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Performance & Load Tests in Python

Pyak47 is an open source framework for performance and load testing.
It runs concurrent Python scripts to generate load (synthetic transactions)
against a remote site or service.

Pyak47 is most commonly used for web performance and scalability
testing, but can be used to generate workload against any remote API accessible
from Python.

Test output reports are saved as HTML or JMeter-compatible XML.
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Discussion / Help / Updates


	IRC: Freenode [http://freenode.net/] #pyak47 channel

	Bugtracker: Github [https://github.com/kakwa/pyak47/issues]






Install / Setup

Pyak47 can be installed from PyPI [http://pypi.python.org/pypi/pyak47] using pip [http://www.pip-installer.org]:

pip install -U pyak47





... or download the source distribution from PyPI [http://pypi.python.org/pypi/pyak47#downloads], unarchive, and run:

python setup.py install





(for more setup and installation instructions, see Detailed Install and Setup)




Usage Instructions


Create a Project

Create a new test project with pyak47-newproject:

$ pyak47-newproject my_project





Each test project contains the following:



	config.cfg: configuration file. set your test options here.

	test_scripts/: directory for virtual user scripts. add your test scripts here.

	results/: directory for results storage. a timestamped directory is created for each test run, containing the results report.






pyak47-newproject will create a mock project, using a single script that generates random timer data.  Check it out for a basic example.




Run a Project

Run a test project with pyak47-run:

$ pyak47-run my_project






	for test configuration options, see Configuration

	a timestamped results directory is created for each test run, containing the results report.








Test Scripts


Virtual User Scripting


	written in Python

	test scripts simulate virtual user activity against a site/service/api

	scripts define user transactions

	for help developing scripts, see Scripting Guide






Examples

HTTP GETs using Requests [http://docs.python-requests.org/]:

import requests

class Transaction(object):
    def run(self):
        r = requests.get('https://github.com/timeline.json')
        r.raw.read()





HTTP GETs using Mechanize [http://wwwsearch.sourceforge.net/mechanize/] (with timer and assertions):

import mechanize
import time

class Transaction(object):
    def run(self):
        br = mechanize.Browser()
        br.set_handle_robots(False)

        start_timer = time.time()
        resp = br.open('http://www.example.com/')
        resp.read()
        latency = time.time() - start_timer

        self.custom_timers['Example_Homepage'] = latency

        assert (resp.code == 200)
        assert ('Example Web Page' in resp.get_data())
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Detailed Install and Setup

The following instructions are for Debian/Ubuntu Linux.
For other platforms, the setup is generally the same, with the
exeption of installing system dependencies.


required

Pyak47 requires Python [http://python.org] 2.6 or 2.7




system-wide install


	install dependencies on Debian/Ubuntu:

$ sudo apt-get install python-pip python-matplotlib







	install pyak47 from PyPI using Pip:

$ sudo pip install -U pyak47












virtualenv + pip install (with matplotlib system package)


	install dependencies on Debian/Ubuntu:

$ sudo apt-get install python-virtualenv python-matplotlib







	install pyak47 from PyPI in a virtualenv:

$ virtualenv --system-site-packages ENV
$ cd ENV
$ source bin/activate
(ENV)$ pip install pyak47












virtualenv + pip install (with no-site-packages)


	install dependencies on Debian/Ubuntu:

$ sudo apt-get install build-essential libfreetype6-dev libpng-dev
$ sudo apt-get install python-dev python-virtualenv







	install pyak47 and matplotlib from PyPI in a virtualenv:

$ virtualenv ENV
$ cd ENV
$ source bin/activate
(ENV)$ pip install pyak47
(ENV)$ pip install matplotlib
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Configuration


Config File (config.cfg)

Each project contains a config.cfg file where test settings are defined.

The config file contains a [global] section and [user_group-*] sections.




