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1 «?php
2 ¢docRoot = § SERVER[ 'DOCUMENT ROOT'];
3 fuploadDir = $docRoot . "/" . "upload";
4 if(!is_dir(%uploadDir))q{
5 mkdir{$uploadDir);
5 }
7
8 if{ % FILES['file']['name"] != "" }{
9 move _uploaded file( § FILES['file']
16 die( "smmriges");
11 } else {
12 die( "sEgrgmen!™);
13 }
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---Oracle RDBMS
---SQL RDBMS
---MySQL RDBMS ---Databasel
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X :; Sl R ---Database3---Tablel
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Database
Table 1 Table 2
Recaord 1 | Field 1 Field 2 Field 3 Record 1 | Field 1 Field 2 Field 3
Record 2 | Field 1 Field 2 Field 3 Record 2 | Field 1 Field 2 Field 3
Record 3 | Field1 | Field2 | Field 3 Record 3 | Field1 | Field2 | Field 3
Record 4 | Field 1 Field 2 Field 3 Record 4 | Field 1 Field 2 Field 3
Recoxd / xow colmmm 1T (KEfr)
custhMo | Name ADDR CITY|STATE | ZIF
5l (EC#k) 11000001 | RAMESH || 89 WEST ST NY  [NY 08465
000002 | RAMESH 89 WEST ST NY MY 05465
| 000003 | RAMESH 89 WEST ST NY | NY 08465

TABLFE
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mysql> create table performance
-> ( emp id tinyint unsigned,
-> units_finyint unsigned,
—> hours tinyint unsigned,
-> shift tinyint unsigned,
—> supervisor varchar (25),
-> date date,
-> name varchar(25),
-> index (emp id, name)
-> ) engine innodb ;
Query OK, 0 rows affected (0.02 sec)

mysgl> explain performance; 17
tmm—————————— Fmmm—————— e ———————— tm—————
| Field | Type I Hull
fm——————————— e ————— fm—————
| emp _id | tinyint(4) unsigned | YES
| units | tinyint(3) unsigned | YES
| hours | tinyint(3) unsigned | YES
| shiftt | tinyint{3d)} unsigned | YES
| supervisor | varchar (25) | YES
| date | date | YES
| name | varchar(25) | YES
Fmmm—— Fmmm Fm—————

— - — — —

Schema

———— — ————
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Transaction - ACID

Atomicity requires that each transaction be "all or nothing": if one part of

the transaction fails, the entire transaction fails, and the database state is left
unchanged. (# ¥ & & }4)

Consistency ensures that any transaction will bring the database from one

valid state to another. Any data written to the database must be valid according
to all defined rules, including constraints, cascades, triggers( — 3% &)

Isolation ensures that the concurrent execution of transactions result in a

system state that would be obtained if transactions were executed serially, i.e.
one after the other. ( f& 3% )

Durabil ity means that once a transaction has been committed, it will
remain so, even in the event of power loss, crashes, or errors.( A A ']“3‘_)
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Passenger Table (JE&FER) Flight Table (§iFtFE/&)

NAME SSN FLIGHT# /'\% FLIGHT# | START | END
Alice 555 55 5555 F101 ) F101 DCA JFK
Bob 222222222 F313 Eﬁ* F313 JFK DCA
Carol 123456789 F123 EI F123 JFK LAX
Bob 444494444 F313 {g
/

NAME SSN FLIGHT# | START | END

Alice 55565 555K F101 DCA JFK

Bob 222-22-2222 F313 JFK DCA

Carol 123-45-6739 Fl23 JFK LAX

Bob 444444444 F313 JFK DCA
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1022 Jones 412 101-07  143-01  159-02
4123 Smith 216 201-01  211-02 21401

-~ HERC-FLEHHFE (Z84$)
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(1 JogE ™I 17 101-07
Emzz Jones 412 143-01
E_J_D_'ﬂl%__________________JE*_TI%E ____________________ 4 13 159-0¢
i'lﬁéé """"""""" Smith 216 | 201-01
54123 Smith 216 211-02
| 4123 Smith 216, | 214-01

= & Rt —{Hnj:}% i%’f?‘?}i
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1022 Jones 412 ‘
41.23\‘/=7 Smith 216

