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SEMUE: Python #iE 7 EHH

S$AE: Tableau FIMIL5INRE

BAE: WHEERRRIEE

FEE: BIRLESME

FBI\E: BIRFRSIE

BNE: WESFREES

FTE: @ESSELR-E

fi%: BABSSRBEER

F—H: HUMRzS5eERE

1.1 RAERFRE

RIEFREEID, ARMUEIZOERSRAIAIFMNA=NEE:

REEE  R#AE X4 Rk BE
SHIERHC ERIMAER, TASIERR  Tableau, SQL. Excel

HREREY BIMARERIR. REREMML EBIMEARTFIER. BEIR
=oflRE BERPUESHRE. EMWLSRER DTER. WSIER PPTAREEF

1.2 FKEEEREE



- &“—@ - /01
RS HIm

}_Y—I—Iﬁ—'i

| Excel | Python |Tab1eau | W53 |

1

TR | RIELIE | RIEER | TRL | BIRER|
SRR | BB | gitoim | RE | #iERES|
BOEH | ARNEH | AL | LoDRiAR| WwHEMR|
MHEREML{L | PowerQuery| Pandas | %‘j'ﬁ&}?%ﬂ SE T iE

1.3 I RRERERIN
BER ¥IAE TR ]
=*E—PNER (Eh )~ SQLEMMEMNE. Excelnzl. ERiER 1-2/&

ERRNER (EBY) * SQLE MR, HIEEMR. Python Pandas, TableauZEfli 2-3/

=E=FER (B ) ** FEIRIEZK. Tableau LOD, Python#UEN#T. IREIEE 2-3F
~ZEIUMER (Eid) * RISQLE. MBS, HIlmEmit 17

FTE: SQL AAIBISEER

2.1SQL B2t4?

SQL ( Structured Query Language, &M EIRIES ) RAKRMBEEWIEFMES, RIEEERFR:

"BREGERNCERRHXEHE, REIMMNREFAEHE,

BUEDHTIM80% A ERIAT E)EEESQL, XemBEEMEE,

2.2 ErliEiaiE;

REAXREH——SELECT FROM



BEASQLEIRLEM
-— SELECT: MEEREBEMNG (FER)
-— FROM: ¥EEMNMHKRES
-- *x: BEM, KFR"FAEH"
-- JEE: SELECT * 7EAF=HUBERTRERINOMEAE, RIUBEN TR

SELECT * FROM orders; -- BiflordersXRHPFABYIHIETEEIE
-— A EINEIR: SELECT * ARFEESHAIEEREBAMIEE, SRERRIEHMEZHIE

-— A BiY: [EXXSQLAERAAEMAZIZ, kil SELECT id, name FROM orders

-- BEFES
SELECT order_id, user_id, amount, create_time
FROM orders;

-- PRENRETTER
SELECT * FROM orders LIMIT 10;

BB

SELECT : ER(FEBRT (FER)
FROM : MBBNRERK

« 1 FrB%

LIviT ¢ RERINGT CERRRER)

g #IE——WHERE

WHERE : #UEIFiEE
-— LEREBER: > (KF) < (MF) >= (KFEF) <= (UNFETF)

- (5T, EBEBAES) 1= (FET)

SELECT * FROM orders

WHERE amount > 100; -- fmERG: RREBEHAT 1008917

-— A ENHIRL: HEEER = MAR == (SQLEENESHERET)

-- A ENHiR2: FHENBHHERRS|IS B8, BFTHGS

-- A EIEEIR3: NULLABEA = NULL #IBf, ZA IS NULL 3% IS NOT NULL

— BRH
SELECT * FROM orders
WHERE amount > 100
AND status = 'completed' -- AND: [EIBY/H@E
AND create_time >= '2026-01-01';

-- BEFHG
SELECT * FROM users
WHERE city = '"XE' OR city = '"dJt&='; -- OR: FHEFE—

HEFF——ORDER BY



ORDER BY: HIF
-- DESC = descending (B&F, MKREI//AFEIIE)
-- ASC = ascending (FFF, M/MEIX/MIBEIF) , REEKIAASC

SELECT order_id, user_id, amount

FROM orders

ORDER BY amount DESC; -- REHNSZERHEE, KREERFIH

-— A ENiR1: DESCRERATEREMA—7, SIHFFNFERENFISDESC

-- f5]: ORDER BY amount DESC, create_time ASC -- ZEif&F, LEARNVREEFF
-- A EJ%iR2: ORDER BY A5|FRISIMNRESELECTHER, RERIEESTE

-- ZHEMIBEFR
SELECT * FROM orders
ORDER BY create_time ASC; -- ASC: FF (/M\BIK), EKIAFLEASC

2.3 REBWE5HE

FRARSEY

BRI el =B
'COUNT() 1t  "COUNT(DISTINCT user_id) ZERF#
*SUM() KF *SUM(amount)” B £ 50

"AVG() KR CAVG(amount)” EIYEER

"MAX() BAME “MAX(amount) BAZH
"MIN(Q)® 2/VE MIN(amount) B/NEER

GROUP BY 94H

GROUP BY:
- EBRUERIEEYI N, AENENMAMBEITE
-— SELECTHRHIIHVIERET, HIHILEGROUP BYH

SELECT city, -~ WA (NEEE, HIMFEGROUP BYH)
COUNT (%) as user_count -- COUNT(*): ZitE8NHERNMITE, FlBuser_count
FROM users
GROUP BY city; —— HEmaE, BNEH—1T
-— R KFE>120A, JtRE>350A, L£iB>280A
-— A ENEiIR1: SELECTEE THEZI{EGROUP BYE&H ! WNSELECT city, name FROM users GROUP BY city &R
-— A EIIIR2: COUNT (*)4itFiE T, COUNT (FR)AitiZFIERITH, FmELERIERE
-- A EJHIR3: GROUP BYFITEWHEREZfS. ORDER BYZH(

-- BPANHEM




SELECT DATE_TRUNC('month', create_time) as month,
SUM(amount) as total_sales

FROM orders

GROUP BY DATE_TRUNC('month', create_time)

ORDER BY month;

-- HAVING: WH4ALERBRITIR

SELECT city, COUNT(*) as user_count

FROM users

GROUP BY city

HAVING COUNT(x) > 100; -- RERFHEBIT10080HH

[0 WHERE vs HAVING FJX3lI: WHERE RTENHEZENTIEIT, HAVING BRENHEZETIEH, tbi"REBEZMAIT
B"F WHERE, "REITTBEEGEBIT10009F F"A HAVING,

2.4 ZREHE —IOIN

SRR TFREBASEE—IRE, FEAIOCINIEENELR,

Pa#hIOINSER

INNER JOIN: PiERE (FRRE)
-- X5IR: FROM users a iBuserskEfia, Eiflfifa.user_name
-— INNER JOINRIREIFHRILE EHITT, F—REELENESR

