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+<I T KMNBMHN DI =PNDI@N&.RD@ NOP?@\N OJ Q@F< 3IPMN@ DI
inf ormation systems 4<MDJPNPOCJIMN Q& @ @HKO®@J ?@HMN@ OC@
O@MH DI 2010 TN @&? OC@E@GIDIB ?@AIDDJIN OC@I @A
TIP ><| ?2@0 @D NJH@<MD<I@N

| DIA IMH<ODJI NTNO@H 'kI=@ ?@A@ O@CID><GI<N < N@
JA DO@@@B@>IJHKII@! ON OOIGG@ KIF@NN N@IMI?
?DNOMD=PQ@&H}BDJI OJ NPKKOM@DNDJI H<FDIB <I? 3 OM5
DI <1 IMB<IDU®DJ] _

NAIJMH<ODJI NTNO@H®<MI=DI<ODJIN A C<RR<M® NAR<M®
<I? O@G@HPID><ODJIN IGRIMFN OCGX K@KG@ =PDG? <I? PN@ 0OJ
>JGGE >@HO@ <I? ?DNOMD=PO@ P& ARGESCDI
JMB<IDU®DJI<G NgDIBN

NAIJMH<ODJI NTNO@H® 40 @ @@@>JHKJI@1 ON BMFDIB
OJB@C@OM ABS@ KiF@NN N@MI? ?2DNN@HDI@
DIAMH<ODJI OJ NPKKOM@DNDJI H<FDIBJ3MPDI<ODJI 31 OM5
<I<G@'NDN <I? QDNP<GIUBI <| INB<IDUSDJ]__

N TJP ><I N@® OC@N@IRANINIXPN JI CRJ ?DAD@ IO RTN A
?2@N>MD=DIBRIAODJI NTNO@HN @@@onents OC® H<K® PK <I
DIAMH<ODJI NTNO@H <I? 06I@0CIN@HBKJII@! ON KEDI <I
IMB<IDU®DJI #<>C A OCON@@J =@ ®HDI@
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The Components of Information Systems

'[AJMH<ODJI NTNO@HNI =@ QIR&? <N CQDIB B@ H<EJIM
>JHKJI@! ON CR<N@® NAR<ND ?0< KEG@ <I? KM@NN@N 2C@
AOMNO @@M@technology 2C@N@ @VKM<=G RC<O TP OCJPBO
JA RC@I| ?@4DIB DIMMH<ODJI NTNO@HN 2C@ BENOHBJI@! ON
KA@KG@ <I? KM@NN@N N@X&MOC@ <D2& DIAMH<ODJI NTNO@HN
ANH HIM @ O®@ID>x<G B@G?N NP>C ¥KPO@M N>D@IFIJM?@M OJ
APG®@I?@MNO<I? DMH<ODJI NTNO@HN RDGG @0J PI?@MNO<I?
CJR <GGAI OC@ON@KJII@! ON BM- OJB@C@M 0OJ =MBIBR@ OJ <l
JMB<IDU®DJI

Technology

2@CIIGJIBI =<I| =@ OCJPBO A <N OC@ <KKODH# A N>DOD*

FIJ RGEBB@ M KKMPODG KPMKIN@NHSDC@ QI@I0ODJI A OC@ RA@

0J OC@ C<MI@NND BSEMIFAM <D*D<GCEDBB G@IJGJIBI C<N

=@JH@ P=DLREIIPN DI ?<DGBA OJ OC@ @BXC<DO DN <NNPH@

0J <B<TN =@ &DG<=GE RNQ@AB<Nc@NM GXODJI N ?DN>PNN@

@M@ OC@MNO @M3IHKJI@! ON A DIMMH<ODJI NTNO@HN Z

C<MR<M® NAR<MD <I? ?<0< KGG A<GG PI?@M <QEBIMIA

O@CIJGIBI #<>C JAOC@N@ RDGG @iNi®IVk| DI?DQD?P<G >C<KO@M
O OCDN KJODk NDHKG@W®P>ODJI NCIJPG? C@GR DI TIPM

PI?@MNO<I?DIB

Hadwae

&<MR<M® DN OC@ D=B@ KDx=G KIODJI A <I DIAMH<ODJI NTNO@H
Z OC@ KeMIP ><|I OJP>C IJHKPO@MN@=J<MN ?DNF ?N@IQ <I?
AG<NC ?NIDQ@ <GS<E@KG@M DIAMH<ODJII NTNO@HNG<WB &R
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OC@N@ TRM® 3IHKJII@! ON APIBDJI <I? RIMF OJB@C@M RDGG =@
>JQ@®@ DI IC<KO@M

Softwar

1IAR<N® IHKMDN@N OCEMN@NOMPRIIN OC<0O@GG OCR<TEAMV
RC<O OJ ?2J1JAR<M® DN JO O¥BG@ D XIJO =@ OJP>C
.MIBMHH@MN @0@ MR<M® ¥ GKDIB < N@MD@NDINOMI>JIN
O@GGDIB OCR<MMRCO 0J ?J 2R H<DI ><O0@BJMD@MWAR <N@
<@ -K@%0ODIB INO@HN <I? KKGDBJI NAR<M® -K@¥ODIB
1ITNO@HNASR<M® KMD?@N OCEEIM A=@R @01 OC@ CHRAND <I?
OC@ KKGDBJI NAR<MD #S<HKG@MN JK@@DIB NTNO@HKM A
K@MNJII<@HKPO@M DI>GP?@ H3AM 5DI?IRN <I? 3=PI OP *DIPS
2C@ HI=DG@ KCJI@ XCDN8 NTNO@H FHeVDN ?JHDBG@=T %JIBG@
I?M JD? <I? KKG@-D KKGD><ODJI NAR<M® <G&N OC@ PN@M 0OJ
K@NMH O<NFN NP>C <N@eWIB ?J>PH@DON @&JMWDIB ?<O< DI <
NK@&?NC@ JM H@NNBIB < AMD@I1? AR<M® RDGG SEGE® HIM@
OCJIPBCG DI IC<KO@M

Data

2C@ OCDOIECIIGIBI >JHKJI@I O DN &< 3P ><| OCDIF A ?<O< <N
< >JGGE@DJI A AGN $IMSEHKG@JPM <??@NNCED >0 NOR@
KINO<GJ?2@ TJPM KCJI@ IPH=@M<I? TJPM NJ>D<G R@MDIB
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<>>JP| O <@ <GG K@®A ?<O<*DRD NAR<N® ?©< DN <GNIDED=G@
Pl<=G@ 0OJ =@@\@! DN 100@ NO@ .D@N A PIN@B@ ?<0< <@
1J0 Q@W PN@AP®O <BRHBO@ DI?@@ <I? JMB<IDI@ OJB@C@M
DIOJ < ?0<=<N@ @< x| =@JH@ < KR@MAPG OJIG=RNDI@NN@N
-MB<IDU®DJIN 3JGG@ <GG FDIMFO< <I? PN@ODDJ H<@ ?@NDJIN
RCD>C # OC@I =@ <I9G@ <N 0J OC@MM@OIRI@NN 2C@ INBN
JA ?0< DN OC@| PX}@ DHKM)@ OC@BHDUODIN K@IMH<I>@
IC<KO@M RDG&N JI 2<0< <I? ?2<0<=<N@N <I? RJD DN PN@I
JMB<IDU@DJIN