Minimal Configuration

Here is a sample config.cfg file showing minimal options, defining 1 group of virtual users:

[global]
run_time = 100
rampup = 100
results_ts_interval = 10

[user_group-1]
threads = 10
script = vu_script.py








Full Configuration

Here is a sample config.cfg file showing all possible options, defining 2 groups of virtual users:

[global]
run_time = 300
rampup = 300
results_ts_interval = 30
progress_bar = on
console_logging = off
xml_report = off
results_database = sqlite:///my_project/results.db
post_run_script = python my_project/foo.py

[user_group-1]
threads = 30
script = vu_script1.py

[user_group-2]
threads = 30
script = vu_script2.py








Global Options

The following settings/options are available in the [global] config section:


	run_time: duration of test (seconds) [required]

	rampup: duration of user rampup (seconds) [required]

	results_ts_interval: time series interval for results analysis (seconds) [required]

	progress_bar: turn on/off console progress bar during test run [optional, default = on]

	console_logging: turn on/off logging to stdout [optional, default = off]

	xml_report: turn on/off xml/jtl report [optional, default = off]

	results_database: database connection string [optional]

	post_run_script: hook to call a script at test completion [optional]






User Groups

The following settings/options are available in each [user_group-*] config section:


	threads: number of threads/virtual users

	script: virtual user test script to run
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Scripting Guide


Virtual User Script Writing

Scripts are written in Python. You have full access to the Python
standard library and any additional modules you have installed.




The Basics

Each script must implement a Transaction() class.  This class
must implement a run() method.

So a basic test script consists of:

class Transaction(object):
    def run(self):
        # do something here
        return





During a test run, your Transaction() class is instantiated once,
and then its run() method is called repeatedly in a loop:

class Transaction(object):

    def __init__(self):
        # do per-user user setup here
        # this gets called once on user creation
        return

    def run(self):
        # do user actions here
        # this gets called repeatedly
        return








Basic Examples

A full user script that generates HTTP GETs, using mechanize:

import mechanize

class Transaction(object):
    def run(self):
        br = mechanize.Browser()
        br.set_handle_robots(False)
        resp = br.open('http://www.example.com/')
        resp.read()





This script adds response assertions:

import mechanize

class Transaction(object):
    def run(self):
        br = mechanize.Browser()
        br.set_handle_robots(False)

        resp = br.open('http://www.example.com/')
        resp.read()

        assert (resp.code == 200), 'Bad Response: HTTP %s' % resp.code
        assert ('Example Web Page' in resp.get_data())





This script uses a custom timer. Custom timers are used to wrap
blocks of code for timing purposes:

import mechanize
import time

class Transaction(object):
    def run(self):
        br = mechanize.Browser()
        br.set_handle_robots(False)

        start_timer = time.time()
        resp = br.open('http://www.example.com/')
        resp.read()
        latency = time.time() - start_timer

        self.custom_timers['Example_Homepage'] = latency








Advanced Examples

Wikipedia search with form fill/submit, timers, assertions, custom headers, think-times:

import mechanize
import time


class Transaction(object):

    def __init__(self):
        pass

    def run(self):
        # create a Browser instance
        br = mechanize.Browser()
        # don't bother with robots.txt
        br.set_handle_robots(False)
        # add a custom header so wikipedia allows our requests
        br.addheaders = [('User-agent', 'Mozilla/5.0 Compatible')]

        # start the timer
        start_timer = time.time()
        # submit the request
        resp = br.open('http://www.wikipedia.org/')
        resp.read()
        # stop the timer
        latency = time.time() - start_timer

        # store the custom timer
        self.custom_timers['Load_Front_Page'] = latency

        # verify responses are valid
        assert (resp.code == 200), 'Bad Response: HTTP %s' % resp.code
        assert ('Wikipedia, the free encyclopedia' in resp.get_data())

        # think-time
        time.sleep(2)

        # select first (zero-based) form on page
        br.select_form(nr=0)
        # set form field
        br.form['search'] = 'foo'

