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This invention relates to a device and method
for evaluating computing capacity for institutions that
employ multiple computers. More particularly, this
invention relates to a generic data processing device
and method for converting computer system performance
data from a first format to a second format.

Companies that own and operate computers for
data processing encounter a need for capacity planning
of computing resources, so that they can efficiently
and accurately plan the purchasing of new computing
resources. Computing resources include CPUs, memory,
disk storage, tape storage, access devices, operating
systems, file systems, and many others. Capacity
planning relies on the accurate forecasting of resource
utilization. Forecasting, in turn, requires analysis
of current and historical system performance metrics
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
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
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



of conputing resources, so that they can efficiently and
accurately plan the purchasing of new conputing resour ces.
Computi ng resources include CPUs, nenory, 15 di sk storage, tape
storage, acowss/4dpli ces, operating systemns, fil e ryraiseu®43and nany
ot hers. Capacity pl anning relies on the accurate forecasting of
resource utilization. Forecasting, in turn, requires analysis

of current and historical system performance netrics 20 data. These
metrics include CPU utilizati,on i_sk . . storage. ytilization, nenory
utilization, FEREFYEY forés s%ﬁqgogaé)t%‘l BA2PRIRE lssyﬁugr%%ggggss, and many

ot hers. commercially aviaigiabl@r-e 9ueepuch mraductothasnédrn with

regard to capagigedyPhasdi 1@ sdd 115 seivetbamis{idd sdFtware atRiPaWi&Ls to be

able to deterrgne i n i.ch ne har, e wll, becone
necessary to rreer 55& é&?aingwltuqer‘egﬂf’reﬂgn??y’l tN%\lég aF?S#?‘rﬁ%Hant f or
conpandi es to lf®wever, perfdpmance gladaenustceapriosidedsr tpoSaat LAl

configuration gervice vis{\GRUas drtideddiyNdobpl b prchtniga aldegof t vare.

Anot her 30 i ssue of concern’is the_noniforing and anal ysis of
per f or mance p;&ﬁegﬁ§g, specfgal ormatted performante data ?sy

required by other commercially available data analysis
software.

10 There are software products available, known
as collection agents, that run on computers and collect
raw performance data from computer resources. Examples
of collection agents include Patrol available from BMC
Corporation of Houston, Texas; Unicenter TNG available

is from Computer Associates of Islandia, NY, BGS available
from BMC Corporation, and Candle Availability Command
Center from Candle Corporation. Most of the available
collection agents may compile performance data into
flat files known as Universal/Uniform Data Format

20 (hereinafter UDF) files. A significant problem with
available collection agents is the UDF files they
produce are not properly formatted for use by data
analysis/reporting tools such as SAS IT Service Vision.
Furthermore, different types of collection agents may

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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To address:t hese and ot her needs, data anal ysi s/reporting tools
for analyzing, reporting, and graphi ng system performance data for
t he purposes of capacity forecasting and planning is
currently WO 99%44M5mmerci al |y avail abl e. One such product PEFES904243

wi dely used is SAS IT Service Vision software avail abl e fromthe
SAS Institute, Inc. of Cary, North Carolina. 5 However, perfornance

data nmust be provided to SAS IT
for each collection agent. Further complicating this
task is the fact that a single UDF file contains data
for many different types of performance metrics; these
data must be sorted out into individual dataset tables
5 for input to data analysis/reporting tools such as SAS
IT Service Vision.

Accordingly, there is a need for a single
integrated product that can read performance data from
many different types of collection agents and convert

10 that performance data into properly formatted SAS
datasets for use by data analysis/reporting tools
irrespective of the type of collection agent that
produced the performance data.

The present invention is a data processor for

15 processing performance metric data.  The invention
functions as a generic interface that facilitates
communication between any one of a number of collection
agents and data analysis/reporting tools.

In accordance with the present invention,

20 computer system metrics performance data contained in
UDF files is converted into SAS datasets for input to
data anaiysis/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,
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Service Vision in properly formatted SAS dat aset s. Li kew se,

specially formatted performance data is requi red by other
comercially avail abl e data anal ysi s software. 10

There are sofdvsmugaspr oducts avail abl e, known as iTusevede4s agent s,
that run on conputers and col | ect raw performance data from
conput er resources. Exanpl es . of collection agents include Patrol
avai l abl e from BMC Cor poration of Houston, Texas; Unicenter TNG

avai | abl e 15 from Oorr.pucL)ler Assogi gt es_of |slandi a, NYéd GS avail abl e
from BMC Cor pGPEt PBRETEHF GArdPE Ry 8i Fabt IFTRFESpraRiCoramed Tqonior from
Candl e Cor por aetohevé/ERF dfiltdse faromi Vabieus collectiovl kgentorthagent s may

conpi | e perf OMEYNEE £ad fadrt @n computers! ateddH EHFKEIYE BScludes
Uni ver sal / Uni f ofr m Dat a Forémt 2% ,éhere nafter UDF%, f |%es. A
significant pFEBPERT WFEFPTds that cgpraj b‘l’%réc%“}a@g?i BRTE4EMR_E s the UDF
files5they for thepeompiceezy andothpr peefdymdmrermetedef dataises by dat a
anal ysi s/ repog._tekggaw&'ﬁé&% SuSAPi LTaSer i Qdiesl BBocessor is

Furt her nore, er ent tyﬁes of collection agents ma

I (o}
files having &PFFBERENPTeFTRES R TefaTpal the UDF files, map each
UDF file to a dataset and sort the dataset by grouping

the records/observations of the dataset by

npi | e UDF

10 field/attribute. The data processor is additionally
programmed to build performance data tables using the
sorted dataset.

still further, the present invention is
directed to a system for processing and analyzing

15 performance metric data. The system includes a number
of nodes, e.g., computers, where each computer has a
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/ocbservations 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,
SQoLServer, 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
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di fferent wvariables and sequential ordering of
fromthe UDF files nust be
properly formatted

anal ysi s/ r epo™MANY48Hol s. Her et of or e,
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necessary to process

uni que way to produce properly fornmatted datasets. Oten,

custom zed data processing programhad to be witten
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proprietarj and does not rely on any specific wvendor's
Using the

collection agent or computer hardware.

vari abl es.

appropriately processed to produce
dat aset s that may be read and used by data 30
i {POTASSOY4?

analysis/reporting tools. The invention is not

present invention, companies can efficiently provide

5 services such as capacity planning and other

forecasting and diagnostic services to their customers

who may use different collection agents.

This reduces

the burden placed on customers to obtain an interface

that will appropriately process performance metric data
10 collected by the customer's collection agent.

In

addition, it simplifies the task of the service

provider and allows it to confidently market its

services to a wide 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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for each collection agent. Further conplicating this task is the

fact that a single UDF file contains data for many different types
of performance netrics; these data nust be sorted out into

i ndi vi dual dJdwWoO29/4d414% ables 5 for input to data anal yBEEUSRE3 | ng
tool s such as SAS | T Service Vision.

Accordingly, there is a need for a single I nt egrated product that
can read performance data from many different types of collection

agents and convert 10 h e [ e.data into prgoperly formatted
SAS dat aset s ch)‘rI Gt]stg g%/ %a%%&éé;\%r}&sﬁg? Fgﬁﬁ?{‘llnr% t"?geol S
i rrespective ofperatigmeior tbirdcpregramy&edulpain accordanqgs wdgbed t he

performance dati@e invention. The present invention is a data

processor for 15 pr, ssiLng r e ric data. . The_invention
functions as a generic i@%’%r‘fzgé ?ﬁa%ﬁg?%eg?%gnt the ‘code, £9%uni cati on
bet weeh any oreexfomningnttde process edepigted in FIG. 4.

FIGS. 8a, 8B, 8C, 8D, 8E, 8F, 8G, 8H, 8I, 8dJ,
8X, 8L, 8M, 8N, 80, 8P, 8Q, 8R, 8S, 8T, 8U, 8V and 8w
represent the code for performing the process
illustrated in FIGS. 5 and 6. .

10 FIG. 9 shows an exemplary computer system for
use in the present invention.

FIGS. 10A, 10B, 10C and 10D depict UNIX
system metrics.

The present invention is a generic data

15 processor for converting data, particularly performance
metric data, into a form readable by data
analysis/reporting tools such as SAS IT Service Vision.
Figure 1 illustrates a system in accordance with a
preferred embodiment of the present invention. In the

20 system, capacity forecasting 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.

-6-

e
lit



agentss and:data anal ysi s/reporting tools. _ I n accordance
with the present invention, 20 conputer systemnetrics performance

dat a cont ai ned

in UDF files is converted i nto SAS dat asets for

i nput to WO 95/4414% a anal ysis/reporting tools such as SASATUSEMIA3Ce

Vi si on.

The present invention may al so performdata 25

processing by identifying the source of the UDF file recei ved,
transposing the UDF file data into properly formatted records,

sorting the records into

P

n accordance with the

X 1__plb
type of netrics report dCEﬂgégtgﬂﬁageats 1V|d"Wlth§haa %et to the data 30

further directe@btUh1versa1/Uhf&bﬁMﬂ®akatF&rﬁ@ﬂ @yertiag. pefformnce netric

dat a
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15

20
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f ble b t
anal ysi s/ report] %JI%DIEPS ’éggﬁ a§’a§R%q‘g$}’§?%d%@a’%F§¥8ﬂ€aaf°r many

ferent types of metrics. The UDF files produced by
collection agents 15 are similar in that they include
data values for system performance metrics, along with
data identifying the source of the metrics. In
addition, the data values are arranged in character
delimited records, preferably linear comma or linear
tab delimited records. However, the UDF files may
differ in the specific variables used and the
sequential ordering of variables. As used herein, the
term "variable" refers to specific performance values
of the records.

An example of a comma-delimited UDF file

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.
Each record comprises the following fields:

Node -- computer/processor/machine from
which the metric was taken or to
which the metric is attributed; in
the first line in the Figure 2
example, node="normet(0g".

Application -- application or resource from which
the metric was taken or to which the
metric is attributed; in the first
line in the Figure 2 example,
application = "DISK". Other examples

-



The apparatus includes a data processor programred to retrieve UDF

files fromvarious collection agents that may be resident on
conputers. Each UDF file includes several records that contain
per f or mance wewyidi4aslat a 5 for the conputers and the PeEiSIp/dEuME e
nmetric data is separated into various fields. The data processor
S further progranmmed to reformat the UDF files, map each
UDF file to a dataset and sort the dataset by grouping t he
records/ observations of the dataset, by %0 field/attribute. The data
processor is additionally are CFUsgF Ahfe I huMEFOFEr f or mance dat a
tabl es using the network, etc.
Instance -- identifies specific instance of
5 resource (application) that the

metric came from; in the first line
in the Figure 2 example, instance =
"cl Otl 00", which identifies a
specific DISK.

10 '

Parameter -- type of metric collected (i.e., CPU
qtilization) for the specified
application; in the first line in the
Figure 2 example, parameter =

15 “DSKMsps".

Date -- date the metric was collected; in the
first line in the Figure 2 example,
date = "1997-12-01 ",

20

Time -- system timestamp of when the metric
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 = 1n.



sorted dat aset. Still further, the present invention is
directed to a system for processing and anal yzi ng 15 per f ormance
netric data. The systemincludes a nunber of nodes, e.g.

conput ers, whdYRI¥4MS conputer has a col | ecti on agear/Ussblededs

col l ection agents coll ect performance netric data fromthe
conputers and conpile the performance nmetric data into UDF files.
A data 20 anal ysis conputer is provided that retrieves UDF flges 4 b
fromthe collection agent elegt s. ; files . _ roduced by
the sane type of coll ect i%qq% gﬁ't{.Jﬁﬁrh]'sélﬂ]c’c%lgg%%t%m?ﬁésf& §h88§‘puter t hen
reformats the s@FefiBtiaDEiclds, altheugdy thegenfpeldhaaveber matted files to
a dataset. The abranged idat:ﬁ&ebréﬁ;})mﬁ)ra&ﬁdhgwgﬂﬂﬁ@ﬁé&t{ hte' L amp
recor ds/ obser vatj y i Lagt e, uni.que , atetinme s ,
and perforrrancetfggiggt ’abée!' %lngrlggb{ﬁll e spect lcb"flojt:?feft&é’PaaﬁﬁﬁFym s
conput ef using The daka «pntadasdtin the fieldShwaperd dmmanéeatafileabl es are

in this case SARiBR recordsddeasfl ted OWRMRIractERS! G . oY PRSEmaknf or m x, DBZ,
SQ.Server, or a@XbQE hselgac%ast’ag%sghgrfﬂjec.t may be used.
The UDF files are transmitted to a data
analysis computer 20 for processing. The UDF files are

10 processed so they may be read by the data
analysis/reporting tool 30. In the preferred
embodiment, the data analysis computer 20 is a UNIX
Midrange Server. However, the data analysis computer
20 may be a mainframe, an NT server, PC's, phone

15 system, fax machine, or any other machine capable of

' storing or writing performance data. Preferably, the
UDF files are transmitted via File Transfer Protocol
(PFTP) 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.



An advant age of the present invention is that It provides a

singl e, generic handshake interface bet ween different collection
agents and data -4-

anal ysi s/ remar99aggst ool s. The invention is not pPERUSENMR4} and
does not rely on any specific vendor's col | ecti on agent or
conput er hardware. Using the present invention, conpanies can

efficiently provide

Tables for each type of metric reported. The resulting
Performance Data Tables are suitable for input into
data analysis/reporting tool 30. Preferably the
Performance Data Tables are in the form of SAS

5 datasets.

The SAS datasets are then input to the data
analysis/reporting tool 30, in the preferred embodiment
SAS IT Service Vision. The SAS IT Service Vision
integrates the performance data into daily, weekly,

10 vearly, etc., groups of data; stores data in a
pPerformance Database 35 (PDB); and produces graphical
displays of performance data that are useful for
capacity forecasting and planning. Reports and data
views from the PDB may be retrieved by any known

15 method. A PC 40 running Desktop SAS can access it
directly over a LAN/WAN, or a Web Server 45 can provide
an interface over an IP network for PCs with Web
Browsers such as PC 50.

Turning now to more specific operational

20 aspects of the invention, Figure 3 illustrates the
process architecture of the generic data processor 25.
Generic data processor 25 is preferably comprised of
two SAS programs resident on the data analysis computer
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
APP mapped from application field in input UDF
file

-10-



5 . servi ces such as capacity planning and ot her forecasting
and di agnostic services to their custoners who may use different

col l ection agents. This reduces t he burden pl aced t rs to
obtain an inggpﬁ dHas “that will appropriately proce§§gﬁé&iﬁgﬁgnce

metric data 10 coll ected by the custoner's collection agent. In
addition, ‘it sinplifies the task of the service provi der and
allows it to confidently nmarket its services to a wide variety of

custoners irrespREFANEE Ofmapped from!Estame ¢het@l 1LCligt @penkipse conputer
hardware the 15 cust oners e specific

enpl oy. . C
advant age of thEPRHvent i dipaeed £¥0h pgra(”f?éi”b?ﬁ?‘%c’ééﬁ@é“t ﬁnggerf%r nmance
metric data i nt DASAS mappedddraesedate teldolinninmit pBFf didence netric

data input e 10 thfdiin s8R yiio Aadush Lprededihy as much as a

?PIustrétggcgogﬁﬁgﬁfggggpgﬁgéghgggqgréhay%ééggéﬁPaVﬂﬂﬂié@?ﬁﬁéan accor dance
with the i nvent MBARIC mapped from metFldGEfi2ldepn cimpuer GDFMELillel i m ted UDF
file PHRFEE AR Do 1Rl BGT LO AR ting date and time fields

in input UDF file

QUARTER derived by dividing hour into four segments
10 ZONE derived from date and hour fields; represents
shift during the week. Three zones are
defined.

It should be noted that records 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

cutput 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. Furthei, a
Performance Data Table 65 is built for each YAPP"
attribute value.

-11-



25 FIG 3 shows process architecture for a - generic

data processor in accordance with the I nvention

FIG 4 is a flowhart illustrating the operation of a first
pr ogr am nodWa9%si4§ccor dance with 30 the invention. PCT/US99/04243
FIG 5is a flowhart illustrating the operation of a second
program nodul e i n accordance with the i nvention

A flowchart for BLDSASDS is shown in Figure
4., Figure 7 depicts the SAS code for BLDSASDS. 1In
step 110, BLDSASDS reads multiple UDF input files 55
from a specified directory on the data analysis
5 computer 20 on which BLDSASDS runs. Based on the
specific arrangement of data, BLDSASDS identifies the
collection agent 15 that produced each UDF file. The
first program, BLDSASDS then retrieves multiple UDF
input files that are produced by the same type of
10 collection agent 15. Preferably, these multiple UDF
files 55 represent a single day's data that have been
collected by the same type of collection agent (e.g.,
BMC Patrol) for multiple nodes.
In step 120, BLDSASDS reads the textual
15 contents of each UDF file 55 produced by the same type
of 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

-12-



FIG .6 is a flowhart illustrating the operation of a third

program nodul e i n accordance with the i nvention

FIGS. 7A, 7B and 7C represent the code for 5 perform ng the process
depi cted in FWVQ99/44145 FI GS. 8A, 8B, 8C, SBCTA[S3 gg
8H, 81, 8J, 8K, 8L, 8M 8N, 80, 8P, 8Q '8R, 8S, 8T, 8U, 8V and 8W
represent the code for perform ng the process illustrated in FIGS
5 and 6. 10 FIG 9 shows an exenplary conputer system for

use in the presgol; ifl&Hd @Rs code for the META PROCESBOR10ArnlPEp 10C and
10D depi ct UNI X i MNBtIiCs. nT e l?)resent

system netrics.
invention is a 6%99r?@?<¥%@§ PROCESSOR ye3dssthe eyiPuto Sher Brhgsehtel
particul arly peptofwest &y BLDSASDS etln Gtépt 220 nile METAr PROEBSIEGR € by dat a

groups observations that have the same "APP" field into
5 discrete tables. The output of the META PROCESSOR is
multiple Performance Data Tables 65, with each table
containing performance data for a single "APP".
In step 230, the META PROCESSOR builds a
Performance Data Table 65 for each value of “"APP®., For
10 example, a Performance Data Table 65 is built for
metrics on CPU, disgsk, file system, kernel, memory,
network, NFS, Oracle, Patrol Agent, total Processes,
Active Processes, SMP, SWAP, Sybase, and User. As
shown in the META PROCESSOR source code in Figure 8, a
15 process may be performed for each "APP" Performance
Data Table 65. These processes are similar.
Figure 6 is a flowchart illustrating the sub-
process of step 230 of Figure 5. By way of example,
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
employed 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, In 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 cbservations 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-



anal ysis/reporting tools such as SAS I T Service Vision. Figure %
illustrates a systemin accordance with a preferred enbodi nent of
the present invention. In the 20 system capacity forecasting and

pl anni ng serwo e%&148r e provi ded for the conputi ng REHINEE
enbodi ed by a plurality of nodes 10. In the preferred enbodi nent,
t he nodes 10 are conputers such as UNI X, Wndows NT and PC '
based workstations. A proprietary collection agent 15 25 runs on each

node 10. Coll ecti o ents .15 cqllegt I . om Lormﬁ&ﬁg,data or
per f or mance @%&Fégﬁgg%t Hom eheAng ! BX\&‘ECO' t?tAérFET?ngoOrces. These data
i ncl ude CPU "INSTANCEY; |'|NQRE"on "PARMDr y"QPARTER,i aRdaBTMEY ocati on,

St?rage o Thlredeaa&ﬂg(wﬂdli ZAlirapueed até oerddted: argcRpbEy"fypes of 30
Ton 100 ExanpPEeripbRhy | ST GRABERDE | ShistVethelebl the thrency i The
syst e i ncl udéypee af onetming eddected for tha (Rjle Systemter TNG Candl e,
and BGS. application. Other applications (valfres of "APP"
attribute) will have different numbers of metric
types collected. The metric type collected is
indicated in the "PARM" attribute.
10 In the next three steps, the value of the
"METRIC" attribute in the input observation is assigned
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 "FSFreeInodes", 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 FreeInodes" 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 éssigned to "FSINPCTU" in the output

-14-




Col I ection.agents 15 conpile the raw performance data and wites
theminto flat files known as Universal /Uni form Data Format (UDF)
files. A single UDF file nmay contain performance data for nmany 5
different typ®O®W44strics. The UDF fil-es produced by PCT/USS/8424%Cct | on
agents 15 are simlar in that they include data val ues for system
performance netrics, along with data identifying the source of the
metrics. In

observation in step 380. Here, "FSINPCTU" represents
the number of free I-nodes. If the value of the "PARM"
attribute does not equal "FSInodeUsedPercent" then

the process proceeds to step 390.

5 Step 390 is an optional error processing step
that may be performed when the "PARMY attribute of the
input observation does not equal any of the values set
forth in steps 330, 350 or 370. fThis error processing
step may include defaulting the output observation to a

10 pre-defined value or string, and continuing with the
next observation.

In step 400, a check is performed to
determine whether all observations have been processed.
If they have not, then the process returns to step 320.