Networking Communiation

@ND?@N OC@IT&EBI >JHKJI@| ON CER<N® NAR<MD <I? ?<0<
RCD>C Gz@ GJIB =@ >IND?@@ OC@ JM@d OC®@IIJGJIBI JA
DIAMH<ODJI NTNO@HK® O<N =@ NPBB@NRO@C® Ji@ JOC@M
>JHKJI@I O NCJIPG? =@ <??@JHHPID><ODJI | DIAJMH<ODJI
NTNO@HI>@SDNO B0JPO OC@ &DDIHHPID><O0@ Z OC@MAO
K@MNJII<GHKPO@MNGR@ NO<I? <GJI@ H<>CDI@NDCRDZ 1JO <s@NN
OC@ EMIB&R@®@MDI 0J?IN AK@MIII@ >0@RJIM5? O DN <I
@GORH@GANR IHKPO@M @CRI@N 1JOJH@ >0 0J <lJOC@MIE@
JM 0OJ < @Q@®IM 2@CIDx<GG OC@ I®IM-DIB 3IJHHPID><ODJI
>JHKJI@! O DN H<?@ PR C<RR<M® <I? NXR<M® =PCOCDN NP>C <
>IM@ &OP@ A OJ?EN DIAMH<ODJI NTNO@HNGDEBC<N =@H@ DN
JRI> <O@BIM @RJIMFDIB RDGG J@a@®@® DI |IC<KO@M

People
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5 C@! OCDIFDIB <=JPO JMHA<ODJI
NTNO@HN> DN<@T OJ J&PN JI OC@
O@CIJGJBT >JHKJI@! ON <I? AMB@ OJ
GJIF =@I? OC@N@ OJIGN OJT APGG
PI?@MNO<I? OC@UMBEIDJI DDJ <l
JMB<IDU®DJI A>PN JI OC@ KEG@
DIQ&@ DI DIAMH<ODJI NTNO@HN DN OC@
I@SO NO@KJBMOC@ AMD GDI@ PN@M
NPKKJE® NOAAOJ NTNO@HN RGN OJ
2@OGIK@MN <GGDER® OC@ >CD@A
DIAMH<ODJI MD@M!'- OC@ KEC@
DIQI&@ RODC DIMH<ODJI NTNO@H® <Mt gezos, Anazon CEO
<| @NN@D<G @G@H@CE@ KEGC@
>JHKJI@| O RDGG 3@@&® DI |C<KO@M

Proces

2C@ G<N@HKJI@| O A DIMMH<ODJI NTNO@HN DN@INN KM@NN
DN < NOMDNO@KN Plg@@l OJ <>CQ@ < ?@NRPMPO3H@ JM
BJ<G ITAJMH<ODJI NTNO@HNa<M&HDIB HIM@ DD@BU@ RBDC
JMB<IDU®DJI<G BMONN@N =DBEBME0@M XWM>0DQD<I? =@ @M
>JI OMG OJ OCIN@HANN@WO NDHRGPOJH<ODIB <9DQD@N PNDIB
O@CIGJBI DN 1JO @IJRB Z =PNDI@NN@N GJJFDIBODEDU
DIAMH<ODJI NTNO@HN HPNO ?J@JRC@ PGODE<BI<G DN OJ KM
KN>@NN@N =J0u@VIIGE? @SO@MIFG@IC<I>DIB DO@MABN RIC
NPKKGD@MN <I? >PNOJH@®ING2BT =PWRIVPN NP>C <N *=PNDI@NN
KN>@NN @/@IBI@MDIB *=PNDI@NN JK&NN H<I<B@H@I| <I?
"@IO@MKMDAIPA® KG<IIDIB_ <GE@<0VJ ?J RDC OC@IODIP@
DHKNMQ@H@D A OC@N@ =PNDI@NERW®N <I? OC@P@BODJII A
O@CIJGJIBI RIMC OC@HPNDI@NN@N CJIKDIB OJ B<DHK@®OD®
<?XI O<B@ @M OC@DNK@OOJIJMN @ CEF A>PN@ JI OCDN
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>JHKJI@! O A DIMH<ODJI NTNO@BGI@ KM@NN @G@Ha@nl
DIAMH<ODJI NTNO@HN RDGG =@ ?ON3eKKEDM

The Role of Information Systems

7JP NCJPG? IR PI?@MNO<I? OC<DIMH<ODJI NTNO@HNQ@<<
IPH=@M A QDXGIHKJII@! ON NJH@ ODBG@ JOC@MMNEDEG@ <I?
NODGG JOCBVR@MNIII@ER® 2C@NEHKJII@! ON 3GG@ NO@I
JVB<ID@ <I? ?2DNOMD=P@@ @8RBCJPO OC@BHDUODJI P H<T
C<Q@ @ MG OCO JI@ A OC@B®NAIDIMMHODJII NTNO@HN
DN OJ G@F?©< <I? OPMI@ DDJ DIAMH<ODJI <I? OC@! @MAIMH
OC® DIAMH<ODJI DDJ JB<IDUODJI<G FRGEB@ N O@IJGJIBI C<N
2@@GJIR@ OCDNJ®@ C<NQ@@ DIOJ OC@ =<>F=JI@A JOC@
JMB<IDU®DJI H<FDIB DIMH<ODJI NTNO@HE@BE O QIIMT @R
=PNDI@NN 2C@@B®DJI A DIMMH<ODJI NTNO@HRDIB<IDUODJIN
C<N KIBN@NR@Q@M OC@Z@N

$MHOC@ G@ N OCBPBC OC@)

N > JHKPO@MNGR@ N@ <N
< R<T OJ HM@ @2>D@TG ?J 4
><G>PGRJIN2CAN@ DIMNG —
=PNDI@NN JHKPOGNMN @B . e Ciermor e Kaonal
MJHNDU® HIINO@MN QD Laboratory)

N@Qa¥G H<>CDI@N @DIF
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0JB@C@AC@ KMDHERUMF R<N OJ JBKID@ <I? NOJ&I GBI® JGPH@N
JA DIBMH<ODJI OCx RO® CR®JPN OJ H<I<B@T=C<I? -IG T GB@®
=PNDI@NN@N @EQD@N <I? G@MIH@D <B@I>D@IPG? <AMP
OC@H <I? OT@JJIF < >@R J A NK@<G@K@MNJII@G <I? 2@<0@
A<>OEI@ON OJGDP@ DMH<ODJI 0J BAIDUSDJIN

Time-sharing <G®I@ ?JU@IN JM @I CPI?M@N JA PN@MN OJ
NDHPGOJRMNG <>@NN H<DKH® IHKPO@MNIANEI=<ODJIN DI OC@
N<H@ =PDG?DIB JM HDRF@NEKDxG APISDJIN DI>GP2?@ D@D
><G>PGBJIN <I? <>JP| ODIB <GG PI?@M QB@@M PH=@IGGA 3<0<
KNI>@NNDIB

I .. — ' OC@ G)@ N
I S B S

=== - S A +<|PA<>0OPMDIB @NJIPNON

| I ' |

] I - . G<IIDIB +0. NTNO@HNGR®
s w— w— w w DIOWPP>@  2CDN  N@R<\N@
I T I 7 -

. ) MPIIDIB JI < H<DIAMH®@
Registered trademark of International
Business Machines >JHKPO@NB<Q@ 3HK<ID@N OC@

<=D@A@D 0OJ H<I<B@ OoC@

H<IPA<>0OPMDIB KAM@®NN H<FDIBEDHIN® @2>D@I! $8H OM>FDIB
DIQ@I0JN OJ >@&ODIB =DGEND@MD<GN OZRSD® KIWP>0DJI OC@
+0. NTNO@HN Ex@ HIM® =PNDI@NN@BNIMOJ DO @ BEI@IHKPODIB
DIOJ OC@DM>KWN@N +' =@><H@ OC@ ?JHDI& H<DIAM@
>JHK<I T 1JI ODIP@DHKNIQ@H@D DI NAR<M® <I? OC@XDG<=MGD
JA>CaK@M CHRKMNR @2 IOP<GENPBCO H<DIAW@ IHKPO@MAN?
OC@D@GP ND=GDIB OCEHKPMOM@MIOJ HINO (BB® =PNDI@NN@N

