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Effortless Building Census 
Sam Kome 

Claremont Colleges Library 

@skome 

Presenter
Presentation Notes
Most if not all libraries need to collect and report building use, along with a the myriad other statistics. 
Some of us may count patrons via electronic or mechanical entry gates that have automatic counters.  
Some of us perform manual headcounts by walking through buildings, perhaps to augment and verify gate counts.
Some of us have fairly elaborate infrared or bluetooth sensors and may ask patrons to carry an electronic beacon or install a phone app.

These methods provide very basic data.  These data are not granular by time.  We don’t know what time the patrons arrive or leave so we can’t determine even a basic fact like average dwelling time -- how long patrons spend in our buildings.  
We don’t know how many times patrons re-enter the building, so we can’t get a clear picture of how the library fits in their day.

These data are not granular by location.  We don’t know how patrons inhabit and move through the buildings. We don’t know which campus they are from, in the case of consortia.

In the case of consortia, this may be critical information.  The Claremont Colleges Library supports 5 undergraduate and 2 graduate institutions.  These 7 institutions support the library via a formula based on full time enrollment.  The question often arises; “Do our students use the library?”, which may be followed by, “Isn’t everything electronic now?”  Which is of course a different presentation, or conference, or just a round of adult beverages. Several rounds.  

“Do OUR students use the library?”  “WHEN and HOW do they use the library building”   How can we answer these questions? 

I will briefly discuss problems with headcounts, and then present a methodology for gathering building census via wireless access controller logs.  The answers to these questions and MANY MORE will emerge.  Now, the first word of the talk title, “Effortless”.  The truth is, setting this up will require some small effort.  Once set up, reports can appear via email AS IF BY MAGIC, at a frequency of your own choosing.

Along the way we will address patron privacy concerns because we should always keep privacy in mind. 

For this all to work, the following are required:
1. Wireless provision via a central wireless controller and distributed access points. 
2. ACCESS to the controller and/or logs.  Our IT partners in Pomona College and CUC IT make this possible for me. We try to provide relevant information back to them.  
Aruba and Cisco are common and I’ll describe what’s possible with Aruba because that’s what I have to work with.  My understanding of Cisco’s product is that these results are possible on that platform.  
3. Shibboleth/CAS type environments where campus affiliation is part of the user network id. 

I think this methodology will be interesting, helpful, and novel.  If you are already doing this, I would like to hear about your experiences during the QA.  If you are not already doing this, I’d like to hear your reactions and will be happy to try to answer any questions.
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Gates 

Presenter
Presentation Notes
Electronic or mechanical gates that count ingress and egress provide a basic fact; a human (probably) moved past.  

Many of these don’t provide timestamps so the data are captured at some interval; in our case daily.  

In the case of multiple entrances, these data are especially problematic.  Any given patron may enter one door and exit another.  

For example, we have three entrances each equipped with 3M gates. Each gate counts ingress and egress on one mechanical counter.  
To get a daily ingress count we divide that number by 2, but we KNOW that patrons will enter the North entrance and exit via the café.  
So we take these numbers with a big grain of salt.
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Gates 

• Basic, better-than-nothing indication 
of relative activity 

• Low frequency 
• No (campus) affiliation 
• Problematic with multiple entrances 

 

Presenter
Presentation Notes
This food is terrible and there’s so little of it!
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Headcounts 

Presenter
Presentation Notes
Headcounts require one or more staff members to walk through our entire building with a collection instrument – we use paper seating charts, and would like to try the Suma tablet application from NCSU. Regardless it takes at least an hour to cover the buildings so this is a fairly expensive task that can only be performed a few times per day, at best.

The staff can’t always conform to an exact schedule, nor does everyone collect the data in exactly the same way.  How for one example, should I count an empty seat at a table that has a bag and laptop on it?  Where is that patron? Bathroom? Services Desk? Copiers?   Know what I mean?

We don’t know if we’re counting campus-affiliated folks, and we really need to be able to know that and more – such as proportional campus representation.

So these data are not hugely reliable.  And they don’t contain everything we need.
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• High Effort 
• Low frequency 
• Inconsistent collection 
• No campus affiliation 

Headcounts 

Presenter
Presentation Notes
This food is expensive, mediocre, and yet we want more.
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We need: 
Granular Time 
Home Campus 
Building 
locations 
Mobiles? 

Presenter
Presentation Notes
So if we could design a perfect building census report, what would it include?
We do want an accurate total daily count, and actually let’s have that by hour so we can be a bit smarter with desk staffing. Then we could know when it’s best to allow noisy facilities maintenance projects.   
Actually we often need to know the building population at arbitrary times, don’t we?  Perhaps we’re planning study breaks, or want to pre and post assess an event. So let’s count every minute. 

