;e3e} xxy<{R{*}6 }T}kx D 1 2 SEP 2002 WD 991 44145 PCT/ US99/ 04243 NETA DATA
PROCESSOR FOR CONVERTI NG PERFORMANCE DATA | NTO A GENERI C FORMAT Thi s 2 SEP 2002
‘i nvent i VIO PEMHSes to a device and method 5 for eval uati nBCEASPUMREY
capacity for institutions that enploy nmultiple conputers. Mre
particularly, this invention relates to a generic data pro ww&mmwmmmmwﬁe
and net hod for converting conputer system performance data
format to a second format. 10 Conpani es that own and operate computers for
dat a processi n t J | nput i ng
resour ces, ﬁg'ﬂgtﬁgﬁg M&l % i I t he purchasing
of neM/conputlng resour clude CPUs, nenory, 15
di sk storage, tape storage, access devices, operating systens, file
systems, and many ofhéssineepidpnyrplatesngor & device end aedicst e
fror ecast | 8g; OyL£3QULAE Hbhn shzahboeapﬁe&%a% bi9nshd LY Bng’ S €S

anal ysis of current an fori cal t'ent perfornmance metrics 20 dat a.
These net?WE%OYn@PhHéptPUCBEPPFgﬁﬁlonMOHFSPa§FéF&ééréVvIF?dﬁlon menor y

tnlIlzatlpﬂveﬂEE@ﬁyraiAQéat ana beheriwsaa&hag&gaassanq def @t hers. There
are several ,issue aC|t¥P | anning. It is

S % conc gn g%
i mpor t ant 2F9rMeENRAFARi gnygr énngng &5t§Vﬁ| B&r cﬁhlch new
hardware daté becmne Heeessfbymhe keeh s;&badlﬁeqmatenents. is al so

ortant for conpa les_to _he scenarios, for tenti al
N girati on changletPRRERE: FaboPHonBPRwaPE aGE CORERGFES %ﬁsiher 50
i ssue of dahaepnocesshrgnencooniey andeadalfpsi saphcpeyf plaamdagpr obl ens. To

addr ess tBﬁséoﬁﬁét%QefeQSEQéesdaE gRakyeh g&r%a el cagaltayf or anal yzi ng,
reporting) and grap XS em er or mance or t e purposes of 1

SE' 20~ -aV@)Qg?Eﬁiﬁslbcﬂ 8599P84EH§°3§§&E9t9ffGP@cﬁgﬁpﬁﬁléﬁd pl anni ng |s

Current|yréﬁﬁﬁﬁéésa||aomp&thﬁb|eesenec&ucﬁnﬁﬂﬁdthPUbatmbmomwde|y used is

S |IT Servi Vi sion sgft g %gailable frog?theeSAS | nsti tute. Inc. of

Ty, Nor BhEEaPEPRRYS 5 LrBReTEPT A% f 8FREREe SRV Ras PPEE SR ded to SAS
| T Servicey¥temsn fmlpreyetpwsﬁoanétmanySASh@aSaseCspabpksmnse special |y
formatt edg%?{x{}\g{lg‘iggfiggt Bn' $nkeadicued Yy f%?&%%s"c%@%‘i' sy | abl e data

anal ysi s
utilization. Forecasting, in turn, requires analysis

of current and historical system performance metrics
20 data. These metrics include CPU utilization, disk
storage utilization, memory utilization, memory
allocation, file system access, and many others.
There are several issues of concern with °
regard to capacity planning. It is important for
25 companies to be able to determine points at which new
hardware will become necessary to meet system
requirements. It is also important for companies to be
able to project scenarios for potential configuration
changes including both hardware and software. Another
30 issue of concern is the monitoring and analysis of
performance problems.
To address these and other needs, data
analysis/reporting tools for analyzing, reporting, and
graphing system performance data for the purposes of

R
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10 There are software products avail able, known as collection agents, that

run on conputers and coll ect raw perfornmance data from conputer resourk%§EP2W°
-Exanpl eswOf99/d4ids ect i on agents include Patrol avail abl e f rREA/BRRY0EM3por at i on

of Houston, Texas; Unicenter TNG avail able 15 from Conmput er Associ ates of

I sl andi a, NY, BGS avail able from BMC Corporation, and Candle Availability
Command Center from Candl e Corporation. Mst of the avail able collection
agents may conpile performance data into,flat files known as

Uni ver sal / CAPA&} by DEPEEF®S FaRd 28nghBL8NRARTeL SUBRYTRREAY. A significant

probl em wi tbnmepeiabl ¢ gehlesbien a@ﬁétﬁubﬁ pheallbk thhesikhey produce are
not properl%gfornatt d, for_ use bé sis/r ortlngt ﬁ%g such as SAS
I T Servi ceWif@1¥nused, tRePASr LT FFV%FE §§88538 ¥BFBelt’ ¢énts may 25

conpil e UDEréml@ﬁehsxsngnstitetentIﬁbraageuanps Nusthgcdwbﬁamant vari abl es
gd sequential orderin rom:t must be

t
propri at ?Veﬁ?BCeEEEgOF%aBFﬁdaﬁg pWBgE 39 Pﬁ?ﬁﬁ??gd 8a§é§gig that nmay be
read and usesivbyeddiaidh anapysperlgpbormaytedobAS &etasetsre, it has been

”ecessaryO%OkQWESSSS ﬁé&?aii ”§Sgﬁ§t§¥89P8§f§?%£ﬁ§E'BQtQQEEt In a unique

way to produce prober a custom zed data
proce33|ngrgqugradmhndotbebecqmmergmaIZy availagke deba Wpadysis145
PCTNS99/ 04248 {;9Fe€ach col | ection agent. Further conpllcatlng this task is
the fact that a single UDF file contains data for y. different types of
g f or mance netrics; TbﬁﬁéeaﬁﬁtﬁoﬁﬁyﬁrBePEBQPEHSoﬁYaFﬁﬁBlﬁdePPUHal dat aset

tables 5 fog tapyécteoﬂah@eﬁaalyahakreﬁﬁrbnngoh Qtérﬁuéhda&OSAScET Servi ce
Vi si on. Accordi i S|n e |ntegraﬁ oduct t hat

n k there.is_a_need_for
can read pE?VoPﬁg éEmEQFﬁ ??gﬁlﬁﬁﬂ? apwpg?gﬁtr YBBECEP co Sﬁ agent s
and converof 1l6otbhattpenf agenhseidaliadenbPatppdpevhylébleatires BMS dat asets

for use bygéé%&géﬁ%hﬁsb?é§88885§”QTERQ%S bh&@éHSE% ¥ﬁ$OBvEE§aE¥Qe of

col | ection uce or mance résent invention
il a data §r©@e§@@puﬁ9r 4559¢6é§§§|ﬁ§ EéiﬁéﬂﬁﬁncEYweﬁﬁﬁca&&ﬂéabiﬁe

i nvention fyaﬁtsm68ca§paraemehlCahateaﬁa@e hbailaagnhtyataﬁmﬁa@nunlcatlon
bet ween anéﬁone 0 of coll ection agents

anal ysi s/r BFFanrPﬂoangﬂﬁ GOEBPEAREE i t OFRe® gréggnﬁvﬁﬁééﬁﬁlon
conput er syeleatﬁﬁbnlagepesfmayanompdaEapemﬁbamandelnaUBFxhtbes is

co Sas 1T Shp0; EETef o BRRh s hrelBibar uETERLR et L okR %Eiib?ﬂméS?LSZZ“C“
Rlocessi ng (hgredeatiteyi HGFI héidesr ceAobighd fUDENL| probédem wdadh tr ansposi ng
the UDF f'5@a§?5§1E”EBl@EegﬁbhyaBthgt%%dthﬁcﬁb?sfligﬁt%%%ythe records into

i ndi vi dual es I n accordance Wt metrics réported, and
provi di ng PREdHELa3EL P@ttEEOQ&FAYB@°£W5F§§ﬁsﬁpépﬁﬁﬁlHy @852 The present

i nvention aﬁaiygib¢&egb&e@hgdtb@l@nsaana@@t@asqu servaice d sieyr.or mance
m UDE files_to a _fornmat ada l.e 2¥onata anal¥§|s/report|ng

Fool 5 suoh4E BRETPFeseAYEEETeny; apes of cotlection’adelts

25 compile UDF files having different arrangements, using
different variables and sequential ordering of
variables. Data from the UDF files must be
appropriately processed to produce properly formatted
datasets that may be read and used by data

30 analysis/reporting tools.

Heretofore, it has been necessary to process

data from each type of collection agent in a unique way
to produce properly formatted datasets. Often, a
customized data processing program had to be written
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-3 W)99/ 44145 PCT/ US99/ 04243~ 2 SEh 2~~2 The apparatus includes a d@ii
processor progranmmed to retrieve UDF files fromvarious collection ag &P 2001
t hat nmaywbd9Méesdent on conputers. Each UDF file incl udesPGRUEIIEH243ecor ds
that contain performance netric data 5 for the conputers and the

performance netric data is separated into various fields. The data

processor is further programmed to refornmat the UDF files, map each UDF

file to a dataset and sort the dataset by grouping the records/observations
of the datfereteaghicoilettiontagente. Hiarther scprpticabingsthiditional ly

programed. { o byl | dhoefd of "epge 4ok ong 80! @5F UL LosLaohtedadat aset. Still

further, the present invention is directed to a systemfox processing and
anal yzi ng 89r geanyr¢bhEerent r fXPaat @f RRELQIRARGS | RRFLHES/ athefBer of

nodes, e.Q3at&OnRst BHS. sdbeeg sachisesrii@ividsan §otheeti eapagent. The
cal l ection_agents colleg erfornaggfﬁnetrlc ata {ron1the cogg ters and

t d
canmpi | e t HePPetPRY hakRe ﬁﬁgr?ﬁahﬁf EBOTBERT | FRR15 A8 YGR 425058 Ral ysi s
conput er iBrpserviled vheionetri eves UDF files fromthe collection agents

