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Lab 11 Pre-CyberSecurityLab 01

Learning Objectives

o Get more experience with sentinel nodes, iterators and doubly linked list
o Consider OO design for storing data as key-value pairs
» Explore implications on efficiency and resource management

https://canvas.vt.edu/courses/77050/assignments/472285 117



10/5/2018 Lab 11:(Pre-Cybersecurity) 01

<< Java Interface=>
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cybearsecurity

o getiK)
@ put(K\V)void

?

<< Java Interface=>

@ LinkedKVStorelnterface<K, V>
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@ ISEmpty()boolean
{:? size()int .
w clear()void
@ getFirst(K)
@ getLast(K)
@ addLast(K,V)void
@ addFirst(K,V)void
@ removeFirst{K):boolean
@ removelast{K)boolean
@ contains(K)boolean
o get(K)

@ put(K\Vvoid
ﬁ << Java Class>>
; (9 KVStorelterator
<< Java Class>> cybersecurity. lab1
(B LinkedKVStore<K, V> o current: Node
b rity.lab 1
it FKVStorelterator()
3 bt o hasMext{):boolean
o head: Node
@ next()

o tail: Mode

arLinkedkKVStare()
@ ISEmpty():boolean

@ size(kint

@ clear():void

o getFirst(K) @\Qﬁv\

@ getLast(K)

o addLast(K,V):void EetavalGinsses
o addFirst(K,V)void ©Node
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@ removeFirst(K):boolean

@ removelast{K)boolean o prev: Node
@ contains(K):boolean o next: Node
@ iterator():lterator<K= o key: K
@ toString():String o value:V
&' Node()
e MNode(KV)

@ linkWith{Mode void
m insertAfter(Node )void
m remove()void

As we progress in our implementation of data structures we can consider design choices that improve
the efficiency of our code and thus the availability of resources on the machine.
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Download Skeleton: Lab11CyberSecurity01.zip £

Study the UML diagram above and the Skeleton code. In LinkedKVStore.java you can see how
changes to the underlying linked chain are made with the Node methods insertAfter(Node curr) and
remove(). Notice how many methods use a for loop to iterate through the linked chain, this is a
readable variation of how you are accustomed to seeing it implemented with a while loop.

You are given the inner skeletons for the Node and Iterator classes and you need to implement the
methods. Once you've implemented the Node constructors, you can follow the videos below to guide
you conceptually through the steps for the Node methods. Notice how this Node Class provides
functionality to link and unlink nodes from each other so that LinkedKVStore member methods don't
directly manipulate the Node's field variables. The linkWith(Node nextNode) is a helper method for
both insertAfter(Node curr) and remove(). Remember to call linkWith() and reuse your code!

Both insertAfter(Node curr) and remove() and responsible for updating the size field accordingly.

Links this node to parameter node:

Inserts this node after a parameter node:

Removes this node:

Use your pre-lab test to test the methods in LinkedKVStore.java. The lterator's next() method should
throw a NoSuchElementException if it is called when there is no next element. Remember this list uses
sentinel nodes so the node with the last element in it references tail and not null.

Properly testing those methods will test the inner class methods.

For the implementation of an Iterator used in this lab, the client/test code should get a new iterator any
time there is a change to the list. For example: if the client/test code is using an iterator iter on a list,
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after a call to any of the methods put, get, addLast, addFirst, removelLast or removeFirst, then the code
uld get a fresh iterator (iter = list.iterator()).

Submit to WebCAT as usual.

Submission to Grading Portal

Your final task for this lab is to generate an archive file from Eclipse according to instructions given

below and submit it to the autograding portal at this URL (https://courses.cs.vt.edu/cs2114/autograder/#!)

. You logon to the auto grader with your CS account. If you do not have a CS account you can make
one at https://admin.cs.vt.edu/create.pl (https://admin.cs.vt.edu/create.pl)_. Select the Lab 11 in id and
upload your file.

QR
' export and archive of your project go to: File -> Export -> General -> Archive

workspage - liva - proj3fsrctowercthanol ProjectRunner java - Eclipse o F
Ee Refactor Mavigate Search Project Run Taegel Window Help
“ MreShifteN > v B- & New Connection.. R ol - B SR BE B O~ QU FG- oS LR -5l - -

Open File_
; T
i Open Projects from File System.
Close Cirlew | ProjectRunnerjava o
Clase All CirleShifteW package towerofhanoi; ~
Save As_
Fefresh B
Convert Line Delimiters To |1 public class ProjectRunner {
|
|
Switch Workspace |
Restart |
o \mport |
I' Expot |}
i .
t public static void main(String[] args) {
1 GameWindowjava | } st dls =
2 ProjectRunner ja i if (arps.length == 1) {
3 LRUCacheTestjar t dis Integer.parselnt(args(@]);
4 SUEquatsTaAmayTestjiva [Lab0gLin_) I }
} HanoiSolver hs = new HanoiSolver(discs);
G } GameHindow g = s GheeWindow(hs);
| L 1 -
B Cormale .

Mo consoles ta display at this time.

< Bxport ] X

»

smect A
Export resources to an archive file on the local file system. H

Select an export wizard:

type filter text

v (= General i

ey
[ Preferences
= CfC++
(= Configured Assignments
= Install

~ (= Java ]

v

I o o
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Select Lab 11 from the left window and choose an outputpath e.g. your desktop or documents folder.
After that in options select "save in zip format" and finally flick finish

Lab 11:(Pre-Cybersecurity) 01

S Export O X
5 Vhive file L \
Export resources to an archive file on the local file system. =
p—
D@ Lab10DoublyLinkedList A N[ [% classpath X
D@ Lab12Cybersecurity025olution [J 1% project
[]& Lab13Treelntro [} 4 BTtrackerjar
[ ]&* project1 studentRun & acmjar
E% lab11 [[]& bshjar
) B
%L: modify O& commons-codec-1.3.jar
= proj3 ) ion- j
P v Dla exception-doctor_1.0.6jar o~ v
Filter Types... Select All Deselect All ( 2 )
|[u archive file: ‘ C\Users\Jamal Ahmad Khan\Desktop\lab11.zip v‘ Browse...
Options
@ Save in zip format @ Create directory structure for files
(_J Save In tar format O Create only selected directories
Compress the contents of the file
f"’\—'l Resolve and export linked resources
‘ @
® < Back Next » Cancel

Open the Grading Portal (https://courses.cs.vt.edu/cs2114/autograder/#!/)_.in a web browser of your

choice, log in and click on autograder tab. You logon to the auto grader with your CS account. If you do
not have a CS account you can make one at https://admin.cs.vt.edu/create.pl
(https://admin.cs.vt.edu/create.pl) . Select the Lab 11 in id and upload your file.
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€52114 Cybersecurity Labs - Fall 2017+

Upload a submission

@ .

Jamal Ahmad K

After clicking submit your submission will initially be listed as "NEW". Once it has been benchmarked, a
link will appear on the page with the result.

If you see “Error!” check that the first line of your LinkedKVStore.java file and ensure it reads “package
cybersecurity.lab1;”

Also ensure your Eclipse project's name was not changed from the name provided in the skeleton
"Lab11Cybersecurity01".

If this problem persists reach out on Piazza or ask your TA for assistance.

Look at the result page! Analyzing it will be the task of the PostLab. You may need to submit to
WebCAT multiple times to ensure your implementation is correct.

Points 100
Submitting Nothing

Due For Available from Until
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Due For Available from Until

- Everyone - -

~+ _Rubric
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