2J?<T TIP KN=<=G OCDIFA DGD¥ <GG@! IIMOC@MI !<GRID<
<N OC@@O@MA\JIHKPODIB <I? O#CIJGJBI PO DI OC@QTMNA OC@
H<DIAMH@N ?JHDI<I>@ 3MKJIMODJIN DI OC@bB@M FDII@<KIGDN
<I?1 0 <PG KMP>@ HINO IHKPO@MN 2C@@&10 A OC@ K@MNJII<G
>JHKPO@MEMIPGO OC @@ O @M IO@1IGIBT . @RIOP<GEJ QDIB
0OJ DGDhA <GG@
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The PC Revolution

'l OC@ BMNO HD=MKPO@M<N <IlJPI> @ JI OC@ 3Q@MA
Popular M echanics OC@ GO<DM 'ON DHH®O@ KJKPGIMD
NK<M&@ OC@ DHRBODJI A @O@K@I@PMNQ@WVRC@® <I? OC@M
R@@ NJJI ?2JU@IN A IHK<ID@N H<IPA<GPMDIB OC@K@WNJII<G
>JHKPO@MN2CJPEC <O BMNO EPNO < ID>I2@>&MeM IHKPO@M
CJ==TDNON DBI&®H@ON DI PN<£DG? OC@&DG<DAR KOG
NJR <MD @@J BVRDIB N<G@N 2C@ HINEMH@®IO A OCQ@NMED
K@MNJI<GEKPO@M HGMNR < @GDG@HK<I T FIJRI <N KKG@
IJHKPO@MC@?@ =T 10@@ J=N <I? 1 0@@ 5JUD<F RDC OC@ CPB@G
NP>@NNAPKKG@ " , JO R<I ODIB OJ =@ G@rO A OC@ENGPODJI
DI '+ O@H@ RDODC +DxMIJAO OC@| EPNO <ORB<BHK<I T
AM OC@DM K@K NTNO@H®RING <I? CPMMIHIMND GA@ OC@DM
JRI Q @MNDJAIOC@ K@MNJIEBRPO@M NDHKEGGCG@C@ ~.! IH<GG
=PNDI@NN@NKA@GC<? <AMW<=G@ JHMKPODIB OGCx 3IPG? KIMD?@
OC@H R @@ DIAMH<ODJI NTNO@HBKPG<KMIDJA OC@+ .!
B<Q@ G@BH<F OJ OC@ HI>MKPO@M <I? (D RN I<H@
Time H<B<UDI@ "<IJ A OCGEM_IM

@><PN@AOC@+.] NJIK@I
<MCDEOP@ O RN @NT 2M
JOC@MIEK<ID@N OJJIKT JM
~>GJl@ D "PMDIB OC@ N
H<I T IGR >JHKPO@M
>JHK<ID@N NKNM PK JA@MDI
G@NMNK@INGEY @MNDJINA JOC@
.l 2CDN ?M Q@@ KM@\ 2RI <I?
NKPM@ DIIJ GODJI  +D>MJAO
2@@GIRk@ OC@ 5DI?RN
JK@¥DDIB NTNO@HOBI@MNDJIBM PC

DI =@ >JHDIB OC@DMNO
>JHH@MD<GOP>@NNARBGEQ@ 2TKES PN@WAOC@ .! ?PMDIB OCDN
K@MDJ? DI>GPFIMN KM>@NNDIB NEENC@N <I? ?O<=<N@N
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2C@ON@< !N R @® NO<I?<GJI@ H<>CDI@N 1Jo@>>0@ OJ <
|@RIMF

Client-Server

'OC@ HD? N =PNDI@NN@N =@B<| O@NIZ @@E0J Jll@ >0 OC@DM
>JHKPO@MN <N <TROJ 3GG<=3N@ <I? NC@I@NIPM®N )IIRI <N
>GD@IN@¥@M OCDN GRIMFDIB <MCD@EDOP® <GR@ PN@MN OJ GJB
DIOJ OC@ *¢& M, @RIJM *, AMJH OC@DM ..OC@GDh@! F
>JIl@ >ODIB OJ <@IONG 3HKPO@MEG@" N@G®M2C@ N@BM FPG?
GJIFPK K@MHDNNDMNgC PN@M OJ0@MHDI@ RCJ C<2@NN OJ
XMDJIPNaGMIIPNM®N NP>C <N KM®@MN <IDE@N AR<ND IHK<ID@N
=@B<I| ?7@@GJIKDIB <KKGDIN OO<GR@@ HPGODKG@ PN@ NHEOUN<>
OC@ N<HOOx © OC@ N<H@ ODH@ 7R @I0J NAXR<ND
<KKGBGDJIN WM JHHPID><ODIB RDC OC@MNO KIKPG<M PN@ J
@G@WD> H<DG <KK@DIBQ OCDN ODH@

2CDN I@RJIMDIB <I? ?<0<
NC<MDIB <GG®&GDI@ REIDCDI
OC@JADI@N A @C =PNDI@NN
1C<MDIB A @S@MD> ?<0<
@R @»| xIHK<ID@N RN < @™
NK@D<G@U API>0DJI
IJHKPO@MN @ IJR N@| <N OJIGN AGE&<=3u@ DI@MIFGTEDCDI
<l JMB<IDU®DJI 2C@N@IR3IMN A JHKPO@MNAR@ =@HDIB NJ
KIR@MAPG@OCER@@ @KG<>DIB HRIJA OC@ APIBJIN KEDDJIPNG
K@NIMH@ =T OC@ BGM H<DK® IHKPO@MND <« AMODJI A OC@
>JNO O RN ?PMDIB OCDN @0® OC@MWMNO &@MKMDIG®NJIBN®D
. G<IIDIB #0. NTNO@HNFR® ?@2GJIR@I? MPI JI OC@ >GD@N@@M
<MCDEDP® | #0. NTNO@H DN <l <KK&I>JI ROC < @ONGIER
?<0<=<N@ @Cx| =@ PN@®OJ MPI < JHK<I TN @O =PNDI@NNO&D
N@K<@ HJI?PG@BMA<>JPI ODIB Bi<I>@ D[Q@IOJW CPH<I
MONIPNBON <I? H<IT HIM@ #0. NTNO@HN GREB0@MHSIN 1.

