We provide a new algorithm that consistently outperforms the state of the art.

Laptop: 1.5 GHz Pentium M (Dothan), 2 MB L2 cache, 2 GB RAM, 5400 RPM disk TPC-H (sf = 1) MonetDB/SQL v5.5.0/2.23.0 measured 3rd (& 4th) Cold run A cold run is a run of the query right after a DBMS is started and no (benchmark-relevant) data is preloaded into the system's main memory, neither by the DBMS, nor in filesystem caches. Such a clean state can be achieved via a system reboot or by running an application that accesses sufficient (benchmark-irrelevant) data to flush filesystem caches, main memory, and CPU caches.

Hot run

A hot run is a run of a query such that as much (query-relevant) data is available as close to the CPU as possible when the measured run starts. This can (e.g.) be achieved by running the query (at least) once before the actual measured run starts. 

DBG configure --enable-debug --disable-optimize --enable-assert CFLAGS = "-g [-O0]"
OPT configure --disable-debug --enable-optimize --disable-assert CFLAGS = " -O6 -fomit-frame-pointer -finline-functions -malign-loops=4 -malign-jumps=4 -malign-functions=4 -fexpensive-optimizations -funroll-all-loops -funroll-loops -frerun-cse-after-loop -frerun-loop-opt -DNDEBUG " Our problem-specific, hand-tuned, prototype X outperforms an out-of-the-box installation of a full-fledged off-the-shelf system Y ; in X , we focus on pure query execution time, omitting the times for query parsing, translation, optimization and result printing; Our problem-specific, hand-tuned, prototype X outperforms an out-of-the-box installation of a full-fledged off-the-shelf system Y ; in X , we focus on pure query execution time, omitting the times for query parsing, translation, optimization and result printing; we did not manage to do the same for Y . Our problem-specific, hand-tuned, prototype X outperforms an out-of-the-box installation of a full-fledged off-the-shelf system Y ; in X , we focus on pure query execution time, omitting the times for query parsing, translation, optimization and result printing; we did not manage to do the same for Y .

"Absolutely fair" comparisons virtually impossible But: Be at least aware of the the crucial factors and their impact, and document accurately and completely what you do. Purpose: have a very simple mean to obtain a test for the values You may omit working like this: In avgs.out, the first 15 lines correspond to xyzT, the next 15 lines correspond to xYZT, the next 15 lines correspond to Xyzt, the next 15 lines correspond to xyZT, the next 15 lines correspond to XyzT, the next 15 lines correspond to XYZT, and the next 15 lines correspond to XyZT. In each of these sets of 15, the numbers correspond to queries 1. 1,1.2,1.3,1.4,2.1,2.2,2.3,2.4,3.1,3.2,3.3,3.4,4.1,4.2,and 4.3 

f 1 = v 1 , f 2 = v 2 , . . . , f k = v k Manolescu,

  Minimize ink: present as much information as possible with as little ink as possible Prefer the chart that gives the most information out of the same data Presenting too many alternatives on a single chart Rules of thumb, to override with good reason: A line chart should be limited to 6 curves A column chart or bar should be limited to 10 bars A pie chart should be limited to 8 components Each cell in a histogram should have at least five data points Presenting many result variables on a single chart Commonly done to fit into available page count :-(

  

  

  

  

  

  

  Not the minimum effort from youTry to be honest: how would you like to see it?

			250 250			
							Memory Memory
							CPU CPU
	elapsed time per iteration elapsed time per iteration	[nanoseconds] [nanoseconds]	150 50 200 100 150 50 200 100			
		0 year 0 year	1992 1992	1996 1996	1997 1997	1998 1998	2000 2000
	system system	Sun LX Sun LX	Sun Ultra Sun Ultra	SunUltra SunUltra	DEC Alpha DEC Alpha	Origin2000 Origin2000
	CPU type CPU type	Sparc Sparc	UltraSparc UltraSparc	UltraSparcII UltraSparcII	Alpha Alpha	R12000 R12000
	CPU speed CPU speed	50 MHz 50 MHz	200 MHz 200 MHz	296 MHz 296 MHz	500 MHz 500 MHz	300 MHz 300 MHz
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  Try to use not-so-exotic hardware Try to use free or commonly available tools (databases, compilers, plotters...

