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WHAI ARE [HE PURPOSES OF
A DATABASE SYSTEM!



PURPOBES

» Store large bodies of information

» Abstract away the detalls of how that data Is
stored.

» Provide a way to access and manipulate the data.

 Provide a way to secure the data.
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Abstraction



DATA DEFINITION LANGUAGE

CREATE ROLE myuser WITH LOGIN PASSWORD ‘secret’;

CREATE DATABASE food;

A language for specifying the database schema and
other properties of the data.



DATA MANIPULATION LANGUAGE

SELECT name, age FROM users;

A language that allows users to access or manipulate data.
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RELATIONAL MODSS

“attributes’ or “‘columns’”

“tuple” or “row”

1D nare dept_name salary
22222 Einstein Physics 95000
12121 vwu Fimance 00U
32343 El Said History 60000
45565 Katz Comp. Sci. 75000
98345 Kim Elec. Eng. 80000
76766 Crick Biology 72000
10101 Srinivasan | Comp. Sci. 65000
58583 Califieri History 62000
83821 Brandt Comp. Sci. 92000
15151 Mozart Music 40000
33456 Gold Physics 87000
76543 Singh Finance 80000

“table” or ‘relation”




RELATIONAL MODSS

1D nare dept_name salary
22222 Einstein Physics 95000
12121 Wu Finance 90000
32343 El Said History 60000
45565 Katz Comp. Sci. 75000
98345 Kim Elec. Eng. 80000
76766 Crick Biology 72000
10101 Srinivasan | Comp. Sci. 65000
58583 Califieri History 62000
83821 Brandt Comp. Sci. 92000
15151 Mozart Music 40000
33456 Gold Physics 87000
76543 Singh Finance 80000

Domain: Set of values allowed for each attribute.

Null Value: Nothing, Doesn't Exist, Unknown
Null # 0
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PAITABASE SCHENSS

The logical design of the database.

—| Albums v
Albumlid INT
» AlbumName VARCHAR(255)

r— —|<g & DateReleased DATETIME >|— — — ——

| & Artistld INT :

: & Genreld INT |

| " :

