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Introduction and Motivation g

= Data Collection is a necessary evil for cost estimators
— To support the creation of Cost Estimating Relationships (CERSs)

— 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

© 2017 PRICE Systems, LLC All Rights Reserved | Decades of Cost Management Excellence 3



Presented at the .2017 ICEAA Professional Development § Training V\Lorkshop www.iceaaonline.com/portland2017 Ml "'ij"E
Introduction and Motivation g

= 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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= 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 = Validation
— Read from/write: — Significance testing
* Files — Regression
* Database — Visualization
e Applications
* Cloud Storage = Text Processing
— Extract data
= Transformation — Filter and transform data
— Generate and set attributes — Create documents
— Filter and sort examples o
— Normalization = Web Mining
— Decode URLs
= Modeling — Get webpages
— Correlation — Crawl web
— Clustering

— Predictive analytics
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) Process Control (37)
- ] Utility (54)
£ () Repository Access (5)

J Data Transformation (115)
I odeling (118
-] Evaluation (29)
3 () Tedt Processing (48)
3 < Wen Mining (15)
<l Server Log Processing (2)
Read Senver Log (Becision Tt
Transform Log to Session tr
& Senices (1) 'ui o D
Enrich Data by Websenice
] HTML Processing (2)
Unescape HTML Document
Extract Content
€ vty ) e
Craw' T
Get F'r-r-n= e
GetPage
Process Documents from Web Retrigve heart..
Read RSS Feed 5

S Drag and Drop Interface to Build Processes

o

Set Role

1:2)

L

Easy import of data from Excel

@) Data View Meta Data View () Plot View Agvanced Charts () Annotations

ExampleSet (138 examples, 0 special attributes, 8 regular attributes)

Row No. Age Marital_Stat.. Gender Weight_Cat.. Cholesterol Stress_Man.. Trait_Anxiety 2nd_Hear__

1 60 2 0 1 150 1 50 Yes

2 69 2 1 1 170 0 60 Yes

3 52 1 0 1] 174 1 35 Mo . ° .

w2 w0 w e Simple Data Customization

5 70 3 0 1 237 0 65 Yes

J B2 1 2 g i : =3 ‘ ExampleSet (8 examples, 0 special altributes, 6 regular attributes)

7 58 2 1 ] 140 0 45 I

8 59 2 1 ] 143 i 45 ]

9 50 2 0 0 139 0 45 | Row No. Hame URL Definition Name Type of Device Level Router Unit...

10 51 1 1 0 174 1 40 |

11 52 1 0 0 189 1 85 o1 AudioCodes -..  hitpidwwwtig...  Infrastructure Services New Projects networkDevice 2 66

12 70 2 1 1 147 1 50 ]

13 52 2 1 2 160 0 40 o2 TP-Link TL-R...  hitpidiwww tig...  Infrastructure Services New Projects networkDevice 2 73

14 74 3 1 2 178 0 75 ]

15 64 2 1 2 236 4 80 3 Cisco RV042 . hitpdwwwtig..  Infrastructure Services New Projects networkDevice 2 168

16 69 2 0 1 146 1 50 ]

17 =8 2 0 0 141 0 45 4 Axio Meory D...  hitpdiwww lig..  Infrastructure Services New Projects networkDevice 2 102

18 68 1 0 0 172 0 60 |
5 AudioCodes -...  hitpdwwwlig...  Infrastructure Services New Projects networkDevice 2 93
] D-Link Power...  hitpdwwwtig..  Infrastructure Services New Projects networkDevice 2 79
7 Zyxel ADSL2+...  hitpiwwwlig...  Infrastructure Services New Projects networkDevice 2 29
8 D-Link Power...  hitpidwwwlig... Infrastructure Services Mew Projects networkDevice 2 59
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Web Crawling: Version 1 .
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VIEW GUIDED SEARCH Laptops / Notebooks » Laptop Computers &
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Computers Results 1-10 of 10147 123 ..

