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per f or N®@fi&Hrise components such as servers, routers, databases, mainframes, personal computers,

intelligent agents and business applications, for example. Systems that monitor complex
enterprise computing environments are known in the art. From time to time, such monitoring
systems monitor and analyze the performance of enterprise components, and it is useful for
20  such monitoring systems to have rapid access to certain metrics regarding performance of the
components being analyzed. Such metrics may be sampled on-demand in real-time or
fetched from a large historical data repository.
Typically, large repositories of historical data describing enterprise component
performance are created over time by enterprise monitoring systems configured to track and
25  record performance data for certain enterprise components or groups of components. Such
performance data may be useful in analyzing the operation of a component or group of
components, for example, to schedule future operations or to report the performance of the
component(s) over time.
Enterprises typically‘ have certain criteria to determine whether and which
30  components are subject to performance monitoring. Over time, changes to the configuration
of an enterprise system, changes to the criteria for collecting performance data, and the
addition and removal of enterprise components may result in an incomplete performance
history for any particular component. Consequently, such historical data repositories are

complex stores which may not include data for every enterprise component, or for every time
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array including the metric criteria. The list is sorted according to a predetermined ordering
20  criteria. In one embodiment, the method also includes analyzing each array element of the
list to determine whether it best matches the at least one metric criteria. If a best match is
determined, a reference to an array element may be returned that best matches the
performance metric. If no best match is determined, an error code may be returned.
In accordance with a second aspect of the present application, a system is disclosed
25  for providing performance metrics stored in an array of at least three dimensions. The system
includes means for receiving at least one metric criteria associated with a performance metric.
The system also includes means for determining a list of array elements. The list represents a
portion of the array including at least one metric criteria. The system further includes means
for sorting the list of array elements according to predetermined ordering criteria, and means
30 for analyzing each array element of the list to determine whether it best matches the at least
one metric criteria.
In accordance with another aspect of the present application, an article of manufacture

is also disclosed. The article of manufacture includes processing instructions for providing

performance metrics stored in an array of at least three dimensions.
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Figure 3 is a schematic block diagram of an exemplary system for storing,
maintaining and accessing historical performance data;
20 Figure 4 is a diagram of an example of a store of historical performance data
embodied as a three dimensional array of performance elements; and
Figure 5 is a flow chart that illustrates an example method for rapidly locating

historical performance data.

25  Detailed Description

Example methods, systems, and computer readable media are now described with
reference to the drawings, where like reference numerals are used to refer to like elements
throughout. In the following description, for purposes of explanation, numerous specific
details are set forth in order to facilitate thoroughly understanding the methods and systems.

30 It may be evident, however, that the methods and systems can be practiced without these
specific details. In other instances, well-known structures and devices are shown in block
diagram form in order to simplify the description.

An exemplary IT enterprise is illustrated in Figure 1. The IT enterprise 150 includes

local area networks 155, 160 and 165. Communications between local area networks 155,
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flash memory card, and/or a memory stick. Furthermore, the disk 106 can include optical

20  drives like, a compact disk ROM (“CD-ROM?”), a CD recordable drive (“CD-R drive”), a CD
rewriteable drive (“CD-RW drive”) and/or a digital versatile ROM drive (“DVD ROM”).
The memory 104 can store processes 114 and/or data 116, for example. The disk 106 and/or
memory 104 can store an operating system that controls and allocates resources of the
computer 100.

25 The bus 108 can be a single internal bus interconnect architecture and/or other bus
architectures. The bus 108 can be of a variety of types including, but not limited to, a
memory bus or memory controller, a peripheral bus or external bus, and/or a local bus. The
local bus can be of varieties including, but not limited to, an industrial standard architecture
(“ISA”) bus, a microchannel architecture (“MSA”) bus, an extended ISA (“EISA”) bus, a

30  peripheral component interconnect (“PCI”) bus, a universal serial (“USB”) bus, and a small
computer systems interface (“SCSI”) bus.

The computer 100 interacts with input/output devices 118 via input/output ports 110.
The input/output devices 118 can include, but are not limited to, a keyboard, a microphone, a

pointing and selection device, cameras, video cards, displays, and the like. The input/output



limted to, devices |like a magnetic disk drive, a floppy disk drive, a tape
drive, a Zip drive, a flash nenory card, and/or a nenory stick.
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20 As shown in Figure 4, in one embodiment, the historical performance data is stored as
a three-dimensional array 400 of performance elements called “Performance Cubes”. A
Performance Cube is a paradigm for representing, analyzing and managing performance
information. It is a generic representation and not linked to any specific operating system.
Although the example embodiment is described with reference to a three-dimensional array,

25  an array of more than three dimensions may be used in other embodiments.

