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JOIN HIAl —

-- INNER JOIN: HAIZ2 &4E AMEXN =
SELECT COUNT(DISTINCT u.user_id)

FROM users u

JOIN posts p ON u.user_id = p.user_id;

-- LEFT JOIN: HAlZ2z &4 Hl=
SELECT
COUNT(DISTINCT CASE WHEN p.post_id IS NOT NULL
THEN u.user_id END)
/ COUNT(*) AS pct_users
FROM users u
LEFT JOIN posts p ON u.user_id = p.user_id;

Reddit users & posts
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CTE vs AlE3ial

CTE (Common Table Expression) AMY3i2l (Subquery)
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CTE &8 OlAl — AIBXIE HlA= =X

WITH user_post count AS (
SELECT users.user_id,

COUNT(post_id) AS num_posts
FROM users

LEFT JOIN posts ON users.user_id = posts.user_ id
GROUP BY users.user_id

)
SELECT num_posts,

COUNT(*) AS num_users
FROM user_post_count
GROUP BY num_posts;

o 1EAHI ABAE HAl= 2~ EA

o 2L HIAIZ 2 JIE SlAETR &8
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LAGR2I RANK &Z1 (Al

-- LAG: &2 subreddit LH Ol& HAlI AlZ2Ft2] X0l
SELECT p.*,
LAG(post_time, 1) OVER (
PARTITION BY user_id, subreddit id
ORDER BY post_time ASC
) AS prev_post_time
FROM posts p;

-- RANK: AIEXE HAI=2 =22 Z0|
SELECT *,
RANK() OVER (PARTITION BY user id

ORDER BY LENGTH(body) DESC) AS rank
FROM users u LEFT JOIN posts p ON u.user_id = p.user_id;
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Primary Key vs Foreign Key

Primary Key (71231)

Foreign Key (2I2H31)
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73l (Normalization)
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£Z] 2t& (Scaling Up) 24 =& (Scaling Out)
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£HHIEE DB vs NoSQL

ZIAHI= DB (MySQL, Postgres) NoSQL (MongoDB, Neo4],
C N
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BASE 2&il MapReduce

BASE (NoSQLO| i2td Asl)
o Basically Available — &t& SEGLLE
o Soft State — 2= 8101 AIAE! &EH 81 JIs
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Hadoop vs Spark

Hadoop MapReduce Spark
M2l 24 ClA3 J]gt HZ22I(RAM) J[Et
=T SHEo= 2l HitS (LIHIZ2I)
olAA 2 YARN 2R KKl LHES
HIE ISE: RAMHIE ==

o Hadoop: HDFS(K&) + MapReduce(X2l) + YARN(AHIZZ)
o Spark: HHXlI K2l + AEZIY + ML 21012242 &
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Q8.1 CTR Hl&t/ Q8.3 CIHIOIAE =] — A

=0

-- Q8.1 Facebook: 201943 8 2= E
SELECT app_id,

SUM(IF(event_id = 'click', 1, 0))

/ SUM(IF(event_id = ‘'impression', 1, 0)) AS ctr
FROM events

WHERE timestamp >= '2019-01-01' AND timestamp < '2020-01-01'
GROUP BY app_id;

-- 08.3 NYT: = E= vs 2ot =
SELECT
SUM(IF(device type = 'laptop', 1, ©)) AS laptop views,
SUM(IF(device type IN ('phone', 'tablet'), 1, ©)) AS mobile views
FROM viewership;
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o IHEL: sum(zr(...)) —OIOIEE &= LIE6H= I JI1=2 S
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Q8.2 Top 3 Al / Q8.5 HAVING ZE]

-- Q8.2 Robinhood: & F==0| JI& &2 &2 308 T Al
SELECT u.city, COUNT(DISTINCT t.order_id) AS num_orders
FROM trades t JOIN users u ON t.user_id = u.user_id

WHERE t.status = 'complete’
GROUP BY u.city ORDER BY num_orders DESC LIMIT 3;

-- Q8.5 eBay: $1000 O|& AHl N4 = =2 &F = Top 10
SELECT user_id, COUNT(product _id) AS num_products

