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Context Indiana University has a student technology 
fee that centrally funds services related to 
student computing.

A goodly chunk of that at IU 
Bloomington comes into the budget for the 
Student Technology Centers group.  We 
manage around 1800 Windows and Mac 
machines in labs, classrooms, and standup 
locations around the campus, and provide the 
software build to another 700 or so that are 
owned and managed by schools and 
departments, but are for use by students.

We implemented Pharos Uniprint about nine 
years ago, and as schools and departments 
asked to be part of the STC build, they realized 
that if students knew their printers were not 
part of the Uniprint quota system, their print 
budgets would get hammered.

Our build is installed on probably 90% or more 
of all student-accessible computers on 
campus, and all the printers in the associated 
locations are managed by Uniprint.  We 
centrally manage all the queues, the user 
database, and recordkeeping/reporting; we 
provide supplies and maintenance for the 
printers we own, and the departments are 
responsible for theirs.

Our printing environment includes no printers 
in departmental offices or other locations 
where use would be primarily administrative or 
academic support with no student access.  So 
it sounds to me like we fit the description of 
what you are looking for.

We provide printing in computing sites/labs 
available to the general campus population.  
Individual schools and colleges might also 
provide printing to their students.

Currently each student is allocated 400 b&w 
page sides per term while faculty and staff are 
allocated 50 page sides. Printing over the 
allocation, including color and large format 
printing, is charged to student or department 
accounts.

In many ways we have a mixed economy of 
policies and methods at NYU; at central IT, we 
are fairly liberal / progressive in our policies 
toward student printing, which can seem out 
of step with a New York environment that very 
price driven / controlled. But the color green in 
its multiple meanings is requiring us to be 
more sensitive to our print management 
approach. Therefore, I thank you for 
conducting this 'survey' and look forward to 
seeing the results and learning from them.

Managing the printing environment of 
computing facilities is challenging. In 
addressing this issue, we have developed a 
distributed network printing system to 
authenticate and authorize print jobs with a 
flexible page accounting model. 

There are several fundamental reasons to 
adopt a printing management system: to 
regulate the expense of printing millions of 
pages; to provide accurate statistics and 
information facilitating printing related 
purchase planning, expansion planning, 
budget allocation, and upgrades; to provide a 
reliable monitoring system for effective system 
administration; and to reduce overall waste, 
abuse, and environmental impact of printed 
pages.

The responses below pertain only to IT 
managed printers and combination printer/
copier/scanner/fax machines.  IT manages 
these devices in 27 computer labs on campus, 
via our leased Copier Management Program 
(CMP) and two Digital Print Centers (DPCs).  

The CMP offers centrally supported printer/
copier/fax/scanner machines to university 
departments.   Departments may choose from 
a menu of machines of different capabilities 
(printer/copier/scanner/fax) and different 
speeds (ppm).  Color machines are available 
via the CMP.  Departments are not required to 
purchase printers via the CMP, but 
approximately 700 CMP copier/printer 
machines are placed on campus.  We estimate 
that there are less than 100 non-CMP copier/
printers in place on campus.  

The DPCs are staffed by technicians and offer 
full service copying services.  In addition to 
basic services, the DPCs also provide 
finishing, cutting and folding and color jobs.

Computer-Integrated Classroom Support 
(CICS) offers printing service in 27 computer 
labs on a pay-per-page basis.  Two full-time 
employees maintain the system in addition to 
other duties.

There are many non-IT managed desk-top 
printers in place on campus.

There is not a central printing system for 
campus (yet), so there are four major printing 
"camps" at Chicago:

Central public computing (NSIT)
Library
Residence Halls & Commons (RHC)
the Graduate School of Business (GSB)

Statistics are for NSIT facilities; I've added 
what we know of the other environments. The 
students have requested we come up with one 
printing system for campus, so this could be 
different next fall. Also, we just replaced all of 
our public printers with color duplexing units, 
so the numbers will change starting this 
quarter.

Both the Library and OIT provide what I would 
call public access printing, on two separate 
systems, configured slightly differently.  So, I 
have tried to included answers from both as 
appropriate.  In places where only one of us 
has the answer, I’ve indicated that.  Also, the 
data is from FY07.

 
Organization for whom you are answering Carnegie Mellon University University of Michigan

IT Central Services
Central Services exclusive of services, policies 
and resources of other NYU Schools, 
departments, and Libraries.

Columbia University
Information Technology (CUIT).

University of Wisconsin – Madison Duke University
Office of Information Technology

Includes all OIT, Library and Arts & Sciences 
printers (i.e., those available for student/public 
printing on the campus side)

Excludes Health System (outside of a few OIT-
maintained public printers in School of 
Medicine and other programs).

Virginia Tech University of Chicago ITS University of Colorado Brown University Cornell Information Technologies

May we expose your name and / or email 
address in the survey in case someone else 
wants to contact you?

Karen Van Dusen (kvd@cmu.edu)
Manager, Usage Architecture and Analysis
Computing Services
Carnegie Mellon University

Doug Grover <grover@indiana.edu>
Manager, Student Technology Centers
University Information Technology Services
Indiana University (Bloomington)

Ruth Addis <raddis@umich.edu> Vincent Doogan, Director
ITS Student Technology Services
Information technology Services
New York UniversitY

John T Harwood <jth@psu.edu> Kristin Robinson, Director, 
knrobinson@austin.utexas.edu
Information Technology Services
The University of Texas at Austin

Anil Lilly
CUIT Manager of Field Operations
612 W. 115th St.
New York, NY 10025
anil@columbia.edu
Tel: (212) 854 5516

John Staley
jstaley@doit.wisc.edu
(608) 263-3911

Kevin Davis, ksdavis@duke.edu
Assistant Director, Technology Support
Duke University Office of Information 
Technology

Katy Folk-Way kfolk@u.washington.edu
Lonnie Eisenbarth lonniee@u.washington.edu
Dean Rieck ddrieck@u.washington.edu

For the Copier Management Program and 
Digital Print Center responses:

John Pollard
Director, Field Engineering and Service 
Operations
Network Infrastructure and Services
pollard@vt.edu
(540) 231-7868

For the Lab responses:

Robert Dickert
Manager, Computer-Integrated Classroom 
Support
Learning Technology
rdickert@vt.edu
(540) 231-4810

Emily Baker, Director of Learning 
Environments
emly@uchicago.edu

From: Leila Shahbender 
<leila@Princeton.EDU>

Chuck Powell / Charles.Powell@Yale.edu
Senior Director, Academic Media & Technology  
(AM&T)
Yale University Information Technology 
Services (ITS)

Don Montabana
Director, Client Support Services
Information Services and Technology
Office: (617) 253-5654
donm@mit.edu
http://web.mit.edu/ist/org/css

Jon.Giltner@Colorado.EDU John Spadaro
<John_Spadaro@brown.edu>

Rick Cochran, rcc2@cornell.edu Cornell CIT - 
Systems & Operations - Net-Print

 
Basic Statistics
   # of physical printers

We have 27 physical printers 79 b&w laser; 15 color laser; 2 midrange color 
inkjet; 2 high-end widebed color inkjet; 63 b&w 
laser owned by departments; 2 color inkjet 
owned by departments

As of 3-18-08 we spool to 266 physical 
printers

12 HP high capacity b&w printers in 4 
computer center/lab locations

127 80
     

100 120
                        

116 88
   

CMP: 700; DPC: 12; Labs: 31 8 79 35 90ish
 

21 178

 
Basic Statistics
   # duplex capable printers

All 27 are duplex capable All b&w laser all 266 printers are duplex capable
41 of the 266 can print 11x17
33 of the 266 are color printers

All printers are default to duplex 127 0 100 10 85 88
    

CMP: 700; DPC: 12; Labs: 24 8 79
    

35 all 21 89

             
Basic Statistics
   # of physical pages per month

525,000 in Fall 2007 semester For spring semester 2008, we are averaging 
934,000 pages per week b&w. I just ran a 
report for January, and it came back at about 
3,738,000.

If "physical pages" they mean sheets of paper, 
we don't know as we only track logical pages

18 million pages per year 901,238.5
(last 12 months divided by 12)

191,191 16M for the year, 1.3M per month average 1.36 million physical pages/month (based on 
fall 2007 data; includes summer months with 
much lower avg. usage)

500,000/m during the academic year
      

CMP: 2.5M
DPC: 500,000
Labs: 17,000

49918 Total – 1,061,432
OIT – 635,974
  

Total - 7.4M per year
Approx 1M per month during school year

250,000/mo Varies highly from printer to 
printer and week to week.

 

675,000 for all printers, avg=32,142/printer We do not count "sheets".

In the last 12 months, we printed an average of 
816,711 "sides" per month.
Of these, an average of 299,559 "sides" per 
month were printed duplexed.