In the Performance Cube paradigm, data is considéred to be stored in a logical Cube
lattice, whereby different resources are represented on the y axis 410, time-bands across the
day are represented across the x axis 415, and different days (such as Monday, Tuesday or
Wednesday), time periods (such as an average day within March, April or June) or machines

30  (such as machine 1, machine 2 or machine 3) are represented along the z axis 420.

Performance Cubes are a model of sampled metrics and their values stored in a three-
dimensional lattice. For example, Daily Performance Cubes, which contain data for 1
machine or device for a calendar day and are 2 dimensional in nature, can be aggregated into

3 dimensional Cubes containing data for multiple dates, such as, for example, a calendar
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Number of Time-

Bands

The number of samples to be contained by this Cube.

Time-Band Size

The number of seconds over which each sample was averaged.

Type

The type of data to be stored in each plane of the Cube, and whether

there will be more than one plane.

Resource Set

This is used to indicate whether a Cube is likely to contain all of the

resources that have been collected for a particular platform, or it is

likely to contain a subset of these.

Table A: Exemplary Cube Properties

Exemplary Cube Type definitions are illustrated in Table B, below:

Cube Type Each plane Multipl
contains data for: e
Planes?
CAPMPCM_ONE_DAY One day No
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def i ni tiG&@mgﬁ%%ﬁﬂfmm@% ubén?ygég B di an& il i pl
cont ai PSCAFPEN_ONE_ AVERBEE CVF ONE- DAY N0 R YR HEB 1T No
PCT/ USOZ/ 21451 CAPMPCM SEVERAL- DAYS One day Yes
CAPMPCM_SEVERAL AVERAGE WEEKS An average week Yes
CAPMPCM_ONE_AVERAGE_ENTERPRISE WEEK An average week Yes
CAPMPCM_ONE AVERAGE _MONTH An average month | No
CAPMPCM_SEVERAIL AVERAGE _MONTHS An average month | Yes
CAPMPCM_ONE_AVERAGE_ENTERPRISE_MONTH | Anaveragemonth | Yes
CAPMPCM_ONE_AVERAGE_YEAR An average year No
CAPMPCM_SEVERAL AVERAGE YEARS An average year Yes
CAPMPCM_ONE AVERAGE_ENTERPRISE YEAR An average year Yes
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Table B: Exemplary Cube Types

The Performance Cubes are managed via a Performance Cube Management APL, such
as API 315, that enables many applications to read and write Cubes without having reference
to any underlying implementation format. Further, performance samples can be accessed by
an enterprise management application, such as Unicenter TNG, and presented as external
property data, thus making them available to any underlying applications. In addition, an
application can use Cube management and analysis routines to perform data management
functions such as, for example, trending averaging, compacting and extracting the data.

Consequently, any platform running an application that stores performance data using
the Performance Cube Management API may manage and exploit the performance data. For
example, applications may cause the performance data to be compacted, averaged, or trended
which extends the way that other applications can exploit the data.

The Performance Cube Management API provides access to the Performance Cube
repository, such as store 310, which may be a complex store containing many Cubes which
have the potential to contain the data that an application needs. The present application

describes methods and systems, which may include the Performance Cube Management API,
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ot her app atrons can exploit the data. The Performance Cube nagenment
APl pr ostillessatisfisdss to the Performance Cube repository, such as store 3
10,15\Nh| ch may be a conplex store containing many Cubes which

Performance Cube Management

In one embodiment, the Performance Cube Management API allows performance
samples held in Performance Cube Management (“PCM”) format to be created, extracted and
transformed by external applications. The API may be supplied as 2 Windows NT DLL or a

20  Static or Shared Library which providés a number of C functions, which can be divided into
three main levels: fundamental, derived and composite functions.

Fundamental or ‘low-level’ functions are sub-divided into three functional areas -
Cube control, Cube population and Cube extraction, and provide a developer with direct
access to the Performance Cube, either to load data samples directly into a Cube, or to

25  selectively extract specific data samples from it.

Derived or ‘high level’ functions provide more application-friendly interfaces to the
fundamental functions, and as such are again sub-divided into the same three areas. These
functions include the ability to search for Cubes containing certain data, to copy planes of
data from one Cube to another etc.

30 Composite functions are grouped into a single area, known as “Cube transformation”.
This area provides a simple, very high level interface that allows the developer to transform
one or more entire Cubes into another Cube of different specifications, or another format
entirely.

