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Abstract

Problem:

Cloud based GIS had a rough start and is unreliable option for GIS users, both in
academia and industry. Complex functions like cloud-based network analysis is
yet to be reliably performed. Location Allocation models, that are often NPP-Hard
(non-polynomial time hard) end up crashing due to the unstable cloud
environment. Finally, fast mouse movement is still a problem in graphically
intensive GIS assignments.

Solution:

Indiana University is at the forefront of computing, especially cloud computing
with its cloud based software delivery. IU has several supercomputers that help
tens of thousands of students, faculty, staff and guests access IU software. Similar
to AWS™ (Amazon Web Services) IU provides virtual PC windows that can be
accessed by any browser like Google Chrome™ with a readily downloadable add-
on from Citric™ Corporation. While ArcGIS Online™ etc are still trying to tame
cloud computing, IU has done it!



Cloud Based GISc?

® Cloud based GIS had a rough start and is yet to be a
reliable option for GIS users, both in academia and
industry

e Complex functions like network analysis is yet to be
proven reliable

® [ ocation Allocation models, that are often NPP-Hard
(non-polynomial time hard algorithms) end up
crashing due to the unstable cloud environment

¢ Finally, fast mouse movement is still a problem in
graphically intensive GIS assignments
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Learn more about Intellus Learning.

IU Online Virtual PC (vPC)

IU Online vPC leverages a robust Citrix cloud storage environment to provide a customized
virtual desktop for online students. It allows students to use performance data applications
such as R Studio, ArcGIS, Stata, and SPSS. IU Online vPC pairs the latest Citrix XenDesktop
environment with performance-tuned, high-speed data servers within |U’s state-of-the-art
data center.

Request more information about the IU Online vPC evaluation.

Realize IT

Realize IT is an intelligent learning system that adapts and responds to the individual's
personal learning needs. It is currently being evaluated in two courses at IU Bloomington as
part of the IU Online initiative.

Learn more about Realize IT.

Interactive Video

Kaltura In-video Quizzing

Kaltura, |U's video hosting platform, integrates tightly with Canvas to provide video within
courses. Kaltura has a new in-video quizzing function that allows instructors to place multiple
choice questions within a video. The scores from the questions can be passed back to the
Canvas grade hook if desired.
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A Solution (contd.)

® Indiana University is at the forefront of computing,
especially cloud computing with its cloud based
software delivery

® |U has several supercomputers that help tens of
thousands of students, faculty, statf and guests
access IU software

® Similar to AWS (Amazon Web Services) IU provides
virtual PC windows that can be accessed by any
browser like Chrome with a readily downloadable
add-on from Citric™ Corporaation
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At IU, what supercomputer systems are
available for academic research?

At the heart of Indiana University's cyberinfrastructure are the robust, reliable supercomputing systems provided
and managed by the Research Technologies division of UITS. These world-class research computing systems, and
the proven professional training, consultation, and support services Research Technologies provides, enable
computing research experimentation and implementation, and amplify the talents of local and national
researchers. For an overview of [U's research computing facilities, see IU's advanced scholarly & artistic
cyberinfrastructure. Specific information about each supercomputing system is provided below.

On this page:

* BigRedll

* Karst

* Mason
Research Database Complex
Applying for accounts

Big Red Il

Big Red Il is Indiana University's main system for high-perfarmance parallel computing. With a theoretical peak
performance (Rpeak) of one thousand trillion floating-point operations per second (1 petaFLOPS), Big Red Il is
among the world's fastest research supercomputers. Owned and operated solely by IU, Big Red Il is designed to
accelerate discovery in a wide variety of fields, including medicine, physics, fine arts, and global climate research,
and enable effective analysis of large, complex data sets (i.e., big data).
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Citrix XenApp

Click Install to access your
applications.

.". AL

—
-
Your Windows desktops and apps on demand - from any PC, Mac, smartphone or tablet.
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Search Logged on as: rbanerje

Applications Desktops

Adobe CC 2014 NVIDIA Pilot AT Desktop IU Online vPC

M —

Regional

[ —

Copyright © 2016 The Trustees of Indiana University
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Recycle Bin

ArcGIS .

