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Objectives

e Become familiar with what databases are, why they can be
useful, and the steps to designing an effective database.

e Come to agreed understanding of purpose of next phase of
BC database, what we want it to enable us to do.

e Collaboratively design new data model, schema, and data
dictionary, building upon work that has already been
done.



What is a database?

Datum or data element: a piece of factual information.

Database: a collection of related data that represents some
aspect of the real world, and that is designed and populated
to serve a specific purpose.

Typically implemented using database management software
that allows users to retrieve selected/filtered data, sort,
count or calculate data.



How can a database be useful to you?

e An accessible and centralized place to store information
you want to hold on to.

e Structured data can harness computing power to sort,

match, link, calculate, aggregate information, and see it
in different ways.

e Structured data is easier to share and invite
collaboration on.

e Enabling strategic use and exchange of information.



Some examples of databases
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class Departnent{db.Model)!
tablename__ » ‘deparinents”
14 « . Column(od. Integer, primary key«Troe)
Log in sane = O, Column(dd.String(255), indexeTree, uniguesTrwe, nullablesFalse)

nOversight  Find an Officer SuUDML IMaGes Velunteer ADout Rogster
3
shori_nane « db.Colum|eb.Stringl(10@), uniquesfalse, nollablesfalse)

Filea Complaint using these officer details dot _repr_lselr):

return ‘«fepartaent ID (): {I»".formatiself.id, self.name)

Now that you've found the offanding olicor, I's Sme 10 Submit 8 complaint 10 The relvart oversight body
For complaints roparding Chicago Police Dopartrrent officers, compianty a0 accoptod Trough the link
Delow. Cicking bofow will open a new browser tab where you can copy the officer detals fom his page
IO the complain formn when requetted

class Officer(en.Model)!
—tablename__ ~ ‘officers’

18 » . Column(om, Integer, primary keyeTroe)

last_mame « 0. (oluma(dd.Steing(ide), indexsYrue, uniguesfalse)
first_nant » cb.Columiab.Stringll128), insex~True, unilcue-False)
alodle_ialtial « do.Column(ab.String(i20), walguesFalse, mulledlesTrue)
race = db. (olemn(ad. Steing(Ll2d), indexsTroe, us exfalse)

gender « db.Column(dd.Striag(ide), isdexsYrue,
enploysent_date » o.Columnlda.0ateTive, 1ndex=True, uniguesFalse, aulladleTrue)
Dirth_year « db.Columict. integer, iadessTrue, unigquesfalse, nullablesTroe)
ASINMEATS » 0D, relationshlpl ‘Assipanent®, Backref='ofticer', Lazy=‘dynanic')
face « gd.relaticnship| ‘Face”, tachrer«'officer’, lazy«‘gmanic')

departeent_Ld » cb.Columnicb. Integer, db. Forelpgnkey( ' departments.id*))

departeent « db.relationshipl Department’, backrera‘ofticers’)

Warning!

quesfalse)

et __repr__(selr):
return ‘<Officer ID (): {} () (I»'.format(selr.iq,
self . first_same,
self.asoale_Lnitial,
self.last_nave)

Lucy Parsons Lab, Open Oversight
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Database vs. archive

e Archive: An organization (systems & people) that
preserves and provides access to information objects
(e.g. files, videos, documents, artworks, etc).

e Database: Compiled and structured data that serves some
purpose.

e Archives often have databases, to serve purpose of search
and retrieval of objects. Archive databases contain a
type of data called “metadata” - i.e. data that describes

information object (e.g. data about a video, or data
about a document).



Database vs. archive, Berkeley Copwatch

e BC has both a database and a video archive, that mostly
function separately.

e Do we want them to be more 1integrated? The database can
contain data about policing and metadata about videos.

If so, let’s make sure to include in data modeling, up
next...



Database development process

1. Gather 3. Design
requirements database 5. Test database

Requirements Conceptual Logical L ETET RELceseEs
schema/ schema/

document data model schema
database database

2. Analyze 4. Implement
requirements database



1. Gathering requirements

Creating a common understanding of why, who we are creating
this database for, what those users need to be able to do.

Databases provide responses to queries.

e What questions do we want to be able to answer using the
data?



Example: “Who Was In Command” database

What is WhoWasinCommand?

wWhoWasinCommand answers key questions aboat the strecture, behaviowr and pecpie in charge of secunty forces like the police and army:

o Who is in charge of the specialzed anti-siot police unk?

o What anmy urit Bas jurisdetion over what areas and for bow lorng?

Where did this commander previously serve. and where did they go next?
When was 3 particular police unit based in a specific dny?

o What allegations have Ol society groups made against & Wit or commander?

WhowasinCommand presents data from thousands of public sources to help human rights researchers, Irvessigative journalists and anyone who
Wants secunty forces to be more accountadle.