        # start the timer
        start_timer = time.time()
        # submit the form
        resp = br.submit()
        resp.read()
        # stop the timer
        latency = time.time() - start_timer

        # store the custom timer
        self.custom_timers['Search'] = latency

        # verify responses are valid
        assert (resp.code == 200), 'Bad Response: HTTP %s' % resp.code
        assert ('foobar' in resp.get_data()), 'Text Assertion Failed'

        # think-time
        time.sleep(2)





this example generates HTTP GETs, using urllib2:

import urllib2
import time

class Transaction(object):
    def run(self):
        start_timer = time.time()
        resp = urllib2.urlopen('http://www.example.com/')
        content = resp.read()
        latency = time.time() - start_timer

        self.custom_timers['Example_Homepage'] = latency

        assert (resp.code == 200), 'Bad Response: HTTP %s' % resp.code
        assert ('Example Web Page' in content), 'Text Assertion Failed'





this example generates HTTP POSTs containing a SOAP request in its body, using urllib2.
The request message (SOAP envelope) is read from a file:

import urllib2
import time

class Transaction(object):
    def __init__(self):
        self.custom_timers = {}
        with open('soap.xml') as f:
            self.soap_body = f.read()

    def run(self):
        req = urllib2.Request(url='http://www.foo.com/service', data=self.soap_body)
        req.add_header('Content-Type', 'application/soap+xml')
        req.add_header('SOAPAction', 'http://www.foo.com/action')

        start_timer = time.time()
        resp = urllib2.urlopen(req)
        content = resp.read()
        latency = time.time() - start_timer

        self.custom_timers['Example_SOAP_Msg'] = latency

        assert (resp.code == 200), 'Bad Response: HTTP %s' % resp.code
        assert ('Example SOAP Response' in content), 'Text Assertion Failed'





this example generates HTTP POSTs, using httplib:

import httplib
import urllib
import time


class Transaction(object):
    def __init__(self):
        self.custom_timers = {}

    def run(self):
        post_body=urllib.urlencode({
            'USERNAME': 'corey',
            'PASSWORD': 'secret',})
        headers = {'Content-type': 'application/x-www-form-urlencoded'}

        start_timer = time.time()
        conn = httplib.HTTPConnection('www.example.com')
        conn.request('POST', '/login.cgi', post_body, headers)
        resp = conn.getresponse()
        content = resp.read()
        latency = time.time() - start_timer

        self.custom_timers['LOGIN'] = latency
        assert (resp.status == 200), 'Bad Response: HTTP %s' % resp.status
        assert ('Example Web Page' in content), 'Text Assertion Failed'





this example generates HTTP GETs, using httplib, with detailed timing:

import httplib
import time

class Transaction(object):
    def run(self):
        conn = httplib.HTTPConnection('www.example.com')
        start = time.time()
        conn.request('GET', '/')
        request_time = time.time()
        resp = conn.getresponse()
        response_time = time.time()
        conn.close()
        transfer_time = time.time()

        self.custom_timers['request sent'] = request_time - start
        self.custom_timers['response received'] = response_time - start
        self.custom_timers['content transferred'] = transfer_time - start

        assert (resp.status == 200), 'Bad Response: HTTP %s' % resp.status


if __name__ == '__main__':
    trans = Transaction()
    trans.run()

    for timer in ('request sent', 'response received', 'content transferred'):
        print '%s: %.5f secs' % (timer, trans.custom_timers[timer])
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Sample Reports and Graphs


Sample Results Reports


	results.html 1

	results.html 2

	results.html 3






Sample Graphs

(all samples generated by original multi-mechanize using matplotlib)

[image: _images/response_times_intervals_1.png]
[image: _images/response_times_intervals_2.png]
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Database Storage for Test Result Data

Test data and results can be stored in a database when a test run completes.
To enable database storage, you must add a results_database option to
your config.cfg, which defines the database connection string.