SELECT a.user_name, - MNBPFPREBRFA

b.order_id, -— MITEFREUTEID

b.amount -— WITEREEE
FROM users a
INNER JOIN orders b ON a.user_id = b.user_id; -- XxBtZ(F: BFPIDASE
- #R: RETEBEMAFAHI, ETIEMAFAER
-- A BIH#HIRL: TICEONEMS, TME~/RR (MRABITEHELE, SUEERIE! )
= fl: usersz®1001T, orders¥®100017, REONFEMM100x1000=1000001T

-—- A BNEHIR2: KEKFERFEEAR—F (INT vs VARCHAR) EEILEEAR £
-- A BENEHHR3: REXFEEBENULL, NULLFIME(EARESE, LREALE

-- LEFT JOIN: ZR2F + GRILER BN ANULL)
SELECT a.user_name, b.order_id, b.amount
FROM users a

LEFT JOIN orders b ON a.user_id = b.user_1id;

SREBIAPEE, R TEENAFPITEERANULL

RIGHT JOIN: H&R2E + ERMIEHN (BLH)
FULL OUTER JOIN: FRAIHE (RBLH)




WEigs: =RxBK%EIT
-- students(F4%) > enrollments (3RBIEE) > courses(1EiF), —WSWS
-- BiREL "RTRESEEREMAR . FEE (TEERE TERZER)

SELECT
s.student_id, -- 241D
s.name, - FHHE
s.phone, -- BXREIE

COUNT(c.course_id) as course_count, -- ZZERTSLINE

SUM(c.amount) as total_paid - ZEEEREEH
FROM students s -- 4R (ER, LEFT JOINREFEZESE)
LEFT JOIN enrollments e ON s.student_id = e.student_id -- REARBIERE
LEFT JOIN courses c ON e.course_id = c.course_id -- XEXRTER
WHERE s.is_active = 1 -- REFBREE (1=/FK)
GROUP BY s.student_id, s.name, s.phone -— REEHH
HAVING COUNT(c.course_id) = 0; -- fHEH B IREMREENEE
-- A BEIiR1: GROUP BYI®Ts.named\s.phone ( SELECTHFTEIERESFIEMFHINEGROUP BYH)
-- A BEN#HIR2: SRXEMNINREESFERE, YIRARBFISXS (s, student_idFlle.student_id)

2.5 BORW (ARBE ! )

& MR BESQLIEMEZL, tLREESHEILNSMNE R,

BA#=

BORH = W STRELREFABENSE"HTHHE, MARDITH.

ROW_NUMBER /| RANK /| DENSE_RANK

BORKHE (@ANE ! )
-- BORES: NELITH, S1TRE, FTERS
-- OVER() EX"BEOSEE" (i+&EERE)

SELECT
student_did, F4ID

course_id, IRIZID
SCOL): ZiHNE
ROW_NUMBER() OVER (ORDER BY score DESC) as row_rank, EEHZ: 1,2,3,4,5...
RANK() OVER (ORDER BY score DESC) as rank, PEERHER: 1,2,2,4,5...
DENSE_RANK() OVER (ORDER BY score DESC) as dense_rank ZEHE: 1,2,2,3,4...
FROM exam_scores;




=MHENXR (EEEZE, midsim! ) :

BRIRMOANZESDE: 100, 95, 95, 90

ROW_NUMBER(): 1, 2, 3, 4 <« BAM—HRS, fEEEEDER (V)
RANK () : 1, 2, 2, 4 <« HFERFY, BEF—MHBRHS
DENSE_RANK(): 1, 2, 2, 3 <« SD#HUHEEHI, FT—1MHBRES

i{22: OVER()EX=TORDER BY, HE&IiFRENL
3: ROW_NUMBER () HIF FEREESENERPIZE, §XEITHIRZRIERE

=EAMXH (BE! ) :

ROW_NUMBER() : ELZANEE (N BEEHBLERERS )
RANK() : BREREE ( #HEEFHTI, BT NS )
DENSE_RANK() : EZEE (D EHMEEHI, FT—1MAkS)

¢HHEZE——PARTITION BY

PARTITION BY: ©4HRAHIZ
-— PARTITION BYMEHT"ESMEBERMITE", £{LIGROUP BY+&E LRI
-- BMPERBEEECNELR. F28. ..

SELECT
course_id, HBID (PBEE)
student_id, 41D
score, e
ROW_NUMBER() OVER (PARTITION BY course_id ORDER BY score DESC) as course_rank -- ZEIANZBHER
FROM exam_scores;
LR R
= /\BR98>ZE1, /NET95-582, /\WI90-5E3
IiB: /\WIo6->581, /41945582, /\BEA88>EE3
-- A EJR1: PARTITION BYFIORDER BYHIMF—k5m ABHIF
-—- A EN#iE2: S TPARTITION BY#ZMEFHR, A2EARHIRT

RititH

BHOEE: EitsKkF0
—— SUM() OVER(ORDER BY ...): ZE{TEN, N2/ XM

s —y— e

-- F—1T=1RHEH, F£T17=1+2A, F£=17=1+2+3H...

SELECT

month, -- B#h

sales_amount, -- HAHEA

SUM(sales_amount) OVER (ORDER BY month) as cum_sales -- MNE1MNBRILHFIANET
FROM monthly_sales;

ER:

18 | 100 | 100

28 | 150 | 250  (100+150)




- 38 | 120 | 370  (100+150+120)
-— A EJEIR: SUM() OVER()WNERSTORDER BY, PR 2F, FITE—H# |
== Fi2: SUM(sales_amount) OVER() - BITHERSEST

-- BTy (RiA3NA)
SELECT

month,

sales_amount,

AVG(sales_amount) OVER (ORDER BY month ROWS BETWEEN 2 PRECEDING AND CURRENT ROW) as moving_avg
FROM monthly_sales;

LAG | LEAD {R#

LAG/LEAD: EXRURITHIE (FFLERHTRIZE )
-- LAG(FI, N): BRHAI{TZRIENITHYSLIE
-= LEAD(BUE, N): ERYEIITZESHNITHVEIR

SELECT
month, =
sales_amount, -- HAHEA
LAG(sales_amount, 1) OVER (ORDER BY month) as prev_month_sales, -- EANBHHEE
-- IfLEER = 58 - E£AB
sales_amount - LAG(sales_amount, 1) OVER (ORDER BY month) as month_over_month_diff -- IAELIZEEN

FROM monthly_sales;

-- LR

-- 28 | 150 | 100 | 50 (2BtE1BZT50)

-- 38 | 120 | 150 | -30 (3AtE2AT30)

