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» #H40—Organization

o M\ LR, ARRERESEFIREB—ERNIBEIKR
ERIRS
e an entity comprising multiple people, such as an

INstitution or an association, that has a collective
goal and is linked to an external environment.

» {fENV—Enterprise, Company

o —iREEUEFIANEN, SRASHEFER (T, 5
. BEF, BEAHEINRAEES) , AhinEEBmR
5, ETEHEXRE. BRES. BMUZEEASEMT

REFTHR,

»iedk, B, SR, ERFEHEENA

IERERRARBIRCES KR T IEZFREA Data Warehouse and Big Data Engineering, BJTU




% o ¢
| *& ) 2 = g
N i
—
—
@ >
~
$ ° ﬁ:l-k | = AN
21896 (€ &
Zaorone WS

eI A
o HAREEBIERX: EEMAEEENR. iTEHN4LFH
TS EARNETR,

o MEXFEL: “MMBEREN, REEMEITFULLRS

ITEHSEFRSER W BRIz £, SR TeEESRE
2. HESEEnIdiE”.

» ISR

o I8 :lku:l]{y:mu*sﬂﬁﬂdh*ﬂiﬁﬁgﬁtﬂ T' _TLEHGI*F- #
["ELARITEIEAR, MERANEIEERAR, =65
SR EREVE~LEEMPHZMHER, EMEVR

SMEREERHEENEWFIA, LR ﬁﬂkﬂﬁﬁ:ﬁﬂﬁ*ﬂﬂi
In=mF.
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o IRRIIHSEFERNICRER, ENEUFINEFSET.

o IRX

o IEHERLED, BIERISFRERAZ SNSRI
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o WFEWEHtEMS, RB/ITE

AEFTFRBIE
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s BYIMRIEE

i

R,

\RFE, BIIE

BHIEEEN TSR RS.
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» Data is measured, collected and reported, and analyzed,
whereupon it can be visualized using graphs, images or other
analysis tools.

» Data as a general concept refers to the fact that some existing
Information or knowledge is represented or coded in some form
suitable for better usage or processing.

» Raw data ("unprocessed data") is a collection of numbers or
characters before it has been "cleaned" and corrected by
researchers

» Fleld data is raw data that is collected in an uncontrolled "in
situ" environment.

» Experimental data is data that is generated within the context of
a scientific investigation by observation and recording.
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» BRFMAELCRINIR. SHRE

» BEEWNFETHE S
o £, K. (EREE. INEha®|. 118Hl. FAFHE. P, ...
» BiCEHIWE
o BIFZINE. SHAFECEHIVE
» [a)ER
o RBITENABIBEURENIE?
o TARGEESR?

. EHENEIGERRAE?
o HEHERERAPEMH A2
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Qv 5. (ZEl—Information

ERIEEEATNR (Shannon) : (EE=
KRN A EER ST

SANFAPEEE (ERie: FrIEBESEK
RlAEE) PIAREEERIRSTIRIRK. X
FERNER, SBFTFFUNERZR,
MAMESHUEFS.

[ERERYRGEN—MAIN, SIS
o>, BESUN—MEERE, —RIaiE,
RSP SRIENX, aJLEHSPPrEE
SHPRAERERD .
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@) 6. Hlil—Knowledge

> (RBISRYZEREENIRIG?

> (RENER B EENIRG?

> ZHARHUFEANERWHEIAR, FAEXEARES
EERIBEN TS E B RIMER.

> HHAEES HRVAIRRIEZHEN . —RERRGERRME L
EHTAGBE=ANFEF, B—ESEINIEIR,
IEfRRY, moBEHAIHBISAY.

Justified True Belief
B2, BAARXZINA, {BEFFABrIEDE

IERERRARBIRCES KR T IEZFREA Data Warehouse and Big Data Engineering, BJTU



% ¢
NG R
>
% & [ J 1’ \
A
7wy 1896 &*@
Zaorone WS

» Knowledge acquisition involves complex
cognitive processes: perception,
communication, and reasoning

> ZTRIREGE R EIS ZRRTA NI =
o B, ZH (B85, 1§81, &) . HEE
> 15 EE U T )RR
o IMZREUTSIFENIRAY?
° AREAFSFIIKRY?
o MAERETFERE LG ST —EBANANR?
o WX EA?
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®)s. wim. (=8, A, BEXEE

» DIKWZEHS

e Data = Information = Knowledge - Wisdom
e Data = Information = Knowledge > Intelligence
e DIKW Pyramid or DIKW Hierarchy

> E’% / Data \

o BTYHIRERTE), EGEIREFIAMR, RSEHE
c ITAE={= =
» 288
o BTHIE, EeFI, EBEeHEITEN, @i HRE)
ZHEEFBMR, IRSFHEEFHIS,
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Collection Processing Analysis
and and

