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https://grouplens.org/datasets/movielens/
https://github.com/aceimnorstuvwxz/toutiao-text-classfication-dataset
https://github.com/asxinyu/Stock
https://snap.stanford.edu/data/
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https://github.com/bigdata-ustc/EduData
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RETFR R jsonks 3,

E,?{Icpﬁlsozs1!;'.'1%-1 fPFg: service@json.cn

"mod_type":"mod/pagelist",
“previous_cursor":"",
“next_cursor":"",
"“card_group":B]

- id":4142016554789113 m,:id HE"‘E-' ng'
"id": , 5
"created_at":"08-18 08:46", ﬁ mﬂj %g

ety & > B 0818 | HATEREL, BIEAR

"text":"[DE<a
href="/n/%E9%82%93%E8%B6%85">@fi</a> : N E B,
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MovieLens

| *ratings.csv - iI0EA

NP wEE B0 BEEV) FHEH)
userld,movield,rating,timestamp
1,1,4.0,964982703
1,3,4.0,964981247
1,6,4.0,964982224
1,47,5.0,964983815
1,50,5.0,964982931
1,70,3.0,964982400
1,101,5.0,964980868

Image

[ Computational complexity theory is a
|branch of the theory of computation in
itheol'eticﬂl computer science that focuses
[on classifying computational problems
[according to their inherent difficulty, and
[relating those casses to each other. A
| computational problem is understood to be
[a task that is in principle amenable to
[being solved by a computer, which is
equivalent to stating that the problem may
gbe solved by mechanical application of
mathematical steps, such as an algorithm.

| Question:

By what main attribute are computational
problems classified using computational
| complexity theory?

|Answer:
[inherent difficulty
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BTG B E

0 i (Data)
0 4 JFE (Database, DB)

K AAETTEIN . AR, ATERENREHRENES.
0 B RS B R 4i(Database Management System, DBMS)

BT H P S8AE R G A — 2500 B A

o B E & gi(Database System, & FKDBS)
EHEALR G T 5 NEYE S 1) R G Ak

DB. DBMS (REF KT H) . MHRS . HIEEEH R

MFEERRG
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71 DB-Engines: hitps:/ /db-engines.com/en/ranking

378 systems in ranking, September 2021

Rank Score

Sep Aug sep DBMS Database Model Sep Aug Sep
2021 2021 2020 2021 2021 2020
1. 1. 1. Oracle Relational, Multi-model 1271.55 +2.29 -97.82
2. 2. 2. MySQL g3 Relational, Multi-model 1212.52 -25.69 -51.72
3. 3. 3. Microsoft SQL Server Relational, Multi-model g 970.85 -2.50 -91.91
4, 4. 4. PostgreSQL E3 Relational, Multi-model 577.50 +0.45 +35.22
5. 5. 5. MongoDB Document, Multi-model g 496.50 -0.04 +50.02
6. 6. #7. Redis Key-value, Multi-model 171.94 +2.05 +20.08
7. 7. 6. IBM Db2 Relational, Multi-model 166.56 +1.09 +5.32
8. 8. 8. Elasticsearch Search engine, Multi-mode! g 160.24 +3.16 +9.74
9. 9. 9. SAQLite Relational 128.65 -1.16 +1.98
10. A11 10. Cassandra Wide column 118.99 +5.33 -0.18
14, 14. A 15 Hive Relational 85.58 +1.64 +14.41
15. 15. A 17. Microsoft Azure SQL Database Relational, Multi-model g 78.26 +3.11 +17.81
16. 16 16.  Amazon DynamoDB Multi-model 76.93 +2.03 +10.75
17. 17. % 14. Teradata Relational, Multi-model 69.68 +0.86 -6.72
18. 18. A 21.  Neo4j Graph 57.63 +0.68 +7.00
22. ¥ 20. % 20. Solr Search engine, Multi-model 49,81 -1.26 -1.81
23. ¥ 22. ¥ 18. SAP Adaptive Server Relational, Multi-model (g 47.01 -0.60 -7.00
24. 24. W 22. HBase [l © Wide column 45.05 +0.41 -3.30


https://db-engines.com/en/ranking
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WRENZEEBE:
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20, H: 5B, Tk HEH
> 5. 002, #45. ZEPU, .
19, R %&, Hlk. B8
> 5. 003, 4. £, £

