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Performance ManagementPerformance ManagementPerformance Management

•• MeasurementMeasurement
–– Monitor present behaviourMonitor present behaviour

–– Alarms & alertsAlarms & alerts

•• AnalysisAnalysis
–– AnalyzeAnalyze past behaviour past behaviour

–– Bottlenecks, trends & adviceBottlenecks, trends & advice

•• PlanningPlanning
–– Predict future behaviourPredict future behaviour

–– Analytical models & scenariosAnalytical models & scenarios



Computational IntelligenceComputational IntelligenceComputational Intelligence

•• Artificial intelligenceArtificial intelligence
–– Perhaps better thought of as “Synthetic”Perhaps better thought of as “Synthetic”

•• Expert systems/ KBISExpert systems/ KBIS
–– Rule base + inference engineRule base + inference engine

•• Knowledge base for MachinesKnowledge base for Machines
–– Rules, Examples, ModelsRules, Examples, Models

•• Advice systemsAdvice systems
–– StatsStats, correlations, patterns, significance, correlations, patterns, significance



AdviceAdviceAdvice

Neural Net
WL Growth/ Alert Thresholds

Neural NetNeural Net
WL Growth/ Alert ThresholdsWL Growth/ Alert Thresholds

Simulation
Memory & Cache/ Batch

SimulationSimulation
Memory & Cache/ BatchMemory & Cache/ Batch

KBIS
Results interpretation

KBISKBIS
Results interpretationResults interpretation

Health Check
Bottleneck analysis

Health CheckHealth Check
Bottleneck analysisBottleneck analysis

Expert
Shadow/Cluster/ Dynamic share

ExpertExpert
Shadow/Cluster/ Dynamic shareShadow/Cluster/ Dynamic share

Stats
Peaks, correlations

StatsStats
Peaks, correlationsPeaks, correlations

Stats/KBIS
Best peak period window selection

StatsStats/KBIS/KBIS
Best peak period window selectionBest peak period window selection

Domains
Oracle, Sybase, SAP

DomainsDomains
Oracle, Sybase, SAPOracle, Sybase, SAP



••Decision Support snapshotDecision Support snapshot

M e t r o n ’ s  A T H E N E V 1 . 0 D e c i s i o n  S u p p o r t

C o m p o n e n t T y p e R e q u i r e d D e s i r a b l e B a s e l i n e P r o j e c t e d  R e s p o n s e  T i m e s
< s e c s >

R e s p . T i m e R e s p . T i m e R e s p . T i m e 1 2
< s e c s > < s e c s > < s e c s > O N E T W O

S Y S T E M t p - - 0 . 0 5 0 . 0 5 0 . 0 5
S P O O L E R S t p - - 0 . 4 4 0 . 4 4 0 . 4 4
T P 1 t p 0 . 8 0 0 . 7 0 0 . 6 4 0 . 7 0 0 . 8 0
T P 2 t p 4 . 5 0 4 . 0 0 2 . 2 5 2 . 5 6 3 . 2 0
B A T C H b a 7 2 5 . 0 0 7 0 0 . 0 0 5 7 4 . 1 0 6 2 4 . 1 5 6 8 2 . 9 1

E x p l a n a t i o n  o f  C a u s e s

I n c r e a s e  i n  a r r i v a l  r a t e  o f  T P 1  a f f e c t e d
I t s e l f  b y  i n c r e a s i n g :

Q u e u e i n g  a t  t h e  C P U b y   1 0 . 0 5 %
Q u e u e i n g  a t  D A 2 0 b y   2 3 . 1 1 %
Q u e u e i n g  a t  D A 2 2 b y   1 7 . 8 5 %

T P 2  b y  i n c r e a s i n g :
Q u e u e i n g  a t  t h e  C P U b y   1 4 . 2 8 %
Q u e u e i n g  a t  D A 2 0 b y   2 1 . 9 4 %
Q u e u e i n g  a t  D A 2 2 b y   1 9 . 5 8 %

I n c r e a s e  i n  M P L  o f  B A T C H  a f f e c t e d
I t s e l f  b y  i n c r e a s i n g :

Q u e u e i n g  a t  D A 2 3 b y    9 . 4 2 %

S u m m a r y  o f  R e c o m m e n d a t i o n s

1 M o v e  1 0 0 %  o f  t h e  I / O  g e n e r a t e d  b y  T P 1  f r o m  D A 2 0  t o  D A 2 1  t o  r e d u c e :
Q u e u e i n g  a t  D A 2 0 ,  r e d u c i n g  t h e  r e s p o n s e  t i m e  o f  i t s e l f  a n d  T P 2