and selects those UDF files oduced by, fhe s e_of . | ection agent.
The data anal ysis co TrE l?%%%’r%?%?%a%% %H%ggglé%feﬁ ftég#?les and maps
the refornmtegrédtédsprodactiathset carhre2d perfcmmancetahasbromd by
grouping t re e LO i tiLi e nj tetinme
stanp, an pé¥f%?%gﬁéggga%gﬁ%%b§gsgé%£éggg§?'% é?ﬁ% %%gabgﬁg ggis conput er
udi ng t he Bkt cperEerBaRCe TRRtPEREP NBFCREBHY afoERREEedr8AFn this case SAS
30 dat asetgatfoueyefor Ohde! By S¥PaSEnalPéDs fiepobBlng SEbSesver, or any

ot her database%ﬁroduct nﬁy Ee sed. @n aﬂ%gn age of the grgsent i nvention
is that it*protPaeET%EesPhgbRe g%ﬂ%r? RRARHERRKE" | 79BPF abB%bet ween different
col | ecti orpepduted abde dpeaformaice &&Pa2002 WD 99/ 44145 PCT/ US99/ U4143

anal ysi s/ reporting { Rl Sordbent NYEVELENOA 5180k @aegr%geeégsﬁedggees not.
rely on any specific vendor s collection_agent or cohputer hardware. Using
tlie” pr eserRrPEEHiNGNPEERFRANES RERreffdatant | TherbAYERtEOBer vi ces such as

capacity pf@zﬁ‘@i:ﬂgnémﬂs0_&h?éné?iéc@ﬁ&éf‘g_aélédtﬂé’élgf@éiifté@é&i ces to their
custoners who nﬁg use difrerent collectiop agents. Thgs rgguces t he burden
Fatig F19%p6?

pl aced on TUETY noBRLVRERNAPK ORPaRE § HREMRP PFEEBPY process
perfor mancagertsi andaatdOanal’etsédepyrtingcusbdger s coll ection agent. In

addition) it simplifies,bhe bagkeol; thecaer YLSERE OYhdeh and allows it to
confidently market TS SErvices Fo"a mnae rle?y 0 cusfonefg irrespective
a0 t he typecmputer| exsktem mgbnicsr peshpunanchadabareconphaingdciyst omer s

enpl oy. UDF files is converted into SAS datasets for input to
data analysis/reporting tools such as SAS IT Service
Vision.

The present invention may also perform data

25 processing by identifying the source of the UDF file
received, transposing the UDF file data into properly
formatted records, sorting the records into individual
tables in accordance with the type of metrics reported,
and providing the dataset to the data

30 analysis/reporting tool.

The present invention is further directed to
an apparatus for converting performance metric data
from UDF files to a format readable by data
analysis/reporting tools such as SAS IT Service Vision.

-3-



A nore specific advantage of the invention is that by processing the
performance netric data into SAS datasets, the vol une of performancg rS%tPrZh[ﬁ
dat a i npwo 9wm4idbe data anal ysis product is reduced by as PULKS$H04243 8
factor of four fromprior art systenms. FIG 1 illustrates a bl ock diagram
of a systemarchitecture in accordance with the invention. FIG 2 depicts a
coma-del imted UDF file produced by a collection agent. 25 FIG 3 shows
process architecture for a generic data processor in accordance with the

i nventi on.TI® @ppamtuas finaides a |daka rpreagssor ppegaammadotoa first
Progr am My, dvk. AFSETAANGE #Edf V-{ds | QYEILELon PhGents! Endel | onchart

Il lustrating t e operat | on of second program no u n accor ance wth
t he i nventiash.be gesidents qn szww 99/ Bach sURL i%lBQQEGlP@SSFI G 6is a

flowchart ddydisdy atddiirddaiPeradn ©dh Eérfbtﬁﬂn@é%é@ﬂﬁodahﬁ in
accordance with the invention._ FIGS. 7 7B and rggresent the code for 5

pérf or mi nf e rtﬁcﬁ‘?égéu"tféiﬂ AR the eriormapes mewrigpdage i8p gE, sF,
8G 8H, 8|se;€’alratgéﬁfﬁlto 8\Mfrﬂwhs SieBds. SQ‘hSFﬁalﬁs pﬁ&cegh’pr8?:llsand gW i 6
represent code for per n s strated_in : an :
R G o AR o S erdy opas, vhr EELeRr °fae sreton:
i nventi on.UIH Cﬁlé_(lm aaatalm aamt 190 tephet dabh¥esybyegrovpings. The
pr esent rﬁwtf f&sﬁomé&&? taof15t1'?é°8§§ Qétfﬂg converting data,

ata a

particularly pe or mance netr Into a Tormreadabl e by data

dRal ysi s/ rigigkd |¢fgt1f¥hﬂfsesuc?h%1sd% PIOCREFPE el & addRtirNgLiy 1
iI'lustrat Qﬁrcﬂ;%é&n id RECKH dadefomhdiicd @4ehetiste8Migdhgetheof the
present inventi t he 2U system capacity forecasting and pl anni ng
servi ces at® ‘g\ﬁ%%s? r the conputing resources enbodied by a plurality
of nodes 10. In the $u X e r frerk web o di e npre s @et nbufeenfifoar &sconput ers such

as UNI X, p ' LALY col l ection
ent 15 runs on each%%%%%ﬁég}%%gﬁaag@téﬂggy ﬁpect raw
|d r f or man@exkRENRCO RS oF Mzt aet rThe davatenoimehedesmpunumbessour ces.

These dat gf nedaule, Bl Ul i domplt &Fs , TRABFY a%hléaﬁlpeae@nﬁaal kocati on,
st orage device ut|||zat|on and all ocatiop, and ot her types of
collection agent. The collection agents collect

(

performance metric data from the computers and compile
the performance metric data into UDF files. A data

20 analysis computer is provided that retrieves UDF files
from the collection agents and selects those UDF files
produced by the same type of collection agent. The
data analysis computer then reformats the selected UDF
files and maps the reformatted files to a dataset. The

25 dataset is then sorted by grouping the
records/observations by field/attribute, unique
datetime stamp, and performance data tables are built
by the data analysis computer using the sorted dataset.
The performance data tables are in this case SAS

30 datasets, however, Oracle, Sybase, Informix, DB2,
SQLServer, or any other database product may be used.

An advantage of the present invention is that

it provides a single, generic handshake interface
between different collection agents and data

~4-



30 netrics. Exenplary UNIX systemnetrics are depicted in Figures 10A,10D
Exanpl es of collection agents 15 that nmay be used in the systenllncludemﬁﬁﬁm
-af or emrewo on¢di4Pat rol , Uni center TNG Candle, and BGS. - ®CT/USI9/0428P 7002 WO
991 44145 PCT/U899104243 Col l ection agents 15 conpile the raw performance
data and wites theminto flat files known as Universal/Uniform Data For mat
(UDF) files. A single UDF file nmay contain perfornmance data for nmany 5
different types of netrics. The UDF files produced by collection agents 15
are sini | analysisirepeting teed siat £healinsentgons yist mmerfor mance

Met 11 CS) 00k Ml ddiylai IR ot ey f%ﬁwf%ﬂcfﬂ%

addi tion, ata val ues are arrange haracCter | U de |n1ted records
pr ef er abl ARG GoRBENST 98 MOAPLERF fandwates r dsinds thewvever, the UDF

files may GJddeit iihvidift i Ciddnpatird Al éﬁqtél@imtehq)mwtial ordering
of variabl'es. As used her ei n, t he term"varlabl e" refers to specific

pér f or manEELME GRS SEFhag (RIS PL 3R ing, A% Bher comma- del i nited UDF
file pr?)dli(iﬁfbcﬁélﬁr@ﬁrﬁiltddl%rﬁ&ﬂmb c Ié‘er.dﬁmpéé eu;d: iﬂhdillglldtﬁ;taamérfﬁ s

particul ar _.exanpl e was uc at r o i ne resents a
record of "$dlqy 8%|q%§%n%gcé&cq%&ﬁmrl % rFeeé‘b‘F ¢Hwi ng
fields: Nade -bunﬁmptnlerdqﬂ cressEyomEnts e fobdmimhiach ittrerfiee ¢ was t aken

oxam 25 noc?g!-]" nor mar%a%{gﬂdbf %tlég éjf;l![éy(.)gnce%g- gblf I Caalr{C% “léHRd rhém g i o

exanpl e, on or resource from which
30 the netaqlderied dkerths Q@t\m% g rc@mqm@n fganty. bdited; in the first

line in thegdd G 2 ©XPimpef AP itk of RheK 'ser kied exanpl es WO
99/ 44145 PGT/ US 9104~43 are CPU, File &ﬁn nor. netmork etc.
| nst ance RTIQ L AR gy § i ﬁ%t%ﬁ?% é‘?(ﬂ%é’e Xhpl i cation) that
t he services to a w;de variety of customers irrespective of

the type of collection agent or computer hardware the
15 customers employ.

A more specific advantage of the invention is
that by processing the performance metric data into SAS
datasets, the volume of performance metric data input
to the data analysis product is reduced by as much as a

20 factor of four from prior art systems.

FIG. 1 illustrates a block diagram of a
system architecture in accordance with the invention.

FIG. 2 depicts a comma-delimited UDF file
produced by a collection agent.

25 FIG. 3 shows process architecture for a
generic data processor in accordance with the
invention.

FIG. 4 is a flowchart illustrating the
operation of a first program module in accordance with

30 the invention.

