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Problem Set 1SQL

1 Introduction

The purposeof this assignments to introduceyou to the SQL programminganguage.SQL is a declarativelanguagepr a
“relational calculus” in which you specify the data you are interested in in teriogmfal expressions.

This assignments designedo provide you with somehandson experiencenriting SQL queries. We will be usingthe
PostgreSQlopensourcedatabaseyhichprovidesafairly standardmplementatiorof SQL (in reality, thereareslightvariations
betweerthe SQL dialects— especiallywith respecto someadvancedeaturesbuilt-in functions,andsoon—betweerall major
vendors).The SQL tutorial providedwith the Postgreslocumentatiorat http://www.postgresql.org/docs/7.4/
static/tutorial-sql.html providesa goodintroductionto the basicfeaturesof SQL; afterfollowing this tutorial you
shouldbe ableto answemostof the problemsin this problemset(the lastfew questionsarea bit tricky). You may alsowish
to refer to Chapter 5 of “Database Management Systems”.

We havesetup a Postgreslatabaseserverfor youto use;youwill needto downloadandinstall the Postgrelient (psql)
on a local machine — more details are given in Section 3 below.

2 Publication Data

In this problemset, you will write a seriesof queriesusingthe SELECT statemenbver a publicationdatabaseontaining
informationaboutapproximately600,000papergpublishedn computerscienceconferenceandjournals(this datawasderived
from the DBLP system, maintained by Michael Ley at http://www.informatik.uni-trier.de/~ley/db/).

This databaseonsistsof four tables:anauthors table,containingthe namesof authors,the venue table,containing
informationaboutconference®r journalswherepapersare published the papers table,describingthe paperghemselves,
andthe paperauths  table which indicateswhich authorswrote which papers. The “Data Definition Language”(DDL)
commands used to create these tables are as follows:

CREATETABLE authors  (
id integer primary key, --id of author
name character  varying(200) -- name of author

);

CREATETABLE venue (

id integer primary key, --id of venue

name character varying(200) NOT NULL, -- type of venue

year integer NOT NULL, -- year of publication

school character  varying(200), -- school of publication (for  theses)
volume character varying(50), -- volume of publication (for  journals)
number character  varying(50), -- number of publication (for  journals)

type integer NOT NULL -- type  of publication (journal, conference, thesis)

);

CREATETABLE papers (

id integer primary key, --id of paper

name character  varying(665) NOT NULL, -- title of paper

venue integer references  venue(id), -- venue in which paper was published
pages character  varying(100), -- page numbers in venue

url  character varying(500) - url of digital copy of paper
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CREATETABLE paperauths ( -- mapping from papers to authors
paperid integer references papers(id),
authid integer  references authors(id)

CREATE TABLE name definesa new table called name in SQL. Within eachcommandis a list of field namesandtypes
(e.g.,id integer indicateshatthetablecontainsafield namedd with typeinteger). Eachfield definitionmayalsobe
followed by one or more modifiers, such as:

e primary  key: Indicates this is a part aghe primary key (i.e., is a unique identifier for the rowpplies NOT NULL.
e NOT NULL: Indicates that this field may not have the special value NULL.

e references: Indicateshatthisis aforeignkeywhichreferencesnattribute(i.e.,column)in anothettable.Valuesof
this field must match (join) with a value in the referenced attribute.

Phrases following the “~" inhe above table definitions are comments.

Notice that the abovetablesreferencesachothervia severalforeign-keyrelationships.Papersare publishedin particular
avenue,indicatedby thevenue attributeof the papers table,which referencesheid attributeof thevenue table. Each
venuecontainsmany papers. Papersare authoredby one or more authors,and eachauthorhaswritten one or more papers.
Becausdhis is a many-to-manyrelationshipwe needto represenit usingthe intermediatdablepaperauths.  Eachrow of
paperauths indicates that a particular author (authid) wrote a particular paper paperid).

Figurelis asimplified“Entity-RelationshifDiagram”thatshowstherelationshipgdiamondspetweerthetablessquares).
Thisis a popularapproacHor conceptualizinghe schemaof a databaseye will not studysuchdiagramsgdetailin 6.830,but
you should be able to read and recognize this type of diagFiguire 2 shows a simple example database.
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Figure 1:A simplified entity-relationship diagram for the papers database.

3 Connecting to the Database

To connectto the databaseyou will needthe psql Postgreslient. Somerecentversionsof Linux comewith this tool pre-
installed,andyou candownloadbinariesfor manyplatformsfrom thelnternet;if youareusingapackagenanagesuchasrpm,
dpkg/apt,or yum, you shouldinstall the packagespostgresql-libs”and“postgresgl”’. We havemadea binary versionof the
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papers

id name venue _authors

1 "Why, oh Why?" 2 paperauths id name

paperid | authid 1 john
"The Three Little Pigs
go to Amsterdam"”

"Cache Coherent Web

3 Surfing" 1 2 2
3 1
venue

id name year 3 2

1 1 2 bob

1 SIGMOD 2001

2 OSDI 2002

Figure 2:A simple examplgapers database (note that not all fields of the tableshanen).

psql tool availablefor Linux-basedAthenamachinest the course server. To use it,downloadit to your Athenadirectory,
expandthe archive(usingacommandike tar xvzf psql.tar.gz) andfollow the instructionsin the README file
in the postgres client  directory. Thereis alsoa Windowsversionof the Postgres

client available thoughit is somewhamoreinvolvedto install; the easiestvay is to install the Cygwin systemwhich can

be downloaded from http://ww.cygwin.com.

