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How High is Mt. Everest?

Highest mountain in the world

How do we know that?

It’s a single number (like A;)
Estimates have varied

It’s rising a few mm each year

But moves northward several cm

GPS is less accurate for heights
Surveyors solved this problem a
long time ago

All Done with Triangles

=  Well known procedure using
triangulation
= Start with short distances
* Form triangles
= Lock each triangle to neighbor

= Great Trigonometric Survey
of India
= How big is my colony?
= Started by the British ¢.1790
= George Everest joined in 1822

= First estimate of height (8849m)
c.1850

= 1992 est. 8848.82m
= Triangles are a powerful thing

~ Precision Leveling
~ Secondary Levslling
n

' = Levaling Conner
L 2, L A . Diffadign Stalon

+ Laplas Station

The Survey of 1952 - 54 (After Gulatee, 1954)
The 1952-54 Survey
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Some Facts About Triangles £ oo
A

B C
= Infollowing, consider only equilateral A (each interior angle = 60°)

= For A sides of length 2, height h =3
For A sides of length 1, height h = V3/2
For A sides of length 2/v3, height h =1

= Bisector of each side also bisects opposite interior angle (30°)
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The Centroid £ o™

B Cc

= Centroid (P) or “center of gravity” is 1/3rd height of the A (h)

= By symmetry, centroid is at 1/3rd length of each bisector (b and c)
= Wesee:atat+a=handalsoknowb=c=a

= Therefore: a+ b+ c =h (sum rule)
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Barycentric Point };;%Mmﬂﬁﬁm

Company™

B C

= Even if point P is moved away from centroid
Sum rule: a + b + ¢ = h still holds
True for any point inside the A

= Choose h =1 as a convenient normalization
= Any 3 metrics that sum to 1 can mapped to this coordinate system
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Apdex Categories /Qjﬁwmﬂﬁmm

Company™

= Categorical data
Sampled RTT counts
Categorized by threshold time T
Satisfied (0 <Sat< T)
Tolerating (T < Tol < 4T)
Frustrated (Frus > 4T)
= Ratio of counts
If total counts in any period is Cnt, then Sat + Tol + Frus = Cnt
Equivalently: (Sat/Cnt) + (Tol/Cnt) + (Frus/Cnt) = 1
Think of each term as a percentage of Cnt
Satisfied% + Tolerating% + Frustrated% = 100%
More simply: s +t+c=1
Where: s = Satisfied%, t = Tolerating%, f = Frustrated%
= Barycentric coordinates
s +t + ¢ =1 means each triple {s, t, c} is a barycentric point
Only need a pair of {s,t,c} because of sum rule
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Apdex Index

N

X Company™

Apdex categories define Index
A;=s+t/2

Application responsiveness
A; based on RTT counts e.g., Gomez
User-perceived performance (not
system performance)

Single number A; reported
Aimed at Executive Mgrs.
Normalized range: 0 <A, <1
Colored zones for A; values

Some Limitations
How to compare 5 geographic A;
values for the same application?
(Table?)
How to compare 5 geographic A;
values for 5 apps? (messy)
Most enterprises need to compare
100’s of apps? (give up?)
Also want to know how multiple A;
values change in time

— 1.00;
Excellent — 0.94;
Good — 0.85;
Fair — 0.70;

Poor
— 0.50;

Unacceptable

(Unax)

— 0.00;
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Solution

Mapping Apdex to Barry-3
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Locating A;in Barry-3 /;;,;mmm

X Company™

Maximal Satisfaction

%,
L.
%
Y
%,
‘A
%.
)
2
s
X

©

Minimal Satisfaction

= Any 3 metrics that sum to 1 can mapped to Barry-3 system
Apdex categories: s +t+f=1
Triple {s,t,f} define any point inside A

= Barry-3 coordinates
Arrows {s,t,f} range from each side (min=0) to opp. interior angle (max=1)
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Adding Apdex Zones j;;%wmm
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Maximal Satisfaction

S
A=1.00 4 A=1.00

— 1.00;

Nose cone
edge gets
folded down

A=0.75

A=0.50

Minimal Satisfaction

= A zones are diagonal bands
NOTE: Zone edges are parallel to Barry t-axis

= Zone boundaries are lines of constant A; (isoclines)
= Zones are actually independent of Barry-3 coordinates

Excellent
Good

Fair

Poor

Unacceptable
(Unax)

A=0.00

— 0.94;
— 0.85,

— 0.70,

— 0.50,

— 0.00,
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Example A; Data in Barry-3 £ oo

Maximal Satisfaction

S

Minimal Satisfaction

= Shown are 5 geographic measurements of the same app
Some points may cover each other
Most clustered near s = 1 apex in this sample
One straggler is near the centroid

= Data supplied by Peter Sevcik
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Benefits of Barry-3 /Qjﬁwmﬂﬁmm

Company™

= Compact visualization

= Simultaneous metric display
Actual A index is a point inside triangle
Apdex categories {s,t,f} determine its position
= Disambiguation
Same A, index can have different values of {s,t,f}
Don’t pay attention if you don’t care
= Apdex zones become colored diagonal bands

= Multiple applications
Represent each app by different marks or colored points
More data without making Barry-3 triangle larger
= Animating Changes
Changes in performance appear as movement of points
Can represent historical record of A, index (“flight recorder”)
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Thank You

Questions?

APDEX

Measuring What Matters™





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


