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Introduction and Motivation

 Data Collection is a necessary evil for cost estimators
– To support the creation of Cost Estimating Relationships (CERs)
– To support estimating by analogy
– To support selection of input values for cost estimating models

 Data collection is hard
– Data is often hard to find
– Data is often hard to mine as the process is tedious and time consuming
– Data is often very noisy making it hard to understand and extract from

 Manual data collection is unreliable
– Inconsistency between data collectors
– Prone to human and technical errors
– Unable to automatically analyze data
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Introduction and Motivation

 Motivation for automated data collection:
– TruePlanning ® Information Technology Services Cost Model

 Many of the models we developed for IT Services required 
commodity pricing information

 Commodity pricing is hard to estimate over time because
– Prices are constantly changing
– Many companies have negotiated agreements with specific vendors
– There are many things that drive commodity pricing outside of the scope of a typical 

cost estimating relationship
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Data Collection Challenges

 Finding the right data
– Accurate pricing data
– Significant technical and specification information
– Normalization across multiple vendors

 Keeping the data up to date
– Commodity prices change frequently – based on market factors, supply and demand, 

etc.
– Good pricing data from last quarter is unlikely to relevant in this quarter

 Need a solution that is:
– Repeatable
– Consistent
– Can be accomplished quickly with the push of a button
– Can be updated regularly without extensive time investment
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Introduction to Web Crawling

 What is a web crawling?
– Automated process that browses the World Wide Web in a methodical manner
– Used to provide up-to-date data
– Used to gather/store specific information from a website

 Web Crawling Tools
– Tableau
– RapidMiner
– Mozenda
– Knime
– Weka
– Orange, etc.

Top 50 open source web crawlers for data mining: 
http://bigdata-madesimple.com/top-50-open-source-web-crawlers-for-data-mining/
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Introduction to Web Crawling
 HTML source code

– While the website layout may change, html source stays consistent
• Ex: looking for “memory” on webpage
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RapidMiner

 Open source, predictive analytics platform
– Freely available, may be modified and redistributed

 Available under the GNU Affero General Public License (AGPL)
– Free software license 

 User friendly, graphical user interface that allows for:
– data collection and data mining
– data loading and transformation
– predictive analytics and statistical modeling
– data preprocessing and visualization
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Summary of RapidMiner Capability

 Data Access
– Read from/write:

• Files
• Database
• Applications
• Cloud Storage

 Transformation
– Generate and set attributes
– Filter and sort examples
– Normalization

 Modeling
– Correlation
– Clustering
– Predictive analytics

 Validation
– Significance testing
– Regression
– Visualization

 Text Processing
– Extract data
– Filter and transform data
– Create documents

 Web Mining
– Decode URLs
– Get webpages
– Crawl web
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Introduction to RapidMiner Capabilities

Drag and Drop Interface to Build Processes
Easy import of data from Excel

Simple Data Customization
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Web Crawling: Version 1
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RapidMiner for Web Crawling

Version 1:

 Get Page
– Identify a webpage URL
– RapidMiner sends a GET request via HTTP 
– Returns the webpage as a document

– RapidMiner can crawl and scrape this document

 Process Documents
– Generates word vectors from a text object
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RapidMiner for Web Crawling

Version 1:

 Extract Information
– Extracts information from (Get Page) document
– Create list of product URLs
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RapidMiner for Web Crawling

Version 1:

 Get Pages
– Sends RapidMiner out to each product link that it grabbed in Process Documents

 Process Documents from Data
– Generates word vectors from string attributes

 Extract Information
– Extracts information from (Get Page) document
– XML Path Language (XPath) queries extract specifications from the document 
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Web Crawling: Version 2
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RapidMiner for Web Crawling

Version 2:

 Crawl Web
– Start on the specified URL
– Crawling rules tell RapidMiner which links to follow
– Store retrieved pages in an Example Set
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RapidMiner for Web Crawling

Version 2:

 Process Documents from Data
– Generates word vectors from string attributes

 Extract Information
– Extracts information from a document (stored URLs)
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Implementation to Support Commodity Pricing Data Collection

Transforming the data

 Map
– Normalize data by mapping units to conversion factors

 Replace
– Replace specific columns with just numerical values

 Rename
– Rename attribute names to fit your data sets

 Filter
– Filter out missing or unwanted data

 Reorder
– Transform rows to match your ideal data set order
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Implementation to Support Commodity Pricing Data Collection

 Processes have been created to crawl Dell, HP and TigerDirect for 
pricing and performance data for:

– Laptops
– Workstations
– Tablets
– Printers
– Storage Devices
– Servers
– Other Supporting Hardware

 These processes create Excel files that are directly importable into 
the IT Hardware TrueFindings® database

 This database can be updated in several hours to support quarterly 
updates which can be distributed to the community
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IT Hardware for TrueFindings® and TruePlanning®
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Implementation to Support Commodity Pricing Data Collection

 These data points can also be accessed via the File New Template 
Search in TruePlanning 16.0 for immediate drag and drop into a 
project file.
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Future Directions

 IT Hardware Commodity database
– Quarterly updates with the existing processes that have been developed 
– Add additional data sets from new websites based on user suggestions
– Including more specifications depending on user needs

 IT Software pricing requirements
– We are currently investigating the feasibility of creating similar processes to support this
– This may be problematic because many software applications require calls to the vendor 

for quotes – we’re hopeful we may be able to find sources
– Customers may use specific vendor sites not available to us to crawl

 Extending processes to Hardware and Microcircuits
– Include commodity prices for electronic components

• Ex: Microcircuits board cost
– Include Hardware COTS cost estimation

• Ex: Purchased Hardware Unit Cost
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Future Directions

Infrastructure as a service (IaaS): refers to online services that abstract 

the user from the details of infrastructure like physical computing resources, 

location, data partitioning, scaling, security, backup etc.

 IaaS pricing comparisons
– Collect IaaS features and pricing
– Normalize pricing in order to compare
– Collect data from multiple websites
– Keep pricing knowledge up to date
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Future Directions
IaaS Providers List: Comparison And Guide
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Future Directions

 Custom solutions for clients 
– based on their specific purchasing vendors and products
– crawl noisy excel files for a faster, automated data collection/transformation

 Using “/robots.txt” test tool to verify 
crawling is available 

– Ex: GSA Advantage does not allow web crawling

Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017



© 2017 PRICE Systems, LLC All Rights Reserved  |  Decades of Cost Management Excellence 26

Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017



© 2017 PRICE Systems, LLC All Rights Reserved  |  Decades of Cost Management Excellence 27

Resources

RapidMiner can be downloaded from:
https://my.rapidminer.com/nexus/account/index.html#downloads
Tableau can be downloaded from:
https://www.tableau.com/trial/data-mining#form
Mozenda can be downloaded from:
https://accounts.mozenda.com/signup
Knime can be downloaded from:
https://www.knime.org/downloads/overview
Weka can be downloaded from:
http://www.cs.waikato.ac.nz/ml/weka/downloading.html
Orange can be downloaded from:
http://orange.biolab.si/download/
IaaS Providers List: Comparison And Guide
http://www.tomsitpro.com/articles/iaas-providers,1-1560.html
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