15 If they have, then step 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. In

-15-



addition, the data values are arranged in character 10 delimited

records, preferably linear comma or |inear tab delimted records.
However, the UDF files may differ in the specific variables used
and the WO 99/444Bquent i al ordering of variables. As use8CHUB®YM243t he
term"variable" refers to specific performance val ues 15 of the
records. An exanple of a comma-delimted UDF file
produced by a collection agent is depicted in Figure 2. Thi s

particul ar exapples t@ﬂ%%.egm@é’?%t}dpiysohodes ]anc"hayr Each line

represents a record of a netric col] ) ) . ecord conpri ses
the fol | owi ngCPFRYF}fe other informatiomnggvices including networks,

conput er/ pr ocgiscins /gppsttemag fagnmachines, or other devices capafbileh thebnet&ic
was taken or . tad ' tric is attributed;
. J)P gt.sorlng or wrltH;'% ;PeIJ%fS mianc\gn&'gf?%gg Iag a

I n I'ne in ur'e 2
exan*p$ e, node:" nor net Og’he data anaIYSis computer 20 aﬂployed in the

preferred embodiment is an IBM AIX RS 6000 UNIX server
illustrated in Figure 9. An EMC disk array (not shown)
having 270GB of storage may be attached to the server.
The data analysis computer 20 is not limited to a UNIX

10 system. The data analysis computer 20 could be a PC, a
mainframe, Windows NT workstation, or any other
computing device. -

The data analysis computer 20 includes one or
more processors 605. Processor 605 is connected to

15 command bus 610. The data analysis computer 20 may
communicate with other systems such as PC 40 or web
server 45 via a network 615,

Data analysis computer 20 also includes a

main memory 620, preferably random access memory (RAM),

20 and a secondary memory 625. Secondary 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 (also called computer
control logic), such as BLDSASDS and the META PROCESSOR

-16-




Application --

the netric was taken or to which the

attributed; in

exanpl e,

-7-

10

15

20

25

30

application or resource fromwhich 30

metric is

the first line in the Figure 2

are stored in main memory and/or secondary memory 625.
Such computér programs, when executed, enable data
analysis computer 20 to perform the features of the
present invention as discussed herein. In particular,
the computer programs, when executed, enable generic
data processor 25 to perform significant features of
the present invention. Accordingly, such computer
programs represent controllers of the data analysis
computer 20.

In an alternate embodiment, the invention is
directed to a computer program product comprising a
computer readable medium having control logic (computer
software) stored therein. The control logic, when
executed by the generic data processor 25, causes the
generic data processor 25 to perform the functions
described herein.

While various embodiments of the present
invention have been described, it should be understood
that they have been presented by way of example only,
and not limitation. While the present invention is
particularly suited to function as an interface between
available collection agents and SAS IT Service Vigion
software, it is not limited to this function. The
invention may be used to convert performance metric
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
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

-17-
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are CPU, Fi,le System nenory, network, etc.

| nst ance - - I dentifies specific instance of 5
resource (application) that the netric cane
from in the Wowusidne in the FAGHE2Eanpl e,
I nstance = "cl Ol 00", which identifies a
specific DI SK. 10 Par aneter -- type of netric collected
(i.e., CPU utilization) for the specified
application; in the first line in the Figure 2
exanpl e, paramne =15 " DSKMsps” .
1 1. In a computer, a method for converting
2 performance metric data, produced by a plurality of
3 types of collection agents resident on said plurality
4 of nodes, from UDF files to a second format, said
5 method comprising: '
6 retrieving a plurality of UDF files from a
7 corresponding plurality of collection agents, each UDF
8 file including a plurality of records containing
9 performance metric data corresponding to one of the
10 plurality of nodes, the performance metric¢ data being
11 separated into a plurality of fields;
12 selecting UDF files produced by one of the
13 plurality of collection agents;
14 reformatting each UDF file and mapping each
15 UDF file to a first dataset;
16 sorting the first dataset including grouping
17 the records by attribute; and
18 building a plurality of performance data
19 tables using the sorted first dataset.
1 2. The method for converting performance
2 metric data of claim 1 wherein reformatting each UDF
3 file includes parsing the data fields of each record
4 and mapping the parsed data fields to a plurality of
5 attributes.
1 3. The method for converting performance
2 " metric data of claim 2 wherein said selection step
3 precedes said retrieving step.

-19-
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Date -- date the netric was collected; in the

first line in the Figure 2 exanple, date =
"1997-12-01 ". 20 Time -- systemtinmestanp of when the
metric WO 99/44145 was collected; in the fPCEUSIPO4S |in

the Figure 2 exanple, tinme = "06:07:23". In
Figure 2, date and 25 time are actually one field,
since no comma delimts them Parsing can
separate theminto two fields. Metrjic -- .. the actua
metrilc, representing tfe SOghe method of claim 2 wheredmy 884 data; in the

first2line i retrieving step precedes said skkeftipn etZpexanple, netric = 1".

5. 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. '

BOWN -

6. 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.

A W H W N

7. - The method for converting performance

DN

metric data of claim 6 wherein the first time segment
3 - is different from the second time segment.

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

1 9. The method for converting performance
2 metric data of claim 2 wherein the plurality of
attributes include APP.

(V3]

10. The method for converting performance
metric data of claim 2 wherein sorting the first
dataset includes selecting records from the first data
set and grouping the selected records into discrete
tables wherein the selected records each have a firsgt
one of the plurality of attributes and wherein a value

A W bW N -
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An input UDF file typically conprises

t hese or simlar fields, although these fields may be
arranged in different orders and have different formats,
on the speci f V0 84Msct i on agent 5 The data cont ai nBET/P$9 {”I‘?é

may be in a flat file,

O 00 3 N h W~

T T
D 00 ) N b b W= O

LW N -

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

11. The method for converting performance
metric data of claim 10 wherein the first one of the
plurality of attributes is APP.

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 (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) summafizing the output records according
to a third group of the plurality of attributes.

13, The method for converting performance
metric data of claim 12 wherein the first group of the
plurality of attributes includes APP, DATE, DATETIME,
HOUR, INSTANCE, NODE, PARM QUARTER, and TIME.

21-
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wWith records delimted by characters, e.g., conmas,
or the I|ike. The UDF files are tr

t abs, .spaces,
ansmtted to a data

anal ysis conmputer 20 for processing. The UDF files are 10 processed
so they mywooHdeasl by t he data anal ysi s/ reporti RGTUSIIBY. |n the
preferred enbodi nent, the data analysis conputer 20 is a UNI X

M drange Server. However, the data anal ysis conputer

20 may be a

mai nfrane, an NT server, PC s, phone 15 system fax nachine, or any

ot her, machi ne capabl e of
Preferably, the ) iresare transnitt
Pr ot dcol netric( RIPR @f cplaim |13 ahereipr thedbirsy

ot hers nmet hods igfstt baBapesr | e fidhesmay barMsed. 20
keeping with an aspect of the invention, a

rformance dat a.

UE)'E—h? il?ethsotdonfi() gcgﬁvyf%iteni?ng’le%%?ﬂngnﬁ ansf er

Prewnk. thewever,
I n
generic data processor

25 is operatively engaged with the data anal ysis conputer 20. The
generli ¢ data bk oc €bey mexthiade £oiry eeneextindpefrifiogmaneads the first

lineof the Wderliic aagBdofebBdii NAS whid@e$RCEhé i fecbnd one ol EREUENENt Of

data gontained therein, . The LYRE O ¢ merRIC.

1 16. An apparatus for converting performance
2 metric data from a plurality of nodes, produced by a

3 plurality of types of collection agents resident on

4 said plurality of nodes, from UDF files to a second

5 format, said apparatus comprising:

6 a data processor programmed to:

7 retrieve a plurality of UDF files from a

8 corresponding plurality of collection agents, each UDF
9 file including a plurality of records comprising

10 performance metric data corresponding to one of the
11 plurality of nodes, the performance metric data being

12 separated into a plurality of fields;

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

15 sort the first dataset including group the
16 records by attribute; and build a plurality of
17 performance data tables using the sorted first dataset.
1 17. The apparatus of claim 16 wherein said
2 data processor is programmed to reformat each UDF file
3 by parsing the data fields of each record and mapping
4 the parsed data fields to a plurality of attributes.

1 18. The apparatus of claim 17 wherein the

2 plurality of retrieved UDF files are produced by one of
3 the plurality of types of collection agents.

-22-
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col l ection,agent 15 that produced the data may be determ ned from

the arrangenent of the data. The generic data processor 25
conpri ses program code that identifies the UDF formats of
prespeci fi ed 3Moooustas versi ons and types of commercial |y avBET/H$HR4243
col | ection agents 15. The generic data processor 25 then
transposes and reformats the perfornmance netric data and sorts the
reformatted performance netric data into i ndi vi dual tables
referredlto as PerfornancggFBIfhe apparatus of claim 18 wherein the -9-

2 plurality of retrieved UDF files include performance

3 metric information for a selected date.

1 20. The apparatus of claim 18 wherein the

2 plurality of retrieved UDF files are produced by one or

3 more of the plurality of nodes.

1 21. The apparatus of claim 18 wherein at

2 least one of the plurality of retrieved UDF files

3 includes performance metric data from a first time

4 segment and another one of the plurality of retrieved

5 UDF files includes performance metric data from a

6 second time segment.

1 22. The apparatus of claim 21 wherein the

2 first time segment is different from the second time

3 segment.

1 23. The apparatus of claim 17 wherein said

2 data processor is programmed to sort the first dataset

3 by selecting records from the first data set and

4 grouping the selected records into discrete tables

5 wherein the selected records each have a first omne of

6 the plurality of attributes and wherein a value of the

7 first one of the plurality of attributes is the same

8 for each selected record.

1 24. The apparatus of claim 23 wherein said

2 data processor is programmed to build the plurality of

3 performance data tables by:

4 (a) selecting at least one of the discrete

5 tables and reading the records of the at least one

6 diascrete table,

23-
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Tabl es for each type of netric reported. The resulting Per f or mance

Data Tables are suitable for input into dat a anal ysi s/reporting
tool 30. Preferably the Performance Data Tables are in the form of
SAS 5 Winda ok S . The SAS dat aset s pafrsshdi@Rasi Nput to
the data anal ysis/reporting tool 30, in the preferred enbodi nent
SAS IT Service Vision. The SAS IT Service Vision I ntegrates the
performance data into daily, weekly, 10 . yearly, etc., groups of data;
stores data in a Per f or mance Dat abase 35 (PDB); and produces

gr apht cal di spiBlys COPSHERFBIRR RUERY ZeCABES e (Bef ul for

capac2ty for ecembiminqrd selaxtiedgf iRepaytcumnd @htaplurality off ews fromthe
o063y be [ CALLEVRGLLY WAth KNAMedBed secod BBy of B 80 runni ng Desktop

SAS can access_it direct y over a & Web Server 45 can
plurality of attributes, the second group being-

rovide

P 5 selected according to the value of the value of the
6 first one of the plurality of attributes, and (ii) for
7 each record of the at least one data table, mapping a
8 value of a second one of the plurality of attributes to
9 one of the second group of attributes according to a
10 value of a first one of the first group of attributes,
11 and
12 (c) summarizing the output records according
13 to a third group of the plurality of attributes.
1 25. A computer program product comprising a
2 computer useable medium having program logic recorded
3 thereon for use with a data processor to convert:
4 performance metric data, produced by a plurality of
5 collection agents, from UDF files to a second format,
6 the plurality of collection agents being resident on a
7 plurality of nodes, said computer program logic
8 comprising:
9 computer readable means for retrieving a
10 plurality of UDF files from a corresponding plurality
11 of collection agents, each UDF file including a
12. plurality of records containing performance metric data
13 corresponding to one of the plurality of nodes, the
14 performance metric data being separated into a
15 plurality of fields;
16 computer readable means for reformatting each
17 UDF file and mapping each UDF file to a first data set;
18 computer readable means for sorting the first
19 dataset including grouping the records by attribute;
20 and

-24-
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an interface over an IP network for PCs wth Wb Browsers such as
PC 50. Turning now to nore specific operational 20
aspects of the invention, Figure 3 illustrates the process
architecture ¥O%®¥d14§eneric data processor 25. _ Ge nRGT/ESIgYB243
processor 25 is preferably conprised of two SAS prograns resident
on the data anal ysis conputer 20. The first program referred to
herei n as BLDSASDS, 25 receives UDF input files 55, parses the data
cont ai ned in the fi i lds AS .out put dat aset 60 by
mappi ng?i nput data fiel dsqopéhg%gcﬁldca g'ﬁ g}eﬁﬁgego%fb%ﬁgmg d out put SAS
dat aset 260. O heluzaiitwafepezfermrnge data tables ushimgséshat serbvedes are: 30
NODE 3 nappeditsenaftededfield in input UDF file APP

mapped from application field in input UDF file

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.

WD oHL N e

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 is the same for each selected

O 00 N O B bW N =

record.

28. The computer program product of claim 27
wherein said computer readable means for building
includes:

a) computer readable means for selecting at
least one of the discrete tables and reading the
records of the at least one discrete table,

(b) computer readable means for constructing
output records by (1) combining a selected first group
of the plurality of attributes with a selected second

-2 IS B - SRV N

J—
<

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

b b
B WO e
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-10- | NSTANCE mapped frominstance field in i.nput UDF

file PARM mapped from paraneter field in input UDF file

DATE mapped fromdate field in input UDF file TI ME

mapped fromWOe¥4445(d in input UDF file 5 HOUR PCTAR9/0448 from
time field in input UDF file METRI C mapped fromnetric field in

I nput UDF file

1 to one of the second group of attributes according to a
2 value of a first one of the first group of attributes,
3 and

4 (c) summarizing the output records according
5 to a third group of the plurality of attributes.

1 29. A system for processing and analyzing

2 performance metric data for input to a data

3 analysis/reporting tool, said system comprising:

4 a plurality of nodes, each node having a

5 collection agent that collects performance metric data
6 and compiles the performance metric data into UDF

7 files, each UDF file including a plurality of records
8 containing performance metric data corresponding to one
9 of said plurality of nodes, the performance metric data
10 being separated into a plurality of fields; and

11 a data analysis computer including a data

12 processor programmed to:

13 retrieve a plurality of UDF files from a

14 corresponding plurality of collection agents, each UDF
15 file including a plurality of records containing

16 performance metric data corresponding to one of the

17 plurality of nodes, the performance metric data being
18 separated into a plurality of fields;

19 select the UDF files produced by one of the
20 plurality of collection agents:

21 reformat each UDF file and map each UDF file
22 to a first data set:

23 sort the first dataset including group the
24 records by attribute; and

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

-26-
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DATETI ME derived by concatenating date and tine fields

in input UDF file QUARTER  derived by dividing hour into four
segnents 10 ZONE derived fromdate and hour fields; represents
shift during MR9%#ER. Three zones are _ ded1/1$96/04243
It should be noted that records of UDF files correspond 15 to
observations of SAS datasets. In addition, fields of UDF files
correspond to attributes of SAS datasets.t - .d Caset 60 ]'cl'gre ];nijlrf}[ple
Bhggirﬁg}J{BL}PiSiASESSE;roduceg,oqne.{.%% ?r?{ﬁttelmpﬁg %I?f%%eg'%@gef‘ﬂa’f Fesult in a
si ngl e 20 PHEPHHEYSAS Badescingodsr @ plecakisd by tompstsms type of
col l ection agent (e.g., BMC Pat _ro: )e, but repregce]lgtS cormout ergl ffle:]e{l':]etl me
Fs)reg;rgp'ﬁgdaggbgginn;gtm,a frgT'nu%l%Eaégﬁgﬁguéo?Fe&asméP& reih @i a single
date frdm 25 data prsicegeert {ponsfgraonedcto oref cpant eachdupe ddlees a

3 by parsing the data fields of each record and mapping

4 the parsed data fields to a plurality of attributes.

1 32. The apparatus of claim 31 wherein the

2 plurality of retrieved UDF files are produced by one of

3 the plurality of types of collection agents.

1 33. The apparatus of claim 32 wherein the

2 plurality of retrieved UDF files include performance

3 metric information for a selected date.

1 34. The apparatus of claim 32 where®n the

2 Plurality of retrieved UDF files are produced by one or

3 more of said plurality of nodes.

1 35. The apparatus of claim 32 wherein at

2 least one of the plurality of retrieved UDF files

3 includes performance metric data from a first time

4 segment and another one of the plurality of retrieved

5 UDF files includes performance metric data from a

6 second time segment.

36. The apparatus of claim 35 wherein the

2 first time segment is different from the second time

3 segment.

1 37. The apparatus of claim 31 wherein said

2 data processor is programmed to sort the first dataset

3 by selecting records from the first data set and

27-
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si ngl e SAS dat aset . The second program referred to

herein as META PROCESSOR, takes the output SAS dataset 60 built
by BLDSASDS and produces nultiple Perfornmance Data 30 Tables 65. 1In
the preferrewbenangdi nent the Performance Dat a Talvceas@@4ase i n t he
form of an SAS dataset that is formatted for SAS I T Service
Vision. Further, a Performance Data Table 65 is built for each
" APP" attri bute val ue.

1 grouping the selected records into discrete tables

2 wherein the selected records each have a first one of

3 the plurality of attributes and wherein a value of the

4 first one of the plurality of ‘attributes is the same

5 for each selected record.

1 38. The apparatus of claim 37 wherein said

2 data processor is programmed to build the plurality of

3 performance data tables by:

4 (a) selecting at least one of the discrete

5 tables and reading the records of the at least one

6 discrete table,

7 (b) constructing output records by (i)

8 combining a selected first group of the plurality of

9 attributes with a selected second group of the

10 plurality of attributes, the second group being

11 selected according to the value of the value of the

12 first one of the plurality of attributes, and (ii) for

13 each record of the at least one data table, mapping a

14 value of a second one of the plurality of attributes to

15 one of the second group of attributes according to a

16 value of a first one of the first group of attributes,

17 and

18 (c) summarizing the output records according

19 to a third group of the plurality of attributes.

-28-
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A flowchart. for BLDSASDS is shown in Figure 4. Figure 7 depicts

the SAS code for BLDSASDS. In step 110,. BLDSASDS reads nultiple
UDF input files 55 froma specified directory on the data anal ysis
5 conpuQ 99281450 whi ch BLDSASDS runs. Based on the PCT/US2hecific
arrangenent of data, BLDSASDS identifies the col l ection agent 15
t hat produced each UDF file. The 1gﬁst program BLDSASDS t hen
retrieves multiple UDF i nput fiI! hat are produced by the sane
type of 10 coll ection agent 15. Preferably, these nultiple UDF
files 55 represent a single day's data that have been col | ected by
t he sane type of collection agest b v P o BMR PptTot)) for nuitiple
nodes. In st 12E® B DS73§DS regds \Whe textual 15
contents of each UDF file 55 producf&E by |t he pang tlype | ¢ of
coll ection agent 15 and buil ds an] oftspgt [SAS Hatasqt §§ 60 fromthese
contents. Each line of the UDF fi] e@ 3 $s parsedsizntio i nput
fields, based on comma-deliniters| £82 2 =8
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or other pre-programred rules. Each input field of a 20 record in the
UDF file 55 is then mapped to a specific attribute of a record in
t he out put SAS dataset 60 (SAS records are referred to as
obser vat i ongjo sofghiasr attributes are then cal cul aPEHUS®PIH3scri bed
in reference to Figure 3. 25 ' In step 130, BLDSASDS
sorts the observations I n the out put SAS dataset 60 by specific
attribute sort order, i.e., %ZME "APP", "I NSTANCE", "DATE",
and "HOUR'. BLDSASDS al so re upl i cate observati ons.
In step 140, BLDSASDS nanes the output SAS 30 dat aset 60 for the date
on which the netrics were coll ected. The dataset 60 is then ready
for the META ,MormetbLDISBSGERE10d0,DSKMsps,1997-12-01 06f7@8sle 5 is a fl owchart
il lustrating the ,normet09 DISKcHtHd0dDSKvisps)1997-12:01 BHER4ROCESSOR. Figure 8
-12- ,normet09,DISK,c10t10d0,DSKMsps,1997-12-01 06:17:23,1
~normet09,DISK,c10t10d0,DSKMsps,1997-12-01 06:22:23,1
~Mnormet09,DISK,c10t10d0,DSKMsps,1997-12-01 06:27:24,1
~normet09,DISK,c10t10d0,DSKMsps,1997-12-01 06:32:23,1
~normet09,DISK,c10t2d0,DSKMsps,1997-12-01 06:02:23,1
~mormet09,DISK,c10t2d0,DSKMsps,1997-12-01 06:07:23,1
»normet09,DISK c10t2d0,DSKMsps,1997-12-01 06:37:24,1
~normet09,DISK,c10t2d0,DSKMsps,1997-12-01 06:47:24,1
~normet09,DISK, c10t2d0,DSKMsps,1997-12-01 06:52:24,1
~normet09,DISK,c10t2d0,DSKMsps,1997-12-01 06:57:24,1
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:00:47,21
»normet09, FILESYSTEM,root,FSCapacity,1997-12-01 06:02:49,21
,mormet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:04:50,21
,normet09,FILESYSTEM, root, FSCapacity,1997-12-01 06:06:52,21
»~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:08:53,21
~normet09 FILESYSTEM, root, FSCapacity,1997-12-01 06:10:54,21
»~normet09,FILESYSTEM, root, FSCapacity,1997-12-01 06:12:55,21
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:14:56,21
~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:16:57,21
~normet09 FILESYSTEM, root, FSCapacity,1997-12-01 06:18:58,21
~Mnormet09 FILESYSTEM, root, FSCapacity,1997-12-01 06:21:00,21
~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:23:01,21
~normet09 FILESYSTEM,root,FSCapacity,1997-12-01 06:25:02,21
~normet09, FILESYSTEM, root, FSCapacity,1997-12-01 06:27:03,21
~normet09,FILESYSTEM, root, FSCapacity,1997-12-01 06:29:04,21
,normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:31:05,21
~normet09, FILESYSTEM,root,FSCapacity,1997-12-01 06:33:06,21
,mormet(09, FILESYSTEMroot,FSCapacity,1997-12-01 06:35:07,21
,normet09, FILESYSTEM,root,FSCapacity,1997-12-01 06:37:08,21
~normet09 FILESYSTEM,root,FSCapacity,1997-12-01 06:39:09,21
,mormet09,FILESYSTEM, root FSCapacity,1997-12-01 06:41:10,21
~normet09, FILESYSTEM, root FSCapacity,1997-12-01 06:43:11,21
~normet09,FILESYSTEM,root, FSCapacity,1997-12-01 06:45:12,21
~normet09,FILESYSTEM,root,FSCapacity,1997-12-01 06:47:14,21
,normet(9, FILESYSTEM, root FSCapacity,1997-12-01 06:49:14,21
~normet09 FILESYSTEM,root, FSCapacity,1997-12-01 06:51:15,21
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:11,98
,mormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:51,77
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:00:31,91
»~nhormet09,SMP,CPU_3,SMPldlePercent,1997-12-01 06:01:11,75
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:51,90

FIG. 2A
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depicts the SAS code for the META PROCESSOR In step
PROCESSOR reads the output SAS dataset 60
step 220, the META PROCESSCOR
sane "APP" fi QP 5

PROCESSOR i s

- discrete tables. The output

210,
produced by BLDSASDS. In
groups observations that have the

t he META

A

mul tiple Performance Data Tabl es 65, with each table

contai ning performance datas;for a single "APP'. ..

