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Import and plot tab-delimited observational data. It has two columns: workload (buffer gets per millisecond) and response time
(milliseconds per buffer get)

1= | Directory[]
oui= | C:\ User s\ abe\ Docunent s
n2= | responseTi neCbservations =
I mport [ Mat henmati ca\\response-time\\db9-response-ti me-nodel -02. txt", "Table"];
n@l= | pl = ListPlot [responseTi neCbservations ]
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Define response time formulas. From OraPub's 2010 Performance Seminar, August 18 2010, NoCOUG Training day, Pleasanton
CA, printed page 51 of 78, "Computing System Behavior Analysis' dide pg: 11vel.

4= | utilization = (serviceTine x workload) / nunEffectiveServers

servi ceTi ne wor kl oad
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2 | db9-response-time-model-02.nb

in[s:= | responseTine = serviceTime / (1 - (utilization)”nunkffectiveServers)

servi ceTi me
Out[5]=

servi ceTi me wor kl oad | NUMEf f ecti veServers

nunkf f ectiveServers

The observed service time was a near constant 0.0093 milliseconds per buffer get, with only a 5% standard deviation. | use this
constant servicetime as an initial simplification.

ine:= | observedServiceTime = {serviceTime - 0.0093};
responseTi meSinplified = responseTinme /. observedServiceTi me

0. 0093
Out[7]=
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Do a non-linear least-square fitting of the observational data to the simplified response time curve. Ignore solutions with fewer
than two servers.

ingl:= | bestFitNunkEffectiveServers = FindFit [responseTi meCbservations,
{responseTi meSi nplified, nunkffectiveServers > 2}, nunkffectiveServers, workload]

outgl= | {nunEf fectiveServers - 2. 66658}

o= | bestFit = responseTineSinplified /. bestFitNunEffectiveServers

0. 0093
Out[9]=
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Compare the observational datato the best fit formula
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db9-response-time-model-02.nb |3

o= | p2 = Plot [ bestFit, {workload, 0, 300}, PlotRange -» {{0, 300}, {0, 0.050}},
Frame - True,
FrameLabel - {"L = workload, buffer gets per mllisecond",
"R = response tinme, mlliseconds per buffer get",
"Best fit response tinme curve, db900 August 2010 dayti me observations"},
| mgeSi ze -» 288 x2
1
Show[p2, pl]

Best fit response time curve, db900 August 2010 daytime observations
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Compare to 1) doubling the count of identical CPUs, and 2) doubling the speed of the CPUs without increasing their count.
[TODO: the 2.66 is hard-coded, and the 0.0093 is copied - these should be dynamic and/or defined...]

in12]:= | serviceTi meDoubl eFast = {serviceTine - 0.0093 / 2}
nunkf f ecti veServersDoubl ed = {nunEffectiveServers -» 2. 66658 * 2}

ou12]= | {serviceTi ne - 0. 00465}

ou13= | {nunEffectiveServers - 5.33316}
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np41= | fasterCPUs = responseTinme /. serviceTi neDoubl eFast /. bestFitNunEffectiveServers
nmoreCPUs = responseTine /. observedServiceTime /. nunEffectiveServersDoubl ed

0. 00465
Out[14]=
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0. 0093
Out[15]=
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At this scale, the observational data (blue) is aready bumping up against the knee in the curve. If we double the speed of the

CPUs, we'd expect response time to be cut in about half. If we double the number of CPUs, we'd expect response time to stay

about the same, but we could get to over 400 buffer gets per millisecond before hitting the knee again. The knee in the curve is
about the same for both CPU upgrade options.
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6= | p3 = Plot [ {bestFit, fasterCPUs, noreCPUs}, {workload, O, 600},
Frame - True,
FrameLabel - {"L = workload, buffer gets per mllisecond",
"R = response tinme, mlliseconds per buffer get",
"Compare observed db9 (blue) to predictions of faster
CPUs (red) or nmore CPUs (yellow)"},
Pl ot Range -» {{0, 600}, {0, 0.04}},
| mgeSi ze -» 288 x2
Ii
Show[p3, pl]
Compare observed db9 (blue) to predictions of faster CPUs (red) or more CPUs (yellow)
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