Example config setting

results_database: sqlite:///results.db








Requirements


	database storage requires sqlalchemy [http://www.sqlalchemy.org]






Example connection strings

Several database back-ends are available to choose from:





	SQLite:	sqlite:///dbname


	MySQL:	mysql://user:password@localhost/dbname


	PostgreSQL:	postgresql://user:password@host:port/dbname


	MS SQL Server:	mssql://mydsn






	SQLite is supported natively by Python, so there is no installation or configuration necessary.

	The results database is created automatically on first use, no need to run your own DDL code.






Results Database Diagram

[image: _images/results_database_erd.png]



Sample DB Query Code

Here is some sample code for retrieving results from the database via sqlalchemy:

from sqlalchemy import create_engine
from sqlalchemy.orm import sessionmaker
from pyak47.resultsloader import ResultRow
from pyak47.resultsloader import GlobalConfig
from pyak47.resultsloader import UserGroupConfig
from pyak47.resultsloader import TimerRow

engine = create_engine('sqlite:///results.db')
session = sessionmaker(bind=engine)
current = session()

for rr in current.query(ResultRow).order_by(ResultRow.trans_count):
    print rr
    print rr.global_config
    print rr.global_config.user_group_configs
    print rr.timers
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Development

Pyak47 is Free Open Source Software.  Contributors are welcome!


	The Free Software Definition [http://www.gnu.org/philosophy/free-sw.html]

	The Open Source Definition [http://www.opensource.org/docs/osd]




GitHub

Pyak47 development is hosted at GitHub and uses
Git [http://git-scm.com/] version control system:


	https://github.com/kakwa/pyak47/






Dev Communication


	IRC: Freenode [http://freenode.net/] #pyak47 channel






Issues

If you have a feature request, suggestion, or bug report, please open a new
issue on GitHub [https://github.com/kakwa/pyak47/issues].




Patches

To submit a patch, please send a Pull Request on GitHub [https://github.com/kakwa/pyak47/issues].




Contributors

Thanks for contributing code to Pyak47:


	Pierre-Francois Carpentier






Multi-Mechanize contributors


	Corey Goldberg

	Brian Knox

	Daniel Sutcliffe

	Wes Winham

	Ali-Akber Saifee

	Richard Leland
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Changelog


Version 1.2.1, 2014-01-09


	first release of pyak47 (fork of multi-mechanize)

	Github: https://github.com/kakwa/pyak47

	renaming multimech-run and multimech-newproject to pyak47-run pyak47-newproject

	renaming the python module

	fix hard coded path to configuration in rpcserver.py

	documentation on http://pyak47.readthedocs.org





Prior release under the name of multi-mechanize




Version 1.?.?, 201?-??-??


	bug fixes

	tox config

	travis-ci config






Version 1.2.0, 2012-02-07


	initial release on PyPI (http://pypi.python.org/pypi/multi-mechanize)

	development moved to GitHub (http://github.com/cgoldberg/multi-mechanize)

	using Git for version control (pull requests welcome)

	new entry-point scripts (multimech-run, multimech-newproject)

	new version numbering format

	new setup and packaging

	new documentation (sphinx generated)

	results re-processing (-r``|–results`` command line option)

	specify bind address in rpc-server mode (-b``|–bind-addr`` command line option)

	specify project directory location (-d``|–directory`` command line option)





Prior to version 1.2.0, Multi-Mechanize used a different version numbering format and was not packaged on PyPI.