Sure would be great to have those data by building locations, like Honnold – First floor – East.  Our library consists of three contiguous buildings 4 stories tall. At any given moment how many patrons are in the café? How many on the mezzanine, in the Green Room, the Special Collections Reading Room, the main conference room, etc. 

Or do we need to get down to the table? Do we need that level of granularity? 

Finally we in Claremont and perhaps at your institution, need to know Campus affiliation. How many Pitzer students use the quiet floor? Versus HMC?  How long do they spend there, on average?

Oh hey, we’d like to know something about computing devices patrons are carrying. Smart phones? Tablets? Laptops? 
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We want to collect these variables: 
# People 
Time – continuously 
Campus affiliation 
Building location 
Activity indication 
Computing hardware, OS 

Presenter
Presentation Notes
But we can’t walk around harassing patrons non-stop, and we don’t even have the staff. We want all this and we want it to happen automatically and invisibly.
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Centralized Wireless 

Presenter
Presentation Notes
The means exists. It’s right behind you. Or above you. Or both.
The data are captured by the central wireless controller(s).  Modern wireless is now commonly provisioned this way .
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Centralized Wireless 

Presenter
Presentation Notes
A little background.  In 2006 our wireless system was a bunch of old, tired, independent wireless access points. At any given hour one of them needed to be rebooted, by hand, and staff and patrons got to experience firsthand the most dire of firstworld problems: NO INTERNET. 

It was horrible for everyone. This kind of set up provides little to no useful information and simply doesn’t scale up. If this is your situation you have my empathy and I hope this presentation provides enough evidence to initiate an upgrade. 

So we realized we had a problem, that’s step 1, right.  A little research revealed that 21st century institutional-strength wireless systems have a central controller that manages loads and loads of access points. 

The controller is a relatively powerful computer; the access points (APs) are relatively simple radios. Traffic passes through the APs to and from the controller; the controller logs some telemetry data we’ll see in a moment. 

We RFP’d and got quotes from Aruba and Cisco.  We couldn’t afford either one, but we worked out a mutually beneficial cost-share with one of our stakeholder colleges to share their Aruba controller.   Aruba and Cisco are the systems I usually see as I ramble around; I reckon your campus is using one or the other.  If not, I hope they are at least using a centralized control system like this where AP reboots are insignificant events.




Access available handouts at ala.15.ala.org/sessions/handouts. 
 

Standard Reports 

Presenter
Presentation Notes
So that’s the setup.  A central controller provides wireless to clients via a fleet of access points.  The controller also logs some aspects of the activity.  Is anyone wondering what gets logged?  It’s important, right?  The good news is, not *too* much, and just enough.

Your mileage will vary according to make and model.  By logging onto the wireless controller we can see a dashboard view of the number of devices, aka clients, connected to the controller by arbitrary time periods.  

Now if we assume that everyone carries one wireless device connected to the network, this is already roughly equivalent to a headcount, and can be fairly location-specific and is independent of time. Any time period can be examined.

Of course one device per person is a pretty big assumption. The 64k question is, how many patrons per device, or devices per patron.  Hold onto that question.
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Standard Reports 

Presenter
Presentation Notes
And the amount of bandwidth consumed.  I don’t have to worry too much about bandwidth, praise the internet, it’s just interesting to see when the download spikes occur – almost certainly streaming video, almost certainly stress relief.
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Standard Reports 

Presenter
Presentation Notes
So that’s the setup.  A central controller provides wireless to clients via a fleet of access points.  The controller also logs some aspects of the activity.  Is anyone wondering what gets logged?  It’s important, right?  The good news is, not *too* much, and just enough.

Your mileage will vary according to make and model.  By logging onto the wireless controller we can see a dashboard view of the number of devices, aka clients, connected to the controller by arbitrary time periods.  And the amount of bandwidth consumed.

Now if we assume that everyone carries one wireless device connected to the network, this is already roughly equivalent to a headcount, and can be fairly location-specific and is independent of time. Any time period can be examined.

Of course one device per person is a pretty big assumption. The 64k question is, how many patrons per device, or devices per patron.  Hold onto that question.

We wanted to know where these folks are in the building. 
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Naming convention: 
building divisions 

Presenter
Presentation Notes
To figure out where patrons are in the building, it very much helps to name the access points for their buildilng locations. Let’s look at that.