From these figures, very roughly, one might 
conclude that 150,000 "sheets" were printed 
duplexed, and 517,000 "sheets" were printed 
simplexed, for a total of about 667,000 
"sheets" per month.

 
Basic Statistics
   # of logical pages per month

700,000 in Fall 2007 semester We don’t track logical pages (I assume you 
mean duplex, two-up, four-up, etc.).  When 
we’ve done spot-checking in the past, it’s 
been about 5%.

(c) If "logical pages" is impressions, last fiscal 
year we printed 26,392,977 pages, which gives 
an arithmetic mean of 2,199,415 pages  per 
month.

avg # of logical pages per month (if known): 
1,453,956.375 (total
pages printed over the last 12 months divided 
by 12)

(c) avg # of logical pages per month (if known)  
N/A

2.03 million logical pages/month (based on fall 
2007 data; includes summer months with 
much lower avg. usage)

CMP/DPCs don’t track scans to fax or email
Labs: 17,700

OIT only – 1,062,440
   

380,000/mo 816,711 sides per month.  299,559 sides were 
duplexed.

 
Basic Statistics
   # of users during academic year

not easily available 28-30,000 In FY06-07 we printed jobs for 43,587 different 
uniqnames.

25 thousand students, made a total of 550,000 
visits/entries to our four lab facilities  

54,836 N/A about 22,000 peak 20K
               

Est. 11,000 users in a semester 20,000 
    

CMP: 3500
Labs: 4500 unique users, 56,700 transactions.

14,525 users printed to either a Library or an 
OIT printer  

2000 Must have these stats somewhere, but I 
haven't found them.

6247 users have printed 15,249 (since begining of the fall '07 semester)

Basic Statistics
  total cost of print service per year

$86,200 per year. According to the annual Activity Based 
Costing project conducted by our Finance 
Office, total cost for hardware, software, 
supplies, licensing, and personnel is  
$508,389.

Our budget is $1,204,491 of which $720,492 is  
provided by General Fund (the rest is collected 
from those who use over the allocation).

$270,00 of consumables Avg cost over the last
five years: $245,250 per year.

avg total cost of print service per year  
$323,384

about $99K $100
                     

Est. $790,000/yr. – but that’s including a 
guesstimate of what our library spends on 
consumables based on OIT’s expenses

$460,000/year Labs: ~ $20,000 per year*, recovered from 
charges to users.

CMP: ~ $797,000 for 30M impressions.  We 
estimate approximately 5 users per CMP 
machine.

DPCs: ~ $565,000 for 6M impressions.

Total program costs are about $400K/yr

Includes: leases, all servicing (incl. load&fill), 
card vending and refund processing, supplies, 
internal costs to card office for processing 
fees, internal costs to pay for networking, 
internal overhead for auxiliary (for fee) 
program.

$45k $330,000 (including some printers, servers, 
supplies, staff; excluding university overhead)

Only 32 of the 178 printers are owned by the 
Net-Print service (see "service models" below).

Basic Statistics
  cost per user per year

not easily available Also from the annual ABC report, $13.29.   
Both the total and per user costs reflect only 
the service provided by UITS, not by 
departments.   Their costs are unknown.

Our cost per user is $16.52/fiscal year. the simple math works out to roughly $11 per 
stu, and approx 700 pages each

approximately, $4.5 per user based on above 
numbers

That works out to about $72/user/year. Labs: Approximately $4.44/user/yr*

CMP: Approximately $228/user/yr 

*Does not include the cost of purchasing the 
printers or setting aside monies to replace 
them over time.

The lab printers were either donated by the 
manufacturer or provided by a centrally funded 
program to place PCs and peripherals with 
faculty and in labs.

 ~$34 (OIT) $21.64 (dividing the previous two figures)

Software Provider ? Pharos Pharos Uniprint. Open Source - CUPS  Pharos Pharos plus significant development Home Built / Open Source (GPL2) Home Built and Equitrac (now)
GoPrint (future)

Pharos UniPrint + Blackboard Pharos UniPrint + Off the Glass Pharos UniPrint GoPrint Pharos Uniprint Pharos Uniprint Open Source LPRng Pharos Uniprint Pharos Uniprint Net-Print    Home built

 
Software Details Jobs  are sent to the printers using IPP 

(Internet Printing Protocol).  We  have made 
some modifications for collecting page counts.

We also have a set of home-built programs 
running on the print servers to do charging 
based on the page counts

No central print management system; however 
ran a small pilot project with GoPrint

To add on to the existing system a site that 
would only utilize the license and would require 
no technical support or monitoring, the avg. 
annual cost would be $914.

The NINJa print release station & management 
console are written in Java and APRICOT (aka 
PCD) (page counting backend written in 
PERL).

We have a home-grown solution for about 
75% of our printers.  We use Equitrac for the 
other 25%.  However, we are in the process of 
standardizing campus printing to a single 
source vendor.  We have selected a 
commercial product, GoPrint, for this campus.

We use Pharos UniPrint, connected to our 
Blackboard campus card system (which stores 
printing quota budget info) via the product’s 
gateway.  We’re running v7.2 of the application 
and will remain there through summer 2009.

We use Pharos Systems Uniprint and Off the 
Glass suite to provide pay for print and copy 
functionality.

Completely outsourced service to Xerox. Open source

 
Software Cost Can't provide Their cost model is based on number of 

students.  We have been customers so long 
that our initial license cost is probably not 
relevant, but annual maintenance is around 
$13,000.

Charges are submitted to an in-house 
accounting and billing system which talks to 
the University's Student Financial Operations 
system.

$2 unlimited FTEs per seat $65,796

maint costs: $28,105.67

$0.11 per page Each NINJa station is a print server in itself. It 
uses PXE network boot technology that 
downloads an image from a server via TFTP. 
NINJa uses a page control server for page 
accounting and other information.  All software 
pertaining to our NINJa release station is 
shared.  NINJa has been built with open 
source and open standards in mind.

Conceptually the NINJa solution begins with a 
release station kiosk atop each printer. A user 
sends a job to the printer, which then appears 
on the kiosk display. To print, the user selects 
his/her job from the queue and authenticates. 
If the user is authorized to print, the job is 
printed, and the user's printing quota is 
deducted. 

Some of the design goals of the NINJa printing 
system: Easily maintainable; scalable to 100+ 
printers; built on a distributed model; 
pluggable and use of open standards; 
database backend; support of credit card on-
line transactions. 

What makes NINJa unique? The phrase "print 
server" is often interpreted to be a machine 
that processes print jobs from various clients 
and forwards them to printers. NINJa changes 
that model by giving each printer a print server 
which doubles as a release station client. The 
release station/server is a remote boot station 
that downloads its image from a central server. 
Additionally, to do the accounting, the NINJa 
station communicates with a separate page 
control server. 

Annual maintenance runs us about $13,500 a 
year. We bought directly from the vendor 
rather than using one of their pesky VARs.

Approx. $25,000/year for maintenance and 
licenses.

Approximately $35000 for initial license for 30 
printers and $6000 yearly maintenance/
support fee.

DPCs: We keep copies of Creative Suite 3 and 
Adobe Reader and PDF7 so that we can help 
our customers correct file errors.  Approx 
costs $1000/yr.  We manage the machines in 
the DPCs with a package named MicroPress.  
Approx cost $800/yr.

$.07 per page single side, $.06 for duplex (2nd 
side of the page) $.50 per page for color laser.

 
Enterprise Integration
  Authentication?

Printing system ties into ID card system, 
Diebold.

Authentication occurs in several ways, 
depending.

Users must authenticate to use any 
workstation on the IU network.  Further 
authentication is not required to print to most 
Uniprint-managed devices from a hard-wired 
workstation.

No Desktop authentication implementation in 
our student labs/centers

Authentication is intergrated with the login 
using university developed
code. Windows: Login Exits; Mac: 
LoginHooks; Linux: Pam Module; Remote
Printing: Release Stations.

User logs on via unique number. Authentication is via Central Kerberos v.5 
authentication (username & password) and 
LDAP authorization.

We are in the process of converting to a 
Kerberos based-authentication using id&pw.

We configured our Pharos Uniprint 
environment so as to prompt users for the 
campus network ID (NetID) via a popup 
message with every print job.

Pharos is fundamentally what I would call a 
high-grade departmental print solution wedged 
into an enterprise use here and at many 
schools, and has weak support for clustering, 
fault tolerance, etc.  We’ve looked at other 
solutions and don’t see anything significantly 
better in the market (at least not better enough 
to justify a forklift upgrade.)

***Pharos does seem to be making this a 
priority for improvement as they move more 
into the enterprise/business market with their 
Blueprint product line.***

Authentication is done by users swiping their 
Husky Cards or Dawg-Prints cards at release 
stations located next to their respective 
printers. Swiping one’s card brings up the print 
spooler queue for the attached printer.