230, the META PROCESSOR builds a

each val ue of
built for

" APP" .

In step

form?fﬁce Dat a Tabl e 65 for

For 10 exanpl e, a Performance Data Table 65 is

~normet09,SMP,CPU_3,5SMPIdlePercent,1997-12-01 06:02:31,64
~normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:03:11,90
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:21:00,21
~mormet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:23:01,21
»normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:25:02,21
»normet(9, FILESYSTEM, root,FSCapacity,1997-12-01 06:27:03,21
~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:31:05,21
~normet09, FILESYSTEM, root, FSCapacity,1997-12-01 06:33:06,21
~normet09, FILESYSTEM,root,FSCapacity,1997-12-01 06:35:07,21
~mormet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:37:08,21
~normet03 FILESYSTEM root,FSCapacity,1997-12-01 06:39:09,21
»normet09, FILESYSTEM, root, FSCapacity,1997-12-01 06:41:10,21
»mormet09 FILESYSTEM, root,FSCapacity,1997-12-01 06:43:11,21
»normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:45:12,21
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:47:14,21
,mormet09,FILESYSTEM, root,FSCapacity,1997-12-0106:49:14,21
.normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:51:15,21
~normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:11,98
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:51,77
,Mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:00:31,91
»normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:11,75
~normet09,5SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:51,90
~normet09,FILESYSTEM, root;FSCapacity,1997-12-01 06:21:00,21
~normet09, FILESYSTEM,root,FSCapacity,1997-12-01 06:23:01,21
~mnormet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:25:02,21
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:27:03,21
~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:29:04,21
~normet09 FILESYSTEM,root,FSCapacity,1997-12-01 06:31:05,21
~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:33:06,21
~normet09,FILESYSTEM, root,FSCapacity,1997-12-01 06:35:07,21
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:37:08,21
~normet09,FILESYSTEM,root,FSCapacity,1997-12-01 06:39:09,21
,mormet09,FILESYSTEM,root,FSCapacity,1997-12-01 06:41:10,21
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:43:11,21
~normet09 FILESYSTEM, root,FSCapacity,1997-12-01 06:45:12,21
~normet09,FILESYSTEM,root,FSCapacity,1997-12-01 06:47:14,21
~mnormet09 FILESYSTEM,root,FSCdpacity,1997-12-01 06:49:14,21
~normet09, FILESYSTEM,root, FSCapacity,1997-12-01 06:51:15,21
»normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:11,98
»normet09,SMP,CPU_3,SMPIdiePercent,1997-12-01 05:59:51,77
~normet09,SMP,CPU_3 SMPIdlePercent,1997-12-01 06:00:31,91
.mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:11,75
~normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:51,90
..skipping...

»normet09, FILESYSTEM, root, FSCapacity,1997-12-01 06:21:00,21

FliG. 2B
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metrics on CPU, disk, file system kernel, nenory, net wor k, NFS,

Oracle, Patrol Agent, total Processes, Active Processes, SMP,
SWAP, Sybase, and User. As shown in the META PROCESSOR source code
in Figure 8yoos/ss process may be performed for eacHPCTAESRY042E) f or mance
Dat a Tabl e 65. These processes are simlar. Figure 6 is
a flowhart illustrating the sub- process of step 230 of Figure 5.
By way of exanpl e, Figure 6 i#’#gect ed to building a Perfornmance
Data 20 Table for the File Syste ric. However, as

illustrated in Figure 8, simlar processes may be enpl oyed for
bui I di ng Per f or pnoaretDRFILEBYSTEM, foot FBCapacity,1997-120006:2301,21 cs. Step 310
i ndi cates that {hoan@09FHESYISTEM, root, FSCapaity199B42-0006:25:02,2bser vat i on of
the Perfor mance, ReinietdP FILESYSTEM)tcot 85Capaditysioep128006b7:63.2ure 5, all

observati ons ,normet0d FILESYSTEM; tddkE; i9/1992120066:29:04,21 2 di sti nct
table. . hEmh&i09 FIESYSTERE foct FSChatity, 199782010 088565 YRt 1 ON i N

this table is achgnstno FILENYSTEM, it F5CEPadiy, 19971091 06:33:06,21 | Nput
observation. OufQuim@86 SEEYSTEM At FS 1097.39.01 06:35:07. 3 META PROCESSOR

for the Perfor MufGH L9, RILEYYSTEM, root, FSCapacity,1997-12-01 06:37:08,21
~normet09,FILESYSTEM,root, FSCapacity,1997-12-01 06:39:09,21
~normet09,FILESYSTEM,root FSCapacity,1997-12-01 06:41:10,21
~normet09,FILESYSTEM, root FSCapacity,1997-12-01 06:43:11,21
,normet09,FILESYSTEM,root,FSCapacity,1997-12-01 06:45:12,21
~normet09, FILESYSTEM, root, FSCapacity,1997-12-01 06:47:14,21
~normet09 FILESYSTEM,root, FSCapacity,1997-12-01 06:49:14,21
~normet09, FILESYSTEM, root,FSCapacity,1997-12-01 06:51:15,21
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:11,98
sormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 05:59:51,77
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:00:31,91
,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:11,75
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:01:51,90
,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:02:31,64
normet09,SMP,CPU_3,SMPIldlePercent,1997-12-01 06:03:11,90
,mormet09,SMP,CPU_3,SMPIldlePercent,1997-12-01 06:03:51,92
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:04:31,86
,,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:05:11,92
,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:05:51,82
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:06:31,98
,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:07:11,90
,qnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:07:51,96
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:08:31,97
normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:09:11,78
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:09:51,97
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:10:31,86
,normet(9,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:11:11,97
,,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:11:51,89
,hnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:12:31,94
,mnormet09,SMP,CPU_3,SMPIdiePercent,1997-12-01 06:13:11,99
,qnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:13:51,79
,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:14:31,98
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:15:11,72
,mormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:15:51,100
,normet09,SMP,CPU_3,SMPI1dlePercent,1997-12-01 06:16:31,99
,mHormet09, SMP,CPU_3,SMPIdlePercent,1997-12-01 06:17:11,80
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:17:52,99
,normet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:18:31,90

FIG. 2C
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dat aset .

: Performancé Data Tabl e dataset is built by keeping

In step 320 an observation for the out put

attributes fromthe i nput dataset; these

-13- WO 99/44145

"HOUR",

"I NSTANCE",

5/40

,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:19:11,96
,mnormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:19:52,84
»normet09,SMP,CPU_3,5MPIdlePercent,1997-12-01 06:20:31,94
,mnormet09,SMP,CPU_3 SMPIdlePercent,1997-12-01 06:21:12,99
,,normetO9,SMP,CPU_3,Sl§/IPId1ePetcent,1997-12-01 06:21:52,89
»normet09,SMP,CPU_3,SMFIdlePercent,1997-12-01 06:22:32,99
,mormet(d9,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:23:12,86
»normet(9,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:23:52,100
»normet(19,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:24:32,99
,~mormet09,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:25:12,82
,mnormet(9,SMP,CPU_3 SMPIdlePercent,1997-12-01 06:25:52,80
,normet09,SMP,CPU_3,SMFIdlePercent,1997-12-01 06:26:32,83
,Mqormet09,SMP,CPU_3 SMPIdlePercent,1997-12-01 06:27:12,99
»normet(9,SMP,CPU_3,SMPIdlePercent,1997-12-01 06:27:52,93

FIG. 2D
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static

attributes include "APP', "DATE",K POWISPRA{AH"
"NODE", "PARM', "QUARTER', and "TIME".



Three additional attributes are created:

and "FSINPCTU'. These represent the three 5

collected for the File System

(val ues of WOAPmRI45 attribute) will

appl i cation.

" FSCAPCTY",

" FSFI NODE!" ,

types of netrics

types collected. The netric type collected is

"PARM' attribute. 10 :51/
t he "METRIC' attribute in the

to one of the three attributes created in step 320, in
' t he i nput. observati on.

t he val ue of the "PARM

with the value of the "PARM attribu
More particularly, in step 330, 15

Q her applications
have di ff er ent pewrospens4nf netric
indicated in the

e next three steps, the val ue of
ut observation is assigned

accor dance

attribute of the input obse v%_ﬁor is equal to "FSCapacity", then
t he val ue of the "METRI C' aftr@-8utle i s assigned to "FSCAPCTY" in
t he out put observation in s eg'34(. Here, "FSCAPACI TY"

represents the capacity of the file yﬁ%m If the 20 val ue of the
"PARM' attribute does not equal O.Q" fSCapaci ty" then the process
proceeds to step 350.

Generic Data Processor

META
PROCESSOR

Dataset

Substitute Sheet (Rule 26)
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“
v
3
<
0
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-
o
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In step 35Q, if the value of the "PARM attribute of the input

observation is equal to 25 "FSFr eel nodes", then the value of the
"METRI C attribute is assigned to "FSFINOCDE" in the out put
observati on iwo9b#Q4s360. Here, "FSFINODE" represents. PCT/USHO4MBinber of
free I-nodes. |If the value of the "PARM attri bute does not equal
"FS Freel nodes" 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 " FSI nodZ@'&lPer cent", then the val ue of
the "METRI C attribute is assigned to "FSINPCTU" in the out put
-14-

C Start BLDSASDS )

Retrieve multiple UDF fites (generated /
from same type of Collection Agent for
same date, from multiple nodes)

‘ 120

'Read contents of multiple UDF files
into one SAS dataset; (map input file
fields to _F_’erfonnance attributes)

{ / 130

_ Sort observations by node, app,
instance, parm, date/time and hour

l 140

Name dataset for date

110

C Go To META PROCESSOR )

FIG. 4
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observation in step 380. Here, "FSINPCTU" represents t he nunber. of
free I-nodes. |If the value of the "PARM attribute does not equa
"FSI nodeUsedPer cent” then t he process proceeds to step 390. 5
Step 390 i swans/dass onal error processing step t hBET/B§9H/04343
performed when the "PARM attribute of the | nput observation does
not equal any of the val ues set forth in steps 330, 350 or 370.
This error processing step nagyhgglude defaul ti ng the output
observation to a 10 pre-defined I or string, and continuing with
the next observation. In step 400, a check is
performed to determ ne whet her all observati ons have been

processed. I f they returns to step 320.
META PROCESSOR
!
/

Read SAS dataset from BLDSASDS

Y 220

Group observations for similar
Applications into discrete tables

¢ 230

Build Performance Data Table 4
for each Application

!

( End META PROCESSOR J

FIG.5
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15 | f. they have, then step 410 is perforned whereby the

processed observations are sumrari zed by NODE, APP, | NSTANCE,
DATETI ME, DATE, TIMg, and HOUR. The META PROCESSOR t hen out puts

t he Perfor manw@ 994145 Tabl e i n step 420. 20 PCT/US99/04243) ¢

shoul d be noted that all Performance Data "Tabl es built by the META
PROCESSOR in step 230 of Figure 5 are provided to the data

anal ysi s/ reporting tool 30 in propriate format for further
processing. Th ' | nggr%go 30 may 25 t hen produce
reports and grpphsStarBudid Fils Systam containing a variety of system

i nformati on t hgt Perfofmance Data Tablegni)fi cant val ue to I nformation Technol ogy

pr of essi onal s. n the preferred enbodi ment of the
present 30 el n*..—t-be—nadas 8d0are UN X- based ni drange
conput ers, such Destobeachiinputxdataset ebs 4nd | BM RS/ 6000 conput ers.

However, in al termateengyarments—ttte nodes 10 nay conpri se ot her
conmput ers ugl ng dlfferenﬂ opers%i ng systens and hardware

confi gurati gnsp—+n - - . /
Bulld Obs with static attributes
and three FS metric attributes

Yes

340
R
Assign metric vaiue to
FSCapacity attribute

Yes

{ /360

Assign metric value to
FSFreelnodes attribute

ARM = Yes

P
FSinodeUsedPercent? 380

[

Assign metric value to
FSiInodeUsedPercent attribute

390

Error Processing /

410

Summarize by node, app, instance, /
date/time, hour
y 420
output /
| 3K
FIG. 6 ( End Build File System )

Performance Data Table

all obs processed?
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- 15- further alternate enbodi nents, the nodes. 10 nmay

conprise other information devices including networks, phone
systens, fax machines, or other devices capable of storing or
witing perywohwasse related data. 5 The dRETAUSIHBA2AES S
conputer 20 enployed in the preferred enbodinent is an | BM Al X RS
6000 UNI X server
10/40

/* CHANGE LOG */

/* */

/* */ .

/* ADDED ZONE AND QUARTER VARIABLES */

/* 10/28/97 BCB */

L 4 Q/

/* ADDED CPORT TO THIS VERSION TO CREATE TRANSPORT DATASET. ./

/* 10/28/97 BCB */

/* */

x 'cd/datal/metroinfo';

run;

/* Read the contents of multiple files into one SAS dataset (using FILEVAR) */
/* the directory where input files live */

%let thedir=/datal/metroinfo ;

/* the prefix of files desired */

%let prelist="_1987_120223"; /* CHANGE DATE HERE DAY BEFORE */
/* the prefix of files desired */

%let thelist="_1987_1203"; /* CHANGE DATE HERE DAY WANTED */
/* the prefix of files desired */

%let postlist="_1987_120400* ; /* CHANGE DATE HERE NEXT DAY */
/* the actual file list we will use but build it first */

%let filelist=/datal/metroinfo/test.input;

un;

filename outlist'/data 1/metroinfo/filein.dat';

run;

/* cd to the base directory where the input files will come from */

/* x "cd &thedir"; */

%sysexec pwd;

run;

/* simple datastep to build the file list */

filename getlist pipe “ls&prelist> &filelist";

data_null_; infile getlist;

n;

/* read the file list to use in datastep with filevar */
data setup 1;

infile "&filelist" pad missover Irecl=40;

input filename $1-40;

filename getlist pipe "Is &thelist> &filelist”;
data_null_; infile getlist;
run;

/* read the file list to use in datastep with filevar */
data setup?2;

infile "&filelist" pad missover lrecl=40;

input filename $1-40;

filename getlist pipe "1s &postlist > &filelist";

data_null_; infile getlist;
nun;

FIG. 7A
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illustrated in Figure 9. An EMC disk array (not shown) havi ng

270GB of storage may be attached to the server. The data anal ysi s
conputer 20 is not limted to a UNI X 10 system The data anal ysis
conputer 20 cwo®/dbmsa PC, a mai nframe, W ndows NTPGRVIPEEI on, or
any ot her conputing device. The data anal ysi s
conputer 20 includes one or nore processors 605. Processor 605 is
connected to 15 command bus 610. Tima anal ysis conputer 20 nay
communi cate with other systens such as P r web server 45 via
a network 615. Dat a anal ysis conputer 20 also includes a
mai n nenory 620, /thmvommwuzw&@emﬂory (RAM, 20 and a
secondary nenory @%UJP?'PSecondary menory 625 i ncl udes, for exanple,
a hard disk drive™Hs] ,ﬂe over lrecl=40; 535 and/ or a renovabl e storage drive
640, representind®Put “f1 oppy disk drive, magnetic tape drive, a
conpact gﬁrﬁgy 3 & storage drive 640 reads 25
from and/ or Wl‘ltﬁﬁ ot%}(;leg;d?'enovg es oragesu/nlt 645 in a wel I known

file outlist new notitles noprint;

put@1'CARDS;' ;

run;

data testit;

file outlist mod notitles noprint;

set setupl setup2 setup3;

put @1 filename;

run;

OPTIONS PS=35 L.5=126 NODATE;

LIBNAME CP '/datal /metroinfo’;

FILENAME DATAIN ‘/datal/metroinfo/filein.dat’ ;
RUN;

DATAONE;

LENGTHREAD_ALL $200;

LENGTHAPP $15;

LENGTHINSTANCE$35;

LENGTHPARM $20;

INPUT READ_ALLS;
INFILE DUMMY DLM =',' MISSOVER FILEVAR=READ_ALL END=DONE;

DO UNTIL(DONE) ;

INPUTNODE $
APP $
INSTANCE $
PARM 3
DATEX $19.
METRIC ;

OUTPUT ;

END;

%INCLUDE DATAIN ;

/* change data set name to reflect correct day */

DATA CP.DEC0397 (KEEP=NODE APP  /* CHANGE DATE HERE DAY WANTED */
INSTANCE PARM DATE TIME HOUR METRIC DT ZONE QUARTER );

SETONE;
FORMAT DATE DATES. TDME TIMES. HOUR Z2. DT DATETIME21.2;

DATEY=SUBSTR(DATEX1,10) ;
TIMEY=SUBSTR(DATEX,12,8) ;

DATE=INPUT(DATEY,YYMMDD10.) ;

'FIG. 7B
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Renovabl e storage unit 645, also called a program st or age- devi ce

or a conputer program product, represents a floppy disk, magnetic
t ape, conpact disk, 30 etc. As will be appreciated, renovable

st or age UNiwo 99/44145 645 includes a conputer usable storRGFESAYH24m havi ng
stored therein conputer software and/or data. Conmput er
prograns (also called conputer control logic), such as BLDSASDS
and the META PROCESSOR 12/40 - 16-

TIME=INPUT(TIMEY,TIME8.)
DT=DHMS(DATE , HOUR(TIME) MINUTE(TIME),SECOND(TIME)) ;
IF DATE=03DEC1997D; /* CHANGE DATE HERE DAY WANTED */

HOUR=HOUR(TIME);

IF WEEKDAY(DATE) IN (1, 7) THEN ZONE=3 ;
ELSE IF WEEKDAY(DATE)=6 AND HOUR >= 18 THEN ZONE=3;
ELSE IF HOUR >=8 AND HOUR < 18 THEN ZONE =1 ;
ELSE ZONE=2;

IF MINUTE(TIME) <15 THEN QUARTER=0 ;
ELSE IF MINUTE(TIME) >=15 AND MINUTE(TIME) <30 THEN QUARTER=15;
ELSE IF MINUTE(TIME) >=30 AND MINUTE(TIME) <45 THEN QUARTER=30 ;
ELSE IF MINUTE(TIME) >=45 THEN QUARTER=45 ;

RUN;

PROC SORT NODUP DATA = CP.DEC0397 ; /* CHANGE DATE HERE DAY WANTED ¢/
BY NODE APP INSTANCE PARM DATE TIME HOUR;
RUN:;

DATA TEMPY;
SET CP.DEC0397; /* CHANGE DATE HERE DAY WANTED */
KEEP NODE DATE HOUR;

PROC SORT DATA = TEMP1 NODUPLICATES;
BY NODE DATE HOUR;

DATA TEMFP2;

SET TEMPY;

KEEP NODE DATE HOUR COUNT;
COUNT=1;

PROC SUMMARY DATA=TEMPZ;
VAR COUNT;

BY NODE DATE;

OUTPUT SUM(COUNT)=HOURS
OUT=TEMP2(DROP=_TYPE. _FREQ );

PROC PRINT DATA =TEMP2 NOOBS;
RUN;

QUIT;

FIG. 7C
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are stored.in main nenory and/or secondary nenory 625. Such

- conmput er prograns, when executed, enable data anal ysi s conputer 20
to performthe features of the present invention as discussed
herein. In paWoosyiss, 5 the conputer prograns, wheRCEUSHVMYY
enabl e generic data processor 25 to performsignificant features
of the present invention. Accordingly, such conputer

prograns represent controllers of the dgmal ysi s conmput er 20.
10 In an alternate enbo the invention is

directed to a conputer progran1product co rising a conput er
readabl e medi contr m?'c Test et m i sof tware) stored
therein. The Egggé executed by the generic data
processor 25,% use generic data processor 25 to performthe
functions rult descrlbed her ei n. VWi | e vari ous

embodi ment s obATAEP.PRESERE IKEEP=NODE APF INSEANCEP RN RTIORER HRARERESDT |
shoul d be undeATETIMEQUARTER ZONE);

SET CP.NOV3097 ;

FORMAT DATE DATE9. TIME TIME10.2 HOUR Z2. DATETIME DATETIME21.2 ;
DATETIME=DHMS(DATE,HOUR(TIME) MINUTE(TIME),SECOND(TIME));
HOUR=HOUR(TIME);

IF MINUTE(TIME) <15 THEN QUARTER={;

ELSE IF MINUTE(TIME) >=15 AND MINUTE(TIME) <30 THEN QUARTER=15;
ELSE IF MINUTE(TIME) >=30 AND MINUTE(TIME) <45 THEN QUARTER=30 ;
ELSE IF MINUTE(TIME) >=45 THEN QUARTER=45 ;

IF WEEKDAY(DATE) IN (1, 7) THEN ZONE=3 ;

ELSE IF WEEKDAY(DATE)=6 AND HOUR >= 18 THEN ZONE=3;
ELSE IF HOUR >=8 AND HOUR <18 THEN ZONE =1 ;

ELSE ZONE=2 ;

PROC SORT DATA = CP.PROCESS ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;
RUN;
QUIT;

.
14

_‘r TfBiIS DATA STEP STAGES AND GROUPS FUNCTIONALLY SIMILAR DATA INTO DISCRETE
ABLES

LIBNAME CP v612 */datal /metroinfo’;
LIBNAME WORK( v612 '/data2/temp’;

*%e¢ ean il ] 20

DATA ACT1 CPU1 DSK1 FS1 KER1 MEM1 NET1 NFS1 ORA1 PA1 PROC1
SMP1 SWP1 SYB1 SDB1 USR1 ;

SET CP.PROCESS ;

IF APP = 'ACTIVEPROCESS' THEN OUTPUT ACTI;
ELSE IF APP = 'CPU’ THEN OUTPUT CPU1 ;
ELSE IF APP = 'DISK' THEN OUTPUT D5K1 ;
ELSEIF APP = 'FILESYSTEM' THEN OUTPUTFS1;
ELSE IF APP = 'KERNEL" THEN OUTPUT KER1 ;
ELSE IF APP = 'MEMORY' THEN OUTPUT MEM1 ;
ELSE IF APP = 'NETWORK' THEN OUTPUT NET1 ;
ELSE IF APP = 'NF§' THEN OUTPUT NFS1 ;
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that they have been presented by way of ekarrpl e only, 20 and- not

limtation. Wile the present invention is particularly suited to
function as an interface between avai l abl e col Il ection agents and
SAS | T Ser vineeooMisss on software, it is not |im tedCruysSIv2es
function. The I nvention may be used to convert performance netric
25 data froma variety of collection agents to datasets.