FROM user_transactions

GROUP BY user_id

HAVING SUM(spend) > 1000

ORDER BY num_products DESC LIMIT 10;

o IHEL: JOIN + GROUP BY + LIMIT/HAVING = &3t £ 2

29



Q8.6 ol2E_18 — AME3] + 0I5 GROUP BY

Twitter: 20205 AIESXIE ESI 40| 2L (5| AE1EH)

SELECT num_tweets AS tweet bucket, COUNT(*) AS num_users
FROM (
SELECT user_id, COUNT(*) AS num_tweets
FROM tweets
WHERE tweet date BETWEEN '2020-01-01' AND '2020-12-31'
GROUP BY user_id
) total tweets
GROUP BY num_tweets
ORDER BY num_tweets;

o IHEL O U2I0IM AZAIE & » HiZ 20N Z 2 A
e 2EMH GROUP BY = olAETEH 54
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Q8.4 5A &I /Q8.10 72 0I5 &

-- Q8.4 Amazon: M3E M= =8 X=
SELECT trans_date, product_id,

SUM(spend) OVER (
PARTITION BY product_id ORDER BY trans_date

) AS cum_spend
FROM total trans;

O

-- Q8.10 Twitter: AIESAtE 72 =24 &

WITH tweet counts AS (
SELECT user_id, CAST(tweet date AS date) AS tweet date,

COUNT(*) AS num_tweets
FROM tweets GROUP BY user_id, CAST(tweet date AS date)

)
SELECT user_id, tweet date,

AVG(num_tweets) OVER (
PARTITION BY user_id ORDER BY tweet date

ROWS BETWEEN 6 PRECEDING AND CURRENT ROW

) AS rolling avg 7d
FROM tweet counts:
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Q8.11 NEKH HeH / Q8.9 A Hell EE —
ROW_NUMBER

-- Q8.11 Uber: 2= AIEXS 38M HeHl ==
WITH nums AS (
SELECT *, ROW_NUMBER() OVER (
PARTITION BY user_id ORDER BY transaction_date
) AS trans_num

FROM transactions

)

SELECT user_id, spend, transaction date
FROM nums WHERE trans _num = 3;

-- Q8.9 Etsy: = HcH $50 O|&Fel )28
WITH purchase_num AS (
SELECT user_id, spend, ROW _NUMBER() OVER (
PARTITION BY user_id ORDER BY transaction_date
) AS rownum

FROM user_transactions
\
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Q8.7 S &= M-/ Q8.8 =8
RANK

MES1 —

-- Q8.7 Stitch Fix: &2 ASsS U2 Y J0Hs DA

SELECT COUNT(DISTINCT user_id) FROM (
SELECT user_id, RANK() OVER (
PARTITION BY user_id, product_id
ORDER BY CAST(purchase time AS DATE)
) AS purchase no
FROM purchases
) t WHERE purchase no = 2;

| Ab ==

ol

-- 08.8 LinkedIn: == ME31E =&
WITH ranked AS (

SELECT company_id, ROW_NUMBER() OVER (
PARTITION BY company id, title, description
ORDER BY post_date

) AS rn FROM job listings

)

CCICrAT CNIINT/DTCTTANCT ~Aammmiamyvys, AN DAM o rnanlbAAdA LILUEDE v N 1 o
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Q8.12 FHEI2IE Top 3/Q8.32 YoY &&=

O

-- Q8.12 Amazon: 202093 JiHI2IE HE & 300 &
WITH spend AS (

SELECT product_id, category id, SUM(spend) AS total

FROM product_spend

WHERE transaction_date BETWEEN '2020-01-01"' AND '2020-12-31'

GROUP BY product_id, category id
)>
ranked AS (
SELECT *, RANK() OVER (
PARTITION BY category id ORDER BY total DESC) AS rnk

FROM spend

)
SELECT * FROM ranked WHERE rnk <= 3;