Price Range

Manufacturer HP 255 G5 15.6" Notebook Laptop - AMD E-Series E2-7110 1.80GHz $420.80
Quad-core Processor, 4GB DDR3L SDRAM, 500GB HDD, 1366x768 527999
Resolution, AMD Radeon R2 Graphics, HDMI, USB 3.0 -
WSWEIUTEABA Save $150 instantly

Item#: 40018298 | Model#: WEWGIUTZABA
(1 Review) < ADDTO CART

In Stock. Usually ships same business day. (Details) Save to wishlist

Compare

HP 255 G5 15.6" Notebook - AMD AB-7310, 2GHz, 4GB DDR3L, 500GB

5442.99
HDD, 1366x768, AMD Radeon R4, DVD SuperMulfi DL, 802 11ac, $29999
Bluetooth, Windows 10 Pro 64-bit - WOS61UT#ABA
Item#: 40018294 | Model: WOSG1UT#ABA Save $150 Instantly
Be the first to review
In Stock. Usually ships same business day. (Details)

Save to wishlist

Compare
HP ZBook 14 G2 Mobile Workstation Laptop — 147 IPS Display, 20000
1920x1080, Intel Core i7-5500U Processor, 2.40GHz, 16GEB DDR3L, 587999
256GB 88D, 1GB FirePro M4150, USE 3.0, Bluetooth, Windows 7 Pro -
XOU2BUT#ABA Save $420 instantly
Item#: 40180825 | Model#: X9UZBUT#ABA e
Be the first o review +/ ADDTO CART
In Stock. Usually ships same business day. (Details) Save to wishlist
Compare
Acer Aspire E 15 E5-553-T2XN Notebook - AMD A-series A10-9600P 5441 99

Processar, 2.4 GHz, Win 10 Home, 8GB DDR4 RAM, 1TB HDD,

DVDRW, 15.6" Display, AMD Radeon R5 Graphics, Wi-Fi, HDMI, USB - .
NX GESAA 004 & ADDTO CART

Item#: 40172283 | Model: NX.GESAA 004
Be the first to review

Save to wishlist

In Stock. Usually ships same business day. (Details)

Compare -
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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
D Process » Loop through search pages »
Get Pag Prov Documents Select Attribut Transp
P a 1h] (]} wor fub q ea [T D q — "b
b i L]
Q dat wor[})
\':: dae ‘ ‘
=

= Process Documents

— Generates word vectors from a text object

www.iceaaonline.com/portland2017

Parameters
100% 9 O £ 4% @ B | ®cetpage

url
Generate Attributes o :
o G s
q o | u;b ourt e

d‘* e ot
user agent
connection imeout

®

Vid [/ L

| htipziiwww tigerdirect comiapplicationsicat| ()

10000

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



Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017 MlGE
RapidMiner for Web Crawling :

Version 1:

= Extract Information

Extracts information from (Get Page) document

— Create list of product URLs

Process

O Puogess » Loop through search pages » Process Docoments » w2 P P ¢ w H

B £da Pararneter Lt spath quarnes X
e '_I-I Edit Paraméter List xpath quénes
—;_f Specfies 2 list of alinbute NaMES 3N B COMESPONANG NP quenes. See the operaler cocumentaion for
L detadls on XPath
attribute name QUETY eXpresson
productt (mhX@cass=Rembame P aigheen]1) £\
produdt? (M h¥Gdass="temiame Vh @hreni2]
produdd (mAN@dass=HemName Ph a@hrend]
productd Umhd@dass=temtame Vh a@hrenis]
products (mhEGdass="tembame Jh M @hrens]
producth o hE@cdass=emtame Jh aGhrefs]
product? (M nX@ciass=Remliame Jh a@neen(7]
produds (M hY@ctass="membame Jh A\ hrenis]
protucty M hX@cass=temtlame Yh a@hrenis]
protuati0 (maN@class="temName P a@heen]10]
product1l (M hE@cass="temdame Vh aBhrefi11] v

4 Aod Enry _,"ﬂlmunirm 0%} xnml
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RapidMiner for Web Crawling o PRICE.

Version 1:

= Get Pages

— Sends RapidMiner out to each product link that it grabbed in Process Documents

Loop through searc...

Append Get product pages Process Documents... “BUG® - l:ﬂll.cIﬂ-l.E-l"._ Ezlleﬂ Attributes (2)
w (w wp—ge gn wh e @ P Gw o — e M B e B
CJ mt!_':: \_i w3 el {] (1] lurD £l c-lD = WD
i+ ' - | .
Split Spdit (2) Select Atiritates (1) Rename Replace Filter Examgd Filtar Examgie: !'{I-
d Y “_' -.JD ﬂ #a [T -u[} G s T e D ﬂ s T -::-D q s [T ea D q Ty -nb {:] nn s D
sE ‘"D 23] i) 122 “‘D Heg Wl G"D ? "‘D .f i)

= 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
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PRICE.