Leam more 9




Berkeley Copwatch requirements: discussion

e What should the purpose of this next phase of the
Berkeley Copwatch database be?

e Review preliminary set of questions. Is this the
information we want to know? Any additions / revisions?



https://docs.google.com/document/d/1wwLYxJHFvxwiyUA2qKzHASkSMDRe57-kX_AaiXwUxPs/edit?usp=sharing

Database development process

1. Gather 3. Design
requirements database 5. Testing

Requirements Conceptual Logical L ETET RELceseEs
schema/ schema/

document data model schema
database database

I 2. Analyze I 4. Implement
requirements database

I —



2. Analyzing requirements — Data model

Examining requirements and determining what data needs to be
in the database, how data items need to be structured, 1in
order to answer your questions.

> High-level “blueprint” that outlines your data “house”.

&=




Example: (early) data model from Open Oversight




Same (updated) data model, represented in another way

— — — class Department(db . Medel):

tadlenase__ » ‘departaents’

id » db.Colusn(db.Integer, orivary eeysTrue)

nane » cb.Columniab.STringllsSS), indexsTrue, wnigquesTrue, nulladlesFalse)
shart_nase » db.Column(dd.String(L08), uslsuesFalse, nullablesFalse)

def __repr__(self):
return “«Departaent 10 {r: {)»'.Tormat(selr.id, self.name)

class Officer(db.Madel):
tadlenane__ » ‘officers’

14 » db.Columiap. Integer, privary key=True)

Last_neee = db.Coluan{db.String|i120), indexsTrue, wnigquesFalse)

rirst_nase » db, Column(dd.String(i2e), 1ndexwTrue, uniquesfalse)
eiddle_initial = db.Columm(db.String(12@), uniguesFalse, rollablesTroe)

race » ab.Columniab.String(i28), LidexsTrue, wniquesFalse)

gender = &b .Column (. Steing(128), indexsTrue, wiguesFalie)

e loyment_date » 0b.Column{cb.Datelime, LodesnTrue, unigquesFalse, nellabienTrue)
birth_year = db.(olusn(dd. Integer, indexeTrue, wiguesFalie, nulladle«True)
assignments » So.relationship] “Assigneent ', bDackrefe'officer’, ‘azy=‘dymanic”)
face = dh.relationahip('Face', backref='officer’, lazy»'dysanic’)
oepartment_1id » ov.{oluanlad. Integer, Cb.Foreignkoy! ‘departments.ie'))
department » db, relaticnship('Cepartnent”, dackrels'officers')




Components of a data model

Entities: The real-life things (people, objects, events,
etc) that the database contains information about. E.g.
officers, events, videos.

Attributes: Aspects of the entities, i.e. the fields within
each entity. E.g. Officer: First name, last name, shield
number .

Relationships: How different entities are associated with
each other. E.g. Video documents an Event.



Example: Open Oversight

ENTITY (Officer)

N /
\\/

1

|

|

I | ' WY / N ~RELATIONSHIP (Officer has one or more Assignments)
I -

: -ic ATTRIBUTES




Example: Open Oversight

I class Officer|dn. Mosel):

L

=

_tablenase__ » ‘ofticers' | ENTITY (Officer)

aiddle_iaitial »
race » ob. Column(de] String(lad), indexeTr
gerder = db.Column(db.String(i28), Llodexs
enployrent_date » h.Columnioe.Catelire, |
birth_year » db.Co [db.Integer, lodexs
RSL0MOATS » 0D, rdlIT LEnsALPl ‘Ass ipnment *
face = db.relationshis| ‘Face’, Sackrefs'o
Separteent_Ld » cb.Coluan{cb. Integer, ob.

—

departeent » db.relhtionshipl ‘Department’,

id » Q.(oiumlc._!‘ncon, primaty keywTroe)
last_same « 6. Coldpa(db. Steing(120), indexsTrue, uniquesFalse)
fLrsi_nam » cb.(:lmla.Strmnn). indexsTrue, wlaueeFalse)

Column(dd,. String(L129), e ‘

ATTRIBUTES

class Assigonent (db,Medel):
tablecane__ » 'assigoments’
RELATIONSHIP

id » db, Column(dd. Integer, primary soysTrue) —_
officer_1d = db,Column(dd, Integer, db.'orelmyt'ofucers.w'lll
“basecfiicer = @o.relationshipl “0fficer: |

star_no = db, Columnidd,.SSringli2R), Irdex=True, uniquezralse)
rank = db.Colum{gb.5tringli20), indexaTrue, wigquesFalse)

unit = db.Columi{dd.inteper, OO, Forelgnkey( unit_types.id'), nully
star_date = db.Coluan{cd.0ateTize, indexsTrye, wiiquesFalse, nully
resign_dete = M. Column|dd,.PateTive, Index=True, uniguezFalse, ~'




Let’s Data Model

Based on the questions we
want to answer

What we’re going to do
next:

e Identify entities.

e Identify attributes for
those entities.

e Identify relationships
between entities.



|dentifying entities

Looking back at our questions, what are the real-life things
(people, objects, events) that we are asking questions
about?