FIG. 5 is a flowchart illustrating the

operation of a second program module in accordance with
the invention.
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metric cane from in the first line in the Figure 2 exanple, instarceSEP 2001
Otl1 00", which identifies a specific DISK. 10 Paraneter -- type of netric
col | ect ewQ(99/4¢145 CPU utilization) for the specified appli BETUSH/04R4 t he
first line in the Figure 2 exanple, paraneter = 15 "DSKMsps". Date -- date
the netric was collected; in the first line in the Figure 2 exanple, date =
"1997-12-01 ". 2U Tine -- systemtinestanp of when the netric was
collected; in the first line in the Figure 2 exanple, tine = "06:07:23". In
Figure 2, date and 2BIGine aseaaffiowchprsndlfiuetdatdingcahe comma delinits
them Par sj epar at gyt [ 1,.6l.d 13 o t ual
nmetric, re%ggggg??ﬁggﬁhg gB&ggy gg 98§¥§PBP§Et§8 |nggqﬁ25§¢%?t e Figure 2
exanpl e, nehej gn¥ention.2 SEP 2002 g a ~~~ L~IVL WD 99/44145

PCT/ US991 04143 An i npggsDhalihe ByBi 9@ nepredRhitSehe R Forsim | ar
fields, although these fields may _be arranged_in different orders and have

di¥ f erent PBFREFBLINGcpBAIPRGCEASt REPIFELEA! 18 E&LIedti on agent. 5 The data
contained in the fiekdgsmagabesign acf,| 8b,f iglke, gwi,t 8@, e®er,dgdelggyi ted by

characters,_e.qg., ¢O ) bs, _spaces, or .the_|ik The UDF, fi]es are

transnit t eBKt ogld'dévgngﬁal égi'sagon‘gg'e;”zoa;sm 8%ro§QSSiré§'g.anﬁ1g DF files

are 10 procepsedesne theycody Berr padfbyminhg dhkapapaless s/reporting tool

30. In the, f eppodi pent ata anal ysis conputer 20 is a UNI X
PEGhEEEEdaCTRoFRERT 5 b )

M dr ange S& da?a anal'ysis computer 20 may be a mai nfrane,
al NT server, PCs, pHR&fie 35sbpwseap exempielyneomputeyy systt@m feahi ne

capabl e of ;sL0k hLngnar ?glégghegiaggggrimr]ce data. Preferably, the UDF files
are transmtted via FF e Transfer Protocol (FTP) over an_Internet Protocol

(IP) WAN. However, oFREF-mePRodd08r t05n&Rer Li0Rgdepied W F%Hhe used. 20 In

keepi ng w gfisaamampeeticefl the invention, a generic data processor 25 is
operatively engaged gkth t he d%ta anal gjs.conputer 20. TQ@ generic data

processor 25 receive EaPh =P f%PanF &s *thé PFP&FH%I%?(% the UDF file
altd det er nbmesesherspori £oovestingadgdme npagtt idalardonEnfatrmansteei n. The

type of cohggggggpaﬁﬁznggs:g thaty A diices teh%yg@tagarray be determ ned from

the arrangenment c a. The _generic data processor 25 conprises
progr am codBailad s/gerprting teelepsucyy dst $SASH IFr S8386ide StsH9™er si ons

and types efgaeener ¢halky¥rates ablsesten ael a@rcadRice WB.thThe generic data
processor 25 then trag\gggﬁes and rﬁﬁ ormats the ,perfaor,mance netric data and

sorts the PEESRFEELeE BeRinof iPrepant ARVEntIAn. dudt el es

ref erred teysseher capaeity Batr@casting and planning services are
provided for the computing resources embodied by a
plurality of nodes 10. In the preferred embodiment, the
nodes 10 are computers such as UNIX, Windows NT and PC
based workstations. A proprietary collection agent 15

25 runs on each node 10. Collection agents 15 collect raw
performance data or performance metric data from the
computer resources. These data include CPU
utilization, memory utilization and allocation, storage
device utilization and allocation, and other types of

30 metrics. Exemplary UNIX system metrics are depicted in
Figures 10A-10D. Examples of collection agents 15 that
may be used in the system include the aforementioned
Patrol, Unicenter TNG, Candle, and BGS.



-9 WU 99/ 44145 PCT/ US991 04243 Tabl es for each type of netric reportegiEP 00
The resulting Perfornmance Data Tables are suitable for input into d

-anal ysi wWoegpaas ng tool 30. Preferably the Performance DRCI/USAYD443 are in
the formof SAS 5 datasets. The SAS datasets are then input to the data
anal ysis/reporting tool 30, in the preferred enbodi nent SAS IT Service
Vision. The SAS IT Service Vision integrates the performance data into
daily, weekly, IUyearly, etc., groups of data; stores data in a

Per f or mance Dat abaséoREle(cEli)B)g agrech ter Adu cempgrizptihealraw spl ays of

f t
Report s angraorhaply, cdkd, 4 Wrsndle THAC LG BREET LN b A0 "0
met hod. AaBCUm@Vem#md@nD@QmPa&ASF@Gmaé;cc(é@f)l tfidigsact Iy over a LAN WAN,
or a b 3eLyugk Fc'i*g&%r gx‘ébd%o?ﬂ:al'?lt YerFhinitile Hatd U WS, for PCs with

VWb Browsers such Turning nOw_ to nore specific operational 20

a&pects oflifferentekvyPes, ofi J@t&iTs.| | The 3DFs ftlﬁésprﬂﬁ,ct%@%ﬂfdw tecture of

t he generlcglc_i@bglghog%gg% 35 aPRNQYinG 183 3 PERS WWHey?I A Wil erably
conprised of two rograns resi de%nt on the data analysis conputer 20.

The first Bltég?’éllnuersegé’lrr S SEE™ PESER THRNSEDERSF C55 3TN WD i nput
files 55, dpaesedenhafgdng covet aslolmmd:el rmft e merxricand mni | ds an SAS out put

dat aset 6Q pi N fic attrihutes of the
out put SAgdgéttg?g‘ é’ge glglf% qgttrl b es & aﬁ"%%a léld&ﬁ‘urr &% ttributes are:
80 NODE négpémiftedmrecdsdsi ebdeiferiafdot lUDRa] Ic@nmpqmﬁpma‘rr om

appl i cati @Byf igehdmiiR danpialcodlds .f | RweverSExPY¥br ¥ 1es™ naysEP Z002 WO
991 44145 PCI/ US991 U4243 | NSTANCEmap 11a:g)fromlnstance fleld in input UDF

fi | ePARMTEPHETT AIMEPpEr ZRECT 16 éf'l lespeedpR i [tSATENapped from date
field in isepuenddalf blrvaEh:NE\@amedrafrrmmltesrre fisehrbdd Hatpiin ,URne i | €5

HOURder i ved _frqm_ti. fmel eq, fro metric field
in input %ﬁﬁmfl M5 IeNEa‘erflevesdQ% at en%’['@ré?r&‘%ﬁ”gco | ge fieldsin
ihput UDFofi tbeuseterRds i ved by d|V|d|ng hour into four segnentslo
ZONEderived from datyg @;an&,qlg Jdf &l domr=ER AR iddr dinidg the week.

Three zones aredef fined
produced by a collection agent is depicted in Figure 2.

This particular example was produced by BMC's Patrol.
Each line represents a record of a metric collected.
20 Each record comprises the following fields:

Node -- computer/processor/machine from
which the metric was taken or to
25 which the metric is attributed; in
the first line in the Figure 2
example, node="normet09",

Application -- application or resource from which
30 the metric was taken or to which the
metric is attributed; in the first
line in the Figure 2 example,
application = "DISK". Other examples
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It should be noted that records of UDF files correspond 15 to observations
of SAS datasets. In addition, fields of UDF files correspond to attrlBuEad00
-of SAS oyt oeigaigs The first program BLDSASDS produces onepecwtyses/o434S dat aset
60 for nmultiple UDF input files 55; the nmultiple UDF files 55 that result
in a single 20 output SAS dataset 60 are produced by the sane type of
collection agent (e. g., BMC Patrol), but represent different tine segnents
and can cone frommultiple nodes (conputers). In the preferred enbodi nent,
BLDSASDS col | ects all UDF fidres CPor, &idien@ye tiai, e nfemnyl5 a single type of
col l ection agent, and produce i ngl.e, SAS dat aset. The second program
referred to herein as META %ﬁ%ggm,%tt%a‘kes t he output SAS dataset 60 built
by BLDSASDS and produces nultiple Perfornmance Data 30 Tables 65. In the
preferred ient. the Perf Lol re iy the formof an
SAS dat as%?g?%gtcgss for mtgg%{ng?@ﬁg%@gﬁ%{?%?ﬁgﬁ dIgurt her, a
Ferfornmance Data Tabl e 65 i gaspurncef dappddicatiem) &hati flee value. -11 WD
99/ 44145 PCT/ US99/ 04243 A f r BloRSASES ¢ [ j gure 4.
Figure 7 depicts the SAS cogfeé%? Elfi[‘){gAéDS. ‘| ﬁllasttlg% ﬁ' , Bl_l%gESDS r eads

nui tiple UDF input files 55ify fea Fdgadier i2e @XAMPEEY 0 AP SEHRMAFe dat a anal ysi s
5 conputer 20 on whi ch BLDSAZRSotun$.0"Baséd o ildem tSFa@sf iac arr angenent of
data, BLDSASDS identifies the cal I.ecz)i agent 15 that produced each UDF
file. The first program BLESRSES h r:l:%%étri eves nultiple UDF input files
Ithat are produced by the sane type of 10 collection agent 15. Preferably,

t hese rmul tPi Qlafrﬁ: QE files 55.r %%e%t‘}i% '}_Qhﬁe%@élds (q_ag\imt U have been
col | ected gy € Sane type of collection agent (e. g., . atrol) for

nul tiple nodes. In step 120uUtBilPGASHOM @S tthe sPecidiiess contents of each

UDF file 55 produced by the zpp18 daiemf ie0ldHRCtfiigtadqmle 4% ae builds an
out put SAS dataset 60 fromthese cqontents.. Each line of the UDF file 55 is

parsed into input fields, bASE#TSn LGRS i RFANEEET 5t her pre- progr anmed
tules. Each input field of aDEXMspeor.d in the UDF file 55 is then mapped to
a specific attribute of a record in the output SAS dataset 60 (SAS records
are referred to as observations). other attributes are then cal cul ated, as
descri bedDarter ef-erence to Fidahee e @tnicmgs 30 1eRItREASHS ddve s t he
observations in the output SASdatiasgt 60 idd & ddniAy e sort order)
i.e., by "NODE", "APP", "INSTANCE", " DAJ\'TE", an QﬂHClJR‘ BLS%ASDS al so
removes duplicate observati ¢&Ee m "#38 -140,01BI"BSASDS names t he out put SAS
B3P dataset 60 for the date on which the nmetrics were collected. The dataset
60 is then . .ready for the META PROCESSOR. Fi gur i S fl owchart
i || ustratiid'& He process perFoTTRdY qur@@ﬁflﬂ%é&%.mq\g@ﬁe S12SE
P 2002 was collected; in the first line in

the Figure 2 example, time =

"06:07:23", In Figure 2, date and

25 time are actually one field, since no

comma delimits them. Parsing can
separate them into two fields.