These datasets may be used by SAS IT.EaI ice Vision or any ot her
appropriate data anal ysis/reporting t Further, any type of

performance data can be_processed. Metrics coll ected by database

col | ecti on preeRFtaPPRORACGET THERIOWPIITORAR8CL i On agents may be used as
wel | as t h@ELsEIF APP = 'PATROLAGENTe dTHEN OPOT®RA1l ;ect i on agents. Thus, the
breadt h ELSEIF APR=CPROCESE of THEN QUEPSAEPROChventi on shoul d not be

limted by E&ﬁéfﬂ’dﬁ’l’t‘rﬁ@ﬂ%bove m@y@myaswzerrm ary

_17- LSE IF APP = 'SWAP' THEN OUTPUT SWP1
ELSE IF APP = 'SYBASE10' THEN OUTPUT SYB1 ;
ELSEIF APP ='SYBASEIODB'  THEN OUTPUT SDBI ;
ELSE IF APP = "USER' THEN OUTPUT USRI ;

* BUILD THE Active Process PERFORMANCE DATA TABLE

DATA ACT;
SET ACT1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
ACTPCPUP ACTPCCTM ACTPRDCP ACTPMMEM ACTPMEMW ACTPRRNK ;

LENGTH ACTPMEMW $15 ;

IF PARM='ACTPRCPUPerc' THEN ACTPCPUP = METRIC ;
ELSE IF PARM='ACTPRCPUTime’ ~ THEN ACTPCCTM = METRIC ;
ELSE TF PARM='ACTPRDeltaCPL" THEN ACTPRDCP = METRIC ;

ELSE IF PARM="ACTPRMem' THEN ACTPMMEM = METRIC ;

ELSE IF PARM="ACTPRMemW ait' THEN ACTPMEMW = METRIC ;

ELSE IF PARM="'ACTPRRank' THEN ACTPRRNK = METRIC ;

ATTRIB DATETIME LABEL = 'Date Time Stamp' FORMAT = DATETIME21.2;
ATTRIBDATE LABEL ='Date’ FORMAT = DATES. ;
ATTRIBTIME LABEL = ‘Time’ FORMAT =TIME10.2 ;
ATTRIBHOUR LABEL = "Hour' FORMAT=22. ;

ATTRIB QUARTER LABEL = 'Quarter’ FORMAT = BEST12. ;
ATTRIB INSTANCE LABEL = 'Instance’ LENGTH = $35 ;

ATTRIB APP LABEL = 'Application’ LENGTH = $15 ;
ATTRIBNODE LABEL ='Node’ LENGTH = %8 ;

ATTRIB ACTPCPUP LABEL = ‘Percent CPU utilization of process’ FORMAT =5.2 ;

ATTRIB ACTPCCTIM LABEL = 'Accumnulated CPU time used by process’ = FORMAT = TIME11.2

ATTRIB ACTPRDCP LABEL = ‘Change in CPU time since last intervall’ FORMAT = BEST12

.
’

/*STORED AS A COUNT*/
ATTRIB ACTPMMEM LABEL = ‘Memory used by process’ FORMAT = BEST12. ;
ATTRIB ACTPMEMW LABEL ="Active process waiting for memory’ LENGTH = 515 ;

ATTRIB ACTPRRNK LABEL = 'Ranking of active processes (Top 10)’ FORMAT = BESTI2. ;
RUN;

PROC SUMMARY DATA = ACT ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

ID QUARTER ACTPMEMW ;

VAR ACTPCPUP ACTPCCTM ACTPRDCP ACTPMMEM ACTPRRNK ;
OUTPUT OUT= ACT

MEAN=ACTPCPUP ACTPCCTM ACTPRDCP ACTPMMEM ACTPRRNK ;
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Cains: 1. 1. In a conputer, a nethod for converting 2
performance netric data, produced by a plurality of 3 types of
col l ection agents resident on said plurality 4 of nodes frothlSJDF
files to a SeWOrI¥4415 mat, said 5 met hod conpri si ng: 6 PCTUSM
retrieving a plurality of UDF files froma 7 corresponding plurality
of collection agents, each UDF

- 15/40

ren » » paabd L el n Lt Ll -

* BUILD THE CPU PERFORMANCE DATA TABLE

b P e " -
& Loy »

DATACPU;
SETCPUL;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
CPUTIL CPIDLETM CPUINT CPULOAD CPUPSWCH CPRUNQSZ
CPSYSTM CPUSERTM CPUWIO CPUWSWP ;

IF PARM= "CPUCpuUtl' THEN CPUTIL = METIRIC ;
ELSE IF PARM='CPUIdleTime’ THEN CPIDLETM = METRIC ;
ELSE IF PARM= 'CPUInt' THEN CPUINT = METRIC ;
ELSE IF PARM="CPULoad’ THEN CPULOAD = METRIC;
ELSE IF PARM="CPUProcSwch' THEN CPUPSWCH = METRIC ;
ELSE IF PARM="CPURunQSize' THEN CPRUNQSZ = METRIC;
ELSE IF PARM="CPUSysTime' THEN CPSYSTM = METRIC ;
ELSE IF PARM= 'CPUUserTime' THEN CPUSERTM = METRIC ;

ELSE IF PARM="CPUWio' THEN CPUWIO = METRIC ;

ELSE IF PARM="CPUWSwp' THEN CPUWSWP = METRIC ;

ATTRIB DATETIME LABEL = 'Date Time Stamp" FORMAT = DATETIME21.2;
ATTRIBDATE LABEL ='Date’ FORMAT =DATE9. ;

ATTRIBTIME LABEL = Time' FORMAT =TIME10.2 ;
ATTRIBHOUR LABEL = Hour' FORMAT=22. ;

ATTRIB QUARTER LABEL = ‘Quarter' FORMAT =BESTI2.

ATTRIB INSTANCE LABEL = 'Instance’ LENGTH=835 ;

ATTRIBAPP  LABEL = 'Application’ LENGTH = $15 ;

ATTRIBNODE LABEL ='Node' LENGTH =$8 ;

ATTRIB CPUTIL LABEL = ‘Percent CPU utilization' FORMAT = 5.2 ;

ATTRIB CPIDLETM LABEL = 'Percent of time CPU was [dle’ FORMAT=5.2 .
ATTRIB CPUINT LABEL = 'Number of non-VME interrupts' FORMAT =BEST12. ;
ATTRIB CPULOAD LABEL = '1 minte CPU load average' FORMAT = BEST122 ;
ATTRIB CPUPSWCH LABEL = 'Number of CPU Context switches’ FORMAT = BEST12. :
ATTRIB CPRUNQSZ LABEL = 'Average number of processes running' FORMAT = BEST12 ;
/*STORED AS A COUNT*/

ATTRIB CPSYSTM LABEL = 'Percent of CPU time spent in system mode’ FORMAT =5.2 ;
ATTRIB CPUSERTM LABEL = ‘Percent of CPU time spent in user mode’ FORMAT =52 ;
ATTRIB CPUWIO LABEL = Percent of CPU time waiting for1/O'  FORMAT =5.2 :
ATTRIB CPUWSWP LABEL = 'Percent of CPU time waiting for swap 1/O° FORMAT =5.2 ;

RUN;

PROC SUMMARY DATA =CPU ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

IDQUARIER;

VAR CPUTIL CPIDLETM CPUINT CPULOAD CPUPSWCH CPRUNQSZ
CPSYSTM CPUSERTM CPUWIO CPUWSWP ;

OUTPUT OUT= CPU

MEAN=CPUTIL CPIDLETM CPUINT CPULOAD CPUPSWCH CPRUNQSZ
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8 file including a plurality of records containing 9 per.f or mance
nmetric data corresponding to one of the 10 plurality of nodes, the
performance netric data being 11 separated into a plurality of fields;
12 W0 99/44148¢l| ecting UDF fil es produced by one of PREUSH/04243
plurality of collection agents; 14 reformatti ng each UDF
file and mappi ng each 15 UDF file to a first dataset; 16

sorting the first dataset including gé%l/)'ég 17 the records by
attribute; and 18 bui | di é plurality of performance data
19  tables using the sorted first dataset. 1 2. The
met hod for CERVEM CPIESEREMIGTIMIACEPUWSWP; netric data of claim 1 wherein
reforrrattiEgNeach UDF 3 file includes parsing the data fields of each
record 4 i a0d.JBRRI.NY the.pRarsed. data fields to a plurality of 5

attri butes. .

* BUILD THE DISK PERFORMANCE DATA TABLE

DATADSK ;
SETDSK1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
DSKAVGQ DSKAVGST DSKAVGWT DSKBPS DSKMSPS DSKPCBSY
DSKREAD DSKRDWRT DSKSPS DSKTPS DSKWRITE ;

IF PARM= 'DSKAvgQueue' THEN DSKAVGQ = METRIC ;
ELSE IF PARM= 'DSKAvgServ' THEN DSKAVGST = METRIC ;
ELSE IF PARM= 'DSKAvgWait' THEN DSKAVGWT = METRIC ;
ELSE IF PARM= DSKBps' THEN DSKBPS = METRIC ;
ELSE IF PARM= DSKMsps' THEN DSKMSPS = METRIC ;
ELSE IF PARM= 'DSKPercentBusy’ THEN DSKPCBSY = METRIC ;
ELSE IF PARM= 'DSKRead' THEN DSKREAD = METRIC ;
ELSE IF PARM= 'DSKReadWrite' THEN DSKRDWRT = METRIC ;
ELSE IF PARM= 'DSKSps' THEN DSKSPS = METRIC ;
ELSE IF PARM= 'DSKTps' THEN DSKTPS = METRIC ;
ELSE IF PARM= 'DSKWrite' THEN DSKWRITE = METRIC ;
ATTRIB DATETIME LABEL = ‘Date Time Stamp' FORMAT = DATETIME21.2 ;
ATTRIB DATE LABEL = 'Date' FORMAT =DATE9. ;
ATIRIB TIME LABEL = ‘Time' FORMAT = TIME10.2 ;
ATTRIB HOUR LABEL = 'Hour' FORMAT=22. ;
ATTRIB QUARTER LABEL = ‘Quarter’ FORMAT = BEST12. ;
ATTRIB INSTANCE LABEL = 'Instance’ LENGTH = $35 ;
ATIRIBAPP LABEL ='Application’ LENGTH =$15 ;
ATTRIB NODE LABEL = 'Node' LENGTH = $8 ;
ATTRIB DSKAVGQ LABEL = "Average number disk I/O requestss FORMAT = BEST12.2 ;
ATTRIB DSKAVGST LABEL = ‘Average service ime in ms' FORMAT = TIME11.2 ;

ATTRIB DSKAVGWT LABEL = 'Average time requests wait in queue’ FORMAT = TIME12.2
ATTRIB DSKBPS LABEL = '1-KB blocks read or written per second’ FORMAT = BEST12.2
/* STORED AS A RATE */

ATTRIB DSKMSPS LABEL = 'Average disk seek time for the device’ FORMAT = TIME12.2
ATTRIB DSKPCBSY LABEL = 'Percent of time a device is busy’ FORMAT =5.2 ;
ATTRIB DSKREAD LABEL = 'Number of disk reads per second' FORMAT =5.2 :
ATTRIB DSKRDWRT LABEL = ‘Number of read and write reqs to device/sec’ FORMAT =5.2;

’

’

.
’

ATTRIB DSKSPS LABEL = 'Number of disk seeks per second' FORMAT = BEST12.2 ; /*
STORED AS A RATE ¥/

ATTRIB DSKTPS LABEL = 'Number of disk transfers per second’ FORMAT =BEST122 ; /*
STORED AS ARATE %/

ATTRIB DSKWRITE LABEL = ‘Number of KBs written to disk per second' FORMAT =52 ;
RUN;
PROC SUMMARY DATA =DsSK ;
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1 3. The method for converting perfornmance 2 netric
data ‘of claim2 wherein said selection step 3 precedes said retrieving
st ep. -19-

WO 99/44145 _ PCT/US99/04243

17/40

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

ID QUARTER ;

VAR DSKAVGQ DSKAVGST DSKAVGWT DSKBPS DSKMSPS DSKPCBSY
DSKREAD DSKRDWRT DSKSPS DSKTPS DSKWRITE ;

OUTPUT OUT=DSK

MEAN=DSKAVGQ DSKAVGST DSKAVGWT DSKBPS DSKMSPS DSKPCBSY
DSKREAD DSKRDWRT DSKSPS DSKTPS DSKWRITE ;

-

* BUILD THE FILE SYSTEM PERFORMANCE DATA TABLE

DATAFS;
SET ¥S1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
FSCAPCTY FSFINODE FSINPCTU ;
IF PARM= 'FSCapacity' THEN FSCAPCTY = METRIC ;

ELSE IF PARM= 'FSFreelnodes’ THEN FSFINODE = METRIC ;
ELSE IF PARM= 'FSInodeUsedPercent’ THEN FSINPCTU = METRIC ;

ATTRIB DATETIME LABEL = 'Date Time Stamp’ FORMAT = DATETIME21.2;
ATTRIBDATE LABEL = Date’ FORMAT =DATE9. ;
ATTRIBTIME LABEL = Time' FORMAT = TIME10.2 ;
ATTRIBHOUR LABEL = 'Hour' FORMAT=2Z2. ;

ATTRIB QUARTER LABEL ='Quarter’ FORMAT = BEST12,
ATTRIB INSTANCE LABEL = 'Instance’ LENGTH = $35 :

ATTRIB APP LABEL = 'Application’ LENGTH =3$15 ;
ATTRIBNODE LABEL = Node' LENGTH = $8 ;

ATTRIB FSCAPCTY LABEL = ‘Percent of file system storage in use' FORMAT =5.2 ;
ATTRIB FSINPCTU LABEL = 'Number of unused I-nodes on file system’ = FORMAT =52  ;
ATTRIB FSINPCTU LABEL = ‘Percent of I-nodes used’ FORMAT =5.2 :

RUN;

PROC SUMMARY DATA =FS;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;
ID QUARTER ;

VAR FSCAPCTY FSFINODE FSINPCTU ;

OUTPUT OUT=FS

MEAN=FSCAPCTY FSF[NODE FSINPCTU ;

* BUILD THE KERNAL PERFORMANCE DATA TABLE

DATAKER;
SETKER1;
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1 4. The nethod of claim?2 wherein said 2

retrieving step precedes said selection step. 1 5. The
nmet hod for converting performance 2 nmetric data of claim3 wherein
the pl ural ivgo9iang retrieved UDF files are producedrd®usse2y nore of
the 4 plurality of nodes. 1 6. The nethod for
converting performance 2 metric data of claim3 wherein at |east one
of the 3 plurality of retri eveq% files includes perfornmance 4
nmetric data froma first tinme segnent 0another one 5 of the
plurality of retrieved UDF files includes 6 performance netric data
froma se

%pe bATe SEPFHE HOUR INSTANCE NODE PARM QUARTER TIME
KERDIRBK KERFLUPC KERGNUSD KERIGET KERINUPC KERLGALC
KERLGFAL KERLGMEM KERLUPCT KERMSG KERNAMEI KEROVALC
KEROVFAL KERPUPCT KERSEMOP KERSMALC KERSMFAL KERSMMEM
KERSYSCL ; '

IF PARM= 'KERDirBIK THEN KERDIRBK = METRIC ;
ELSE IF PARM= 'KERFileUsedPercent ~ THEN KERFLUPC = METRIC ;
ELSE IF PARM='KERGNodeUsedPercent THEN KERGNUSD = METRIC ;

ELSE IF PARM= 'KERIGet' THEN KERIGET = METRIC;

ELSE IF PARM= 'KERINodeUsedPercentt THEN KERINUPC = METRIC ;

ELSE IF PARM= 'KERLgAlloc' THEN KERLGALC = METRIC ;

ELSE IF PARM= 'KERLgFail' THEN KERLGFAL = METRIC ;

ELSE IF PARM="KERLgMem' THEN KERLGMEM = METRIC ;

ELSE IF PARM= 'KERLockUsedPercent = THEN KERLUPCT = METRIC ;

ELSE IF PARM= 'KERMsg' THEN KERMSG = METRIC ;

ELSE IF PARM= 'KERNamel' THEN KERNAMEI = METRIC ;

ELSE IF PARM= 'KEROvzAlloc' THEN KEROVALC = METRIC ;

ELSE IF PARM='KEROvzFail' = THEN KEROVFAL = METRIC ;

ELSE IF PARM= 'KERProcUsedPercent THEN KERPUPCT = METRIC ;

ELSE IF PARM= 'KERSemOps' THEN KERSEMOP = METRIC ;

ELSE IF PARM= KERSmlAlloc' THEN KERSMALC = METRIC ;

ELSE IF PARM= 'KERSmJFail’ THEN KERSMFAL = METRIC ;

ELSE IF PARM= 'KERSmIMem' THEN KERSMMEM = METRIC ;

ELSE IF PARM= 'KERSysCall' THEN KERSYSCL = METRIC ;

ATTRIB DATETIME LABEL = ‘Date Time Stamp' FORMAT = DATETIME21.2 ;
ATTRIB DATE LABEL = 'Date’ FORMAT =DATE9. ;

ATTRIBTIME LABEL = ‘Time' FORMAT = TIME10.2 ;

ATTRIB HOUR LABEL = 'Hour' FORMAT=2Z2. ;

ATTRIB QUARTER LABEL = ‘Quarter’ FORMAT = BEST12. ;

ATTRIB INSTANCE LABEL = 'Instance’ LENGTH = §35 ;

ATTRIB APP  LABEL = "Application’ LENGTH = §$15 ;
ATTRIBNODE LABEL ='Node’ LENGTH = $8 ;

ATTRIB KERDIRBK LABEL = 'Directory blocks reads per second’ FORMAT = BEST122 ;
/* STORED AS A RATE*/

ATTRIB KERFLUPC LABEL = ‘Percent Kernel file slots in use’ FORMAT =5.2 ;
ATTRIB KERGNUSD LABEL = 'Percent of kernel file G-node slots in use’ FORMAT =BEST12. ;
/* STORED AS A COUNT */

ATTRIB KERIGET LABEL = 'Number of files locate by I-Node entry’ FORMAT =BEST12. ;/*
STORED AS A COUNT*/

ATTRIB KERINUPC LABEL = 'Percent of kernel I-node slots used' FORMAT =52 ;
ATTRIB KERMSG LABEL = ‘Number of message operations per second’ FORMAT = BEST12.2
; /* STORED AS A RATE"*/

ATTRIB KERLGALC LABEL = 'Area allocated in bytes for lg mem regs' FORMAT =BEST 122 ;
/*STORED AS ARATE */

ATTRIB KERLGFAL LABEL = 'Number of lg mem pool requests that fail' =~ FORMAT = BEST12.2
; /* STORED AS A RATE */ '

ATTRIB KERLGMEM LABEL = 'Amount avail to KMA in lg mem pool in bytes' FORMAT =

BEST 12.2 ; /*STORED ASA RATEY/

ATTRIB KERLUPCT LABEL = 'Percent of kemel lock slots in use' FORMAT = BEST12.2 ; /*
STORED AS A RATE %/
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1 7. The nethod for converting perfornmance 2 metric

data'of claim6 wherein the first time segnment 3 Is different from
the second tinme segnent. 1 8. The nethod for %/erti ng
per formance ZIypos/sdigsnetric data of claim2 wherein the pl UFST’YJ?%?;(\'%P 3
attributes include NODE. 1 9. The met hod for converting
performance 2 netric data of claim?2 wherein the plurality of 3

attri butes include APP. 1.. MO. - The nethod for converting
per formance 2 nmetric data of clai erein sorting the first 3

dat aset includes selecting records fromthe first data 4 set and
groupi ng t he AJGRBIERNISG cleAdiEl = Nymber of insespgetopergions per secandb| es EQRMAT mBESER.2
sel ect ed recof CFOBERASARAIES/ f i r st