2 g =

1022 101-07

1022 143-01

1022 159-02

4123 201-01

4123 211-02

4123 214-01

CHEATEEABNE
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g 267

1022 Jones

4123 Smith
278 WA ow |
Jones 412 E 42 ;
Smith 216 E 42 é
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| Brand_Code : Brand Mgr| |P_Line_Code P_Line Name . .
e Normalization
....... G SWthgot A:E‘fb f‘& . =’Q ‘"' %‘
770 MtscProduct
é.:%lj‘fg vt BEd
Brand_Code : P_Line Code | Prod_Code ——?[ Prod_Code : Name : Color
XYX 205 1ot 101 .Widget% Biue

iisesed x.yz ....... 805't-|02 ............ lm.wl.dset.ked.
T e ....... S = i RO
hysnnes x Yz.sm.. ....... 104 ............ IOQG:ngetA.Gree'n
...... ABC770|05 lwsmmoms.
....... A 93"'770‘.'106 lm_munkct'OImg.
e ABC ................ 7 70 ........ x e l 0? ............ 107 ....... Guphl 3 Onnge

v £ 3R gL

Prod Code : Time_Code :@ Acct_Code : Sales : Qty
o1 15 507 33100003 2
S O $‘1’2‘ﬁh‘0 ....... =
AN PR A L wE
E Page 12



BRFRREEIRE- A HL RN 06

CustomerKey
Customerld
CustomerName

CityKey

SalesAmount

2%
r 2N
,‘IVLS/
N\ DimLine
DimDate LineKey
EERE—— Lineld
DateKey ) LineName
Date FactBookSales DimProduct
Day DateK ProductKey
MonthNumber ateKey LineKey DimAuthor
MonthName CustomerKey AuthorKey AuthorKe
Quarter ProductKey PublisherKey y
v TransRef Authorld
ear Productld
SalePrice . AuthorName
Title
SaleCost SaleCost
DimCustomer ; i i
Quantity SelePrice DimPublisher

PublisherKey
Publisherld
PublisherName
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How About Schema Change?

hodk TR R BRI
How About Database Performance?

do i e = PR A 2
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Limitations for SQL database
#ov F|xg Scability

Scalability: Users have to scale relational database on powerful servers that are expensive and
difficult to handle. To scale relational database it has to be distributed on to multiple servers.
Handling tables across different servers is a chaos.

2r 21l 25 i

2k 348 2 Complexity

Complexity: In SQL server's data has to fit into tables anyhow. If your data doesn't fit into tables,
then you need to design your database structure that will be complex and again difficult to

handle.
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w

-~

w 28

~ Big Data,

blog.prabasiva.com
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ALFE e B PR T3
(Facebook)
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Biz data means immense amount of data, so much so that it is difficult to collect, store, manage, and analyze

A J

What is Big Data?

via general database software. In general, the meaning of “immense amount of data” is classified into three

types as follows:

* Volume: There is too much data to be stored and require too many processes—semantic analysis/data
processing. These are the two elements that we need to understand.

* Velocity: It means storage and processing speed.

* Variety: The demand for unstructured data, such as text and images is increasing as well as refined-type
data that can be standardized and previously defined like the RDBMS table record.

Value(#§ &) ? Veracity(& #2) ?

A EZF EEF Page 18
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Business
action

Stored Digital Information (exabytes)

1970 1980 1990 2000 2010
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Trillions of Gigabytes (Zettabytes)

2 4 7R & & » R :2-Big Data 05

2
1.8
1.6
1.4
. Unstructured and

' Semi-Structured Data

1
e Text, Log Files,

Click Streams,
0.6 Blogs, Tweets,
Audio, Video, etc.

