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1. RREBRUKRTIE, EEESORIEETY, BBEROERICHE > TIEI L,
AERBEEARIE, BETEIEA.
2. RRFAKROERI/HZET, BEMFERVTHFZRETEVWTEE A,

. ERAEAOZREBSLIOEAR, ABRBROSHSH > THLIMDTILEI,
4, FEREIR, RORICHE-TEHRELTLETW,
BEES 1~ [ 25
BIRAE 2
5. ZEZEEOZAICLEL>THE, ROBRICHE>TLEIWL,

(1) BEEFERIAFIFNYEBTHANM L LTRALETOT, B X HB OF
METEEAFEOT—IVDRBAFEDESYT—I LTLEIV, Y— IV DRE
AITWAE, T—IORBAFEDEBYELL T—I7INTLAWEER, &
HFENBEWTERHYET, BV vy — TRV EFERTIHEICE, Y— 7Dk
BICHSEERLTLEIV, STEDIBAIR, HEIPBZELBVEDIIELIATER
WISHE L, BLLTERIDWVWTLIEIW,

(2) SRESWISRESS, SEPEBCZREOEFAHEXARUTY 7L
TLEIV, BEEAKOY—IJIDRBAFEDESY T — 7 I TVWRWIEEIE,
ERIhhwc erpyzd., £EFEABMIIOVWTE, EREOEFHBEEZSIEL
BETE, STEROEERRA2RBARVFT—I LTLESI W,

(3) MEIR, ROFBEICLS->T, BEMIC—DOREIT—ILTLLEIL, EXA
WMOT— V2 DRBAFEDESYT—I INTWRWESIE, ERIhIHA
(fIE) FEoFERLERMERRIZERINSBE SN,

7 8 14 9 7 10 T 1N
ELWEZI “& 10" TTHS, ROLIIKT—2 LTLEIWN,

e | @ O@D

EEREERFERFORRKICHEZTT,

IHELAINLEIRL T, BYFmATLIIEIL,







P91 BASE BMEEAL, ROEHEEED NoSIL T—IR—2AY AT ALICEAT RO
36, Bt Enh.

(NoSQL F— 4 R— 2 ¥ 25 LAD4FE]
Ry R TS EICABLEERD /- K SEBRINS,
=D/ —RTTF—SEEFLIE, O2TO/—RICZOEHREZRMT 5,

T OOSATYIDPSOEHFERE2HII Y MIL>2TR2TD/ — FKRIT 5,
4 F—YOEFRERIE, PATLIKESIRTNE, WONRETO/ - FIZRER
*nha,

Y EA-OEF—OEIKLZABOSBERICHL, 2TO/ - FRAUBERERT.

T J—KEORy h7— DB INBE, VAT DS ONBERERGH
i s,



B2 #MEBELFLORBEFREE WL OIS AMTRRT 2, —209 5 AROEEN XD
FMHEBETIBR, a, b ICANZZEEORYAESEIXEND, T, "4
SADAVAY AT BEEET S,

(544
(1) 2 TOHBRAHLEERETE S,
(2) BICL > TRHEEFSA LAV EEH B,

~
=)

Hl 3| X
H | | K| ¥

B3 Btk R (A B, C, D, E) ICHWVWT, EHEBEMEA -8B, A—>C, {C, D} - EA
BIIY %, RAMICBEES (A B} KL T, ThoDBEBREBMIIC L > TEHEMIC
RESNZ2BMZCOBMESICMA S, COREEBRYELTEShZBHES
(BMEEEORE) KEh,

7 {A, B, C} 4 {A, B, C, D}
5 {A, B, C, D, E} T {A, B, E}



R34 PBIFRR (A, B, C, D, E) IcL, BABREEOES W= {A—> (B, C}, {A, D}—E,
{A, C, D} —E, B—C, C—B} #'H 2, BHEEEDOESX ¥, ZD>5, W bRk
REABREELR LD END,