ATTRIB KERNAMEL LABEL

= "Number of file system pathname searches’ FORMAT = BEST12.
; /* STORED AS A COUNT */
ATTRIB KEROVALC LABEL = "Area allocated in bytes for oversize mem’ FORMAT = BEST12.2
; /*STORED AS ARATE*/
ATTRIB KEROVFAL LABEL = 'Number of ovz mem pool requests that fail’ FORMAT = BEST12.2
; /* STORED AS ARATE*/

ATTRIB KEROVMEM LABEL =Amount avail to KMA in ovz mem pool in byts' FORMAT =
BEST122 ;/*STOREDASARATE®/

ATTRIB KERPUPCT LABEL = 'Percéntage of Kernel process slots used' FORMAT=52  ;/*
CHECK TO SEE IF IT 1S A COUNT */

ATTRIB KERSEMOF LABEL = 'Number of semephore operations per second’”  FORMAT = BEST12.2

; /*STORED AS ARATE*/

ATTRIB KERSMALC LABEL = ‘Area allocated in bytes for sm mem regs’ FORMAT = BEST12.2
; /* STORED AS ARATE*/ :
ATTRIB KERSMFAL LABEL = 'Number of smt mem pool requests that fail’ FORMAT = BEST12.2
; /* STORED AS A RATE */

ATTRIB KERSMMEM LABEL = ‘Amount avail to KMA in sm mem pool inbytes’ = FORMAT =
BEST122 :/*STORED ASARATE*/ |

ATTRIB KERSYSCL LABEL = "Total Number of system calls per second’ FORMAT = BEST12.2
; /*STORED AS A RATE*/

RUN;

PROC SUMMARY DATA =KER;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

1D QUARTER; _ '

VAR KERDIRBK KERFLUPC KERGNUSD KERIGET KERINUPC KERLGALC
KERLGFAL KERLGMEM KERLUPCT KERMSG KERNAMEI KEROVALC
KERCVEFAL KERPUPCT KERSEMOP KERSMALC KERSMFAL KERSMMEM
KERSYSCL ;

OUTPUT OUT=KER

MEAN=KERDIRBK KERFLUPC KERGNUSD KERIGET KERINUPC KERLGALC
KERLGFAL KERLGMEM KERLUPCT KERMSG KERNAMEI KEROVALC
KEROVFAL KERPUPCT KERSEMOP KERSMALC KERSMFAL KERSMMEM
KERSYSCL ;

RUN;

* BUILD THE MEMORY PERFORMANCE DATA TABLE

DATAMEM ;
SET MEM1 ;
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
MEMACVPG MEMADTRF MEMALOCD MEMBFREE MEMBREAD MEMBREQ
MEMBWRIT MEMBPREQ MEMCACHE MEMCOW MEMCOPYW MEMDFILL
MEMFLUSH MEMFREEM MEMHPMEM MEMIDGET MEMIDPRG MEMIDWRP
MEMLREAD MEMLWRT MEMOVRHD MEMPFALT MEMPREAD MEMPWRT
MEMPGANT MEMPGFRD MEMPGIN MEMPGOUT MEMPSCND MEMPGFIL
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one of the plurality of attributes and wherein a val ue

1 of the first one of the plurality of attributes is
each sel ected record.
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MEMPGSWP MEMRCACH MEMRFALT MEMREGIN MEMRGOUT MEMREQ
MEMSTEAL MEMSWPBF MEMSYNC MEMTFALT MEMUNUSD MEMVMPRG
MEMWCACH MEMWIRE MEMZERO ;

IF PARM= 'MEMActiveVirPage'

THEN MEMACVPG = METRIC ;

ELSE IF PARM= "MEMAdd:TransFault THEN MEMADTRF = METRIC ;

ELSE IF PARM="MEMAllocD'
ELSE IF PARM='MEMBFree'
ELSE IF PARM="MEMBRead'
ELSE IF PARM='MEMBReq'
ELSE IF PARM= "MEMBWrt'
ELSE IF PARM= "MEMBIkPerReq'
ELSE IF PARM= 'MEMCache'
ELSE IF PARM="MEMCow'
ELSE IF PARM= "MEMCpyW'
ELSE IF PARM="MEMDEFill'
ELSE IF PARM= 'MEMFlush’'
ELSE IF PARM="MEMFreeMem'
ELSE IF PARM= "MEMHeapMem'
ELSE IF PARM= 'MEMIdGet'
ELSE IF PARM= 'MEMIdPzg'
ELSE IF PARM="MEMIdWrp'
ELSE IF PARM="MEMLRead’
ELSE IF PARM="MEMLWrt'
ELSE IF PARM= "MEMOverHd'
ELSE IF PARM= '"MEMPFault'
ELSE IF PARM="MEMPRead'
ELSE IF PAPM="MEMPWrt'

THEN MEMALOCD = METRIC ;
THEN MEMBFREE = METRIC ;
THEN MEMBREAD = METRIC ;
THEN MEMBREQ = METRIC ;
THEN MEMBWRIT = METRIC ;
THEN MEMBPREQ = METRIC ;
THEN MEMCACHE =METRIC ;
THEN MEMCOW = METRIC ;
THEN MEMCOPYW = METRIC ;
THEN MEMDFILL = METRIC ;
THEN MEMFLUSH = METRIC ;
THEN MEMFREEM = METRIC ;
THEN MEMHPMEM = METRIC ;
THEN MEMIDGET = METRIC ;
THEN MEMIDPRG = METRIC ;
THEN MEMIDWRP = METRIC ;
THEN MEMLREAD = METRIC ;
THEN MEMLWRT = METRIC ;
THEN MEMOVRHD = METRIC ;
THEN MEMPFALT = METRIC ;
THEN MEMPREAD = METRIC ;
THEN MEMPWRT = METRIC ;

ELSE IF PARM="MEMPageAnticipated’ THEN MEMPGANT = METRIC ;

ELSE IF PARM= 'MEMPageFreed'

ELSE IF PARM= "MEMPageScanned'
ELSE IF PARM= "MEMPgFil'
ELSE IF PARM="MEMPgSwp'
ELSE IF PARM="MEMRCache'
ELSE IF PARM= "MEMRFault’
"MEMRegionsin’

ELSE IF PARM="MEMReq'

ELSE IF PARM= "MEMSync

ELSE IF PARM="MEMZero'

ATTRIB DATETIME LABEL = 'Date Time Stamp'

ATTRIBDATE LABEL = 'Date’
ATTRIBTIME  LABEL = ‘Time'
ATTRIBHOUR  LABEL = 'Hour'

THEN MEMPGFRD = METRIC ;
THEN MEMPGIN = METRIC ;
THEN MEMPGOUT = METRIC ;
THEN MEMPSCND = METRIC ;
THEN MEMPGFIL = METRIC ;
THEN MEMPGSWP = METRIC ;
THEN MEMRCACH = METRIC ;
THEN MEMRFALT = METRIC ;
THEN MEMREGIN = METRIC ;
THEN MEMRGOUT = METRIC ;
THEN MEMREQ = METRIC ;
THEN MEMSTEAL = METRIC ;
THEN MEMSWPBF = METRIC ;
THEN MEMSYNC = METRIC ;
THEN MEMTFALT = METRIC ;
THEN MEMUNUSD = METRIC ;
THEN MEMVMPRG =METRIC;
THEN MEMWCACH = METRIC ;
THEN MEMWIRE = METRIC ;
THEN MEMZERO = METRIC ;

FORMAT = DATETIME21.2 ;
FORMAT = DATE9. ;
FORMAT = TIME10.2 ;

FORMAT=2Z2, ;
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1 11. The nethod for converting perfornmance 2 metric
data of claim 10 wherein the first one of the 3 plurality of
attributes is APP. 1 12. The nethod for converting
per f or mance 2W099%/4414sretric data of claim 10 wherein buil di R§HEEYHrality
3 of performance data tables includes: 4 (a)
selecting at | east one of the discrete 5 tabl es and reading the
records of the at |east one 6 di %‘"349 table, 7 (b)
constructing output records by (i) 8 onblnlng a selected first gr oup
of the plurality of 9 attributes with a sel ected second group of the
10 Pl WgRiplotAGER! tABRUL RRientdrhe second group bepdgvAi=sest12. Sel ected
accordi ng t QTRB INSTANCE fLABRE= \na&au@ of the 12 f LENGTEDRSBSOf £ he
plurality ofATARIBrARPUt EABELad18pylicitipn'f or 13 each LENGUHES$IH the at | east

one data t aNTERIBANGRE nHABELEINode' val ue of a secondENGEHe®8t he;plurality

of attribut mwmm-ﬁu%@fs@aom@m of att FOBMAds BEET3r di ng
to a ATTRIB MEMADTRF LABEL = 'Number of addressriranslationafaults' FORMAT = BEST 12.

ATTRIB MEMALOCD LABEL = 'Amount of memory allocated as heap mem'
;&'ITRIB MEMBFREE LABEL = 'Amount in bytes of heap freed per second'
:'A’I'IRIB MEMBREAD LABEL = ‘Number of mem blocks searched per requst’
i&TI'RIB MEMBREQ LABEL = 'Number of physcal reads per sec from dsk'
kTI'RIB MEMBWRIT LABEL ='Amount of memory regsted per sec by heap'
i"LTI'RIB MEMBPREQ LABEL = Number of physical writes per sec to dsk'

FORMAT =

ATTRIB MEMCACHE LABEL = 'Number of cache page hits' FORMAT = BEST 12.
ATTRIB MEMCOW LABEL = ‘Number of page write faults’ FORMAT = BEST 12.
ATTRIB MEMCOPYW LABEL = 'Number of faults on copy on write pages’ FORMAT = BEST12

'ATTRIB MEMDFILL LABEL = 'Number of page faults due to dmnd paging’
:ATI'RIB MEMFLUSH LABEL = 'Number of single processor TLB flushes/s'
jﬁ.TI'RIB MEMFREEM LABEL = 'Number of 1-KB pages of memory available'
:;\’ITRIB MEMHPMEM LABEL = Number of 1-KB pages alloc to sys dyn hp’

ATTRIB MEMIDGET LABEL = 'Number of new TLB 1Ds issued per sec'

ATTRIB MEMIDPRG LABEL = ‘Number of TLB IDs purged per sec FORMAT = BEST 12.
FORMAT = BEST12.

ATTRIB MEMIDWRP LABEL = 'Number of flushes/s caused by dpltd TLB'
ATTRIB MEMLREAD LABEL = ‘Number of logical blocks read/s from buf

+

FORMAT = BEST12.
FORMAT = BEST12.

FORMAT = BEST12.
FORMAT = BEST12.
BEST12
FORMAT = BEST12. ;

’

.
r

FORMAT = BEST12.

FORMAT = BEST12.

FORMAT = BEST12.

ATTRIB MEMLWRT LABEL = 'Number of writes/s to the system buffer ~ FORMAT = BEST12.

ATTRIB MEMOVRHD LABEL = '"Amount of memory ovhd for heap block mgt'
BEST12. ;

ATTRIB MEMPFALT LABEL = 'Aticipated short-term mem shtfl 1-KB pgs'
ATTRIB MEMPREAD LABEL = Number of 1-KB mem pgs added to pg-stid'

ATTRIB MEMPWRT LABEL = 'Number of 1-KB mein pgs swapped'

ATTRIB MEMPGANT LABEL = "Number of 1-KB pgs swapped from main mem’

BEST12. ; _
ATTRIB MEMPGFRD LABEL = 'Number of 1-KB mem pages scanned/sec’

FORMAT=

FORMAT =

FORMAT =

ATTRIBMEMPGIN LABEL = Number of detected page protectn faults’ FORMAT = BEST12

ATTRIB MEMPGOUT LABEL = 'Number of pg faults reclaimed from fs’
ATTRIB MEMPSCND LABEL = ‘Number of pg faults reclaimed from swap’

I
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FORMAT =
FORMAT = BEST12.

FORMAT = BEST12.

FORMAT = BEST12.

.
r

FORMAT = BESTI12.

’

FORMAT = BEST12,
FORMAT = BEST12

BEST12.

FORMAT = BE5T12.

’

BEST 12. ;



16 value of a first one of the first group of attributes, 17.

and 18 (c) sunmarizing the output records according 19
to athird group of the plurality of attributes. 1 13.
The net hod warsaemaserti ng perfornmance 2 ~netric dat a POR/USIIA4PAS ]2
wherein the first group of the 3 plurality of attributes includes
APP, DATE, DATETIME, 4 HOUR, | NSTANCE, NODE, PARM QUARTER, and TI ME
-21-

22/40

ATTRIB MEMPGFIL LABEL = 'Number of raw reads/sec from char device' FORMAT = BEST12.

ATTRIB MEMPGSWP LABEL = ‘Number of raw writes/sec to char device' FORMAT = BEST12

:ﬁTl'RIB MEMRCACH LABEL = 'Percent of | reads in the buffer cache' FORMAT =5.2 ;
ATTRIB MEMRFALT LABEL = ‘Number of 1-KB mem pgs swaped in’ FORMAT = BEST12.
ATTRIB MEMREGIN LABEL = 'Number of 1-KB mem pgs swaped out' FORMAT = BEST12.
ATTRIB MEMRGOUT LABEL = 'Number of mem alloc regs per second' FORMAT = BEST12.
ATTRIB MEMREQ LABEL = ‘Number of pg refnce faults per second’ FORMAT = BEST12. ;
-ATTRIB MEMSTEAL LABEL = 'Number of pg prtctn flts on writable pgs’ FORMAT = BEST12. ;
ATTRIB MEMSWPBF LABEL = 'Number of sawp buffer calls per second’ FORMAT = BEST12.
ATTRIB MEMSYNC LABEL = ‘Number of TLB ﬂushs)s all processors' FORMAT = BEST12. ;
ATTRIB MEMTFALT LABEL = 'Number of user page table fauits' FORMAT = BEST12. ;

ATTRIB MEMUNUSD LABEL = ‘Number of bytes of heap memory available’ FORMAT = BEST12

H
ATTRIB MEMVMPRG LABEL = 'Number of individual TLB entrs purged/s' FORMAT = BEST12.

:k'ITRIB MEMWCACH LABEL = 'Percent of 1 blks written to buff cache’' FORMAT =52 ;
ATTIRIB MEMWIRE LABEL ='Number of 1-KB mem pgs non-swappable’ FORMAT = BEST12.
ATTRIB MEMZERO LABEL = 'Number of mem pgs zero-filled on demand’ FORMAT = BEST12.
RUN;

PROC SUMMARY DATA = MEM ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

ID QUARTER ; -

VAR MEMACVPG MEMADTRF MEMALOCD MEMBFREE MEMBREAD MEMBREQ
MEMBWRIT MEMBPREQ MEMCACHE MEMCOW MEMCOPYW MEMDFILL
MEMFLUSH MEMFREEM MEMHPMEM MEMIDGET MEMIDPRG MEMIDWRP
MEMLREAD MEMLWRT MEMOVRHD MEMPFALT MEMPREAD MEMPWRT
MEMPGANT MEMPGFRD MEMPGIN MEMPGOUT MEMPSCND MEMPGFIL
MEMPGSWP MEMRCACH MEMRFALT MEMREGIN MEMRGOUT MEMREQ
MEMSTEAL MEMSWFBF MEMSYNC MEMTFALT MEMUNUSD MEMVMPRG
MEMWCACH MEMWIRE MEMZERO ;

OUTPUT OUT= MEM |

MEAN=MEMACVPG MEMADTRF MEMALOCD MEMBFREE MEMBREAD MEMBREQ
MEMBWRIT MEMBPREQ MEMCACHE MEMCOW MEMCOPYW MEMDFILL
MEMFLUSH MEMFREEM MEMHPMEM MEMIDGET MEMIDPRG MEMIDWRP
MEMLREAD MEMLWRT MEMOVRHD MEMPFALT MEMPREAD MEMPWRT
MEMPGANT MEMPGFRD MEMPGIN MEMPGOUT MEMPSCND MEMPGFIL
MEMPGSWF MEMRCACH MEMRFALT MEMREGIN MEMRGOUT MEMREQ
MEMSTEAL MEMSWPBF MEMSYNC MEMTFALT MEMUNUSD MEMVMPRG
MEMWCACH MEMWIRE MEMZERO ;
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1

14. The nethod for converting perfornmance 2 metric
data of cIa|n113 wherein the first one of the 3 first group of
PARM 1 15. The nethod for converting

attributes is

per f or mance 2WO9%M4Mdpetric data of claim 14 wherein the se®RTPBHYIBT the 3

plurality of
for convertin
produced by a

attributes is METRI C 1 16. An appar at us
g performance 2 netric data froma plurality of nodes,

23/40

* BUILD THE NETWORK PERFORMANCE DATA TABLE

DATA NET ;
SETNET1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
NETCOLPC NETIERRP NETOERRP NETPKTSI NETPKTSO ;

IF PARM= NETCollisionPr’ THEN NETCOLPC = METRIC ;
ELSE IF PARM= ‘NETInErrPrc' THEN NETIERRP = METRIC ;
ELSE IF PARM= 'NETOutErPrc’ THEN NETOERRP = METRIC ;
ELSE IF PARM= 'NETPacketsin' THEN NETPKTSI = METRIC ;
ELSE IF PARM:= ‘NETPacketsOut' THEN NETPKTSO = METRIC ;

ATTRIB DATETIME LABEL = 'Date Time Stamp' FORMAT = DATETIME21.2 ;
ATTRIBDATE  LABEL ='Date’ FORMAT = DATEYS. ;
ATTRIBTIME  LABEL = Time' FORMAT =TIMEW.2 ;
ATTRIBHOUR LABEL = Hour' FORMAT=22. ;

ATTRIB QUARTER LABEL = 'Quarter’ FORMAT = BEST12. ;

ATTRIB INSTANCE LABEL = 'Instance’ LENGTH = §35 ;

ATTRIB APP  LABEL = 'Application’ LENGTH = $15 :
ATTRIBNODE LABEL = 'Node' LENGTH =$8

ATTRIB NETCOLPC LABEL = 'Percent of output attempts made by host' FORMAT =5.2 ;
ATTRIB NETIERRP LABEL = 'Percent of incoming packets with errors’ FORMAT =52
ATTRIB NETOERRP LABEL = 'Percent of outgoing packets with errors' FORMAT =52  ;
ATTRIB NETPKTSI LABEL = 'Total incoming packets in intervall  FORMAT=BEST 12. ;/*
STORED AS A COUNT */

ATTRIB NETPKTSO LABEL = 'Total outgoing packets in interval’ FORMAT = BEST12. ;/*
STORED AS A COUNT */

RUN;

PROC SUMMARY DATA = NET;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

1D QUARTER ;

VAR NETCOLPC NETIERRP NETOERRP NETPKTSI NETPKTSO ;
OUTPUT OQUT= NET

MEAN=NETCOLPC NETIERRP NETOERRP NETPKTSI NETPKTSO ;

* BUILD THE NETWORK FILE SYSTEM PERFORMANCE DATA TABLE

DATANFS;
SETNFS1 ;
KEEP

FIG. 8K
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3 plurality of types of collection agents resident on 4 said.
plurality of nodes, fromUDF files to a second 5 format, said
apparatus conprising: 6 a data processor progranmed to: 7
retrieve a wWaesadissy of UDF files froma 8 cor r espoPgITAt§I443al i ty of
col l ection agents, each UDF 9 file including a plurality of records
conprising 10 performance netric data corresponding to one of the 11

plurality of nodes, the performance megdmdata bei ng 12 separ at ed
into a plurality of fields; 13 reformat each UDF file and
map each UDF file 14 to a first data set; sort the
first dataset inéPEMATEDHNTEIR I*FRPQWSTANCENPP&S’#BM RIERAMEIt e; and buil d
aplurality of 1 gCB el ed first

dat aset . 1 . NFSCRDDR h cdBpcdiherei n sai d 2
data processor i ) . ﬁFSLRTOT by parsing
the data fields &ﬁem TE NFSSBADC NFSSCALL

NFSSCRTE NFSSFSST NFSSGATR NFSSLINK NFSSLKUP NFSSMKDR
NFSSNULL NFSSREAD NFSSRDDR NFSSRDLK NFSSRMVE NFSSRNME
NFSSRMDR NFSSRBCL NFSSRBLN NFSSRCAL NFSSNRCV NFSSRXCL
NFSSSATR NFSSSLINK NFSSWRTE ;

IF PARM= 'NFSCBadCall'
ELSE IF PARM= 'NFSCCall'
ELSE IF PARM= 'NFSCCreate'
ELSE IF PARM="NFSCFsStat'
ELSE IF PARM= 'NFSCGetAtt'
ELSE IF PARM= 'NFSCLink'

THEN NFSCBADC = METRIC ;

THEN NFSCCALL = METRIC ;
THEN NFSCCRTE = METRIC ;
THEN NFSCFSST = METRIC ;
THEN NFSCGATR = METRIC ;
THEN NFSCLINK = METRIC ;

ELSE IF PARM= 'NFSCLookUp'
ELSE IF PARM= 'NFSCMkDir'
ELSE IF PARM= "NFSCNciGet'
ELSE IF PARM= 'NFSCNciSleep’
ELSE IF PARM= "NFSCNull'

ELSE IF PARM="NFSCRead’