®
Registered Trademark of SAP
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G&DIB OC@Q<R MKEN@@ OC@ No&@ A OC@ GNDI DIMH<ODJI
NTNO@HNO@BMIDJI #0. NTNO@HN RDGG =@ ?RINFMK@ @M

The Internet, VBrld Wide Web and E-Commes

2C@ BMNO GJIB ?DN@<I>
ONMINHDNNDJI ®a@@l ®&J
>JHKPO@MN P& J
- >0J=@M RC@I
?2@@GIK@MN PI?7@M C@@DZDM
JA "M *@I<M? )G@DIMF N@OD
oC@ RmP "GJBI_ AM OC@ UTAH
><HKPN JA 3* OJ 10<IAw
O@N@*C 'INOOPO@ DI @IGJ
. <NF I<GDMID< < ?DNO@> A
JQaM HDG@N 2C@ G® ULs UCLA
100@N "QIGN@D0 A "@®IN@
SNEO@ <I? API?@? 0. , @

?2X>@ O0@NG#C .MIEGON
?HDIDNOMDDJI <I
@GK@MDHEBG @I RCD>C ARPANet, 1969
@O OP<GEG=@<H@ FIJRI <N
OCa o@vt@ 0. , @ =@B<| RDC EPNIPM 1J?@N JM Qi@N <&M
CPH=G@ NO<& OJ?EN 1 O@MuaIDODICCC@ O@MOaXN JIADI@
OJ PN@TPID@MOD@N @EIMIH@D <B@I>D@N <@ NG*C@MNNEMN
RO® @PD® OJ OK@ JHH<I?N 0J?9 R@ @@&M OJ OCDN <N
>JHH<I? GDI@. DI JM@M OJBHPID><0@ <I? GMAAMDGS@N 2C@
AOMNO @ H<DG H@NN<B@N O@KI@RO® N@I DI OC@\@ N <N
< AR QM GBE IHK<ID@N $<I?@ ANH GJ><G I@JIM-N OJ OC@
'o@MI® 2C@ JHKPO@M <Rl IJR @®DIB AM < KPMIG
>JHKPO-ODJI<G 7 @@ 0DJ OC@IRG? A ?DB<GIHHPID> <ODJIN

"1 2DH @MI@MN @&&? @D GJIR@ NDHKG @¥T RIM N4+ C@MN
OJ NC<® DIMH<ODJI @M OCeb@Mid < 31> @KO C@GG@DC@

RI
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World Wide Web_ 2CDN Q@IODJI =@&H@ OC@GC<NQIM OC@INDC
JA OC@O@MIEXN < RT AM =PNDI@NN@N OENOBMH<ODJI <=JPO
OC@HN@®! N R==0RN@MN <I? O@Mta3|l@ >ODJIN =@H@ OC@
IJIMH >JHK<ID@N MPNC@J BWE ?JH<DI I<H@N <I? >M&xO@
R@=NI@®N
amazon Com ' OC@ , <ODJI<G 1>D@>
¢ $JPI?< ODJI RCD>C B@®MI@
) CJR OC@ | 0@V RN PN®@
Registered trademark of Amazon.com,
Inc. G MaONOKDIIN JI DN
>JHH@MD<G PN@ !'IMKOBUIIN
NJJI M@&GEHY OC@ CPB@ KJIO@A X ?DB<G HAADKGE® JI OC@
' O@Maax|? DI =JOC @ <T<I? HU JIR @@ XI?7@? H<?
MPNCA DG@NOH@IDI I O@MOz<N@=PNDI@NN@NB@C@ ?JAkE
=JJH OCNIPBC OC@@& N <I|? OC@I| OC@ ?JOk =PNO DI
2C@ =PNO 3PM& <N DQ@NOJMN @DM N@DIB CPI?@N JA
>JHK<ID@N @KJUDIB GINN@N <=<IRI@C@DMI®NOH@N |
DHKJ®<IO JPOH@ AM =PNDI@NN@N RCX OCIPN<I?NAJHDG@A J
' O@M@a@3dlI@ >ODJIN DI OC@HA JA B=@M JKOB=G@ ®R® G<D?
<MPI? OC@ RM5? ?PMDIB GCODH@ 2CEMR? =&H@ OMPRDEP_
C@?DIB DDJ OC@ RAHDGG@IDPH PNC@MDIB DkOE& @ &NMGBJI
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http://www.ford.com/technology/sync
http://www.npr.org/blogs/thesalt/2012/05/03/151968878/the-smart-fridge-finds-the-lost-lettuce-for-a-price
http://www.coca-colafreestyle.com/

#<>C JI@ JM @V DN ®@@NM® OJ <N <bhit < =G@I?DIBA OCARD
RJWN A=DI<M_<I? ~?DBD_  BNPK JA @DB =ON DN HRI <N < byte
2C@ BMNO K@MNJIK&EPO@MNPRG? Ki+@NN £IN A ?<0< © JI>@
2C@ IPH=@MAI=DN OC=x| =@ KN>@NR@T < 3JHKPO @NKN>-@NNJIM
<0 JI@ ODH@ DNRFKN word size 2J?<TN .IN><IKMJI>@NN =DN A
?<0< © < ODH@ RCD>C DNGRO@® O @4Mbit pr ocessor>JH@N A
7JP <N@ HINO GIIEBPNDIB <JHKPO@M @D < =DO Ki+@NNJIM

Sidebar: dderstanding Binary

2C@ IPH=@MDIB NTNO@HADMNGRI@ R<N <N@ <GNJ FRI <N
"@>DH<GI '<N@ @<>C JJGPHIDIOC@ IPH=-@@K&N@N < KR@M
JA RDOC OC@HKI@IO DI>@&NDIB DI ©C 3IGPHI <N TP HJ Q@ OJ
OC@ G@N N®I DI OC@ O<=G@

2CJPN<I?N &PI?M@N 2@IN 3IDON

2C@ MOBHINOIGPHI MOK@N@IN PION JM OC«ERP@ MIWMOCIPBC
IDI@ 2C@ 180 3IGPHI ANH OC@ GIEI@KEN@N O@IN JM OGP @N
O@IN R@IOD@N QOEMDXACAR@ =T OC@ CPITN JIGPHI JI@
CPI?M@ RJ CPI?M@ @> OC@! OC@ OCJIPN<IBPHI J@
OCJPN<I? RJ OCJPN<I? @> #SK<I?DIB OC@ O<=G@@&=JP ><I
RMO@ OC@ IPH=@M  <BGARN

2CJIPN<I?N &PI?M@N 2@IN 3IDON

IC<KO@M &MR<M@V



IJHKPO@MN PN@ OC@ <N@ IPH=@MDIB NDMD@KM1OJ <N@
@>C JIGPHI C<N < <N@A <I? C<N <I DI>MENDIB 8KJI@IO QGP@
HJ QDIB 0J OC@G®A®RI DI OC@ 0<=G@ R@GJ

2RJ 2RJ

SP=@ NLP<@ 2RJ 3IDON

2C@ MOBHJINO JsPHI MOK@N@N JM PIDN 2C@ 18D
>JGPHI AVH OC@ GIR@K@&N@N GRIN JM 2C@ OCDMGPHI
MOK@N@N JIM <|? OC@ F°MC IGPHI MKEN@N JIM
#SK<I?DIB OC@ O<=G@@&@=JP ><I N@@ CR OC@ 2@H<G IPH=@M
DNJ QU@@0J DI =DI<M <N 2G&RIN

2RJ 2RJ

>P=@ NLP<@ 2RJ 3IDON

31?@MNO<I?DIB =DIZNDN DHKAMIO =@<PN@IC@GKN PN PI?@MNO<I?
CJR >JHKPO@MN N@X? OMNHDD 20< ~=D_ DN OCREGNO @B
JA 20< NOZBI@ NG@VN @IL@M < JI@ IM@W 'A < IHKPO@M
R<I ON OJHHPID><0@ OC@ IPH=@MO RIPG? |@ OJ N@I? DI
=DI<M <N NCBI <=J Q@ 2CDN DNPM =ON 4 ?<O< ND@ M ?DBN
<\@ @@ "= TO@DN =DN A < IHKPO@MRO@OJ ONNHDD OC@