X= {A—B, B—C, C—B, {A, D} —E}

Y= {A—C, B—C, C—B, {A, D} —E}

Z= {A—B, C—B, {A, C, D} —E}

7 XEWD 14 X&Y v Y&l T IR

IS5 E2THEHTHLIEERY, E3FHRFTEHZHDOFEHLELT, BUREDIE
Enh,

|

WA B ERIEBIME S AL L 7\
HERWEHEEBEELFEL BV,
BHOESHIRFERETH 2,
FEOBHMABA-BICEALT, BRIXF—EBHETH S,

H < A



f6 "X&E XK HE ROSEREBDINLXDalANZFEEIEENRD,

xE e
XEID ERE ID | A&BEID #8 1D K&
1 100 200 100 LLI A A BB
2 100 300 200 ILATEF
3 200 400 300 JII E—BR
4 500 400 400 EMRF
(FER)
XEID {EmE 1D ERREBEKSE EID REKE
1 100 LI A A BB 200 AT
2 100 LI A AR 300 JI E—8R
3 200 AIEF 400 EORT
4 500 NULL 400 DR T
(SQL 32)

SELECT & ID, fEEi#E ID, A. K& AS fERERS,

& ID, B.ES4 AS AFZEKSZ FROM E

S

& LEFT OUTER JOIN #8 A ON XE. fERE ID = A. 38 1D
LEFT OUTER JOIN #t& B ON 3XE.&FE ID = B.#48 ID
A 3C# RIGHT OUTER JOIN # 8 A ON 3XZE.fEf#&E ID = A 3t 8 ID
RIGHT OUTER JOIN #t2 B ON 3Z.&FEE ID = B.# 8 ID

7 X&E, B A #E B
LEFT OUTER JOIN #t& A ON >¢&. {Ef#E 1D
LEFT OUTER JOIN # & B ON 3&. #&z2%& ID

I X& #8 A #HE B
WHERE (. {ERXE ID = A&t 8 ID AND XXEB. EZRE ID = B. &8 1D

A.# 8 ID
B.#t & ID



7 R FRE “BRIELER RICHLT, SALXERTLTELNS R LT
SREIFE N,

& PRl L RE

Ema—F | Bad | a7 Bamd— K S LBEEN
$001 PPP A S001 50
$002 000 A 5003 250
$003 RRR A S004 350
$004 S B S006 450
$005 T C
$006 uvu c

(SQL 7]

SELECT AVG(3E L &5t&%8) AS S5 L& ER
FROM 'Fﬁ.ﬁc' LEFT OUTER JOIN &Rz L4
N BR.EmRd— K = BRslELRE mad—F
WHERE r&aﬁ'ﬁ g =N
GROUP BY &> %

7 100 4 150 7 225 T 275



B8 "HR" RICHLT, SIL XEERFLTELhZR/RREE AN
MEEF—%2RL, RPONLL BEAFEELRVWT EE5FT,

L8
#E53—FK £7 HEA
5001 NULL A
5002 5001 B
S003 5081 C
S004 5003 D
S005 NULL E
S006 S005 F
S0a7 See6 G

(SaL 2]

SELECT #£ 2 3J— K FROM #8 X

WHERE NOT EXISTS

o “IT, EHOTF

(SELECT * FROM 4#t& Y WHERE X.#t82— K = Y. £7)



99 SOL X1 & SOL X2 AT ULAKRANA—ICAZLHIL, RRAELTAILES
SIRFEMEEEND,

(SQL 32 1]

SELECT * FROM R UNION SELECT * FROM R
(SQL 32 2)

SELECT * FROM R

N

fEIC NULL & £ DT FERE L2,
TN OTH 2,
BEHETBTEFERELRVL,
N1 TH D,

Mo A

R0 MEITHBEER & S HH B, RNS EELVHDEEND, TIT, —BER
B NEHERSREERT,

7 (R—5)—(E—R) 4 R—(R—S)

2 R—(S—R) = 5= (R=3)

fE11 BMER, SOSHAEENE, EORBICL>TRYIENTEDSD,

e23T: ] 1 =
v BEREHTEE I ERCER



12 “HE” ®H5, BRI ThOBERMEEZRLTOMEAIMY KT S0L &
T2EHIT, a ICANBZZREIERENRD, TZT, “48” ROBEIRODEBYTH
U, %ﬁ@?%ﬁtiiq—'_%%g—o

#HE (HEHS, #H84L, 45, £E/8)