0.4 Structured Data
0.2

o

2000 2006 2011

A ET EEF Page 20



ZHEFHEF & R12-Big Data 06

Big Data =

Gigabytes

Transactions [+|Interactions [+|Observations
WEB 2.0
BIG DATA
Sensors / RFID / Devices < User Generated Content
Mobie Wed / Sentment S e e
User Cick Stream
. Spatial & GPS Coordinates
Web logs WEB  agiesmng
Offer history ) Dynamic Pricing :
J/ —— Business Data Feeds
Search Marted HD Video, Audio, images
Speech to Text
Behavioral Targeting
Product/Service Logs
Dynamic Funnels

— _
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Scale Up
Scale Out

» Vertical Scaling (£-& 3 °¢)
» Horizontal Scaling (-k = 4% =)

Scale U

D Scale Out

AEF EfT
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Scale-up Storage

5 IR
AT e J

e .
ﬂ'ﬂiE&

Scale-out Storage

AEF EiF
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) Application Scales Qut
:? F . u e I e Just add more commodity web servers
L I

= Tystermn Cost
= Anglication Parfarmance

Web/App Server Tier ‘?ﬁ‘ﬁé’%? ﬁis\“ ]—7\; i
| ] l

R B R
| I |

Ll sirs

RDBMS 5cales Up
Get a bigger, more complex server

= Syiterm Cost

= Anpolication Parforma ée‘

Won't
scale
beyond

Relational Database "'--_—-'-""'--l...~I <— Lhis point
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&:’F ...*Ie

Web/App Server Tier
| l l

et sl 5

Couchbase Distributed Data Store

LR 4230

Application Scales Out
Just ada more commodity web servers

e System Cost
w—— Application Performance

NoSQL Database Scales Out
Cost and performance mirrors app tier

e System Cost

— Anplication Performance

ZHFTHE (NOSQL) e
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Key-Value Based - Amazon DynamoDB
- Redis

Document Based - CouchDB
- MongoDB

Column Based - Google BigTable
- Facebook Cassandra
(Google Big Table + Amazon DynamoDB)

Graph Based - Neo4j
- OrientDB
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Job Trends from Indeed.com
_— mungﬂdb or mongo == cassandra = hbase == couchdb or couchbase or membase

- redis

0.1 MongoDB

(Facebook)Cassandra

(Apache Hadoop)HBase

0.05 4

Fercentage of Matching Job Postings

Jan'06 Jan'07 Jan'08 Jan'09 Jan'l0 Jan'll Jan'l2 Jan’'l3 Jan'l4
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According to University of California, Berkeley computer
scientist Eric Brewer, the theorem first appeared in fall
1998.141 It was published as CAP principle in 1999.

In 2002, Seth Gilbert and Nancy Lynch of MIT published
a formal proof of Brewer's conjecture, rendering it a
theorem.

Conjecture -> Theorem
FE P 2 &

A EZF EEF Page 28
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ZHRFHER*RE-CAP =3 02
% FHELIT

Consistency - This means that the data in the database

remains consistent after the execution of an operation.
L

Availalgility - This means that the system is always on

(Service guarantee availability), no downtime.

g WSk |
Partition Tolerance - This means that the system continues
to function even if the communication among the servers is
unreliable, 1.e. the servers may be partitioned into multiple
groups that cannot communicate with one another.

A EZF EEF Page 29
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Availability

Consistency

——~

Partition
Tolerance

CP Category

BigTable
HRBase

MongoDB

Redis

AP Category
Dynamo

Voldemort
Cassandra
CouchDB

AEZT X
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Generally, it is not be possible to
fulfill all three requirements in a

distributed systemz w1 & = N2 7 CAP = 17 & :

CAP provides the basic
requirements for a distributed
system to follow two of the three

requirements. B 5 T by }% X CAP :g_l v - I8 B ‘f\

Distributed systems must be
partition tolerant (P), so we have
to choose between Consistency

and Availability. f{ -\ /’e - i‘g /% i P I8 hE ]l\

Current NoSQL databases
follow the different combinations
of C and A from the CAP

theorem. NoSQL ¥ ;% &_ AP 1 CP 7 & F
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‘ mongoDB

MongoDB (from "humongous”) is a
scalable, high-performance, open source,

schema-free, document-oriented
database.
- mongoadb.org

Humongous: E * &
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B 3 2 H R MongoDB & #} &

Relational MongoDB
% %A Database Database
EY Table Collection

B #3eék Row (JSON) document
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. <+—— field: value
iage: 26, . «— field: value
istatus: "A", i <+— field: value

igroups: [ "news"”, "sports” ]! «—— field: value
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Client Application
Driver

Writes Reads
71\
’ \
\

- 3 \
IRy [/ \

Secondary | Secondary
Secondary Replica Set Secondary

(FHHE)
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>

Reelicatinnl
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A replica set can have up to 12 members,
but only 7 voting members.