Version 1.011, Jun 2011


	v1.011 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.011.zip]






Version 1.010, Aug 2010


	v1.010 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.010.zip]






Version 1.009, Mar 2010


	v1.009 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.009.zip]






Version 1.008, Mar 2010


	v1.008 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.008.zip]






Version 1.007, Feb 2010


	v1.007 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.007.zip]






Version 1.006, Feb 2010


	v1.006 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.006.zip]






Version 1.005, Feb 2010


	v1.005 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.005.zip]






Version 1.004, Feb 2010


	v1.004 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.004.zip]






Version 1.003, Jan 2010


	v1.003 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.003.zip]






Version 1.002, Jan 2010


	v1.002 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.002.zip]






Version 1.001, Jan 2010


	v1.001 zip [http://multi-mechanize.googlecode.com/files/multi-mechanize_1.001.zip]
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Build the Pyak47 docs/website:


The pyak47 documentation/website is built using Sphinx [http://sphinx.pocoo.org/].


To build the docs you need to perform the following tasks:



		Install Sphinx ($ sudo apt-get install python-sphinx)


		From this docs directory, run: $ make html


		This will produce HTML documentation in the _build/html/ directory


		Open _build/html/index.html with your browser
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Performance Results Report


Summary



transactions: 8556

errors: 180

run time: 600 secs

rampup: 600 secs


test start: 2010-02-17 12:48:10

test finish: 2010-02-17 12:58:07


time-series interval: 60 secs



workload configuration:



		group name		threads		script name


		user_group-2		25		httplib_navi_login.py


		user_group-1		25		httplib_navi_login.py







All Transactions


Response Time Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		8556		0.908		1.823		2.338		2.846		3.322		6.545		0.765





Interval Details (secs)



		interval		count		avg		80pct		90pct		95pct		stdev


		1		192		1.161		1.262		1.497		1.677		0.230


		2		437		1.169		1.245		1.631		1.766		0.246


		3		622		1.316		1.620		1.794		1.927		0.326


		4		809		1.372		1.643		1.916		2.064		0.348


		5		939		1.508		1.802		2.050		2.347		0.419


		6		1077		1.586		1.835		2.258		2.614		0.497


		7		1157		1.743		2.096		2.559		2.929		0.549


		8		1148		1.993		2.562		3.130		3.589		0.768


		9		1136		2.259		2.646		3.004		3.435		0.629


		10		989		2.876		3.500		4.186		4.535		0.886





Graphs


Response Time: 60 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Custom Timer: LOGIN_TTFB


Response Time Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		8506		0.891		1.784		2.297		2.797		3.281		6.484		0.758





Interval Details (secs)



		interval		count		avg		80pct		90pct		95pct		stdev


		1		192		1.129		1.235		1.453		1.640		0.229


		2		437		1.134		1.219		1.593		1.718		0.242


		3		622		1.283		1.578		1.750		1.890		0.322


		4		809		1.340		1.594		1.875		2.016		0.342


		5		939		1.475		1.765		2.000		2.313		0.412


		6		1077		1.550		1.797		2.203		2.578		0.492


		7		1157		1.706		2.047		2.515		2.890		0.544


		8		1148		1.946		2.515		3.078		3.484		0.752


		9		1136		2.216		2.594		2.953		3.390		0.627


		10		989		2.830		3.469		4.141		4.484		0.885





Graphs


Response Time: 60 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Custom Timer: LOGIN_TTLB


Response Time Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		8506		0.906		1.821		2.343		2.844		3.313		6.546		0.764





Interval Details (secs)



		interval		count		avg		80pct		90pct		95pct		stdev


		1		192		1.161		1.265		1.500		1.672		0.230


		2		437		1.169		1.250		1.625		1.765		0.245


		3		622		1.316		1.625		1.797		1.922		0.326


		4		809		1.372		1.641		1.922		2.062		0.348


		5		939		1.508		1.797		2.047		2.359		0.419


		6		1077		1.586		1.843		2.250		2.610		0.497


		7		1157		1.743		2.094		2.562		2.922		0.549


		8		1148		1.986		2.547		3.125		3.516		0.756


		9		1136		2.259		2.641		3.015		3.437		0.629


		10		989		2.876		3.500		4.188		4.531		0.886





Graphs


Response Time: 60 sec time-series


[image: ]
Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Custom Timer: TRANSFER