[SOL 32)
SELECT #t &=, L84 FROM & AS S1

WHERE 44HH > (E)

SELECT MIN(44E 5 H) FROM 38 AS S2
GROUP BY S2. 147

4 SELECT MIN(AEEHB H) FROM #t5 AS S2
WHERE S1.4£FAH > S2.£58H
OR S1. MBI = S2. 7Y

7 SELECT MIN(44HH) FROM 8 AS $2
WHERE S1. 15! = S2. 1451

T SELECT MIN((ESEFH) FROM 48
GROUP BY S2. 1R

N

13 BRONy FUABEZLTLTENTEE, Sy ROv I OREE T2 TEML
oW, Wy FRBOREHA RSAvD>5, #thhstDikEhnn,

7 BRYBLI-RIKCE, EEOvIERITR LS ICHRHT 3,
1 KREFT—FICEALCAEBETOINy FUEBE, £EOT—D0ODRSYHFIIavE
LTHEY B LD ICERETT 2.

7 NIUYILa URRERIC, RERLI-RETKEAOY S AENTE, Ov
JICKBULALI—NICE, LESKHE>TEERY V5#IT3 L 18T 2,
T BHLI-FEEHTZEXLAVIERITZEEERDTEE, 2TONYF

BIBANZ NICHE > TS & 5 ICERETT 3.



14 RSV Hsay T AHBTXERALR BONSYHFI a3y TL,HT X OfF
AEHLTIAIY AL, BU T, AT X 250 E, UARAREERGSENRLON
fo. COESEDET S SIL OREEKEDS S, RELKEDBEVEDIEIND,

77 READ COMMITTED 4 READ UNCOMMITTED
7 REPEATABLE READ T SERIALIZABLE

R15 KSyHoL3v@AIDEEDS S, BEFHE (atomicity) OiEde LT, #EHR
LD END,

7 F—AR—ZADABHINFEORWKETHD &
4 rSYHsLavhLERTTZE, BENRELTEEHFBRIIT —IN—2A

hoEELBEWI &

B RSUHLL 3 VOMBARTEIINEL, 2LETIRRVADOVTANT
RTTBZE

T #HONS VT aVvERBICRITLASSE, JEE 1CE1T L 2IBE DOILIBHE
RN—HITBHIE

16w F—4OUBILERYINS CEP (A1 NV MLE) ICE¥ 28k & LT,
Wb D END.

7 BRTTF—IR—RAEBETZIEILL>T, RARVIWMETIANTH D,
4 FSEHECEHANOT—IERETEIEICE ST, ABRTHBETIA
ATH>.

B RBF—INR—AVARTFLRLBIB NS YT I a v ERRTSAATHD.

T BELTRETET—FICHL, H5HUHRELLREICERT 2IBAICET
ThBNEERETEAXNTH S,



B17 BHEPBEBWLEY JTF—9BICBVTERI NS Jupyter Lab OB3IZ &
D

7 EHRICRTT29RIEHETE400, 7—0 70—5BETEY—ILTH
%.
1 T—99METOBILERT 2, UENOBREBETHD,
WHDENBETONYF AT LTH B,
NAI—/ = REbBWABT —9IR—RAVRTLTH 3,

18 F—% L 41 7 0HE#EEND,

7 REDT—HEH/NL, BAIRRLFITEANSAVENERCEEEES
BDHT,

1 T80T PN RIS N T — 9 D R EORRICHER T — 4 EIF AR
WHL, #%ET 3,

T TV ITNIART AT — ML TF—4ERYHEL, ZRTANEITD.