2 M o v e  1 0 0 %  o f  t h e  I / O  g e n e r a t e d  b y  T P 2  f r o m  D A 2 2  t o  D A 1 2  t o  r e d u c e :
Q u e u e i n g  a t  D A 2 2 ,  r e d u c i n g  t h e  r e s p o n s e  t i m e  o f  i t s e l f ,  T P 1  a n d  B A T C H

3  U p g r a d e  t h e  C P U  f r o m  3 9 8 0  t o  S X 4 5 0 - 1 0  t o  r e d u c e :
B u s y  t i m e  a t  t h e  C P U ,  r e d u c i n g  t h e  r e s p o n s e  t i m e  o f  T P 1 ,  T P 2  a n d  B A T C H

T h i s  e x p e n s i v e  o p e r a t i o n  i s  o n l y  n e c e s s a r y  i f  y o u  f e e l  t h a t  t h e  r e s p o n s e  t i m e  o f
B A T C H  r e a l l y  m u s t  b e  b e t t e r  t h a n  w i t h i n  5 %  o f  t h e  t a r g e t .

B e n e f i t s  o f  R e c o m m e n d a t i o n s

W o r k l o a d s  t h a t T a r g e t E x c e s s N e w %
R e d u c t i o n  o f
E x c e e d e d  T a r g e t s R e s p o n s e  < s > R e s p o n s e  < s > R e s p o n s e  < s > E x c e s s
R e s p o n s e

T P 1 0 . 7 0 0 . 4 0 0 . 6 7 1 0 7 . 5
T P 2 4 . 0 0 1 . 2 8 3 . 1 8 1 6 4 . 1
B A T C H 7 0 0 . 0 0 6 2 . 7 0 7 1 8 . 2 9 7 0 . 8



Pk.Day Think/Type Time (s) 30
Pk.Day Message Pairs/Hr 8
Pk.Day No. Active Terminals 1
Pk.Day Desired Response (s) 1.0
Pk.Day Maximum Response (s) 2.0
Pk.Day Interval (s) 450
Conv.I/O Logical Reads 0
Conv.I/O Logical Writes 0
Conv.I/O CAFS searches 1
IDMS I/O Keyed Find/Obtain 0
IDMS I/O Keyed Store 0
IDMS I/O Keyed Modify 0
IDMS I/O via Find First 0
IDMS I/O via Oth Find/Obtain 0
IDMS I/O via Store 0
IDMS I/O via Modify 0
IDMS I/O via Erase 0
IDMS I/O via Connect/Disconn 0
IDMS I/O CAFS Searches 0
Total DML statements obeyed 0

••SPE snapshotsSPE snapshots

Metron’s PERSEUS 8.00 TP Message

Application : IND1TLM3
Message Pair : E-ADD-A Type: Query

Data Description User/Default
Values

Significance H
Multiphase Y
Computing Intensity H
Programming Language COBOL
Av.Day Think/Type Time (s) 30
Av.Day Message Pairs/Hr 1
Av.Day No. Active Terminals 1
Av.Day Desired Response (s) 0.5
Av.Day Maximum Response (s) 1.0
Av.Day Interval (s) 3600



KBIS StructureKBIS StructureKBIS Structure

Real World Interface
GUI

Real World InterfaceReal World Interface
GUIGUI

Explanation Module
Gives problem resolution statement

Explanation ModuleExplanation Module
Gives problem resolution statementGives problem resolution statement

Instance Data
transient facts, parameters, metrics

Instance DataInstance Data
transient facts, parameters, metricstransient facts, parameters, metrics

Acquisition Module
Knowledge collection

Acquisition ModuleAcquisition Module
Knowledge collectionKnowledge collection

Knowledge Base
Representation of domain expertise

Knowledge BaseKnowledge Base
Representation of domain expertiseRepresentation of domain expertise

Facts
static facts

FactsFacts
static factsstatic facts

Rules
given rules

RulesRules
given rulesgiven rules

Meta
re rules

MetaMeta
re rulesre rules Inference Engine

Application of domain knowledge

Inference EngineInference Engine
Application of domain knowledgeApplication of domain knowledge



Knowledge Base for Machine LearningKnowledge Base for Machine LearningKnowledge Base for Machine Learning
•• RoteRote

spoon-fed correct decisionsspoon-fed correct decisions

•• AdviceAdvice
general advice with likelihood attachedgeneral advice with likelihood attached

•• Induction/AnalogyInduction/Analogy
specific examples are used as a basis for improvement/specific examples are used as a basis for improvement/extraploationextraploation