Metric -- the actual metric, representing the
30 payload data; in the first line in
the Figure 2 example, metric = 1",



-12 WD 99J44145 1 2 S E 2002 PCT/ US99104243 depicts the SAS code foi "'t He
META PROCESSOR. In step 210, the META PROCESSOR reads the output SAS

-dat aset w0 opugxdsiced by BLDSASDS. In step 220, the META PROGASEOR43B OUPS
observations that have the sanme "APP" field into 5 discrete tables. The

out put of the META PROCESSOR is nultiple Performance Data Tables 65, with
each table containing perfornmance data for a single "APP'. In step 230, the
META PROCESSCOR buil ds a Performance Data Table 65 for each val ue of "APP".

For 10 exanple, a Penxf ofrnpie mﬁatﬁlﬂ@b&}epﬁésalpymb:ﬁﬁriﬁs neies€s on CPU,
Cotal Pr L&é@wlwe%hﬁmﬁeié Srthegh ARy Bri Leer. Ae shown in
t he META Wmmmm i o deappirands, havé.Ed:mﬁﬁmst may be perforned
Froure 6 (Ao R et S SRt elf PO FudiS 0 T B e
55 By way Tife adetreplannifiined i i theli fieldsl nay e |idi iy %la;!erﬁxﬂ:emnce Dat a
2U Tabl e f“plr ﬂh:.eec!:dllc?s %/esiﬁqgro edb)?or & Eirs aseldfl usdd ;%al n Figure 8,

simlar processes may b di ng Pertor mance ta Tabl es 65
for ot her ¥ARFi cPa{Bep %@h%dl%léﬂes that this process is performed on

each observation of qgife e f ©f 1ed Cor ot Parddmilite ® 1&>.a |drsd ep 220 of Figure
5, all observations for APP = ﬁ!LESYSTEM a e groqfed iné? a distinct table.
Qs orf 3

In the sulHt 4 AP UHRRT & U S1187F ATS acted
apon, and pﬁodﬁﬂd egb tt\:ha_ss m&l_\e bmm&a@hs;erm ideta Qut put observations are

created by ME ¢¥§§ ta Tabl e dataset. In
step 320 an G I"on Tor qﬁe odﬁfuthéé ﬁ%ncegﬁé a Tabl e dataset is
built by I@@m&vgn@tfat|feh%ltciam)mre@lysxﬁn¢mumt2%a}t%@tmﬂhese -13 12

SEP 2002 W3 §fd e Ade iREY USRS, aéﬁé'clpéﬂéfsa s%e coMptiver DATE",
" DATETI ME", " ', "INSTANCE", " NCDE") [ER - and " Tl V=8

Three addi4q P2y Bf t3 iMAt s 3PS quéabg’léoserml;ﬁ- NODE", and
15SI NPCTU'sy St e faaprrm@minéheot haree 6tmgpasacmmtcrapabmld>ﬁct ed for the

1 E e BP0 0 e R, e it ffan P o102

col l ected th|frrd1emt@de|W¢miwmvmtfib@t'éransfer ‘Protocol
(FTP) over an Internet Protocol (IP) WAN. However,
other methods of transferring files may be used.

20 In keeping with an aspect of the invention, a
generic data processor 25 is operatively engaged with
the data analysis computer 20. The generic data
processor 25 receives each UDF file, reads the first
line of the UDF file and determines the specific

25 arrangement of data contained therein. The type of
collection agent 15 that produced the data may be
determined from the arrangement of the data. The
generic data processor 25 comprises program
code that identifies the UDF formats of prespecified

30 versions and types of commercially available collection
agents 15. The generic data processor 25 then
transposes and reformats the performance metric data
and sorts the reformatted performance metric data into
individual tables referred to as Performance Data

-9-



IU In the next three steps, the value of the "METRIC' attribute in the
i nput observation is assigned to one of the three attributes created1?§EP2W2
step 320w gdi4gqqs0r dance with the value of the "PARM at t r pdypuges/ga243ne i nput
observation. Mre particularly, in step 330, 15 if the value of the "FARM
attribute of the input observation is equal to "FSCapacity", then the val ue
of the "METRIC' attribute is assigned to "FSCAPCTY" in the out put
observation in step 340. Here, "FSCAPACI TY" represents the capacity of the
f IFlseCa syst te'@hbi%st bteﬁ2@aunl ugpef of hmeEEi\Fl\/tepbttbaut efnﬂxee&emglé%w} o
paci en e process, proceeds to s ep [ e

val ue of t @r%P%@ﬂFCStBFFBUEEbgFStﬁeeiﬁBﬁFaggge§95tF Bl to 25

" FSFreel nodesa, ahhepstbérepbreiny tbel” WETRIG&e&erabbytehes assigned to

FSFI NODE" .i.n.t he p b | FSFINODE
representsp?ﬁgoﬁﬂﬁ§§% g%tg 225#% g ngEgﬁe gpu gAPh "PARM' attribute
ddes not eqabbse&ES.Freel nodes" then the 30 Rrocess proceeds to step 370. In

step 370, if the valgﬁe?gAghaatgﬁgyh ﬁggrhﬁghel uEh% Mgﬁg ervation is

equal to "FSlnodeUse cent e val ue o attribute is
assi gned t anakgEhPETEPOrhingetoaipdf. - ia thw:pgeﬁmr;@e BOPOgSg®ETi4243 ~ 2?2 S

E 2002 0b§ﬁSV§T'QBrvmc§t9@s§89 F@hé SABSINPEEYy i baPvESsdnS t he nunber of
free | -nodes., If the v ARM'

ﬁ attrlbate doesg@&ﬁ equa
" FSI nodeUs #BPEFEBHEE @nPFFEOﬁW888§5d3F80é889 gli¥epW Y5 Step 390 is
ary opti onayearip; praocesgrogpst ef tihak;mayobespdatar tmdawhen the " PARM

attribute glckhenLHRNt paDIBELR! ban ($887; NOhaCAUBLLALY gablia al ues set

forth in s ceéssin ncl ude
defaultlngd@heleuﬁpef pezépvannes data Ebaﬁréréeﬂﬁﬁéelvépﬁe or string, and

Cont'”U'ngc&b&@;EQEEBEéEaQQiSbVQhHO 1ahﬂ1§&ep ﬁQBbr%sCE%Bkdd%aperfOr”Ed to
det er m ne mhether all o servatlong2 ave eeng gocesse t hey have not,
0 h

then the pVoE¥Es F@FuFH@ FhBsmay retrieyvedn by ARYe nPW@n step 410 is
pEy f or med whehely theppr aoesaﬁdmbsaeuatopnﬁmr eaﬁumussed'dathODE APP,

| NSTANCE, JTE DATE I VETA P§C§E out puts

t he Perforgaﬁg-grlzﬁt 8V‘?ab|ae£w§gp§ ﬂgoaﬁgﬁb Se h&dl 3 Sg(? tl?'et all
PerfornancenDanaeTQBEGSOUQIIanbiPtnetWEIk PROCESSORiith ¥edp 230 of Figure 5

are prOV|dggoggeggesq§haagn@by§bs/reportlng tool 30 in an appropriate
format for further processing. The data anal ysis/reporting tool 30 may 25

then produce report sTHEBL1PRaPRY f8r MQTEi 8BRSy Ld6nPREAA G ORAlari ety of

syst em i nf Qéﬁ@bt@nth%hel S.anen%h@ﬁ' fmaﬁ&evel 48148 thraf@smeon Technol ogy
pr of essi onal referred egg i ment .of the present 30 jnvention,

t he nodes E6°8F§SURF2%53§§&uﬁFdP£n cgﬁﬁﬁFéFsda§Ec TQEEHBOTAI4Pra servers
and | BM RSGéfeficodpiteprocksserels is preferabdyecbodiriasd off he nodes 10

TRy COMPY | $6.0LRE [COMURGT $ Uyl dh' €he"baRRe AL L s YhiBu ! har dvare
configurations

20. The first program, referred to herein as BLDSASDS,
25 receives UDF input files 55, parses the data contained

in the files, and builds an SAS output dataset 60 by

mapping input data fields to specific attributes of the

output SAS dataset 60. Other attributes are derived.