Response Time Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		8506		0.000		0.038		0.047		0.047		0.062		0.250		0.014





Interval Details (secs)



		interval		count		avg		80pct		90pct		95pct		stdev


		1		192		0.032		0.047		0.047		0.047		0.011


		2		437		0.035		0.047		0.047		0.047		0.014


		3		622		0.033		0.047		0.047		0.047		0.012


		4		809		0.031		0.047		0.047		0.047		0.012


		5		939		0.033		0.047		0.047		0.047		0.014


		6		1077		0.036		0.047		0.047		0.047		0.016


		7		1157		0.037		0.047		0.047		0.047		0.013


		8		1148		0.040		0.047		0.047		0.062		0.012


		9		1136		0.043		0.047		0.062		0.063		0.011


		10		989		0.045		0.047		0.062		0.063		0.012





Graphs


Response Time: 60 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Performance Results Report


Summary



transactions: 7126

errors: 0

run time: 90 secs

rampup: 90 secs


test start: 2010-02-20 18:53:17

test finish: 2010-02-20 18:54:47


time-series interval: 9 secs



workload configuration:



		group name		threads		script name


		user_group-2		45		django_load.py


		user_group-1		45		django_load.py







All Transactions


Response Time Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		7126		0.506		0.579		0.580		0.649		0.699		3.801		0.231





Interval Details (secs)



		interval		count		avg		80pct		90pct		95pct		stdev


		1		100		0.513		0.515		0.517		0.519		0.004


		2		260		0.512		0.513		0.516		0.518		0.008


		3		414		0.513		0.516		0.519		0.526		0.007


		4		574		0.514		0.517		0.521		0.527		0.009


		5		728		0.515		0.518		0.524		0.530		0.010


		6		878		0.519		0.526		0.534		0.539		0.010


		7		1015		0.529		0.532		0.541		0.585		0.098


		8		1111		0.555		0.548		0.598		0.642		0.193


		9		868		0.737		0.664		0.742		2.062		0.476


		10		1088		0.694		0.681		0.869		1.398		0.263





Graphs


Response Time: 9 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Custom Timer: Django_Debug_Page


Response Time Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		7036		0.005		0.078		0.079		0.148		0.198		3.301		0.231





Interval Details (secs)



		interval		count		avg		80pct		90pct		95pct		stdev


		1		100		0.012		0.015		0.016		0.018		0.004


		2		260		0.011		0.012		0.015		0.017		0.008


		3		414		0.012		0.015		0.018		0.025		0.006


		4		574		0.014		0.017		0.020		0.026		0.009


		5		728		0.014		0.017		0.023		0.029		0.009


		6		878		0.018		0.025		0.033		0.038		0.010


		7		1015		0.028		0.031		0.040		0.084		0.098


		8		1111		0.053		0.046		0.097		0.141		0.193


		9		868		0.236		0.164		0.241		1.561		0.476


		10		1088		0.193		0.180		0.369		0.897		0.263





Graphs


Response Time: 9 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Performance Results Report


Summary



transactions: 3692446

errors: 0

run time: 1800 secs

rampup: 1800 secs


test start: 2010-07-26 14:42:19

test finish: 2010-07-26 15:12:19


time-series interval: 100 secs



workload configuration:



		group name		threads		script name


		user_group-2		140		mem_set.py


		user_group-1		140		mem_get.py










Notes:



		Membase Server 1.6 Beta 2


		1 Membase Node


		Node Specs: Ubuntu 10.04 64-bit, 4 CPU, 10 GB RAM, 1 Gbit NIC, VMWare on HP G6


		1 Client Load Generator (PFTOOLS205)


		Client Specs: Ubuntu 10.04 64-bit, 4 CPU, 10 GB RAM, 1 Gbit NIC, VMWare on HP G6


		Client Lib: python-memcached 1.44


		VU script doing Sets (random key range 1-1000), 30kb string values


		VU script doing Gets (random key range 1-1000)