1 1
—| Genre v —_| Artists v

Genreld INT Artistld INT

» Genre VARCHAR(255) » ArtistName VARCHAR(255)
> >

A simple schema



PAITABASE SCHENSS

Entity-Relationship Diagram for MantisBT 1.2 (schema v183), revision 2 ] mantis_project_version_table v
Copyright (c) 2013 MantisBT team net id INT(7)
] mantis_custom_field_table v ] mantis_custom_field_project table v project id INT(7) ] mantia_prolact Nerarchy_fable v ] mantis_project_file_table v ] mantis_email_table v
i INT(3) fokd_id INT() ? version VARCHAR(64) cne-mTo) 4 INT(7) email id INT(10)
 name VARCHAR(84) project_id INT(7) » description TEXT parenLigINTI0) project id INT(?) » omail VARCHAR(64)
> type INTE2) » soquence INT(2) ® released BOOLEAN nnert parent NT0) » ttle VARCHAR(250) » subject VARCHAR(250)
possible_values TEXT » obsolete BOOLEAN » description VARCHAR(250) » metadata TEXT
> default_value VARCHAR(255) 9 data_order INT(10) pdrent  diskfle VARCHAR(250) > body TEXT
 valid_regexp VARGHAR(255) chid o  flename VARCHAR(250) » submitted INT(10)
» acooss_levol 1 INT2) > folder VARCHAR(250)
» acoess lovel_rw INT(2) > fiosizo INT(11)
it o e sted ke ¥ g o T ) mants projet table ¥ O ) mants pugin tale ¥
b KINTE) > longth_max INTE) ] mantis_category_table ¥ i INT(7) ) content LONGBLOB basename VARCHAR 40)
o value VARGHARZ55) > require_report BOOLEAN id INT(10) » name VARCHAR(128) > date_added INT(10) O enabied BOOLEAN
» require_update BOOLEAN project_id INT(10) ® status VARCHAR(32) ) user_id INT(10) bprotocted BOGLEAN
> display_report BOOLEAN M5 user g INT(10)  enabled INT(1) o 2 priorty INT(10)
> display_update BOOLEAN : > name VARCHAR(128) Wew._stato VARCHAR(S2)
» require_resolved BOOLEAN ! > status INT(10) » access_min INT(2) 7o S N
] mantis_bug_file_table v o Gisplay_ rosovvad BOOLEAN : > file_path VARCHAR(250) : "] mantis_user_pref_table v
i INT(7) o depiay_cioasd BOOLEAN : 2‘5 ‘J—w > description TEXT | id INT(7)
bug_id INT(7) > require_closed BOOLEAN : > > category_id INT(10) : user_id INT(7)
» title VARCHAR(250) o Rar_by BOOLEAN | | » inherit_global INT(10) | project_id INT(7)
» doscrption VARCHAR(250) ! ! | > default_profile INT(7)
) diskfie VARCHAR(250) | | | > dofault_projoct INT(7)
» flename VARCHAR(250) ] mantis_bug table v ! detault hapdier deﬂaul(lkmpc\ » reffesh_delay INT(4)
id INT(7)
) folder VARGHAR(250) p’m:J’mNm : : W ] ) rodirect_delay INT(11)
> flesize INT(11) + eporter NI ] mantis_bug_history_table v : ' INT() : > bugnote_order VARCHAR(4)
) file_type VARCHAR(250) Wlmfﬂ it  INTO) | oL S INTE YTy BT | » email_on_new BOOLEAN
> content LONGBLOB ’ - s dINT(T) | poster GINT() o P | » email_on_assigned BOOLEAN
» date_added INT(10) > duplicate_id INT(7) po- bug idINTE) | o iw.ste NTE) uiNTm coni i VARCHAR(4) | » email_on_feedback BOOLEAN
O vooc k1 NT(10)  priority VARCHAR(32) o v AGHARSS } e, user_id INT(7) project_id INT(11) : + omail on_resolved BOOLEAN
» severity VARCHAR(32) | project_id INT(7) user_id INT(11) | » email_on_closed BOOLEAN
) roproduciilty VARCHAR(32) 4*—, ? old_value VARCHAR(255) |  headline VARCHAR(64) is_public TINYINT(1) access_reqd INT(11) !
\ s VARCHAR(E2) > new_value VARCHAR(255) } > body TEXT  name VARCHAR(84) type INT(11) L P m"‘”"'meELZN
©rosluton VARGHARGS) > type INTE) } » last_modified INT(10) » fitor_string TEXT ) value TEXT R omail on bugioie
» date_modified INT(10) | . date_posted INT(10) ] mantis_project_user_list_table v » email_on_status BOOLEAN
® profocton VARCHAR(S2) | project_id INT(7) » email_on_priority BOOLEAN
7 eta VARCHAR(32) |
W TR R ! user @ INT(7) » email_on_pririy_min_severity INT(2)
id INT(7) © 08 VARGHARZ2) BO- j ‘mantis_bug_monitor_table v } » access_level INT(2) » email_on_status_min_severity INT(2)
o descripton TEXT s user_dINT(7) ! % » email_on_bugnote_min_soverityINT(2)
2 stops_to_toprocuce TEXT AN L ~ ~ ~ bug_id INT(7) | » email_on_reopened_min_severity INT(2)
> additional_information TEXT | » email_on_closed_min_severity INT(2)
® version VARCHAR(G4) | [ S > email_on_resolved_min_severity INT(2)
 fixed_in_version VARCHAR(64) » email_on_feedback_min_severity INT(2)
? build VARCHAR(32) repqrter  email_on_assigned_min_saverity INT(2)
2 profie_id INT(7) » email_on_new_min_severity INT2)
7 viewstate INTR) lo. hantller ] mantis_usar_table . » email_bugnote_imit INT(2)
» summary VARCHAR(128) W INT(7) . language VARCHAR(32)
® sponsorship_total NT(7) usemane » timezone VARCHAR(32)
> sticky TINYINT(1) ) tealnamo VARCHAR(54)
> target_version VARCHAR(64) > $
# category_id INT(10) » password VARCHAR(32)
. ate_submitied INT(10) bo-— . - - - - 5 enavled BOOLEAN
> due_date INT(10) O Protected BOOLEAN ] mantis_user_print_pref_table v
. last_updated INT(10) W S AT  access level VARCHAR(@32) user_id INT(7)
ST » login_count INTI(11) > print_pref VARCHAR(64)
soulce bug_id INT(7) 2 lost_password_request_count INT(2)
stiaton ssor 8INT(7) » failed_login_count INT(2)
> amount INT(7) > cookie_string Lo
7 logo VARCHAR(128) last_visit INT(10)
] mantis_bug_relationship_table v >l VARCHAR(128) » date_created INT(10)
dINT?) 2 paid INT(1)
souce_bug_INTI7) > date_submitted INT(10) |~ Seladterfle__
] mantis_bugnote_table v destination_bug_id INT(7) o st updaied INT(I0) repqrter |
id INT(7) > relationship_type INT(2) K :
bug_id INT(7) "] mantis_tag_table v |
reporter_id INT(7) ] mantis_bug_tag_table v id INT(10) ] mantis_tokens_table ¥ !
bugnote_text_id INT(7) bug_id INT(10) user_id INT(10) id INT(11) :
 view_state INTE) L o<imianTay name VARCHAR(100) owner INT(11) |
note_type INT(7) ::""’ w0 ? description LONGTEXT  type INT(11) I
nol_atr VARCHAR(250) e sached T, @ dita_craeec NT(10) ] mantis_bug_revision table v > vaie TEXT !
 time_tracking INT(10) 1 9 date_updated INT(10) i INT(10)  timestamp INT(10) |
> last_modified INT(10) : bug_id INT(10) » expiry INT(10) :
» date_submitted INT(10) bugnote_id INT(10) !
user_id INT(10) :
> type INT(10) Q
has profile  vatve LONGTEXT ] mantis_user_profile_table ¥
} » timestamp INT(10) INT)
! user id INT(7)
] mantis_bugnote_text table v [ - _ _ - - _ — - - — — - - —o+| @ platiorm
d INT(7) 05 VARCHAR(32)
 note TEXT » os_buld VARCHAR(32)

