when the contention condition arises, and \

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

mode when the contention condition abates.

9. The computer implemented method of claim 8, the switching from the first
mode to the second mode removes the contention condition allowing a plurality of atomic
operations for locks on the resource to concurrently execute s of (i) the original lock
and an expanded lock in the set of expanded locks, and (if) two anded locks in the set of

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

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

Pt

expanded, Jocks designates a set of spaces for the set of expanded locks in the region.
1. A puter usable program product comprising a computer usable storage medium
including couter usable code for a dual mode reader writer lock, the computer usable
code comprisin

computer code for determining a contention condition in using an original
lock, the original Jogk corresponding to 2 resource available on a data processing system, the
original lock managi g read access and write access to the resource by a plurality of
processes executing in Mie data processing system;

computer usable ;'f de for creating a set of expanded locks for use in conjunction with
the original lock, the origii lock and the set of expanded locks forming the dual mode
reader writer lock, the dual o de reader writer lock operating to manage the read access and
write access to the resource; | _

computer usable code indexing using an index within the original lock, each
expanded lock in the set of expand locks such that cach expanded lock is locatable using
the index; and _

computer usable code for reso ying the contention condition by distributing requests
for acquiring and releasing the read accs and write access to the resource by the plurality
of processes across the original lock and \ set of expanded Jocks.
12, The computer usable program produf claim 11, wherein the original lock is a
modified form of a preexisting reader writer such that the preexisting reader writer lock
can hold a set of identifiers usable in operating ionjuﬂction with the set of expanded
locks, the computer usable program product furth \comprising:

computer usable code for designating an . ded lock in the set of expanded lock
as a reader lock whereby the designated expanded loc usable for acquiring, holding, and

releasing only a read lock on the resource.

13. The computer usable program product of claim 11 12, further comprising:
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domputer usable code for receiving from a process, a request to one of (i) acquire,
and (i1) release, a read lock on the resource; and
computer usable code for assigning the request to an expanded lock in the dual mode

reader writer lpck.

14, The computer usable program product of claim 13, wherein a second request from
the process to one (1) acquire, and (i1) release, a write lock on the resource is assigned to

the original lock.

15.  The computer usable program product of claim 13 or 14, wherein the expanded lock
is sclected from the set of gpanded locks by computing an index valuc from an identifier

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

16.  The computer usable product of claim 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 sy

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

computer usable code for receiving a request to one of (i} acquire, and (i1} release, a
write lock on the resource; and _
computer usable code for assigning thd request to the original lock in the dual mode

reader writer lock.

18.  The computer usable program product of a ; of claims 11 to 17,
wherein the dual mode reader writer lock tes in a first mode using only the
original lock when the contention condition does not
wherein the dual mode reader writer lock 0peratin a second mode using the
original lock and the set of e);pandcd locks when the contion condition exists,
wherein the dual mode reader writer lock switches ..c r the first mode to the second
mode when the contention condition arises, and \
wherein the dual mode reader writer lock switches from ¢ second mode to the first

mode when the coniention condition abates.
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computer usable program product of claim 18, wherein the switching from the
first - 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 égpanded lock in the set of expanded locks, and (ii) two expanded locks in the

set of expande locks.

20.  The computgr usable program product of any of claims 11 to 19, further comprising:
allocating a rion 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 \ 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 comp er usable code is transferred over a network from a remote

data processing system.

22.  The computer usable progra roduct of any of claims 11 to 21, wherein the
computer usable code is stored in a comjuter readable storage medium in a server data
processing system, and wherein the comptger usable code is downloaded over a network 1o a
remote data processing system for use in a cymputer 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, crein the storage device stores
computer usable program code; and .' |

a processor, wherein the processor executes the couter usable program code, and
wherein the computer usable program code comprises:

computer usable code for determining a contention cond ition in using an original
lock, the original lock corresponding to a resource available on | ata processing system, the
original lock managing read access and write access to the resourc by 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 original lock, the original lock and the set of expanded locks forming the dual mode
reader w\ iter lock, the dual mode reader writer lock operating to manage the read access and
write access to the resource;

com]g; ter usable code for indexing using an index within the original lock, each
expanded lock ip the set of expanded locks such that each expanded lock is locatable using
the index; and

computer code for resolving the contention condition by distributing requests
for acquiring and relda sing the read access and write access to the resource by the plurality

of processes across thriginal lock and the set of expanded locks,

24.  The data processisystem of claim 23, wherein the original lock is 2 modified form
of a preexisting reader wﬂteock such that the preexisting reader writer lock can hold a sct
of 1dentifiers usable in ; in conjunction with the set of expanded locks, the data
processing system further ing:

computer usable code for signating an expanded lock in the set of expanded lock
as a reader lock whereby the designd- expanded lock is usable for acquiring, holding, and

releasing only a read lock on the reso

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

computer usable code for receiving a process, a request to one of (1) acquire,
and (ii) release, a read lock on the resource; -

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

reader writer lock.

26.  The data processing system of claim 25, Whern a second request from the process
to one of (1) acquire, and (i1) release, a write lock on gsource is assigned to the original

locl.

27.  The data processing system of claim 25 or 26, wherei hthe expanded lock is selected
from the set of expanded locks by computing an index value - an identifier associated

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

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

processor ¥f the data processing system.

29, The processing system of any of claims 23 to 28, further comprising:
computehusable code for receiving a request to one of (i) acquire, and (ii) release, a

write lock on the rhsource; and

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

reader wnter lock.

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

wherein the dual mo dy reader writer lock operates in a first mode using only the
original lock when the contentign condition does not exist,
wherein the dual mode redder writer lock operates in a second mode using the
original lock and the set of expand J 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 writgr lock switches from the second mode to the first

mode when the contention condition abateg\

31. . The data processing system of claim 30, \wherein the swiiching from the first mode to
the second mode removes the contention conciitio \by allowing a plurality of atomic
operations for locks on the resource to concurrenﬂy ecute on one of (i) the original lock
and an expanded lock in the set of expanded locks, anth (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 usc as locks, wher @ the creating the set of

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

L. 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 {o the resource by a plurality of processes executing in the data
processing system;

creating a set of expanded locks for use in conjunction with the original Iock, the
original lock and each of the expanded lock elements in the set of expanded lock elements
operates as & 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
iock, 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 nsing 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 lcast 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 reguest from the
process to one of (i)acquire, and (ii) release, a write lock on the resource is assigned to the

original fock.

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 identfier

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

wherein the dual mode reader writer lock switches from the first mode 1o 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 Jocks on the resource o 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

ade

including computer usable

(%]

b

or 3 dual mode reader writer lock, the computer usable code
comptising:

computer usable code for determining a contention condition in using an original
lock, the original lock corresponding o a resource available on a data processing system, the
original lock managing read access and write access to the resource by a plurality of
processes executing in the data processing system;

compuler usable code for creafing 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;
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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 medinm, 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 read 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
rveader writer lock such that data of the read access and write access o the resource is
maintained in a combination of the original lock and an expanded lock, the dual mode
reader writer Jock 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 10 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
elease, a read lock on 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.

16.  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, farther 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 wriier lock.

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

wherein the dual mode reader writer lock operates in a first mode 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 firse

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.



