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SCIENCE

TRADITIONAL MACHINE
RESEARCH LEARNING

MATHEMATICS

CCF, HEN B ZE SR ARFZ W= RimTIFERa, 2018.9. Drew Conway’s VVenn Diagram of Data Science
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Mathematical foundations
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Computational foundations
Statistical foundations

Data management and curation
Data description and visualization
Data modeling and assessment
Workflow and reproducibility
Communication and teamwork
Domain-specific considerations
Ethical problem solving
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Artificial intelligence
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o FAVAA, BIEZ L (GHEEFER) 28R TEUNFHRNAS:

1. #HIEE (Dataology) : MARKREFRIETEFEHIER (data nature) ERFHAY
Big, FEMBAR, HRONREHIEFPRHEIE, HARINREBIEREH
KA, K& BERTHEAMTHME, BBARZ G EMTEE;

2. BiEME (Datascience) : R AGL, BIHEERESHERE
@ﬁ%,%ﬂﬁﬁﬁﬁ%%ﬁﬁ,#iﬂﬂﬁ%Xﬁ,%%@ﬁ%ﬁ%ﬁ

3. T (Dataengineering) : TIF LIAFEEFENMTIESLI, BFEE
EEMS . BEEEGRAHEEERE. BEMNEIESFEALANTIAR, ¥
EIBS Dh RS BESITEEES. IRHIESE;

4. FIEEESEVITRHEN ( Data of Ethics & Professional Conduct) .
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« EMX : The application of data centric,
computational, and data thinking to

z understand solve —cf)
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Science Engineering -

Data science is fundamentally interdisciplinary
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B L2 3E (Patterned Data)

o WIERZEMAILE,: xR, B, Elf%R. S5, W, ...
o HUIBRISCHZERY: doc. .pdf. .ppty .txt. ...

o BIERILGEWWIER: ik, FERE. FEERKL
°ﬂ£ﬂh&fﬁ§i.ﬂﬁ\$ﬁxiﬁ\
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How to Make a Program “Run”

Program counter contains

° ﬁﬁ%iﬂi j: address of first instructions.
CPU Main memory
¢ %‘EEE}%_ %u é& :.l:E %K FH : Address Cells
Registers
b e .
0
Al
. HLEERICPUZHRIL) sus (e
1 [ —— A2 |16 - Program is
A3 [ 6D | stored in
> [ : main memory
: beginning at
: Ad 20 address AQ.
' A5 56
Control Ar:f:;:ztic Instruction register D6 [30]
Unit ;
A8 Cco
P [co]
a9 [oo] _
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Applicati
ppiication Application Requirements:
Algorithm * Suggest how to improve architecture
Programming Language * Provide revenue to fund development

Operating System/Virtual Machines

Instruction Set Architecture Architecture provides feedback to guide
Microarchitecture application and technology research
; directions
Register-Transfer Level
Gates
Circuits Technology Constraints:
. * Restrict what can be done efficiently
Devices

* New technologies make new arch
Physics possible
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e ZIHERFEN (ZIRFJHIFIIRT)
— ®MARL: 1aaS, PaaS, SaaS
- BMERN: 2Bx=, A Bz, #HXZ=, RBE=
« nItHEIZETYE (ZFaRZEHAM)
— Y\[EIZEH: 1aaS, PaaS, SaaS (technically )
— EMOZR: HE, F{E, M2 (processing, storage, communication)

o ZIHEARGEI (ZARGHI4IIESSIN)
— #IEH (Datacenter)




The datacenter is the new computer!

Google’s datacenter at Dalles, USA
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FTE RBFERS

HadoopFdSpark4E 75
SQL on Hadoop
NEIE R G S

9¢1)[Lab-07: SQLAE#E 5Tt S VFN
524)l[Lab-07: Mapreduce#{EALIE
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WARIREN (oo

—[ 1: Seftting the research goal }" Create projact charter

RY 74 <z Data retrieval
™ ﬁ N intemal data 55—
TJ f Data ownarship
l —{ 2 Retieving data |5 Bcemaldata —
Errors from data entry

Mis sing values
Data cleansing =
| Outliers

HREE E

w . Aggragating data
L A n 3 Data praparation | p—
: praparation Extrapolating data