Example: WhoWasInCommand’s questions:

e Who is in charge of the specialized anti-riot police unit?

» What army unit has jurisdiction over what areas and for how long?

Where did this commander previously serve, and where did they go next?

When was a particular police unit based in a specific city?

What allegations have civil society groups made against a unit or commander?




Example: Entities in WhoWasIinCommand data model

Security Force Monitor researches and croates data about three things (or entitios) related to security forces around the
works:

« Organzations are official state or state-sanctioned organizations responsible for the internal or external security for a
country, including police, army, navy, air force and other security bedies. Organizations refor to any any part of the
higrarchy of a security force, ranging from a national defense ministry, to a police unit based in a small town,
Organizations can also be groupings of crganizations that occur, such as "operations”, “joint task forces” or
peacokeeping missions, The Monitor collects data about an arganization's name, aliases, location, geographical areas
of operation and relationships with other organizations.,

« Persons are natural persons who are affillated with, or hold positions of command over a specific organization at a
particular point in time. The Monitor creates a dossier for each person, which includes their name, aliases, rank, title,
role and the different organizations which they are affiiated with,

« Events are publicly-documented allegations of human rights viclations committed by security forces, These include
extrajudicial kilings, rope, torture and other forms of viclence, The Monitor does not make allegations itself, but rather
complies allegations made by governmental bodies, human rights organizations and other civil society actors. For
each Event, the Moniter includes a description from the scurce, date(s), specific location(s), its perpetrators and the
type of human rights violaticn,




Exercise: Identifying entities

From our requirements/questions, what/who are we trying to
answer questions about?

e Start with the explicit subjects & objects of questions.

e Entities might not be explicit, e.g. “Do BPD officers
profile by race?” -- what are we counting in order to
answer this question?

e Consider 1if some things can be generalized into a broader
entity (e.g. “searches” and “raids” as types of
“Events”).


https://docs.google.com/document/d/1wwLYxJHFvxwiyUA2qKzHASkSMDRe57-kX_AaiXwUxPs/edit?usp=sharing

Clarify: What does having (separate) entities mean?

'EVERYTHING

Incident Date

Incident Location |Victim Name

Victim Age

Victim Gender

Complainant Name

Complainant Address

INCIDENT

Incident Date

Incident Location

VICTIM

Victim Name

Victim Age

Victim Gender

COMPLAINANT

Complainant Name

Complainant Address




Why have entities / relationships?: Examples

e Can create a record for Victim without necessarily
creating a Incident record first. Or can delete an
Incident record without losing data about Victim.

e If updating Complainant Address for complainant with
multiple complaints, only need to do 1t once. Less chance
of inconsistency/error.

e Can associate multiple Victims to a single Incident
without creating sorting / counting problems.



|dentifying attributes

e Next, what are the properties/aspects of each entity that
will help us answer our questions?

E.g. “Person” entity might include: name, race, gender,
immigration status, health status, etc. etc.



Example: Legal Aid database
Officer entity

(Note: as you can see,
it’s not 100% clear what
some of these attributes
mean. That’s why we need
a data dictionary —-
coming up later!)

Corvowd g

cale oy smeny
Lew wlan

R A B
INgetod U

B
T



Exercise: Identifying attributes

Working 1in pairs(?), take one of the entities we’ve
identified, and brainstorm a list of attributes on the
worksheets, which we’ll post on the wall.

Refer to:

e Our questions / requirements list.
e Current Berkeley Copwatch database attributes (up next).


https://docs.google.com/document/d/11gq_VPwPh5atle_VVWmRnvXBKRI5QwLi3vF880MlypE/edit

Tips for identifying attributes

Any entity can have an infinite number of attributes.
Choose ones that are important for identifying entity and
answering questions.

If there’s an important attribute that doesn’t belong to
any of the entities we’ve identified, we will make a new
entity. Don’t shoehorn attribute into entity it doesn’t
describe.

Consider what data you realistically have.
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https://drive.google.com/file/d/1FZNZXfTU09T-0fDgINsYa4gbKd4xBP7-/view?usp=sharing
https://drive.google.com/open?id=1-6sxMnEWL9nqJIkN__3-9IhbIF1UaTId
https://drive.google.com/open?id=1-97LTLEEMmMEMBeNFA_Vsr_MN9gGAblC
https://drive.google.com/open?id=1-EbGYvlJNipTeNSzkOMdTNq0Uhc2Jgot

Last data modeling step! Identifying relationships

Drawing the relationships that we want to examine between
the entities.