Labs: Jobs are printed from the user’s 
workstation to the Pharos Uniprint Printserver.  
The jobs are held on the printserver and 
displayed in a list on the printstation that is 
located next to each printer.  The user swipes 
their HokiePassport (VT ID card) at the 
printstation and chooses the job to print.  The 
cost is displayed for them to accept and it is 
debited from their HokiePassport account.  
The printserver then releases the job to the 
local printer.

DPCs: a Virginia Tech ID card is required to 
purchase DPC services. The DPCs only 
perform jobs for VT clients. 

CMP: Departments authorize the lease of a 
CMP machine by issuing a VT Banner fund 
number.  Some departments choose to track 
student, faculty and or staff usage of CMP 
machines via an AutoTron number.  The user 
types the AutoTron number into the machine 
when making an impression.  Many 
departments do not track per click costs back 
to a user.

LDAP Both the library and OIT use print release 
stations; customers authenticate when the job 
is released.  The library configuration allows a 
print job to be released to any of their printers; 
OIT directs the print job to a specific printer 
when the job is created and it can only be 
released to that printer. 

Both library and OIT systems are using AD 
authentication.  

On both systems, the user only sees their own 
print jobs when they log into a release station.  
On the windows machines, the print job is 
associated with the login ID, which is usually 
their domain account.   However, Mac and 
unix users often log in to their computers using 
an ID different from their Active Directory ID, in 
which case they do not have the option to 
release jobs they submit.  OIT solved this on 
the Mac side through a custom installer which 
requests the netid to submit the print job, and 
on the Unix side through user education.  
Library users need to install a Uniprint client, 
which the library makes available.  

Anyone who has a "Print ID" can release a 
print job. Anyone with a University NetID is 
automatically imported into the Uniprint 
system.  Anyone else (visitors, etc.) can create 
a "Print ID"  via a web site. This is most 
pertinent to University Library settings, where 
users may not have credentials to logon to to 
standard cluster machines, but can print from
Library research workstations or their own 
laptops.  Print ID logins bypass
the standard Kerberos authentication system.

Authentication is possible via Kerberos, but is 
not required to print to public printers.

AD Kerberized LPR protocol for client 
authentication.  Cornell specific Kerberos web 
server authentication.

Enterprise Integration
  Form of Authentication

Card swipe. We do not use swipe cards. No Kerberos Ticket from login id/pw It’s a weak authentication/authorization and 
really just provides a basic layer of physical 
security (e.g., you have your own ID card or 
have successfully stolen someone’s ID card 
when they’re not looking.  On the plus side, 
students sometimes send (real or humorous) 
print jobs under their friends’ NetIDs for them 
to pick up next time they stop by an ePrint 
station.

id/pw and card swipe Custom programmed Kerberos handler - 
authentication at time of job release
(at "print station").

Every site has a print release station that 
requires a card swipe. Users swipe their card, 
select a job to release and their card account 
is debited the cost of the job. We originally 
explored options using
authentication and ran into problematic use 
cases. The card swipe is simple and clean, if 
somewhat inelegant.

AD Auth and card swipe for payment Kerberos ID and password

Enterprise Integration
  Time of Authentication

When a user prints, jobs are submitted to a 
release queue.  The user then goes to a printer 
release station, swipes their CMU ID and 
chooses the job(s) to print.

Some devices are fronted by a release station, 
and for those devices, users must provide 
username and password.

Laptop users are prompted for username and 
password when they submit their print job.

For ITCS client machines and trusted partner 
machines, authentication is done via id/pw 
when the user logs into the client  machine.

Other machines do authentication via web 
(cosign) connection at print time. Authorization 
is done at print time based on the id 
(uniqname), printer selected, and accounting 
information.

For lab machines, at print time. For remote 
printing at job release.

Print time  Authentication occurs at time of job pickup. At present we require users to select and 
release their job at a print-release station.

When users present to a campus release 
station, they swipe their campus ID card; a 
custom script written by Pharos associates 
their campus card number with their NetID and 
displays all the documents they printed.

When one selects their job and clicks print 
their Husky Card Account is deducted for the 
cost of the job and their pages are released. 
Jobs are created using a client side pop up 
application that asks the user for their name 
and job name of the job that is about to be 
printed. This is sent to the queues located on 
our print servers where it sits until the server 
recognizes a legitimate transaction, at which 
point the file is sent from the queue to the print 
spooler and released to the physical printer 
which is associated with that queue. The 
transaction is seamless and the time between 
print payment and job release is seconds at 
most.

At job release  at “print time”

 
Enterprise Integration
  Printer Access Control

User must have a CMU ID or guest card, and 
have remaining quota.  When you deplete 
quota, it is charged to user's "flex cash" 
balance.

No, we control who is allowed to print at all.  
All students and faculty have a print account 
created for them.  Staff do not, unless their 
department requests (and pays) or the staff 
member wants to pay.

Can control who is allowed to print on specific 
printers, although this is used only for one 
department's set of printers currently.

No   Do you control who is allowed to print on 
specific printers? No,
print charging is for student labs.
    

Yes, via whether or not they are allowed to 
download the client.

All students with proper undergraduate and 
graduate affiliations can print to all printers.

NO Anyone who downloads the Dawg-Prints print 
packages is able to print to one of our printers 
from their computer. Our pop up clients are 
also installed in all library labs as well as many 
departmental labs around campus.  

c) Do you control who is allowed to print on 
specific printers? Yes, only those who can 
authenticate

No No

Enterprise Integration
  How well does it work?
  What issues arose?

Most of the time well, but there are issues with 
the Diebold payment gateway talking to the 
campus financial system - card office is 
making changes to their software to resolve 
issues.

Works fine.  Only issues tend to be related to 
problems printing .pdf files that seem  to 
involve the ability of Uniprint to parse the 
document.   

Very well.

Code had to be changed when major OS
versions are released.

Very well, once we applied significant on site 
development to the vendor’s application

No realistic accounting interface w/o 
significant development.

Users have a Kerberos 4 principal. Our current system works well but we are 
moving to a new system in order to have a 
uniform, one-card system across all of campus

The predominant issue we had with this 
approach was the need to import enterprise 
identity data into Pharos (name, NetID, card 
number, unique campus ID number) in order to 
make use of the product the way we want.  
The initial dataflow process sent enterprise 
data from OIT to our card office and then back 
to Pharos in an overnight flat-file run. Our 
newer process pulls data into Pharos using 
DirXML directly from enterprise identity 
management systems, and we were able to 
get near-real-time feeds of card number 
information from our card office.  Ideally, we’d 
connect in real-time to LDAP to get identity 
information and not store user data in Pharos 
at all; as I understand it (before my time) there 
were some technical challenges in doing that, 
but that hasn’t been re-evaluated with the 
latest version of the system.

(d) How well does all the enterprise integration 
work? Fine
(d-aa) What issues arose? So long ago, don't 
remember

No significant issues At one level:

The Net-Print service integrates well with 
Cornell's Bursar billing service. Monthly billings 
are automated, and we receive a feed giving 
us the status of students Bursar billing 
eligibility.

The service uses the Campus Kerberos 
authentication system.  At Cornell, most of the 
workstations (lab and personal) are not 
members of a central Active Directory domain.

On another level:

Keeping the workstation clients working as 
operating systems evolve is a challenge.

Since we use the printers' page counts, 
keeping up with printer manufacturers is
also a challenge.

When charging for printing, setting and 
monitoring printer settings is both
required and difficult.  There is no effective 
software available for this.

 
Queue Management

  Do you provide queue management to end 
users to support job cancellation or redirect 
jobs to another printer?

Job cancellation is supported via the web app.  
Redirecting jobs is not currently supported, but 
planned for a future release.  People find a 
printer by navigating a menu system in the 
web app.  We also supply a list of printers on 
our clients that are suitable to the location of 
the pc or mac.  The print management page 
displays a list  of previously printed jobs (both 
successful and not).  Users can also upload 
jobs and print via a web-based application to 
any of the printers in our sites.

Managed by staff

Basically use Mac OS and Novell for windows 
as “queue/print” management tools

When the job in counted and then processes 
to the physical printer queue,
the user is notified of how many pages the job 
was, how many pages and print
jobs they've printed this semester, and what 
physical printer will be
printing the job.

Yes Job cancellation – print jobs timeout on the 
release stations (configurable time period).

No job redirection from the release station 
(one-to-one relationship b/w release station & 
printer).

Errors are communicated via the release 
station GUI.

Users are responsible for printing and/or 
canceling their own print jobs.  They pay for 
them when the job actually prints based on 
page count ($.07 per page, single-sided B&W 
laser prints).