Consider that the access points provide wireless internet access to a discrete radius.  
Their locations are carefully chosen in order to provide full building coverage, so they are distributed on each and every floor, densest where higher populations are expected.   
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Naming convention: 
building divisions 
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Naming convention: 
building divisions 

Presenter
Presentation Notes
The signal strength of each client’s connection is logged and can be reported. That signal strength number will helps us refine the client’s location.  
[Image: Heat map with APs overlaid]
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Naming convention: 
building divisions 

Presenter
Presentation Notes
A graphic example of how signal strength can suggest patron location.  Actual data, not actual locations, ids are obscured.   Let’s look at the actual data.
[Image: Heat map with APs overlaid]
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Custom Reports  

Presenter
Presentation Notes
So we’re not limited to the standard reports.  The controller is aware of and can log WHO connected, what DEVICE connected, WHEN did they connect.  

Importantly the sites visited or specific application software used is NOT  recorded.  I want to emphasize this: I would not want to know this, let alone report it.  
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Custom Reports 

Presenter
Presentation Notes
We said we’d need:
# People
Location
Activity indication
Campus
Time - as granular as wanted
Type of hardware(s)
Type of software
Can we get these from the reports? Heck yes.  
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Custom Reports 
MAC Address 14:1A:A3:73:08:76 
Username samk@cuc 
Role CLAREMONT-WPA-ROLE 
Device Name CUC-MUDD-3-KECK-2 
Group Access Points 

Folder Top > CUC > Honold Mudd Library > Third Floor 
Device Location - 
Connect Time 5/5/2015 7:40 
Disconnect Time 5/5/2015 11:07 
Duration 3 hrs 27 mins 
Total Traffic (MB) 6.92 
Total Traffic In (MB) 2.66 
Total Traffic Out (MB) 4.27 
Avg Usage (Kbps) 4.86 
Avg Signal (dBm) -58.18 
Avg Signal Quality 24 
Vendor Unknown 
Connection Mode 802.11n (2.4 GHz) 
SSID Claremont-WPA 
AOS Device Type Android 
Device Type Android 
Manufacturer - 
Model XT1045 
OS Android 

OS Detail Linux; U; Android 4.4.4; XT1045 Build/KXB21.14-L1.63 

Presenter
Presentation Notes
We parse off the campus affiliation from the network user id and then anonymize the id.  In our case, which may be common for Shibboleth/CAS type environments, campus affiliation is part of the user network id.

That can be done with Open Refine, python, or your text mangling tool of choice.  
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Analysis / Findings 

Need Have 
Count Counts of people and computers 
Granular Time Timestamp to the second 
Campus 
Affiliation 

Campus; Grad vs UG is trivial 

Building location Location to ~20 feet 
Mobiles? OS, Hardware manufacturer 
Activity Bandwidth Up/Down 

Presenter
Presentation Notes
What do we get for our efforts?

First of all, anything we get, can have campus affiliation. That’s just the best. Right away we can tell undergraduate from graduate uses. We can tell that engineering undergraduate students are in the library, on the quiet floor!  

Our findings fall into the categories of People, Devices, and Time.
The people properties are anonymized unique id, so we can count distinct patrons. 
We can consider Campus is one of their properties, and we can count the number of unique machines associated with a login.

We can tell quite a bit about devices; probably the most interesting are operating system and manufacturer, which reveal type: laptop, tablet, phone, watch, etc.

Time is given as a connect and disconnect time. For us, these settings are tricky to use – disconnects don’t happen promptly, or ever.  That’s an IT thing; talk to them.
When we had a period of complaints about wireless, this was useful for diagnosis.  Otherwise we focus on connect time.
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That $64k Question 
“How many patrons per device, or devices per patron?” 

1.8 
Devices per actual patron 

Presenter
Presentation Notes
In Claremont virtually everyone is carrying at least one wireless device. Our logs show an average of 1.8 mac ids per login id, and our headcount samples confirm it: 
If the wireless controller shows 180 devices, we will count 100 patrons.  YMMV!
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Other findings 

Presenter
Presentation Notes
Should we provision mobile web content?  A bit chicken and egg. 
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Other findings 
Occasionally see too many (58) machine IDs per user 
id, i.e. password is being shared.  We refer these to 
the home campus in order to protect both the patron 
and our resource license obligations. 
 
Claremont’s Mac/PC ratio is opposite the national 
market share, e.g. we see 60+% MacOSX/iOS and 
30+% Windows/Linux/Android[1].  
 
“Do our students…”  Yes they do; they’re up on the 
4th floor in large numbers, for hours. 
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Next Steps 

• Automate ETL on a daily basis.  
• And when we do; hash the ids:  

– sha512().update(‘samk@cuc’) 
– sha512().hexdigest() 
– cf83e1357eefb8bdf1542850d66d8007d620e4050b5715

dc83f4a921d36ce9ce47d0d13c5d85f2b0ff8318d2877eec
2f63b931bd47417a81a538327af927da3e 
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Questions? 
Thank You! 
 
 
 
 
 
Please rate the presentation: 
http://bit.ly/litaevals 
 

http://bit.ly/litaevals
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