IPH=@M DI < STO@ CDRIPG? N@I? 2C@ CDBC@NO IPH=@M
0C® x| =@ N@® DI < ¥0@ DN  RCD>C DN RCD>C DRE@
0J

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



N OC@<K<>DD@HN 3DB<G T@&N ER |@R O@MHNERD ?@2GIR@
0J D?@DAOC@<K<>DD@N K¥+@NNIJMN H@HMIHM? ?DNF NOIB@
NK<@ .NOBEN R® <KKGD@ OC@IRP byte OJ @K@N@ ?BE IO
JW@MNAJ H<BIDP?@ O>@ OC@N@ <NIB<G NK@=ODJIN OC@
KNOBEN R®@ JMDBGGH @I O OJE@K@N@ HPGODKG@N J RCD>C
DN =PO CQ@ HI® @B@IOG =@l| MPI?@? AIM OC@ MNRFA
NDHKGO>0J H@I HPGODKG@N J <N NCRI DI OC@ 0O<=G@ R@GJ

Prefix = Represents Example

FDGJ J@ FDGFO@ JI@
OCJPN<I? OCJPN<I? JO@N

H@B<IO@ JI@

H@B< JI@ HDGGDJI HDGGDJIG@N

BDB<¥O@ JI@

BDB< JI@ =DGGDJI “_jcehTnan

o@M Ji@ oMDGGDIPEMOe JI@

OMDGGDJOI@N

K@-< J@ K@<¥o@ JI@
LP<?MDGGDJLP<?MDGGDID@N

&< J@ @<-TO@ JI@
LPDIODGGDJILPDIODGGDID@N

J@ uan<¥io@ JI@

ugp= N@ODGGDJI N&ODGGOD@&N

TICD< J@ TID<I0o@ JI@
N@KODGGDJIN@KODGGII@N

Tour of a PC

GG K@MNJI<BIKPO@MNINDNOAl OC@ N<H@ =<NBIKM}@| ON<
@1 ONG .N>@NNDIB 3.3 H@HJIJM T >DMPD =J<®M NOWMB@ <I?
DIKPGPOKPO ?@D@&N GHIN@@WI?DBD<G T@® PN@N OC@ N<B@ N@
JA JHKJII@! ON NJS®HDIDIB OC@ K@MNJIKBRPO@M RDG@ HP

IC<KO@M &MR<N@V



DINDED DDJ OC@ NCMH#R A < QMO JA ?DBD<G TWEAN @EN <
~OJPM_AI<K K@OMNJII<BHKPO@M

Procesing Data: The CPU

2C@ 3IM® A < IHKPO@M DN OC@K¥3I|.N>@NNDIB 3@ JM 1.3 'O

><| =@ OCJPBO A <N OC@<BMI_A OC@Q@@a® 2C@ !.3 ><MMD@N JPO
OC@JHH<I?N N@IO OJ@F OC@ MR<MD <I? NDPMIN@NPGON OJ =@
<>0@PKJI

2C@ GD@NO NSRO® GBI >BRD
=J<MN RDC GDbp® API>0ODJI<G@D

iI'ItE” 2J?<T < 1.3 > <| K@OMIMH < GB®
L’ MO JA API®DIIN 2CE@M<@ RJ

e KMDHAMH<IPA<>OP@MNAJ 1.3 N AM
nier” o7 K@MNJI<G JHKPO@MN |10@G <I?
? XI> @ +D>M "@QD@N+"

2C@ NK@ ~>GJ>F ODH@A < .3 DN
H@<NPi? DI C@®U C@W DN THRA
<N JI@ I>GC@ K@MIN@ FDGIJC@MW <==NDI@ F&U DN JI@
OCJPN<I? 3>GA@N K@NIR@ H@B<C@MJH &U DN JI@ HDGGOIHG@N
K@M NI <I? < B DB<C@M B& DN JI@ =DGGDIGAON KOMIR@
2C@ '.3] N KNM>@NNDIB R@M DN @NDIB © <I <H<UDIB #D@N@
OC@ ND?@=<M <=JBREN *<R

@ND?@N < A<NO@M >GJ>F ODN@3 OCBKN I O<DlI HPGODKG@
KNM>@NNJIJMN 2C@N@ >CDRN<RIPP<G IM@ ARJ KMI>@NNJIMN
LP<? >IM@ AIPM KiF»@NNIMBI>NEN@ OC@IKWNNDIB REM A <
>JHKPO@MT=KMQD?DIB OC@%#=DGDIJA HPGODKG@N.8GG NC<MDIB
OC@ BMa@NNDIB GIJ420@GPIM@ D KM@NNJIMBI ©<DI JIM@N <I?
OC@DM @W KM@NNJIMBI ©<DI >=IM@N 2CDN QDY@RN CR <
CPU works.

Intel Core i7 CPU

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?


https://www.youtube.com/watch?v=cNN_tTXABUA

Sidebar: Mo@®Lav and HuangQav

N TJP FIJ R >JHKPO@MNBE@<NO@RWI@&M +<I T ODH@NaR<@
IJO NPi@ DA@ RIO OJ =P OJ?9N HI?@G =@N@ |80 FREDF @
RJI ]O =@ OC@ HINGEk2@ <I T HIM@ %JRII + JIM@ JI@ A OC@
API?@MNA 1 O@GaNBIDU® OCDN KC@IJH@1JI DI 1IJODIB OC3
HD>NKM>@NNIM<WDNOJIMPY ON C<? =@ ?JP=GDIB @™ T&M
&DN DINGB @2 IOP<G@E&® DIOJ +JIMAN *<R

2C@ IPH=@MA DD@BV@ >DWPDN JI < >CDK ?JP=GC@ID@IRJI
T@&MN

+JIMAN *<R C<N =@| B@I@G@ DIOJ OC@JI> @KO QC<
>JHKPODIB KR@M RDGG ?JP€@® ®J T&MNIM OC@ N<H@ @vID>
KJIDIO 1JOC@MHE JA GJIFDIBOCDN DN OJ OCDIBO@KEIDM OC@
N<H@ 3HKPODIB KR@M RDGG =@ >PO DQ@¥CERJA @&GMN H4IMAN
*<R C<N C@G? ONR@Q@MKIT T&AMNN@ BBPE =@BJ

2C@ GDBWD A +JIMAN *<R <M@ IJR =@DIB @&>C@ <I? >DMPDN
><IlJ0 =@ MPP>@ APRIC@M:JR@@ME&P<IB]N *<R MDB<DIB
%MKCD>N M@NNJIMN 8I8%.3 N H<T @GO@I? RGGEDIOC@ ARDPM
, QD?Pk #- ( @IN@I &<IB NKJF@ © OC@ %.3 @CIJGJBT
IJIA @@I>@ DI +<MC  <IIJPI>DIB OC< O OC@ NR@A %.3N <@
DI>MENDIB A<NO@M OGIMEN *<R , QD?Pk %.3N <i@ ODH@N
A<NO@M OD@ABMN <BJ @ <?HID@ OCO OC@ &> @H@D DN
=@<PN@ A <TXI>@N DI =KDEOP@ H@HJWM O&CIJGJBT
<GBJKIBHN <I? DO@WI@ >ON

IC<KO@M &MR<NDV


https://commons.wikimedia.org/wiki/User:Wgsimon
https://spectrum.ieee.org/view-from-the-valley/computing/hardware/move-over-moores-law-make-way-for-huangs-law

Motherboad

2C@ HIOC@M=3DN OC@ H<I
>DMPD =J<MJI OC@ IHKPO@M
2C@ .3 H@HJIM <I? NOIMB@ [
>JHKJI@I ON  <HJIB  JOC@NI
OCDIBN <G@I@>0 DDJ OC@
HJOC@M=JM + JOC@M=J
>JH@ DI ?2D@@I0 NC<K@N <I2'
ND@N ?@K@I?DIB PKJI RJ