Except for a few direct-print devices in our 
libraries, all jobs sent to our Pharos 
implementation go to a single, campuswide 
print queue.  That queue is accessed from 85 
release stations throughout the campus 
(libraries, computer labs, public commons 
spaces, etc.)  Jobs aren’t printed until the user 
swipes their DukeCard at the card reader; they 
then select which of their jobs they want to 
print and the document is printed in real-time.  
Users don’t have to select their destination 
printer when printing, only when retrieving the 
job, which is a very positive feature of our 
implementation.  (We have agreed to have an 
all-HP fleet, or at least an HP driver-
compatible fleet, to meet this.)

Nice to have features we’ve requested from 
our vendor: ability to spread the “single 
campus queue” load over multiple print 
servers, and ability for users to reprint jobs 
they’ve recently released (e.g., job was 
released to a printer that jammed mid-job.)  
The former feature is expected near-term from 
our vendor in a new product release; the latter 
is still on the roadmap.

Queue management for the end user is 
extremely limited. Once a job is paid for and 
released from the print queue the transaction 
is considered complete. End users are able to 
reconcile any errors by going to Library help 
desks or UW Copy Centers. Queue 
management is possible for lab and network 
administrators.

Labs: There is usually only one printer in the 
lab and it is the only one installed on the 
system.  They print to it as they would to any 
other network printer.  If there is more than one 
printer installed then they select the printer 
from the menu in the OS standard print dialog.  
When the user prints their job they have the 
option of entering a username, jobname, and 
password which can be used to find their job 
on the printstation.  If they enter a password 
then the job cannot be printed without the 
password thereby protecting their work from 
being printed by any other user.  Jobs can be 
deleted from the queue on the PrintStations.  If 
the job is password protected then they would 
need the password to delete it.  Jobs left in the 
queue for more than a set time (2 hours for us) 
are purged from the queue automatically.

DPCs: the DPC operator can cancel a job via 
MicroPress before the job has been released 
from the queue and sent to the machine.   
After the job has been sent to the machine, the 
DPC operator can cancel the job at the 
machine.  Queue management is handled via 
the MicroPress.

CMP: All users must have a local print driver 
on their desktop computer.  They associate 
their driver with a specific CMP machine 
during the configuration of the print driver.  
Their departmental support technician assists 
with this configuration.

Common facility-based queue. All jobs show 
up on all local queues. Unprinted jobs age out 
and are automatically deleted. Administrator 
can redirect jobs to another queue if needed.

OIT does not provide a "self service" method 
for users to move jobs from one queue to 
another, however, our 24x7 Help Desk staff 
can do this if a user calls and asks for it.  The 
Library system is configured so that the user 
can redirect to a different printer simply by 
logging in to the release station associated 
with the printer they wish to use.  

Default print queues are mapped automatically 
on the machines in each
cluster.  Users cannot redirect jobs (they can 
re-send to another queue - in the large clusters 
there are multiple queues available or also 
queues located close by).  We use a home-
grown program ("Queue-Tip") to clear stuck 
print jobs from the print spooler on the various 
print queues.  Our student assistants are 
experienced in this procedure.

Job cancellation is supported through Unix 
LPRng command-line tools (lpc). Job 
redirection is not possible, but jobs can be 
killed and re-submitted. We use our lab 
utilization utility (cview, home grown)
to also show locations of printers.

[http://stuff.mit.edu/cview?printers]

All controlled with Pharos print release station 
software.

Users can cancel jobs in queue End users can cancel their own jobs or move 
them to a different queue.
Operators can cancel or move any jobs, and 
can stop, start, or redirect queues.

 
Queue Management

  How do people find a printer?

There is a list on the web at http://
clusters.andrew.cmu.edu/printerstats/. Also 
tells the status of printers.

Our development group wrote a printer finder 
utility for laptop users and people wanting to 
print to a UITS printer from a non-UITS 
location.  It does a table lookup (so we can 
control what printers are accessible) and 
installs the printer locally

in proximity to workstations Custom Website showing all locations. Client 
side

Finding printers -- lab computers are pre-
configured via our desktop environment with 
all known CUIT printers. Documentation is 
provided on our website for end users to 
configure personal computers to print to our 
printers. Physical location of printers is also 
available via our website.

Printers are named and users select which 
printer to send their job to.

Printers can be found by going to our website 
(www.dawg-prints.com). There an interactive 
map shows all buildings on campus that 
contain Dawg-Prints printers and copiers. This 
map, as well as an associated table, give users  
all our locations as well as the ability to 
download packages for those locations.

How do people find a printer? Look around, 
ask a computing assistant, listen for the noise

OIT publishes the list of print queues on a web 
site, and the KnowledgeBase points to that 
site when users search for topics like 
"printing".  OIT  public computers 
automatically connect to the print queue for 
the nearest printer when users log on.  The 
Library computers print to one queue.

Since jobs do not physically print until users 
release them, and since the release station 
computers sit next to each printer, users will 
be present at the printer to see whether the job 
fails or not.  The "cancel" button on the printer 
is not integrated with the queue.

On both systems, jobs stay in the print queue 
only for a specified amount of time, and go 
poof after that (sense of humor!).

Users can query individual printers using 
LPRng commands (lpq). Notification of printing 
errors or job completion is done via the Zephyr 
instant messaging system.

Single queue for all release stations and 
printers.  When a job is released it prints on the 
adjacent printer.   

A list of printers, queue names, and locations 
is available via a web page.
The print queue installers for the various 
workstation platforms present a list
of available queues.

Queue Management

  Are they notified in some form of 
successful or error print jobs?

N/A - Jobs are printed at the printer. No They stand by the printer and watch their job 
print.

Are they notified in some form of successful or 
error print jobs? Yes, through error messages 
on the release station

The print servers do recognize pressing of the 
cancel button on printers, but will attempt to 
re-submit the job three times. Students have 
learned to press cancel four times to actually 
clear a job using the physical cancel button.

End users are sent email and a page is printed 
for such errors as failed
authentication (page only), lack of funds, 
queue disabled.
There is no notification for successful print 
jobs.

Have you somehow integrated the 
"CANCEL" button on the printer with 
flushing the job from the print queue?

No Printers are SNMP polled for their status. A 
physical printer has to be in a non-alert state 
to have job send to it.

No; once a job is sent to print, the queue 
management tool (homegrown) must be used. 
The job can then be redirected to another 
queue or deleted. Using the web, CPSMON 
app, was created to handle these function.

Users can cancel their job at any time before 
or during the print process.  We give refunds 
for failed jobs but not if the user prints 
something by mistake.

Have you somehow integrated the "CANCEL" 
button on the printer with flushing the job from 
the print queue? No, the job has been released 
from the print system by the time anyone can 
cancel it physically at the printer.

Hitting the "cancel" button on the printer while 
a job is printing will flush
the rest of the print job from both the printer 
and the server.  And because we use the 
printer's page counting, the user is charged 
only for the pages that actually printed.

 
Accounting All jobs are accounted and charged for, 

depending on  the printer. The Accounting and 
Billing System (ABS) controls this:   at print 
time, ABS is contacted (rpc call) with info on 
the user and the service required (bw printing, 
color printing, particular printer,  etc) and it 
returns a yes or no answer based on whether 
(1) the user  is allowed to do that, and (2) has 
funding to do that.  If the answer  is "yes" then 
the job is printed; otherwise a one-page 
notification explaining why the job was not 
printed is printed.

Weekly and semesterly quotas are 
incorporated into the student-computing fee 
charged at time of registration.  
Undergraduates receive 100 physical pages 
per week.  Graduate student’s receiver 20 
pages per week.  Other departments using our 
printing infrastructure (School of Social Work, 
Medical Center campus) use semesterly 
quotas.  We can track usage using an 
APRICOT/PCD backend with database 
logging.  Students may also purchase pages 
that can be used in addition to their quotas.  
Quota pages are always deducted first.

Our printing has always been free to Duke 
affiliates.  Of course, free means abused, and 
we’ve seen public printing levels skyrocket 
since our Pharos implementation went in.  This  
mostly stemmed from two factors. First, our 
Pharos implementation was concurrent with 
the higher use of PDFs/e-Reserves for course 
material.  Secondly, the single campus queue 
made printing far easier than before; students 
had previously not routinely printed to public 
devices from their own computers, only 
computer labs (and consequently, many more 
students owned personal printers.)  Our 
Pharos implementation led to students coming 
to rely on Duke’s printing infrastructure instead 
of their own.

In fall 2007, we implemented what’s 
affectionately joked to be the “Buzz Lightyear” 
quota – ‘to infinity and beyond.’  Students get 
$36/semester of printing, with B&W costing 
$0.02 per single-sided impression, $0.01 per 
duplex impression.  Their campus cash card 
balance is debited after they run out.  The 
catch: A student can request more quota (in 
$10 increments) anytime they run low just by 
filling out a web form, which instantly 
increases their quota balance.  The students 
just have to tell us why they need more 
printing.