•• Explanation Based LearningExplanation Based Learning
analysis of a set of given examples to guide future problem solvinganalysis of a set of given examples to guide future problem solving

•• Case Based ReasoningCase Based Reasoning
previous experiences are recalled and adapted to resolve new onesprevious experiences are recalled and adapted to resolve new ones

•• Model Based ReasoningModel Based Reasoning
models are constructed from both first and second principlesmodels are constructed from both first and second principles

•• Neural NetworksNeural Networks
each node performs a simple computation operation independentlyeach node performs a simple computation operation independently



Basic Series StatsBasic Series Basic Series StatsStats

••12, 15, 20, 25, 22, 17, 1512, 15, 20, 25, 22, 17, 15
••N = no. of values = 7N = no. of values = 7
••Max value = 25Max value = 25
••Min value = 12Min value = 12
••  ΣΣΣΣΣΣΣΣ = Sum = 126 = Sum = 126
••Average = mean = Average = mean = ΣΣΣΣΣΣΣΣ /N = 18 /N = 18
••Mode (most popular value) = 15Mode (most popular value) = 15
••Median (value that splits series) = 17Median (value that splits series) = 17

0

5

10

15

20

25

30

Anne Chris Edwin Gil Fred Dawn Bill



DeviationsDeviationsDeviations

12, 15, 20, 25, 22, 17, 15        Average = 1812, 15, 20, 25, 22, 17, 15        Average = 18
deviancesdeviances = 6, 3, 2, 7, 4, 1, 3     = 6, 3, 2, 7, 4, 1, 3            AD = 3.7    AD = 3.7
devsdevs squared = 36, 9, 4, 49, 16, 1, 9 squared = 36, 9, 4, 49, 16, 1, 9
  ΣΣΣΣΣΣΣΣ devs devs squared = 124 squared = 124
 s s22 = variance =  = variance = ΣΣΣΣΣΣΣΣ  devsdevs squared/N = 17.7 squared/N = 17.7
 s = Standard deviation =  s = Standard deviation = √√√√√√√√ s s2 2 = 4.2= 4.2
 s spp = Standard deviation sample = 4.5 = Standard deviation sample = 4.5
 s spp = SQRT [n S x = SQRT [n S x22 - ( - (SxSx))22]/[n(n-1)]]/[n(n-1)]



Port estimatesPort estimatesPort estimates

MM PP
AnneAnne 1212 44
ChrisChris 1515 77
EdwinEdwin 2020 1212
GilGil 2525 1212 MerlotMerlot PortPort
FredFred 2222 1111 skewskew -0.8-0.8 -0.5-0.5
DawnDawn 1717 88 kurtkurt -0.4-0.4 -1.1-1.1
BillBill 1515 77 correlation 0.98correlation 0.98
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Other predictionOther predictionOther prediction

Response Time LawResponse Time Law

R = S/(1 - U)R = S/(1 - U)

Erlang’sErlang’s C Function - Multi-Server Response Time C Function - Multi-Server Response Time

R = S[1 + C(m,R = S[1 + C(m,ρρρρρρρρ)/m(1 - )/m(1 - ρρρρρρρρ) where) where

C(m,C(m,ρρρρρρρρ) = [() = [(mmρρρρρρρρ))mm/m!]/(1-/m!]/(1-ρρρρρρρρ))ΣΣΣΣΣΣΣΣ((mmρρρρρρρρ))kk/k! + (/k! + (mmρρρρρρρρ))mm/m!]/m!]

Harrison’s Harrison’s Ethernet Delay LawEthernet Delay Law
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                                        SYSTEM PERFORMANCE REPORT                          
                                 FOR INSTALLATION SDH, SYSTEM IMAGE ALPHA                   
                             ANALYSIS PERIOD 20/04/99 09:00 - 20/04/99 17:00               

CPU SUMMARY
Total CPU Util. (%)
Highest value of 99.00 (%) occurred at 20/04/99 13:54
Lowest value of 5.00 (%) occurred at 20/04/99 09:38
Average Value of 31.50 (%)

I/O SUMMARY
Physical Read/Writes (/sec)
Highest value of 62.00 (/sec) occurred at 20/04/99 15:40
Lowest value of 2.00 (/sec) occurred at 20/04/99 11:08
Average Value of 7.08 (/sec)

USER SUMMARY
CPU Total (secs): Busiest Users over the Measurement Period
Total of CPU Total (secs): 8347.53
UNIX User CPU Total (secs) % of CPU Total (secs) Cumulative %
oracle 4153.00 49.75% 49.75%
delphi 2699.94 32.34% 82.09%

