
 ☕  DATA 514 Sec  t  i  on  5 W  or  k  s  hee  t 

 N  a  m  e  : ________________________________________ 

 Lecture Take-aways 

 1. Decompose Restaurants(id, name, rating, popularity, rec?) on id->name, rating.  On 
 which relations do the FDs remain? 

 2.  Why is full table scan a slow way to search for matching rows? 



 3.  Do indexes make these queries run faster, slower, or the same? 

 Faster  Slower  Same 

 SELECT  * 
 FROM  Flights 
 WHERE  fid = 1234; 

 SELECT  * 
 FROM  Flights 
 WHERE  date < '2000/01/01'; 

 SELECT  * 
 FROM  Flights 
 WHERE  dest = 'NYC'; 

 INSERT INTO  Flights 
 VALUES  (3243, '2022/04/20', 

 'DL', 'SEA','NYC',159); 

 4.  Does a (date, origin) index make this query run faster, slower, or the same? 

 Faster  Slower  Same 

 SELECT  * 
 FROM  Flights 
 WHERE  origin = 'SEA'; 

 5.  When might an index make a SELECT-FROM query run  slower  ? 

 6.  What indexes could we make on Users? 

 SELECT  * 
 FROM  Users, Assets 
 WHERE 

 Users.id = Assets.uid 



 SELECT  * 
 FROM  Users 
 WHERE  Users.score > 95 

 SELECT  * 
 FROM  Users 
 WHERE  Users.age > 21 

 7.  What datasets could you join against?  What join key would you use? 

 Section Practice 

 Normalization 

 Q  u  e  st  i  on  2 (4  po  i  nts  ) 

 Given R(A, B, C, D, E), and functional dependencies: A → C, BD → A, D → E 

 1.  Find the following closures: {A}+, {B}+, {D}+, and {BD}+ 



 2.  Decompose R into BCNF. In each step, explain which functional 
 dependency you used to decompose and explain why further 
 decomposition is needed. Your answer should consist of a list of table 
 names and attributes. Make sure you indicate the keys for each relation. 

 Indices 

 Q  u  e  st  i  on  2 (5  po  i  nts  ) 
 G  i  v  e  n t  he f  o  ll  ow  i  n  g  : 

 CREATE TABLE Items( 
 id  INTEGER PRIMARY KEY, 
 name  VARCHAR(64) NOT NULL, 
 quantity  VARCHAR(64)  -- quantity that we currently 
 -- have in stock. May be 0, 
 -- but cannot be negative 
 ); 

 CREATE TABLE Orders ( 
 id  INTEGER PRIMARY KEY, 
 customerName  VARCHAR(64) NOT NULL, 
 address  VARCHAR(64), 

 orderDate  DATE  -- assume this type is equivalent to 
 -- INTEGER; ie >, =, MAX(), etc are 

 -- well defined. 
 ); 

 CREATE TABLE OrderItems ( 
 oid  INTEGER REFERENCES Orders, 
 iid  INTEGER REFERENCES Items, 
 isFulfilled  INTEGER -- boolean 
 quantity  INTEGER -- guarenteed > 0 
 ); 



 C  ons  ide  r t  he f  o  ll  ow  i  n  g  qu  e  ry  l  o  ad  . I  s  i  t  a  po  i  nt s  elec  t  i  on or  a  r  a  n  ge  s  ca  n  ba  s  ed  qu  e  ry  ? 
 W  ha  t typ  e  o  f i  n  de  x  i  s opt  i  m  al  ,  cl  ust  e  r  ed  or un  cl  ust  e  r  ed? 

 P  a  rt  A (1  po  i  nt  ) 
 T  hi  s qu  e  ry  i  s  e  x  ec  ut  ed  s  e  v  e  r  al  t  i  m  e  s p  e  r s  ec  on  d  : 

 -- Identify the items we need to put into a shipment SELECT 
 oi.iid, SUM(oi.quantity) 
 FROM Orders o, OrderItems oi WHERE 
 o.id = oi.oid 
 AND oi.isFulfilled = 0; 

 P  a  rt  B (1  po  i  nt  ) 
 T  hi  s qu  e  ry  i  s  e  x  ec  ut  ed  on  ce  p  e  r  h  our  : 