. "5 Top N" Z4): &H| CTE » RANK CTE » 2l ZF

-- Q8.32 Wayfair: LAG(col, 52) = 52 & g2 Z Yoy &&E H
LAG(total spend, 52) OVER (PARTITION BY product _id ORDER BY week)
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Q8.22 V| EL OIE=E2

AEXI— MINUS

Twitter: Top 100 EEE H=L0IK| 2= J[= A=At

WITH top_topics AS (
SELECT * FROM topic_rankings
WHERE ranking date

)
SELECT DISTINCT user_id

FROM user_topics WHERE follow date <=
MINUS

SELECT u.user_id

FROM user _topics u

'2021-01-01" AND rank <= 100

'2021-01-01"

JOIN top topics t ON u.topic_id = t.topic_ id;

o HEL: NN &gt - DA &leh = minus (EE

e [HOF WHERE NOT ExIsTs AEZZ|

= EXCEPT )
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Q8.25 A= S HIE — =28 EHl + JOIN

Snapchat: S1EHE send/open AlIZHHIZ

WITH time_stats AS (
SELECT ab.age bucket,
SUM(IF(type="'send', time spent, ©)) AS send time,
SUM(IF(type='open', time_spent, ©)) AS open_time,
SUM(time spent) AS total time
FROM age breakdown ab
JOIN activities a ON ab.user_id = a.user_ id
WHERE a.type IN ('send', 'open')
GROUP BY ab.age bucket
)
SELECT age_ bucket,
send _time / total time AS pct _send,
open_time / total time AS pct open
FROM time_ stats;

o IHEL Z2E SUM + &K SUM - HIZ HI&
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Q8.26 SAl M4 / Q8.30 &l LA IHE! &= — Self
JOIN

-- Q8.26 Pinterest: JI& ®=2 M&EL SX= A&
SELECT sl.session_id, COUNT(s2.session_id) AS concurrents
FROM sessions sl
JOIN sessions s2

ON sl.session_id != s2.session_id

AND s2.start _time BETWEEN sl.start time AND sl.end time
GROUP BY sl.session_id
ORDER BY concurrents DESC LIMIT 1;

-- Q08.30 Walmart: €2 EHMENMN &H 0= &3 A Top 10
-- Self JOIN + pl.product_id < p2.product id (== & 2tX])
SELECT pl.product _name, p2.product name, COUNT(*) AS cnt
FROM purchase_info pl
JOIN purchase_info p2

ON pl.transaction_id = p2.transaction_id

AND pl.product id < p2.product_id

—DNAOILID D\ 1 95 NADNECD DV, ~»rm+ NDNCCr 1 TMTT 10 o
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Q8.23 &2t 2|8HIM / Q8.3 1 MHEME=2l — EXISTS

-- 08.23 Facebook: O|¥ & + A & ZE & =5t MAU
SELECT DATE_TRUNC( '‘month', curr.timestamp) AS month,
COUNT(DISTINCT curr.user_id) AS mau
FROM user_actions curr
WHERE EXISTS (
SELECT 1 FROM user_actions prev
WHERE prev.user_id = curr.user_id
AND DATE_TRUNC( 'month', prev.timestamp)
= DATE_TRUNC('month', curr.timestamp) - INTERVAL

)
GROUP BY month ORDER BY month;

-- Q8.31 Facebook: 8& 0|&8%5 » 3
-- &2 2 X0lA WHERE NOT EXISTSZ

Jp

pa

[

(M

5

0¥ [

o EXISTS = 2[EI& /NOT EXISTS = Mt&a} (BHH =21)

'l month'
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Q8.29 MEl2 / Q8.33 2 49!