We designed the quota on the assumption, 
based on ’06-07 printing levels, that it would 
impact 20% of all undergrads if they all printed 
100% simplex, or 5% if they all printed 100% 
duplex.  So far this academic year, about 8.5% 
of undergrads have requested at least one 
quota increase; average number of requests is 
about 2 per requester.  It does seem that our 
quota is reasonable for the printing needs of 
most students.

Why implement a toothless quota?  We’ve 
found, in its first year, that the added display of 
a quota limit and price-per-print job data has 
led folks to think more carefully about their 
printing – to increase use of duplex, and to be 
less wasteful in how they print.  Looking at fall 
2007 vs. fall 2006 in OIT print locations, the 
total pages (logical impressions) are down 
29.5%; the total sheets (physical pieces of 
paper) are down 40.4%, implying that students  
are both printing less and printing double-
sided more often.  Big question: Will this trend 
change as the quota is less a novelty and more 
of an everyday experience?

Neither the library or OIT charge back.  Both 
track usage.  Periodically, we write to users 
who have printed more than 3 standard 
deviations above the norm to find out what 
they have been printing and to remind them 
printing is a share resource and they should be 
a little more careful.

We are working on joint quota system.

All printing to the "public" printers is charged 
via a debit to the
card account used to release a job. Students 
all get a base quota
(preloaded $$) per semester in an account tied 
to their student ID card.
They can add money to their student ID 
account to print more than
allowed by the base quota. Non-students 
purchase vended cards with
pre-loaded amounts from machines and use 
these to release jobs.

Yes

Do you charge back? All users get a $40/semester quota and can 
buy additional quota if needed.

All printing is logged by page by user.  At the 
end of each semester, anyone who has printed 
more than their quota (650 ugrad, 1000 grad) is  
charged $.04 for the overage, submitted to the 
Bursar for billing.  Faculty receive a fixed quota 
of 200 pages, and over that requires 
prepayment.   Pages are counted by Uniprint 
before they are sent to the printer.   

Just basic print counts from printer Yes. Yes do you charge back?  Printing is pay as you 
go.

Charge back is done immediately based upon 
job types printed. The only way to release a 
job through self-service release stations is to 
pay for the job with a Husky Card/Dawg-Prints 
card transaction. Cash payments can be made 
for jobs at the Odegaard Copy Center, though 
at a full service price.
Usage is tracked through the Pharos systems. 
Jobs, pages, sheets, and revenue for color and 
black and white jobs are all tracked on a 
monthly basis.

People attempting to circumvent the system 
are minimal at best and those that do cannot 
be easily tracked. Printing is unlimited to users 
as long as they are able to pay for it

Labs: Yes, we charge the user on a per-page 
basis.
8.5x11 black and white:  $0.10/page simplex; 
$0.08/page duplex*
8.5x11 color:  $0.40/page simplex; $0.30/page 
duplex*
11x17 black and white:  $0.20/page simplex 
(do not provide duplex)
*duplex counts 2 pages per sheet

CMP/DPCs: Yes.  Customers are charged per 
click based on the machine type, in the CMP, 
or on the type of job, in the DPCs.

Do you track usage?  

 Labs: Yes.  Usage is tracked in the Pharos 
system.

DPCs/CMP:Yes.  See above.

Do you educate or prosecute (beheadings, jail, 
financial or slap on wrist) for "violators"?

Labs: Jobs cannot be printed unless their 
account is debited first.

DPCs/CMP: As far as we are concerned a click 
is a click and there are no violators.

 do you charge back? yes We do not offer free printing. Print accounts 
need to be funded (credit
card, cash at the 1 central office), or 
alternatively bursar charge).

Pages are counted at release time, but for 
charging purposes.

We do not charge back. Students effectively 
have unlimited free
printing,
but we do monitor usage for violations of our 
rules of use
[http://web.mit.edu/olh/Rules/
index.html#rule_A8]

 Students get $30 free printing.  After that they 
need to put money on swipe card.

Yes

 
Do you track usage? Yes. Yes.  Yes Yes Yes Yes

 
Do you educate or prosecute for 
"violators"?

N/A, no quota, no print. soft policies & posted signage They pay for what they print, it's their money We haven’t seen any problems with this after 
being in service for17 months

Violators of what?
You print, you pay.

We don't have violators.  We keep the 
students too busy with work.

Seriously, we have surprisingly little printing 
crime.  Occasionally I will
notice that some printer has had its USB port 
turned on - a sure sign that
someone has been stealing printing.  Lab 
operators report seeing students walk
up to a printer and remove paper from paper 
trays - a practice which can result
in paper jams.  I have no doubt that printers in 
unmanned labs sometimes get
physically abused by impatient students.

 
Do you count pages before they are sent to 
the printer?

Yes the spooler attempts to count pages before 
they are sent to the printer but this count is 
ignored

we collect page counts for jobs directly from 
the printer to use in charging.  For most 
printers, this is done at the time of printing via 
return of an IPP attribute from the printer when 
it signals the job is complete.  For color 
printers (and some bw printers), a separate 
charging program contacts the remote printer 
periodically  (every 15 minutes currently) to get 
the job accounting information for the specific 
jobs.

Stated print policy of 20 pages per job, no 
copies, implemented thru honor system and 
staff monitoring

Yes. Yes. The NINJa release station counts pages before 
sending the job to the printer, which prevents 
users from submitting jobs that would go over 
their individual quota.  After the print job is 
sent to the printer, the release station queries 
the printer to find out how many pages were 
actually printed and charges the user the 
appropriate number of pages from their 
account.

Yes Labs: Pages are counted by the Pharos 
Uniprint system when the job is submitted to 
the server by the user.

DPCs/CMP: No.

No ages are counted before the jobs are released 
to the printer

No.  We use the printers to do the page 
counting.

 
Quotas? A 110 "subsidized" pages are given to each 

student at the
beginning of a semester and no they don't roll 
over to the next semester if
not used.
      

Yes, but most departments don’t use them. Some units on campus (e.g. Business and 
Engr) offer free quota printing to some 
students based on preset criteria.

Labs: No

DPCs/CMP: No.

Yes, really tiny ones per quarter. No We have several types of accounts:

Department	 Credit	 no limit
Course	 	 Debit	 limited
Cash 	 	 Debit	 limited	 (can be added 
to via online credit card)
Bursar	 	 Credit	 no limit

Any user can have one Cash account, one 
Bursar account, and any number of
Department or Course accounts.  Course 
accounts allow any college, department,
or faculty member to provide any list of staff or 
students with any allocation.

Cornell does not provide any printing 
allocations centrally.  Some colleges and
departments provide allocations to their 
students.  Some do not.

 
Any feedback, lessons learned appreciated 
here.

Encourage duplex printing by charging less for 
a duplex page than 2 single pages.

Any feed back, lessons learned appreciated 
here. want to reduce output abandon at 
printers and to normalize the fetch behavior 
around the printer

Any feedback, lessons learned appreciated 
here. The more pages you
"give" a student the more they will use. Give 
more than 0 so they can at
least print out their schedule and syllabus, but 
keep the number very small.

The CMP has centralized support, ordering 
and billing for university departmental printing/
copying, avoiding significant overhead costs 
as compared to each department ordering, 
operating and maintaining their own machines.  
The service and support IT provides makes 
this a very popular and successful program.

our students want a unified printing model and 
recently (like eight weeks ago) asked for all 
providers to eliminate quotas and free printing 
in public facilities. They want printing to be 
equitable and available, and recognize "free" 
isn't really free -- someone is paying for it.

Platforms supported? Mac, Windows, Andrew Linux.  We do not stop 
anyone from printing if they can make it work.

Currently Mac and Windows.  Used to support 
Unix printing, but we eliminated our two Unix 
classrooms.  Mac and Windows laptops

support Mac, Windows, Unix/Linux Mac, Unix, Windows Win, Mac, Linux for lab environments. Win and 
Mac for remote printing.

WIN and MAC only. All printing is done via PostScript/LPR.  Mac, 
Windows & Solaris are officially supported by 
CUIT.  Linux is also known to work.

Mac, Win, Unixen, Mobile devices, 
 other)?  All of the above

Macintosh (OS X) and Windows are supported. 
Linux printing is supported (by the system; 
help desk assistance is best-effort only) via lpr.

We provide support for our print/pop up client 
packages for the Windows and Mac platforms. 
Linux is supported, but not in an automated 
fashion such as the Windows .exe or Mac .pkg 
packages. Linux users have to manually install 
the print queue, and they do not have a popup 
client that allows them to name their jobs.

 Labs: any platform that can print to a TCP/IP 
printer with a valid driver.

CMP: supports any device with a proper print 
driver installed.

Whatever can print to LPR Mac and Windows.  OIT has documentation 
for printing to cluster printers from unix 
workstations.  