Motherboard
>JHK<>0 JM 8K<I?<=G@ OC@

>JHKPO@M DN ?@ROBI@@ YNO HJ?@MI HIOC@M2NRIQ@ H<IT
DIO@BU@>JHKJII@| ON NP>C <NGIM DIO@MA:=N QD?2@<I?
NJPI1? KMI>@NNDIB RCD>@3IM]PNG@.PD@ N@K«Z’@JIHKJI@I ON
2C@ HJIOC@M=3<MMQD?@ (0
HP>C JA OC@ =PNAJOC@
>JHKPO@MDC@ O@s M@M
0OJ OC@ &Em®S 3@ >ODJIN
—@rR@ D@0 IHKPO@
>JHKJI@! ON 2C@ =PN DN <I|
DHKJ®@<IO AQGIM DI
?@@MHDIDIB  OC@HKPO@M]
NK@ Z OC@IH=DI<ODJI ACR Motherboard bus traces
A<NO OC@ =RNOMINAOM B<
<I? OC@ IPH=@MAJ?O< =ON OC<x| =@ HIJQ® <O JI@ ODH@
?@@MHDI@ OC@?PNRC@ GMa@N N®I DI OC@ DH<B@@xNI OC@
PI?7@MND?@ OC@ HIOC@M=FHMKMIQD?@IH@ >ODJIN @R @RI
HJOC@M=J2MIHKJI@I| ON

Random-Aces Memory

5 C@! < 3IHKPO@M =3JON FEMEN 0J GI<? DMH<ODJI A NOIJMB@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Td?



DIOJ DN BRMFDIB H@HJW 2CDN BWMFDIB H@QHJIW ><GG@<I?JH
> >@NN@HJIN 0+ > <I OMINA®M B< HP>C A<NO@M OC<Il OZ@ C<M
?DNF IT KMBMH OC© TP <M MPIIDIB JI OC@IHMKPO@M DN G3<?@
DIOJ 0+ A JM K¥F-@NNDIBIM?@MK < IHKPO@M OJH @40 @G
NJH@ HDIDH<G <HJRI A 0+ HPNO =@ DINO<GG@HINO ><N@N
<??DIB HIM® 0+ RDGG <GGOC@IHKPO@M OJ MPI A<NO@GIME® M
>C<M>0@MDN®@I»X+IDN OCO O DN IRODG@CDN H@N OCO O x|
NOJE ?0< <N GJIB < DN@@DQDIB R@Ns C@! OC@HKPO@M DN
OPMI@J AA <IT ?<O< NO@DI 0 + DN GIJNO

0 + DN B@I@MEDINO<G B
K@MNJI<GHKPO@M OBBC OC@
PN@A<IP=G@ <O<0O0@ " 0 .
H@HIM HJI?PG@ 2C@K® A DDR4 Memory
"0 <>>@KA@I0J < IHKPO@M
DN ?@K@I17@PKJI OC@ HIOC@M2 RO @ CQD =@| =<NBGICGAPM
B@I@@DJINA"™ 0" "0 " "0 " "0 <I?" "0 #<>CB@l@&ODJI
MPIN A<NO@M OC<I| GR@IRM RT ™ 0 > <K<=G@ANK@N ®Dx@ <N
A<NO <N'0 RCDG@IINPHDIB G@NBGD<B@

Hard Disk

5 CDG@ OC® N PN@ <N
RIMFDIB H@HJIW OC@IHKPO@M
<GNJ I@N < KG® OJ NaBMo<
AM OC@ GJIB@M O@IND A
0J?dN K@MNJI<GKPO@MN PN@
< C<M ?DNFIM GJIB O@MHO<

NOXB@ C<M <?DNF DN
>JIND? @@ JIQ JGODG@
Hard disk interior NOXB@ =@PN@ RC@lI OC@

>JHKPO@M DN OPNIM@OC@ O<
M2H<DIN DI NGB® JI OC@ ?DNE&™ AM RC@! OC@HKPO@M DN
OPMI®@JI "MD@N RIC < =K<>OF G@NN OC<I@#TO@ PNPRGE&D

IC<KO@M &MR<N@V


https://www.kingston.com/us/memory/ddr4

EPNO JI@ KB@MJOD@ OC@ NB@B KM DI OC@ DH<B@@ZT@ M
RMO@ <MH HPNO =@ GDNI® JQ@M OC@ <KHNIB@ ONF =MD
<>>@NNDIB JM RNMIB 70<_

Solid State Drives

1JGD? Q0@ "MEN11" <M® =&HDIB HIM@ KJKPG<M DI K@MNJI<G
>JHKPO@MN 2C@ 11" KIIMN OC@ N<H@ A3 <N < C2MPDNF
I<H@G GJIB O@MH NeB® INO@? JA NKDIIDIB ?DNFN OC@ 11" PN@N
AG<NC H@HIMOC® DIIMKIMO@N #8- + #G@OMBSIG#MN<=G@
MIBMHH<=G@ @? -IG T + @HJNI >CDKN RCD>C DN HP>C A<NO@M
1JGD? NO@ NDQ @
>PM@I0G< =D HIND @K@ INED
OC<I| C<M?DNFN ER@@MOC@
PN@ A S<NC H@HINDING® JA
?DNFN H@N OC@H HP>COBEM
<I? A<sNO@M OC<ITADNFN 11'N |
<\® KMDHJVD®OD@EPU DI B
KIMD<=G@ JHKPO@MN H<I:Dléolid State Drive interior
OC@H GDEMIM@ ?P¥EG@ <I?
HIM@ @2>D@! 1JH@ 3IHKPO@MNJIH=DI@ OC@RD NOINB@
OGCIIGJE@N PNDIB OC@IN'@C@ HING@NKR@<O<NP>C <N OC@
JK@®DODIB NTNO@BDG@ PNDIB OCEPDNRIM ?<O< OCXDN =@NKR@
G@ONNA®OG 11"N <M@ IIND?@@ HIM@ @BGD<=GCADS@ME
IJHJ QDIB K<®N

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Tal?



Remowable Media

0@HIX=G@ NeBi C<N >C<IB@
BNEOGIQ@M OCIBM?@<?@NA
N $GIKKT ?DNFN Q@ =@!
MOKG& =T !"O- + ?MD@N
OC@I OTRO® BKGER =T 31
3IDQ@MN<G 1@MBPNG?MD@N
USB Drive 31 ?MD@N @ IJR NO<I?<@JI
<GG UN RDC =K<>DD@N
<KKNI<k>CDIB B DB<FO@NK@®?N CQa@ <GNJ D@MN@ ANH
+ @B<#£IN DI 31 0OJ %DB<=DN DI 31 31 ?@ QD&N <GNJ PN@
#t. 0- + O@ClIGIBr

Network Connetion

5 C@l K@MNJI<GHKPO@MNGR@ BMNO NO<I? <GJIGDRIRC@IDMNO
2@ GIRARCD>C H@ O O ?©O< RN =NPBCO DDJ OC@HKPO@M
IM @HIQ@ ANH OC@ 3HKPO@M QEBHX=G@ HB®< @BIIDIB DI
OC@ HD? N CJ R@@MIMB<IDUGDJIN =@B<I| OJ ®@C@&G&P@ DI
>JIl@ >0ODIB 3HKPO@MN OOB@M QD< 4B IRRIM- @<PN@ A
OCDN K@MNJBHEKBPO@MN @Er OC@ <=0GDJ 3@ >0 OJ OC@N@
I@RIM-N IDODIGQACDN<RI ?2JI@ T <??DIB <I @K<INDJI <N OJ
OC@IHKPO@M @@I<=G@C@ I@IM- >JlIl@ >0ODJI 2C@NE@NN
R@® FIJRI <N Network Interface Cards ,'! T OC@ HD?N

