
Overview
How and why Marist college:

I. Reduce their operational costs 

II. Manage their estate with minimal resources 

III. Reduce their time to deploy

IV. Deliver unique projects and solutions  e.g. virtual server deployment  

V. Relevance and future of zEnterprise in Higher Education  

VI. Vast range of solutions delivered on zEnterprise and Why  

VII. Competitive advantage 
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Collaborative Partnerships
Marist has a long history of 
creating and building strong 
partnerships

Offers students, faculty, and 
staff the ability to 
collaborate with business 
leaders 
Provides unique learning 
opportunities for students
Allows the College to 
extend academic outreach 
programs to the local 
business community
Promotes the development 
of applied research projects

Successful projects are 
used to maintain day-
to-day operations
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Collaborative Partnerships (continued)
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Collaborative Partnerships (continued)
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Collaborative Partnerships (continued)

6B



Marist College Mission Statement

“Marist is dedicated to helping students develop the intellect, 
character, and skills required for enlightened, ethical, and 

productive lives in the global community of the 21st century” 
(Marist Strategic Plan 2011-2016: Leadership and Innovation for a Changing World, pg. 3)
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Marist Profile
Official State Charter Granted in 1946

Total student population: 6,303
4,536 traditional undergraduate students
569 adult education students
872 full- and part-time graduate students
650 non-matriculated students at Florence branch campus

43 Bachelor’s programs
12 Master’s programs 

Fully Online MBA, MPA , MS/IS, and MA in Communication
22 Certificate programs
Extension sites throughout NY
Branch campus in Florence, Italy

Freshman Florence Experience
Semester Study Abroad
Four-year Bachelor’s Program
Master’s in Museum Studies
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Leadership in Technology

“A distinguishing feature of the Marist education is the manner in 
which information technology is used to support teaching, 
learning, and scholarship. The College, a leader in educational 
applications of information technology, offers students access to 
advanced technologies to help them develop as lifelong learners 
and productive members of their communities.” 

(Marist Strategic Plan 2011-2016: Leadership and Innovation for a Changing World, pg. 4)
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Leadership in Technology (continued)

Ranked #8 in Northern region by U.S. News & World Report
First time Marist cracked the top 10 – longtime goal

Princeton Review’s Best 377 Colleges 
Top 20 in international education 

Cites our “beautiful campus on the Hudson”
Princeton Review’s Best 294 Business Schools 

Lists the AACSB-accredited School of Management 
U.S. News & World Report 

Ranked online MBA and online Liberal Studies BA/BS nationally 
Marist was 5th in selectivity and 6th in faculty credentials

Hancock Center profiled in University Business
Kiplinger’s Personal Finance released list of best values in private 
colleges and universities

Marist was #38 for second year in a row
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Leadership in Technology (continued)

Internet2 and NYSERNet Research Institution
Winner of 2008 Innovation Award

New York System zLinux Executive Customer Council
Winner of NACUBO 2010 Innovation Award

Applied Research
Banner on the z

Project Challenge 2010 - Invitation
Lumina Education Foundation Award
Baldrige Quality In Higher Education

IT Self-Study, Assessment, and Continuous Improvement
Winner of 2012 Luminis Idol

myMarist on Luminis Platform 5
Winner of National Consortium of Continuous Improvement in Higher 
Education 2012 Leveraging Excellence Award
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Reasons for Intelligent Risk
Strong Joint Study partnerships in high performance computing

Leadership position with the Enterprise Computing Community (ECC) funded by 
National Science Foundation (NSF)
Valuable student / faculty / staff  / research heritage

Previous successes provided confidence for future innovative deployments / projects
Successful enterprise implementation of the Sakai Community Source 
Collaborative Learning Environment (CLE) 

– Fully integrated with campus systems
– Modified to run on high performance and high efficiency platform

Proven experience in high-end technical support
Leadership role in the development and roll-out of Linux on System z in 
partnership with IBM
Provided support to multiple colleges and organizations

