< CtpaHuua kypca

5.4 ba3a paHHbIX rnasamu Data Engineer'a

15:19 o)

TekcToBast paclunppoBKa BUAEO:

NMPOABUHYTBIE ATPETALLIU

MnaH:
e XnUTpas rpynnmpoBKa;
e OKOHHble dyHKuMn: ROW_NUMBER;
e OkoHHble ¢pyHKumMK: RANK n DENSE_RANK;
e OkOHHble ¢yHKUMK: LAG 1 LEAD.

XuTpasa rpynnmupoBkKa

Mbl y>ke 3HaeM, uTo B SQL ecTb npoueaypa «Group by», dunbTpaunsa «Wherex» (paboTaeT 40 TOro, kak
crpynnuposanu), «<Having» (paboTtaeT nocsie Toro, Kak CrpynnupoBsanm).

PaccmoTpum npumep:
Y Hac ecTb cTaHAapTHasa B/, ¢ coTpyaHMKamMu KoMMaHum. NocMOTPUM MakCUMasibHYH 3apnaaTy no KaxzaoMy

oTaeny:

SELECT dept, MAX(salary) AS max_salary
FROM employees
GROUP BY dept

MonyunTtcs cnepyrolLiee:


https://edu.slurm.io/courses/data-engineer-p3?from=step
https://edu.slurm.io/courses/data-engineer-p3?from=step

Query  Query History

1 SELECT dept, MAX(salary) AS max_salary
2 FROM employees
3 GROUP BY dept

Data Output Messages Notifications

= BvOvae 8 08|~

o ajgme=,
1 Marketing 293000
2 Human Resources 291000
3 Finance 298000
4 Operations 290000
5 IT 292000

Y nogobHoro cnocoba pacyeta rpynnmpoBOK W arperaLmm ecTb 0fHa HeraTBHAas CTOPOHA — OH YHUUTOXaeT
CTPYKTYpPY M3HaYanbHOM TabnnLpl B BbIBOAE.

MHorza Ham xo4eTcst MoNyunTh Ty e camyto Tabnuuy, Npy 3ToM 206aBUTb B HEe KaKne-To arpernpoBaHHble
3HayeHuA. ITo pellaeTcs B ABa Liara:

e Caenatb rpynnupoBkKy;
e CaenaTb join € pe3synbTatamui rpynnupoBKu.

Takxe eCTb 60s1ee COBpPeMEHHbI N YA0OHbIN MeXaHU3M.

3anyCcTM aHHbIV 3anpoc:

SELECT e.*
MAX(salary) OVER AS max_salary
FROM employees e

OH BbIBOAUT Ta6n|/||_|,y, KOTOpas 6bina paHbLle, HO NMpn 3TOM B KOHLLE, B KOJIOHKE, AO6aBJ'IF|eT MaKCMMaJIbHYH
3apnaaty 4And KaxXxXaoro CotTpygHuka:

1 SELECT e.x*,
2 MAX(salary) OVER () AS max_salary
3 FROM employees e
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it responsibilities max_salary
t i text é bigint 8

28 rketing Fast arm style control president water medical. 298000
29 man Resources Approach option who edge deal design class someone attack. 298000
30 ance Item else heart dog local offer already. 298000
31 ance Peace newspaper agreement whom ball eight those anyone. 298000
32 rketing The produce what economic manager big control discussion. 298000

33 man Resources Price get movement economy win reduce any order. k 298000

3aMeTVM, YTO Mbl He MPOCTO BO3BpalllaeM BCeE MNoJAd N MakKCMaJ/ibHble 3apriaThbl, HO eLle 1 AeJIaeEM OVER uTo-
TO.

PaccMoTpuM TpeTuii 3anpoc:

SELECT e.*
MAX(salary) OVER (partition BY dept) AS max_salary
FROM employees e

Korza Mbl BbInonHseM group by, y Hac eCcTb K/k0Y, MO KOTOPOMY Mbl FPYNAMPYeM, 1 TO, YTO CX/1I0MbIBAEM.
OfHako B KoHTekcTe SQL ecTb eLle KOHLEeNT OkHa. 118 Toro, YTobbl MPUMEHUTL arpervpyroLLyro GyHKLMIO,

HY>XHO MONY4YUTb FPynmny UCXOAHbIX AaHHbIX (BCS TabnuvLua, pe3ynbTaT rpynnmpoBKku 1 T.4.).