These attributes are:

30
NODE mapped from node field in input UDF file
ApPP mapped from application field in input UDF
file
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1 ? ~E 2007 WD 99/441 45 PCT/US991U4Z43 further alternate enbodi nents) cppheyy
nodes 10 nmay conprise other information devices including networks, phone
syst ens, Wo 8%44arechi nes, or ot her devices capable of stori r?g—'fdisw‘ﬁt‘-? ng
performance rel ated data. 5 The data anal ysis conmputer 20 enpl oyed in the
preferred enbodinent is an IBM A X RS 6000 UNI X server illustrated in
Figure 9. An EMC di sk array (not shown) having 270GB of storage may be
attached to the server. The data anal ysis conputer 20 is not limted to a
UNI X 10 syENSFANGEe mappednbrgsi snebapoecfieddcsnl dnpuvtaUPE, £aleni nfrane,

Wndovs NTpu@ikst ati ghpogs 2RdnObHEEnEOURUE:8Ra0eYi ¢hpulhEpgara,anal ysis

conputer 20 1ncludes one or groce ssors, 605. Processor 605 is connected
to 15 conmBhEbus 61P2PHRE 55?%.3 EFy§+§léoﬁﬁu%BPuEOUH§y g¢dfnuni cate with
other systemBEsSuUch amapPedOf pomvebméef ye1d4dnviapatNgbwoEk1615. Data

Actels morBUUR( Raw 486V RR ErSlchNIar bt Aol §280CsIBEndarE mumory 625
|ncIudesdrMETRE&aanmappebafdoﬂimétﬂ1tvéi636 ia F?ﬁﬁtGBBFa?dher aerggoxgblg
conpact i ShTEFils "GBEEEE D% SataPRRYCEhY abbe fna RENE SI1BET Sl or

wites to a renovablonslnpageUDﬂlleQS in a well known manner. Renovabl e

storage unhiaRfER a'é@rE@éheﬂyadP%PEiﬁ&1ﬁé@faQEtQGYbﬁf g6 aeﬁegputer
progran1product represents magneti ¢ _tape, “conpact disk, 3U

ekl As wiFPNBe appreeFived, f?%moség?ea%@oPQQE GhF%dBASrFHEPﬁGB§Sa conput er

usabl e storage nedi ughbavi agrshgr edetheeri N Thipdt eonasf avar e and/ or dat a.
Comput er prograns (aééf ﬁghled conmput er control logic), such as BLDSaSDS
and t he META PROCESS 1 2 SEr 2C02 ' WD 99l 44145 PCT/ US99/ 04243

It should be noted that récords of UDF files correspond

15 to observations of SAS datasets. In addition, fields
of UDF files correspond to attributes of SAS datasets.

The first program BLDSASDS produces one

output SAS dataset 60 for multiple UDF input files 55;
the multiple UDF files 55 that result in a single

20 output SAS dataset 60 are produced by the same type of
collection agent (e.g., BMC Patrol), but represent
different time segments and can come from multiple

nodes (computers). In the preferred embodiment,
BLDSASDS collects all UDF files for a single date from
25 a single type of collection agent, and produces a

single SAS dataset.

The second program, referred to herein as
META PROCESSOR, takes the output SAS dataset 60 built
by BLDSASDS and produces multiple Performance Data

30 Tables 65. In the preferred embodiment the Performance

Data Tables 65 are in the form of an SAS dataset that
is formatted for SAS IT Service Vision. Further, a
Performance Data Table 65 is built for each "APP"
attribute value.
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are stored in main nenory and/or secondary nenory 625. Such conputer?
prograns, when executed, enable data analysis conputer 20 to erforr}ltﬁ@)wDz
f eat ur eSW@M9IH41d5 pr esent i nvention as di scussed herein. | nPEOEHEEPOEr 5 the
conput er prograns) when executed, enable generic data processor 25 to
performsignificant features of the present invention. Accordingly, such
conputer prograns represent controllers of the data analysis conputer 20.

10 In an alternate enbodinment, the invention is directed to a conputer

program product conphkiklowchagsenbor BLPEASRS| &S nElPvm kBvFAGUEBNtrol | ogic

(conput er sof tpahede St sk EHer ehd. sABec6Q8t £8F BpSsAsp¥hentgxecuted by the
generic data processor_2 causqa%the 1§Q£ener|c,data g[ocessor 25 to
rBehE

per f orm t FEFRINC$ orBE § pe?f € E0V ot Rkt BHHB8I ABNts of the
Er esegt immia)rsﬁr@c/ffb@@rﬂ?bectébpdonilthehdutd g@amdfgstood thatV\Ithhley
ve been presente y_way. 0 n 20 an of_lpptation. ile
t he prese OWQR&ﬁEﬁ% FR %kﬁ??§%¢§$$§D§uf¥%ﬁ'tog?ﬁﬁat?%nkgé an interface
bet ween avspeabl ic canrtamgenengehtdabad BORBSASDSeidéenei¥iesohhsoftware, it
is not lim . 1 hi cid o | [ e dt onvert
perfor mn?eé%éﬁégg%%@ #% o%%g{gﬁg%igéf 8@%@%& Fo#fggen?rslgt 0 dat asets.
These dat afSlorst msodeans cBLDFASRS tlremecrotreevesmal bipdayUBFher

appropri at gt o PI\ed YEShSL F 8P b+H&uESR! by FEhE h8ame 2BYpbyBE Of performance
data can be processed. Metrics coll ected %y dat abase_tcol | ecti on agents and

36 net wor ICTH eEE B AIRRNt 5° nayPhRE Gkl ¥s hRese JsulkdBiecHPFect ed by UNI X
col | ecti ore pentss dépiteséine Hreigdhe agdyssopataf thie paeaebkehnvention

shoul d not limted by, an he abpve-descri bed_exepplary -17 12
SE . 5009 ST R T gy P%bfﬁs*g%‘ﬁ%ﬁ‘ﬁgeeﬁgoa?ggﬁ? 135 R9ERELIE - Be- def i ned onl y
in accor daBi@ Ratrolheféplmohiiplel apdesand their equivalents. -18 1 ?

SEP ?~a7 Ve claim lfp | §r & CPIPUL BEDSA, t padgko opygELLng performance
metric data, producednby gp ?ura[?tyso§ﬁ?ypesd%f£gglPegt?%n agents resident

df a pl ur FMEERES RHS2CR rBRT UDFL 8] PRsPTadBcedchidther Agfe S¥PE net hod
conpri si NgBf collection agent 15 and builds an output SAS dataset

60 from these contents. Each line of the UDF file 55
is parsed into input fields, based on comma-delimiters
or other pre-programmed rules. Each input field of a

20 record in the UDF file 55 is then mapped to a specific
attribute of a record in the output SAS dataset 60 (SAS
records are referred to as observations). Other

attributes are then calculated, as described in
reference to Figure 3.

25 In step 130, BLDSASDS sorts the observations
in the output SAS dataset 60 by specific attribute sort
order, i.e., by "NODE", "APP", "INSTANCE", "DATE", and
"HOUR". BLDSASDS also removes duplicate observations.

In step 140, BLDSASDS names the output SAS

30 dataset 60 for the date on which the metrics were
collected. The dataset 60 is then ready for the META
PROCESSOR.

Figure 5 is a flowchart illustrating the
process performed by the META PROCESSOR. Figure 8
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retrieving a plurality of UDF files froma corresponding plurality of
col l ection agents, each UDF file including a plurality of records 17 SEPZM%
cont ai niwQ 9pa4aer mance netric data correspondi ng to one JICEUSMIIHIBal ity O
nodes, the performance netric data being separated into a plurality of
fields; selecting UDF files produced by one of the plurality of collection
agents; reformatting each UDF file and mappi ng each UDF file to a first
dataset; sorting the first dataset including grouping the records by
attribut e;depiicbsi thiendAs eode aforythe METAOPREGESSARt a InbB&€Pusi ng t he
sorted fir d : Vel L4 f tric data
of clain115%%@?%?%e$%$%r%%ﬁ??é%p%ggﬁééﬁfﬁ?glgugggguggg 8%?%?%5 Fﬁe dat a
fields of REe@ueedory BRRISASPDI nglB heterr349: deke ME%Ang@GEﬁ PRurality of

attribut esgrSupd hEpFBEVRLI 60 CRAV SRAVEILRE' Qn8BNEPPMEE{ bEadahaoof claim 2
wherein said sel ection step precedes salg retrievin The net hod of

step. 4.,
clai m 2 wheterretai HabLesi evipg QukPubrebetiae METH g%@%ﬁgﬁeﬁ ifep. 5. The
met hod f ormgDpYPIéi PErPerhic@ DLt AETabTeslab R, Ofichakark vablei n the
plurality ofﬂgttributes %nclude . E. The net?oduégénconverting
per f or mancEORER L1 EE o T RF AT Th et R i t AP PtGr Pty of attributes
i ncl ude APP. 19 1 ZnSEReR0230, the MBTAOPROCESSORViBuildg performance
nmetric dat Lo, 2 Il Of i t i Seiophcl u sel ecting
records fr%%?%%gﬁg#gétD%g%éﬁég%éaﬁ% g?%u%€%% ?%%uggégct%gbréco?§§ into
dilscret e tab2BBlanehcPRrfpENRRTR PRER rBakest2ath Pl bt afP¥rst one of the

p:ura:!:y ﬂ%tﬁ%%é!gﬂtéﬁu?”@%M@?rﬁiﬂe?sygiéﬁ,Oﬁefﬁ@lfiﬁéﬁOQQg og t?ﬁ hod
plurality of attri s Is the s r.each selected record. 8. e met ho
f or conver??ﬁﬁoﬁgrfﬂ%ﬁanéﬁaﬂﬁ?figggﬁ? hyer aiﬁ?%atmgF%?ﬁS?ﬁE'first one of
the pluralityioé Brocebsess SMPAPSWAD, Syieasei haudfBseronvasting

per f or manc I aM§$ Chay eL el h ur al 4 etri eved UDF
files are %?ggécgg gééone %rb§%¢%§%¢ﬁt%gﬁg?%rg??%yiﬁf#%%%gé.510? The net hod
flor converPregepsrmay np@ceereermed dben exck| HARPS Reefermameel east one of

the pluralpiyaotapebrssvedriblefplesesnesudes pemipapance netric data from
a first tinme segnent_and anot her o of the { ralitg,of Eetrievgd UDF
files includes perfof h@RER gef?li gg?%???5ﬁ1g g%EBﬁﬂ PetBEGRBRY. 11. The
net hod forprooeest bfigspepf 23 ranteFigtrecsdat Byokagl af net@mpherei n the first
time Figure 6 is directed to building a Performance Data
20 Table for the File System metric. However, as
illustrated in Figure 8, similar processes may be
employved for building Performance Data Tables 65 for
other metrics. Step 310 indicates that this process is
performed on each observation of the Performance Data
25 Table 65. 1In step 220 of Figure 5, all observations
for APP = FILESYSTEM are grouped into a distinct table.
In the sub-process of Figure 6, each observation in
this table is acted upon, and is referred to as the
input observation. Output observations are created by
30 the META PROCESSOR for the Performance Data Table
dataset.
In step 320 an observation for the output
Performance Data Table dataset is built by keeping

static attributes from the input dataset; these

-13-



segnent is different fromthe second tine segnent. 12. The net hod fog
converting performance netric data of claim10 wherein building th SEP 2007
-pl ural i two®bsfnge f or mance data tables includes: (a) sel ectpeguswrokmast one
of the discrete tables and reading the records of the at |east one discrete
tabl e, (b) constructing output records by (i) conbining a selected first
group of the plurality of attributes with a sel ected second group of the
plurality of attributes, the second group being selected according to the
val ue of tgtenautResofindiude raAprenge ubATm'e PIDAEETIMEOf eHOURbUtes, and