To connect to the database, type the following (assuming psql is in your Unix path):
psgl -h hancock.lcs.mit.edu 6.830 username
You MUST do this from an MIT machine(e.g.,with IP Address18.x.x.x). Also, usernames your athenausernamehatyou
signed up with on our signup shed#tyou cannot log in, please let us know.

You shouldnow be ableto type SQL queriesdirectly. All queriesin Postgresnustbe terminatedwith a semi-colon.For
exampleto getalist of all recordsin the papers table,youwould type (notethatrunningthis querywill takea VERY long
time, since it will return 600,000 answers!):

SELECT * FROMpapers;
You canusethe \h and\? commandgor helpon SQL syntaxandPostgrespecificcommandsrespectivelyFor example\h
SELECT will give the syntax of thEELECT command.

You mayfind the\dt commandparticularlyuseful;it allowsyouto seethenamef thetablesthatareavailableand(when

invoked with a particular table name), their schemas.

4 Questions

1. Write aquery(usingthe SELECTstatement)hatwill find thecompletenamef all paperghatcontainthestring“Beer”.
You may find the “™ operator usefulShow both thejuery and the result.

2. Write a querythatfindsthe venuesn which thosepaperswere published.You will needto write a“join query”. Show
the query and the result.

In SQL, a subquernyis a queryoverthe resultsof anotherguery. You canusesubqueriesn the SELECTIist, the FROM
list, or asa partof the WHEREIlause.For example supposave wantto find the nameof the paperwith the smallestd.
To find thesmallestd, we would write thequerySELECT min(id) FROMpapers, butSQL doesn’tprovideaway
to getthe otherattributesof that minimume-id paperwithout usinga nestedquery. We cando this eitherwith nestingin
the FROM list or in the WHERE clalssing the nesting FROM list, we would write:

SELECT name
FROMpapers,
(SELECT min(id)  AS minid
FROMpapers) AS nested
WHEREpapers.id =nested.minid;
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Using nesting in th&VHERE clause, we would write:

SELECT name
FROMpapers
WHEREpapers.id = (SELECT min(id) = FROMpapers);

Hence,thereare usually severalpossiblewaysto write a given query, and someof thoseways may provide different
performancddespitethe bestefforts of databasesystemdesignerdo build optimizersthatyield queryperformanceahat
is independent of the queryfsrmulation.)

Notethatif youwereinterestedn finding paperghatmatcheda list of ids, you couldreplacethe“=" signin the query
above with the IN keyword; e.g.:

)

SELECT name
FROMpapers
WHEREpapers.venue  IN (SELECT id FROMvenue WHERE.. );

It is usuallythe casethatwhenconfrontedwith a subqueryof thisform, it is possibleto un-nesthe queryby rewriting it
as ajoin.

3. Show what the SELECT... WHERE... IN query labeled (1) above would look like when re-written as a join.

4. Write a querythatfindsthetotal numberof papergublishedin eachof the conferencesentifiedin Problem2. Try to
avoid actually typing the names of the conferences in your query.

It is possibleto answetrthis questionusingeitherajoin or a subqueryShowbothversionsandtheresultsof runningthe
query.

5. Write aquerythatfindstheauthorsof all of the paperswvhosetitles containthe phrase'Beer”. Showyour queryandthe
results.

6. In the databaseommunity,the two mostimportantconferencesre SIGMOD andVLDB. Write a querythatfindsthe
top 10 mostpublishedauthorsin thesetwo conferencegyou shouldsearchfor the strings’SIGMOD Conferenceand
'VLDB’; don't use the ™ operator — instead, use the '=' operato$how your query and the top 10 results.

7. Thepreviousqueryshowspeoplewith the highestpublicationcount,butdoesn’tnormalizefor thefactthatsomeof these
authorsarereally OLD. Arguably,a moreinterestingnetricwould beto divide the numberof publicationsoy thenumber
of yearssincethe personpublishedhis or her first paper(notin SIGMOD or VLDB, butin any conference.)Write a
querythatcomputeghenewtop 10list accordingo this metric,andshowyour queryandyourtoptenlist (aswell asthe
score associated with each person in the INgte that this is a long query that will take quite a while to run...

8. Write aquerythatfinds peoplewho havepublisheda paperin SIGMOD for eachof the pastfive years(e.g.,in SIGMOD
2001- 2005). Seeif you cando this without simply combiningthe resultsof five differentqueries(onefor eachyear.)
Show your query and the lisf names.

5 Places to Look for More Help on SQL

The Postgresnanualprovidesa good introductionto the basicfeaturesof SQL. Thereare a numberof otheronline guides
available;in particularhttp://sqlzoo.net providesa“GentleIntroductionto SQL” whichis quitethoroughandincludes
many examples.