	default: default: Purpose: another human equipped with the appropriate software better: better: Try to use not-so-exotic hardware Try to use not-so-exotic hardware	
	Response time Human brain is a poor join processor λ R µ=1 µ=3 µ=2 Humans get frustrated by computing joins Arrival rate 1 job/sec 3 jobs/sec 2 jobs/sec Frequency Response time [0,2)[2,4)[4,6)[6,8)[8,10) [10,12) Response time [0,6)[6,12) Frequency 8 12 4 2 6 10 6 9 12 15 18 3 Frequency Response time [0,2)[2,4)[4,6)[6,8)[8,10) [10,12) Response time [0,6)[6,12) Frequency 8 12 4 2 6 10 6 9 12 15 18 3 Rule of thumb: each cell should have at least five points ⇒ set size ratio 0 x*1.5,y 3 Writing instructions divide by zero Not sufficient to uniquely determine what one should do. 1 1.2 1.4 1.6 1.8 2 2.2 1 4 7 10 13 16 19 22 relative execution time: DBG/OPT TPC-H queries 1 1.2 1.4 1.6 1.8 2 2.2 1 4 7 10 13 16 relative execution time: DBG/OPT TPC-H queries set size ratio 0 1,1 set size ratio 0 0.5,0.5 19 22 1 1.2 1.4 1.6 1.8 2 2.2 1 4 7 10 13 16 19 22 relative execution time: DBG/OPT TPC-H queries 1 1.2 1.4 1.6 1.8 2 2.2 1 4 7 10 13 16 19 22 relative execution time: DBG/OPT TPC-H queries set size ratio 0 1,1 set size ratio 0 0.5,0.5 1 1.2 1.4 1.6 1.8 2 2.2 1 4 7 10 13 16 19 22 relative execution time: DBG/OPT TPC-H queries 1 1.2 1.4 1.6 1.8 2 2.2 1 4 7 10 13 16 19 22 "We use a machine with 3.4 GHz." and hardware can repeat your experiments. Try to use not-so-exotic hardware Try to use not-so-exotic hardware Try to use not-so-exotic hardware Try to use not-so-exotic hardware Try to use free or commonly available tools (databases, compilers, Try to use free or commonly available tools (databases, compilers, "We use a machine with 3.4 GHz." ⇒ Under-specified! Your supervisor / your students Your colleagues Yourself, 3 months later when you have a new idea Yourself, 3 years later when writing the thesis or answering requests for that journal version of your conference paper Try to use free or commonly available tools (databases, compilers, plotters...) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...) Try to use free or commonly available tools (databases, compilers, plotters...) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...) You may omit using Try to use free or commonly available tools (databases, compilers, plotters...) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...) You may omit using Try to use free or commonly available tools (databases, compilers, plotters...) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...) You may omit using You may omit using plotters...) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...) You may omit using Matlab as the driving platform for the experiments plotters...) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...) You may omit using Matlab as the driving platform for the experiments Parameters your code may depend on: credentials (OS, database, other) values of important environment variables (usually one or two) various paths and directories (see: environment variables) relative execution time: DBG/OPT TPC-H queries Rule of thumb for papers: width of plot = x\textwidth Future researchers (you get cited!) Making experiments repeatable means: 1 Making experiments portable and parameterizable /usr/bin/time to time execution, parse the output with perl, 2 Building a test suite and scripts Matlab as the driving platform for the experiments Matlab as the driving platform for the experiments 20-years old software that only works on an old SUN and is now unavailable Matlab as the driving platform for the experiments 20-years old software that only works on an old SUN and is now unavailable If you really love your code, you may even maintain it Matlab as the driving platform for the experiments 20-years old software that only works on an old SUN and is now unavailable If you really love your code, you may even maintain it Code maintenance 20-years old software that only works on an old SUN and is now unavailable (if you really love your code, you may even maintain it) 4-years old library that is no longer distributed and you do no longer have (idem) 20-years old software that only works on an old SUN and is now where the input comes from unavailable (if you really love your code, you may even maintain it) switches (pre-process, optimize, prune, materialize, plot . . .) 4-years old library that is no longer distributed and you do no longer have (idem) where the output goes	
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"We use a machine with 3.4 GHz." 3400x ? Manolescu, Manegold (INRIA, CWI) Performance Evaluation: Principles & Experiences ) Clearly, scientific needs go first (joins on graphic cards; smart card research; energy consumption study...)