Certain fundamental functions allow the developer to open a new or existing



15 have the potential to contain the data that an application needs. The
present application describes nmethods and systens, which may include the
Per f or mane® @GuwossiVanagenent API, 7 WO 03/003811 PCT/ USO2/Piiésb2/ 21431
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is data in an Enterprise Cube for the requested date then the request wll
still beorshtionsfif ée applicatben atbgmjpls toepaTisye i §ehesperaitiSne enbodi ment, the

Per f or mance b nagenent. . APl ..al | . '
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t r ansf opgRskaap1 & theRMdd oraRplds @@ hiaohines TheviAtl damis shered,thpldates oasvhichthadows

NT DLL or a 20 Static or Shared Li brary which pr(fvi des a n er . of
funct i ofiaia Wesi colleetad apd thy dataaaluchead npmbeeOheamPlesesef 4O cp Hgéen@ﬁt"& 1es

deri Vedm%&%ll%%'&&?&#}gc?u;h#%ﬁﬁl%lglﬂén’[?ﬂ:fdﬂgtm.nt al or "lowlevel' functions are

sub- di vi Into ree ctronal areas - Cube control, Cube population and
Cube extract (Cefainaktgived fanctiensaindiede lseqrelr amd brovde cegbilitaasc daerived fuhegions

e e, e S puoi 80 S camles dLctly L0l 6,8 iheyigr 1
level " BHNGH ARSinintY 48 HBfeS c8RPlek CAMEOS ALty el thel HwRIdvBE Findtiond. Mehis
includes using names to reference items, and bulk operations such as copying complete
planes of data from one Cube to another.
They allow the client to extract data from the Cube in a manner that embodies the
20  Performance Cube paradigm. Instead of simply extracting a specific data sample for a given
resource, the Cube extraction routines allow the application to extract all data samples
pertaining to a specific dimension within the Cube.
The composite functions enable the developer to input the entire contents of a given
Performance Cube and transform it into another form. This other form could be another
25  Performance Cube, or a completely different data format. Examples of such transformation
functions include:
e conversion to comma separated variable (“CSV”) form;
e averaging across several days, compacting the Cube by combining several
adjacent time-bands, or period planes, into one; and
30 e generating a Cube containing data for a subset of the originally monitored
resources.
Referring now to Figure 5, there is depicted a block diagram illustrating one

methodology 500 for rapidly locating historical performance data. At block 510, at least one



fundanmental functions, and as such are again sub-divided into the sane
three areas. These functions include the ability to search for Cubes
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t hat enbodi es the 20 Performance Cube paradigm Instead of sinply
extracting a8.specNedrgesdéa areguirpd Eubotyps ageording to the order listed below;

4. Nearness to a required time-band size, with smaller being taken in preference
to larger;
20 5. Nearness to a required date, with earlier taken in preference; and
6. Nearness to a required end-time for the data (required start time plus required

number of time-bands times required time-band size), with later taken in
preference to earlier.
‘ At block 525, each array element is analyzed to determine whether it “best matches”
25  the received requirement. The sorted list of array elements is traversed from most likely to
least likely (as sorted at block 520). Each array element is opened and checked to determine
if it contains the correct resources; by default all resources specified must be found for the
Cube to be considered a match. This behavior may be altered by certain option flags which
may indicate specific rules for selecting a “best match”. In an alternate embodiment, the
30  sorting process results in the determination of the “best match”, with the “best match” being
the first element of the sorted list.
At decision block 530, a “best match” determination is made with respect to an array
element If the array element is considered a “best match”, a handle, identifier or pointer to

the array element is returned and the process ends. If the array element is not considered a

10
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The basi c peAteardimgcte onest embodiment; aeihesit matehy fingtionduay beowprleyadby 4kl a
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el enent (s) maintained as part 5 of a Performance Cube. At block 515 of the

net hodof\Bgyample|af she yhctipn PpPeiPsminenBpsMatchds petdedh befpw: array el enents
incjuded in the |ist describe performance netrics that neet the requirenent
received at block 5 10 and thereby potentially match a query associ at ed
with the recegsaped requirenment. |n enbodinments in which there are multiple
stores of historical perfornmance data, block 515 10 may i nclude deduci ng
which store(s) to utilize to determne the list of array elements. At bl ock
520, the list of potentially matching array el enents are sorted accordi ng
to a predeterm ned order. The sort order is based, in part, on the

recei ved requirenment. Exanples of sort orders include, but are not limted
to: 1 . Nearness to a required date; 15 2. Resource set (TRUE in preference
to FALSE) because of the increased
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1si dered a 10 WD 03/003811 PCT/US02/21451 "best match", the
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ed St%g“\'ts ep 545,£t%1{tﬁ€t\/ﬁlﬁc an error code is returned 5 indicating

th was f ound. m&ebDawlings;t 0 one enbodi ment, a "best match" functi

enpl oyed by the Perfornmance Cube Managenment API. The" opens th
mat chi ng Cube to the_caller's_ specified requirenents. A set of
FUBSt i on » CaPRRDE R e ot aveh i s set forth belowt o
resourceThiSz =0,
reserved =,
noTimebands =144,
timebandSz =300,
allResourceSet =CAWIN_WILD_ INT,
CubeTypes = CAPMPCM_ONE_DAY,
optionFlags =0; /*Default. */
CAPMPCM_MACHINE NAME_STR
machineNameStr =1 “fred”;
/***