© 2014 Esri All Rights Reserved.
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Blank Map
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\Vu-uits-oiddfp 1\profiles\ybanerje \Application Data\ESRI\Desktop 10. 2\ArcMap | Templates \Normal. mxt
What is this?

Default geodatabase for this map:
\Vu-its-oiddfp 1\profilesybanerje\My Documents\ArcGIS\Default.gdb

[~ Do not show this dialog in the future.

Citrix Viewer
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| Problem Type | Verifiable in P time | Solvable in P time | Increasing Difficulty

| |

| P | Yes | Yes | |
| NP | Yes | Yes or No * | |
| NP-Complete | Yes | Unknown | |
| NP-Hard | Yes or No ** | Unknown *** | |
Vv

e e e e T P edmie

« * An NP problem that is also P is solvable in P time.

* ** An NP-Hard problem that is also NP-Complete is verifiable in P time.

s *** NP-Complete problems (all of which form a subset of NP-hard) might be. The rest of NP
hard is not.

| also found this diagram quite useful in seeing how all these types correspond to each other (pay
more attention to the left half of the diagram).

share improve this answer edited Jul 2315 at 14:35 answered Oct 22 13 at 6:08
| SWED Johnson Wong
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Table of common time complexities (edit]

Further it jon: Comp onal complexity of matt ical op
The following table summarizes some classes of commonly encountered time complexities. In the table, poly(x) = x2"), i.e., polynomial in x.

Example algorithms
| constant time | O(1) | ining if an integer (rep in binary) is even or odd
inverse Ackermann time dﬂ n, Amol E\zea ime pErOpSfﬂilD" using a alS]DI"E SE[

iterated logarithmic time Oflog™ n) Distributed coloring of cycles

log-logarithmic O(log log n) Amortized time per operation using a bounded priority quaueiz]
logarithmic time DLOGTIME O(log n) log n, ng(nz) Binary search

polylogarithmic time poly(log n) (log n)2

fractional power O(n°) where 0 <c < 1 nvz, n?3 Searching in a kd-tree

linear time O(n) n Finding the smallest or largest item in an unsorted array

"n log star n" time O(nlog” n) Seidel's polygon triangulation algorithm.

linearithmic time O(n log n) nlog n, log n! Fastest possible comparison sort

quadratic time om) la Bubble sort; Insertion sort; Direct convolution

cubic time o) m Naive multiplication of two nxn matrices. Calculating partial correlation.
polynomial time P 20l0g M) _ poly(n) n, nlog n, n'® Karmarkar's algorithm for linear programming; AKS primality test
quasi-polynomial time | QP 2palyiog n) noglogn pogn Best-known O(log? r)-approximation algorithm for the directed Steiner tree problem.

sub-exponential time
(first definition)

SUBEXP o™ foralle>0 | 09 Ll i Assuming complexity theoretic conjectures, BPP is contained in SUBEXP.®]

sub-exponential time
(second definition)

20(n) 2"m Best-known algorithm for integer factorization and graph isomorphism

‘ exponential time I 20)
| (with linear exponent) {

| |
147,107 Solving the traveling salesman problem using dynamic programming
- -

exponential time EXPTIME 2palyln) 2n, 2”2 Solving matrix chain multiplication via brute-force search
factorial time o(nl) nl Solving the traveling salesman problem via brute-force search

double exponential time | 2-EXPTIME 22paly(ni 22" Deciding the truth of a given statement in Presburger arithmetic
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Explosive growth?
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The cloud computing environment offers three base service models - Software-as-a-
Service (SaaS); Platform-as-a-Service (PaaS); and Infrastructure-as-a-Service (IaaS).

Paas
[ ArcGIS for Server]

laas
/ [Amazon Web Services)
S>3 5aas

[AreGIS Online)
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We shall not cease from exploration
And the end of all our exploring

X Sele
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