COMMAND SUMMARY
CPU Total (secs): Busiest Commands over the Measurement Period
Total of CPU Total (secs): 8348.54
UNIX Command CPU Total (secs) % of CPU Total (secs) Cumulative %
oraclelive 4021.00 48.16% 48.16%
oracle 846.35 10.14% 70.09%
dfrunreport 829.62 9.94% 80.03%



                                     ORACLE SYSTEM PERFORMANCE REPORT                       
                              FOR INSTALLATION SDH, SYSTEM IMAGE WORLD+LIVE                 
                             ANALYSIS PERIOD 20/04/99 09:00 - 20/04/99 17:00                

SYSTEM SUMMARY
Total CPU Util. (%)
Highest value of 92.30 (%) occurred at 20/04/99 15:42
Lowest value of 0.60 (%) occurred at 20/04/99 09:38
Average Value of 15.37 (%)

FILE I/O SUMMARY
Physical Reads/Writes (/sec): Busiest Files over the Measurement Period
Total of Physical Reads/Writes (/sec): 3105847.84
Oracle File Physical % of

Read/Writes Physical
(/sec) Read/Writes

(/sec)
/midland/oracle/live/data/data_ts02.dbf 100.69 93.37%
/midland/oracle/live/data/data_ts01.dbf 6.41 5.94%

SESSION SUMMARY
Session Logical I/O (/sec): Busiest Sessions over the Measurement Period
Total of Session Logical I/O (/sec): 13700.09
Oracle Session Session % of

Logical Session
I/O (/sec) Logical

I/O
(/sec)

DELPHI, 16, 317, delphi, 9482, oracle@ALPHA (TNS V1-V2) 845.77 6.17%
DELPHI, 15, 1521, pridpath, 23366, oracle@ALPHA (TNS V1-V2) 501.68 3.66%
DELPHI, 16, 16108, delphi, 525, oracle@ALPHA (TNS V1-V2) 482.24 3.52%
DELPHI, 14, 705, delphi, 7557, oracle@ALPHA (TNS V1-V2) 472.22 3.45%
DELPHI, 21, 1019, pridpath, 28306, oracle@ALPHA (TNS V1-V2) 461.32 3.37%
DELPHI, 15, 1976, ajames, 13905, oracle@ALPHA (TNS V1-V2) 452.74 3.30%
DELPHI, 15, 1736, pridpath, 29371, oracle@ALPHA (TNS V1-V2) 447.27 3.26%
DELPHI, 6, 601, apratt, 30825, oracle@ALPHA (TNS V1-V2) 446.17 3.26%
DELPHI, 21, 346, jsheen, 15725, oracle@ALPHA (TNS V1-V2) 429.79 3.14%
DELPHI, 16, 14207, ajames, 6380, oracle@ALPHA (TNS V1-V2) 420.20 3.07%
DELPHI, 21, 884, jsheen, 6425, oracle@ALPHA (TNS V1-V2) 419.34 3.06%
DELPHI, 20, 318, pridpath, 30858, oracle@ALPHA (TNS V1-V2) 405.10 2.96%
DELPHI, 15, 1687, apratt, 29957, oracle@ALPHA (TNS V1-V2) 386.82 2.82%
DELPHI, 21, 906, parcher, 225, oracle@ALPHA (TNS V1-V2) 385.58 2.81%
DELPHI, 6, 1579, jsheen, 13718, oracle@ALPHA (TNS V1-V2) 378.32 2.76%









Correlation ReportCorrelation ReportCorrelation Report

                                            CORRELATION REPORT                              
                         FOR INSTALLATION SDH, SYSTEM IMAGE ALPHA                           
                      ANALYSIS PERIOD 20/04/99 09:00 - 20/04/99 17:00                       

HIGHLY CORRELATED METRICS (100% - 95%)
No metrics were highly correlated.

CLOSELY CORRELATED METRICS (95% - 90%)
No metrics were closely correlated.

REASONABLY CORRELATED METRICS (90% - 70%)
Metric 1 Metric 2 Correlation

Coefficient
Total CPU Util. (%) CPU Total (secs) for UNIX User oracle 84.5
Total CPU Util. (%) CPU Total (secs) for UNIX Command oraclelive 83.6
Total CPU Util. (%) CPU Total (secs) for UNIX User delphi 70.7



Application of CI to PerformanceApplication of CI to PerformanceApplication of CI to Performance

••Support tools for educated userSupport tools for educated user

••Exploit traditional statistics etcExploit traditional statistics etc

••Valid for most commercial DPValid for most commercial DP

••Useful lever to save timeUseful lever to save time

••Use right tool for jobUse right tool for job

••Focus attention on key areasFocus attention on key areas


