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Visualizations for Introducing Database Concepts in Forensic Science
%l’ School of Mathematical Kimberly Kobojek, M.S., F-ABC
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Purpose Introduction to Databases Introduction to Querying Future Plans

Introducing database concepts and development - | | - | | View the forensic science customized animation for an
through visualization has demonstrated to be a The volunteer also needed to identify critical information Customizable animations for the Introduction to Querying Introduction to Databases at the project Web site:

successful pedagogical method for understanding this that wc?uld play an important role .in the customiza_tion were allso produced based on the completed Intro to DB http://databasesmanymajors.faculty.asu.edu/
concept.’ and ultimate successful demonstration of the customized animations.

_ _ _ _ _ _ animations. These elements included the identification of vt . .
Using animations available at the project Web-site?, the primary key in each table and the foreign key. Customization: Queries Second Step The customization of the Query DB animations for the

. forensic science discipline will begin in mid-February,
volunteer faCUIty created animations that were Using the value of the CaseNumber primary key, 2003998745, the database finds the matching foreign key CaseNumber value, 9 4

Customized to their partiCUIar diSCipIine, inCIUding Customization: Primary Key Left Button Table 2003998745, m the |nmatecases table 20.1 7- . The Cl.JStom|Zat|On Of Query .DB WIII InCIUde
fOrenS|C SClenCe - The attribute called InmateNumber in the Inmates table is a primary key because it uniquely identifies an inmate in the an | matIOnS Wh |Ch ShOW the q uery g raph |Ca| Iy, aS We” aS

database. the SQL Standard as shown below.

By understanding how a database operates, the user inmates Cases InmatsCases

P Name \;.’ InmateNumber Gender Inmate Status m]
may be able tO better Ut| I |1Ze the power data bases smin, Matthew 123456789 male inactive Y CaseNumber OffenseDate Offense InmateNumber CaseNumber ¥ CaseStatus
Smith, M 345678901 female parole i 'g ?elects:[l'. %emteséer_l_ T
- . Penny, L 456789012 female active A1 ini 20030983 i rom udents o, lake
have . The advantage Of the data base IS th at, Wh | Ie one Lane, P 567800123 female active 039324 ADATE fomcie 123450760 5 Arqut where S.ID = T.ID"and )
g ) i Machurray, Fred 678001234 male active 2013998867 2013-12-12 assal 123456789 2013098867 Acquital %grz%e = élgg gggt,?r and
Spoth, A 901234567 female inactive . =
copy of the data exists, it also provides a powerful tool G o
a n n Grissom, Gus 113467890 male active .
tO aSk d |ﬂ:e re nt q UeStIOnS, or q ueries, Of th at data 2013998758 20131212 burgiary 436769012 2013998756 Convicted Last, list the attributes wanted in the query result in the select clause.
. . 2014000023 2014-01-01 assault 367690123 2013998667 Pending Note that there is a shortcut for selecting all attributes of a table:
without changing the data. —— o |
Customization: Foreign Key Referencing Left Button Table
2003998743 2003-11-05 homicide 678901234 2015998753 InTrial
InmateNumber is a foreign key in the InmateCases table, since it references the primary key InmateNumber in the Inmates
table. 1996024367 1996-02-14 homicide 676901234 2003998745 Convicted
2011666739 20111105 assalt 901234367 1998024367 Acquittal
Inmates InmateCases
Name \;.’ InmateNumber Gender Inmate Status InmateNumber E CaseNumber CaseStatus 2016000055 2016'01'15 hOﬂ’IiEidE 112345578 2!‘.]1188-8759 CUWiEtEd S Students T Take
Before storing data in a spreadsheet or database, it is important to look at the o .. Smith, Matthew 123456789 male inactive 125456788 2003908324 Acquitta 5000056 - — U g
concepts in the data that must be represented. _% Smith, M 345678901 female par.ole 123456789 2013998867 Acqgittm 113467890 201 F'endmg NT:e Jeff Carter c:m = "CSE 303"
- STUdEG‘rS Penny, L 456789012 female active 345678901 2012369584 Convic ted 113467&9:] 2(](]399874.5 C.ﬁn‘ﬂ[:tﬁd
; FGCUHy-C»ﬁ@ ¥ Lane, P 567890123 female active 456789012 2013998758 Convicted Class Semester
MacMurray, Fred 678901234 male active 567890123 20139898867 Pending Major
Spoth, A 901234567 female inactive 678901234 2014000023 Convicted
Grissom, Gus 112345678 male active 678901234 2015898753 InTrial