  Insert in the area B2-C3 a link to the file results-m1-n5.csv Insert in the area B2-C3 a link to the file results-m1-n5.csv 3 Create in the .xls file a graph out of the cells A1:B3, chose the layout, colors etc. Insert in the area B2-C3 a link to the file results-m1-n5.csv

	1 Data file results-m1-n5.csv: Java util.Properties Flexible management of parameters for Java projects Defaults + overriding You have: files containing numbers characterizing the parameter values and the results You have: files containing numbers characterizing the parameter values and the results 1 1234 1 Create an Excel file results-m1-n5.xls with the column 1 Create an Excel file results-m1-n5.xls with the column 1 Create an Excel file results-m1-n5.xls with the column 2 2467 labels: labels: labels: labels: 3 4623 A B C A B C A B C A B C How does it go: basic shell skills basic shell skills 1 Scale factor Execution time 1 Scale factor Execution time 1 Scale factor Execution time 1 Scale factor Execution time Properties extends Hashtable 2 . . . . . . 2 . . . . . . 2 . . . . . . . . . . . . 2 Properties is a map of (key, value) string pairs {"dataDir", "./data"} {"doStore", "true"} setProperty(String s1, String s2) Based on Excel or OpenOffice clone set title "Execution time for various scale factors" getProperty(String s) Based on Gnuplot set output "results-m1-n5.eps" Methods: set terminal postscript eps color Most frequently used solutions: set data style linespoints You need: graphs 3 . . . . . . 3 . . . . . . 3 . . . . . . 3 . . . . . .
	load(InputStream is) store(OutputStream os, String comments) set xlabel "Scale factor" Other solutions: R; Matlab (remember portability) set ylabel "Execution time (ms)"		
	loadFromXML(. . .), storeToXML(. . .) plot "results-m1-n5.csv"		
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  .You may omit working like this: In avgs.out, the first 15 lines correspond to xyzT, the next 15 lines correspond to xYZT, the next 15 lines correspond to Xyzt, the next 15 lines correspond to xyZT, the next 15 lines correspond to XyzT, the next 15 lines correspond to XYZT, and the next 15 lines correspond to XyZT. In each of these sets of 15, the numbers correspond to queries 1.1,1.2,1.3,1.4,2.1,2.2,2.3,2.4,3.1,3.2,3.3,3.4,4.1,4.2,and 4.3. ... either because you want to do clean work, or because you don't want this to happen:
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Laptop: 1.5 GHz Pentium M (Dothan), 2 MB L2 cache, 2 GB RAM,
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Data file results-m1-n5.csv:

Call gnuplot plot-m1-n5.gnu Manolescu, Manegold (INRIA, CWI) Performance Evaluation: Principles & Experiences EDBT 2009 131/1

Create an Excel file results-m1-n5.xls with the column

Create in the .xls file a graph out of the cells A1:B3, chose the layout, colors etc.

When the .csv file will be created, the graph is automatically filled in. Manolescu, Manegold (INRIA, CWI) Performance Evaluation: Principles & Experiences EDBT 2009 135/1

Availability

Day of the week Day of the week 1 2 3 4 5

Abstract (Take 1)

We provide a new algorithm that consistently outperforms the state of the art.

Purpose: have a very simple mean to obtain a test for the values There is no single way how to do it right.

There are many ways how to do it wrong.

We provided some simple rules and guidelines what (not) to do.