Exploitation Production

Source: Joint Intelligence / Joint Publication 2-0 {Joint Chiefs of Staff)
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data information knowledge  understanding
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i|E5'3f||I1'tt|““: instruction: explanation:
\_ LU how to why

doing things right

PAST

what is

hest y

A

doing the
right things

FUTURE

LASEasE., FLIHA

IR ARLBRCES KR EREA Data Warehouse and Big Data Engineering, BJTU



mm 13 RRZIGRFANRCRECE

e 1.4 BER+-BECEIMESRRFIRES KR

mm 12 SECE+KEIRNRRZIFESHEN

o 1.6 EUECE/AEIRETIZRIENX —

IR ARHBIECESKEIRTIERIEA Data Warehouse and Big Data Engineering, BJTU



IR R SR RSZI5

> RERBXEALEEE
> RERSZIFRIEEE:
> RERZIFHREG
> RERSZIF R GRI— R ISR
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» REE—Decision making

o BMA. ERBEmMERAFEREME, HEI—ER
+$&WH$ MNEFEEHLEREIFHNESE— MRS
BRR R, FhECciEndiE.

0iME%*.*%WWﬁ—A%*@ﬂMMmLE.E—
PMNREFIEIBENZS Mgkl PifE— 1 exiE %I,

» REBRBIREBEM — Decision maker

o IS ERSREEHITRFHNA RN BHNES
> IRERIA) R

o RREBZEMRAVIH
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o EftS AR
» HEEFERREZAA

» BElRFRIEFI & e
o 3olY: EZRIEERS
o IESEAY: Alpha GO
o JECATRTR: B
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» IENVERALAHRTGEIR

o AEIERRINESS A ZPATRIBR TIEIERSEERAR, R
iE S )= BB RERERHIE R EE S AHERE.

> BIPAARKRIIARIER[$5328
o BE, —lRREK. F1EE
» BEIRRIZEFEkERE

o HREBRSTHTE. HSERMNIFEEXREEN—LERR
ST
o NMELIEZRI SHEE. HEE
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®) 4. RSB TREKIE

» A RRESSEINRATASER, SIENRRS
AREZFRRERT ZSEHRIRERIERE

> RR SRS RRMRIERITE XA

o RIRIEUMTF(G?

o RERIIEUN{aIIERE?

o EERMIRR?

o ReRIIIEAN(?

° WAIRERRRIAEZR?

o MAIRERRIISIRIE?
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®) 5. SAEEHISMGRESHYES

» N EANMES I ERRE —IE 2R RIS,
IREEIVHIMIAMRRIER, SaRREBIM
MR, (R,

» REBIEXEE

o RRATHE

-iE:IJ{PEIG’I‘*BIs:R RZE. AR, EF, HEER,
mRE, TRAWF, IV, HigTE. ARRR.

o :k%%ﬁ%ﬂﬁf"ﬁﬁs FURR, ...
° SMERRZIM]
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> TENVARRYEHE

o KPRFWEEURIEERFARR 7 KSR
o XLEEEMERIR 5 e AVAYNVSS R ENAY S S EE.

» KRB RIS REEIE/RE

o RERAGEEEM, PIAKERIRIRIE, EERHH
%ﬁ& RINMEEREAIRIR, BFERL/TRRRIER K

o RR3ZFF: ABEMRBHIANRRZISHIEDN,

o MAFIAEIMSERAPILIRE, FRRZIFHRBIRS,
SERAINFEIWEEFIANEZBT.
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ﬁ-a 7. REZIHE i (Decision Support System)

, DSSEfMEERAHMAHET— KA ETNEERG, X
AL RER, BRIt S, BE. ERESFERAS
B ARAREHIRERRZIFIRS,

» 780, "X LEE, RRZFERFBRELA—EIHERERRSR,
ERIBAASHAARRERBRRERRSNE TR AEILIE
R BIRRSIT RS,

> MAEARIRERSZIFHERDR, LUSERFARHMAIDSSERIAE
BINZARBIRE, JARREMEPA—ERST.

> [A)RH
o WAEEILXFERIRE IS RA?

Eﬁ'ﬁ SEDNEMIEGEE. OLAPHIZIBIBIRSE A
MR —EEAREBIE, (BIIENIAANEER!
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o MIEPRIASHIREETF

» Bix
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®)1. REZBRANRE

» DSSHAREHBTE

> ARNLRE

> iTEH AR RGESEIESEN

> AESIEFERID A i ER TERIBEIR T 3

IERERRARBIRCES KR T IEZFREA Data Warehouse and Big Data Engineering, BJTU



ﬁw 1) Master Files—EX1{%

» Master files

e 1960
o MAYFR: IRRUIBHIER

o FERH

o Magnetic tape, difficult to access its data
o Punched cards

o fRIFIE=.COBOL
e MID 1960s
o Lots of mater files
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»ERTHSHIERE, BkA—1PEXBERS
o (EPEMHELIRENERHITRIZIFE
c EFNEERESR
o ARFNEFBRERES:
o BEAASREHRSZIFTENH
> MRAEAREH, MTSFHISREREAHINE
YELASEIN
o ATM, ZFHMkSS, #ig. MZER, ERFESR, ...