ELSE IF PARM= "NFSCReadDir'
ELSE IF PARM= 'NFSCReadLink’
ELSE IF PARM= 'NFSCRemove'
ELSE IF PARM="NFSCRename'
ELSE IF PARM="NFSCRmDir'
ELSE IF PARM= 'NFSCRpcBadCall'
ELSE IF PARM= 'NFSCRpcBadXid'
ELSE IF PARM= 'NFSCRpcCall'

ELSE IF PARM= NFSCRpcNewCred'

ELSE IF PARM= NFSCRpcNullRecv'
ELSE IF PARM= 'NFSCRpcRetrans’
ELSE IF PARM= NFSCRpcTimeOut'
ELSE IF PARM= 'NFSCRpcWait'
ELSE IF PARM= 'NFSCSetAttr'
ELSE IF PARM= 'NFSCSymLink'
ELSE IF PARM= 'NFSCWrite'
ELSE IF PARM="NFSSBadCall'
ELSE IF PARM="NFSSCall'

ELSE IF PARM= 'NFSSCreate’
ELSE IF PARM= 'NFSSFsStat'
ELSE IF PARM= 'NFSSGetAttr'
ELSE IF PARM= 'NFSSLink’

ELSE IF PARM= 'NFSSLookUp'
ELSE IF PARM= "NFSSMkDir'
ELSE IF PARM= 'NFSSNull'

ELSE IF PARM= 'NFSSRead'

ELSE IF PARM= 'NULLReadDir'
ELSE IF PARM= 'NFSSReadLink’'
ELSE IF PARM= 'NFSSRemove’
ELSE IF PARM="NFSSRename’
ELSE IF PARM= 'NFSSRmDir'

THEN NFSCLKUP = METRIC ;
THEN NFSCMKDR = METRIC ;
THEN NFSCNCLG = METRIC ;
THEN NFSCNCLS = METRIC ;

THEN NFSCNULL = METRIC ;
THEN NESCREAD = METRIC ;

THEN NFSCRDDR = METRIC ;
THEN NFSCRDLK = METRIC ;
THEN NFSCRMVE = METRIC ;
THEN NFSCRNME = METRIC ;
THEN NFSCRMDR = METRIC ;

THEN NFSCRBCL = METRIC ;
THEN NFSCRBXI = METRIC ;
THEN NFSCRCAL = METRIC ;
THEN NFSCRNCD = METRIC ;
THEN NFSCRNLR = METRIC ;
THEN NFSCRRTN = METRIC ;
THEN NFSCRTOT = METRIC ;
THEN NFSCRWAT = METRIC ;
THEN NFSCSATR = METRIC ;
THEN NFSCSLNK = METRIC ;
THEN NFSCWRTE = METRIC ;
THEN NFSSBADC = METRIC ;

THEN NFSSCALL = METRIC ;
THEN NFSSCRTE = METRIC ;
THEN NFSSFSST = METRIC ;
THEN NFSSGATR = METRIC ;

THEN NFSSLINK = METRIC ;

THEN NFSSLKUP = METRIC ;
THEN NFSSMKDR = METRIC ;

THEN NFSSNULL = METRIC ;

THEN NFSSREAD = METRIC ;
THEN NFSSRDDR = METRIC ;
THEN NFSSRDLK = METRIC ;
THEN NFSSRMVE = METRIC ;
THEN NFSSRNME = METRIC ;

THEN NFSSRMDR = METRIC ;
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4 . the. parsed datafieldsto_a{:__plurality of attributes. 1

- 18.
UDF files are produced by one of 3
col | ecti on age¥®8%/44145

The apparatus of claim 17 wherein the 2

25/40

ELSE IF PARM= 'NFSSRpcBadCall
ELSE IF PARM= 'NFSSRpcCall'
ELSE IF PARM= 'NFSSRpcNullRecv*
ELSE IF PARMs= 'NFSSRpcXdrCall
ELSE IF PARM= 'NFSSSetAttr'
ELSE IF PARM= "NFSSSymLink'
ELSE IF PARM= 'NESSWrite'

ATTRIB DATETIME LABEL = Date Time Stamp'
ATTRIBDATE LABEL = 'Date’
ATTRIBTIME  LABEL = Time'
ATIRIBHOUR LABEL = "Hour'
ATTRIB QUARTER LABEL = '‘Quarter’
ATTRIB INSTANCE LABEL = Instance’
ATTRIB APP LABEL = "Application’
ATTRIB NODE LABEL = ‘Node'
ATTRIB NFSCBADC LABEL = Percent of NFS client calls that failed'
ATTRIB NFSCCALL LABEL = 'Number of NFS client calls made’
ATTRIB NFSCCRTE LABEL = 'Percent of NFS cint calls new file erte’
ATTRIB NFSCFSST LABEL = *Percent of NFS cint calls retrieve file'
ATTRIB NFSCGATR LABEL = 'Percent of NFS clnt calls request attr'
ATTRIB NFSCLINK LABEL = 'Percent of NES cint calls crte hard link'
ATTRIB NFSCLKUP LABEL = 'Percent of NFS cint calls dir path Lkup'
ATTRIB NFSCMKDR LABEL = ‘Percent of NFS cint calls create dir’
ATTRIB NFSCNCLG LABEL = ‘Number of client request a new handle’
ATTRIB NFSCNCLS LABEL = 'Number of kerne! waits to get cint strct'
ATTRIB NFSCNULL LABEL = 'Percent of NFS N1JLL client calls’
ATTRIB NFSCREAD LABEL = 'Percent of NFS cint calls read files'
ATTRIB NFSCRDDR LABEL = "Percent of NFS client calls read dir'
ATTRIB NFSCRDLK LABEL = Percent of NFS cint calls read symb link'
ATTRIB NFSCRMVE-LABEL = 'Percent of NFS clnt calls to rm files'
ATTRIB NFSCRNME LABEL = 'Percent of NFS clnt calls to ren files'

- ATTRIB NFSCRMDR LABEL = 'Percent of NFS clnt cails to rm dirs'
ATTRIB NFSCRBCL LABEL = "Number of NFS cint RPC calls in error'
ATTRIB NFSCRBXI LABEL = 'Percent of cint RPC calls mult resp’

ATTRIB NFSCRCAL LABEL = 'Number of NFS cint RPC calls made server'

ATTRIB NFSCRNCD LABEL = Percent of cint RPC calls to ref authen’

ATTRIB NFSCRNLR LABEL = Number of empty messages from TCP or LAN'

BEST12. ;

ATTRIB NFSCRRTN LABEL = Number of NFS cint RPC retranmissions’

:&TIRIB NFSCRTOT LABEL = 'Percent of cint RPC calls that timed out’

ATTRIB NFSCRWAT LABEL = 'Number of times clnt rqst wait for handl'

ATTRIB NFSCSATR LABEL = ‘Percent of NFS cint calls to store file'
ATTRIB NFSCSLNK LABEL = 'Percent of NFS cint cils to crte sym Ink'
ATTRIB NFSCWRTE LABEL = 'Percent of NFS cint calls to write files'
ATTRIB NFSSBADC LABEL = 'Percent of NFS srvr calls that failed'
ATTRIB NFSSCALL LABEL = Number of NFS srvr calls made’
ATTRIB NFSSCRTE LABEL = Percent of NFS srvr calls to create file'
ATTRIB NFSSFSST LABEL = 'Percent of NFS srvr calls to get fs'
ATTRIB NFSSGATR LABEL = "Percent of NFS srvr calls to get atir’
ATTRIB NFSSLINK LABEL = 'Percent of NFS srvr calls create hrd Ink*
ATTRIB NFSSLKUP LABEL = ‘Percent of NFS srvr calls dir path lkup’
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the plurality of types of
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retri eved

THEN NFSSRBCL = METRIC ;
THEN NFSSRCAL =METRIC ;
THEN NFSSNRCV = METRIC ;
THEN NFSSRXCL = METRIC;
THEN NFSSSATR = METRIC ;
THEN NFSSSLNK = METRIC ;
THEN NFSSWRTE = METRIC ;

FORMAT = DATETIME21.2 ;
FORMAT = DATE?. ;
FORMAT = TIME10.2" ;
FORMAT=22. ;
FORMAT = BEST12. ;
LENGTH = $35 :
LENGTH =$15 :
LENGTH =$8 ;

FORMAT = 5.2 ;
FORMAT =BEST 12. ;
FORMAT =5.2 ;
FORMAT =5.2 ;
FORMAT =5.2 R
FORMAT =52 ;
FORMAT =5.2 ;
FORMAT =52 :
FORMAT =BEST12 ;
FORMAT = BEST12. ;
FORMAT =5.2 ;
FORMAT =5.2 ;
FORMAT =5.2 3
FORMAT =5.2 ;
FORMAT =5.2 ;
FORMAT =5.2 ;
FORMAT=5.2 ;
FORMAT = BEST12. ;
FORMAT =5.2 ;
FORMAT = BEST12.

FORMAT =52 ;
FORMAT =

FORMAT = BEST12.

FORMAT =5.2 ;
FORMAT = BEST12. ;
FORMAT =5.2 ;
FORMAT =5.2 ;
FORMAT =5.2 H
FORMAT =5.2 ;
FORMAT = BEST12. ;
FORMAT=5.2 :
FORMAT =5.2 ;
FORMAT =5.2 :
FORMAT =5.2 ;
FORMAT=5.2 ;



19. The apparatus of claim 18 wherein the 2 plurality of retrieved.

UDF files include perfornmance 3 nmetric information for a sel ected
dat e. 1 20. The apparatus of claim 18 wherein the 2
plurality oWworsemstseved UDF files are produced by one or 3pcr/usosommse of the
plurality of nodes. 1 21. The apparatus of claim18
wherein at 2 | east one of the plurality of retrieved UDF files 3

i ncl udes performance netric data fror’ZGégﬁjst time segnent and
anot her one of the plurality of retri UDF files |ncI udes

er f or man second tine se rrent _
22 e SRR S e o TR g g 1
dlfferent Pétcent of NFS srvr calls read data file' FORMAT 52 ;

ATTRIB NFSSRDDR LABEL = 'Percent of NFS srvr calls read dirs’ FORMAT =52

ATTRIB NFSSRDLK LABEL = ‘Percent of NFS srvr calls read sym links' FORMAT=5.2

’

.
’

ATTRIB NFSSRMVE LABEL = 'Percent of NFS srvr calls rm files' FORMAT=5.2 ;
ATTRIB NFSSRNME LABEL = 'Percent of NFS srvr calls ren files' FORMAT =5.2 ;
ATTRIB NFSSRMDR LABEL = ‘Percent of NFS srvr calls rm dirs' FORMAT =5.2 ;

ATTRIB NFSSRBCL LABEL = 'Percent of NFS RPC srvr rqsts rejected’ FORMAT =5.2
ATTRIB NFSSRBLN LABEL = 'Number of srvr RPC calls truncated’ FORMAT = BEST12.
ATTRIB NFSSRCAL LABEL = 'Number of NFS srvr RPC calls’' FORMAT = BESTI12. ;
ATTRIB NFSSNRCV LABEL = ‘Number of NULL RPC calls srvr received' FORMAT = BEST12.

’

r

ATTRIB NFSSRXCL LABEL = ‘Number of NFS srvr RPC calls bad headers' FORMAT = BEST12.

ATTRIB NFSSSATR LABEL = 'Percent of NFS srvr calls to store file' FORMAT =5.2
ATTRIB NFSSSLNK LABEL = 'Percent of NFS srvr calls create symInk' FORMAT =52
ATTRIB NFSSWRTE LABEL = 'Percent of NFS srvr calls to write files = FORMAT =5.2

.
’
.
4

RUN;

PROC SUMMARY DATA = NFS ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

IDQUARTER ;

VAR NFSCBADC NFSCCALL NFSCCRTE NFSCFSST NFSCGATR NFSCLINK
NFSCLKUP NFSCMKDR NFSCNCLG NFSCNCLS NFSCNULL NFSCREAD
NFSCRDDR NFSCRDLK NFSCRMVE NFSCRNME NFSCRMDR NFSCRBCL
NFSCRBXI NFSCRCAL NFSCRNCD NFSCRNLR NFSCRRTN NFSCRTOT
NFSCRWAT NFSCSATR NFSCSLNK NFSCWRTE NFSSBADC NFSSCALL
NFSSCRTE NFSSFSST NFSSGATR NFSSLINK NFSSLKUP NFSSMKDR
NFSSNULL NFSSREAD NFSSRDDR NFSSRDLK NFSSRMVE NFSSRNME
NFSSRMDR NFSSRBCL NFSSRBLN NFSSRCAL NFSSNRCV NFSSRXCL
NFSSSATR NFSSSLNK NFSSWRTE ;

OUTPUT OUT= NFS

MEAN=NFSCBADC NFSCCALL NFSCCRTE NFSCFSST NFSCGATR NFSCLINK
NFSCLKUP NFSCMKDR NFSCNCLG NFSCNCLS NFSCNULL NFSCREAD
NFSCRDDR NFSCRDLK NFSCRMVE NFSCRNME NFSCRMDR NFSCRBCL
NFSCRBXI NFSCRCAL NFSCRNCD NFSCRNLR NFSCRRTN NFSCRTOT
NFSCRWAT NFSCSATR NFSCSLNK NFSCWRTE NFSSBADC NFSSCALL
NFSSCRTE NFSSFSST NFSSGATR NFSSLINK NFSSLKUP NFSSMKDR
NFSSNULL NFSSREAD NFSSRDDR NFSSRDLK NFSSRMVE NFSSRNME
NFSSRMDR NFSSRBCL NFSSRBLN NFSSRCAL NFSSNRCV NFSSRXCL
NFSSSATR NFSSSLNK NFSSWRTE ;

RUN;

* BUILD THE Oracle? PERFORMANCE DATA TABLE

DATA ORA ;
SETORA1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
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3 . segnent. 1 _ 23. The apparatus of claim 17 wherein

said 2 data processor is progranmed to sort the first dataset 3

by selecting records fromthe first data set and 4 groupi ng the

sel ected recorwi@/#M4s di screte tables 5 wherein the seCeUs¥O4MRCOr ds

each have a first one of 6 the plurality of attributes and wherein a
val ue of the 7 first one of the pl urality of attributes is the sane 8
for each sel ected record. 1 " "The apparatus of claim

23 wherein said 2 data processor %7I&ggrammd to build the plurality
of 3 perfornmance data tables b 4 (a) selecting at

| east one of the QMF'&R@@ALERTOW@QWWM ﬁ%A@é@st of the at
| east one 6 ORADSKSTORADSPBYORA WTORAE

D RAMAXEX ORAOCURU ORAPROCU ORARDGNR
ORARDNAR ORASESUS ORAVERVR ORLIBCHR ORRDSZAV ORRLBTSU
ORSDIPRG ORSTSUSD ORTRANRT ;
IF PARM-= 'ActiveTransactions' THEN ORAACTTR = METRIC ;
ELSE IF PARM='Alerts’ THEN ORAALERT = METRIC ;
ELSE IF PARM= 'ArchiveFreeSpace' THEN ORAARCFS = METRIC o
ELSE IF PARM= 'BkgdCheckpointRate' THEN ORABKCKR = METRIC ;
ELSE IF PARM= 'BufferBusyRate’ THEN ORABFBSY = METRIC ;.
ELSE IF PARM= 'CacheHitRatio' THEN ORACHHTR = METRIC ;
ELSE IF PARM = ‘ChainedRows’ THEN ORACHDRW = ME_FR_IC
ELSE IF PARM= ‘DictCacheHitRatio’ THEN ORADCHHR = METRIC ;
ELSE IF PARM= "DiskSorts' THEN ORADSKST = METRIC ;
ELSE IF PARM= ‘DispatcherBusyRates' THEN ORADSPBY = METRIC ;
ELSE IF PARM= 'DispatcherWaitTimes' THEN ORADSPWT = METRIC ;
ELSE IF PARM= 'EnqueueTimeouts’ THEN ORAENQTO = METRIC ;
ELSE IF PARM= "FreeSpace’ THEN ORAFRESP = METRIC ;
ELSE IF PARM= 'FreeSpaceDeficit' THEN ORAFRESD = METRIC ;
ELSE IF PARM= 'LibraryCacheHitRatio' THEN ORLIBCHR = METRIC ;
ELSE IF PARM= 'MaximumExtents' THEN ORAMAXEX = METRIC ;
ELSE IF PARM= 'OpenCursorsUsed' THEN ORAOCURU = METRIC ;
ELSE IF PARM= 'ProcessesUsed’ THEN ORAPROCU = METRIC ;
ELSE IF PARM = ‘RedoGeneration Rate' THEN ORARDGNR = METRIC ;
ELSE IF PARM= 'RedoNotArchived’ THEN ORARDNAR = METRIC ;
ELSE IF PARM= 'RedoSizeAverage’ THEN ORRDSZAV = METRIC ;
ELSE IF PARM= 'RollbackTSUsed' THEN ORRLBTSU = METRIC ;
ELSE IF PARM= 'SessionsUsed’ THEN ORASESUS = METRIC ;
ELSE IF PARM= "ShutdownInProgress' ‘THEN ORSDIPRG = METRIC ;
ELSE IF PARM= 'SystemTSUsed" THEN ORSTSUSD = METRIC ;
ELSE IF PARM= 'TransactionRate’ THEN ORTRANRT = METRIC ;
ELSE IF PARM= 'VersionVerification' THEN ORAVERVR = METRIC ;
ATTRIB DATETIME LABEL = 'Date Time Stamp’ FORMAT =DATETIME21.2 ;
ATTRIB DATE LABEL = Date' FORMAT = DATES.
ATTRIB TIME LABEL = Time' FORMAT = TIME10.2 ;
ATTRIB HOUR LABEL = 'Hour' FORMAT=2Z2. ;
ATTRIB QUARTER LABEL = 'Quarter’ FORMAT = BEST12, ;
ATTRIB INSTANCE LABEL = ‘Instance’ LENGTH = 5§35 ;
ATTRIB APP LABEL = 'Application’ LENGTH = $15 :
ATIRIBNODE LABEL = 'Node' LENGTH = $8 ;
ATTRIB ORAACTTR LABEL = 'Percent of active vs tofal transactions' . .FORMAT =52 ;
ATTRIB ORAALERT LABEL = 'Oracle alert log errors' FORMAT BESTI2.
ATTRIB ORAARCFS LABEL = 'Number of Archive logs space available’ FORMAT = BEST12.
ATTRIB ORABKCKR LABEL = ‘Number of checkpoints taken per hour' FORMAT = BEST12.2
ATTRIB ORABFBSY LABEL = 'Ratio of waits to block gest per intervl’ FORMAT = BEST122 ;
ATTRIB ORACHHTR LABEL = Ratio of cache hits to all databfrrds’ FORMAT = BEST122
ATTRIB ORACHDRW LABEL = 'Number of chained row fetches per hour' FORMAT = BEST12.2
ATTRIB ORADCHHR LABEL = ‘Percent of of Dict reads cache hits’ FORMAT=5.2 ;
ATTRIB ORADSKST LABEL = 'Percent of sorts that are disk sorts' FORMAT=52 ;
FIG. 80
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- 23- 1 (b) constructing output records.-by (i) 2
conbining a selected first group of the plurality of 3 attributes
with a selected second group of the 4 plurality of attributes, the
second gr OURydYG4afhs 5 sel ected according to the val uectfustdazagal ue of
the 6 first one of the plurality of attributes, and (ii) for 7

each record of the at | east one data table, mapping a 8 val ue of a

second one of the plurality of attri b&tglzbo

ATTRIB ORADSPBY LABEL = 'Percent of busiest dispatcher busy’ FORMAT =5.2 ;
ATTRIB ORADSPWT LABEL = 'Average longest wait time Sec/100' FORMAT = TIME12.2 ;
ATTRIB ORAENQTO LABEL = "Number of locks not granted immediately' FORMAT = BEST12.2

ATTRIB ORAFRESP LABEL = 'Percentage of space available’ FORMAT =5.2 ;
ATTRIB ORAFRESD LABEL = ‘Segment does not have anotherextentt = FORMAT = BEST12. ;
ATTRIB ORLIBCHR LABEL = ‘Percent of library cache hits’ FORMAT =5.2 ;
ATTRIB ORAMAXEX LABEL = 'Percent of Extents available' FORMAT=5.2 ;
ATTRIB ORAOCURU LABEL = 'Percent of Open Cursors available’ FORMAT =5.2 ;
ATTRIB ORAPROCU LABEL = 'Percent of Processes available' FORMAT =5.2 ;

ATTRIB ORARDGNR LABEL = ‘Blocks per interval of redo data genrted” FORMAT = BEST12.2

ATTRIB ORARDNAR LABEL = ‘Number of redo logs not yet archived’ =~ FORMAT = BEST12.
ATTRIB ORRDSZAV LABEL = 'Average size of last nredo log entries' FORMAT = BEST12.2
ATTRIB ORRLBTSU LABEL = 'Percent of space used in the rollback TS FORMAT =5.2

.
’
F

+

ATTRIB ORASESUS LABEL = 'Percent of total sessions active' FORMAT=5.2 ;
ATTRIB ORSDIPRG LABEL = ‘Shutdowns in progress' FORMAT =BEST12. ;
ATTRIB ORSTSUSD LABEL = 'Percent of System TS used' FORMAT =5.2 ;
ATTRIB ORTRANRT LABEL = ‘Number of transactions per interval FORMAT =BEST12. ;
ATTRIB ORAVERVR LABEL = Verification of db objects loaded’ - FORMAT =BEST12. ;
RUN;

PROC SUMMARY DATA =ORA ;

BY NODE APP INSTANCE DATET]ME DATE TIME HOUR,

ID QUARTER ;

VAR ORAACTTR ORAALERT ORAARCFS ORABFBSY ORABKCKR ORACHDRW
ORACHHTR ORADCHHR ORADSKST ORADSPBY ORADSPWT ORAENQTO
ORAFRESD ORAFRESP ORAMAXEX ORAOCURU ORAPROCU ORARDGNR
ORARDNAR ORASESUS ORAVERVR ORLIBCHR ORRDSZAV ORRLBTSU
ORSDIPRG ORSTSUSD ORTRANRT ;

OUTPUT OUT= ORA

MEAN=ORAACTTR ORAALERT ORAARCFS ORABFBSY ORABKCKR ORACHDRW
ORACHHTR ORADCHHR ORADSKST ORADSPBY ORADSPWT ORAENQTO
ORAFRESD ORAFRESP ORAMAXEX ORAOCURU ORAPROCU ORARDGNR
ORARDNAR ORASESUS ORAVERVR ORLIBCHR ORRDSZAV ORRLBTSU
ORSDIPRG ORSTSUSD ORTRANRT ;

RUN ;

* BUILD THE PATROL AGENT PERFORMANCE DATA TABLE

DATAPA ;
SET PA1l;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
PADBEXSC PAINTERR PAOUTS]B PATOTERR PAUSRERR PAWKRATE ;

IF PARM= 'PADeltaBetweenExecSecs' THEN PADBEXSC = METRIC ;
ELSE IF PARM= 'PAinternalError' THEN PAINTERR = METRIC ;
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9 . one of the second group of attributes according to a 10 val ue

of a first one of the first group of attributes, 11 and 12

(c) summarizing the output records according 13 to a th| rd group of
the pluralityWensYssi but es. 1 25. A corfSiH ‘g“agram
product conprising a 2 conput er useabl e nmedi um havi ng program | ogi c
recorded 3 thereon for use with a data processor to convert 4
performance netric data, produced by a@mgl ity of 5 col | ection
agents, fromUDF files to a second for the plurality of

coll ection agents being resident on a 7 plurality of nodes, said
conput er pr GHSEIMPABNE=PADutstandinglolshpr i si THENFAOUTSB = METRIC ; conput er
readabl e nmedhSE FEARMeRAToRIEmgrsa 10 THENPATQTERBy= METRUDF files froma

cor r espondi r%gﬁé’% UsgrErrors’ — of ¢ FﬁHﬁW“h UDF file
i ncl udi ng a EL8EIFPARM=, W%W"Wecords THEN®EA] P B ance metric
data 13 ATIRYBAARBN Ot LR Emiady® Pl Ural ity of [Bodes. nhifrmen 2;

ATTRIBDATE LABEL = 'Date’ FORMAT = DATEY,’ ;
ATIRIBTIME  LABEL ='Time’ FORMAT = TIMFi0.2 :
ATTRIBHOUR LABEL = Hour' FORMAT=22. ;

ATTRIB QUARTER LABEL = 'Quarter' FORMAT=BEST12.
ATTRIB INSTANCE LABEL = ‘Instance’' LENGTH=$35 = ;

ATTRIB APP LABEL = 'Application’ LENGTH =815 ;

ATTRIBNODE LABEL='Node' LENGTH=§8 ;

ATTRIB PADBEXSC LABEL = Wumber of seconds between executions' FORMAT = BEST 12.