H
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21, AR 5B, Bl BF
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A MBI, AR P TER
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Rk T % citls
RIS | #a | BR LR LB
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0 RABEWERSA (SQL)

mAr i Ok AR A

HEERE: B M. 2 &, @ SQLIE & sk
PER2: RSN P R, H P RESES “TH4”, A

DB BT

FHEERE
5 | Wg | SR | M | Bl
001 |5K= |20 B THEL
002 | 2P0 |19 7 B
003 | EH |21 5 A

WNEAERE R
(> 5 004, WA BN, RS 22,
Mo 55, 'k HHEAL

MIER002 5 2EKE R

BE003 5 2AE KT ATHENL

\ BHER KT 200 FEER
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0 SEEl: SQL (Structured Query Language) S4B HIE

5, RRABFEENREES

[#12] KZAKBRREEHBAZ|StudentRY .
INSERT
INTO Student
VALUES (°200215126°, ‘5K’ » ‘B’ , 18, 'CSY;
1+ INSERT
2 INTO Student
3 VALUES ("200215126", "skRGER", "5H", 18, "CS");
4+ SELECT * FROM student;

Result Grid | 5 43 Fiter Ror.s:\ ]|Ed'rt: [_Eé Eh B | Export/Import: B g | Wrap Cell Content: A
Sno Sname Ssex Sage Sdept

» 1200215126 KRR 55 18 (5
200215128 F&E%& % 18 IS




A O R

HEASE? —TUR

ST
S2
S3
S4
S5

REBN

Student<U, F>J

FEAER 7]

StudentiR
R B oA
E=LIER 5B
R ER 5ikEH
R ER GINE
R ER oA

L BHRITRAKK: REME
. EFRE: ERRELE

=~ W DN

. MBRRE: FAEELT

Cl
Cl
Cl
Cl
Cl

. BARE: BFERBAFRE, BARERE

95
90
88
70
78



0 BIEER SRR

aAr i o AR A

LA

e,

ZHEEBME, HPE Bk

f—\ o Course®
s x u
ElARNZT Student® 5
RS TRFEH VIR S =
T T ERTY i B 4 % CF . . Coreit
Sno Sname | Ssex Sage Sdept no name pno credi
200215121 #m® i 20 cs ! B 5 4
200215122| I % 19 cs 2 Bt 2
200215123| Tk /s 18 MA 3 52 2% 1 4
200515125| 3kr L 19 IS 4 BAER G 6 3
5 s 451 7 4
6 B b 7R 2
Student-CourseZ 7 PASCALiE = 6 4
¥ 5 s gt
Sno Cno Grade
200215121 1 92
200215121 2 85
200215121 3 88 .
200215122 2 90 4136 FE 7E[0,100]
200215122 3 80
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2 1] -5 7 T A B

il

HEFEEH] (Discretionary Access Control , fEF#RDAC)

HPE “BE” MREREHENFRBRRE AN, RERLEH
BT BIBRRETFRIA

PR A EIER] (Mandatory Access Control, fE#8 MAC)
ARG “5RH)” G P BRI ICZEER

(DB ARG PR RHER A K TEETEE (BE,

%, R5%) NERN, %3

B A4 RE R BURE B B 2144
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o0 BIRERRER: K
BV ET| (Index) KIHR: MMREHEE