OKHa €034atoTCA C MOMOLLbIO AAaHHOW CTPYKTYpPbI:



o SELECT e.=*,
2 MAX(salary) OVER (partition BY dept) AS max_salary
3 FROM employees e

Mbl cneLmanbHO BHYTpY pa3brBaeM AaHHble Mo oTAenamM 1 paboTaem B pamkax 3TOro 3anpoca, B YacTHOCTY, C
KaXbIM OTAE/I0M.

Ecnn BbINOAHUTBL 3TOT 3aMpoc, YBUAMM, YTO OCTaflackb Ta Xe CTPYKTypa Tabamupl:

1 SELECT e.x,
2 MAX(salary) OVER (partition BY dept) AS max_salary
3 FROM employees e
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salary a title 8 dept 8 responsibilities
bigint text text text
(2 LLIUUY Fodiatnst rinance cconamc nana })EHUIIII?JIIUE dcuvny party EVerUUuy you run e

18 168000 IT sales professional Finance Finally idea enter design serious how box wait

19 226000 Cytogeneticist Financek Chance list head why standard issue likely military program pro:
20 293000  Astronomer Finance Among policy level cold magazine find send development right

21 94000  Soil scientist Finance Bar modern space structure human current six senior manager
22 106000 Development worker, international aid Finance Economic western however become research life really use acc
23 157000 Network engineer Finance Once product magazine TV major fine article also trip rate sign

24 100000 Designer, interior/spatial Finance System American there tax explain note side man place pass m

|_|pl/l 3TOM BCe AaHHble CrpyrnrnmnpoBaHbl BMeCTe Mo OTAE/1aM. Takxke 419 KaXxa0ro otaena, B KOHUe, 414
COTPYyAHNKOB BUANM MaKCMMa/lbHYH 3apraaTy.

OkKOHHble ¢pyHKUMn: ROW_NUMBER

CywiectByeT Uenbl psas GyHKUMIA, KOTOPbIA CO34aH A5 paboThl BHYTPY OKOH.
OZHa 13 camMblx 6a30BbIX BelLLel - NPUCBOUTb MOPAAKOBbLIA HOMEP KaXAOMY 3/1eMeHTY BHYTPY OKHa.

PaccmoTpuM nprimep:

SELECT * FROM
SELECT e.*
ROW_NUMBER() OVER (partition BY dept ORDER BY employee_id) AS rn
FROM employees e
X
WHERE x.rn < 3

B ncxoaHbIX AaHHbIX HET YKa3aHWsa BpeMeHW, KOraa YenoBek npulen Ha paboTty (Het date time). Ecam
NpeAnoNoXnTb, UTO COTPYAHUKN NPUXOANAN B OTAeNbl B nopsaske ID, To Kak HaM HaUTW NepBbIX ABYX
COTPYAHWNKOB 13 BCEX OTAE/I0B?

Y Hac NONy4YnTCA COCTaBHOM 3anpoc. Mbl pazbrBaeM Ha OKHa 1 B paMKax KaXA0ro okHa ynopsgoydvsaem no ID.
Mocne 3Toro Ans Kaxzaom 3anmcy, Kotopasi noay4vmnach, BbidbieaeM ¢yHKUMO «ROW_NUMBER» (nprcBaviBaem

NnopsiAKOBbLIV HOMEP B paMKax OKHa). Bo BHeLLHeM 3anpoce 13BaekaeM BCe 3aMncK, y KOTOPbIX HOMEp MeHbLLe
Tpex.

BbinoaHvM 3TOT 3anpoc.

[lobaBnm none «employees ADD»:



Query  Query History

1 ALTER TABLE employees ADD COLUMN employee_id SERIAL PRIMARY KEﬂ

Data Output Messages Notifications

ALTER TABLE

Query returned successfully in 99 msec.

Bnanm cnepyrollee:

—_—————— e,

3 ROW_NUMBER() OVER (partition BY dept ORDER BY employee_id) AS rn
4 FROM employees e
5 ) x
6 WHERE x.rn < 3;
Data Qutput Messages Notifications a
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name . salary . title . dept . responsibilities
text bigint text 7 text 7 text
1 Tyler Williams 100000 Designer, interior/spatial Finance System American there tax explain note side man place pass much mu
2 Karl Wright 298000 Barista Finance We like what tonight agree family product wide administration box seve
3 John Howard 268000 Surveyor, quantity Human Resources Weight message feel represent over fund soldier night federal.
4 Amy Fischer 102000  Energy manager Human Resources  Attention item fund senior itself six look agree political commercial mo
5 Nancy Berry k 278000 Copywriter, advertising IT World say human loss return admit certain away because full water.
6 Michael Thomas DDS 106000 Paramedic IT Better case stage adult current leader add food organization him.
7 Elizabeth Parker 112000 Media planner Marketing Tell individual among include man develop data growth.
8 Edward Perez 186000 Exercise physiologist Marketing Second single data community night member top pull beyond fight dev
Total rows: 10 of 10 Query complete 00:00:00.160 Ln 4,Col 15