Building on Systems and Continuing Infrastructure
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Building on Systems and Continuing Infrastructure (continued)
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Why Banner on System z? - The offer Ellucian (SunGard+Datatel) didn’t refuse
Avoid considerable capital and operating costs

Use of existing infrastructure‒ Avoided at least $300K in single purpose server hardware to run recommended 
Banner configurations

Existing expertise on platform was utilized, avoiding training costs‒ Long history of innovative use of mainframe services to support academic 
experience‒ For 20 years we ran IA Plus on CICS on z/OS ‒ Extensive knowledge of System z, z/VM, Linux on z‒ Marist produced first Linux on System z distribution

Use of virtualization to provide many services with few resources has always been 
priority‒ Limited physical space in Data Center‒ Limited hardware and environmentals (power, cabling, cooling, racks, etc.)‒ Limited number of staff needed to control large number of services



Cost Comparison
Doing an “apple to apple comparison,” the z financially outperforms other 
platforms if we had to move from the z to other platforms

Sustainability – Total Cost of Energy
Footprint – Smaller data center
Manageability – Equal or less than a distributed UNIX shop
Currency – Training costs are less than major network providers
Connectability – One network in, one network out 

Even as a medium-sized institution, Marist realizes significant operational savings 
by centralizing our operations on the z
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Building on Systems and Continuing Infrastructure (continued)



Enterprise on the z
Operational Data Center

Modern Server Environment

Two System z “mainframes” running z/OS, z/VM, Linux for z

11 System p servers running AIX and Red Hat Linux 

Intel-based Linux & Windows 2003/2008 Servers

156 Traditional Servers

955+ Virtual Servers

125 Terabytes State-of-the-Art IBM storage

DB2, Content Manager, and ERP systems

First to run Ellucian Banner on Linux on System p

First to run Ellucian Banner on System z

NACUBO Innovation Award 2010
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Marist ranked 35th in the Nation for Social 
Networking

Awards and Publications

Recognized with numerous awards for 
technology management excellence 
and innovation by outside 
organizations 

zLinux Executive Council
Government and Education 
Alliance
Lenovo
Sakai Foundation
Assistive Technology Industry 
Association
New York State Disability 
Services Council's Campus 
Access Award Nomination
Ellucian
NACUBO 
NCCI 2012 Leveraging 
Excellence Award

Since 2007, Marist has appeared and been featured in over twenty-nine  (29) major 
trade publications in the higher education industry for its technology leadership
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Hancock Enterprise Computing Research Laboratory



Enterprise Level System for Research / Research Training
Primary areas identified for requested enterprise system

Research on the system architecture and software itself
Research applications that will benefit from greater storage capacity and/or faster processor speed
Applied collaborative research between faculty and industry
Research training for faculty and students at Marist and other universities

Research areas selected after consultation with
Marist faculty from the School of Computer Science and Mathematics and research partners at 
other universities
Co-PIs from partner universities in the Enterprise Computing Community (ECC), particularly

Illinois State University
North Carolina A&T State University
Widener University
University of Arkansas
Stephens Institute of Technology 

IBM Corporation
Several industry partners in the ECC 
Juniper and Brocade (for network research) 18H



z114 zBX Research – Approved Projects
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Open Academic Analytics Initiative (OAAI)

Grant ($250k) from the Bill & Melinda Gates Foundation and administered by 
EDUCAUSE Next Generation Learning Challenges (NGLC) program

OAAI Goal: Develop and deploy open-source Learning Analytics “early alert” system
Designed to predict, within first 3 weeks, which students are “at risk” of not completing their courses
Uses open-source Sakai and the Penatho Business Intelligence (BI) tools, as well as SPSS Modeler
Hosted in Marist’s Enterprise Computing Research Lab (z114)
Marist is lead working with six partners and in collaboration with IBM