Data transfarmation &) Derved measures

)L a jt | Creating dummies
Pyt h O n é& *E.I.*Ei Ié,\ Reducing numbear of varables
Meaming/jaining data sets

3ilLab-08: PythonH#ERIF A2 o (=

Simple graphs

Combinad graphs
4: Data axplomation |=
[ ) | Link and brush

|_Nongraphical techniques

Model and variable selaction

5 Data modaling --M

Maodal diagnostic and modal comparison

Presanting data
—[ 6: Presantation and automation -—{ Automating data analysis
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o XNEUFEEBNFK:
- ERETZHNERMIIES
o 7X24, largescale. £FE&IAIT). ...
- ZRBHEHEZIMRIZIES MRENE
e Python. R\ SQL. Julia. Hadoop. Spark. TensorFlow. ......
- ZEBHENMRENSERERZEES
e PPT. WX, #30, LIS, LIRS, 1Bl RIZ&ZIT. ...
- BREBREFENEIIFEK
« ZIMFZFEE, FEMEE. FEMHE. ...
- ZEBEEFEFENFEIITAYRE FEEREE)
. LT, SIF BT 2IWER. ..
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Hm (Open) BIAIREMELER

= ERESTR . 2 KB (+) 0 willtongji

F— ? ) e root@aB87d449b5-086b-46d5-98c5-7
IE=R5] aS:/§ 1s

dev home 1lib64 mnt p

). 4 -
== -+ e PR v Lmp  var . Node
E -Ij 3 7 ENT=E oot etc y media opt ro

3y3 usr

root@ad7d445b5-086b—46d9-98c5-7

Fi&mhl

Apache Hadoop & Family

— G
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u Youku

print_welcome(name):
("Welcome to", name)

print_welcome(“Kfcoding™)




sSCyIsEZR (workbench)

HIERFETESE = THIRE UBREE SRR
B LI8— : FiHFIFRP IR

Hi2/3 REERRAY Hello World 2Pt 2FFfatiti, BIMESREE , 81 FF
S BAIE | RAEES S SPIE TSR HELREL, .
ﬁ ‘ ) :
silllLab-01 [ZEHE)
NginxfEEEE
F02E HIEEESE def wordCount(data):
GitEEI=

= {1
for 1 in data:
re[i] = re.get(i, @ ) + 1
] return re

=rill|Lab-02

if __name__ == "_ _main__
data = ["ab","cd","ab","d","d"]
print (“"The result is %s" % wordCount({data))

=rj/llLab-04 TSR]




HIENESTESE

F0EFE

F02E FERESE

=oillLab-02

v
||

(|

1B A\ PythonIfiz

= ThochRie
TI8— : FtFrrERE R IR E]

AEUERAY Hello World BFREF 5. RIMESEER , AT F5
BrFE , HFERTFHRIIEF SN EHIURE.

=R

DEREHE

[ZERE]

def wordCount(data):
re = {}
for i in data:
re[i] = re.get(i, @ ) + 1
return re
if _ name__ == "_ _main__"
data = ["ab","cd","ab","d","d"]
print {“"The result is %s" % wordCount({data))

HT4ER]

root@hka0BDomR: /# python3
Python (deSznlt. Bog
3:11:19)

2 2018,

2] on linux

p", "copyright"™, "credits"

r "license" for more information.

o




SERESTESD = J ThERE  maEsm  S8K

Tis— : HtFFRRETHIURE “ python3-1

FEUERRAT Hello World I2FFSEE T4, B 1ESEEE , 4 rootEciEaLyTmR:/# python "y
< N o . vt ault, g 2 2018,

K EATHETIE , RIEES SIS HEUREL ython 3.5.6 (default, Aug
SR [Zi'j%‘fﬁfgr] o, o", "copy ht", "credits"

for more information.