T BREBLCTMIT2ADIL, T—942RELEZEZOHRTIBMLTERT 3,

19 NISTABIE L7z, AESICHBIT2BEOREZ END,
7 o128Ev h, 192w kN, 256 Ew R SRBIRT 2,
256 B MRIETERICIEET 3.

A
7 ESELESEOIOvIREIVEREY MELCT S,
T BSEAEEMOTOyIRLIVE R EY MNEL T3,



B520 DLP (Data Loss Prevention) DHEREIX Ehh,

7 HEOEBEBRMARAVWLAIEABELT, EEEROBEEHOBIICEIL
HEREENICELT 2,
4 HEOSEE|AEELC, IEECLZIE—, REREOBEBERAL, 7
Awv 77 %,
b HEOEEERANAEN S THRLALZDOEDIL, Ny ITyTTF—9%
BB L, AEBEEERREICRET S,
T BEOSEBFREFNAENYERLEE XL, EBEBERIERICHIBRIh IR
TYHEMAEERETT 5.

B21 PC A oY —/NCT L, IPve 2FIALEEEITISEG, RV ho—VEBTHESIE
EFSHEZIICHATREDIEEND,

7 IPsec 4 PPP 7 SSH T TLS

fEi22 2N —UHRfiCBF 3y FOEYa v /OHBE LT, @flRE0REND,

7 BALTF—49EEBADN—RT1AVILEEZRAS:, TRIET 5.

4 —DDNA—RFARIE, 0S B4 VR M—ILTREEBET—9E2RET SR
EILDET B,

b IR ANRFeRILBEEAVWTAN L —VERY FT7—71T 5,

T FEAZEOERICH L TRERY 1—L%REL, YWEBF 1 RV EXRBEOHEARK
LU TEIYETS,



Bl23 HHLEL 27 LICETRRROYSE, PI/EIEBMARBELALOR Enh,

7 ERMICHBERE, ERMTOREBEAREMSHTH, ETICHIEESA
CRETHRATE 3,

1 YRATLAOERRUVEEE2ZH ZThOMBTENCTIZEIcL>T, 20
DEREICA> LY —ERERET B4 TE S,

U RRLTREBETIC, T90REBFPY —EROBRIEFHTUEST S = & 1C
£oT, BEIANERHIBTE 2,

T HELEEOIY C1— S MBS EDT, —BAMEL THDDY Pa—b
KL DMEN AR ERY, YRATALALKOEEH AR LI TR ENTES,

24 V7 b+ 7 ORTFHEETETMY 218BE LT, BENLREOEERD,

7 CERMEPICRE LATEAHY) + (7055 L081E)

1 (BERBOEELZBLTIOTSADE) ~ (TO55LDOKRE)
7 (TRMNEEFHFODEOH) + (FTO075 L0OEBHIEE)

T (FAJSLOHEERIS—H) — (BHT>—#)

25 RFaAYF—oavPzRL—9—0HAELT, BULEDREND,

7 HIML, CSS &M )V —REFMHAAT, BEAE ICHBEXIEERTLY 7 Ay
T TH,

1 YV—RO—-FREH2, 74—y M- TRRLAEIAY FXRELS, T
O7ZLDRFAAY NEERTEYVI NI T TH S,

T BIMICWeb R—UEEMT BLDIC, XBOF VS —hEBAFANT—4 &
BELTHATEY I b7 TH B,

T MEWENY—IMTINETFAN T 7AILAFEAAT, EIRITEER K+
AV NIRRT BV I NI TTH B,
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6. HABEICEATIEMICEEEITIFHA, XBEBYBRLTCEI W,

7. FEMFORBLER, BAEFMALTHEVEEA. 2L, BEMFEVELT
FIAT2Z&IETEEEA,

8. BREFREP, NLICBF 2L, ROBDICEY £7,

B8, RIFTOEELET>TLWEEA,
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BEEt (BEEtEY 2 7S TR IERB< . 75— LR ERBUNOBE ZERFT),
INFHF, B bFa via, BE

INGLUARNLEIZETFHA, FRETEEEA.

9. HERIE COMEMTFEARLRZIENTEET,
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ARBEICEHIN TV A NERHIEE, ThThEHXEKBROBE L SEHETT,

s, ABEETE, " RT ® EHEILTVE A
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