Marist Academic Technology and eLearning Office (IT) and  Marist Research Computing Office (IT)

Research agenda is focused on two primary areas
Portability of predictive models – can models be designed to work in different academic settings
Intervention strategies – what intervention strategies are most effective in improving outcomes



Open Academic Analytics Initiative (OAAI) (continued)

Project Summary To Date
Developed OAAI Predictive Model based on Marist student and Sakai usage data
Successfully deployed Sakai-based Learning Analytics solution during Spring 2012
Produced Academic Alert Reports for 32 courses at 3 institutions (1,000+ students)

Marist Research Team Findings (Dr. Eitel Lauria, Dr. Erik Moody, Graduate Students)
Accuracy of predictive model remained largely intact when ported to community colleges 
and Historically Black College and Universities (HBCUs)

OAAI predictive model was in the 86 - 87% range when tested at Marist 
Mode was in the 75% - 79% range when deployed at partner institutions

Found a statically significant difference between average course grades when 
comparing students in our two treatment groups to our controls
Initial findings published in peer-reviewed conference proceedings

Mining Academic Data to Improve College Student Retention: An Open Source Perspective
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Projects and Partners

Marist Institute for Public Opinion (MIPO)
Nationally Recognized Center Founded in 1978
Provides Scientific Surveys

Elections
Policy issues
Human interest topics for the public

Provides Unique Student Educational Opportunities
Exploring Innovative Internet Survey Techniques
State of Art Predictive Dialing
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Projects and Partners (continued)

FDR Presidential Library and Museum
Digitize and “Web Publish” FDR Library’s Holdings

Includes President’s Secretary Files
Key documents sought after by researchers
Extensive photographic holdings

National Showcase For IBM’s Digital Library Technologies
First presidential library with original holdings online

Digitization Of Primary Source Material Continues
Roosevelt Churchill correspondence
Eleanor Roosevelt’s “My Day” newspaper columns
Former Secretary of Treasury, Henry Morgenthau’s diaries under consideration
Education Programs for K-12 Teachers and Students
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The Hudson River Valley Institute
Academic Center Devoted to Education, Research, and Publication of 
Information on the Hudson River Valley, a National Heritage Area
Web Site Hosting

Developing
Digital Archives
Regional Portal Site
New Undergraduate Curricula 
Interdisciplinary Internships
Education Programs for K-12 Teachers and Students
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Projects and Partners (continued)
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Lowell Thomas Archives Image Collection
Digitize and “Web Publish” Marist Library’s Lowell Thomas Collection

Lowell Thomas Collection consists of photographs, audio recordings, motion 
pictures, artifacts, and over one million pages of manuscript materials
Materials dated from the period 1789 to 1984
Initial implementation consists of thousands of photographic negatives, hand 
painted glass photographic images, and printed photographs
Images stored in IBM’s Content Manager on z/OS

Projects and Partners (continued)



The Joint Study
A Unique Research Partnership with IBM

IBM / Marist Partnership supports students of all disciplines throughout 
their academic career

Marist participates in the IBM Value chain as both a contributor and as a 
consumer

Research
Teaching and Learning
Scalability of operations and efficiency
ISV ‘lift and move’ development, testing, and operations

Original research projects started in 1988

Our Return on Assets Model has been proven with massive virtualization 
and non-similar workloads
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The Joint Study (continued)
A Unique Research Partnership

Collaborate with Marist, IBM experts, and industry partners on projects that 
support top technology trends (PoC and First-of-a-Kind projects) that are 
beneficial to all parties

Provide Leadership, Guidance, and Support to the IBM Academic Initiative
Course development, faculty training, faculty research, student/faculty access 
to IBM hardware and software worldwide, and community development

Support the IBM sales team through customer briefings and reference 
implementation of IBM technology  

Provide a pipeline of top students to IBM and IBM customers via internships

Student Outcomes have persistently improved across all the schools at the College 
due to supporting technology infrastructure 
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The Joint Study (continued)
A Unique Research Partnership