* TInitialise the start date-time for the date of .
* Use CaPmPcmMkTime.

g/

t hat

pl e
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10 Usage WD 03/003811 PCT/ US02/ 21451 #ifndef DON E- CAPMPCM #i ncl ude

<capnpcm h> #endif /* DONE- CAPMPCM 5 ... CAPMPCM RES- ELEM resourceTbl
NULL; /* <‘dayosoovdalpar-t userDescriptionTbl NULL; /* Any. 1G@hgdo2/21451
storeNameStr "Wper formance Dat a\ perfonnance- Cubes”; stract tm
startDateline matchDateTi-tne; 15 int userDescThl Sz Q, resourceThl Sz 0,
reserved 0, noTinmebands = 144, 20 tinebandSz 300, all ResourceSet
CAW N- W.LD- I NT, CubeTypes CAPMPCM ONE-; DAY, optionFlags 0; /* Defaultf 25
CAPMPCV MACHI NE- NAME- STR  machi neNameStr L' Tred”; h-litialise the staft
dat e- t i| #ep Qe lfoptaltBe Bdst mafingIuteaPPci nMTi me. 12 WO 03/ 003811
PCT/ USOE#{*%MSl Locate and open the best matching Cube. 5
5
if( (retrn = CaPmPcmOpenBestMatch( storeNameStr,
userDescriptionTbl,
userDescriptionTblSz,
resourceTbl,
10 resourceTblSz,
machineNameStr,
&startDateTime,
reserved,
noTimebands,
15 timebandSz,
allResourceSet,
CubeTypes,
optionFlags,
&matchDateTime ) ) <0)
20 {
/***
*  Determine and handle the error.
***/
25
3
else
{
30
/***
*  The Cube handle is valid so use it.
***/
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if( retni CaPnmPcnOpenB est T\4atch( storeNaneStr, wuserDescriptionTbl,

user Descri ptionTbl Sz, resourceTbl, 10 resourceTbl Sz, nachi neNaneStr,

&st ar t Dat O osp3sin eser ved, noTi nebands, 15 tinebandSz, aldiRewoni4seSet,
CubeTypes, optionFlags, &mtchDateTime < 0 20 Detemaine and handl e the
error. 25 else 30 T
PCT/ USQ2/ 21451 The argunents for the exenplary functi on
" CaPnP¢nOpenBest mat ch” are shown in Table C, below 14 WD 03/003811
PCT/ US(Q2/ 21451 storeNaneStr (in) Top Cube store root directory to se
Can be|NYLL to indicate search only the current store ( current workin
directory for filesystem based inplenentations ) The name should n
wild car dedThe arguments for the exemplary function “CaPmPemOpenBestMatch” are shown in

5 Table C, below:

ch.

be
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t he

resourceTblSz (in) Size of the above array. Must be 0 if NULL, >0 if non-NULL.

machineNameSir (in) Fully qualified name of machine that data is required for. The
machine name should not be wild-carded.

startDateTime (in) The start-time for the Cube and the date for the first plane. The
date should not be wild-carded, but the time and DST state can be
wild-carded with CAWIN_WILD_INT as per normal.

reserved (in) Unused - for future enhancement. Set this to 0.

noTimebands (in) The number of time-bands in the Cube. Set this to the reqﬁired
time-band size, or wild-card it with CAWIN_WILD_INT as per
normal.

timebandSz (in) The size of each time-band in seconds. Set this to the required
time-band size, or wild-card it with CAWIN_WILD_INT as per
normal.

allResourceSet (in) Setto FALSE to indicate a sub-set of all available resources, to
TRUE to indicate all available resources or wild-card it with
CAWIN_WILD INT as per normal.

CubeTypes (in) The specific required Cube type or wild-carded with

CAWIN WILD INT to indicate any type is acceptable, or the new
matching value of CAPMPCM_RAW_DAYS_ONLY which

indicates any Cube type matches for which the data in the planes is

15



WD 03/ 003811 PCT/USO02/21451 raw original values rather than averages for
several days. optionFlags (in) O indicates default behaviour. Option flags
can be orwerhsdosgdet her to select multiple options. natchDaicgfidme2{4aut) The

start date-tinme for the plane in the opened Cube that is the bast match
for the ters—This it to indicatetothe caller whi-ch ane

of a period Cube is deg  Fav o siaalyelites patherhamaveragss & seyarel das | onl y be

valid if GUe 1S Ope \/ The
CaPnPci lgon e gI\/t':lt ch flﬁlﬂ Olgzrilﬂciﬁgsb%eail % {é@i‘éﬁg ? géﬂaﬁ%g%%g\ﬁgg ﬂg@best
mat chi ng Cube accordi 1gag‘eﬂ1ethﬁeteahhalt@lesqqﬂmnﬁl cation. The function enpl oys