> FRIEFHE T ERRDASDR
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®)2) EEIFAVFEIRE (DASD)

» Direct Access Storage Device, DASD

o SEFHREAELHAF
o HIRAIE]
o By 1970

o DASDRILIRMEEEIEEEIERF(DBMS)RIHIR

» DBMSHIEHRY
o BCIEFRFIAEDASD LRIEURRNTIE
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» DASDFfiteZIrYTNEE

o IFiEEE(Store data)
o Zg|&iE(Index data)
o SREVEIHE(Retrieve data)

» DASA

o FiERERRIEH
o FiERARRIIE
o FiET A, EOZSHE
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> FERANRR, HESEFDEIER,
IBieHEANHEE, BT EIEEEERREA,

> FHEEE RE Rk /A e ARz 15 FR A L IR R —
HIZHREIR.

s DASD
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»OLTP

e Online transaction processing

o HIRASTE
o Mid 1970s
e Speed of Data access and transaction process

- JEEHR
»BIEOLTPRS, 11ENER TS

o ERMSS
o HEFEiEsh

ML 1975 R HMS AR LIRSS LR RS
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®)5) PC/AGLIERRIA IR

» PC/AGL Technology

e By 1980s, PC/AGL, fourth-generation languages
o REZRARALIEEERIZERS

o FHRHIMMIS(management information systems)
» MISIR{E#FRADSS, FRHARMISHIT)EE

o AFZISERRE.
o EEFIAFRSZIFRRREEATEWSERE.
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Ho80s AAHE

4GL
D Database

HEWE MIS/DSS

AN ERERSS FRREERY
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®)7) fAERRRNXE

> FEEIRIIRST, SRIERERS
o %, KEESRRAR
o RITIVS RS
o EFEEHIRA

» FIREURERRS
o EARLIEAMIBRS, IR, Fit, WS

° ¥

4

BiRSHRF, 7
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&, BRSSTFTHEERJekE

o FIXREBZIFRS: CRM, BPM, ...
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o —HH, OLTPRHFRERISSIIE
, ERFBERFHIGIEAGEIE,

o 53— H, MISEEDSSHREFARIEL:
EERERRHILIEASRIEE,

1%ERE
tHE,

AYEREALIE T {EXTEY
> BRI REAYE

o MNOLTPRHFTRIE:
Fl

HIRSE.
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®) 2. BB HENE R

» JHENEE=
o KIHROLTPEFALIMBAR, Fiil 7 #H1TEEHMENAY
=
» I5E

o M IHEREURES R FTRRIEHE, RIS
IR IR I HEkEEER, BTFREENATIE.
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OLTP DSS/BI
Database Database

OLTP MIS/DSS

FEER: EEREEENE
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o EERIERENSE, IEATFITRISIEFISSLIBEES I
o ZinFARHBECHER, SIMERhHEIToHRFIA

> EE—TER WAXREMES)
o IZRYHHENE FRFIEI R AN IE
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®)3) BiEHHE L

> EHETHEN

o MIEIVELRIS FRRIFEA

T—EHIEFiZE.
> SEHEVE B eXEE
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o TENVRIERI], &
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SIARIEER _EIRENE

HR

i<t

&, 2

-

RIAREZ

4

o SMEIRFEKRITENMIEZEFEER, BEERS
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@) 3. AVBERASETILSIIRR

> BAARIEN B SRR R ANLEEW
o IQRERI]. RS, FH, HNIFHREESE

» NIV TE(E
o 1IENNFRALSS, WSS, WISESRIERNERERZW

> IENFIMERIARRIZE(E
o IR, EFRBER. BioE=E. EEEE

» PR IXEEES ESZIH' KRBT ZEFEERR
HEEL, SIIEEER. FRED I iZRIERE,
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® 4. BAUERHER
®)4. AERISRAIHIR

> R E]
o HARWSWSHER, ERRFAMIL, WS3EXR
o EARBEIRE L, FEXENIESIENYISIEHIRIEEE
HhENTE R
» BB RSP REH
o XfERNEEIRLEIEHIRHENIIEESIEEEE, #in

79 “naturally evolving architecture”.

o 1MV, Rk, BARCRISIEPRFERDRRLS.
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SEARJZ T 9N
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@) 7. BARUHRIENFEN DS

» Data Credibility
o FERIRISE

» Productivity
o R, ARHIEEEMARNE

» Transform data into information
o BEURCRBRNER
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> BIZREEA—, ARE

» {540

o JWFRIVSSIEtR, —NEBI iR TBE 1 15%, 35h—3RI]

RiER= 7 10%,

o [RAEERRSLULSSAHN 7 RIFAIN SRR, WISER.