(ii) for e 4 of at,, Jabl e ng a value of a
second ongalg\gﬁ@%pl urzﬂé&% é{‘@?l ‘but ﬁt@f(')ﬁ%ne %‘?dt h econd group of

attribute@hmaanaﬂdtann&ﬂ\ﬂﬂnmahﬁtesfargtcrﬂﬁteﬂ t'HBSCAPCTY Yr oup of

attributes, gyfh a3 S*ﬁggg ot Hu ords
accordi ng to cﬁﬂsrd group EP%I?N%CT[‘I urality oJTZéattr ut%htég tt'1\}3{.&:§I'he met hod
fbr convertmm?@ e Mg tHeee Crﬁaﬂfﬁ%t%tfapbft@ AiBe BYHes®in the first group

of the ply ’%%'Etdééﬁoxﬁt”cbé}&&esa ﬁﬂé@@:?or??ﬂv%& dATEbRE, HOUR,
| NSTANCE, ARTER, and_TI MVE. hod for converting

per f or nan@é:tr@ttﬁt@)dé'fla?-]ofh%‘f%l‘?‘ﬁfl%em? e‘?‘f‘i‘“???'eg f‘?é JRehkCof the first
group of aisx;résbtﬂoa_aecstéd%RMTHé mértrue;ctre&m@ donleotw@ris ng performnce

metric dat,a of m 14 mher e se d one of the plurality of
attribute&qiiqé%éa(f ar q? ®converting perfornmance metric

data froma pluralitin dfhencmmst; mmmm athpg walue yobfthgpes of

col I ecti onageics: rasi dafte o Saink PR | dysdivaiofss 1 £ o iliedil es to
to one of the three attributes created in step 320, in
accordance with the value of the "PARM" attribute in

the input observation. More particularly, in step 330,
15 if the value of the "PARM" attribute of the input
observation is equal to "FSCapacity", then the value of
the "METRIC" attribute is assigned to "FSCAPCTY" in the
output observation in step 340. Here, "FSCAPACITY"
represents the capacity of the file system. If the

20 value of the "PARM" attribute does not equal
"FSCapacity" then the process proceeds to
step 350.

In step 350, if the value of the "PARM"

attribute of the input observation is equal to

25 "FSFreelInodes", then the value of the "METRIC"
attribute is assigned to "FSFINODE" in the output
observation in step 360. Here, "FSFINODE" represents
the number of free I-nodes. If the value of the "PARM"
attribute does not equal "FS Freelnodes" then the

30 process proceeds to step 370.

In step 370, if the value of the "PARM"
attribute of the input observation is equal to
"FSInodeUsedPercent", then the value of the "METRIC"
attribute is assigned to "FSINPCTU" in the output
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a second format, said apparatus conprising: a data processor progranmed to:
retrieve a plurality of UDF files froma corresponding plurality of 17 SEP 200
col | ect Wwn9satgedst s, each UDF file including a plurality oPCTaiS88/¢#343
conprising performance netric data corresponding to one of the plurality of
nodes, the performance netric data being separated into a plurality of
fields; reformat each UDF file and nap each UDF file to a first data set;
sort the first dataset including group the records by attribute; and build
a plural iegservabiedr kAnEEeRaBl tabH€§eusPﬁ§INH§T§6rFéﬁrﬁﬁﬁ§tsdataset 17.

The appar@ﬁesne&bekabﬁ1%ﬁe&hgtﬁbaesaldxﬂatﬁepeagaésef tﬁepm@ﬂkﬁﬂned to
reformat each UDF arsin he data fields of eac record and

nmappi ng tﬁEtEaPBEG 989& PP | ggug FﬁFBPQPPF?dBPrSFPF bth&8. 21 1 2 SEA

2~~2 18. {he 9paaéggu§rgee§hglablgtébeggon said data processor is
grogranned to sort {he fégét dat aset ecting records fromthe first

ata set and groupi 1§Ph eFécFBd°P8&§Pa§ PREBE JPERFERE PEpPEEPWherei n t he
sel ect ed thaarﬂayehehpbaﬂermeﬂiwhenonheoFPARE“phUtahbuyeobfathE|butes and

pher el &, ¥BhUeoALoLUE ELEoho89en0L LOGP! UhG! bEYCAL PRLLRBULES o he same

for each %€ ecte reco ereln sai d data
processorfpsthr dgr akeps 880bhuBbA Pﬁe BDuraWh%? errpﬁrpﬁpﬁﬁﬁéénlata t abl es

by: (a) Sgk&gtme éhchaaatde@sugzlﬁaetﬂéssﬁe 8¢t 8Bkesvabdoneadi By the
records o | east _one discrete tabl e, (b) constructlnggoutput records

W (i) combenfrfinedeVadpedori FEFiBPoupnAf COREIBRERE| MEfhotR8t tri butes with
a sel ect edegecengegiradpoql, the plurality of attributes, the second group

bel mg, el ect ed, acooudl B9atoghRe, KohiEct 1 BakRbHRH ph1e, 1 T Sh 0" O e
t abl e, nageteygmineawbetberaadécobdevmatobnshbapkubeknt proteasedibutes to
one of therseqrRdngdiaURCET, %hbh'EﬂéeﬁréeégEdkEQuEHsatBaEEQpOB26 first one
fg the fIrSt géguﬁavg,aﬁkéhbgigi 410 is performed whereby the

processed observations are summarized by NODE, APP,

INSTANCE, DATETIME, DATE, TIME, and HOUR. The META

PROCESSOR then outputs the Performance Data Table in

step 420.
20 It should be noted that all Performance Data

Tables built by the META PROCESSOR in step 230 of

Figure 5 are provided to the data analysis/reporting

tool 30 in an appropriate format for further

processing. The data analysis/reporting tool 30 may
25 then produce reports and graphs for a display

containing a variety of system information that is of

significant value to Information Technology

professionals.

In the preferred embodiment of the present

30 invention, the nodes 10 are UNIX-based midrange

computers, such as DEC Alpha servers and IBM RS/6000

computers. However, in alternate embodiments, the

nodes 10 may comprise other computers using different

operating systems and hardware configurations. 1In
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(c) summarizing the output records according to a third group of the
plurality of attributes. 20. The apparatus of claim 17 wherein the 12 SEP 2007
plural i tWo@bd4t¢s ri eved UDF files are produced by one of tREE/H180&Bty of
types of collection agents. 21. The apparatus of claim 20 wherein the
plurality of retrieved UDF files include performance netric information for

a selected date. 22. The apparatus of claim 20 wherein the plurality of
retrieved UDF files are produced, by one or nore_of the plurality of nodes.

23. The afpaitders aditerndta snbgddmantsat theniodafe I mae pluraiity of

retrieved ddofpfildeS o i Li@ﬂ%ﬁ?:%{ﬁ‘ﬁr{%d&t e 18R d MRwofikd st tine
segnent and anot her one of the El urali ty of retrjeved UDF files includes

per f or mand\GR& SYStERSy fadmme thap@avices capabley: 202 24.
;I'he appar a@ﬂtj_sstqfrlcﬂ@ldﬂﬁt le?aflp@ﬁﬁmﬁaﬂﬁ rtellrﬁ&e‘iii'giﬁtﬁ is different from
e second tine segnen rQgr.am produc ng a
cgrrput er useabl e rregﬁlﬁn aé'r%rsa %%rrgcoo Wﬁe‘fgﬁh éfslb? use with
a data prq;&ﬁsmrrdd) anm&amtemfrﬁmrammmd PEIX RS cbaX0eD, Lmndmmdvény a
plurality ctjan fro U [ t e t he
plurali ty Q:II% 25 d|§'n gfgL ufzge bei nglnr eggc{jéineﬁ{or?%ﬁf ﬁ’#}‘dtgﬁé nodes sai d
conput er malgmnzm& afo rghrdrsigey mago hsutadrt acdefhiice uizearsemrr etrieving a
plurality xqf lc!a'iaf 'alrf'aslyfsrlo,mc%nwéeexsw%ﬂgad@ Widlsides afo G!hepti on agents,

each UDF file including a plura of records contail ning performance

At ric datsys@M-esForRdidafa @‘bﬂé’sdfs twpatlﬁram FrldRes Bhe derformance
metric datng e e pamicnd INT voxr Y dawdlor,y of dnyeldddiexconput er readabl e
nmeans for refornattld;eq’each UDF file and nappi ng each UDF file to a first
data set: SRS abt‘e means for sorting the first dataset including
groupi ng the recor dsihisy dattia idnalys isncampyheer2 & daddbideseems ¢or bui | di ng
a plurali o, ol IJAIBACEEIAl @ brllasedisials 1P ftfdddtdd 'ed dataset . 26.

The conputer program product of I'm25 wherein sald conputer readabl e
Aéf or mat t |Q$§""r?é'65rg|§3qﬁ1<ﬁ1dbes'r%é}%taf A Famputar 2¢ invd¥s of each
record anddr@furBidGridle diiexetbyiiiand iRldlS de mr orey iveb of attributes.