Mac &  Windows Mac, Win, Unix (Linux, Solaris, BSD, HP/UX); 
mobile devices supporting
IP/LPR printing will work, but are not 
supported. There is a student-
run web interface to submit print jobs via a 
web browser that supports
HTTP file upload.

Windows, Mac, Unix. Mac, Win, Unixen Officially: Mac, Win
Unofficially: Unix/Linux

 
Do you provide native support for the 
various platforms?

Installer for Mac and Windows. UITS workstations have print support 
established as part of the software build.  
Other workstations can use the Printer Finder 
Utility

for Mac and Windows, print queues are 
predefined on clients for web access by 
arbitrary client, user is given list of printers  to 
select from

Yes we use native system print mechanisms 
on Mac and windows-novell 

Yes,

pharos created an installation package that is 
given to students for remote
printing. We package the needed files for labs.

Yes – homegrown. There are no official installers provided for any 
platform; only documentation on our website 
to configure printers via the officially support 
operating systems. Users can also call or visit 
or help desk to configure their personal 
devices to our printers. 

We can print from ALL platforms but we don’t 
have automated scripted setups.  For 
example, users are given config instructions 
for their laptop. 
 

Native installers for Windows, Macintosh.  See above for installers. The installer for the 
Mac and PC both automatically install the pop 
up client application as well as the printer and 
the associated drivers (either .inf and .dll 
or .ppd depending on OS). Linux users have 
no pop up client and must install the printer 
manually, usually with instructions provided to 
them by a support team member. Linux 
support is improving constantly and we hope 
to have automated print installers in the future.

Labs:  On Windows, Pharos will create an 
installer that includes the necessary driver.  On 
Mac OS X the process is a bit more 
complicated if you want the prompts for 
username, jobname, and password.  If you 
don’t want the prompts then you just need the 
correct driver and you setup the printer as you 
would any standard printer.

No, we intentionally AVOID any client-side 
installation requirements, custom installers, 
etc. If there's custom software for release and 
queue management, we don't want it

The primary print servers are Windows 2003, 
so windows clients are natively supported.  
The Windows servers also run an LPR service 
for wider compatibility.

We also have a Unix print server which serves 
as a more friendly front end for Unix users (the 
Unix server simply re-directs jobs it receives to 
the Windows server, using LPR).

OIT developed a custom application for Mac 
users which presents them with a list of 
publicly-accessible print queues. When they 
highlight a queue name in the list and click 
"add", the application creates a connection 
from their Mac to the queue, using the proper 
PPD.  When they print to a queue, they are 
prompted to provide their AD user ID (but not 
password).  The Library asks Mac OSX users 
to download a Uniprint client.

No installer support. We provide instructions 
and Help Desk support for
setting up printers via the native LPR support 
in Mac OS X. Printer queue name to server 
mappings are available through our directory 
service.

People can install drivers for specific printers 
on their personal
systems, but we find that few do. We plan to 
offer a simple web service
that allows people to upload a file and select a 
printer to send it to,
but we don't have this yet.

 No We have installers for Mac, Win, and Unix/
Linux which set up print queues with
PPD files.  We are a PostScript-only operation.

Do you provide "LPR" support? Yes. We do not provide LPR support  for Unix/Linux, a Kerberized LPR connection 
is used.

Yes YES Do you provide "LPR" support?  Yes LPR support: Any platform that can transmit a 
print job via lpr and attach a username to it 
can be accepted for printing.  This is a plus of 
our weak authentication: as long as you can 
send a document via “lpr –u NETID” where 
NETID matches up to your DukeCard, you can 
get your print job; we’re not requiring a 
password, etc. at time of print job submission.

Our print queues use LPR printing to queue 
the job and are released to the actual print 
spooler on the server side. No end user 
interaction is required besides paying for the

We do not support LPR (this has not been 
requested, but might be possible).

Yes, exclusively -- no other printing option and 
haven't provided another option for well, since 
AppleTalk went away.

 Do you provide "LPR" support? Yes  We provide documentation and installers
(http://www.cit.cornell.edu/net-print/
install.html), and the Help Desk provides
help getting the client software to work, and 
help with account and refund
issues.  The staff of individual labs help users 
with printing issues both
connected with our printing service and with 
OSes and applications.

 
Help Desk support? Yes, issues are forwarded to Cluster services. Hands-on support for laptops is provided by 

our Support Center, and support for printing 
from UITS workstations is provided through 
Student Technology Centers consultants

YES Help Desk support?  Yes Help desk support is provided for all clients on 
all systems using email with a Request Tracker 
back end for ticket management. Certain 
platforms have better support than others 
because of the inherent limitations of our 
vendor’s product.

Users with printing issues can contact our 
printing admins by phone or e-mail.  Most of 
our printers are in computer labs so either we 
are installing the printers or the administrator 
for the departmental lab is installing them.  We 
support users printing from their own 
computers or laptops but have not advertised 
that ability.

CMP:  IT does the installation and set up of all 
CMP machines.  We also provide technical 
support, but not via our IT help desk.  
Departments with technical difficulties call the 
CMP support office.  Departments are required 
to install print drivers and configure their 
computers to use the CMP machines.

In staffed facilities, yes. The Help Desk will help customers with 
printing issues.

 Help Desk support? Yes  Other?  See above

 
Do you provide any print job analysis and 
correction?

Printing handled via applications on Windows, 
Mac or Linux client.

No.  STC consultants will suggest conversions 
if a user reports a problem printing a file

Yes, PDF's
and printouts from Angel using Firefox can be 
miscounted. They are normally
large page counts. We've instituted a per page 
job limit of 100 pages, if
someone needs to print more than that in a 
single job they need to go to a
web page and up their limit.

NO Job analysis and print correction are not yet 
integrated into the NINJa release station code.

NO, we process raw thruput.  Users are 
responsible for selecting proper print driver for 
their job.

 No print job analysis/correction. Print job analysis and correction is the 
responsibility of the end user. Because of the 
large amount of jobs and the numerous 
locations we are not able to manage individual 
jobs. Any specific job giving users issues, such 
as large pdfs or corrupted files, will be looked 
at by support staff on a case-by-case basis

Labs: If a print job fails to print correctly then 
we will attempt to reprint the job or issue a 
refund back to their HokiePassport account.

DPCs: Yes.  DPC technicians are available to 
help correct job files.

No Neither department provides any print analysis Scripts on our print servers will attempt to 
detect non-Postscript files (ASCII, PDF, 
binary). They will attempt to convert ASCII files 
to Postscript (using enscript) and PDF files to 
Postscript, but are not
100% successful depending on the file type 
and how recognizable it is.

Users print from applications in labs or kiosks. No No.  But since it would be exceedingly difficult 
to do this on any of our
officially supported platforms, we never run 
into this problem.

 
Do you count pages before they are actually 
sent to the printer?

Yes, not deducted from account until released. Yes (d) Do you count pages before they are 
actually sent to the printer? no

      (d) Do you count pages before they are 
actually sent to the printer?
Yes.
 

(d) Do you count pages before they are 
actually sent to the printer?  YES – but it’s an 
estimate used in the charging applications, but 
it’s been shown to be very reliable.

The NINJa release station counts pages before 
sending the job to the printer, which prevents 
users from submitting jobs that would go over 
their individual quota.  After the print job is 
sent to the printer, the release station queries 
the printer to find out how many pages were 
actually printed and charges the user the 
appropriate number of pages from their 
account.

Yes
 

Yes, Pharos counts pages on the system side 
and a user sees the page count before they 
release the job to print.  Old versions of Pharos 
Uniprint were notoriously bad at page counts; 
this has not been an issue in our experience.

Page counting is done automatically by the 
Pharos software when it determines the cost 
of each job. Black and white and color pricing 
is also determined at the server level.

Labs: Yes, but only those printed are charged.

DPCs/CMP: No

No Uniprint counts before. Yes, pages are counted and the account 
debited at release time.

No. Only job size is tracked on the print 
servers, but not page count.

The driver and Pharos software calculate 
pages and display that on the print release 
station so that the user can choose whether to 
release or cancel the job.

Yes No

 
Is there a cost difference between duplex 
and single side printing?

Yes.

 
Do you collect printed page counts directly 
from the device by physical or remote 
software inspection?

Remote inspection. Both.  We use the data to calibrate how well 
Uniprint is counting, and also to determine 
when a printer needs to be replaced.

NA Yes. The printers page counts are
polled hourly, though this is mainly used for 
tracking toner usage and
overall yield of toner.

NO
+G74

Each unit takes a physical reading of the page 
count per printer each month and sends the 
info to the central printing management office.

Not via the printing system, but we do so on 
the back end for maintenance kit tracking, 
printer replacement/rotation decisions, etc.