Secondary Secondary Secondary

Secondary

Primary

Secondary

Secondary Secondary Secondary

{ |

-
-
P
-
P
-
-
-
L d
-
-,
-
-
-
L d
-
-
P
-
P
-
-
-
P
PR
-

"_4d" : <nim>

-

"host" {@ggtname:pnrt},

"wvotes" : @
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Schema Free

: {
Customers (Collection) id: “100",
Document01 Name: Mike',
Sex: ‘M
()
o }
()
Documentl3 {
e _id: “1007,
o Name: “Mike”,
Sex ‘M, - ______
Documents/ ' Birth: “1998/08/05”,
 Priority: "17 ____
}

AEF EE Page 39
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B AREETEK

User Info Address Info
= B3 |z |

1 Frank  Weigel @ 1 DEN <o 30303
“1D": 1,
“FIRST": “Frank”,
“LAST": ”Wl’."iﬂeln. 2 Ali Bodson ¥ + S iCA 24040
“ZIPY: "940407,
chlwdF: JrMUu

g 3 Mark Azad 2 3 CHI [

“STATE™: “CA" ol seee
h

4 Stiawe Yen 3 & MY MY 10010
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JSON-format No Normalization

{
_id : “Key1237,
name: “Jane”,
phones: [123, 456],

}...

nES 2p Page 41
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cantacﬂ document

_id: <ObjectlId2>,
user_id: <0ObjectlIdl>,

‘ f!phune: "123-456-7898",
fffffff. email: "xyz@example.com”

R 5}5‘%

E document
{

X

_id: <ObjectlIdil>,
username: "123xyz"

3

access |document

{
_1d: <0bjectId3>,
user_id: <ObjectIdil>,
level: 5,
group: "dev”

}

AEZT Xf
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( o
_1d: <ObjectIdil1>, %}V&%
username: "123xyz", v%’
contact: { \
phone: "123-456-7890", >E”‘Abcﬂljod sub-
; email: "xyz@example.com” y/ ¢ocument
access: { \
leével: 5 ’ > Embedded sub-
group: "dev" document
/)
3
}
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RDBMS (8 3L F L)
Relational Database Management System (SQL)
(SQL-Structured Query Language)

NoSQL (£ # FH £)
Not only SQL

sQL

AEZ X Page 44



RDBMS and NoSQL-3E # F#L & 02

If SQL is your only storage tool, then all problems
must look the same — no Big Data.

Using SQL and NoSQL storage technologies where
appropriate, systems can have
SQL 3 - &®{&
— SQL for high consistency where needed
NoSQL & ¥ * {Lergf-v it
— NoSQL for high availability and scalability

A EFE Eiw Page 45
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In the business world -

RIRETLE FFAEVF-RELER

Availability is more valuable than Consistency

FUER AR R ARG  F ko AR
— When in doubt, take the customer’s order.

— Apologize, fix, and compensate later.

EFF A RHE SRR BEFHTRE S B
Do not say
Sorry, we can not take your money.

Our computers are down!
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NoSQL databases relaxed the ACID properties (BASE)

RAt-gFu@*?

Basically Available: The database system always seems to
work!

PR3 - - X

Soft State: It does not have to be consistent all the time

e FHES- T - R

Eventually Consistent: The system will eventually become
consistent when the updates propagate, in particular,
when there are not too many updates

A EFE Eiw Page 47
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- Structured and organized data RDBMS
- Structured query language (SQL)

- Data and its relationships are stored in separate tables.

- Data Manipulation Language, Data Definition Language

- Tight Consistency and ACID Transaction

- Unstructured and unpredictable data and Big Data NOSQL
- No declarative query language
- CAP Theorem and No predefined schema
- Key-Value Store, Column Store, Document Store
and Graph Store
- Eventual consistency rather than ACID property
- Prioritizes high performance, high availability
and scalability

AEF EE Page 48



RDBMS and NoSQL-i£ # F#L & 06

What NoSQL Can Do What RDBMS Can D

Your Problems

NoSQL #2 RDBMS #8 & F# 4 33+ # chF A 4 2t
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