27. The conputer ram product, Q | ai m 26 wherein said conputer readable
neans for srs%rr‘ﬁrgfqr ‘%‘I%@eé‘ectd’fﬁﬁh 13 cadabl e means for sel ecting records

fromthe first data Desta ahlgr<iupicmnidtersd ke lesb riecdnddes i o di screte

tabl es wher I e %g_r q% “&ﬂg' plurality
of attribute esrpzﬁn%ﬁovﬁgreg{dn }va ue aqﬁf}?t 4&‘ gat@co%]éeg ?#e fura ity of
20t ri but enid a [RecrRNEaNDMERRTY ol ect SRJUHRTY memory 625

includes, for example, a hard disk drive 630, a PROM

635 and/or a removable storage drive 640, representing
a floppy disk drive, magnetic tape drive, a compact
disk drive, etc. Removable storage drive 640 reads

25 from and/or writes to a removable storage unit 645 in a
well known manner,

Removable storage unit 645, also called a
program storage device or a computer program product,
represents a floppy disk, magnetic tape, compact disk,

30 etc. As will be appreciated, removable storage unit
645 includes a computer usable storage medium having
stored therein computer software and/or data.

Computer programs (alsc called computer
control logic), such as BLDSASDS and the META PROCESSOR

-16-



23 T S~~ LiJUL 28. The conputer program product of claim27 wherein said
conput er readabl e neans for building includes: (a) conputer readabl e Mm§apaiil
for sel andboguisd | east one of the discrete tables and reagrTnsed/m243 ecor ds

of the at |east one discrete table, (b) conputer readabl e neans for
constructing output records by (i) conbining a selected first group of the
plurality of attributes wiwth a selected second group of the plurality of
attributes, the second group being selected according to the value of the
val ue of uhe Btosedota mbihhmepbuyabintlyoef setbhiibyiememdrsy 625, for each
record of _th a second one of

t he pIura?uF SPmBP? Fbgggggg%% tQBSP Fﬁ&gg Egngeéggg% %%téttributes

accor di nganelysial gompfiterf R0stooperdbrmhehei featyrespodf taet ri butes, and
(c) summ th C o a-ih of t he
pluralltybgébggfrggv ERBEQEE aagauggggoﬁbggééessIhgban ana%yz i ng
5érfornanééenépmpﬁtéﬁtErpﬁramﬁpuwhﬁn gxegusednakpebser gpneriieg tool, said

system coaavchsF@sceasekuael bypeﬁ:fa%egagﬁé@EcaﬁéefEQ\ems ool | ecti on
agent that collects rformance nmetric data an I'es the performance

metric daFQelﬁfsseBF FPV@EtlQQCh @BFOFpPEGFH¢IﬁHthcamﬁpﬁﬁéllty of records
cont ai ni ngrperhmemeepeeshti eclaraltersesp0RHENgats ang19kigai d plurality
of nodes, the gerfggn&nce nmetric data being separated into a plurality of
fields; afd™RY&&Fa%dnalysis conputer including a data processor programed
Ib: retrieve a pluréhlay aﬂtéﬁﬁatblembbdémeatcothesmnnéhmgomldmality of
Co”ectloal@g%gea £8gh Hbutkle P&Bg&aﬂ' BuBLUEBRLEY s8hg" BOOT dS

ata 0

cont ai ni n or mance orre 8 one-o e plurality of
nodes, thé"oﬁ@PFSFrrﬁﬁééaPéFr reddyma ha¥iRg §@par-a edogAfo (é}OHWrt@ll’l ty of

fields; sgbeazwatrae; wEbridl Q&e@é@ﬂuced‘hb)’c@ﬁer@\i w?lel Ukdlent y of collection
agents; refor to a first data set;

e The Brrbltaa BN HE senstas BRbanPERECrEEE 45 LoRSER ke and bui | d
¥ pl ural i genefripedasrrprocesara Labkespestogmt hbesfuhed ibnisst dat aset. 30.

The syst egg rein the plurality of nodes include a plurality
of conputer%krgéghnh%% gEP 2002 31. The apparatus of claim 30 wherein said

data processor is plbghemyagicysr emppaameasshof the present
invention have been described, it should be understood

—

that they have been presented by way of example only,

20 and not limitation. While the present invention is
particularly suited to function as an interface between
available collection agents and SAS IT Service Vision
software, it is not limited to this function. The
invention may be used to convert performance metric

25 data from a variety of collection agents to datasets.
These datasets may be used by SAS IT Service Vision or
any other appropriate data analysis/reporting tool.
Further, any type of performance data can be processed.
Metrics collected by database collection agents and

30 network collection agents may be used as well as those
collected by UNIX collection agents. Thus, the breadth
and scope of the present invention should not be
limited by any of the above-described exemplary
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UDF file by parsing the data fields of each record and mapping the pquQEpzmz
data fields to a plurality of attributes. 32. The apparatus of cLain1g1”
‘wher ei n W@PY44d4& a processor is programmed to sort the fi (RAT/YRAQEL4E by
selecting records fromthe first data set and grouping the sel ected records
into discrete tables wherein the selected records each have a first one of
the plurality of attributes and wherein a value of the first one of the
plurality of attributes is the same for each selected record. 33. The

appar at useppodimerts2 Wuér sheudsl dedsed ipest esdar dins aaaapdannsl to build

t he pl uralgk p e i ot @bl X : ing at | east one of
t he discrg?gﬁtg%ﬁegbg%gwgggdfﬁgiﬁﬁe%?g§§P%%rb%ﬁéﬁéﬁgﬁﬁﬁggét one discrete
tabl e, (b) constructing output records by (i) conbining a selected first
group of the plurality of attributes with a selected second group of the
plurality of attributes, the second group being selected according to the
val ue of the value of the first one of the plurality of attributes, and
(ii) for each record of the at |east one data table, napping a value of a
second one of the plurality of attributes to one of the second group of
attributes according to a value of a first one of the first group of
attributes, and (c) summari zing the output records according to a third
group of the plurality of attributes. 34. The apparatus of claim 31 wherein
the plurality of retrieved UDF files are produced by one of the plurality
of types of collection agents. 35. The apparatus of claim34 wherein the
plurality of retrieved UDF files include performance netric information for
a selected date. 36. The apparatus of claim 34 wherein the plurality of
retrieved UDF files are produced by one or nore of said plurality of nodes.
25 1 2 SEP 2002 37. The apparatus of claim 34 wherein at |east one of the
plurality of retrieved UDF files includes performance netric data froma
first tinme segnent and another one of the plurality of
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retrieved UDF files includes performance netric data froma second tine
segnent. 38. The apparatus of claim 37 wherein the first tine segmentl i §EP 219?
~different fromthe second tine segnent. 26 .AY. A A@ Ay. A AS3. AU. Al y. AU
y. Ay. A@ I . AA. A@D AY. A. . Al . A Al . Ayy. AAR Ay! 3y. Ayy. AQJS e. ASH?. AyyR. AU3y) *+, Y
Jt-.{ | ndel m
()] ~ytoje [V]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]calca]c<a]ca
] ca] caly, H] £ al cal cal cal] ca] cRal] ca] ca] ca

1™ * nugh? gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! m* +DE

h) ol o) th] AA P ERPR|oEcq Batiod oL e RgR Pt Fhin S G o, broticed by 4 pIoralty -
"4 Ot ol Kpa el EbRARPbE RG] rah otk T ol haabea) ¢

cal cal ca U ca] ca] ca ca] ca] ca] ca] ca] calcaUlcalca]caJca]cal///:1H111" 3/ 363
83B3] 3%5@568@9c0mpn31ng

<| wr mhc”Yi calca ca a a calcal ca
] l:aU] ca W] gé% # %}18.5411%%%)@3; }ﬁg ﬁg}l rE po an]pfur;. o(iaJo?l At e11 S, ]
7?0 ?_? 3@ ER G ARBRBR RN IIPeEoRtsontHng alf&hla&%éﬂxﬁﬁid:@dtsaareabsxﬂilﬁ@] ca
] ca] ca] ca] ca]rca] ca] ca] ca] ca] ca] ca] calU] cal] ca c&a]gca c&a] cal ca ca] caJcalca]c
a] ca] cd® Srepf thenduibhbes et MnPREMMAMRODeSISIss Seing separated dpte 4 pluraliy e ca
] ca] ca] <a] ca] ca] ca] cal] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca
] ca] caj ca ca] caU] ca! #TAVBW X#EXXXYYYY, Z-2zZzzZ[ [ [J[ Z[|[1] ] ™

aa" a. a| wr mheebétfing UEFd‘d]aqa])dm]edaa]ym]scoﬁ]lma]lma]ma]fcca]leaﬂonagem];ca] cal] ca] cal] ca

]n1C ?rLﬁ?]n ?1 ﬁ]n ?1 a%&HLC g Bﬁﬁmﬁﬁ%}aﬁwlﬁ%}i‘g‘] ‘éﬁ]’ %zim ﬁ'g?g%?%g] l: H cay] caU] ca]

ca] ca] ca] calsalpahé flstakaat e sRlsRE 4/ {eedra@i,f aﬂuqa]teaahaaU] cal Srrs' sssht

ttttu

vsvvwxy Nyyy buBding|aighedalty| dfipdifoimdneq dgtajtatiley wsig-thi seftesbfistdataset al] ca] ca] ca] ¢
ajJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca!}}W~~
ANGI60UMBL9b, &H% wr mhc”YU] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c
a] ca] cal ca] Cﬁﬂeciﬂdtﬁ@d for k6t Epdrforinandecntieia liaml ofa] Sm! 1%&&%1&&@&&1@&&@]%}] lca
] ca] cal ca ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca%o ajc

a] ca] cé]le fidainchidesparsipg dhe date die sasipresdandmanpng: e dafsed [dety delie W 2 a) ¢
ajcalc 6 ca] ca] ca] ca] ca]ca]cal]c

ajcalc ca{‘@g(] cgi.‘ca ca]ca]ca]ca]ca)*teF10%m&' ()--10%m& ()-" 10%& () -
3%0%& ()- (nml0%& ()-:10%& ()-OMJ3!; " h “$10% ()-k)!D h

3. The method for converting performance metric data of claim 2 wherein said selection

step precedes said retrieving step.