Business Desktops, Workstations and All-In-
One PCs

Refine Your Search

[ Processor v ] Memory v ] Hard Drive v I Configurable v ] [ Operating System v
Form Factor v ] Brand v ] Price
OptiPlex Precision Inspiron Deals
Starting at Fixed Starting at Starting at For current
$469.00 Workstations $279.00 $749.99 Desktop Deals
For business Starting at For home and For the ultimate
$649.00 home office experience
For professional
creators
OptiPlex
For business
The world's most secure,
manageable and reliable business
desktops that fit any workspace. I I
3000 Series 5000 Series 7000 Series

Learn more about OptiPlex
Deskiops.

View all OptiPlex

Starting at $479 00

Starting at $529.00

Starting at $589.00

Micro | Desktops

Desktops | Micro

Micro | Desktops

For everyday businesses needs and
budgets. Featuring basic
management and security features.

Commercial desklops available in
tower and small form factor for
advanced performance, security
and manageability.
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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

@ Crawa Web

] Process Docal.. Ife_evlam I "Ll.‘-,llld-(cl_.‘l Hapace (1} url !W.'—\‘FHW Adell cormAusbusine s 3/plaptops
" . - [ P PP g 2 :
° 9 ? o B j 45 E | N o B > A || Crawiing naes 4 Edit List (2)
T ] & o | |o 2] =

| ) write: pages into fles

(=) acd pages as aiicule

E Jl*.'.:‘.‘.*..iﬂ — D ﬂi{-l'!:ﬂ.E'-.I.,ﬂf.j.L " “' m - "wﬂll -*'u'; 't::_*é_i:%'s'_:ij} man pages [100
B b ? r HE - o I-L - 4 up max gapdn 2
L. | L | L i e d L J '

B BErRr
B Eoe Parameter List crwling rules X r
dekay |2000
,  EdLParameter List crawting rules o EreachE [+
SpEChos B 561 of rules A BTN, WKh inKs 10 Tollow 30 Whith Dages 1o process
max page sie !1000
rufi application ke vabug |
| fotiow_snk_wim_ratching_un = | ~vmeep0_oC q | e agel | Faped-mingr-crwier
| store_wan_matching_u = | e=p0_oC 4 | [2] obey robet eclusian
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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 URLSs)

| Extract information

quiedy type [Pamm .
dac
dse | alfinibule type [Nomlnal v
xpath queries | B EdvList (1)
B Edit Parameter List: xpath queries * 3
namespaces | 3 Egu Ligt{0)
Edit Parameter List xpath queries
i+ Specifies a list of aliribule names and their coresponding XPath queries. See the operator documentation for [+] ignore COATA
details on XPath
(] assume himl
aribule nama query expression
[Name :|nnrmal|;e-5pam-{n’."[@Id:'mssihead?sgenue'!..l!llt 1 |
Iunn Purchase Price !|-‘1‘I’1.5Dan‘n:unl:a¢ns[ JStating at) and @class="staTexty. m:snzi
[Prnt.essor }[Sh‘ll‘lq(n’.’l hE[{contains( Processoril_Aollowing-sibiing: h:amh]
|operating_system |[stringtimnsicontainsi. Operating Systamy. following-siving|
IHEmDI’r .|smnqc.‘.n-n5|uummns[ Wemory i Aallowing-siolng: hdih s||
|Harn_Dme i|smngtr.'h h5{comtains ., Hard Drive )t Aollowing-sibling n:urvm|
|Type of Device ][smnaﬂauwn') ]
[Memory_ce |[stringumnsicontainst Memon i Aollawing-sioting: hiana:ss|
[Hard_l:lrmr_(iﬂ I[srrinqwh h5{contains(. Hard Drive )i, Sollowing-sibling h'drufh|
[Lever |[strngezy |
;Demnmnn hame| |smngc'E|1-u User Senices New Projects’) |