- 08.29 Etsy: X2 1= JIYX = 204 HIS
SELECT COUNT(DISTINCT p.user_id)

/ COUNT(DISTINCT s.user_id) * 100 AS pct
FROM signups s
LEFT JOIN user purchases p ON p.user_id = s.user_id
WHERE s.signup_date > NOW() - INTERVAL '7 DAY';

-- Q8.33 Stripe: 7€ E;E =#=2 (Self JOIN 24
SELECT t2.txn_date, SUM(tl.total amount) AS weekly total
FROM daily transactions t1
INNER JOIN daily transactions t2
ON tl1l.txn date > t2.txn _date - INTERVAL '7 DAY’
AND tl.txn date <= t2.txn_date
GROUP BY t2.txn_date ORDER BY t2.txn_date;

« LEFTJOIN HIZ = Zi=tE =41/ Self JOIN + T Q| = E2! ZA
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JHE =X eHal 22 (Q8.14-21)

[ 08.14 DB H&

A2 3200 9 E1IOI =0 ATI0H OIS, BE: SAA
A1) HIOHES L) (T3] ROf

[ Q8.15 2IEIA9 OLTP/OLAP

UPDATE/INSERT ROH QIEIA = HEFH (OLTP).
SELECT/JOIN EoM olHIA = &5 atdt (OLAP)

[ 08.16 =2 PKo| =2

[ Q8.19 WHERE vs HAVING

WHERE = &3 & & 2] 2H. HAVING = 153t
5 HRI 2. &H &= HAVINGOHIAEE

-|0}

[ Q8.17 EHHIE vs NoSOL
HE: ACID, A710F 08, £2! =& NoSQL: BASE,
5t A3

0I5t AT\, AT BHH

:|O =

[ 8.21 SYAEIC vs =SHAES

=AHE S22 = 2HA =M, TH. ==21AHE!
S K& + LRI, 0421 JH



Q8.18 MapReduce ME/Q8.34 &z I £

Q8.18 (Capital One): MapReducez i MZ

o Map: ZH &gyl eiE 3| (O~k) €Y » Shuffle > Reduce: JIHZ ==
Q8.34 (Facebook): BE AIZAI 49| &= &I £

o XO| X [W,Y,Z], YO &3 [X,Z]

e Map: X ((X,Y), [W,Y,z]) /Y= ((X,Y), [x,z]) (ZI&E)

o Shuffle: 2231 (X)Y) » 22 E

e« Reduce: [w,Y,z] n [X,2] = [2] » &= X7 1H

—T

o
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Q8.35 A& HIt: =H A|AR] 2|

Google: 24 2| =XIE 1 EIES 22 =&6k= AlAE]

INEE=Tal TN Q| — B0 HIOIE 2 Exd
ANE =82 oAl gt — =S 2t =B F=0t Al THols 2|
XI5 oHE Consistent Hashing — == B4& Al |4 THHHXI
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SQL 3& 4LH THE

1. 84 & EH

GROUP BY + HAVING
SUM(IF(.)) =22 &A
COUNT(DISTINCT ...)
JIZ20IXIEt JFE BI=

O StA
- =T

3.JOINSE

ROW_NUMBER/RANK  SelfJOIN (& 241)

LAG /LEAD
SUM/AVG OVER
"152 Top N"9| &4

LEFT JOIN (&=t=)
MINUS/EXCEPT
EXISTS /NOT EXISTS

4. NHIZ & CTE

DATE_TRUNC (712t =)
E2 /e

clEM/ e st
Ci= CTE MIOIE
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8.1 CTR, 8.3 LIHI0l4, 8.25 &
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sHa| JIRIE

SUM(IF(...)) , II=H
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[
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ZHE
OVER(ORDER BY) , ROWS BETWEEN

RANK() + 2|5 ZH
ROW_NUMBER() = N
EXISTS / NOT EXISTS
SelfJOIN + 254!

LAG(col, 52) 49



x
IH
(o
Im

=
SQL2 DS HEIAM I 2tadtHl ERltl= 29 — ZHI RO =ES

— — =
2R steE S0 XH IRE0 S= EXMIoliZ Jts
Z0| Al ZI0HATIOEO| » IS 6K 5 CTER Al 25

[HO
o =

Ol OtLIZHHIZLIA RFE SQLE HY o= s20| sHaAl
DB &H JHE(ACID, CAP, A73H2 AEIEL/AIXILIE ZAIMUIA =Tt =
&M A5 Datalemur.com (2 2XIEE 22191 & JHs)

C

dl
0

50