		.05 sec (50 ms) sleep inside each script/transaction


		Load scales by increasing connections/threads over time (rampup)








All Transactions


Transaction Response Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		3692446		0.050		0.063		0.058		0.065		0.076		3.062		0.048





Interval Details (secs)



		interval		count		rate		min		avg		80pct		90pct		95pct		max		stdev


		1		16996		169.96		0.051		0.052		0.052		0.053		0.053		0.065		0.001


		2		46678		466.78		0.051		0.052		0.052		0.053		0.054		0.090		0.001


		3		75690		756.90		0.051		0.052		0.053		0.054		0.056		0.316		0.004


		4		102259		1022.59		0.051		0.054		0.054		0.056		0.058		0.763		0.014


		5		126894		1268.94		0.051		0.055		0.055		0.058		0.061		0.745		0.020


		6		149384		1493.84		0.051		0.057		0.056		0.060		0.065		0.624		0.025


		7		175532		1755.32		0.051		0.057		0.056		0.059		0.064		1.068		0.027


		8		184503		1845.03		0.051		0.062		0.058		0.064		0.076		1.275		0.040


		9		210036		2100.36		0.051		0.060		0.059		0.066		0.076		3.062		0.034


		10		222000		2220.00		0.051		0.063		0.059		0.069		0.084		1.115		0.043


		11		247942		2479.42		0.051		0.062		0.058		0.065		0.078		1.243		0.043


		12		254466		2544.66		0.051		0.065		0.061		0.071		0.087		2.037		0.050


		13		278695		2786.95		0.051		0.065		0.060		0.068		0.084		1.859		0.049


		14		312915		3129.15		0.051		0.063		0.058		0.063		0.072		2.019		0.049


		15		315024		3150.24		0.051		0.066		0.059		0.065		0.076		2.020		0.055


		16		326897		3268.97		0.050		0.066		0.059		0.064		0.076		3.055		0.063


		17		321649		3216.49		0.050		0.068		0.061		0.070		0.090		2.048		0.059


		18		324605		3246.05		0.051		0.069		0.061		0.069		0.090		2.101		0.068





Graphs


Response Time: 100 sec time-series


[image: ]
Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Custom Timer: GET


Timer Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		1759922		0.000		0.008		0.007		0.011		0.017		3.003		0.032





Interval Details (secs)



		interval		count		rate		min		avg		80pct		90pct		95pct		max		stdev


		1		8491		84.91		0.001		0.001		0.002		0.002		0.003		0.014		0.001


		2		23280		232.80		0.001		0.002		0.002		0.003		0.004		0.038		0.001


		3		37695		376.95		0.001		0.002		0.003		0.004		0.005		0.214		0.003


		4		50890		508.90		0.001		0.003		0.003		0.005		0.006		0.713		0.012


		5		63165		631.65		0.001		0.004		0.004		0.006		0.008		0.670		0.017


		6		74450		744.50		0.001		0.005		0.005		0.007		0.010		0.562		0.020


		7		87572		875.72		0.001		0.005		0.005		0.007		0.010		0.722		0.022


		8		91472		914.72		0.001		0.008		0.006		0.009		0.015		0.886		0.032


		9		102732		1027.32		0.001		0.007		0.006		0.010		0.016		3.003		0.027


		10		108853		1088.53		0.001		0.008		0.006		0.010		0.019		1.027		0.031


		11		120879		1208.79		0.001		0.008		0.007		0.010		0.017		1.192		0.030


		12		122825		1228.25		0.001		0.010		0.007		0.012		0.022		0.848		0.034


		13		134123		1341.23		0.001		0.009		0.007		0.011		0.018		0.957		0.032


		14		149427		1494.27		0.001		0.008		0.007		0.010		0.015		0.791		0.030


		15		146780		1467.80		0.001		0.009		0.008		0.012		0.017		0.821		0.030


		16		149290		1492.90		0.000		0.010		0.008		0.012		0.019		1.897		0.041


		17		144629		1446.29		0.000		0.011		0.009		0.015		0.023		1.771		0.038


		18		143369		1433.69		0.001		0.013		0.010		0.016		0.025		1.693		0.044





Graphs


Response Time: 100 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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Custom Timer: SET