-- A EJl$HR1: }2BO0RDER BYRILAGEZMRERI—1TRT4A

-- A BH#HIR2: F—1TRBRI—17, LAGREINULL, THEERBENULL

-- A[LAFICOALESCE (LAG(...), 0)IENULL%:A%0

2.6 CASE WHEN %4431 b

CASE WHEN: Z{4%IB7 ( SQLEMif-else)
—— HInF#IErEAAWHEN, B2 — N REFIR E X RAITHEN
-—— WRERNHE, REIELSERE; RHBELSEMREINULL

SELECT
order_id, iTEATID
amount, FE
CASE FRIA SR FIRT
WHEN amount < 100 THEN '/\ER' - IZVF100 > ER
WHEN amount >= 100 AND amount < 500 THEN 'FR%&i' -- 100-499 > HIEj
WHEN amount >= 500 THEN 'A&i' -- 500K&ME > K&
ELSE 'R%0' -- HE
END as amount_level -— £, ERYF|RBamount_level
FROM orders;
-— A EJIR1: CASE WHENHIIRFREEZE | (IREEWHEN amount<500BEWHEN amount>100,
L300 FEHmPE—NFHE (EH300<500) !
IEffE: 1EBRE/NNFRGRERIE




-— A ENEEIR2: TIEBELSE, REZMEIBTNULL
-- A EIIEIR3: CASEFEZIRFERSR (CASE amount WHEN 100 THEN...
- CASE WHENEERAXNERFMAIE, FZ2EH

-- 17555 (ZHAEE)
SELECT
month,
SUM(CASE WHEN city = "AJ&' THEN amount ELSE O END) as taiyuan,
SUM(CASE WHEN city = 'JtER' THEN amount ELSE @ END) as beijing,
SUM(CASE WHEN city 'E/8' THEN amount ELSE O END) as shanghai
FROM sales
GROUP BY month;

2.7 SQL SR EIHE

BT FnA

ESE RO (EILYEEHE
-- LB B TERBPERETS . MENE
-- EEMRKEEERE, FETEERE
-- fil: 1ISERSTS1>EE-05, 25ER>TS52->EE=05 (FH)
== ASERSTE3-EEH-15 (ZELT T, HRFKT)

WITH login_dates AS (
-- CTE 1: XE, A—XRBRERRE—X
SELECT DISTINCT user_id, login_date
FROM login_Tlog
)7
date_ranks AS (
-- CTE 2: B8N AFPNERIERES (M1FE)
SELECT
user_id,
login_date,
ROW_NUMBER() OVER (PARTITION BY user_id ORDER BY login_date) as rn
-- BAFPSHE. BRAMREE, £RESRES
FROM login_dates
)’
diff AS (
-- CTE 3: AREEERESEEIHAR
SELECT
user_id,
login_date,
DATE_SUB(login_date, INTERVAL rn DAY) as group_key -- HERBRE=7 4R
FROM date_ranks
)
- R&: REAPMSERES, RiHESEXREN
SELECT user_id,
COUNT(*) as continuous_days FIHXMELERFIREL
FROM diff
GROUP BY user_id, group_key R P ESE DA
HAVING COUNT(x) >= 7; RIREBELTR R LA /Y
-- A FEDIEEiIR1: DATE_SUBRMySQLE$], SQL ServerFDATEADD(day,-rn,date), PostgreSQLFdate - rn




-— A BENEIR2: TIEEE (FE—SDISTINCT) , A—RBREFZFEERHRSHNL
-— A EN4R3: PARTITION BY user_idiRT, TMEERS, MEAFPERE—EE

BEEFRiTHE

BEEUE (midwE ! )
BER = ENREERNAFR / FEAFR
REBEF: F—RRT, FRXKRTHIELH
THEBTF: F-RRT, HTRXRTHILLA

WITH first_login AS (
-- CTE 1: HHEB/MNRAFPNEXEREE (#1188 )
SELECT
user_id,
MIN(login_date) as first_date -- REERHUFHMEHREH
FROM login_log
GROUP BY user_id
)’
retention AS (
-- CTE 2: EIERSAITEFER
SELECT
f.first_date, B EEA
COUNT (DISTINCT l.user_id) as new_users, HRIMEEF
COUNT (DISTINCT CASE WHEN DATEDIFF(l.login_date, f.first_date)
THEN l.user_id END) as dayl_retained, RBBEFNREFE
COUNT (DISTINCT CASE WHEN DATEDIFF(l.login_date, f.first_date)
THEN l.user_id END) as day7_retained THEBEFEHNAFPL
FROM first_login f
LEFT JOIN login_log 1 ON f.user_id = l.user_id -- LEFT JOINREEFTEIERAF (BEREN)
GROUP BY f.first_date
)
SELECT
first_date, -- ¥EHE
new_users, -- MBRAFH
ROUND(dayl_retained / new_users x 100, 2) as dayl_retention_rate, -- XHBEXR (BENLL, REB2MI/NE)
ROUND (day7_retained / new_users * 100, 2) as day7_retention_rate -- THEBE=XR
FROM retention
ORDER BY first_date;
-- A BEJiR1: DATEDIFF(KHEHER, INBH)MIIF—EMEREEERBEEREREZER
-— A BIEiR2: JZBRLEFT JOIN, RHETEBEFRFPNERR CRETRERAF, MAFPHm)
-- A EDJI$%IR3: COUNT(DISTINCT)EECOUNT ()18, {BiXEWMIADISTINCT (RI—XRZ2RXRER)

B=EF: Excel BB

3.1 Excel EEEUIE S THRBIE AL




FIASQLMPythonBEALIRE KRVIEE, {EExcelNARIBIEATIPRERNIAEZ—, F¥il=E:

PIREBEIE: FTFFCSV/ExcelFiiE
G347 : REEERE, HERFHMAEHER
CIREW: RS SHMEERES)REEXcel®R

3.2 b RER

tREEE e iEA
‘Ctrl + Shift + 1 EFREIBIERE  REEFEIIBURE
Ctrl+ T RFETEENES HEBT R, ANBMER

Alt+ N+ V Sl SR RROFTE

‘Curl + Shift + L° FTFA/IRATEE kR R

‘F4° th#s|BA @S| ALESS| Btk
“Ctrl +° SRFEAR  BRNESER

3.3 SR

=t l)=ES

VLOOKUP (lookup_value, table_array, col_index_num, [range_lookup])
|- |t — |- EWEK —-|-- REZFE/LY --|-- *EE/&E8E -

VLOOKUP &#5|H (REARHZ—)

VLOOKUP (¥ft4, 7EMIX, REIFE/LYI, SE/EHILE)

A2 — {FEERME (LEMZEEHER )

$B$2:5D$100 — BIEE, SREWSIA (EHRAXKNASET

3 — RESEEFEINNE

FALSE — #5RAILES (WIS FALSE ! )

A BREIRL: BENNSHETESFALSE, BIAKNTRUE (HEHCEE ) , 2FREHEIRE

A BIEIR2: EREXNECENE— §IJ—VL00KUPF1’§EMEEEE!

A HEREEIR3: $B$2:3D$100 ENSTRENSIA, FTHAXESEESRR
=VLOOKUP (A2, $B$2:$D$100, 3, FALSE)

XLOOKUP ( VLOOKUPHYF#hR, Excel 2021+/0ffice 365)
REEERIIEELS, JOREEE?
E#%: B:B, iREF: C




' A XLOOKUPLEVLOOKUPE#FH, {BERRExcel iz
=XLOOKUP (A2, B:B, C:C)

#H# SZHERITE

'SUMIF: 5 &M RFI—IH B AR 8 TThE SR HN
'SR SR, &M, KX
SUMIF(AA, "AR", B:B) ' 1TA%IF R KR "B B AIBS 250

SUMIFS: 2 &M RI—E 2 N RIFTI R TTHE KT

JEE | SUMIFSHIS T R (CRAX i, KAEXIH1, &H1, ...)