WA DAL R 5 v = student

= DBA Bk ZWEE (AIEIFRKAN) ¥ |&] Columns

= DBMS—&&Ha&EL AT 5 ERE 5] ¢ Sno
PRIMARY KEY s B
UNIQUE ¢ Ssex

WL RG] ¢ Sage
DBMS H 358 A% ¢ Sdept

o fEHZES ¢ S entrance
DBMSHshikFE 2 SRS UL RER v & Indexes
If EL 2% B PRIMARY

il ]

b 4

Sname

]
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aAr i o AR A

HashZ 5|
W FIE B R ER AL E . BRI, dsRAER
A B AN IS 2 [AAEAE — PP E B R R
Blgm: XTaF 9 R
{Zhao, Qian, Sun, Li, Wu, Chen, Han, Ye, Dai}
B R f (key) =L(OrdCRBFHFER) - Ord(‘A’) + 1) / 2]
ASCIIFER: A-Z: 65-90
o 1 2 3 4 5 6 7 8 9 10 11 12 13
Chen| Dai Han Li Qian| Sun Wu | Ye thJ
Wi % A6k F Zhou, Dk AM 2 HA | Zhou
2 h® L4 Zhou, Ak M 241 | ZHZhong ?




7 fE: NoSQL

NoSQL (Not Only SQL)
R AZBPIDBMS, AFETAE 4k 2 DB DBMSHI Gt FR
HAEM: 20094, sRFKVA SR EPE EILA, A XxXATRDMBS
BRI EAE G, ATERER, LH 2 REEFEERT R

NH4NoSQL?  CREH
R E R K. GB-TB-PB
RDBMSHJEINAI R . S5 Rr1E AEETOSFERFE I PR il
TR R BI A # . B, B R




7% : NoSQL

7 NoSQL vs. RDBMS

NoSQL RDBMS

REBFRRESQL BEAR R
REEELEES ERAEDES (SQU) (SQU)
TR X At HIEHI X R RTE SRR,
6 - [ERITERR, DUTERE, SOMNTEHE, ERRE WIRBHES, MIBENES
BE—H1E, MIFACIDRIE P Em

IR R EITREIRIR Hiths

CAPEE

Withe, AR




A4 : NoSQL

NoSQL (Not Only SQL) , Z#gIER R FIDBMS

#4% MongoDb Weblifl (HKey- CRUBRIEE, % MIEAMTRATH, BRI,

CouchDB ValueZ2fL, Valver®: fUSONIKVIEfE FLEHTAE, REESL MAEBR=4—

Bz SR, RN Value: FIMIH % ZHHIEE—REE 8RB
RRRERS THE (A, Ak Bista LK

Value ] A 25 (R, XH)
Elj2  Neod, MG, MR BN FARAHSE.  SREEA
7 InfoGrid G, LT HE s E AT, N G A
SIErl) | % 7 it FE ATk BB
B B, XA
T i S
B  Redis, WEE, FFME  Key 481 Valve [t Arfkiijrtl, L@ ¥R E4AHIM,

Ckov.  Cobinet/Tyram, BV, WZHE, F GBI, WHA  keyBUE BB valve. 3 5 B4
Y Voldemort Oracle &%, EEMITU  hoshtable RSB Ok, fFHNE  FAFEBE

value) o kB 1 value A%, MR B4, ISR
7] 471 %K,
5|74%  HBase, &, AR CISUSEREE, ¥ AR, TR ThASHI R
$qHiEE  Cossandra PG, WM SR — B, EREIRES, G EW
& ! SR =SB E Rl EE

S EHAI0MH .



G . SUEEUE A7 i-MongoDB

7 MongoDBT& /1
BT A SC -G, B CHIESwE, BN WEB N4t
Al B e TR RE B AT R T R
T R EHE FE AN AE S KRB ZE 2 B P2 dh, s Ao R B FE Y
FINREERCE R, ®IERREIEEN
WEARAF 0 9 — A0, 2R 451 B E (key=>value) X 4H
FALT JSON X %o Value ] DIALE HARSCRY, a2
JUF-AT LASZ FFRDBMSH 4 Kk 2 50 Re, 182 FFR 5

name: "sue”, <+—— field: value

age: 26, <+— field: value 1

status: "A", <«—— field: value mongoDB
groups: [ "news"., "sports" ] <— field: value ;

HsqIAF, FAFRATERSRE FHHERE, FrtlimongodbiR R %



D) 1 40t FiMongoDB?