SHERR, &

VERYIRER. BNEMEHITER I ZERYRERE,

» £EH -

° BRI IZIEFTZR,

EATIE), EHEERESRE. 11'%#&1']%5147?

EEEMELFIEETER.
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» {540

o ZE— 1 HRE—E
= TaPl JRHE—EVERIRSR (corporate
, XFRRIS RS ERAR T RENFES I

o B
report)

[[=]

hsBpIEdr, BEXERIEGRE

> BRI ARTIE
o ZENZIRREEZREIR

° 1R

EIRRERITEN

4
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> RAEFHESHESS

e Oracle, DB2, SQL Server, MySQL, foxbase, excel,
access, ...

» BFHERIVIRTARNER
e Amount: E£En, ZiEn
o XM: ¥¥23. ImH

> BFARNFIRFHZERNER

e Gender, Sex, xb, xingbie>T£5!
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o iplADB2, ifklalOracle, iBIAJEETHEE
e Windows, Sco Unix, Linux, Solaris, ...

o MILEIRIR
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BMEZ, EHERIVRSSRMEEEHR, WEERIA
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> ERIVRIN SRR, MM FFEARMNA,
FERRARRIZNR

e Primitive data (Operational Data), JRIGEUE,
[ReRdLSSEURE, RIERIERE, WSSRIZURE

e Derived data (DSS Data), SH#iE, IREEIRE,
R ZIFER
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» Operational data DSS Data

e Application oriented Subject oriented

e Detailed Summarized, otherwise refined

e Accurate, as of the moment Represents values over time, of
access snapshots

e Serves the clerical community Serves the managerial community

e Can be updated Is not updated

e Run repetitively Run heuristically

e Requirements for processing Requirements for processing not
understood a priori understood a priori

e Compatible with the SDLC Completely different life cycle

e Performance sensitive Performance relaxed

e Accessed a unit at atime Accessed a set at atime
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» Operational data DSS Data
Transaction driven Analysis driven
Control of update a major Control of update no issue
concern in terms of ownership
High availability Relaxed availability
Managed in entirely Managed by subsets
Nonredundancy Redundancy is a fact of life
Static structure; variable contents Flexible structure
Small amount of data used Large amount of data used
In a process In a process
Supports day-to-day operations Supports managerial needs
High probability of access Low, modest probability of

access
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> IR RS HIER)

e Operational, application-oriented primitive data,
high-performance transaction-processing community

» HiIECEE

e Data warehouse, integrated, historical primitive data,
cannot be updated, and some derived data

» BURETHE

e Departmental, data mart, derived data, needs of the
department

> MEE

e Individual, heuristic analysis
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(#)) OBAMAHIfFBig Data R&D Initiative

Aims:

Advance state-of-the-art core technologies needed
to collect, store, preserve, manage, analyze, and
share huge quantities of data;

Harness these technologies to accelerate the Ir:ace of
discovery in science and engineering, strengthen our

national security, and transtorm teaching and
learning;

Expand the workforce needed to develop and use
Big Data technologies

National Science Foundation, National

Institutes of Health, Department of Defense,
Department of Energy, US Geological survey...
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(®) OBAMAH[FBig Data Initiative

» Department of Defense—Data to Decisions:
a big bet on big data, $250 million,... TO:

e Harness and utilize massive data in new ways
and bring together sensing, perception and
decision support to make truly autonomous

systems that can maneuver and make
decisions on their own.

o Improve situational awareness to help
warfighters and analysts and provide increased
support to operations,...
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» R—DSS Bt ARRS
o WS A&R: Business person first and foremost

o FiRAAZ: Technician second.
o BEIES: Automatic Agent

> DSSHTARBIEZR(ESS

e To define and discover information used in corporate decision-
making.

» DSSHF A RRIB IR,
e Give me what | say | want, then | can tell you what I really want.

o SIBRERILIEST, ARRESSFFRELESTZMNE, TIEFFR
IR
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» BMAIEERK
o BERIE

o Java, C++, BAEMRIOpen Source toolAJLASE,
o BUEEFETE
o B—IRAREREZTIE

o REAMBETL kiRt

o Data integrator,

o g @I TIER(workflow){EIkRiZit, FRKETLIESS, EIEIERISSREN
HEEERR LA,

o miE or WSEETL FgdlAR{E?
o BEAEIRAIER, LIRIBNFERELE.
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e DAS, Direct Attached Storage
e NAS, Network Attached Storage
e SAN, Storage Area Networks
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