1978: 
First IBM 
Mainframe 
at Marist

1981: 
First 
Academic 
Collaboration 
with IBM 
“College 
Writing on 
Computers”

1988:              
Beginning of 
Joint Study 
Research 
Project 

“Use of a Large 
System by a 
Small 
Customer”

1994:         
Automated 
Student 
Telephone 
Directory

Beginning of 
integrating 
telephony while 
maintaining 
privacy

1994:               
Marist College 
World Wide 
Web         
Served off S/390

Integrating the 
mainframe into 
the distributed 
world
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The Joint Study (continued)
A Unique Research Partnership

1995:                  
MERIT –
Electronic 
Reserve 
Room

1996: 
Development 
of New Digital 
Library

Multimedia 
and FDR 
Library

1999:         
Linux for S/390 
Distribution 
Download  
Hosted at 
Marist College

2000:             
First College to 
Develop a Linux 
R&D Lab

Development of 
Student Linux 
Servers

2002:            
Beginning of 
z/OS 
Knowledge 
Center at 
Marist   

Course modules 
and support for 
student 
exercises
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The Joint Study (continued)
A Unique Research Partnership

2006:      
Join Sakai 
Foundation
Learning 
System for 
Greystone

2009:    
Banner on z

Higher Ed 
ERP launched 
on z

2009:            
WAS/DB2 
Integration with 
Sakai Open 
Source CLE

2010:                
Cognos Rational 
Cloud / Virtual 
Computing Lab 
Project

Pre-configured
multi-tier 
Business 
Analytics 
Instructional 
System

2010:      
Gemini Cloud

The College 
began offering 
Private Cloud 
services at scale 
from the z
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The Joint Study (continued)
A Unique Research Partnership

Collaborative Activities
Multiple Research Projects

eLearning – K-12, Higher Ed - 2003 SUR Grant
Rich Media – Several collections – FDR, Emmy, Hudson River, Lowell Thomas
Open Source CLE Enablement - 2005 SUR Grant -Sakai
Linux Virtual Servers for Students
Grid Computing Apps
Cell-z Hybrid Environments and Virtual World Apps
Cloud Computing/Open Education Environment/SaaS – Greystone
Support of many NSF and NYSTAR activities with Marist

Primary School for z Academic Initiative
z/OS Knowledge Center – Primary AI Hub worldwide
Global model for z/OS course development and online course delivery
23 new courses developed – many faculty awards
Strengthening Power and SWG AI activities 

Extensive Sales Support
20+  Presentations/Calls/Demo’s with potential customers in last 18 months
6+ interviews and articles by Marist faculty and CIO

Skill Pipeline
Since 2001 – 43 IBM/Marist Internships. Many hired by IBM and IBM top customers

Sakai
Integrating WAS and DB2 with Sakai
Made QA servers hosted by Marist, available to community
WAS and DB2 were officially supported in Sakai 2.6
State Bank of India adoption – 300,000 users! 31B



z/OS Knowledge Center on System z

Provides remote access to z/OS image for professors and students
Knowledge usage as of May 2012

Over 745 courses have been taught
696 professors
250 schools worldwide, Lithuania to Queensland, Australia 

Over 11,494 Userids issued for hands on education 
Steadily increasing number of professors and students
Very high ratings and positive professor/student feedback for 
quality of service

Success on System z
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Linux on System z 

Current Staffing
Systems Programmer for z/VM, Hardware Support, and other 
duties
Systems Programmer for Linux Development/Support, mostly z, 
some x86
Server Administrator for Linux Support mostly x86, some z
LDAP, Operations (Server Monitoring), Networking, etc. are 
handled by normal staffing

Success on System z (continued)
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Success on System z (continued)