G Halp Comment

=i. Extract Information

gjddEnh'y || :;EemmveEn‘ln' I eﬂanh”xgam:el I
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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
Row MNo. URL MName Definition Name Hard _Drive Hard_Drive.. Level MWemory Memory GB Operating_System Processor Type of Device Unit Purchase Price
1 hitp:iiwww.di Latitude 13 3( End User Services M.2 128GB £ 128 2 4GB (1x4G) . 4 Windows 10 Pro 64t Pentium DC laptop 699
2 hitp:#weww.dv Latitude 12 7( End User Services M.2 128GB £ 128 2 4GB (1x4GB 4 Windows 10 Pro, 64- 6th Generat laptop 1049
3 hitp:fiwww.di Latitude 13 7( End User Services M.2 128GB £ 128 2 4GB LPDDR 4 MTHOM#;& Intel® Core’ laptop 1299
4 hitp:iiwww.dv New Inspiron End User Services 500GE 5400 500 2 4GB Single ¢ 4 Windows 10 Home, Intel® Pentii laptop 499
5 hitp:iiwww.di New Inspiron End User Services 500GB 5400 500 2 4GB Single ¢ 4 Windows 10 Home, Intel® Pentii laptop 449
6 hitp:iiwww.dv New Inspiron End User Services 256GB Solid 256 2 8GBDual CI 8 Windows 10 Home € 6th Generat laptop 749
7 hitp:iwww.di New Inspiron End User Services 256GB Solid 256 2 8GBDualCl 8 Windows 10 Home € 6th Generat laptop 749
8 hitpiiwww.di Precision 15 End User Services 500GB 2.5 ir 500 2 B8GB (2x4GB 8 Windows 7 Professii Intel® Core” laptop 999
9 hitp:iiwww.dv Precision 15! End User Services 500GB 2.5ir 500 2 8GB (2x4GB 8 Windows 7 Professiv Intel® Core? laptop 1399
10 hitp:fiwww.dv XPS 15 Lapto End User Services 500GB 7200 200 2 8GB (1x8G). 8 Windows 10 Home, 6th Generat laptop 999
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Implementation to Support Commodity Pricing Data Collection /PIPICE:

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

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



Presented at the 2017 JCEAA Professional Developmept & Training Workshop

IT Hardware for TrueFindings® an
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d TruePlanning PRICE.

Voo Shared | Project | Cost Object
1 Sttt Date "] Name - IVaIue Method Type
3 Type of Device [ ; " T
e Lot 8 53 Laptops - Unit Purchase Price 710.031578947... Distribution Mean
4 Service Level 3.00 «3
5 Number of Deployments Custom - Yearly . on
6 Quaniiy Per Next Higher Level ©= Routers- Unit Purchase Price 6406.29338842... Distribution Mean
7| Purchase oc Lasse Purchase [ D= Servers - Unit Purchase Price 1573.89285714... Distribution Mean
8 Service Options In-House [ 52 Storage Devices - Unit Purchase Price  1369.10394265... Distribution Mean
9 Project Details 53 Switches - Unit Purchase Price 389.513089005... Distribution Mean
) Opeczesonal Bruchuivey 1000 53 Tablets - Unit Purchase Price 932.086206896... Distribution Mean
Pi-twan Ipnes 53 Workstations - Unit Purchase Price  783.866310160... Distribution Mean
12 Unit Purchase Price 710.03
13 Inventory Selected Column W | Clipboard 7 | Import/kxport & | Finding
14| Un Listime Search TrueFindings Database ~ 8 X | Data(95rows) |
15 mm [ Your_&iaﬂ:h_____ Mame Definition Name | Type of Device Number of De... | Unit Purcha... a|Extemnal Integr... | Total Weight |Ha
- 4 (x| (=) Type of Device I 1 1 1 1 | | I
16 Software Price per Unit () laptop 1 HP Chromebo...  End User Servi..  laptop 1 179 1 0 16
17 Annual Training per End User 2 HP Chromebo... End User Servi...  laptop 1 189 1 0 16
3 HP Chromebo... End User Servi...  laptop 1 199 1 0 16
R Cevniot Spnon por Bl ey 4 | ASUSIL6"Eee.. EndUserSemi.. laptop 1 211 1 0 £V
18 Training per Unit Delivered by Help Desk Analyst 5 | Lenovo ThinkP... End UserServi.. laptop 1 259 1 0 121
6 HP Chromebo..  End User Servi...  laptop 1 273 1 0 16
_‘{ Acer Aspire E1 ... End User Servi...  laptop 1 302 1 0 S0
g Acer Aspire E5...  End User Servi...  laptop 1 302 1 ] 500
I |« ) m .
Gm 'Disl‘riiut'lon Finder 2 Dependency Finder _ Curve Finder | MultiCurve Finder | Findings _
oy e Y [ St
Mem;ry ) » Dependent Variabl - Unit Purchase Price |~ ‘Unit Purchase Price’ Di Chart Type: Box Plot
Operating_System © R E 1875 4 - =
Processor © A - Statistics Data L
URLY, | i
Performance B - Min 179
Number of Devices (35) ‘E 1375 @ 1375 L Max 1699
Unit Purchase Price (35) E [ i % =
Extemal Integration Complexity (35) @ : e . % 6.5
Total Weight (35) 2 or 2 ey
Hard_Drive_GE (35) g
Memory_GB (55) E Feage Mes
:E 25th Percentile
3751 15th Percentie |
Whiskers Percentiles;  '15/85t
12§ +—————— -125
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ommodity Pricing Data Collection