" A SUMIFFISUMIFSHISHEIIFE AR | SUMIFR (X, 54, RFX1F)
=SUMIFS(RHX %, KX, R, FHXIFH2, £42)

'COUNTIF: BEMEITE
=COUNTIF(A:A, "AR") ' AZII " KERE"HIL LR

'COUNTIFS: Z&HEitHK
=COUNTIFS(AA, "K[R", B:B, "BR&") ' AZI=X/R BEB%I=E KRB

' AVERAGEIF: Z#3KEy
'AEE: REPHNXEAZERANG|ISELER, BFEAFE
=AVERAGEIF(Z M4 X5, &4, REHX i)

‘SRR R AERXERBAR

=COUNTIFS(AA, "X&", B:B, "EiRE")
'AENER: FUBHETIISE—8FAAIS(>100"EH), XANIMS|S("AR"IEH)

XA A%

NARIEERL =====
=LEFT (A1, 3) ' BYALEA3ANNFRF — "1381234"5"138"
=RIGHT (A1, 4) ' BYALBBANFRF — "1381234"5"1234"
=MID(A1, 2, 3) ' N2 A IREN3NF A — "ABCDE"->'"BCD"

=LEN(AL) ' IREIXAKE — "Hello"»5

' A GEER: LEN(RX)EExcelHR—NFHEL, FA2FTH

=FIND("AR", A1) " OIRE"AR"FEALRHIIAGE, HAZRE#VALUE!
=CONCATENATE (A1, B1) ' EFHALIFIBIMRAE




' A BEREMNEHAREE & {FS: =AL & Bl

=TEXT (A1, "yyyy-mm-dd") ' BT/ HEREERRETR

=IFERROR(A1/B1, "%&iR") " MRANEHE (WRF ) , RE"HIR"TMAZHDIV/0!
' A IFERROREBINERMHIREEBE—Z, BilLhiiZ=BTi8SRIRTHIR

### FHAZE

X

=TODAY() ":RESXKIHHER ( HENEH )

‘A BEEE HEARER Cult;, (N9S)

=YEAR(A1) ' N\ HEAFIREXF {7 — 2026-06-14 - 2026

=MONTH(AL) ' {2BX A7 — 2026-06-14 - 6

=DATEDIF(AL, B1, "d") ' it &EA1ZIB1EZERI KL

' DATEDIFFISE =S "d"=XR¥, "m"=BALK, "y'=-BEFH

' A DATEDIFZExcelfIf2EIERE, WASBEBMER, EfJUEREA
=WEEKDAY (AL, 2) "iREIFJl, S82RRA—=1, A==2..AB=7

' A WEEKDAYRISE—SHIREE: 1 (FiA) =ABR=1, 2=F—=1, 3=F—=0

3.4 PWIRBEWR (FIDIXEE)

BIEL R
VEPREXE - EA - RiEENR
BFERHE R MM X 5 :

Xig fER =l

=IRES JERRNEE RX. B
HHFRE EMERRIER  IRTERE

HE ZRITRIEIR wBEAL. =8

PEIEER WEMNEURFE FH

BRI

EFERIRE: BRE - BEFRIRE - PIRHERN (RAMATRFESE) MERAR (SEE/ER)
iE: GRAH - HE - RAZEE/SF

g8 EREMR - BAIFR - HAREXTFEZHE

THEFR: EFENR - 2 - FEB MBEHNE - HEFR



3.5 Power Query ( BUEERFIZE)

Power Query & Excel NEMEBIEERTLE, EaMESHINEIERIETE,

EHRRE:

ipR=17/=5)

HRF (RO )

BHEE (ZEMUSQLIIIOIN )
SEARIE (ZEUSQLAIGROUP BY)
RINBE X ( EUExcel 2T )

FPME: Python HUESHTER

4.1 Python ERIERTPNEE

Python "2 W FEH, B2 TEREAWMAT., EERAE:
Bt : sX/ERABMBIRE

KEUER: ExcelfIAAMLBERITRE

ot Rz, mIERNH

PLBRFE3): FUNIEE (DI, FEDTFE

4.2 Pandas #ZiVMEYE

# ZTRPythonFIBD TR HE

# pandas: HUEKIE (BRIDE, WR)
#

#

openpyxl: iE5Excel X
matplotlib: HIEAIHIL (EE )
pip install pandas openpyxl matplotlib
# A MNRERpipm AR, HiX pip3 install ...

# A WNRZHEE, MEARESK: pip install -i https://pypi.tuna.tsinghua.edu.cn/simple ...



import pandas as pd # B ApandaslE, &£3l&pd (LIEMBEL)

# iZENCSVIIfF

# read_csv SBmMNAFIRL, F—1TTHIIA

df = pd.read_csv('data.csv')

# A WNEBECSVXERIBREGBK ( RXWindowsE M ) , Efl encoding="gbk'

# 1EEExcelXfF (FJLAIEE sheetDT )
df = pd.read_excel('data.xlsx', sheet_name='Sheetl')

# MBUHREIZEL (FEELELEsqlalchemyFlpymysql)

from sqlalchemy import create_engine

engine = create_engine('mysql+pymysql://BFP R : ZEeEylitlt /$IBER")
df = pd.read_sql('SELECT * FROM orders', engine)

# REREFHIE (R4TRYUARRR, ERHWEERE—E)

df.head() # BIREISIT, BRE T RREIESEN

df.info() # BREIIBIELE, EF=HE. AFSH
df.describe() # BUETIMAITEE (918, EE. WA uHE)
df.shape # R[] (1T82, Z%), bl (10000, 15)

# A EFE: df.head () BKMAERSTT, BEES{TH df.head(10)

BEA

# BFMKLE
df.isnull().sum()

# MHBRERKIE
df = df.dropna(subset=["'EE%']) # MEEZEI|AH=HIT
df = df.dropna(thresh=1len(df.columns)-3) # MlEER&IBITIZIE91T

# ERIREE

df['31& "] df['F&]&"'].fillna(0) # 1H0

df['31& "] df['3&"'].fillna(df['FI&"'].mean()) # EFIHE
df['F&"] df['F&]"'].fillna(method="ffill") # EBEE—/ME

# MREET
df = df.drop_duplicates()
df = df.drop_duplicates(subset=['user_id']) # ZREHXE

# (ECNEHESEEY
df['HH'] = pd.to_datetime(df['HEE'])
df['"E&il'] = df['E£&l'].astype(float)

# Tt

high_value = df[df['&&l'] > 1000] # ZEfUSQLAYWHERE
beijing = df[df['#Hf'] == 'dLR']

condition = df[(df['&&1'] > 500) & (df['¥H'] == "'KE'")]