4. The method of claim 2 wherein said retrieving step precedes said selection step.

5. The method for converting performance metric data of claim 2 wherein the plurality of
attributes include NODE.

6. The method for converting performance metric data of claim 2 wherein the plurality of

attributes include APP.
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|$10%& ()-K) ! @h " S10%& ()-K)!(*h " $10% ()-K) ! ("h " $10%K& ()-K) !, Lh,
“$10%& ()-Kk){\=!; 9409%Z& ()-)h109%& ()- 10m 10m 10m #: 10%m& ()-!N h 12 SEP 200
“$109EE& ()-k)! D h " $10%& ()-k) ne

WU3{\=I N, $10% ] & ()-Z"!1",$10%& ()-Z"! D, $10%& ()-Z"! @ $10%& ()-Z"!. $10%
J5J& ()-9! $10%&' ()-9nrstu~ @ N, &9100/&' ()-(110%& ()- 10Z 10Z 10Z@

100%& ()-!a, $10%& ()-Z"", $109Z8 ()-Z" uXzX6~_@!

L0 - BRI B A bt ARSI T AN, g i

@ ( &S 1Qfsitisé 1(1§c}uties €EiBiiNgrecdrds) from Al first data set and grouping the selected records into
10! 0%0- o- 0% & ! 10%Jel& 1 s$109 &
oy: ,E 13%}«:{? te Zlbl@ vzherem the$selected rec(:o)rds@éac h%%c a rst%ne o% lhe@[-’)blur% 1ty of attr uteg )am@ g

wherein a value of the first one of the plurality of attributes is the same for each selected record.

8. The method for converting performance metric data of claim 7 wherein the first one of

the plurality of attributes is APP.

9. The method for converting performance metric data of claim 3 wherein the plurality of

retrieved UDF files are produced by one or more of the plurality of nodes.

10.  The method for converting performance metric data of claim 3 wherein at least one of the
plurality of retrieved UDF files includes performance metric data from a first time segment and
another one of the plurality of retrieved UDF files includes performance metric data from a

second time segment.

11.  The method for converting performance metric data of claim 10 wherein the first time

segment is different from the second time segment.

12.  The method for converting performance metric data of claim 10 wherein building the
plurality of performance data tables includes:

(a) selecting at least one of the discrete tables and reading the records of the at least one
discrete table,

(b) constructing output records by (i) combining a selected first group of the plurality of
attributes with a selected second group of the plurality of attributes, the second group being
selected according to the value of the value of the first one of the plurality of attributes, and (i1)
for each record of the at least one data table, mapping a value of a second one of the plurality of
attributes to one of the second group of attributes according to a value of a first one of the first

group of attributes, and
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10ywU6+@ 1043 S8 12 SEP 20m
109%G8 ()-! D' s$10%& ()-@! X s$10%& ()- @' @s$10% ()-@! 1" s$10%2x2& ()-@ ! (

" s$10%EoE& () - @ 5gE@ 10G S8
11, B’ xMB10%kKk& () - #! (xMb10% f & () - #$910%r&' () -! h&A0%& ()-3(mM0%r& ()- 10G
10G 1 z"""}\: E@ 10G S xMPLO%H#& () -#
D xMP109 &' ()-#!' S xMB10%&' () -# xMb10%r&' ()-#! D xMB10%& ()-# xMb10%r&' ()-#"n

#HtH##H#R{\ = O L) -h'e3 OB hz1.1 .
10%8: ()f! GQQAE%%&ééI&eM%(&&és (%%(%@Y%rd group of the plurality of

8z X6{\ aBEbBeSs$10%&’ () -- !, Ss$10%&' ()--!1 Ss$10%& () --!
" Ss$L00& ()--! #SsSL00& ()--! &10%& ()- &28&8' J(R) *$* % wUs+= 10y8
109& ()-!X Ss$109& ()--!1 Ss$109%& ()--! @ Ss$10%& ()--!1 Ss$L0U& ()--!

S 10%5- & e hifod T e rbiihod HAT: 49 U 10 oh LAV k) grbh 0%
U& ()-910% U& ()-'T10% U& 0- - + E}
of the plurality of attributes 1nc1udes APP DATE, DAT E, HOUR, INSTANCE, NODE,

PARM QUARTER, and TIME.

14.  The method for converting performance metric data of claim 13 wherein the first one of

the first group of attributes is PARM.

15.  The method for converting performance metric data of claim 14 wherein the second one

of the plurality of attributes is METRIC.

16.  An apparatus for converting performance metric data from a plurality of nodes, produced
by a plurality of types of collection agents resident on said plurality of nodes, from UDF files to
a second format, said apparatus comprising:

a data processor programmed to:

retrieve a plurality of UDF files from a corresponding plurality of collection agents, each
UDF file including a plurality of records comprising performance metric data corresponding to
one of the plurality of nodes, the performance metric data being separated into a plurality of
fields;

reformat each UDF file and map each UDF file to a first data set;

sort the first dataset including group the records by attribute; and build a plurality of

performance data tables using the sorted first dataset.
17.  The apparatus of claim 16 wherein said data processor is programmed to reformat each

UDF file by parsing the data fields of each record and mapping the parsed data fields to a
plurality of attributes.
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10! S/ : $10% & ()-s!i &' 10% W U& ()-!V&'10% c & ()- $10%

& ()-1"$10% U U& ()- $10% U& ()--////111/,0{\:0!'16 Mb10%b& ()-I, 12 SEP 100
. 109& ()-SH{19%0%& ()-G 10 U 10 U 10 U3S8 10% U& ()-! S/ :$10%n ! m

1 & ()-s,00: 1HL1B22zX6{\: 0! u’ " $10922& ()-y! D ~$10%& ()-y! $10%& ()-y > Mp10%O
& ()-11D > MB10%&' ()-11| > Mp10%& ()-I2"3/333435363B3] 3~ _=0!! " %40%& ()-1(
10%& ()-° 10 10 1038

10%&' ()yn( MLAYER L)zl B ; WiB=. =0l 08 .
~SMB1 0&@, 0 % é’éﬁﬂ“&ﬂ?‘%@!“( ?7 Wrafdss 32 d’gtgsprecgss@ %Q/MQJ to sort the first
dataset by selecting records from the first data set and grouping the selected records into discrete
tables wherein the selected records each have a first one of the plurality of attributes and wherein

a value of the first one of the plurality of attributes is the same for each selected record.

19.  The apparatus of claim 18 wherein said data processor is programmed to build the
plurality of performance data tables by:

(a) selecting at least one of the discrete tables and reading the records of the at least one
discrete table,

(b) constructing output records by (i) combining a selected first group of the plurality of
attributes with a selected second group of the plurality of attributes, the second group being
selected according to the value of the value of the first one of the plurality of attributes, and (ii)
for each record of the at least one data table, mapping a value of a second one of the plurality of
attributes to one of the second group of attributes according to a value of a first one of the first
group of attributes, and

(c) summarizing the output records according to a third group of the plurality of

attributes.

20.  The apparatus of claim 17 wherein the plurality of retrieved UDF files are produced by

one of the plurality of types of collection agents.

21.  The apparatus of claim 20 wherein the plurality of retrieved UDF files include

performance metric information for a selected date.

22.  The apparatus of claim 20 wherein the plurality of retrieved UDF files are produced by

one or more of the plurality of nodes.

23.  The apparatus of claim 20 wherein at least one of the plurality of retrieved UDF files
includes performance metric data from a first time segment and another one of the plurality of

retrieved UDF files includes performance metric data from a second time segment.
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25. A computer program product comprising a computer useable medium having program
logic recorded thereon for use with a data processor to convert performance metric data,
produced by a plurality of collection agents, from UDF files to a second format, the plurality of
collection agents being resident on a plurality of nodes, said computer program logic comprising:

computer readable means for retrieving a plurality of UDF files from a corresponding
plurality of collection agents, each UDF file including a plurality of records containing
performance metric data corresponding to one of the plurality of nodes, the performance metric
data being separated into a plurality of fields;

computer readable means for reformatting each UDF file and mapping each UDF file to a
first data set;

computer readable means for sorting the first dataset including grouping the records by
attribute; and

computer readable means for building a plurality of performance data tables using the

sorted first dataset.

26.  The computer program product of claim 25 wherein said computer readable reformatting
means includes means for parsing the data fields of each record and for mapping the parsed data

fields to a plurality of attributes.

27.  The computer program product of claim 26 wherein said computer readable means for
sorting includes computer readable means for selecting records from the first data set and
grouping the selected records into discrete tables wherein the selected records each have a first
one of the plurality of attributes and wherein a value of the first one of the plurality of attributes

1s the same for each selected record.
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retrieve a plurality of UDF files from a corresponding plurality of collection agents, each
UDF file including a plurality of records containing performance metric data corresponding to
one of the plurality of nodes, the performance metric data being separated into a plurality of
fields;

select the UDF files produced by one of the plurality of collection agents;

reformat each UDF file and map each UDF file to a first data set;

sort the first dataset including group the records by attribute;

and build a plurality of performance data tables using the sorted first dataset.

30.  The system of claim 29 wherein the plurality of nodes include a plurality of computers.
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(a) selecting at least one of the discrete tables and reading the records of the at least one
discrete table,

(b) constructing output records by (i) combining a selected first group of the plurality of
attributes with a selected second group of the plurality of attributes, the second group being
selected according to the value of the value of the first one of the plurality of attributes, and (ii)
for each record of the at least one data table, mapping a value of a second one of the plurality of
attributes to one of the second group of attributes according to a value of a first one of the first
group of attributes, and

(c) summarizing the output records according to a third group of the plurality of

attributes.

34,  The apparatus of claim 31 wherein the plurality of retrieved UDF files are produced by

one of the plurality of types of collection agents.

35. The apparatus of claim 34 wherein the plurality of retrieved UDF files include

performance metric information for a selected date.

36.  The apparatus of claim 34 wherein the plurality of retrieved UDF files are produced by

one or more of said plurality of nodes.
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37.  The apparatus of claim 34 wherein at least one of the plurality of retrieved UDF files

includes performance metric data from a first time segment and another one of the plurality of

retrieved UDF files includes performance metric data from a second time segment.

38.  The apparatus of claim 37 wherein the first time segment is different from the second
time segment.
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