PRICE.

= These data points can also be accessed via the File New Template
Search in TruePlanning 16.0 for immediate drag and drop into a

proj

Account

Options

ect file.

New

&+ Home | IT Hardware

1
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Laptops

Routers
Switches

Printers

Servers

Storage Devices

Tablsts

HP Elite x2 1012 G1 Thlet - Core 3 6¥30 / 900 MHz, Win 10 Pro 64-bit, 4GB RAM, 128GB S50, 12" TIPS to

HP Elte x2 1012 G1 Thblet - Core 3 6¥30 / 900 MHz. Win 10 Pro &..

Microsoft Surfce Pro 4 Thiet Bundle — Intel Care i5 6300U Dul-Cor

HP Elite X3 Windows Phone - 4G HSPA= - 64 GB - icro SDXC slot ..

Microsoft Surfce Pro 4 Thlet Bundle - Intel Core i7-6650U Dul-Cor..

VISUAL LAND Preier 10 IPS Windows Thlet - 10.1" IPS Screen. 1.
HF Pro 408 G1 Thlet - Intel Ato Z3736F. 1.33 GHz, Windows 8.1 ...

HP SBY Hite X2 1012G1 12" Thlet - IPS Touchscreen, 1520x 1
HF SBY Eite X2 1012 G1 12" Thlet - IPS Touchscreen, 1920 1..
Microsoft Surfce Pro 4 - 12.3" Clss, Intel® Core™ M3, 4GB RAM, ..

HP Eltex2 1011 G1 Tblet - Core M 5Y10C. Windows 81. 4GB R...

Microsoft Surfce Pro 4 - 12.3" Clss, Intel® Core™ i5, 4GB RAM. 12

Lenovo ThinkPd X1 12" Thlet 20GG - Thlet w./ Detchble KB, Tou...
HP Elite X2 1012 Thlet PC - Intel Dul-Core 3-630 $00MHz Proce...
HP Elite X2 Thlet PC - Intel Dul-Core 3-6'30 Processor, 128GE 5...
HP 5t Buy Elite X2 Tblet PC - Intel Dul-Core 5-6Y54 Processor, 12..

Microsoft Surfce Pro 4 - 12.3" Clss, Intel® Core™ i5, BGB RAM. 25

Microsoft Surfce Pro 2 Thilet - Intel Core i5 4300U Dul-Core Proce...
HF Elite X2 1012 Thlet PC - Intel Dul-Core 5657 1.1GHz Proces...
HF Eite X2 1012 Thlet PC - Intel Dul-Core 3-6'54 1.1GHz Proces...

ms, LLC All Rights Reserved | Decades of Cost Management Excellence

Phase Set: A <lnherited> Worksheet Set: A <Inherited>
Value

1 Start Date |
2 Device Information

3 Type of Device Tablet | v
4 Mumber of Devices 1.00
5 Service Options In-House | ¥
& Project Details

7 Organizational Productivity 1.000 |+
£ Purchase Inputs

9 Unit Purchase Price 1.049.00
10 Supperting Details

11 Training per Device 0.00
12 Training per Unit Delivered by Help Desk Analyst 0.00
13 Setup and Installation Time per Device 1.00
14 Work by Systems Administrator 50.00%
15 IT Manager Time per Unit 10.00%
16 Integration Information

17 Mumber of Operational Hours 0.00
18 Recovery Time Objective 400
19 Extemal Integration Complesdty 1.00 [+
20 Total Weight 0.000
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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