é g — e A customizable animation that students can use to

M L SEENe—— Challenges understand the design of a database, Design DB, is also
underway. The Image Dbelow depicts an Entity-
Relationship (ER) diagram which assists the database

designer in asking and answering questions about the

The key in understanding how to successfully complete the

Select a key to review customized animations is understanding how relational

. - | - = databases work concepts and associations represented on the ER
ere are approaches that a L i S r______—'—7 - .

designer can then use to take this Semester \ —
diagram and map it for storage in o —

e Inmates InmateCases d i a g ra m .

Name N InmateNumber Gender Inmate Status bl InmateNumber "-/\' bl CaseNumber '\-) CaseStatus

113467890 2003998745 Convicted

e Issues related to animation customization include:
Credits FiD Y Smith, M 345675901 female parole 123456789 2013998867 Acquittal Home . . .
L Penny, L 456789012 female active 345678901 2012360584 Convicted Select an ER component to see how it 1s mappped i the relational schema below.
Lane, P 567890123 female active 456789012 2013998758 Convicted u u .
s Jser understandmg of basic database terms Design <>

Spoth, A 901234567 female inactive 678901234 2014000023 Convicted

Grissom, Gus 112345678 male active 678901234 2015098753 InTrial ERDiagram o

Grissom, Gus 113467890 male active 678901234 2003998745 Convicted u u o

= Demonstration of database anomalies " Nane J v 0 X
Cases 112345678 2011888759 Convicted o Cou O
CaseNumber OffenseDate Offense 113467690 2016000056 Pending Relationships

o = " = Character size and limits placed in animations

| |
2012369584 20120530 | assau It
2013998758 2013-12-12 burglary MoreDiagrams
1

Courses Dept

2014000022 140101 ) s ! Customization: Delete Anomaly - Click row to highlight o
2015098753 20151205 | assau it 1 I o
2003998745 20031109 nomicide Name InmateNumber Gender Inmate Status CaseNumber OffenseDate Offense Casestatus o : 0 Dept g
1998024567 1998-02-14 nomicide Smith, Matthew 123456789 male inactive 2003998324 2003-11-06 homicide Acquittal o
T h f - - f I t I t f t h - - t 2011888759 20111109 assal Smith, Matthew 123456789 male inactive 2013998867 20131212 | assau it Acquittal o
e O re n S I C SCI e n Ce a Cu y VO u n e e r O r I S p rOJ e C 2015000056 e pomiciae Smith, M 345678001 female parole 2012369584 2012-0530 |  assau it Convicted
. Penny, L 456789012 female active 2013998758 2013-12-12 burglary Convicted
Created S p read Sh eet d ata th at Ca n be u Sed In th e Lane, P 567890123 female active 2013998867 20131212 | assau It Pending
MacMurray, Fred 678901234 male active 2014000023 20140101 |  assau it Convicted Student
. . . . MacMurray, Fred 678901234 male active 2015998753 20151205 |  assau it InTrial D
d ata ba Se a n I m at I O n Cu Sto m Izatl O n to d e m O n Strate th e MacMurray, Fred 678901234 male active 2003998745 2003-11-05 homicide Convicted Name
Spoth, A 901234567 female inactive 1998024567 1998-02-14 homicide Acquittal - e — Class Faculty
m n t m n r I t' n h " m I A d t b b r k - Grissom, Gus 112345678 male active 2011888759 20111105 |  assau it Convicted I 1; Major — FID
a y- O- a y e a I O S I p exa p e - a a aS e ea S e - S S e S S m e n e C p O I n S Grissom, Gus 113467890 male active 2016000056 2016-01-15 homicide Pending Crsib ‘\Iffk FID T Fhlame
Grissom, GUs 113467890 male active 2003998745 2003-11-05 homicide Convicted Semester \ . Title

down a spreadsheet into separate, but related, tables.