— e
Sqlﬁ%ﬁﬁ%‘ i) *ﬁ%ﬂg—f L)ﬁﬁ mongodbf#fifi (F55FRIM
EFwIEEGHE, HREEBR ARSI RA AT
PR Z . o HIEOK Ij\] A P L
JF A fEEPE2E G collection™, document ] 7B ik A 2 R

RIAFAFi
Tt AE R, T AR pickle®E T B H AT 4

GridFS: &MongoDB#iL, M T A zRE . HM. 0
IREE RS, Al AR 16MA ST A
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MongoDBAF-fi# 9] — — 174 7 Bx

> db.student.insert({" 1d":"BA18011000", "name":"zhang san",
"sex":"male","age":18,"introduction":"Zhang San is a handsome guy!"})

* b

db.getCollection ('student').find ({}) EBRZEEES

student (L 0. 001 sec.

id name sex age introduction

1 = BA18011000 = zhang san “* male == 18.0 2/ Zhang San is a handsome guy!

> db.student.insert({ “ id” : “BA18011001” , “name” : “Li Si", "sex":"female",

"age":17,"introduction":"Li1 Si is a beautiful girl!", "class':["Math","Music","Physics"]})
documentXIFEZ S BB, ValueR]JLA

_ \ ERMRRIRYR
student 4 0,001 sec. ~
id name sex age |introduction class

1 = BA18011000 = zhang san * male = 18.0 =* Zhang San is a handsome guy!

.getCollection('student') .find({})

#

2 1 BA18011001 2 LiSi * female = 17.0 = Li Siis a beautiful girl! & [ 3 elements ] /




file path =
files = os.listdir(file_path)

pics =[] ZHFEEE R

index, file (files):
filename = file_path + + file

(filename) .
(filename ) b_image: : pics s g
content = b_image.read() } 1EERXE

pics.append(content) student.insert_one(dic)

db.getCollection('student") .find ({})

student Y 0.003 sec.

_id name sex age introduction
T =2 BA18011000 [ zhang san "l male # 18.0 1 Zhang San i... 8
2 v BA18011001 [ LiSi v female = 17.0 " LiSiis a be...

3 v BA18011002 * Wang Wu " female ## 19.0 | Wang Wu s... @ [ 3 element..\™@ [ 5 element...




"BAl&011000",
"zhang san",
"male"™,

"Zhang San is a handsome guy!"|

5 g "BA18011001",

"name™ : "Li Si",

T s MRUEIEN R REIFS

"intorduction™ : "Li Si is a beautiful girl!",

REUEEMongoDB
BRI, B
S AR ERIX
= = SRS
e SjsondERRIEA.

"Physics",
"chemistry"

"BAl8011002",

"Wang wWu",

"Sbhinary™ : "/93]/4ARQSkZJRgABAQEASABIAAD/4TeGRXhpZgAATUOARgAARAGABgATA

"Sbinary"™ : "/93j/4RAR0SkZJRgABAQEASABIAAD/4TgERXhpZgAATUOARG.