# HEFP

df_sorted = df.sort_values('&%i', ascending=False) # [&F

SERE

# TRt (ZEASQL: GROUP BY)
result = df.groupby ('#im ') ['E&l'].agg(['sum', 'mean', 'count', 'max'])
result.columns = ['SEX', "FHER', "R, '=ASH']

# SEEDA
result = df.groupby (['ifm"', "iRIEERE'])['SE'].sum()

# BYER (Pivot Table)

pivot = pd.pivot_table(
df,
values='&&",
index="#fm",
columns="{iRFEHEHR " |
aggfunc="sum',
fill_value=0

SR:iD

# REVHEARNSY
df['&#)'] = df['HH'].dt.year

df['B#'] = df['HH8'].dt.month

df['AJL'] = df['BHi'].dt.dayofweek # 0=FA—
df['A'] = df['HHB'].dt.isocalendar() .week

# RBMH BT
monthly = df.set_index('HE}').resample('M")['EE&i'].sum()

df.to_csv('result.csv', index=False, encoding='utf-8-sig')

df.to_excel('result.xlsx', index=False, sheet_name='#&")

4.3 FEeI 4L (MatplotlibEAt] )



import matplotlib.pyplot as plt

import matplotlib

matplotlib.rcParams['font.sans-serif'] = ['SimHei'] # S#FHNX
matplotlib.rcParams['axes.unicode_minus'] = False

# IreRE (%)

plt.figure(figsize=(10, 5))

plt.plot(df['Afp'], df['#HEH'], marker='o")
plt.title('HEHERHER")

plt.xlabel('B#")

plt.ylabel('$#4&H (FT) ')

plt.grid(True)

plt.savefig('trend.png', dpi=150, bbox_inches='tight')
plt.show()

# FEIRE (3EE)

plt.figure(figsize=(10, 5))

plt.bar(df['¥mM'], df['#HEH '], color="'steelblue')
plt.title(' BFWHEETNEL)

plt.xticks(rotation=45)

plt.savefig('bar.png', dpi=150, bbox_inches='tight')

# HHE (AEE)

plt.figure(figsize=(8, 8))

sizes = df['&EE']

labels = df['23]']

plt.pie(sizes, labels=labels, autopct='%1.1f%%', startangle=90)
plt.title('&EFISEL")

plt.savefig('pie.png', dpi=150, bbox_inches='tight')

4.4 —AFERSIHERSG

import pandas as pd
import matplotlib.pyplot as plt

# 1. iEEEE
df = pd.read_excel ('&ZFHIE. x1sx")

# 2. BIEESL

df = df.drop_duplicates()

df = df.dropna(subset=["ZF4%1ID'])
df['$RZHEA'] = pd.to_datetime(df['#RZBH"'])

# 3. ot BEARBARKER
monthly = df.set_index('iRZBHBHE').resample('M').size()

# 4. i ZRERBAK
course_stats = df.groupby ("i#fEE#').agg({
1=224E 7D Ueount!,
"BREBREE . 'sum!
}).rename(columns={"ZF4ID': "IRBAIK', "HHELE': '2WA'D})

# 5. o BREXSGIT
campus_stats = df.pivot_table(




values='#HZTE",
index="&X",
columns="iFE&F "',
aggfunc="'sum',
fill_value=0

)

# 6. S

with pd.ExcelWriter ('O#4ER . x1sx') as writer:
monthly.to_excel(writer, sheet_name='BEi&%")
course_stats.to_excel(writer, sheet_name='if24it')
campus_stats.to_excel(writer, sheet_name='KXIEFEWA")

print("AHMEMR | EREFEFE HIER. xlsx")

FAHE: Tableau FJRLE{NTRE

5.1 Tableau B4

Tableau R BRIRERMBIFEAIMMHCTIREZ—, th2RIBIDAMERIKEE, EMROABRE:

HERNRE: FEEERE

TENURE: SHEEMXIE, HittERENEKN
EMMER: PRExcelBHFNEIR

EWRER: sJUEMERSEE, SAHH

5.2 Tableau #ZiOM# S

L7 E574 e

A [ Dimension LR (Ee) , WiEdh, RE. AR
L Measure BERE (FE) , HEH. AR

=T {EzR*™  Worksheet BAER

Y FE**  Dashboard SATHERIES

- E S Story ZMURERINF L — NS

= T{E#*  Workbook BERMBEIIER. (EREMNXMG (twbk.twbx )

EIRIREV  Extract (hyper) $SEU3EHIZITableauzsith, LbSoATiZERER



w N O ©

4.
5.
A HER TR

6

*SCAHERE*  Live Connection HEIESEEHIEESRER

HadR R -

HE (Ke) BETA - ER (Z8) BETTA - mEHET

B

e ERERI1T/A . ERERKARE
FZEFERIEIT/A: ERALIRE/EUE
BRI/ RIVIRE : BEIRLEE, HR. MRS

S

EEHEE

5.3 ErliERIE

FEIRE (3EE)

BT (EE ) HEEI5
AEHER (EE) 2T

R TREEEEiEE", EERE
el (E%)
AETERBHE (HE) #E17, GREESNANL"

AHER (EE) 2T
. BT 4 E

BE (SEE)

ABRIES K HEEIT

B HwRBA HEEIT

- FRC SRR R THE
ABHRIES R BRI ae”
A WBAR HER IR

thE (X5 )
NEEH" (HIEREENE)
B4R HE



HIE (ZR531)

7. B e EITT

8. B IRTELEL "R

9. I HEM TEZIHE

0. iR E N B RS

5.4 itHEFER

T EFELRE TableauRyiZziI# M 1 BE, HHE FETableauB S5 A1,

Bt s

-- HEFERR: ME=XR
SUM([FET) / SUM([HEHEE])

-- WEFERR: S
(R » [HF0=]

-- ITEFERE: [
(SUM([2026EE$HERN]) - SUM([20255E4HEER])) / SUM([2025FHESR])

FTHE

SMMEEFPIRIE
SUM([;HZ2%i]) > 10000 THEN "VIP"

ELSEIF SUM([;B%EEi]) > 5000 THEN "EE"
ELSE n_fézﬁll
END

5.5 SR (R|BIXEE ! )

SRR EE TR RSB RASNIRIER. ZEARINSMER.

eIZSBTR:




1 ERIEEREE - g - 8%
2. 1RESWE (WMEEER")
3. BURKEY: FIFEH

4. RFRYME: PR - WAHES, FE, TR

EHSH:
5. BB+ EFER:

CASE [&E#EIEIR] - S¥B
WHEN "fHEER" THEN SUM([{HEE])