Page counts are accumulated by the SQL 
database backend of the Pharos suite. Each 
transaction contains the page count 
information as well as the location and time of 
printing.

Labs:  The Pharos Uniprint system counts the 
pages.

DPCs/CMP:  Directly from the device.

Remote software inspection plus physical data 
collection for copy card/cash card usage at 
release stations.

OIT collects data directly from the print 
devices, and periodically compares the 
number of pages/sheets actually printed by the 
physical devices to the number that are 
released to the devices.  This gives some 
indication of how often paper jams and other 
problems occur.

The count is done remotely via web interface 
with the devices.

Yes, as needed. Page count is not reported on 
regularly, however.

 The Pharos software captures statistics and 
Xerox produces reports.

Remote Yes.  We use SNMP to query printers' page 
counters and/or job accounting data.

Do the students like the print service you 
currently provide?

We moved from a free for all to a quota-based 
service, and though they like it, they would 
always prefer no quota.

They would prefer it to be totally free.  
Nonetheless, on our annual user survey, 
printing services is rated 4.06 out of 5, with 
93.3% answering 3, 4, or 5 (1 = not at all 
satisfied)  

Our annual survey indicates that 85% of 
students, faculty and staff rank printing as 
VERY IMPORTANT out of a scale of very 
important, somewhat important, somewhat 
unimportant and very unimportant.

yes Yes, because it’s convenient/ No because they 
are charged a per page cost.

The students want free printing, not a centrally 
managed and maintained print service. 

YES Students have been very happy overall with 
the service.  Biggest complaint: Can we have 
more ePrint stations?  Reliability of the service 
has been good but not stellar

We work in close conjunction with the Libraries 
and supported labs to make sure that student 
needs are being fulfilled. 

 Labs:  Most seem fine once they get over 
having to pay for the service.

DPC/CMP:  Unknown.  No complaints or 
complements.  Most customers are faculty/
staff.

Many do, many don't. Several want one 
system for campus.

Student like having unlimited printing at no 
additional cost.  Both OIT and the Library 
printing environments are available for any 
member of the University community; the 
library also allows non University affiliated 
paying patrons to use the printers.

Each department maintains its own Uniprint 
server.  When we roll out a joint quota system, 
we will continue to have different servers but 
we will share one user database.  OIT is 
considering allowing departments to 
participate in our Uniprint installation.  

The students like the service (although, as 
always, students would  prefer
free printing).

No. LPRng is aging technology and support for 
job control and setup
is klunky on non-Unix systems. We are 
working on a strategy for
replacing the current printing infrastructure, 
most likely with CUPS.

The print solution is generally well liked, 
though students would
always prefer higher quotas and lower prices. 
The service is not offered
to departments. It is only used for "public" 
printers in labs and other
sites where the technology is managed by ITS.

==> The solution is COMPLETELY outsourced 
to Xerox. This includes an
on-site Xerox employee who administers the 
solution and performs printer
maintenance. The only activities performed by 
university employees are:
Loading paper into printers; vending cards; 
handling refund requests for
jobs that don't print correctly.

yes When I talk with students incognito, they 
always use the word "convenient" to
describe our print service when I would 
naturally expect them to use the word
"expensive".  I am both pleased and amazed.

 
Does your solution also apply to faculty/
staff?

All students, faculty and staff are issued the 
same quota for public printing systems.

Yes, for those faculty/staff wanting to print to a 
Uniprint-managed printer. We provide our solution to our own 

organization, IT Central Services, as well as 
other departments.

This solution is centrally managed and 
distributed.  Many academic units provide 
printing for their students and most 
administrative units provide their own 
administrative printing solutions.

 No If they print in the student labs, yes. YES Faculty & staff also fall under our solution, as 
they have specific quotas as well. 

Does your solution also apply to faculty/staff?
 YES

We have some faculty/staff users on the 
system via our Office Products group on 
campus, which uses Pharos for print services 
on multl-function printers in some 
departments.  Service is slowly getting more 
popular but is not in broad use by faculty/staff.

Our Pharos service is centrally managed and 
run through our enterprise support and system 
administration teams.  Campus partners 
(Office Products, Library) have some level of 
access to the system but increasingly requests 
make their way through enterprise support 
team.  Some graduate/professional programs 
and many local departments at Duke do run 
their own local print servers or systems; for 
student and public printing, there’s growing 
interest in using Pharos.  We are looking to 
expand the network into new spaces and 
central IT will absorb the cost on the basis that 
more print locations mean less centrally paid-
for paper/toner and less new printer purchases 
– these are the real cost drivers, and 
departments will have to pick up the tab for 
this.

Anyone that has money on their Husky Card, 
or anyone that purchases a Dawg-Prints card 
from our vend stations located in each library, 
is able to copy and print using our service. 
This includes faculty/staff and outside patrons 
of the libraries.

Labs: Yes.  Anyone with a HokiePassport 
account can use the system.

DPCs/CMP: Yes.  See above.

Yes No extension to faculty/staff.

It is centrally managed as far as the student 
clusters are concerned.

Many departments have subscribed to our 
current printing service.

This solution applies to anyone printing in 
public clusters

Yes.  Please note that there are many printers 
at Cornell which are not in the Net-Print 
system.  Only the printers for which 
departments want to use charge-back 
accounting to control printing costs are in Net-
Print.

 
Have departments subscribed to your 
service?

Some.  We do not have the resources to 
expand to more departments.

Most departments with printers accessible by 
students have them managed by Uniprint

Have
departments subscribed to your service?  NA. 
Is your service centrally managed,
centrally run and distributed/delegated 
management or divested by departments
running and managing their own print service? 
Yes, divested by departments
running and managing their own print service. 

Yes, though more will most likely once it's 
offered to everyone for free. Starting this Fall.
      

YES IT groups within Columbia University have 
subscribed to our service (i.e. The School of 
Social Work, Columbia University Medical 
Center).

YES Departments generally subscribe to our 
service in order to provide printing for labs that 
cater to their students. All of our printers are 
located in student oriented labs and libraries.

The servers that run the Pharos suite, as well 
as the maintenance and support, are centrally 
managed and run by the Dawg-Prints 
program, which is part of Creative + 
Communications.  

Departments wishing to use our service are 
evaluated based upon their current printing 
capacity and provided a printer and release 
station as well as the packages to install the 
pop up client on their lab machines. 
Depending on the pricing structure, the printer 
is generally leased to the department of which 
their printing capacity pays back the cost of 
the lease. The more prints done by the lab, the 
less the department has to pay and many labs 
with large volume pay nothing for the service.

Labs:  Some departments have setup 
departmental accounts to use the system.

DPCs/CMP: Yes.  See above.

Yes Some departments have chosen to run their 
own print server (usually
if Windows print servers are desired).

One department that supports their own public 
clusters uses this service

Yes.  We currently have two models:  In CIT 
labs (about 1/3 of Net-Print printing), the Net-
Print service budget purchases and maintains 
the printers, and purchases the printing 
supplies.  All the income collected for printing 
goes
into the Net-Print budget.

In the "Partner" (departmental) labs, the 
department purchases and maintains the
printers, and purchases the printing supplies.  
Net-Print provides
authentication, authorization, page counting, 
accounting, and billing services,
and retains a percentage of the income 
collected for printing.

Net-Print is widely used by departments.  It is 
simple to participate in, it
has the ability to make use of credit cards and 
Bursar billing, it helps the
departments serve their students better.

 
Is your service centrally managed, centrally 
run and distributed/delegated management 
or divested by departments running and 
managing their own print service?

It is managed centrally for the printers on our 
printing system. Departments may have their 
own solutions.

Centrally managed, with participating 
departments responsible for equipment, 
maintenance, supplies, and interventions

Yes, it's centrally managed though some
departments run their own instances of pharos  
to charge or count in their own specific ways.

Centrally run by ITS. Our service is centrally managed and run for all 
locations and facilities supported by CUIT 
(public computing labs, electronic classrooms, 
etc.) This includes maintenance of actual 
devices. 

Schools or departments that subscribe to the 
NINJa print release station model will handle 
physical printer issues in-house. 

Print service is centrally run and managed, but 
units are responsible for providing their own 
printers and card readers, etc.

Labs:  The service consists of a centrally 
located printserver and a printstation at each 
printer location all of which we manage.

DPCs/CMP: See above.  There are some 
departmentally managed machines, but most 
non-lab machines on campus are centrally 
managed via the CMP.

Our service, centrally managed with local 
support of the printers themselves. At an 
institutional level, the model departments 
managing their own print service.

The service is centrally managed and run. 
There is some local control via access control 
groups in our directory service.

Centrally managed/run The authN, spooling, page counting, 
accounting, and billing are centrally managed.  
There is one print server for the whole campus.  
Departments are responsible for installing print 
client software on the workstations they 
manage, and creating accounts and requesting 
refunds for their students, staff, and faculty.