t he nethodologyvy —illustrated inFi gure5 0 Peduyce ati-st—of Cube res

to anal yrichbatedimen cupow) dhe stagsatedine fﬁi@l’ﬁ plane mthe opened Cule fhatis the ;I I
the Cubes fromthe Cubeysdoffs bk ré@@!e?ﬂog}d}ﬁet&%eﬁ%s%&' L
set, e type a

dat e, machi ne, resource <} user deéscri ption
list agcording to: 10 Lwhl&mlmmp@ribdh@ubemdeemdddmbfstﬂihluch ke Batased| by

the option flags with th | t |n an exact match is required.

2. Resource set (TRUE i Hmﬁr‘@ léanﬁy lé g%%@%lsk%’@’é e of the increased

| i kel i ness—of fTnding TETFHPGES fp&g quires. 3.
z&Ege ‘type accoPE| n Stm%cﬁgk%'ﬁgeﬁ@

Near ness to the requi red to t | isted bel ow. 15
4. Near ness Tie ChiemPeqOpeaBestiateh fisgtios 1szcmlledvt(t lvcatermhd ependtbe hgstt@t@n'lngi n

preference to | arger he CAP (IW A NECESSARY, f |

descri ng}&f’n)acccgg n%e%?r &E%scah‘ﬁfstwgc % % ed @ac}%“ ctign; FmRIeYY j the IF%QB%OI?W
prefereﬂﬁgtratgilﬂ‘ﬁggﬁeﬁs to the required end-tine for the data (required
start tinme plus requi red nunber of tinme-bands tinmes required tinme-band
sizej, with 6 aflEdutakdist of Cupe etbeasdnepalyre basellioar CubeTstancarages arfdemhglgne f r om
nost |ikely tonlagl%st likely (as sorted by the previous actions)

-r

e Get a list of all the Cubes from the Cube stores that match the users basic
requirements for date, machine, resource set, Cube type and user description.
e Order the list according to:

10 1. Nearness to the required date. This is biased by the option flags with the
default being that an exact match is required.

2. Resource set (TRUE in preference to FALSE) because of the increased
likeliness of finding all the resources that the caller requires.
3. Nearness to the required Cube type according to the order listed below.

15 4. Nearness to the required time-band size, with smaller being taken in
preference to larger (see the CAPMPCM._COMPACT _AS NECESSARY flag
description).

5. Nearness to the required date, with earlier taken in preference.
6. Nearness to the required end-time for the data (required start time plus

20 required number of time-bands times required time-band size), with later taken
in preference to earlier.

e Traverse the list from most likely to least likely (as sorted by the previous actions)

opening them and checking each one to see if it contains the correct resources; by

default all resources specified must be found for the Cube to be considered a

25 match. This behavior can be altered by the option flags. When a match is found

generate a virtual Cube if this option has been requested and it is necessary.

16



openi ng them and checki ng each one to see if it contains the correct
resources; by default all resources specified nust be found for the Cube
to be congiggreskia 25 match. This behavi or can be altered ggy/tdse o641 on
flags. Wien a match is found generate a virtual Cube if this option has
been requested and it is necessar 16 WO 03/003811 PCT/US02/ 21451 If a
Cube has beef §ﬁ@éé§9§f@ﬁ|byelbww¥%f qpened rréRdhe handle tq it aad dhg start deter ¢

date- tine of ttP’? gfa%gma?cqm\%ﬁgﬁe %%Wwéﬁnrtﬁéfﬁr&m%?gﬁ&&%t abl e error

code. The defau ypes are consi IS 1S shown in
Tabl e D, bel ow. Best CAPMPCM ONE- DAY CAPNPCM ONE- ENTERPRI SE- DAY

CAPMPCM ONE- VEEK- OF- DAYS, CAPMPCM ONE- MONTH- YS

CAPMPCM ONE- Vhdtefeylt ml?sm ww@m §EREF%&‘E9 %redg&mbemmﬁ algERASIOAEEK

CAPNPCI\/I-W ggpmm
CAPNTCM{ONE> RVERAGE- VERAGE- ENTERPRI SE- MONTH

P Cl
CAPVPCM|SEVERAL - AVEF?AGECD@MB’@VI ON?NEWBN&HAEEBAQE YEAR
CAPNMPCM|ONE- AVERAGE-[ENTERPRI SE- YEAR ™ CAPVPCM SEVERAL - AVERAGE- YEARS Wi st
CAPMPCM| ONE- AVERAGE-| DAYCAEMEREONE W EIRACE. PRAERPRI SE- DAY