Timer Summary (secs)



		count		min		avg		80pct		90pct		95pct		max		stdev


		1932243		0.000		0.007		0.004		0.007		0.012		3.011		0.036





Interval Details (secs)



		interval		count		rate		min		avg		80pct		90pct		95pct		max		stdev


		1		8505		85.05		0.001		0.001		0.002		0.002		0.003		0.014		0.001


		2		23402		234.02		0.001		0.002		0.002		0.002		0.003		0.030		0.001


		3		37991		379.91		0.001		0.002		0.002		0.003		0.004		0.261		0.005


		4		51373		513.73		0.001		0.003		0.002		0.003		0.005		0.633		0.013


		5		63726		637.26		0.001		0.004		0.003		0.004		0.007		0.543		0.021


		6		74934		749.34		0.001		0.005		0.003		0.005		0.009		0.327		0.025


		7		87959		879.59		0.001		0.005		0.003		0.005		0.009		1.018		0.028


		8		93031		930.31		0.001		0.008		0.004		0.007		0.013		1.193		0.035


		9		107304		1073.04		0.001		0.006		0.004		0.006		0.012		3.011		0.028


		10		113152		1131.52		0.001		0.007		0.004		0.007		0.015		1.051		0.035


		11		127059		1270.59		0.001		0.007		0.004		0.007		0.013		1.087		0.035


		12		131645		1316.45		0.001		0.008		0.004		0.008		0.016		1.986		0.042


		13		144575		1445.75		0.001		0.008		0.004		0.007		0.013		1.808		0.036


		14		163482		1634.82		0.001		0.007		0.004		0.006		0.011		1.969		0.039


		15		168244		1682.44		0.001		0.007		0.004		0.007		0.011		1.504		0.035


		16		177606		1776.06		0.000		0.008		0.005		0.007		0.011		2.065		0.048


		17		177022		1770.22		0.000		0.008		0.005		0.009		0.016		1.996		0.039


		18		181233		1812.33		0.001		0.009		0.006		0.010		0.017		1.971		0.043





Graphs


Response Time: 100 sec time-series
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Response Time: raw data (all points)
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Throughput: 5 sec time-series
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VU Script: mem_get.py
#!/usr/bin/env python

import random
import time
import memcache

NODES = ['192.168.12.171:11211',]
WAIT_TIME = .05
KEY_RANGE = (1, 1000)

class Transaction(object):
    def __init__(self):
        self.mc = memcache.Client(NODES)
        self.custom_timers = {}

    def run(self):
        key = str(random.randint(*KEY_RANGE))

        start_timer = time.time()
        self.mc.get(key)
        stop_timer = time.time()

        self.custom_timers['GET'] = stop_timer - start_timer

        time.sleep(WAIT_TIME)
        







VU Script: mem_set.py
#!/usr/bin/env python

import random
import time
import memcache

NODES = ['192.168.12.171:11211',]
DATA_SIZE = 30000
WAIT_TIME = .05
KEY_RANGE = (1, 1000)

class Transaction(object):
    def __init__(self):
        self.mc = memcache.Client(NODES)
        self.custom_timers = {}

    def run(self):
        key = str(random.randint(*KEY_RANGE))
        data = '*' * DATA_SIZE

        start_timer = time.time()
        self.mc.set(key, data)
        stop_timer = time.time()

        self.custom_timers['SET'] = stop_timer - start_timer

        time.sleep(WAIT_TIME)
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