WHEN "FJ;E" THEN SuM( [FIiE])
WHEN "iTEE#{" THEN COUNT([i1TEID])
END

6. IEX M EFERIER M EF
7. GRS - BREWEH - LI TFHIRE

5.6 LOD FRiAZ\ (EiAINSW ! )

LOD ( Level of Detail ) 2 Tableaufzi@ KAIIHEEZ —, AIFRIEGITER"FE",

=fLoD

£l iBE {EF
**E|XED** {FIXED [¢£E] : BERIAR) ZESOERRIFEEE
*INCLUDE** “{INCLUDE [#E]: R&&®IAN} EABRLENEM EIMEMSEE

**EXCLUDE** ‘{EXCLUDE [££[E]: BERAR} HRUEHRHENHEE

- BABFPHEBEER (ZIEAETE )
{FIXED [EFID] : SUM([HZEZE])}

—— WEEEMIHmNEEN S SHETHNE N
SUM([4HESER]) / {FIXED : SUM([4HEE])}

-- BMITBREHAEF SEELS
/1

SUM( [T EEI]) FIXED [ZFID] : SUM([iTEZ%i])}
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5.7 (NRBEHIE

mEEN

 FERTHE: REENKPIKREL LA
ERE, 3
R BEe. R ER%—

C10RREN: AP 10 AN IZEENRENZMER

T BRERAFEIZIIR

HIFEL TR

B2 TR (B —KE®R)

R RERHTEERE"

- NEMFEA TERINNRE X5

RINTEIERR, BSRUIEH

CREEIREKD: (NRE - BIF - RINBRE - "iEiEaR"
EHEGE: ERKE/EERSEIMBEN

A INAREL, RBANXF

NREBRZREINEE

TheE B L]
~EEBEES GRESE . LR EE—AEE, HinESBE
~SEEEe GRSN . DRSREG T S BRI
SURLEDMES  INGEER _ IBME - BEIURL  SHDMEEiEERE
~THER" TEERLTEBAESTH  SNEEEREMEs
R NEE - F . RHEERIE BOeRE-2SS

5.8 RIFFEEE

¥IE;ES (Data Blending)

= EEHEIRA

RERIERT EEEEENER,



9. B - WBIER - RIME _NBIER
0. 53t - BIBRESEXEZR - EE—INRHFEER
1. RBRFERNFRERN, SEMRAHFERILE

BURIRERL(L

REUREEE (>1007317 ) fERAEIEREN (.hyper)
REEHER SR UREEZERIT
EHARIFR : @it Tableau ServersXas < 1TRIFR

BAE: WSEinMERER

6.1 frAa=iEIER

BIMARMR—ERRX. BXBNENES, AREEGRBUSRRE.

"RRERE, LSHFRTRERRRE; fiEntsk, —tIAREHE, -

6.2 OSM E& (J|EH)

HHMEIZHOSMIREREM, tBRLIFTIFPESLANTIEL,

FH RB’X 3L BIF (BEEIITIL)
**Q**  Objective WSBHR RARERBEMR
*S** Strategy W SSTREE  AIRIZAIR, HHRAAE

**M**  Measurement #EEIEIR FRERIRMLAER, LFRELE, AESZEER

OSM3LAR (FUETTIL)

Objective (&k#EHETR) : §F KARHIASER




}— Strategy 1: BHAMEHNBE
| L Measurement: RIZIEZRE.

}—— Strategy 2: RFBENER

L Measurement: SRERA, LETENE, FEEX

L Strategy 3: BFL&EE
L Measurement: 2=, FK

6.3 IR R

R ERER

NEREZMINMER, FIELFEESRER,
BT EIBIR RG] BRFEREY = SH=E

EETWICREEIR: GMV (FZIEE)
BEM= @Itk 2R : DAU ( HidERAF)

=qhiEE R

IERERER: BRFERE
N2

—RdEtR (é%lz'ﬁ )t

: BAR. KRB RENSE

D BEER, BN FiRE
£ HENR, FULRRE #HRE
L B mif®, SBE SAGE

N2
SRIER (RITEE) :
- SR@iEkRTE. BEs8
- Rigmss. BEAK
F—ﬂﬂFmﬁW%
SRS AL

6.4 IMIRO2%E—



AMrAOREE?

[E—MEIR, NEEREEARE, RSBEEITER,

PlIF— AR TRESHEX:

HED: TRAR/ARBIEAR

mi7ER: WL/ T EBRAE
BEE: ARZF0H/FELER

AEXXHERR

(#5152 ] IRIERBIEMLE

[WEENX] ERRIRERGEN7TRAMBEIERIRIEZZELLG]
[HEARX] BWZIERIEAL / SIARIRAR x 100%
(it %E /B RS

[BUERR] RRZRE ARIRCRR + HEICER
[EER] SHEH
[2533017]] EES

&) ARAESR T FX. RERH

6.5 B ASITIES

B Ll

BALE > BELIT > BWXIRE > TIRER
10000 1500 800

V15% v53% V50%

BRI : W— PR RER ?
LR SITHRIIATI ozt

FREI

B x BREM x WIRR

L— FEmRRE




L Tyzan

e o 3
BRFEREE

G

WIMEF FERS, MR-,

EILEEAEE

» FtE: IREFEELE CEBRETHRER)
» WFLE: REANR/ERLE (BEHEE)

IEETHE ( AIRLE)
-- Itk = BEANALE, 2X: (FA-LA)/LAx100%

SELECT
month, - B#»
sales, -- RXBHEED
LAG(sales, 1) OVER (ORDER BY month) as prev_month, -- EVMNBRBGE
-— IAEEBRE (REIALER)
ROUND( (sales - LAG(sales, 1) OVER (ORDER BY month)) /

LAG(sales, 1) OVER (ORDER BY month) * 100, 1) as mom_growth
FROM monthly_sales;
-- A BIH#HRL: nBRoEME | FTANULLIF (8, 0)Fbh

== Z2Ej%: sales / NULLIF(LAG(sales,1) OVER(), 0)
-- A BHH#HR2: BUTLER—THHE, TEERANLL, IREEMN

-- [EIEE
SELECT

month,

sales,

LAG(sales, 12) OVER (ORDER BY month) as same_month_last_year,

ROUND((sales - LAG(sales, 12) OVER (ORDER BY month)) /

LAG(sales, 12) OVER (ORDER BY month) * 100, 1) as yoy_growth

FROM monthly_sales;

FEE: ERESME

7.1 BEERIZT

MR EERBESTITNEZAEIRE,



BEERER

B ZR RFE BExRAB
»agigEe B2E. VP B#RVER ALRERER. Bl FRE
“EEEY BWOREA  BR EBIIKPISERL I E

PRATEY —4%RT SKRSINEY - AN ATERR, fFIREEIN

BEEBRVETE

5. KPIER: XBHRFRERR, TRLLAREE
6. MEE: RIANK/ANTILIER

7. MEMRIR . REERLLIAL

8. TH4IDEE: MEIATH4ZIBALH

7.2 TR
R
S IR ol

> ETE BIFET/ARTFIRERE HARET10%/ME ME
RENTE IRtb/EIELEEhEBIINY  HEURIRLE T 820%
TN ELENK T L7 ELBRIMBLR T

HREREME RARRE. QUETE IFEHHREZRIRTRETT

mEEEIREE

9. HEHIEE: TEIEI0RMIIEL2(EITEE
0. WFLMi%: HUSHREFELRIZE
1. EEiE: ST K EISEE

7.3 (EESQLI sz



= SHEEMESQL (K&ER ! )
-- HMERCHEEER, BINEREE

SELECT

report_date, it HHA

new_students, SRIIEFEER

LAG(new_students, 1) OVER (ORDER BY report_date) as prev_day, B —RAIFTIEEL

LAG(new_students, 7) OVER (ORDER BY report_date) as prev_week_same_day, -- FAR—X

-- WHETHMEEE (ANULLIFERRO )