 -- Identify the out-of-stock items that are preventing old orders 
 -- from being fulfilled 
 SELECT  i.id,  i.name,  SUM(oi.quantity)  FROM 
 Orders  o,  OrderItems  oi,  Items  i  WHERE  o.id 
 =  oi.oid  AND  oi.iid  =  i.id  AND 
 oi.isFulfilled = 0 
 AND i.quantity = 0 AND 
 o.orderDate < ? GROUP BY 
 i.id, i.name ORDER BY 
 o.orderDate; 



 P  a  rt  C (1  po  i  nt  ) 
 T  he  s  e  qu  e  r  ie  s  a  r  e e  x  ec  ut  ed a  pprox  i  m  a  t  el  y on  ce e  v  e  ry s  ec  on  d  : 

 -- Record a new order 
 INSERT INFO Orders VALUES (?, ?, ?); 

 -- Record their ordered items. An "average" order has 3-5 items, 
 but 
 -- it is possible to have a single-item order. Orders are capped 
 to 256 
 -- unique times, enforced by the database application. INSERT 
 INTO OrderItem VALUES (?, ?, 0, ?); 
 INSERT INTO OrderItem VALUES (?, ?, 0, ?); INSERT 
 INTO OrderITem VALUES (?, ?, 0, ?); 
 -- ...etc..  . 

 P  a  rt  D (1  po  i  nt  ) 
 T  hi  s qu  e  ry  i  s  e  x  ec  ut  ed  m  a  ny m  a  ny t  i  m  e  s p  e  r s  ec  on  d  ,  b  ut on  l  y  d  ur  i  n  g b  us  i  n  e  ss  h  ours  : 

 -- Ship an item UPDATE 
 OrderItems SET isFulfilled 
 = 1 WHERE oid = ? 
 AND iid = ?; 



 P  a  rt  E (1  po  i  nt  ) 
 L  a  st  l  y  ,  a  pprox  i  m  a  t  el  y  10%  o  f  qu  e  r  ie  s  a  r  e  non  e  o  f  t  he  s  e  ;  t  he  y  '  r  e a  m  i  xtur  e  o  f  too  l  s t  ha  t 
 a  r  e  n  '  t run  f  r  e  qu  e  nt  l  y or  adh  o  c  r  e  ports run  b  y  a  n  al  ysts  l  oo  ki  n  g f  or  i  nt  e  r  e  st  i  n  g  p  a  tt  e  rns 
 (  m  a  y  be b  r  a  n  d l  oy  al  ty to  B  os  e head  p  h  on  e  s  ?). W  e d  on  '  t w  a  nt to opt  i  m  i  z  e  our  da  t  aba  s  e f  or 
 t  he  s  e  qu  e  r  ie  s  . 

 Da  t  a G  ov  e  rn  a  n  ce 

 Q  u  e  st  i  on  3 (6  po  i  nts  ) 
 Y  our  f  r  ie  n  d  ,  t  he  on  e  t  ha  t  c  r  ea  t  ed  t  he  mu  l  t  i  -  billi  on  d  o  lla  r st  a  rtup  K  el  p  ,  ha  s  a  n  e  w  idea  : 
 T  u  be  r  E  a  ts  ,  a  tu  be  r or  de  r  i  n  g a  n  d deli  v  e  ry p  la  t  f  orm  f  or  e  v  e  ryt  hi  n  g f  rom pot  a  to  e  s to 
 y  a  ms  . 

 T  he  y  '  v  e hi  r  ed  you to wor  k  on  i  nt  e  rn  al a  n  al  yt  ic  s  ,  w  hich ge  n  e  r  a  t  e  s r  e  ports  ba  s  ed  on 
 t  he da  t  a c  ont  ai  n  ed i  n  e  v  e  ry or  de  r  : 

 IP  add  r  e  ss 

 R  e  st  a  ur  a  nt 

 P  ur  cha  s  e da  t  e  ,  t  i  m  e  ,  a  mount  ,  i  t  e  ms  U  s  e  r 
 n  a  m  e  ,  pr  eci  s  e age  ,  ge  n  de  r 

 H  ow  e  v  e  r  ,  you  '  r  e  on  l  y r  e  qu  i  r  ed  to  ge  n  e  r  a  t  e  t  he  s  e  t  h  r  ee  r  e  ports  : 