<l #OC@MI@I@R IM- KIND RN =PDGO@DDOC@ HIJOC@M=IKMINO
K@MNJII<GHKPO@MN N FRDGI@NNCRIBJED@N =@B<I OJ ?JHO®

IC<KO@M &NPR<N@V



DIOC@<@ N H<l T K@MNJI<GHKPO@MN <GNJ =@B<I DI>GP?DIB
RDG@NN GR@FDIB  xK<=DGD@NBM<G JHHPID><ODJI
O@CIJIGIED@N RDGG =@ ?DN&PRIN@M DI IC<KO@M

Input and Output

"I IM?@M JM < K@MNJI<
>JHKPO@M OJ =@ PN@ARBNO

CQ@ >C<Il@GNIM\ @@DQDI 4’ '
DIKPO AM OC@ PN@M <

>C<II@GNJN ?@@E@QDIB JPOK - -
0J OC@ PN@@N@ DIKPO <I |

JPOKPO TWD@N Hl@ >0 0J OC
>JHKPO@M QD< <MRJP .
>JIl@ >0DJI KJMN RCD>QJSB port on a computer

B@QIGMEG <M K<™ A OC@

HJIOC@M=J2MI? <M@ <>@NND=G@ JPONDIBKPO@MN@ | @Q<NG
K@MNJI<@BHKPO@MN MNRE> KJUN @ ?@NDBI@M @C OK@ A
JPOKPO Ti@2C@ JIADBRMDDJII A OC@N@INB<NIERD J Q@M OC@
T&MN =@HDIB HIM@ <I? HIM@ NO<I?2M@ JQ@M ODH@?<I
<GHJINO <G®D@&N KGPBDI< IHKPO@M QOBBC OC@ PN@&<J 31
KIJMD 2CDN KOMDK@ BMNQOOBPP>@ DI C<N DI>M@N@ DI DN
><K<=DGD@N =JOCIN 2B< GINADMI@ <I? KR@M NPKKGD@

Bluetooth

@ND?@N 31 NJH@ DIKPO <I? JPOKPQD@H 3@ >0 OJ OC@
>JHKPO@M QD< < @B@NNQJ@EEIBI NO<I?<M ><GG@ GP@JOC
RCD>C RN DQ@O@ DI GP@JOC ®C<IB@N W®< JJ@M NGOM
?DNO<@N A H@O@MN PK OJ Hm@MN PNBIBDV RRQ@N 2R
?@D@NIHHPID> <ODIB RDC GP@IJOC HPNO =JOCa@<< GP@JJOC

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



>JHHPID><ODJI >CDK DINOXGG@@IJOC @®N DI>GP?@ K<DMDIB
TIPM KCJI@ OJIPM xM>JHKPO@M@F=J<MN NK@@MN €B@N
<1? CJH@ N@PMIY OJ I<H@ EPNO@A

Input Devies

GG K@MNJI<BIKPO@MN @>JHKJI@] ON OCO<<GBIOC@ PN@M 0OJ
DIKPO ?0< #<M >JHKPO@MN NDHRB®@ < F@=J<N? AIM @D@MDIB
?<0< JM N@C® D@H AN < H@IP OJ MPI < KMBMH 5DOC OC@
<?Q@I0 JK@XDIB NTNO@HA@MDIB OC@KBN=G PN@M BIM&>0C@
HIPN@ =&H@ < NO<I?aWwJHKJII@] O A < 3IHKPO@NMC@N@ROD
>JHKJI@! ON <@ NODGG OC@ TKMIMRM 2@D@N OJ < K@MNJII<G
>JHKPO@NMDCIPB (XMOBDJIN 4 @C C{@ =@| DOWP>@ RDDC
&MDIB GEIGNAINP>@NN@M OC@&NIN $IMS@HKG@ H4l I@GR
?2@D@N IR PN@ < OJP>C ig@I<N OC@ KMOHRHT JA ?<O< @DOWM
-OC@M DIKPOQI@EN DI>GP?@IN®MN RCD>C <&BN@MN 0OJ DIKPO
?J3>PH@ION @mJ < 3HKPO@M @@M <N DH<B@N JM S O@
+D>NKCJI@N x| =@ PN@OJ &IV <P?DJ JIM B@ (DX@ 3HH<I?N
5 @=x%HN <I? JOC@MK@NA QDIG<H@WN x| =@ PN&OJ >IN
QDM K<KD>DB@ DI < QD?2@<0 N@NNDJI

Output Devies

-POKPO ?@D@N M @NNIDG <NOBG 2C@ HINQDBPN JPOKPO
?@)D@ DN < ?DNK8# HIIDOIMQDNPIG@®KEN@DIB OC@ DI@A
OC@JIHKPO@M NJH@ ><N@N < K@MNJIHEKPO@M<>NPKKIND
HPGODKG@ 7DNIBB<@i@ >0@0J GB®MWMH<O ?DNKBKNP>C <N
< KME@JJM IM G@N>ER| O@Q@ENDJI -OC@M JPOKRO®® DI>GP?@
NK@F@MNM €£?DJ JPOKPO <I? KNI MNC<®$IKT JPOKPO

IC<KO@M &MR<NDV



Sidebar: Which Hdware Components
Contribute to the Speel of Your Computer

2C@ NK@JA < 3HKPO@M DNO@MHIM@T H<I T @G@HEN NJH@
M B@0J C<RR<M® <I? NJH@ ®&@0J NXR<MD [ C<M?R<MD
NK@ DN DHKHR@ =T BDQDIB OC@@¥ENCIND@M ?DN@N-0J
ONMQX@G DIHMKG@DIB < >BRD DI>@ OCA®MNO !.3 RN >@&O@DI
OCa<@ N @IBDI@MN Q& 3INO<IOGRIMF@ OJ ABP® JPO
CJR OJ NCMDIF OC@N@DBNMI? KPO HI@ <I? HIM@ >DMON JOJ
OC@ N<H@ >CDK Z OC@W@RtMN integr ated cir cuits 1? OCDN
RJMF C<N K<D?M Z OC@ NR@A IJHKPODIB ?@D@N C<N @®
>JI ODIPJPN®HKIQDIB

+PGODIM@ KIM@NNIJMN JM I8 CQ@ 31 OMD=PO@J] A<NO@M
NK@N 1 0@G @IBBMN Q@ <GNJ DHKI® !.3 NK@ @N =T PNDIB
/PD>F.<OC lo@Wi@ >0 < O@IDLP@ RCD>C HDIDBDU OC@
KN>@NNM]@® OJ JHHPID><0@ ?@G RMC 0+ JM OC@ C<M
?MO@ INO@? OC@ !.3 >JI O<DIN <<>C@ A ARIP@IOG PN@ ?<0<
AM < K<UID>PG<NBWH | <GBJMDCH @GPQ@N < BMAHN ?<0<
PN<B@ <I? ?2@@MHDI@N RCDXx NCIPG? =@ O@¥MI@IOJI®R DI
oC@<C@

2C@ CR<M® 3IHKJII@|I ON OC<3l OMD=PO@ OJ OG@® NK@&
K@MNJII<GHKPO@M @IC@ .3 OC@ HIJOC@M2JOWw <I? OC@
C<N ?DNF I'HINO ><N@N OC@N@HN<+ =@ NDKGE RODC IR @M
A<NO@BHRKII@] ON 2C@ O<=G@R=@GRN CR @>C JA OC@N@
>J| OMD=PO@N 0OJ OG@ NK@ 3IHKPO@M@ND?@N PKBMB
C<MIR<M® OC@M@ H<IT >C<IB@N 00| =@ H<?@ OJ OC@MMIND
JA < IHKPO@M OJ H&FD A<NO@M