ROUND ( (new_students - LAG(new_students, 1) OVER (ORDER BY report_date)) /
NULLIF(LAG(new_students, 1) OVER (ORDER BY report_date), 0) * 100, 1) as mom_change_pct,

WHEN new_students < LAG(new_students, 1) OVER (ORDER BY report_date) x 0.7 THEN 'A KIETFFE'
-- LERI—RTFr&B1E30%
WHEN new_students < LAG(new_students, 7) OVER (ORDER BY report_date) x 0.8 THEN 'A {KF LEEEHR"
-- tE ERAR—XTFrFiBid20%
WHEN new_students IS NULL THEN 'R ZUEEREK'
-— BIELEEE
ELSE 'R IE&E"'
-- I[EEEE
END as alert_flag
FROM daily_student_stats
WHERE report_date >= CURRENT_DATE - INTERVAL 30 DAY -- &IA30XK
ORDER BY report_date DESC; -- e HEAHERTE
-—— A EJEIR1: NULLIF(Ri—H#E, o) WNERFI—HROFIENULL, BRIRTRE
-- A EJIR2: CASE WHENIZIAFEIlr, E—NEEMEY, FFINFEE
-— A BN#HIR3: LAG(...,7)FTEELTREE, FiEERBEBRIRERE

BI\E: BEFREAE

8.1 Jft 4 BRI

EXHBIEKIZRTNTTERN, BEFARBESNNE L, BEEREARNTRE,

H IR )
e il L2
HRELME BIESBNE TR ERER
EE A-2REEFEA Gt EIRES

FHEE Fi5200%, EFMANE FMEYETE



BRATR—8 FHNSHELEHF-BERT TEEHEIE
ZHEER  RBIAHBGRTEWVESR  BIEAEE

8.2 SQL ;5% 3%ak

HIEB%: BEFNS
-- EBFNSRN-. EREFN2HEE, JRERF

UPDATE students
SET phone = REGEXP_REPLACE (phone, '[%0-9]', '') -- BIRFFHFEMRIE
WHERE phone IS NOT NULL; -- QBETHFNS
-— £58: "138-1234-5678" > "13812345678"
-— A Z2EHE: UPDATERSEPLIRIE | 3BEZUR NS SELECTRATARIR !

ZeTR:

SELECT phone, REGEXP_REPLACE(phone, '[20-9]', ''")

FROM students WHERE phone IS NOT NULL;
— A ENEHIR: SIEBEWHERE, SEFBphoneE i, BETELEF/AHE
-— A REGEXP_REPLACEERHBEABEIBERRE: MySQLEREGEXP_REPLACE, PostgreSQLFIREGEXP_REPLACE, SQL Serverfdbo.
RegexReplace

-- INERBHIE
SELECT *,
CASE
WHEN age < 0 OR age > 100 THEN '®B&'
WHEN age BETWEEN © AND 3 THEN 'ZEFEIA’
ELSE 'IE&'
END as data_quality
FROM students;

-- RESEHE (REBRFEHIER)
WITH numbered AS (
SELECT *,
ROW_NUMBER() OVER (PARTITION BY user_id ORDER BY create_time ASC) as
FROM students
)
DELETE FROM students WHERE (user_id, create_time) IN (
SELECT user_id, create_time FROM numbered WHERE rn > 1
)5

8.3 Python ;&30

import pandas as pd

df = pd.read_csv('raw_data.csv')

# 1. A8
df = df.drop_duplicates(subset=['FHS'])




# 2. ROIEERKL(E

df ["F#8'] = df["E']. Fillna(df['F#e' ] .median()) # FHMERMUK
df['HBF§'] = df['HB4AE'].fillna('R0") # MAEEKIAME

df = df.dropna(subset=['#&', 'FHS']) # REBESERE N MR

# 3. RIBREE
df = df[df['&#8'].between(0, 100)]
df = df[df['E&'] > 0]

# 4. BXA—
df['FHE'] = df['FHE"'].astype(str).str.replace(r'\D', '', regex=True)
df['HE'] = pd.to_datetime(df['HEA'], errors="coerce')

# 5. MEBFEBR

print(f"&%B1: {len(df)}{T")
print(f"&%GE: {len(df)}T")

print (f"#ilkk: {5000 - len(df) HTIRFEEHIE")
print (F"EREELT: {df.isnull().sum()3}")

BNAE: BESHREHEE

9.1 AR

A HE 2 AEES

o E f SH ZEEBE  EEROEE SEmE

[ g x A BIEE AEKE, SSIEHE

R =F -k BB EZABEGME BERB. KPLHAR., OIS
»*ERRE KE MHEXH IRE DT —NER[E

9.2 IRELEHIEIR

FlITiIRE (ARIBIIR) &R

[1RR] XXX 20XXEXBIZERTAHK

—. DR

- &B#ILKPT (BRI /FREE T 1L )
- KPLARE (B#F vs 3EFR)




L —m@igag ("ABRARMTR, SBREMREA")

k)

2 : BRERW, RENAS
5% : HER, RRE, BEE
) fT: Bir. FiE, AR

= RESME
- sEsER GRERE)

L RB&IRR ( EESFEMWE )

o, BN
- suREEMEI
L ETHATHOITENERIY

A, MR
L %iROZU. FRAKER

9.3 WEKRSRM

B 8 REHIT EEHF

ST N T ] ‘

. R RE T g S IEIRIEF20%, EEER.."

BT o ‘

~ S ENEEE IR R "RBIBE120 A, FEHIEK15%"
SERESRAR, EARRARAY

BT ; " PR, — RER A R A — i

"BINAICRIRIRIRIE, T TR A 5%8% 1t

SERTT RETERHN, BEOHEN  CRHEETET -

9.4 FITHESRRH

B 2T 53 T HESR

)@ AP LEERIM60% FEEI45%

Step 1: IIEREAE
> WIABUBRELR, HEROE/4itoR

Step 2: #HEIRME
> BRI, F45. 172 BInIREE
> RI: FI=EEM IR TIFRAR ( M55%>20% )
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Step 3: REEEMN
> BRI, EVIZERBEERINGS
> BFTLABHNSR, FEBFERE

Step 4: HREZEEIY
> 1. EEvpHEH"EEME", AREPIRE
> 2. EWIEEENVEINGERKIAE, REELAE

Step 5: MRER
> FNBUESIRIESSRRTY

BTE: BUEESEREA

10.1 FRAHEINESEF

SQL HEM (HIAEE)

.BOE$: ROW_NUMBER, RANK, DENSE_RANKHX 3
ELNKERBIAF

. BHE=ETE (JXB/7H/308 )

ATERGII54551T

. TopN[aJ@ ( B4 5 EKEHIZE )

RIS

. EILLIFLLITE

. Bt R

Tableau W&

SHRNERTMERRIE

. LODRIAD : FIXED/INCLUDE/EXCLUDERJX 5
. BRR ETNEUEEEAX F

. SN SEERAN R BB R F BATS)

REEERBHEBEMIL

R S A B

AN AREBIMER ? BEAERE?
BEERELE?