Many possible relationships, but create ones that:

e Reflect real-life relationships.

e Are as simple as possible, while allowing us to answer
our questions.

e Tip: try stating the relationship in a “entity verb
entity” sentence, e.g. “Videos show an Event”



Example: Identifying relationships

“Which officers have a history of lawsuits against them”?

To answer this question, we should connect officer and
lawsuit entities:

Officer | _ Case

Officer ID is named in Case ID

First Name Case Name
Last Name Case Number
Shield #




Example: Identifying relationships

“Do officers conduct searches based on people’s race?”

This question can involve 3 related entities.

Officer | Event _ Person

Officer ID :Involved in : Event ID :Involved in ~ Person ID

First Name Involves Event Date Involves First Name

Last Name Event Type = search Last Name

Shield # Race = African American




Exercise: ldentifying relationships

Using the string, let’s map out the relationships we want to
explore between entities.

Relationships should:

e Help us answer our questions.
e Reflect real-life association.
e As simple as possible, avoiding redundancy and loops.



Congratulations!

We have a conceptual data model!




Database development process - where we are

F———

1. Gather I 3. Des-ign I
requirements I database I 5. Testing

I__‘__J |

Requirements Conceptual Logical L ETET RELceseEs
schema/ schema/

document data model schema
database database

2. Analyze 4. Implement
requirements database



3. Design database: Elaborating the data model

Logical data model: Follows from conceptual model, but goes
into more technical detail about the database structure
(e.g. keys or 1ids, direction of relationship lines,
additional tables to handle many-to-many relationships,
etc).

Can use this to implement database in any database software.

Often visualized as an Entity Relationship Diagram.



_gz_g il

ifh _?s.

i m.w

st

m_E

gl

o

=
(4]
—
on
Im
== ]
=2
-
(7¢]
| o
.m
)
o]
(ab)
—_
==
o
-
o
(ab)
(=)
o
—
(aln)
[
@
jem B
=
(a4
><
Ll



Design database: setting data rules

Database design also involves setting rules for each data
element:

Definition of the field/attribute.

Controlled vocabularies or defined value lists.
Syntax rules for values.

Whether a value 1is required or optional.

These rules can be documented in a Data Dictionary.



Example: Data dictionary

4
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FENID Source ID Tithe(n) Doscrigton Togs {
Catalogor-scppind the | Cataloger-suppbed doscripion | Catalogor-auppbed |
ELEMENT DEFINITION Rocoed raferenca number. | 1D gvn 10 S0UNS MOSia | Dasad on Content. Bated O Viewing tha condent. | keywords. i
Gereraly, enter et a3 |
@ven on the source |
[labed), verbatm, unless | Ganeraly, anter text a5 pven 1
COTRCON Of more on the sourte (Wbel), verbaten, !
Haboraion IS needed. uniess comaction or more |
Tithes 00 sowrce Is the et |elaboration is needed (& 0. Arry words that 1
wrltien on P spine of names, locations, afiistons.  |describe T video |
e Sape, Or he 00 taxd  [elc) Muliple descrptons that may help users |
writien on e DVD Should be separated with */~in  |search for content !
FT Soliowed by S-dgit Enfiec 33 writhen on Nuliphe tties should be  |the same order s e e Separata tarms with |4
ELEMENT RULES sequandal rumber SOUTDR medls saparated with " arared Commas, |
ELEMENT REQUIREMENT |Rosuived Roguived. Regutod Optional Oplional |
|
Kampung Baru, pross ||
Black 14 Gathering / conference, Arwar |’
Rumah Panjang Jriarg | Arwar Brahim speech in Koisd |ibratim, electon,
EXAMPLE ENTRY £00001 S0 Pongs Sultan Suleman, protest, Matsysia [




Exercise: Data Dictionary

Let’s focus on the attributes that would be helpful to
define as a group.

For controlled vocabularies, we can use current BC database
value lists as a start.

e Any attributes need to be more clearly defined?

e Any attributes that need a controlled vocabulary? Do
value terms need to be defined?

e Do we need to apply specific rules to any elements?


https://docs.google.com/document/d/1trXbG-mR4H-txhjJ1STGbTeYoixguH2K68QldpCFjr8/edit?usp=sharing
https://docs.google.com/document/d/1trXbG-mR4H-txhjJ1STGbTeYoixguH2K68QldpCFjr8/edit?usp=sharing

Database development process - next steps

1. Gather 3. Desﬁgn
requirements database 5. Testing

Requirements Conceptual Logical L ETET RELceseEs
schema/ schema/
document data model schema
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F_—

2. Analyze 4. Implement
requirements database
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Implementation: Next steps

e Implement the database for 1initial testing.

e Choose appropriate database management software /
platform.

e (Create views / presentation of the data (may have
different views for different user types).