oo can e muaill SRy BRIE OGP EIT PR e Bl et The Lot
I f no oftional behavi or CAPMBROM _OBE_HIAR OB akSe shoul d be passed if.
O herw de, the val ue CAPMPCM SEVERAL, DAYS
CAPMPCM_ONE_AVERAGE_WEEK
CAPMPCM_ONE_AVERAGE_ENTERPRISE_WEEK
CAPMPCM_SEVERAL AVERAGE_WEEKS
CAPMPCM_ONE_AVERAGE MONTH
CAPMPCM_ONE_AVERAGE_ENTERPRISE MONTH
CAPMPCM _SEVERAL AVERAGE MONTHS
CAPMPCM_ONE_AVERAGE YEAR
CAPMPCM_ONE_AVERAGE_ENTERPRISE YEAR
CAPMPCM._SEVERAL _AVERAGE_YEARS

Worst CAPMPCM_ONE AVERAGE DAY
CAPMPCM_ONE_AVERAGE_ENTERPRISE DAY
CAPMPCM_SEVERAL AVERAGE DAYS

5 Table D: Cube Type Default Order

The default behavior can be modified by the specification of a number of option flags.
If no optional behavior is required then a 0 value should be passed in. Otherwise, the value
passed in should be the bit-wise OR of the individual option flags required.
The options include:
10 e CAPMPCM_COMPACT AS_NECESSARY
Preferably this means that if the best matching available Cube has a smaller time-
band size than requested then a ‘virtual’ Cube (a Cube. that does not exist in
permanent store) which has the requested time-band size will be opened and

populated by averaging the available Cube.
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passed in should be the bit-wise OR of the individual option flags

requi red. The options include: 10 CAPMPCM COMPACT- AS- NECESSARY Pref erably
thi s meanwadsan3dii t he best matching avail abl e Cube has a pamsoen14si me-
band size than requested then a 'virtual' Cube (a Cube that does not exist

in permanent s e i C r t | me-hand size will be opened
and popul at &d %@M@&@aﬁ%ﬁ@ﬁ_@% 03/ 003811
PCT/ US02/ 21451 1 ,CARMPEMAYAHEH bR eorstbnhie RpRanePRl @Re bquistell RiateC ffeR Qhe be

found containing a plane for the requested date then the nearest earlier
date that can bearesitablés date thatien be edicheCabil/PENSIIATCH- DATE- OR- NEAREST- POST

the noarost | aAPMiEN MARGERATE Ol SRR plfg' (S o 0 est o0 fote ther

CAPNPCM MATCH- ANY- BRSO et 'bf@ Bﬁﬂ@rcoﬁtginﬁf‘g %J pgaiecibéatﬁy rOqiRsel AR theffthé he
e

requested resources nust be found in the . 10 What " has been descri bed
above i ncl udes rsexeetlater data it esn bd maicked will beugede, not possible to

descri be every cej [ nat i nponents or nethodol ogi es for
pur poses of ﬂeéggﬁ%ﬁﬁézﬁh@ﬂgﬁgggﬁg}kﬁg@ , and conputer readable nedia
associ ated W t iy RUSIHBES MEERR GEP oRObi F¥rddt e rERIVRKE FesoBREs Rlustbionad y
skill in the art may recognize that ftirther conbinations and pernutations

are possible. AptlorQubegly, this application is intended 15 to enbrace such

alterations, i.fications, ..and,vari.ations that fall, w thi.n 0 of
the 0appendeaﬂggépﬁgﬁe%dg?ﬂgpaﬂ#@Y?P%&Fﬁﬁ BXEE FX?H%F&tHgl%é%?ﬁnﬁghgﬁﬁdes"
is enpl gyamhid fo ldB&ritded iy @EnddtaBlel fnitihattn bheowbandi%s of widhodelogidsSfor
intended to be inclusive in a manner simlar to the tenn "conprising" as

that t epwippsssioftdssesihing thenpysiemsnetpdy and camputes gpadableanedip agsorigted Wik ai m
VO 03/ Ogég&e]ss 5%@%%5831{%1&?& H\g(}%iieri, 3né l)flbﬂﬁlgarﬂf kil in the art may recognize that
further combinations and permutations are possible. Accordingly, this application is intended
15 to embrace such alterations, modifications, and variations that fall within the scope of the
appended claims. Furthermore, to the extent that the term “includes” is employed in the
detailed description or the claims, such term is intended to be inclusive in a manner similar to
the term “comprising’; as that term is interpreted when employed as a transitional word in a

claim.
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1 . Amethod for providing performance netrics stored in an array of at

| east three- dinensions, conprising: receiving at | east one netric criteria
associ at ewwomstonzsa1 per f ormance netric; 5 determning a |i straaiusaenasst