Currently virtualized on z/VM
Webmail Interface to IMAP Using Horde
Banner Application Servers
General Web Server for all Faculty, Staff, and 
Students
A Wiki
IceCast – audio streaming server (encoding on 
Intel Server)
Test Servers for all server admin staff
Various projects for The Linux Foundation 
supporting Open Source development on 
System z (formerly Open Source 
Development Labs – OSDL)
Slackware for System z development
SysLog
Oracle Database Servers (at least 8)
LAMP Web Servers

Over 20 Different Servers in Production
Over 600 Servers for Students
Supports Student Government and Clubs 

Sakai hosting for 14 K-12 school districts

General Linux Server for Student Computer 
Society
Test Servers for our Sakai Environment and 
Development
Firewall for the other Linux Servers
Subversion Server for all Marist Development
NTP Server for Campus
Central Authentication Server (CAS)
Email Gateway Hub
Main College Web Servers including 
Production and Test
College Library Web Servers
File Dropbox
Web content management systems 
(OmniUpdate, WordPress)
Xymon (Hobbit) monitor for servers and 
network devices
Cognos Business Intelligence Infrastructure
SPSS
Jobs.Marist.Edu (Job Applicant Tracking) 34B



Linux on System z

Development Mainframe - z990
Used for testing, development, and proof-of-concept projects
Original part of OSDL project
Debian and Slackware have servers for development work
Hosts primary “git” server for Linux on System z (allows Open Source 
community to submit code for review and incorporation into Linux kernel)
Hosts Marist student academic servers (>600 currently)
Cognos
SPSS
Rational Servers

Success on System z (continued)

35H



Linux on System z 

Student Academic Linux Servers
Currently based on Marist Linux distribution
Kernel and basic configuration files stored on shared, read/only disk (one 
copy shared among all servers)
Servers each have individual read/write space for programs, additional 
software, etc.
Students receive 1-5 servers depending on course requirements
Students retain servers across academic career, use as a portfolio, and courses 
can build on work of pre-requisite courses
Highly virtualized is only cost effective solution

Success on System z (continued)
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Cognos Cloud on System z and Virtual Computing Lab (VCL)  
(Used to deliver fully online Business Intelligence Course)

Cognos Cloud on System z consists of the following
Cognos Framework Manager 
Cognos TM1 Perspectives 

IBM DB2 Version 9.5 on System z used as the data warehouse 

IBM Tivoli Directory Services on System p used for authentication

VCL used to provide desktop images for the students containing
Microsoft Windows 7
Microsoft Office 2007
Microsoft SQL Server 2008
Open-source data mining tools
DB2 Connect

Acted as a Cognos Hub for Universidad de Buenos Aries and Universidad de Belgrano, Argentina

Success on System z (continued)
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Cognos Cloud on System z and Virtual Computing Lab (VCL)  
Success on System z (continued)



Mainframe has been a mainstay of R1 research institutions for years…
But only in academic departments

1995 (ish) - Client server architecture catalyzed massive migration to distributed 
computing

Most sitting CIO’s were ‘educated’ during this period

2000 (ish) – Independent Vendors sold software that could not “share” a server
Operating systems were not ubiquitous (like Linux)
Departmental servers became the fad
The “CIO” as an executive position was new

Technology spending was rampant and out of control

Transaction supported industries stuck with the Mainframe

In general, Higher Education did not
39B

What is going on in Higher Education?



Quote from CIO of a multidistrict community college in the west 
(107,000 students)

“It is a little scary with all the cloud-i-fiction going on.   It’s like 
we are being forced back to Mainframe.”

Quote from the CIO of a Large State Public Education IT Center
“I can’t go back to Mainframe.   It would change everything.”
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What is going on in Higher Education? (continued)



The return to the Mainframe will be the next large 

DISRUPTION

in Higher Education Systems Management

College and Universities will seek better return on Assets

The Discussion to migrate will begin with the CFO
Not the CIO
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What Will Happen Next?



Open Discussion / Questions
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