If you could do things differently, how 
would you?

The solution in place is only a few years old, 
and it works well for what we need.

Would have implemented release station 
model sooner – we’ve only been using them 
for two years.  We frequently have to defend 
the level of quota (“why isn’t it higher?”), so I 
am to some extent envious of those 
institutions who have implemented print 
management as pay-as-you-go – much 
simpler.

However, at the same time, I do believe in the 
quota model, and the underlying premise that 
those who print the most should pay (on 
average, 10% of the people printing are 
responsible for 50% of the pages).

Our staff is constantly looking for new services 
to deploy in response to our users' requests.  
We recently added a copy card service which 
allows users to swipe their U-M ID Cards to 
create photocopies on some of the 
multifunction printers that we deploy.  We have 
recently deployed a large format (poster) 
printing solutions.

And, we are looking at the entire set of 
services we provide students and others, 
including the printing allocation.

We are looking at the HP-Pharos partnership 
as a possible approach to implementing a print 
management system; goals of this project 
would be to collect richer usage data, facilitate 
adoption of desktop and print services 
authentication using LDAP and/or Active 
Directory, implement release station to reduce 
rate/quantity of abandoned printer output.

I would BAN THE PHRASE "FREE PAGES" 
because no pages are free. And because 
different PSU campuses and colleges manage 
printing with different economic models, there 
is always a low level of confusion.

Require departments to use this service, 
thereby driving the cost per unit down, saving 
costs for more users.

Use CUPS instead of LPRng.  

Consider support for features like job 
correction and redirection.

As mentioned, we are in the process of 
changing to the GoPrint commercial printing 
solution.  It is our intent that each user on 
campus will have a central account from which 
to pay for printing in any campus location.  It is 
our further intent to reduce or eliminate the 
need for a “card” for printing.

We’re reasonably happy with our current 
system.  We’ve looked at Equitrac’s solution 
as a possible outlet for greater system stability; 
if we were doing a new RFP, Pharos and 
Equitrac are the only products we’d look at.  
We’re going to take a wait-and-see approach 
to the next version of Pharos Uniprint and want 
to see how other institutions do with it before 
jumping into that pool.

***As noted above, improved enterprise 
functionality in terms of fault-tolerance, load 
balancing, etc. are the big things we’d like to 
see from a technical perspective; we 
understand they’ll be in the next version to 
various degrees.***

We are continually evolving to provide printing 
and copying to all users at a reasonable price. 
We recently opened up our website to give all 
users the ability to print from their home 
computers to our system. This type of service 
will continue to evolve as we make printing on 
campus easier and easier for students.

 Labs: We have not found a system that better 
suits our situation.

DPCs/CMP:  Our current services are targeted 
at faculty/staff.  We are considering if/how we 
can better serve our students with a full 
service DPC-like facility designed and located 
to meet our student’s “copy center” needs.

Centralize printing and subcontract the printer 
care/feeding to someone else.

OIT would like to adopt the Library model of 
allowing the user to release the print job to the 
printer of choice at time of actual printing, 
however OIT has a variety of printers with 
different drivers.  The “universal” drivers that 
have been evaluated have been rather feature-
poor (for instance, many of them don’t support 
duplexing).  The Library has a more consistent 
printer hardware environment.  

The key things we would like but currently do 
not have are:

1. A more modern and universally adopted 
standard/protocol for our
printing infrastructure (CUPS or similar)

2. Better and more user-friendly job control

3. Hold-and-release functionality

4. Possibly the ability to bill for jobs on certain 
printers without
creating a lot of overhead

We're happy with the solution. We’re happy with this system for now.  The 
results of this survey could change that.

Being radically decentralized, Cornell is not a 
good fit for any of the
commercial packages available.  We are 
investigating whether there may be a way
to overcome this problem.  The list of trade-
offs is long.

 
Do you covet another institutions printing 
service?  If so, whom?  ... And why?

No, we're happy with what we have.  Labs: No.

DPCs/CMP: No.

No, not really.

 
ANY OTHER THOUGHTS ON THIS 
SUBJECT?

Nope. Nope We use 30% post consumer recycled paper.  
We are joining a recently commissioned effort 
called "Climate Savers" to examine the use of 
IT related resources as it relates to 
environmental issues.  We will potentially 
examine how we can conserve in areas such 
as electricity consumed by printers, paper 
used in printing, energy used to maintain and 
supply printers, and petroleum-based 
products used to produce printers.

While a $75 a semester technology fee is 
collected from students who enjoy free printing 
from central IT, other stakeholders at the 
university use page limits/quotas and per-page 
charges as part of their service model to limit 
printing and to pay for consumables. Central IT 
policy on free printing is a tradition, but 
questioned/controversial at the administrative 
level and among other stakeholders.

We plan to offer two levels of service at some 
point. We currently offer a turnkey system – we 
provide the printers, support and 
consumables, and collect all the charges. 
Another option we hope to install at some 
point is to broker licenses, providing the 
backend for departments that would prefer to 
keep their own income/cost recovery stream 
and set their own rates. Providing both options 
creates a more supportive environment for this  
university.

Other supported open source alternatives are 
needed in this arena. 

After investigating several commercial printing 
solution vendors via an RFP process, we feel 
that our selected vendor will help us achieve 
our goals of a unified, streamlined, easy to use 
printing system at UW-Madison. 

So far, we’ve been fortunate to have central 
administration support for keeping ePrint free.  
We spend a great deal on paper and toner – 
that’s the bulk of our printing expense – and 
could fully cost recover at a low cost-per-page 
level.  But there’s been tremendous support 
for keeping it free to date.  The success so far 
of the quota probably buys us a couple of 
more years on that count.  Paper costs 
continue to rise with gasoline prices due to the 
product’s weight and transportation costs, 
however.

Labs: Correct determination of whether the job 
is color or black and white can be tricky.  It 
seems to depend on how well the driver for the 
particular OS and printer was written.  Pharos 
tries to determine this on a page by page basis  
but if the driver does not correctly specify 
when a page is only black and white then the 
system will charge for color.  Some drivers 
also do not correctly print color documents as 
black and white even when you specify the 
black and white option in the print dialog.  This  
can also be application dependent rather than 
just driver dependent.

DPCs/CMP: No.

Huh, nope. Been there, done that. Now just 
dealing with consolidation on campus. We'll 
get there.

High on our list is to reduce printing on 
campus.

Moving away from free printing after having 
had it for 10 years is hard!

One unique aspect of the Net-Print service is 
the "watermark" feature.  In busy
computing labs, some method of separating 
print jobs and determining to whom
they belong is required.  Our users can choose 
between having a printed banner
page, or having what looks like a FAX header 
added to the top of the first page
of their print job.  We do not charge for banner 
pages.  About 80% of our printing is done with 
the "watermark".

In our Age of Sustainability, putting ink on lots 
of paper is considered
harmful.  We address this in several ways:

o Charging for printing.  We estimate this 
reduces printing volume by a factor
of four to five.

o Offering the "watermark" alternative to 
banner pages.  Since the average
number of pages per print job is about four, 
this reduces paper usage by about
20 percent.

o Using recycled paper.  We switched from 
30% to 100% PC paper several years
ago.  Unfortunately, there is some evidence 
that 100% PC paper is not kind to
printers, so we may switch back.

o Offering duplex printing.  Since we do page 
counting on the printer, this has
been more complicated than we would have 
liked.

Executive Summary of Survey

18 CSG schools replied (private=11, public=9 (PSU+Cornell counted as both))
solutions:  Pharos Uniprint(11), GoPrint(1.5),OpenSource/Homebuilt(5)
Everyone with Pharos seems to be pretty happy with their solution.
14 use some form of authentication for printing or release of print jobs.
11 charge some fee mechanism for print service.

Trivia:  (This is a swag based on those reporting)
1.5M, 35M, 20M, 18M, 11M, 2.4M, 16M, 18M, 6M, 30M, .5M, 10M, 7.4M, 2.5M, 6M, 8M = 192M pages / year
192M pages per year = 384K reams of paper = 38,400 boxes = 1.92M Lbs of paper  
	 OR (89,870 sheets = 1 cord of wood) 2136 Cords of wood = 273,408 cu. ft of wood (1 cord = 128 cu ft)
  	 OR 38,400 boxes / 40 boxes (=1 ton = 24 trees) = 23,040 trees (a processed tree is apparently worth about $25)
	 OR 23,040 trees planted @ 660 trees/acre for hybrid poplars = 35 acres of forest
Operational Costs: 86.2K, 508K, 1.2M, 270K, 245K, 323K, 99K, 790K, 460K, 1.4M, 400K, 45K, 330K =  6156 / 13 = 473K / year average
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Survey questions are noted below in the left-most column
Institutional responses are largely verbatim
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