el enents, the list representing a portion of the array including the at

| east one metric criteria; and sorting the list of array el enents according
to pred®iaiiprlaacdisdering criteria to identify a best match of the at
Lcast o el Wethdif ol Bdvidingd BerfornfindihB0ids ki8fedih Ak lataBf REbdPIABACE LTI CS
stored In an array of at [east trhree- di mensions, conprising: receiving at
| east odimen®@dus, coraptidieg:i a associ ated with a performance netric;

determning a list o{ array el.enments, the Iisﬁ]rreeg_fesenti ng%ia, portion of
the array i'ReSVigRAGcAstONgMatEe chterip asspraptefl 1t 4 PRIRANGEEIC: i ng the | st
of ayray el efIRRhSniAs G HstbNBradyQIRnGHEHRIIE RYFesORIHRS 4 PEtih of Bkiapiay and

anal yzing each array elenment "of the'list to determ ne whether it best

mat chesintldingtthe dtdeast omsvmetristariteriageid eri a. 3. The net hod of claim 2,

wherein the at .l east. o basi c tric . requir nt . i t - froma
group i ncl uoﬁ%&%ﬁ?l‘?t %ﬁk@eﬁ‘ cprdme Opéegigﬁepélénegé’?&én%%ﬁgi n)?gtg and user
descri pidkfify a bst ii6h FEIHBQE1AE onk adiiceritbtia.t her including receiving an
option flag, and wherein analyzing each |listed array el enent includes
filtering each listed array el enment according to the option flag. 25 5.
The thod of claim4. wherein I 1 ndi est

mat Eogle n% ar réf/neﬂgfdg‘?églfovrlrcgﬁ;}g P%%é‘%‘s%%%ﬁ%@l?us #é)?eglplg%ﬂlag% %? ﬁtgﬁ%gﬂ??ér)re span
defi neddiﬁ@nﬁoﬁbgsbﬁpﬂﬁhg;i c requirenent. 30 6. The nethod of claim4,
wherein the option flag indicates that g best mtcgrgq arra%]_ﬁ el enent may

represent a Ieediyiageat least qnemeiniaarishaasseGAtsdMath 3 Ber s defined as a

basic netrig. requ i 4 | option
flag indi b o etk §TREGf arfay o] .%@B@?&ﬁpi%%%ﬁ%%%%@%ﬁm%&‘# S02/ 21451

including the at least one metric criteria;

15 sorting the list of array elements according to predetermined ordering criteria; and
analyzing each array element of the list to determine whether it best matches the at

least one metric criteria.

3. The method of claim 2, wherein the at least one basic metric requirement is selected

20 from a group including date, machine identifier, resource set, Cube type and user description.

4. The method of claim 2, further including receiving an option flag, and wherein
analyzing each listed array element includes filtering each listed array element according to
the option flag.

25

5. The method of claim 4, wherein the option flag indicates that a best matching array
element may represent a time span less than a time span defined as a basic metric

requirement.

30 6. The method of claim 4, wherein the option flag indicates that a best matching array
element may represent a nearest earlier time span compared to a time span defined as a basic

metric requirement.

7. The method of claim 4, wherein the option flag indicates that a best matching array
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el ement may represent a nearest later time span conpared to a tinme span
defined as a basic netric requirenent. 9. The nethod of claim4, wherein
t he opti owdd3ag3dindi cates that a best matching array 5 elrmamoznusi
represent an exact match of at |east one of the at |east one basic netric
requirements. 9 The nethod of claim2, further conprising.returning a

r ef er endemens may rapicsgnt a masrestilater fine spraconparcdiie s tpesnza ﬁggmﬁ%ﬁ‘?@g’ aﬁ’gt ric
based Oﬂethlé'?ec@lir%ﬂaeﬁ{ anal yzing. 10 10 The nethod of claim2, further
conprising returning an error code if no best match performance netric is
determ ned. 11. A systemfor providing performance netrics stored in an

array of at |east three . 15 djnensjons, conpri.sing: ns for.receiving at
| east ohe nethe T_E"*@P?l pE¢lpip gs@%??‘&tdéﬁoﬁﬂof‘ %P Pqtg?%ﬁ%@esﬁmaf & & ¥dans f or
det & mi 0L Aghdnlst ﬁa&ré@&@a&{é&ﬁct%ﬁ@i?@fﬁdea&%el df$hke 4tQR4LERBAsRAn@ripor ti on of
the  array 1ncludrng at 1east one netric criteria; nmeans for sorting the
| i st ofrequitemyened. ements according to predetermned ordering 20 criteria,;

and nmeans for analyzing each array elenent of the list to determ ne whether
it best matches the at |east one netric criteria. 1~. The systemof claim