CrsiD ' DD

Records for law enforcement and forensic science should not be deleted. If, however, a mistake is made and case 2003998324

against Matthew Smith is dropped by deleting the row (instead of changing the case status to "Dropped"), all information for irsztt'e D:;e
Self-assessment checkpoint questions are also fhatcase number would be ot o =
o ' , ] p q ] SI?w lM“:'Ul'ﬂl Ffﬂ [Tay] lntlro Entllties Relatiolnshlps ManyT.oMany OneTolMany OneTloOne 1t?N 1t?1 Rev:iew . [Tep]
Customization: Click on Spreadsheet Header or Cell to Customize Cu Stom |1Za b I e fo r Stu d e ntS to Ch eCk for un d e rSta N d N g 2 e
Name InmateNumber Gender Inmate Status CaseNumber OffenseDate Offense CaseStatus _ _ _ ) )
smith, Matihew 123456789 male inactive 2003998324 2003-11-06 homicide Acquittal Customization: Click CUSTOMIZE to Revise Choices
Smith, Mathew 123456789 male inactive 2013008867 20131212 assault Acquittal ? In the InmateCases table, InmateNumber is redundant. i.e., unnecessarily repeated. AC k n OWI e d g e m e n t S
Smith, M 345678901 female parole 2012369584 2012-05-30 assault Convicted L;
i i ["] Save to Memory] [Save to File} [Cancel]
Penny, L 456789012 female active 2013996758 20131212 burglary Convicted
Lane, P 567880123 female active 2013996867 20131212 assault Pending
MacMurray, Fred 678901234 male active 2014000023 2014-01-01 assault Convicted Customization: Update Anomaly - Click Customize for more options . . . . .
MacMurray, Fred 678001234 male active 2015098753 2015-12-05 assault InTria This material is based upon work SUppOrted by the National Science
: ‘o : Name InmateNumber Gender InmateStatus CaseNumber OffenseDate Offense CaseStatus " " . " "
— L EhES orestEs mae adie 200555870 A0S nomeide comicted pro Foundation under Grant No. DUE-1431848. Any opinions, findings, and
Spoth, A 901234567 female inactive 1998024367 1996-02-14 homicide Acquittal Smith, Matthew 123456789 male inactive 2013998867 20131212 |  assau it Acquittal . . . . )
Grissom, GUs 112345678 male active 2011888750 2011-11-05 assaul Convicted . Smith, M 345678901 female parol 2012369584 20120530 |  assau I Convicted conclusions or recommendations eXpreSSGd in this material are those of the
Grissom, Gus 113467890 male active 2016000056 2016-01-15 homicide Pending - Peny. L topresotz female etve 2015996798 2o1-z12 purglary convicted . : . .
| | - . o w2z | assa It author(s) and do not necessarily reflect the views of the National Science
Grissom, Gus 113467890 male active 2003998745 2003-11-05 homicide Convicted MacMurray, Fred 678901234 male inactive 2014000023 2014-01-01 assault Convicted
. . . . MacMurray, Fred 678901234 male inactive 2015998753 2015-12-05 assault InTrial F d .
The spreadsheet shows information collected regarding persons who have been through the Department of Corrections. The T, = — — e — — — oundation.
data includes names; inmate numbers; gender of the inmate; inmate status (i.e. are they still in jail?); a case number associated Spoih. A 901224567 female inactive 1998024567 1008-02-14 homicide Acquital
. . . . . . Grissom, GuUs 112345678 male active 2011888759 20111105 | assau It Convicted
with an offense listed; the date of the offense listed; and the status of the case (i.e. whether a trial has occurred or what the . The InmateNumber must be repeated for each case number related to the inmate. Grissom, Gus 113467890 male active 2016000056 2016-01-15 homicide Pending
outcome of the trial is). The Inmate number uniquely identifies an inmate, since names can be the same or similar. A case %/ Grissom, Gus 112467590 male acive 2003906745 20031105 homicide Convicted R ef e re n Ce S
number uniquely identifies a case for an offense on a given date. A case may associate one or many inmates with that offense. For example, updating inmate status must update all records related to the InmateNumber.
Click on a header to sort the spreadsheet by that column. x ] _ ]
1. Dietrich, S. and Goelman, D. Project Summary: NSF DUE-
This s called an update anomaly. 1431848/DUE-1431661, September 2014 - August 2017. Databases for
Many Majors: Customizable Visualizations to Improve STEM Learning
. j Breakdown 2. http://databasesmanymaijors.faculty.asu.edu/
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