"Shinary" : "/9j/4RRQSkKkZJRgABAQEASABIAAD/4VTORXhpZgAATUOARgRARAGABgALAATAAARAMARAT
"Sbinary™ : "/9]/4AR0SkEZJRgABAQEASABIAAD/4TjeRXhpZgAATUOARgAARAGABgATA

"Sbinary™ : "/93]/4RAR0SkZJRgABAQEASABIAAD/4SucRXhpZgAATUOARgAARAGABgGALAR




) MongoDBZ: A 15 H]

0 R
use DATABASE NAME

o BRI RAHIEEART, document A] PA & &4
show dbs A o Rz 7 ST IBson S
SR NE =
db.COLLECTION_NAME.insert(document) Ejui&§~ﬁJ
e /4 IECRTiES
0 ﬁ%l*ﬁ 1) A k) 25 A
db. COLLECTION_NAME.find() TLREI B 55— 2% 3 3 (0
A A L ' A
S BRSO TUEE jsttne 5 |

db. COLLECTION_NAME.remove( <query>, <justOne>)

11/10/2021



&
e

24
@1# =SG
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\=)) MongoDB VS SQL

O e

SQLAE/MHES MongoDBARE/#ES: TR RE
database database HUERE
table collection HIEFEXRES
row document HUEICHE1T/ 3
column field HE=ER/ 1,
index index 25|
o %3z, MongoDB AR $,
table joins embedded document RIER, 8 . -
] B NETE
. . F5%, MongoDBEZE 1d=FE;
rimary ke rimary ke ! e o
primary kcy primaty Xey XE TR
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MongoDB VS5 MySQL

HUEEEEEY E|=> =% KEHA

FhEAT ERF+HEFAKL RIES |ZEEAE

HiFEG IH4FHImongodbEIENEA] EFRIsqiEa]

RIS B I AEM D F el sclEr RS, M-S, MHA, MMM, ClusterZs

HUEAME S = F’?&*&?E?‘ﬁ%jtm?‘ 7, BIRES RIES |ZEEAE

P ENE X, BRERNVERIE B EIE R

SR Z‘Nosqltlﬂtrﬂj?u , ERABEBEARRT FREUEERMDEEIEIN, mysqlBD

== LS GNP ERIEELS

EIEERANFENMongod b UM EERAER:

e TUERY; Y B, FH0EEEE HERARRIARR, RAERS,
isont&T,; IEEESHE. BEFNRE FES
ALY RFRITRLE

Lo fg%%%, MBFANEARRTE, Tgi%%%’ﬁ%ﬁﬂﬂ’ﬂﬁﬂ EAERRBER



A Bl (Image) 171

anAey 75k B MR S 7 PR AR 2

ﬁf%lgh)# B ﬁﬁ%@ﬂ@#ﬂ% MINIST

\ HEMEBBEFANBIEERS

ASARE G ol . AT\ BB g A

hEARE NS, Ak » T Nnumpy, json<EH% XA,

BB R BABEERGT. WAL
PAZBER SRR B A .

. ) [[137 124 143 111 62 248 253]
1 /image/apple.jpg [133 116 160 125 133 153 85]

) ) (102122123137 142128 130]

2 /image/carijpg [116 52121 121 56 124 98]
[99 116 118 36 127 134 169]

3 /image/cat.jpg %67 119 89 253 158 222 204]

100 54 110 62 202 213 184]]



height: 960
width: 1280

ot

UHENER BB, EEINE —HERE.

WFEDEEE, BHEI 19601280 *31%4H, 3K ERGBEAIEIE;
NFAUKEE, BW¥EE 196012805 4H .

Ho, S/MFEREMNFR255A%, H#R TN —RRERKE.

b, BV B G HAC B, S2hr BRI S A R B R E A

2021/11/10



A4 : NoSQL

NoSQL (Not Only SQL) , Z#gIER R FIDBMS

#4% MongoDb Weblifl (HKey- CRUBRIEE, % MIEAMTRATH, BRI,

CouchDB ValueZ2fL, Valver®: fUSONIKVIEfE FLEHTAE, REESL MAEBR=4—

Bz SR, RN Value: FIMIH % ZHHIEE—REE 8RB
RRRERS THE (A, Ak Bista LK

Value ] A 25 (R, XH)
Elj2  Neod, MG, MR BN FARAHSE.  SREEA
7 InfoGrid G, LT HE s E AT, N G A
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