 I  t  e  m popu  la  r  i  ty  b  y  a  r  ea a  n  d  mont  h  (  eg  , "  jica  m  a  s  ale  s  i  n  S  ea  tt  le a  r  e hige  st  i  n  J  un  e  ") 
 I  t  e  m popu  la  r  i  ty  b  y  age a  n  d ge  n  de  r  (  eg  , "  r  e  t  i  r  ed  wom  e  n pur  cha  s  e  t  a  ro tw  ice a  s o  f  t  e  n  a  s 

 a  m  edia  n us  e  r  ") 
 R  e  st  a  ur  a  nt popu  la  r  i  ty  b  y t  i  m  e  (  eg  , "R  ed  R  adi  s  h i  s most popu  la  r  11.30-11.40  a  n  d 

 12.30-12.40") 

 F  or  each  p  iece  o  f i  n  f  orm  a  t  i  on  i  n t  he  or  de  r  ,  de  s  c  r  ibe h  ow  (  or w  he  t  he  r  )  you wou  ld  stor  e 
 i  t  ,  ie if a  nonym  i  z  a  t  i  on  a  n  d  w  ha  t typ  e  ,  w  ha  t  d  ur  a  t  i  on o  f  stor  age  ,  e  t  c  . 



 P  a  rt  A (1  po  i  nt  ) 
 IP  add  r  e  ss  ,  a  ssum  e  t  ha  t  a  n  IP  add  r  e  ss  i  s  able  to  l  o  ca  t  e a  us  e  r  '  s n  eighb  or  h  oo  d  w  i  t  hi  n  a 
 ci  ty  . 

 P  a  rt  B (1  po  i  nt  ) 
 R  e  st  a  ur  a  nt 

 P  a  rt  C (1  po  i  nt  ) 
 P  ur  cha  s  e  T  i  m  i  n  g  ,  t  he da  t  e a  n  d  t  i  m  e 

 Pa  rt  D (1  po  i  nt  ) 
 P  ur  cha  s  e  A  mount 



 P  a  rt  E (1  po  i  nt  ) 
 P  ur  cha  s  ed  I  t  e  ms 

 P  a  rt  F (1  po  i  nt  ) 

 P  r  eci  s  e  A  ge 

 ETL 

 Q  u  e  st  i  on  4 (4  po  i  nts) 

 Part A (1 point) 
 U  s  i  n  g  I  n  deed  ,  b  u  il  t  i  n  ,  or ot  he  r  j  o  b  s  ea  r  ch  s  i  t  e  ,  fi  n  d a j  o  b  post  i  n  g  r  e  qu  i  r  i  n  g  ETL  s  kill  s  . 
 W  r  i  t  e  out t  he c  omp  a  ny  a  n  d  t  he j  o  b de  s  c  r  i  pt  i  on r  e  qu  i  r  e  m  e  nt  f  or  ETL (  j  ust t  he b  u  lle  t po  i  nt 
 or  li  n  e  ). 

 P  a  rt  B (1  po  i  nt  ) 
 G  o to t  he c  omp  a  ny  '  s w  eb  s  i  t  e  . L  oo  k a  t t  he  pro  d  u  c  ts  a  n  d  /  or s  e  rv  ice  s t  ha  t t  he  y o  ffe  r  . 



 S  u  gge  st typ  e  s o  f da  t  a  t  ha  t t  he c  omp  a  ny m  a  y  be  wor  ki  n  g  w  i  t  h a  n  d  pot  e  nt  ial  r  ela  t  i  ons  hi  ps 
 be  tw  ee  n t  he da  t  a  ,  a  s  i  mp  lified  or non  f  orm  al  ER  diag  r  a  m  . 

 P  a  rt  C (2  po  i  nts  ) 
 W  ha  t  d  o you t  hi  n  k  t  he c  omp  a  ny  '  s w  eak  n  e  ss  i  s  ? E  xtr  ac  t  i  n  g  , T  r  a  ns  f  orm  i  n  g  ,  or  L  o  adi  n  g  ? 
 W  h  y  ? (2-3  s  e  nt  e  n  ce e  xp  la  n  a  t  i  on  ) 

 Pa  rt  D (B  onus  ) 
 H  ow wou  ld  you  c  onstru  c  t  a  r  e  sum  e  or  c  ov  e  r  le  tt  e  r w  i  t  h  t  hi  s  i  n m  i  n  d  ? 


