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Agenda

The world is changing, how should we teach
the next generation of system administrators?

What are some of the influences on the
curriculum?

What should be some of the topics and
technologies in our new curriculum?

What have we done at RIT?




Why Should our Curriculum Change?

Because jobs are changing?
Because technology is changing?

We are getting bored teaching the same old,
same old?

Underlying abstractions are changing?

Why now?



How are we different from
Industry

Ratio of experienced instructors reversed

Need to reserve time for research and
scholarship

Different relationship with our organizations
Outsiders looking in
Lack of owned hardware to support a class of 30

Need to share hardware with multiple sections
and classes

Ours is only one of the classes students take
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Google's Android 4.4 KitKat May Well Revolutionise eCommerce

Total Customer [totalcustomer@go.terrapinn.com]

To: Charles Border

If you have trouble viewing this email, read the online version

Strategy, innovation and ROI for marketing and CRM professionals

Dear Charles,

See why Twitter's new picture scheme benefits so few, discover how Tesco is bringing forth the future
of in-store advertising, and understand how Google’s Android 4.4 will revolutionise how the world of
eCommerce works.

We'll send you the next few issues, butif you'd like to continue to receive it you'll need to subscribe. It
doesn't cost you anything just follow this link and select which of our newsletters you'd like to receive.
And of course, if you'd prefer to be removed from the list_here's where you need to go.

Enjoy!

Vaughn Highfield
Content Executive
Total Customer

Follow

Featured Posts ijss

Twitter’s Pictorial Revolution Suits Nobod @
Tube {ERRT

Join
Those who use Twitter regularly enough will have noticed that at

the start of the week the social networking site got a little bit of Litt!.e ‘BOOkO‘E
an overhaul. While it's blue lines still annoyingly exist, now

users getthe delightful sign that their words... read more »




What should the goal of our
curriculum be?

Training so industry does not have to?
Prepare our students to be billable on day one?
Make our students happy?

Enhance the university enrollment so we make
our deans happy?

Serve the greater good by helping more people
to participate in the Internet revolution.

Provide education in the basic underlying
technologies that will allow students to build a
long-term career?



Changes to the Fundamental
Abstractions

 Rockwood’s IT Paradigm Shifts:

* Virtualization stops being about consolidation
and begins enabling:

— Self-service, automated, infrastructure without
bare metal

— HPC becomes less interesting
— Role of the OS changes
— Broad platform standardization becomes realistic



Changes to the Fundamental
Abstractions

Scale of operations
— Need for automation

Expectation from users of post sale support

— Change from shrink wrapped to constantly
updated software

Availability of computational capacity
Cost of capital relative to labor



KEEP
CALM

AND

CHANGE THE
CURRICULUM
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What should we change to?

What are the outcomes that our students
should experience as a result of their
educational experience?

What projects should our students be able to
do?

We can’t do industry scale projects?
So what proof of concept projects can we do?



Is it time for a new name?

Operations

Computer Operations
Systems Engineering

Web Systems and Engineering



Environment We are Working in

More demands for external funding and
research

Enrollments basically flat

Desire to recruit more women and ALAANA
Students

More outreach
More, more, and more






Workload Characterization

Architecture matches workload
Operations management
TCP/IP

Lots of HTTP and HTTPS

Packet captures



Comparative Virtualization
Architectures

e Software architectures determine what
software can do

e We should not become a VMWare, Xen or
HyperV shop

* Tradeoff: if you standardize, life is easier, but
not as educational



Comparative Cloud Architectures

Free time available on all the major clouds

Student need to see the cloud as just another
architecture

Workload determines architecture

Cloud enabling technologies:

— segregation of services/multi-system architectures,
— workload characterization,

— identity federation,

— load balancing,

— content distribution networks.



Infrastructure Automation

* Scripting: making changes on one machine

* |Infrastructure automation: making changes on
more than one machine

e Standardization issue, again



Agile development methodologies

Projects t
Projects t

Projects t

How can we model this in the curriculum?

nat don’t start from scratch
nat involve other groups

nat involve distant groups



System and Enterprise Security

Students love security (not sure why)

Security is different in the cloud (more GRC
and audit stuff)

Hack of the day
Teaching security by teaching hacking

— Learn to defend, not learn to hack

What to do with this might be a good
conversation starter at LISA



Enterprise Systems Architectures

e Architecture fits the workload
 Role of load balancers
e Database architectures
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Highly available and scalable web hosting can be complex and
expensive. Dense peak periods and wild swings in traffic patterns
result in low utilization of expensive hardware. Amazon Web

Services provides the reliable, scalable, secure, and high-

performance infrastructure required for web applications while
enabling an elastic, scale-out and scale-down infrastructure to
match IT costs in real time as customer traffic fluctuates.




Pervading the curriculum

* Learn by doing
— Lots of projects
— Everybody programs

* Develop capacity in such soft skills as:
— team leadership,
— oral and written communications,
— project management,

— engineering best practices



Renaming Courses

Number

Current Name
NSA Themes

Computer Systems
Concepts

Introduction to Scripting

Systems Administration |
Networking |
Networking Il

Network Services

Advanced Scripting

New Name

Task Automation Using Interpretive
Languages

End User Services and Security
LAN Switching and Internetworking

Wireless Networking

Infrastructure Services and Security

Configuration Management



Renaming Courses

Number

Current Name New Name

Systems Administration |l Enterprise Cloud Computing and
Security

VoIP and Unified Communications| Real Time Data and IP Telephony

VoIP and Unified Communications Il Network Provisioning for Unified
Communications

System Design and Deployment ?7?

Advanced Routing and Switching Scalable Routing and Switching

Wireless Sensor and Ad-Hoc Mobile Ad-Hoc and Sensor Networks
Networks




New Courses

425 Data Center Operations

426 System Design and Deployment
602 Enterprise Computing

710 Network Management

712 Advanced Storage Architectures
/13 Enterprise Service Provisioning
715 Network Design and Performance