" ATTRIB PAINTERR LABEL = Number of miscellaneous internal ecrors’ FORMAT = BEST12. ;
ATIRIB PAOUTSIB LABEL = 'Number of executing jobs on the PA' FORMAT = BESTI2. ;
ATTRIB PATOTERR LABEL = 'Number of errors detected by the PA' FORMAT=BEST12. ;
ATTRIB PAUSRERR LABEL = Number or errors in user-specified cmds’ FORMAT = BEST12. ;

ATTRIB PAWKRATE LABEL = 'Number of instruction execs performed/m’ FORMAT = BEST12,

RUN;

PROCSUMMARYDATA =PA;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

ID QUARTER;

VAR PADBEXSC PAINTERR PAOUTS]B PATOTERR PAUSRERR PAWKRATE ;
OUTPUT OUT=PA

MEAN=PADBEXSC PAINTERR PAOUTSJB PATOTERR PAUSRERR PAWKRATE ;

’

* BUILD THE PROCESS PERFORMANCE DATA TABLE

DATA PROC;
SETPROC1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
PRCAUSRP PRCEXEC PRCNOZOM PRCNUMPR PRCWAIT PRCPWTIN
PRCPWTUN PRCTOPPS PRCUSERP PRCNUMP ;

LENGTH PRCTOPPS $120;

IF PARM= "PROCAvgUsrProc’’ THEN PRCAUSRP = METRIC ;
ELSE IF PARM= "PROCExec' THEN PRCEXEC = METIRIC ;
ELSE IF PARM= PROCNoZombies’ THEN PRCNOZOM = METRIC ;
ELSE IF PARM= PROCNiimProcs’ THEN PRCNUMPR = METRIC ;
ELSE IF PARM= 'PROCProcWait' THEN PRCWAIT = METRIC ;

ELSE IF PARM= PROCProcWaitInt' THEN PRCPWTIN = METRIC ;
ELSE IF PARM= PROCProcWaitUnint' THEN PRCPWTUN = METRIC ;
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14 performance netric data being separated into a 15 plturality

of fields; 16 conput er readable neans for reformatti ng each
17 UDF file and nmapping each UDF file to a first data set; 18
conput er reW@MMH4seans for sorting the first 19 daPEEES90MME udi ng
grouping the records by attribute; 20 and :
- 24- .
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ELSE IF PARM= "PROCTopProcs’ THEN PRCTOPPS = METRIC ;

ELSE IF PARM= 'PROCUserProcs' THEN PRCUSERP = METRIC ;

ELSE IF PARM= ProcNumProcs' THEN PRCNUMP = METRIC ;

ATTRIB DATETIME LABEL = 'Date Time Stamp' FORMAT = DATETIME21.2 ;

ATTRIBDATE LABEL = Date’ FORMAT = DATES. ;

ATTRIBTIME LABEL = Time' FORMAT =TIME10.2 ;

ATTRIBHOUR LABEL = 'Hour' FORMAT=22. ;

ATTRIB QUARTER LABEL = 'Quarter’ FORMAT =BEST12. ;

ATTRIB INSTANCE LABEL = ‘Instance’ LENGTH = $35 ;

ATTRIBAPP LABEL = 'Application’ LENGTH = $15 ;

ATTRIBNODE LABEL ='Node' LENGTH = $8 ;

ATTRIB PRCAUSRP LABEL = 'Average Number Non-root user processes’ FORMAT = BEST12.

ATTRIB PRCEXEC LABEL = 'Number of exec system calls per second’ =~ FORMAT = BEST12.
ATTRIB PRCNOZOM LABEL = 'Number of zombie processes' FORMAT = BEST12.
ATTRIB PRCNUMPR LABEL = ‘Number of active processes on the system' FORMAT = BEST12.

.
r

’

ATTRIB PRCWAIT LABEL = ‘Number of processes waiting for resourcs’ FORMAT = BEST12.
ATTRIB PRCPWTIN LABEL = ‘Number of procs in interruptable wait't FORMAT = BEST12.
ATTRIB PRCPWTUN LABEL = 'Number of procs in uninterruptable wait FORMAT = BEST12.
ATTRIB PRCTOPPS LABEL = "Top CPU using processes (max 10)' LENGTH = $120
ATTRIB PRCUSERP LABEL = 'Number of nonroot user processes' FORMAT = BEST12.
ATTRIB PRCNUMP LABEL = 'Number of processes per nonroot user’ FORMAT = BEST12.2

’
s

’
.
’

’

RUN;

PROC SUMMARY DATA = PROC ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

ID QUARTER PRCTOPPS ;

VAR PRCAUSRP PRCEXEC PRCNOZOM PRCNUMPR PRCWAIT PRCPWTIN
PRCPWTUN PRCUSERP PRCNUMP ;

OUTPUT OUT= PROC

MEAN=FRCAUSRP PRCEXEC PRCNOZOM PRCNUMPR PRCWAIT PRCPWTIN
PRCPWTUN PRCUSERP PRCNUMP ;

RUN;

* BUILD THE Sybase10DB PERFORMANCE DATA TABLE

DATASDB;
SET SDB1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
SDBEXSPC SDBSGSPC SDBSUSIX SDBTRLOG ;

IF PARM='S10DBExpansionSpace’ = THEN SDBEXSPC = METRIC;
ELSE IF PARM= 'S10DBSegSpace’ THEN SDBSGSPC = METRIC ;

ELSE IF PARM='S10DBSuspectindex’ THEN SDBSUSIX = METRIC ;
ELSE IF PARM= 'S10DBTransactionLogS  THEN SDBTRLOG = METRIC ;
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1 . conput er readabl e nmeans for buil ding a 2 plurality

of perfornance data tables using the sorted 3 first dataset. 1
26. The conputer program product of claim?25 2 wherei n said conputer
readabl e ref or'W@#¥44i§ neans 3 i ncl udes nmeans for par sPEHUSAB424{t a
fields of each 4 record and for napping the parsed data fields to a 5
plurality of attributes. 1 The conputer program
product of claim26 2 “wherein sai amuter readabl e neans for
sorting.3 i ncl udes conputer reada ans for selecting records 4
fromthe firaAtrTRIBDATERMERABEIC: 'OutRITiRG stai@' Sel ected 5 FORMATELOAHSNGEYQ;
di screte t abATERIBDATE| NLABRL SPdtect ed 6 r ecoroMARE DAl E ;a first one
of the pIurah TME; LABEL=dTine'i but es and wher ei FORMADS UMEN.2 the first one
of the 8 . Hpﬂmlt @ﬂﬁéﬁ@#lbutes i s the sandFORMATe#?h sel ected

A LABEL =" FORMAT = BEST12. ;

ATTRIB lNS‘I‘ANCE LABEL = ’Instanoe LENGTH =835 ;

ATTRIB APP  LABEL = 'Application’ LENGTH = $15 ;

ATTRIBNODE LABEL = Node' LENGTH = $8 ;

ATTRIB SDBEXSPC LABEL = ‘Percent Expansion Space Available' FORMAT=52 ;

ATTRIB SDBSGSPC LABEL = ‘Segment Space' FORMAT = BEST12, ;

ATTRIB SDBSUSIX LABEL = 'Suspect Index’ FORMAT = BEST12. ;

ATTRIB SDBTRLOG LABEL = ‘Percent Transaction Log Space Available' FORMAT =52 ;

RUN;

PROC SUMMARY DATA =SDB ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;
ID QUARTER;

VAR SDBEXSPC SDBSGSPC SDBSUSIX SDBTRLOG ;
OUTPUT OUT=SDB

MEAN=SDBEXSPC SDBSGSPC SDBSUSIX SDBTRLOG ;

RUN;

* BUILD THE SMP PERFORMANCE DATA TABLE

DATA SMP;
SET SMP1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
SMPCTXSW SMPCXCLS SMPIDLPC SMPINTTR SMPINTER SMPINVCX
SMPMAJFT SMPMINFT SMPRQ15M SMPRQIMN SMPRQSMN SMPSPNMX
SMPSPNRW SMPSYSCL SMPSYSPC SMPTHMIG SMPUSRPC SMPWTPCT ;

IF PARM='SMPContextSwitch' THEN SMPCTXSW = METRIC ;
ELSE IF PARM= 'SMPCrossCails’ THEN SMPCXCLS = METRIC ;
ELSE IF PARM='SMPIdlePercent' THEN SMPIDLPC = METRIC ;
ELSE IF PARM="SMPIntThread' THEN SMPINTTR = METRIC ;
ELSE IF PARM= ‘SMPInterrupts’ THEN SMPINTER = METRIC ;
ELSE IF PARM= 'SMPInvContSwitch’ THEN SMPINVCX = METRIC ;
ELSE IF PARM= "SMPMajorFaults’ THEN SMPMAJFT = METRIC :
ELSE IF PARM= 'SMPMinorFaults' THEN SMPMINET = METRIC ;
ELSE IF PARM= 'SMPRunQLen15Min' THEN SMPRQ15M = METRIC ;
ELSE IF PARM= "SMPRunQLen1Min' THEN SMPRQIMN = METRIC ;
ELSE IF PARM='SMPRunQLenSMin' THEN SMPRQ5MN = METRIC ;
ELSE IF PARM= 'SMPSpinMutex’ THEN SMPSPNMX = METRIC ;
ELSE IF PARM= ‘SMPSpinRdWr' THEN SMPSPNRW = METRIC ;
ELSE IF PARM= 'SMPSystemCalls' THEN SMPSYSCL = METRIC ;
ELSE IF PARM= ‘SMPSystemPrent' THEN SMPSYSPC = METRIC ;
ELSE IF PARM= 'SMPThMigration’ THEN SMPTHMIG = METRIC ;
ELSE IF PARM= ‘SMPUserPercent’ THEN SMPUSRPC = METRIC ;
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9 record. 1 28. The conputer program product of

claim?27 2 wherein said conputer readable neans for building 3
i ncludes: 4 a) conput er readable neans for selecting at 5
| east one ofobhendi screte tables and reading the 6 POICRRNU2EX t he at
| east one discrete table, 7 (b) conputer readabl e neans
for constructing 8 out put records by (i) conbining a selected first
group 9 of the plurality of at tzzﬁg s with a selected second 10
group of the plurality of attributes, second group 11 bei ng
sel ected according to the value of the value of 12 the first one of
t he pl ur agidpir eARRLtshiPvalteGceand (i THENSMPWTPCT £mETII@Gh record of the at
| east one data table, nmapping 14 a value of a second one of the
pl ur al i t y ASTRIBOATEBDMVEJABEL = ‘Date Time Stamp' FORMAT = DATESIME21.2 ;
ATIRIBDATE LABEL='Date’ - FORMAT = DATE9. ~ ;
ATTRIBTIME LABEL = Time' FORMAT =TIME102 ;
ATTRIBHOUR LABEL = Hour' FORMAT=22. ;
ATTRIB QUARTER LABEL = 'Quarter' FORMAT = BEST12. ;
ATTRIB INSTANCE LABEL = 'Instance’ LENGTH = §35 ;
ATIRIB APP LABEL = "Application’ LENGTH =515 ;
ATTRIBNODE LABEL = Node' LENGTH = $8 ;
ATTRIB SMPCTXSW LABEL = 'Number of CPU context switches' FORMAT = BEST12. ;
ATTRIB SMPCXCLS LABEL = 'Number of interprocessor cross-calls' FORMAT = BEST12. ;
ATTRIB SMPIDLPC LABEL = 'Percent of time the CPU was idle' FORMAT =TIME11.2 ;
ATTRIB SMPINTTR LABEL = 'Number of processor interrupts' FORMAT =BEST12. ;
ATTRIB SMPINTER LABEL = ‘Number of interrupts as threads' FORMAT = BEST12. ;
ATTRIB SMPINVCX LABEL = 'Number of involuntary context switches' FORMAT = BEST12. ;
ATTRIB SMPMAJFT LABEL = 'Number of major faults' FORMAT =BEST12. ;
ATTRIB SMPMINFT LABEL = 'Number of minor faults' ' FORMAT =BEST12. ;

ATTRIB SMPRQ15M LABEL = 'Number of procs in the CPU run queue lmn' FORMAT = BEST12.
:A'ITRIB SMPRQIMN LABEL = 'Number of procs in the CPU run queue Smn'  FORMAT = BEST12.
ATTRIB SMPRQSMN LABEL = 'Number of procs in the CPU run queue 15m' FORMAT = BEST12.

ATTRIB SMPSPNMX LABEL = 'Number of spins locks not acqrd 1sttry' = FORMAT = BEST12. ;
ATTRIB SMPSPNRW LABEL = Number of r/w locks not acqrd on 1st tryY FORMAT = BEST12.
ATTRIB SMPSYSCL LABEL = ‘Number of system calls' FORMAT =BEST12. ;
ATTRIB SMPSYSPC LABEL = Processor time spent on sys activities’ FORMAT =TIME11.2
ATTRIB SMPTHMIG LABEL = 'Number of thread migs another processor’  FORMAT = BEST12.

.
’

:&'I'I'RIB SMPUSRPC LABEL = ‘Processor time spent waiting' FORMAT = TIME11.2 ;
ATTRIB SMPWTPCT LABEL = ‘Processor time spent on user activities’ FORMAT = TIME11.2 :

RUN;

PROC SUMMARY DATA =SMP ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

ID QUARTER ;

VAR SMPCTXSW SMPCXCLS SMPIDLPC SMPINTTR SMPINTER SMPINVCX
SMPMAJFT SMPMINFT SMPRQ15M SMPRQIMN SMPRQSMIN SMPSPNMX
SMPSPNRW SMPSYSCL SMPSYSPC SMPTHMIG SMPUSRPC SMPWTPCT ;

OUTPUT OUT=SMP

MEAN=SMPCTXSW SMPCXCLS SMPIDLPC SMPINTTR SMPINTER SMPINVCX
SMPMAJFT SMPMINFT SMPRQ15M SMPRQ1IMN SMPRQ5MN SMPSPNMX
SMPSPNRW SMPSYSCL SMPSYSPC SMPTHMIG SMPUSRPC SMPWTPCT ;

RUN;

* BUILD THE SWAP PERFORMANCE DATA TABLE
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1 . to.one of the second group of attributes according to a 2

value of a first one of the first 'group of attributes, 3 and 4
(c) sunnarizingPthe out put records according 5 toathird %#ggp of
the pluralityW8PY4% i but es. 1 29. A syJCaHS?
processi ng and anal yzing 2 performance netric data for input to a
dat a
33/40

DATA SWP;

SETSWP1 ;

KEEP

APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
SWPSFRSP SWPSIZE SWPUSDPC SWPTOTFR SWPTOTSZ SWPTOTUP
SWPNPAVL ;

IF PARM= 'SWPSwapFreeSpace’  THEN SWPSFRSP = METRIC ;
ELSE IF PARM= 'SWPSwapSize' THEN SWPSIZE = METRIC ;
ELSE IF PARM= ‘SWPSwapUsedPercent’  THEN SWPUSDPC = METRIC ;
ELSE IF PARM= 'SWFTotSwapFreeSpace’ ~ THEN SWPTOTFR = METRIC ;
ELSEIF PARM= 'SWPTotSwapSize' THEN SWPTOTSZ = METRIC ;
ELSE IF PARM= 'SWPTotSwapUsedPercent’ THEN SWPTOTUP = METRIC ;
ELSE IF PARM='SWPnPageSizeAvaill THEN SWPNPAVL = METRIC ;

ATTRIBDATETIME LABEL = Date Time Stamp’ FORMAT = DATETIME21.2 ;
ATTRIBDATE LABEL = 'Date’ FORMAT = DATE9. ;
ATIRIBTIME LABEL = Time' ' FORMAT = TIME10.2 ;
ATTRIB HOUR LABEL = Hour' FORMAT=22. ;
ATTRIB QUARTER LABEL = 'Quarter’ FORMAT = BEST12. ;
ATTRIB INSTANCE LABEL = 'Instance' LENGTH = $35 ;
ATTRIB APP LABEL ="Application’ LENGTH = $§15 ;
ATTRIBNODE LABEL ='Node' LENGTH = $8 ;
ATTRIB SWPNPAVL LABEL = 'Number of swap pages available’ FORMAT = BEST12. ;
/" STORED AS A COUNT*/
ATTRIB SWPTOTFR LABEL = ‘Size of the free swap space’ FORMAT =BEST12. ; /*
STORED AS A COUNT*/
ATTRIB SWPTOTSZ LABEL = 'Size of the entire swap space’ FORMAT =BEST12. ; /*
STORED AS A COUNT*/
ATTRIB SWPSFRSP LABEL = 'Size of the available swap space’ FORMAT = BEST12. ; ”
STORED AS A COUNT */
ATTRIB SWPSIZE LABEL = 'Size of a particular swap area’ FORMAT=BESTI12. ; /*
STORED AS A COUNT*/
ATTRIB SWPUSDPC LABEL = 'Percentage of swap space used’ FORMAT =5.2 :
RUN;
PROC SUMMARY DATA = SWP;
BY NODE APP INSTANCE DATETIME DATE TIME HOUR;
IDQUARTER;
VAR SWPSFRSP SWPSIZE SWPUSDPC SWPTOTFR SWPTOTSZ SWPTOTUP
SWPNPAVL,; .
OUTPUT OUT=SWP
MEAN=SWPSFRSP SWPSIZE SWPUSDPC SWPTOTER SWPTOTSZ SWPTOTUP
SWPNPAVL ;
RUN '

* BUILD THE Sybasel0 PERFORMANCE DATA TABLE

DATASYB;
SET 5YB1;
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3 anal ysi s/reporting tool,
a plurality of nodes,

netric dat aWoE44pF 7

records 8
of said plurality of nodes,

of collecti

separ at ed i ntS1I0MUPRCSIOMRRPV S{ONB
files producesiorksNane of the 20

reformat each UDF file and map each UDF file 22

IF PARM= 'S10BackupServerStatu'
ELSE IF PARM= 'S10BlockerProcs'

ELSE IF PARM= 'S10ConnectionsRemain'

ELSE IF PARM= 'S10CpuBusy’
ELSE IF PARM= 'S10Cpuldle’
ELSE IF PARM= '510CpuloBusy’
ELSE IF PARM= 'S10DiskloErrs'
ELSE IF PARM= 'S10DiskIoReads’
ELSE IF PARM= 'S 10DiskloWrites'
ELSE IF PARM= 'S10IdleProcs’
ELSE IF PARM= 'S10LocksdGC’

ELSE IF PARM= 'S10LocksRemaining'
ELSE IF PARM= 'S10MemoryUsedByProcs'