> description TEXT

A complex schema




BELAT ION KETS

Superkey: A unique identifier for a tuple.
Candidate Key: A minimal superkey.

Primary Key: A candidate key chosen by the
deisgner to be the primary method of identifying

tuples within a relation.
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Toyota

Odyssey | 2500
Odyssey | 3000
Odyssey | 3500

Sienna 4000

SK: {VIN, Year, Make, Model, Price}, {VIN, Year}, {InventorylD, Price}, etc...

CK: {VIN}, {InventorylD}

PK: {InventorylD}



RELATION KEYS

2001 Odyssey | 2500
= a34 2002 Honda | Odyssey | 3000
s ab? 2002 Honda | Odyssey | 3500
i) ccd 2003 Joyota | Sienna 4000

| VWash

2 2 Oil Change
3 2 VWash

4 LA VWash

A s Replacesifi=

Foreigh Key: A key that points to another relation.



DESIGN A TEST DRIVE DATABASE

2001 Odyssey | 2500
22t ab4 2002 Honda | Odyssey e
s ab? 2002 Honda | Odyssey | 3500
%) ccd 2003 Toyota | Sienna 4000

Rules:

|. Store customer name and a unique |D for the customer
2. Store which customer drove which cars.

3. Minimize data duplication.



BELAT ION KETS

InventorylD ' VIN Year MELE Model Price
|2 abc 200 | Honda | Odyssey | 2500
4 ab4 2002 Honda | Odyssey | 3000
s ab? 2002 Honda | Odyssey | 3500
i) ccd 2003 Joyota | Sienna 4000

Customer D Name

| Bob
2 Joe
B Sally

Customer ID InventorylD
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