= |T 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
e Ex: Purchased Hardware Unit Cost

© 2017 PRICE Systems, LLC All Rights Reserved | Decades of Cost Management Excellence
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Future Directions @

Infrastructure as a service (1aa$S): refers to online services that abstract

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

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

= |aa$S pricing comparisons
— Collect laaS features and pricing
— Normalize pricing in order to compare
— Collect data from multiple websites

— Keep pricing knowledge up to date

© 2017 PRICE Systems, LLC All Rights Reserved | Decades of Cost Management Excellence
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laa$S Providers List: Comparison And Guide

laasS Provider: Windows Azure

Despite the name, Windows Azure is not a Windows-only 1aaSs.

The compute and storage services offered are typical of what .
you'll find in other 1aas providers, and administrators used to . .
Microsoft platforms will find working with Windows Azure much

easier. The laas offers ready access to virtual networks, service WindDWS Azuref

i buses, message queues, and non-relational storage platforms as
laaS Provider: Amazon AWS well.

Amazon Web Services offers a f
offerings, including on-demand i
services such as Amazon Elastic

Easy-to-use administration tool, especially for Windows admins. Windows Azure can also
be used as a PaaS.

T AMAZON ceuinstances. as well as Elasti e i . . .
A = IneEi s Minimal, easy-to-use portal interface may not be so appealing to command line gurus.
webservices™ perormance SsDs on the storag

offers infrastructure services suc [ERTENEY
passing, archival storage, in-me
services, both relational and No! JELRLTH Free 30-day trial with a limit of up to 5200 is available for new users.

m $0.02 to $1.60 per hour. Storage prices range from $0.07/GB/month to $0.12/GB/month,
depending on level of redundancy.

Key Rich set of services and integrated monitoring tools; competitive pricing model.
Features AWS can also be used as a PaaS.

AWS is a complex mixture of services. As your workflows become more complex and you
ETNENGO S use more services it can be difficult to project expenses. However, Amazon offers a
monthly calculator to help estimate your costs.

Instances range from $0.113/hour to $6.82/hour, with volume discounts available for
Pricing reserved instances. Storage prices range from 50.095/GB/month to $0.125/GB/month.
Additional charges for application services and data egress may apply.

Mew users can get 750 hours, 30GB storage and 15GB bandwidth for free with AWS's Free
Usage Tier.

© 2017 PRICE Systems, LLC All Rights Reserved | Decades of Cost Management Excellence
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= Custom solutions for clients

— based on their specific purchasing vendors and products

— crawl noisy excel files for a faster, automated data collection/transformation

< C | & Secure | https://www.gsaadvantage.gov/robots.txt

G Google f8) 16.0 (&) Config 160 (@) 16.1 fE) Config 16.1 (@ mtbuild (®)

User-agent: *

Disallow: /fadvantage/

Disallow: Sfadvgsa/ebuy buyer/

Disallow: fadvgsa/advantage/profile/

Disallow: fadvgsa/advantage/punchout/ “ ”

Disallow: fadvgsa/fadvantage/sas/ u 1 // 1
Disallow: fadvgsa/advantage/search/ USIng rObOtS'tXt teSt tOO| to Verlfy
Disallow: fadvgsa/advantage/catalog/ . . .

Disallow: /fadvgsa/advantage/checkout/ CraW“ng |S avallable

Disallow: /fadvgsaladvantage/contractor/

Disallow: fadvgsa/advantage/elib/ . .
Disollon: /odvaen/advontoge/ fedstrip/ — Ex: GSA Advantage does not allow web crawling
Disallow: fadvgsa/advantage/information/

Disallow: fadvgsa/advantage/logout/

Disallow: fadvgsa/fadvantage/orderhistory/

Disallow: fadvgsa/advantage/ordering/

Disallow: /fadvgsaladvantage/parkcart/

Disallow: /fadvgsaladvantage/cart/

Disallow: fadvgsa/advantage/include/

Disallow: fadvgsa/advantage/layouts/

Disallow: fadvgsa/advantage/tiles/
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Questions
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Resources ==

RapidMiner can be downloaded from:
https://my.rapidminer.com/nexus/account/index.html#tdownloads
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/

laaS Providers List: Comparison And Guide
http://www.tomsitpro.com/articles/iaas-providers,1-1560.html
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