ELSE IF PARM= 'S10MirrorDevices'

ELSE IF PARM= 'S10NumBlockedProcs’

ELSE IF PARM="510NumProcesses’
ELSE IF PARM= 'S10PacketErrs'
ELSE IF PARM= 'S10PacketsRcvd’
ELSE IF PARM= 'S10PacketsSent’

ATTRIB DATETIME LABEL = 'Date Time Stamp'

ATTRIBDATE LABEL = Date’
ATTRIBTIME LABEL = Time'
ATTRIB HOUR LABEL = 'Hour'

ATTRIB QUARTER LABEL = 'Quarter'
ATTRIB INSTANCE LABEL = 'Instance’
ATTRIB APP  LABEL = 'Application’

ATTRIBNODE LABEL = 'Node’

said systemconprising: 4
each node having a 5
coll ects performance netric data 6
files,
contai ning performance netric data corresponding to one 9
the performance netric data 10
separated into a plurality of fields; 1
anal ysis conputer including a data 12334.,2"6
retrieve al%#lrality of UDF files froma 14

records co.ntaé il i
the 17 lgéwh@;g's QKRR S ﬁﬁ)wﬁ

col l ection agent that
and conpil es the perfornmance
each UDF file includi RETASHMEI ity of

bei ng
a data
processor progranmmed to: 13
corresponding plurality

plurality of
ANCEN66 F gsponding to one of
ﬁn@@édﬁdﬁ@g@ ic data being 18
HOC S10PKTERS10PKRCV ~ S€l ect the UDF

pIurallty of collection agents: 21
to a first data set;
THEN S10BUSST = METRIC ;
THEN S10BLPCS = METRIC ;

THEN S10CONNR = METRIC ;

THEN S10CPUBY = METRIC ;
THEN S10CPUIL = METRIC ;

THEN S10CPUIO = METRIC ;
THEN S10DKIOE = METRIC ;
THEN S10DKIOR = METRIC ;
THEN S10DKIOW = METRIC ;
THEN S10IDLPR = METRIC ;
THEN S10LK4GC = METRIC ;
THEN S10LKRMN = METRIC ;
THEN S10MUPRC = METRIC ;
THEN S10MRRDV = METRIC ;
THEN S10NBLPR = METRIC ;
THEN S10NPROC = METRIC ;
THEN S10PKTER = METRIC ;
THEN S10PKRCV = METRIC ;
THEN S10PKSNT = METRIC ;

FORMAT = DATETIME21.2;
FORMAT = DATE9. ;
FORMAT =TIME10.2 ;
FORMAT=22. ;
FORMAT = BEST12. ;
LENGTH = $35 ;
LENGTH = $15 ;
LENGTH = $8 ;

ATTRIB S10BUSST LABEL = 'Backup Server Status'
ATTRIB S10BLPCS LABEL = 'Number of Blocker Procs'

ATTRIB S10CONNR LABEL = 'Percent Connections Remain’

ATTRIB S10CPUBY LABEL = Percent CPU Busy'
ATTRIB S10CPUIL LABEL = 'Percent Cpu Idle'
ATTRIB S10CPUIO LABEL = 'Percent Cpu lo Busy'
ATTRIB S10DKIOE LABEL = 'Disk 1/0O Errs'
ATTRIB S10DKIOR LABEL = 'Disk I/O Reads'
ATTRIB S10DKIOW LABEL = ‘Disk I/O Writes’
ATTRIB S10IDLPR LABEL = 'Idle Processes’
ATTRIB S10LK4GC LABEL = 'Locks 4GC'

ATTRIB S10LKRMN LABEL = 'Locks Remaining'
ATTRIB S10MUPRC LABEL = 'Memory Used By Processes’
ATTRIB S10MRRDV LABEL = ‘Mirrored Devices'

ATTRIB S10NBLPR LABEL = 'Number of Blocked Processes’

ATTRIB S10NPROC LABEL = 'Number of Processes’
ATTRIB S10PKTER LABEL = 'Number of Packet Errs’
ATTRIB S10PKRCV LABEL = 'Number of Packets Rcvd'
ATTRIB S10PKSNT LABEL = ‘Number of Packets Sent'

FiG. 8V
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23 . sort the first dataset including group the 24

records by‘attribute; and 25 ' build a plurality of
performance data tables 26 using the sorted first dataset.
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RUN;

PROC SUMMARY DATA =SYB;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;

IDQUARTER ;

VAR $10BUSST S10BLPCS S10CONNR S10CPUBY S10CPUIL S10CPUIO
S10DKIOE S10DKIOR S10DKIOW S10IDLPR S10LK4GC SI0OLKRMN
S10MUPRC 510MRRDV S10NBLFR S10NPROC S10PKTER S10PKRCV
S10PKSNT ;

OUTPUT OUT=SYB

MEAN=S10BUSST S10BLPCS S10CONNR S10CPURY S10CPUIL S10CPUIO

S10DKIOE S10DKIOR S10DKIOW S10IDLPR S10LK4AGC S10LKRMN
STIOMUPRC S10MRRDV S10NBLPR S10NPROC S10PKTER S10PKRCV
S10PKSNT ;

RUN;

* BUILD THE USER PERFORMANCE DATA TABLE

DATAUSR;
SETUSR1;
KEEP
APP DATE DATETIME HOUR INSTANCE NODE PARM QUARTER TIME
USRNOSES USRNUMER ;

IF PARM= 'USRNoUser' THEN USRNUMBR = METRIC;
ELSE IF PARM= "USRNoSession'’ = THEN USRNOSES = METRIC;

. ATTRIB DATETIME LABEL = 'Date Time Stamp’ FORMAT= DATETIME21.2 ;
ATTRIB DATE LABEL= Date' FORMAT = DATES. ;
ATTRIB TIME LABEL = Time' FORMAT = TIME10.2 ;
ATTRIBHOUR LABEL = "Hour’ FORMAT=22. ;
ATTRIB QUARTER LABEL = 'Quarter’ FORMAT = BEST12. ;
ATTRIB INSTANCE LABEL = 'Instance’ LENGTH=8$35 ;
ATTRIB APP LABEL = 'Application’ LENGTH = $15 ;
ATTRIBNODE LABEL = 'Node' LENGTH=$8 ;

ATTRIB USRNUMBR LABEL = ‘Number of unique users currently logged ;
ATTRIB USRNUMBR LABEL = 'Number of active non-root user sessions’ ;

RUN;

PROC SUMMARY DATA =USR ;

BY NODE APP INSTANCE DATETIME DATE TIME HOUR;
1D QUARTER ;

VAR USRNOSES USRNUMBR ;

OUTPUT CUT=USR

MEAN=USRNOSES USRNUMBR ;

RUN;

QUIT;

FIG. 8W
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1 30. The systemof claim?29 wherein the 2 plurality
of nodes include a plurality of conputers. 1 31. The
apparatus of claim 30 wherein said 2 data processor is programed to
reformat eamo ddbssil e 3 by parsing the data fi el ds rafrruseuts243ecor d
and mapping 4 the parsed data fields to a plurality of attributes.
1 32. The apparatus of claim31 wherein the 2
plurality of retrieved UDF files arenﬁbﬁtﬁed by one of 3 t he
plurality of types of collection age 1 33. The
apparatus of claim32 wherein the 2 plurality of retrieved UDF files
I ncl ude performance 3 nmetric information for a sel ected date.
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1 . 34.
plurality of retrieved UDF files
said plurality of nodes. 1

wherein at 2 WO9%/44l45ast one of t
I ncl udes performance netric data
anot her one of the plurality of r
performance netric data froma 6
36.

The apparatus of claim 32 wherein the 2

are produced by one or 3

nor e of

35. The apparatus of claim 32

he plurality of
froma first tine 4
etrieved 5 UDF fil es

ﬁg)nd time segnent. 1
The apparatus of claim35 where@?? first tine segnent

retri eved PERUSINELL 3
segnment and
i ncl udes

S

different fromthe second tine 3 segnent . 1 37.
The apparatus of claim31 wherein said
: Patml Pasameter ITSV Variable Description
Name
W%ofCPUusefortheselected active process.
JACTPCCIM | Accumulated C?U time for the selected active process.
ACIFRDCP  |Change in CPU fime singe the Tast collection.
JTACTPMMEM Amount ofmemorytheselecﬁed active process is consuming.
ACTEMEMW  [W Wamsiflheachvep:ooessxswamng for memory.

JACTPRENK __ |Ra

Rank of active processes.

Percent CW uhhzauon

Percent ofhme CPU W was idle

# of non~ VME device inbemlpts

mmute load average from the upfime command.

[ Total # of CPU context switches per second.

Avetage # of Pprocesses in the run

Percent of CPU time spent in systern mode

Percent of CPU tixnespent in user mode .

ot i hme the CP'ﬁ;pmds wantmgfor swap 170 operahnns

Average # of d:sl: 170 mquestsm the

] ﬁiémgwmt

Average sexvice time (ms), in ‘Which transter requests are complehed

. DSKRE'aHWrite

DSKAVGWT | Avmge hmexransfer requests wait in queue
, DSKBpa T 'DSKBFS [# of 1-KB1 bk:cks read from or wriften fo the device per second.
JDSKMspa. m ] Average d:sk saek time for the device.
DSKPercentbusy DSKPCBSY _[Percent of fime a the device is busy
;m DSKREAD  {F of disk read Tequests per second.
W ¥#of read and wiite requests made to the device per second.

soidlskseeksperseemd

# of disk transfers performed per second.

:#olmwnmtodlskpe:semd

Percent of file system storage currgnﬂy in

FSFINODE | #of unwsed I-riodes on the Tocal fie system.
CTU. Percemoflmduused
'KERDIRBK # of directory blocks read per second
{1he % of Kernel Gle siofsin use
KERGNUSD _-%afﬁukememmdesmsbangusea
Tl

] Anwuntofmemorydymmmlﬁﬂauﬂedior oversized requests.
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pl urali
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ammed to sort the first dataset 3 =
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wheng av/48iae sel ect ed records each have a first on@CoUS®/04243

1

ty of attributes and wherein a value of the 4

first .one

ty of attributes is the sane

by

t he
of the

38/40
Patrol Parameter ITSV Variable Description
Name

' KEROvzFail KEROVFAL ™ {# of requests for oversized memory that could not be satisfied.
'KERProcUsedPercent  |KERPUPCI  |% of Kernel process slots used
' KERSemOps KERSEMOP __ |# of semephore operations per second

. [KERSmiAlloc KERSMALC | Memory in bytes allocated to the small memory request pool
[ KERSmiFail KERSMFAL _ |# of small memory requests that failed.
[ KERSmiMem KERSMMEM | Memory (in bytes) available in the small memory request pool
[KERSysCall KERSYSCL Total # of system calls per second
' LOGFileSize LOGFLSIZ [Size of the file being monitored.
'MEMActiveVirPage MEMACVPG _ |#of active virtual pages

drT ault [MEMADTRF __ |# of pages that were not in physical memory when accessed.
'MEMAllocD MEMALOCD _ |Amount of memory allocated to heap memory.
MEMBFree MEMBFREE  |Amount, in bytes, of heap memory freed per second.
'MEMBRead 'MEMBREAD _ |# of physical reads per sec from the disk to the buffer cache,
MEMBReq MEMBREQ Amount of memory requested per second by the heap.
'MEMBWrt MEMBWRIT  |# of physical writes per sec to disk from the system butter cache.
MEMBIkPerReq MEMBP # of memory blocks searched per request.
MEMCache MEMCACHE _ |# of page faults corrected by bringing pages in from the page cache.
MEMCow MEMCOW # of Copy On Write page faults
MEMCpyW MEMCOFYW [#of page protection faults on shared copy-on-write pages.
MEMDFill MEMDFILL _ |# of page faults due to demand
[MEMFlush MEMFLUSH _ |# singie processor Transiation Lookaside Buffer (1LB) flushes per sec
|MEMFreeMenm MEMFREEM __ |# of 1 KB pages of memory available
[MEMHeapMem MEMHPMEM  [#0f 1 -KB pages allocated to the system dynamic heap.
' MEMIdGet MEMIDGET _ [¥of new Translation Lookaside Buffer (LLB) 1Ds issued per second.
'MEMIdPrg MEMIDPRG _ |¥ Translation Lookaside Buffer (1LB) IDs purged per sec/ process.
' MEMIdWrp MEMIDWRP __ {# flushes per sec caused by depleted (1LB IDs.
'MEMLRead MEMLREAD  |Logical blocks read per sec from system buffer
'MEMLWrt MEMLWRI __ |# of wnites per sec to system buffer
'MEMOverHd MEMOVRHD |Amount of memory overhead for heap block management.
'MEMPFauit MEMPFALT _ |# of detected page protection faults that caused pages to be copied.
MEMPRead MEMPREAD _ |# of raw reads per sec from char devices
MEMPWrt MEMPWRT _ |#0f raw wntes per sec to char devices
MEMPageAnticipated  |MEMPGANT | Anticipated short
MEMPageFreed 'MEMPGFRD _ [# 1-KB mem pages added to free List by the page-stealing daemon.
MEMPagein MEMPGIN ¥ of 1 KB pages of memory swapped
| MEMPageOut MEMPGOUT _ {#of 1 KB pages of memory swapped
| MEMPageScanned MEMPSCND _ |# 1-KB mem pages scanned per sec by the page-stealing daemon
MEMPgFil MEMPGFIL __ |# page faults reciaimed by bringing the pages in from the file system.
MEMPgSwp MEMPGSWP [ # page faults reclaimed by bringing pages in from the swap space.
MEMRCache MEMRCACH | % of logical reads that are in the bufter cache.
MEMRFault MEMRFALT  |#0f page reference faults per second.
MEMRegionsin MEMREGIN _ {# of 1-KB memory pages, or regions, that have been swapped in
| MEMRegionsOut MEMRGOUT _ [# of 1 -KB memory pages, or regions, that have been swapped out
'IMEMReq MEMREQ # of memory allocation requests per second.
'MEMSteal MEMSIEAL _ |# of page protection faults on unshared writable pages.
[MEMSwpBE | WPBE | ¥ of swap butfer calls per second.
FIG. 10B
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5 _ for each selected record. 1 38. The apparatus of

claim37 wherein said 2 data processor is programmed to build the
plurality of 3 performance data tables by: 4 (a)

sel ecting at wesssiene of the discrete 5 t abl es and PEHEH§the
records of the at | east one 6 di screte table, 7 (b)
constructing output records by (i) 8 conbining a selected first group
of the plurality of 9 vHattri but ith a sefiected second group of the
10 pIurallty of attributes, theds¥ d group being 11 sel ected
accor di ng—ts -%—%h-e—val—ue—e-f—&-he—;:——h—ps-t—e-ne—eHhe—
pluralit o'f""é{ T'?"f"b'ﬁt ed FISYNamble ) for 13 é’éfﬁp"l"écord of the at lleast
one dat giEEERs—TTEPP YC RN ey =

of attris PO

and { MEMVmErg MEMVMPRG #mmwdualﬁ't—)gntms purged persec

{JMEMWCache MEMWCACH |7 of Iogical Blocks writteq in the buffer cache.,
| [MEMWize MEMWIRE Lackedmmurymem‘ﬁ
{{MEMZero MEMZERD | #of memory pages zers-filled on demand.
. JNETColiisionF [NETCOLPC _ |Percent of output aiempis made by the host
| |NETnEerPre NETIERRP | Percent OF incorfing dats Fackets contalning
{ INETOuErrPr NETOERRP | Percent of outgoing ¢ T;Sackeismnnnung
NETPacketsOut m ,.‘I'oh!# onnutgomgpu'ieis wi
B Packetsin NETPKTSI Total #on incorning; packets thhm a

JNF5CPadCal NESCBADC _ [Percent of INES client calls ERat failed since

[NESCCan NESCCALL |7 of NFS client calls made since

|NESCCreate NFSCCRIE 7% of all NFS Shientcalls made ta qreate a new Ale.

SCTsotat NFSCESST % of all NFS client calls made 1o remeve Fle atiributes ot Bles Stabstcs.

JNESCGetATr NFSCGATR _ |% of all NFS client calls Ghat are requests £o get file arributes.
NFSCLink INFSCLINK __|% of all NES client ealls made 1o create Fard links.
|NEFSCTookTp NESCLKUP | % of all NES cJent calls tnade 15 100k 1p difectory paths.

] i m"%ofﬂm‘?ammmmmwhmdmmmmms
INFSCNdGet NFSCNGLG | # fimes the client had t0 request a new client handie for an NES call.
|NiSCNciBleep  |NESCNCLS  (# fimes the Karhil mitst wait to obtam client structure information.
|NESCNul NFSCNULL  {% of NES chient aIEThamquest G Action other than acknowledgment.
INT5CRead NFSCREAD  |% of all INES client calls that are calls to read data from files.
|NFSCReadDir NISCRDDR %ot BTE.C]M‘.CQI_IS made to read divectories.
|NESCReadLink NFSCRDLK | % of NFS clientcalls inade 1o read symbolic links.
JNFSCRemove CRMV % of all NFS clitk Calls made to remove fiies.

{NFSCRename NESCRNME | % of all NFS clignt calls made 1o fename files,

NFSCRmDr NFSCRMDR | % of 2ll NFS clignt salls mads to remove directories.

IR cBa SCRACL  |# NFS client RPC calls

JNFSCRpcBad BXI%  ofclientof all N gmmﬂ?mdeeoreadsymbohclmks
{NF=SRemove NFSSRMVE | %% of all NES servet calls made to remove Bles,

NFSSHename NESSRNME —|% of all NES server Galls made 1o rename Hies. .
JNFSSRmbDir NFSSRMDR _ "[% of all NES server calls made to remove directories,

' N L 'Eemofmmmqmurqmd T

- T# of server RPC. £alls that are
NESRpeCal NFSSRCAL —[F of NFS serves RPC cal o e

i)

,,,#ofNPSserve: *C calls whose
R ] .,"sén'fr“'__'madetostmﬁlgaﬁnbum
SINK. % of all NES Sarver 6211 wade b ceeale Symbolic Tk
c ' [5% of all NFS server calls made fo write files.
PADeltaBetweenExecSecs | PADBEXGC ¥ of 5e¢ between executions. Value s the RUNQ_DELTA var. |

|PAInternalError  |PAINTERK.  |# of miscellaneous internal errors.
PACutstandingjobs PAO! # of currently exex jobs on the PATROL Agent & time started.
' JPATotalErrors [PATOTERR [ Total # of errors detected by the PATROL Agent,
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Patrol Parameter ITSV Variable Description
Name
PAUserErrors PAUSRERR # of errors that have occurred in user-specified commands.
PAWorkRateExecsMin  |[PAWKRATE _ |# of instruction exec performed per min by the PAIROL Agent.
PRNQLength PRNQLNTH _ [#of print jobs waiting in the print queue.
PROCAngsr‘l;roc PRCAUSRP Average # of processes per non root
PROCExec PRCEXEC # of exec system calls per second.
PROCNoZombies [PRCNOZOM __ [Total # of zombie processes,
PROCNumProcs PRCNUMPR | Total # of active processes on the system.
PROCProcWait PRCWAIT _ |# of processes currently waiting for
PROCProcWaitint PRCPWTIN  |# of processes in an interruptible wait state.
PROCProcWaitUnint PRCPWTUN  |# of processes in an uninterruptable wait state.
PROCTopProcs [PRCTOPPS| # of processes (up to a maximum of
PROCUserProcs [PRCUSERP # of non root user processes
FrocNumProcs PRCNUMP # of active processes on the system
SMPContextSwitch SMPCTXSW |# of CPU context switches.
SMPCrossCalls SMPCXCLS | # of interprocessor cross-calls.
SMPldlePercent [SMPIDLPC | Percent of time CPU was idle
SMPIntThread [SMPINTTR | # of interrupts as threads, excluding clock interrupts.
SMPInterrupts SMPINTER # of processor interrupts.
SMPInvConiSwitch SMPINVCX # of processor involuntary context switches.
SMPMajorFaults SMPMAJFT __ |# of major faults.
SMPMinorFaults SMPMINFT # of minor faults.
SMPRunQLen15Min SMPRQISM | Avg # of processes in CPU run queue during the last 15 minutes.
SMPRunQLenIMin SMPRQIMN | Avg # of processes in CPU run queue during the last minute.
SMPRunQLenSMin [SMPRQSMN | Avg # of processes in CPU run queue during the last 5 minutes.
SMPSpinMutex SMPSPNMX # of spins on mutexes, or locks not acquired on the first try.
SMPSpinRdWr SMPSPNRW | W of reader and writer locks not acquired on the first try.
SMPSystemCalls SMPSYSCL __ |Wof system calls.
SMPSystemPrent SMPSYSPC _[Amount of time spent on system activities
SMPThMigration [SMPTHMIG ¥ of thread migrations to another processor.
SMPUserPercent [SMPUSRPC _|Amount of time spent on user requested
SMPWaitPercent SMPWIPCT | Amount of processor time spent waiting.
SWPSwapFreeSpace SWPSFRSP Size of the available swap space.
SWPSwapSize SWPSIZE Size of a particular swap area.
SWPSwapUsedPercent  |SWPUSDPC % of swap space used for a particular swap area.
SWPTotSwapFreespace |SWPTOTFR  |Size of the free swap space
SWPTotSwapSize [SWPTOTSZ Size of the entire swap space
SWPTotSwapUsedPercent [SWPTOTUP % of the entire swap space that is in use.
SWPnPageSizeAvail ISWPNPAVL  |#of swap pages available on the
USRNoSession USRNOSES # of active nonroot user sessions currently on this machine.
USRNoUser USRNUMBR | #of unique users currently logged
FiG. 10D
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