
Campus FM Technology Association
Facilities Geospatial Technologies Showcase

Integrating GIS and IWMS to Create
An Effective Space Planning Tool

Presented by
Niels la Cour, Senior Physical Planner

Campus Planning, a division of Facilities and Campus Services
University of Massachusetts Amherst
Umass at a Glance:
• 28,635   Students
• 1,300   Full Time Faculty
• 5,000+ Employees
• 12.5 +    Million square feet
• 200 +     Major Buildings (Main Campus)
• 1,450     Acre Campus
• 1 FTE GIS Architect in A&F Support Services
• Individuals involved from Campus Planning, 

Design and Construction Management, Physical Plant
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Agenda – The Power of Data Interoperability

• The Pieces of the Puzzle
• The Pursuit of Planning Tools for Decision Support
• Why Data Interoperability (FME)
• Overview of the FME Workbench
• Working Toward Dynamic Data Driven Reports
• Examples of Interoperability and Other Tools

Special Thanks to my colleagues for their contributions:
Dr. Alexander Stepanov, Jonathan Contract, Lukasz Czarniecki, 

Mohamed Abdelaal, Roxanne Verdi, Negar Pourshadi, Lindsay Kenney
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7,000 tons of waste (56% 
recycled) annually

40,000+ meals/day

$26M and 2 
trillion BTU’s 
in 2013

$1.03B 
Revenues, 
$1.01B 
Expenditures

12.8M GSF in 388 bldgs
(50 heritage)
1,450 acres campus
19 mi roads
27 mi steam
10 mi electricity

200+ degree 
programs,  7,000 
course sections/ 
year, 400 
classrooms

$150M on new 
construction, DM, 
renovation & IT

Flagship of System, BOT, 3 
unions & public 
procurement laws

About 35,000 
individuals and 
14,000 beds 
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Vision Goals

Identify Needs

Identify Assets

Needs/ Assets Analysis

Evaluate Outcome/ Plan

Implementation

Capital Funding Requests

Facilities Plan

Options

• Location
• Timing
• Size/ configuration
• Condition

• Costs
• Proximities/ location
• Capacity/ size/ configuration
• Condition/ infrastructure
• Timing/ availability
• Capital available/ needed

• Adjust with new information

• Hiring objectives
• Student population Targets
• College strategic plans

• Efficiencies
• Opportunities/ timing
• Funding in line
• Campus priorities (1st yr. seminars) 
• Develop broad goals/ building

• Space requests
• New hire needs

Cycle of Planning
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Campus as Systems: Buildings

Scheduling R25
HR Personnel
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Principles of integration
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Principles of integration
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Data InterOperability WorkBench

Sources (E) Destinations (L)Transformation (T)

•Visual programming
•Visual debugging
•Log files

Support for more than 300 data formats
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“Reporting functionality”:  Mapnik Rasterizer

GUI interface to powerful open‐source 
http://mapnik.org

Defines “rules” for rendering

 Highly customizable rendering engine
 Automation of high quality ‘maps’ 
 Pre‐render components of reports

Data
Layers

Data
Layers

Styles & Rules
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“Reporting functionality”:  Mapnik Rasterizer

GUI interface to powerful open‐source 
http://mapnik.org

Defines “rules” for rendering

An approach to automate ‘cartography’ tasks

2D/data, 3D data, labels, diff geometries

https://owenpowell.wordpress.com/ Safe Software Rendering report components
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“Reporting functionality”:  PDF Page Formatter

GUI interface to create  and populate
PDF Documents/Reports via templates

Defines “rules” for PDF templates

Highly customizable rendering engine

Data
Layers

PDF report template

Pre‐rendered
components
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“Reporting functionality”:  PDF Page Formatter
GUI interface to design templates

Data
Layers

PDF report template – define placeholders for components

Pre‐rendered
components

“Placeholders”
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EXTRACTING TEXT INFORMATION

SEE U702‐2 (1955) LOC. APPROX.

6,000 notes
30 year of experience
Period 1940s – current
4 layers: STEAM/ELECTRIC/WATER/DRAINAGE 
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EXTRACTING TEXT INFORMATION

Regular expressions allows one to do advance search for patterns ( learn once, re‐use 
everywhere)
We use the same approach to extract utility attributes from CAD annotation layers
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Implementing Rectilinear Steiner Minimal Trees

Space Assignment
Location/Allocation
User/Space Interaction

2D/3D Routing
Evacuation Planning
Accessibility 
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Implementing Rectilinear Steiner Minimal Trees

21 rows of code to implement MST transformer
4 rows to solve Minimum Spanning Tree sub‐problem using NetworkX (LANL ) (http://networkx.lanl.gov/)
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Export Revit Plans to CAD and Modified in FME

• Step 9 – Navigate to CD 
Reflected Ceiling Plans

• Step 10 – Select Visibility /
Graphics
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FME Identifies Layers to Export and Attributes
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Floor , Building and Document Data
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Room and Space Data
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Room and Space Data on Floorplans
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Room and Space Data in Reports
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ICR Space Survey
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Room and Space Data in the Survey
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Interim Steps: SharePoint Helps Illustrate Campus 
Space Use, Organization and Viewing of Drawings
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Data Driven Reports ‐ Legend
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Data Driven Reports ‐ Floorplans
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Data Driven Reports – Data Assembly
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Data Driven Reports – Report Assembly
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Data Driven Reports – Report Assembly
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Default Tableau map (service) UMass‐Amherst GIS map ( + 200 Buildings)
How can we approach reporting on building level with Tableau? 

a) How to bring GIS Building footprints into Tableau shapes
b) How to bring centroids of Buildings as X/Y (lat/long) into Tableau
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Converts  BUILDINGS footprints from GIS representation to SQL Table
which represents a line by storing shape_id, point sequence and lat/long.

Most complex part is “VertexCounter” transformer ….
Available as a free custom transformer from FME Store …
Programming time = 0.

Example of simple FME workflow to bring any polygon/line  GIS geometry into Tableau
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Building Footprints in Tableau.
Now it’s ready to be connected with data tables and to run analytics



UMASS
AMHERST
UMASS
AMHERST campus planningc a m p u s   p l a n n i n g

a division of  facilities and campus services

FME  converts Building Footprints to centroids (Polygons ‐> X/Y centroid ‐> Lat/Lon):
Student distribution at 10am on Thursday (Fall 2013)
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CFTA, Facilities Technologies Geospatial  Showcase – June 30, 2015

G I S@UMASS
It’s the Data Stupid