=02 & iz “ount (data) :
F02E FIEEHESIA def wordCount(data): fL}ln (data)
= L — . t .
= a re = U for 1 in data:
)llLab-02 for i in data: __ reli] =
re[i] = re.get(i, @ ) + 1 . return re
return re
if name == " 1 -
=l|Lab-03 if __name__ == "_ main__": data = ["ab’ , ab", "1
data = ["ab","cd","ab","d","d"] print ("The result is z wordC
FAE [T EERRHE print ("The result is %s" % wordCount(data)) ount (data))
=i/llLab-04
—4+
TSR]

The result is {'d" 2, 'ab" 2, 'ed": 1}




SEYIEMl (workspace)

& workspace

main.py

oot@1DMraDTig: /workspacef python main.py
Hello World!
oot@1DMraDTig: /workspace# I




FGit2H R RRY

KFCoding Workspace (>

& workspace main.py % 1.lpy x
& HUEREES TIESI LI
& 01

1.1.py
i 02

main.py

Terminal x E3
oot@1DMraDTig: /workspace/01§ I
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eJ@il: KEEV2EIAREFR A

Rkl BIAER, BPEIR

#HERL g = 1.
def Square root 1 g = 1.
'? - i g = 1.
; ; ; g = 1.
for j in range(®, c+1 -9 = L
if (j*j>candg==298 g = 1.
g -9 -1 g = 1.
while(abs(g * g - c) > 0.0001 g = 1.
g += ©.0agel
i=1i+1
print wd:g = %.5t" % (i,g

MBI EOER T 4148180K,
5 & 1% %0.00001




ElRil: KEEV2EIA[E A

B2 ZaEHK;

¢ FER2 5

def Square root 2
oW 414213 Rn:1914
c =2 )

m_max = c

m min = @

g = (mmin wmme)/2 4142135623697
while (abs{g * g - c)> 8.00000020801
if (g*g<c
m_min = g
else \/_' * \IHE_
g = m;rrr‘::n:—gm max) /2 }EEZ; &1—1—t T 36/A’ *H
5L L J& 1 %1/0.00000000001




ElRil: KEEV2EIA[E A

A3 Hinik

# FHER3 Hmid

-

def Square root 3
c =2
g = c/f2
i =8

o » 3:1.4142156862745
while (abs(g*g-c)>0.000800008601 .

>>> Square root 3()

_ LA142135623747
g =(g + c/g)/2

i= i+l

EERBNAR, WA
%0.00000000001




Remark 1

. FESHIRBESEEZL, RECHT “EE R,
RE— A I S MR EREE, Tk
BMAERT, MEEH—S M REEEZ EREFRITH
RPN, REEERITHEE.

. NG REEEMRTHNSEBMEE, $H—4E5E,
S HEREE, M SR ERRATH— 5.
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Buffon’s needle 5 545 R i% %

MUIULAUNNULAUI66 T=3.0303 n=3000,r~3.1133

e Y 1.0 g

L\R_L&&M, 0.4 it e

A \ j e
\
!

— 0.2 in i A

7 } [ 00 02 04 06 08

1.0




£ RS EKPIRVE

# EEFRiiEEPL
import random . 0

def Pi(times . for i in range (times) :
¥ = random.random ()
v = random.random()
d2 = x*x + y¥*y

sum = @

for i in range(times

x = random.random
if d2 <=1 :

y = random.random

d2 = x*x + y*y sum+=1

if d? <= 1 (sum/time
sum+=1

return (sum/times*4

ima = ¢ BaR
times 166000008 = 3.1417231¢6

¥ = Pi(times
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It is better to solve one problem five
different ways, than to solve five
problems one way.
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Remark 2
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A data model is an abstract model that organizes elements of data and
standardizes how they relate to one another and to properties of the real
world entities.
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structure

Hotel analog

Variable Vector Array
A[l, 1] |item|item| - -- |item
Data item : :
itemn item|item| --- [item o itemn|
X V[1] V[2] --- V[N] item|--- --- item| A[M, N]
22 floor 12
VA ALY ] . .
E] 7 E] res
3E| j 30—1 2 floor 2
i floor 1
] :
hotel room hotel corridor entire hotel

Corresponding
control
structure

]

instruction

E

loop

L)

nested loops
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back front
Exercise (3)
Queue {Print 3
if (3 < 3) false
Exercise (N) print 3
{PrintN }
if (N < 3) Exercise (N + 1) Exercise (2) ,
print N {Print 2
} if (2<3) Exercise (2+1)
print 2
Exercise (1) }
{Print 1
if (1 < 3) Exercise (1+1)
print 1

}
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