7. ABR A EARIE
8. MM HIT AN RIEREEEEER

10.2 {TAEIRAES

= Wja)d

Q: "HELS LTS ER RN ELD 2"

mZEFRDE: SHINREOZNTEIRERSER - MRBIBELER, FTEWERKE - MUSHRNEE, ERER'ER
el - KHERFRE, PJEREAEOZTRRULSHREERIME TR - FEWHEN, AMHIR

Q: "fER— MR B RRABUR S TIE "

EZ B EASTAREN

- Situation: WHER, BE T 4R

- Task: {REISHTBIRET 4

- Action: fRAEBEITHHAKIRE. HATR. FAnHAE

- Result: fREISHEERIT4, WBHRMNTHLEIN, FRTHLHR

10.3 IRABIZTIHIAESR

HWHRDAERSREOER, BilTESESREER:

9. BUBITU LR : SRE, AR, BEXR BNAR
0. REIRSH: A - i) - I - KRB - 8%

1. ENHEESH: EERSIEH. FFENRE

2. BRXMLE: NEIRXAZEMEITLE

3. BUMABES T : HERZ, PHIAR. HFIER

SERBEER

)
&

Bi%: BAs



A.1SQL EER

EiREt
SELECT coll, col2 FROM table WHERE condition; -- EEUSES, FhdiR
SELECT * FROM table LIMIT 10; -- BYFrE%IRTL01T (IEIRA )
SELECT DISTINCT col FROM table; - XE, ERIIEMLEREE

COUNT (%), T ( B3ENULLTT)

SUM(col), RFN

AVG(col), K

MAX (col), =RAE

MIN(col) -- &/IME

-- RBEERINZRENULLIE ( COUNT (*)FR4M )

SELECT col, COUNT(*) FROM table GROUP BY col HAVING COUNT(x) > N; -- 4%

INNER JOIN RE&E, BRAE

LEFT JOIN ERE2RE

RIGHT JOIN EREMRE (BFERLEFT JOINGH#)
FULL OUTER JOIN-- 2% (®VH)

ROW_NUMBER() OVER (PARTITION BY dim ORDER BY measure DESC) as rn -- {HRHISR
RANK() / DENSE_RANK() -- RANKHEEZS, DENSE_RANKAPEE

SUM() OVER (ORDER BY date ROWS BETWEEN N PRECEDING AND CURRENT ROW) -- mhZEit
LAG(col, N) OVER (ORDER BY date) -- EXHIN{T

LEAD(col, N) OVER (ORDER BY date) -- EXEN{T

SRR
CASE WHEN £f41 THEN {1 WHEN {42 THEN {82 ELSE ZXIAE END -- |iFHIBR

HERFR
DATE_TRUNC('month', date) -— HMZEIAY) (PostgresSqQL)
DATEDIFF (end, start) -- HEAZE (MySQL)
DATE_ADD (date, INTERVAL N DAY) -— JONX (MySQL)
EXTRACT (YEAR FROM date) -- 1RHVEE (PostgresSqQL)
- TAHEEBHRHKERER, FEXSD !

CONCAT (a, b) —— BHE, A BNULLMEEANZER FNULL !
SUBSTRING(str, start, len) —-- EHEFH

REPLACE (str, old, new) -- Eir

UPPER(str), LOWER(str) -—- RINE%Ek

LENGTH (str) -- KE, A MySQLIR[EIFTi4%, CHAR_LENGTHIR[E]F{F4K !
TRIM(str) -- FEEZR




A.2 Excel E&ER

' BXSEIA

=VLOOKUP (¥ft4, 7EMRX, REZE/LY, FALSE)
=XLOOKUP (¥kft4, 7EMRL, RE/A)

=INDEX (XiZ, 178, %IS)

=MATCH (¥kft4, EWk, 0)

' EZG4%it

=SUMIF (RHXig, £, RIMXE)
=SUMIFS CGRFAIX15, FMAFXig1, FHF1, ...
=COUNTIF (£#HXig, &H)

=COUNTIFS (RH&XiE1, &1, ...)

' XA

=LEFT (text, n), RIGHT(text, n), MID(text, start, n)
=LEN(text)

=FIND(find_text, within_text)

=TEXT (value, "yyyy-mm-dd")

' HE

=TODAY (), =NOW()

=YEAR(date), =MONTH(date), =DAY(date)
=DATEDIF(start, end, "d") ' d/m/yZR

' B4R

=IF (X, BEE, BE)

=IFERROR (T, HfHIRME])

=AND (51, £#2), =OR(FM#H1, £#42)

' OBREER

Ctri+T gIEBLER
Alt+N+V BIEHIEEMR
Ctrl+Shift+L fHEF*
F4 tliksesss5| B

A.3 Python Pandas #E& &R

import pandas as pd

# x5

df = pd.read_csv('file.csv')

df = pd.read_excel('file.xlsx', sheet_name='Sheetl')
df.to_csv('out.csv', index=False)
df.to_excel('out.xlsx', index=False)

4+ &8F
df.head(), df.info(), df.describe(), df.shape, df.columns

# Hik
df[df['col'] > 100]




df[(df['coll'] > 100) & (df['col2'] == 'A')]

# 74H
df.groupby('col')['value'].agg(['sum', 'mean', 'count'])
df.pivot_table(values='value', index='row', columns='col', aggfunc='sum')

# Ak

df.dropna(), df.fillna(0), df.drop_duplicates()
df['col'] = df['col'].astype(int)

df['date'] = pd.to_datetime(df['date'])

# A
df['date'].dt.year, .dt.month, .dt.day

df.set_index('date').resample('M')['value'].sum()

# 53
pd.merge(dfi, df2, on='key', how='left'")
pd.concat([df1, df2])

A.4 Tableau E&E&R

Thee BEREE

BIERITTE GRES - RERITE

S8 HRBURERE - BIZ - 8%
TEFE GRBUEER - g2 - HEFR
LOD FIXED {FIXED [#E] : SUM(([EE])}

LOD INCLUDE  “{INCLUDE [#£E] : SUM([EE))}
LOD EXCLUDE {EXCLUDE [4£[E] : SUM([E£])}
IR EEXD] RE - BIF - B - TFikss
AMmEServer  BRBE - KM LIEE

RIGHIE

BT|AMIMEIZOAR T RN, 2R RHELE LSS e MAEes,

T B ( SQL/Excel/Python/Tableau ) aJBAZ:, (B ESBBEFIBEBEENEEASHPISERE,
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BURENLIER O