11, whegei n tignathod 62Shin? PEfRAS] GniPRlinicGetiffs & esTeRhcd ® Bein@gRthen?5 from
a group including date, machine identifier, resource set, cube type and

user dethetliepthathes th@perftraaggesmetricfases] ani the step of eraly@rg.i ncl udi ng nmeans for
receiving an option flag, and wherein the neans for analyzing each |isted
arr]a%/ element filters each listed array elenent according to the option

flag. 3y 14. THEhRethyd bedh@h 2Cfudhen dodiprishgrefumihdien opdi ede fif mobdstwlbicht es t hat
a best matching array elenment may represent a tinme span less than a tine

span depdrfostanes methg s determiibede  requi renent. 20 WO 03/ 003811 PCT/ US02/ 21451

11. A system for providing performance metrics stored in an array of at least three
15  dimensions, comprising:
means for receiving at least one metric criteria associated with a performance metric;
means for determining a list of array elements, the list representing a portion of the
array including at least one metric criteria,
means for sorting the list of array elements according to predetermined ordering
20  criteria; and
means for analyzing each array element of the list to determine whether it best

matches the at least one metric criteria.

12.  The system of claim 11, wherein the at least one basic metric requirement is selected

25  from a group including date, machine identifier, resource set, cube type and user description.

13.  The system of claim 11, further including means for receiving an option flag, and
wherein the means for analyzing each listed array element filters each listed array element
according to the option flag.

30
14.  The system of claim 13, wherein the option flag indicates that a best matching array
element may represent a time span less than a time span defined as a basic metric

requirement.
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15. The system of claim 13, wherein the option Rag indicates that a best

mat ching array elenment nay represent a nearest earlier tinme span conpared
to a timewspamwoskii ned as a basic netric requirenent. ' PCIBUSIZheIs$ySt em
of claim 13, wherein the option flag indicates that a best matching array

el ement y Lepresent.a.negrest later fLi spah._co red to .a.ti pan
defi nedlé;ﬂél arhlf"pa??t(?m ‘?ﬁfﬁ?@cﬂ &;ﬁf?‘éﬁ’@ﬁ?gmﬁ?g %ﬁécageﬁgﬁﬁﬁﬁ%gft rg:ftgﬁuﬂg %?}§Mer ein
the opt1efedthdg repdisrh asalchadarifer BRStspiBEHhpAE R @ie spdh RIFRGRA a bAsEd
represent an exact match of at |east one of the at |east one basic netric

r equi r emefmcgequil®melthe system of claim 11, farther conprising neans for
returning a reference to an array elenent that best matches performnce
netric based on the step of analyzing. 15 19. The system of claim11,

f ur ther 16 0MpTiesyB@m GRS 17, wiekdif thedgtienflgg ndicatsdeatiafbesianatblgiag array ch
performance netric is determ ned. 20. A conputer-readabl e storage nmedi um
encodedelgient maygeRtsssnt § nearsstlaler fima SPaEoIPErss e @i tins gpanslefiBedasiclasitet r i cs
stored }'ngm%r} AR npf at | east three dinmensions, conprising: conputer

r eadabl 8N SEFUST I Ons for recei vi ng at | east one netric criteria associ ated
with a performance nmetric; conputer readable instructions for determning a

list of array elenents, the list., representing.a portiqn of the array

i ncl udi hg at'}/hee%@ﬁenb‘?fél%@t 13, vhersin @Pioaflo@ga%gﬂ%ﬁiﬁeéFﬁqiélg’&étﬂpétcblﬁ%f“ir@éti ons

f Or1 PO LG Rt Hdpbdso arUa b BLEOPRUSAGRAIING 1LR: o BRISEMENC of der | Ng
criteria; conpute reaoflgb e Instructions for analyzing each el enment of the
array etequiegnhentsd determ ne whether it best matches the at | east one netric

criteria; conputer readable instructions for returning a reference to an
array element that best 30 matches the performance netric based on the

step of janal ygd sfoa/e»'en%mﬁﬁmq ther 88HANifs Ilgld ff fdranmof Dlefdr@icdidbng an
error code if no best match’ perfornance metric is determ ned. 21
array element that best matches performance metric based on the step of analyzing.
15
19.  The system of claim 11, further comprising means for returning an error code if no

best match performance metric is determined.

20. A computer-readable storage medium encoded with processing instructions for
20  providing performance metrics stored in an array of at least three dimensions, comprising:
computer readable instructions for receiving at least one metric criteria associated
with a performance metric;
computer readable instructions for determining a list of array elements, the list
representing a portion of the array including at least one metric criteria;
25 computer readable instructions for sorting the list of array elements according to
predetermined ordering criteria;
computer readable instructions for analyzing each element of the array element to
determine whether it best matches the at least one metric criteria;
computer readable instructions for returning a reference to an array element that best
30  matches the performance metric based on the step of analyzing; and
computer readable instructions for returning an error code if no best match

performance metric is determined.
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