Y Hac nony4ymnack rpynnupoBKa no otaenam. B pamkax otaena Bce ynopsigo4eHsl no ID, HO Mbl A5t KaXA0ro
OTAeNa B3S/M TONIbKO NMePBbIX ABYX COTPYAHNKOB.

MoxHo caenaTb 1 B Gopme Group by, HO 3TOT BapmaHT ropaszo npotLye.

OkoHHble ¢pyHKumn: RANK n DENSE_RANK

TakKe Mbl MOXEM OTPaHXMPOBATh JI0Ael Mo KAaKOMY-TO NMpU3HaKy. Hanprmep, y Hac ecTb none «3apnaathbi».
Mbl MOXeM MOCTPOUTL PaHT, NepapxuIo NH0Aer COrlacHO TOMY, CKOJIbKO AeHEr OHM MOMYyYatoT B paMKax
cBoero otAena. 11 3Toro cyLecTBytoT ABe GyHKLMM:

e Rank;
e Dense rank.

BbinonHum Rank:

SELECT * FROM
SELECT e.*
rank() OVER (partition BY dept ORDER BY salary DESC) AS rnk
FROM employees e
X
WHERE x.rnk < 4

Monyyaem cnegytoLLee:

= 3
3 rank() OVER (partition BY dept ORDER BY salary DESC) AS rnk
4 FROM employees e

O ) X
6 WHERE x.rnk < 4;

Data Output Messages Notifications P
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P dept P responsibilities
text text

1 Finance We like what tonight agree family product wide administration box seven by moment even star.
2 Finance Among policy level cold magazine find send development right approach floor ahead imagine d
3 Cs surveyor Finance Item else heart dog local offer already.
4 Human Resources Report product radio bad matter air director nearly technology sit person on.
5 jineer Human Resources Coach group stay half week support kitchen.
6 ist, histocompatibility and immunogeneti.. = Human Resources At stuff gun policy ready light significant study woman friend building time live must general
7

IT Daughter tough pass across across include if in trade yourself name thousand skill ago half.

8 sic IT Pull create likely out past Mr pretty project rate democratic soon process production create.



Ecnn nocmoTpeTb Ha Ranking, MOXHO yBUAeTb, UTO ABa YesioBeka noranv B NepBbl paHr (OHW NoslyyaroT
OAVHAKOBYIO 3aprnaTy), a cieyroLLniA YesloBeK Noran B TpeTuii paHr. Bonpoc: rae BTopovi paHr?
Oco6eHHOCTb pa6boTbl PyHKLUM Rank - MpockakvBaHVe 3HaUeHWIA:

it 3
3 rank() OVER (partition BY dept ORDER BY salary DESC) AS rnk
4 FROM employees e

5 ) «x
6  WHERE x.rnk < 4;

Data Output Messages Notifications Va
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4 o 7 |k imegse * | gt @
1 1ance We like what tonight agree family product wide administration box seven by moment even star. 11 1
2 nance Among policy level cold magazine find send development right approach floor ahead imagine determine 66 2
3 nance Item else heart dog local offer already. 30 3
4 iman Resources Report product radio bad matter air director nearly technology sit person on. 37 1
5 iman Resources Coach group stay half week support kitchen. 61
6 iman Resources At stuff gun policy ready light significant study woman friend building time live must general. k 200 3
7 Daughter tough pass across across include if in trade yourself name thousand skill ago half. 162 1
8 Pull create likely out past Mr pretty project rate democratic soon process production create. 179 2

BbinonHum Dense rank:

SELECT * FROM
SELECT e.*
dense_rank() OVER (partition BY dept ORDER BY salary DESC) AS drnk
FROM employees e
X
WHERE x.drnk < 4

Monyunm cnegyrolLiee:

Y
dense_rank() OVER (partition BY dept ORDER BY salary DESC) AS rnk
FROM employees e
IS
WHERE x.rnk < 4;
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3 P i / eiimeger # bigme
1 nance We like what tonight agree family product wide administration box seven by moment even star. 11 1
2 nance Among policy level cold magazine find send development right appreach floor ahead imagine determine 66 2
3 nance Item else heart dog local offer already. 30 3
4 iman Resources Report product radio bad matter air director nearly technology sit person on. 37 1
5 iman Resources Coach group stay half week support kitchen. 61 1
6 Jman Resources At stuff gun policy ready light significant study woman friend building time live must general. 200 2
7 iman Resources Weight message feel represent over fund soldier night federal. k 18 3
8 Daughter tough pass across across include if in trade yourself name thousand skill ago half. 162 1

[JaHHas dyHkuMs paboTaeT 6onee NpeAckasyemo 1 He MPOCKaKMBaeT 3HAYEHUs. 3aMeTUM, UTO NPU TakoMm
nozxoJe, MoCKONbKY Mbl 6epemM Tpex ntoer no nepsbiM TpeM Rank’am, B Human Resources Tenepb YeTbipe

YesioBeka (ABa YenoBeKa NepBOro pPaHra, OAMH YesoBeK BTOPOro U TPeTbero paHra):

A ik "ty 7 | PRiivager # | bgne @
1 nance We like what tonight agree family product wide administration box seven by moment even star. 11 1
2 nance Among policy level cold magazine find send development right approach floor ahead imagine determine. 66 2
3 nance Item else heart dog local offer already. 30 3
4 Jman Resources  Report product radio bad matter air director nearly technology sit person on. 37 1
5 iman Resources Coach group stay half week support kitchen. 61 1
6 Jman Resources At stuff gun policy ready light significant study woman friend building time live must general 200 2
7 iman Resources Weight message feel represent over fund soldier night federal. 18 3
8 Daughter tough pass across across include if in trade yourself name thousand skill ago half. 162 1

OKOHHble ¢yHKumn: LAG n LEAD

MpeACTaBUM, UTO Mbl KakIM-TO 06Pa30M ynopsiAoYmMBaeM toAeli B paMkax OkHa 1 XOTVM He NMpocTo
MOCMOTPETb Ha OKHO 1 MONYYNTb arperaT, @ XOTUM paccymMTaTh YTO-NMO0 B rpynre KacaTenbHO NpeablayLLer

3anncy No NopsAKY.

[N 3TOro cyLlecTByHOT ceaytowme GyHKUMN:
o LAG;
e LID.

LAG - dyHKLMSA, KOTOPaAs CMOTPUT B NpoLUioe. To eCTb, Mbl MOXeM BblbpaTb NpeablAyLLyt CTPOYUKY U T.A,.



LID - oyHKUMSA, KOTOpas cCMOTPUT Brieped. Mbl MOXeM MpocYMTaTb 3HAUEHWe TeKyLLeNn CTPOYKM Ha OCHOBE

CTPOYKM BRepesu.

BbIMOMHUM MpoCTenLLyo GYHKLNIO:

1 SELECT e.*,
2 lag(salary) OVER (partition BY dept ORDER BY employee_id) AS prev_emp_sal
3 FROM employees e

Data Output  Messages  Notifications Va
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esponsibilities . employee_id , prev_emp_sal

axt 4 [PK] integer s bigint &
1 system American there tax explain note side man place pass much much 9
2 Ne like what tonight agree family product wide administration box seven by moment even star. 11 10*0000
3 zconomic hand performance activity party everybody you run describe pass face company event law many certainly. 23 298000
4 tem else heart dog local offer already. 30 229000
5 ’eace newspaper agreement whom ball eight those anyone. 31 289000
6 “hance list head why standard issue likely military program product crime understand anything fish fish market 38 95000
7 Reason guess live surface entire again program onto human poor until. 42 226000
8 Tty eight resource section tax continue usually suffer anyone ability. 43 206000
Total rows: 200 of 200  Query complete 00:00:00.306 Ln 3, Col 17

[N KaXAoro coTpysHVKa BbiBeAeM B KOJIOHKE 3aprnaaTy npejplayLLiero COTPYAHMKA, Mo Nopsaky. Mockonbky y

MepBOro COTPYAHMKA 4151 KaXA0ro OKHa HeT npeablayLero, Mbl nonydyaem 3apnnaty «Null»,

B dyHKLMM «LAG» Mbl MOXEM 3ajaTb Apyrve napaMeTphbl, HanprMep, NOCMOTPETb He Ha OZAHY CTPOYUKY Ha3az,

d Ha ABe€:

1 SELECT e.x,
lag(salary, 2) OVER (partition BY dept ORDER BY employee_id) AS prev_emp_sal
3 FROM employees e

Data Output Messages Notifications O
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esponsibilities . employee_id , prev_emp_sal
axt [PK] integer bigint a8
1 3ystem American there tax explain note side man place pass much much. 9
2 Ne like what tonight agree family product wide administration box seven by moment even star. 11
3 zconomic hand performance activity party everybody you run describe pass face company event law many certainly. 23 Rk 100000
4 tem else heart dog local offer already 30 298000
5 ’eace newspaper agreement whom ball eight those anyone. 31 229000
6 >hance list head why standard issue likely military program product crime understand anything fish fish market 38 289000
7 eason guess live surface entire again program onto human poor until. 42 95000
8 Ity eight resource section tax continue usually suffer anyone ability 43 226000
Total rows: 200 of 200 Query complete 00:00:00.163 Ln 2, Col 14

TakKe Mbl MOXEM yKa3aTb, YeM XOTUM 3abuTb cTpoukm ¢ null'amu. B «LAG» TpeTbM apryMeHTOM MOXeM

HarmcaTtb KaKOG-HI/I6y,£I,b Ynmcno:

1 SELECT e.*,
2 lag(salary, 2, 1337) OVER (partition BY dept ORDER BY employee_id) AS prev_e
3 FROM employees e
Data Output Messages Notifications e
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esponsibilities . employee_id , prev_emp_sal
axt s [PK] integer bigint é
1 system American there tax explain note side man place pass much much. 9 1337
2 Ne like what tonight agree family product wide administration box seven by moment even star. 11 k1337
3 conomic hand performance activity party everybody you run describe pass face company event law many certainly. 23 100000
4 tem else heart dog local offer already. 30 298000
5 >eace newspaper agreement whom ball eight those anyone. 31 229000
6 >hance list head why standard issue likely military program product crime understand anything fish fish market 38 289000
7 eason guess live surface entire again program onto human poor until. 42 95000
8 Tty eight resource section tax continue usually suffer anyone ability. 43 226000
Total rows: 200 of 200  Query complete 00:00:00.144 Ln 3,Col 17

PaccmoTpum BTOpOU npumMep. JJaHHbI Nprimep 6oJ1ee CIOXHbIN:

SELECT e.*

lag(salary) OVER (partition BY dept ORDER BY employee_id) AS prev_emp_sal

CASE WHEN e.salary > lag(salary) OVER (partition BY dept ORDER BY employee id) THEN 'Higher -
WHEN e.salary < lag(salary) OVER (partition BY dept ORDER BY employee_id) THEN 'Lower tli
WHEN e.salary = lag(salary) OVER (partition BY dept ORDER BY employee_id) THEN 'Equal t¢
END sal range

FROM employees e



[na Kaxzaoro cCOTpyAHMKa B paMKax OKHa CMOTPUM Ha npejblayLlee 3HaueHe 1 BbIBOAVIM:
e Ecnuy Hero 3apnnaTta 6onblue, To NUeM «3apraaTa 6o/bLle, YeM y npejblayLiero».
e Ecnu 3apnnata paBHa, To nuiem «Equal».
e Ecnu 3apnnata MeHbLUe, TO nuwem «Lower».

3aMeTVM YacTbli NOBTOP $OPMMPOBaHMSA OKHa. He cToUT nepexuBaTh, ONTUMM3ATOP CXJIOMHET UX B O4NH
MPOXOA.

3anycTum:

“+ wWEN ©.>diary -~ Ltag(>didry;) WYLR (pal LiLivil DT UgpL VRWVLER DI cilpLuyecc
5 WHEN e.salary = lag(salary) OVER (partition BY dept ORDER BY employee_-
6 END sal_range

7 FROM employees e

Data Output Messages Notifications v
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. employee_id | prev_emp_sal a sal_range

[PK] integer i bigint text a

1 1x explain note side man place pass much much. 9 [null] | [null]

2 e family product wide administration box seven by moment even star. 11 100000 Higher than previous
3 nce activity party everybody you run describe pass face company event law many certainly. 23 ZQBCRO Lower than previous
4 offer already. 30 229000 Higher than previous
5 1ent whom ball eight those anyone. 31 289000 Lower than previous
6 1dard issue likely military program product crime understand anything fish fish market. 38 95000 Higher than previous
7 2 entire again program onto human poor until. 42 226000 Lower than previous
8 1 tax continue usually suffer anyone ability. 43 206000 Lower than previous
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