V'[AJMH<ODJI TNO@HBM\ PNDI@NN <I? T@I?


http://www.microsoft.com/atwork/maintenance/speed.aspx#fbid=BJ54lqHa0zy

Speed

Component measured = Units Description
by
1GJ %&U \J ?
13 IGI>F ~DGGDJIN J & @MU DI?BRO@N OC@ ODH@ D
NK@ ST>G@N O<@N OIHKG@@ <I>G@
_ PN 2C@ NK@<0O RCD>C B x|
+ JOC@M=FM\\ @ *& U HJ Q@ <>MIN OC@ =PN
" <O< += N 2C@ODH@®@ D<®NIM ?<0O< 0OJ
0+ OKMNAGM HDGGDJINJ =@ GWNADMWANH H@HJIMT
MO@ =TO@N K@M OJ NTNO@H NP @ DI
N@JI? + @B<EO@N
2C@ODH@ D<®NIM OC@ ?@DQ
>>@NN  HN
0JGXO@ OC@R0VJ =@
ODH@ HDGGBN®  __, o \ee
&<M "DNF
" <O< 2C@ODH@ D<®NIM ?<0< 0J
ONMINADM + [N =@ GMNADMIANH ?DNF OJ
MO@ NTNO@H

Other Computing Bvies

K@MNJII<GIHKPO@M DN ?@RIBI@G@ < B@KBWKPMKIN @CQIEE
<=G@ OJ N@H<IT ?DAD@ IO DK@NAKM-G@HN N OC@Q@IEBIJEB@N
JA OC@ K@MNIHBPO@M Q@ =@H@ HIM® 3HHIIKG<>@ H<IT
JA OC@HKJII@! ON G3@ =@! DOb@BM@ DIOJ JOC@MQ@N OO0<
KMEYDIPNGR@® KPEIGH@C<IDxG 2C@ ?@B®DJI JM ?@N>MDKODJI
JA RCO ?@A@N <IHKPO@M C<N >C<B@MI<=OBI<N =@I <I
DHKJ@<IO &OP@® MM HINO PN@M@& DN <l Q@aND@JA NJH@
O@I1?N DI K@MNJI<IBIKPODIB

IC<KO@M &NPR<N@V



Portable Computers
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Tablet Computers
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&JR'J25 JMEN
2C@ H<MD &IPN@
2C@ 1@®MQDIB <M
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Chapter 3: Softae
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Types of Softare
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Sidebar: Why Is Miosoft Softvare So
Dominant in the Busines\brld?
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DIQRNG@I| OC@ +DiWIAO JK@ADIB NTNO@H <I? DI +INMO
NJAR <NB<KKGD=ODJIN

+D>NINJAO NJJI API? DON@GARBDC@ ?JHDRIK@MNJII<IHKPO@M
JK@&DDIB NTNO@W APNDI@NN@N N OT0@M@® .!| =@B<I OJ
MOKG@ OC@ H<BIA® IHKPO@MD>NINJAO ?@@GCIR@ I@IRIMF
JK@®DDIB NTNO@H <GJIBRB IHKG@@ NPOA KBBMHN A>PN@
JI =PNDI@NN PN@MIR<P +D>NINJAO -AD@ DI @GN <{MDIPNJMHN
>J| OMGN J AOC@ H<®D _

Application Softvare

2C@ N@I? H<EIJM ><O@BIMIA NXR<M® DN <KKEDJII NAR<ND

IC<KO@M 1AR<M®V



KKGD=ODJI NAR<M@ DN PO@GERMPOG 0OJ?9 OJ <>JHKGDNC <
NK@DB> BJ<G NP>C <NJMR KM>@NNDIB <6>PGBJIN JI <
NK@&?NC@ JM NFMB OC@O@MGE@NDIBIPM AJIMD@ IRN@M

The OKillerO App

5 C@l < IR OK@ A ?DB<G
?@D@ DN @O@ OC@M <@ .
B@IGEG < NH<GG BM JA 3
O@CIJGJBI @OCPND<NON RCJs |
RDGG KRMN@OCEPNIMAOC@TEJ *

JA BBPMDIB JPORCOD RIMFN :
"FDGG@M_ <KKKGEDBN JI@ @C<
=@JH@N NJ @NN@KG OGZB\@ Image of Micr osoft Excel

IPH=@MN A K@G@ RDGG =P

?2@)D@ EPNO OJ MPIIDKKGIDDJIl $IM OC@ K@MNIKKPO@MWMC@
FDGG@M <D RN OC@ NKRNC @D

2C@ BMNO EKMIC@ RN > @O0@=T <l + NOP?@I| O © &NxM
3IDQ@MATCRCJ OO JA H<FDIB @K@ @><G>PGHJIIN OJ T@MHDI@
OC@ JKODH@NWMGO Jl <JKB@H <I? 2@D?@0J >@O0@ < 0JJG OC<
<GRI@Z OC@ PN@M IND@C<IB@ €GP@N <I7@4G>PG@IMHPG<N
2C@ @NPGENROC@ MKRNC@ 2J?<TN ?JHDI<IO NK&?NC@ DN
+D>MNJAO #S@G RCD>C N@EBINVOC@ =<ND>0ARI<GDIA OC@MNO
NK&?NC@

L B (3 s

Productivity Software

GJIB RDOC OC@ EMIC@ N@&G JOC@MMRIND <KKGDDJIN
CQ@ =@H@ NO<I?<M OJIGNJIW OC@ JRFKG<® )IJRI <N
KM?P>OD@DNJR<N® OC@N@BKMIN <GRJJAD® @HKTGE@DN OJ
>JHKG@@ OC@DWV RIMG@D>D@G +<I T ODH@N OC@N@<<HIKIBD>

V'IAJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?



>JH@ K<>F<B@DJIB@C@NP>C <N DI +D3NIAY -AD@ NI & DN
<GDNANJH@A OC@N@ <KRGDIN <I? OC@DM =<NDOBHRIN

Word processing 3N@MNI>Ma&O@ <I? @D ?J>PH@ON PNDIB
OCDN >G<AINAR<M® $PIODJIN DI>GP?@ OC@<GDBR@ <I?
@0 CF IMH<O A ON <I? K<BMKCN <N BGG <N <?? G&@

<I? 2@ GO S@OCRBCIPO OC@ ?J>PH@®RE=G@N <I? DH<B@N
><| =@ DIN@@ "J>PH@| ON &l =@ N&& DI < GMOIRJIA
@G@UD> MGE@VAI<ON RDC +D=MJAO 5IMP|N "-16 =@DIB OC@
HINO KIKPG<NBPH@I ON %=l <GNJ =@J+ Q@@0J JOC@M
AIMH<ON NP>C <N ?2J3@" $ . IMD<=G@ "J>PH@I$IMHO IM <
262 ADG@

Spr eadsheet 2CDN >G<NNNAXR <N® KMID?@N <ROJ ?J
IPH@MD>=6>PGBJIN <I? <I<GNDN ?DNKBE OC@MPGO DI
>C<I@N <I? B¥KCN 2C@ RFDIB <ig DN ?DQDRB2@EJ MRN <I?
>JGPHIN RC@® PN@MN@IO@M IPH=@MI$@ @IMHPG<ND'
DN OCBAPG<N GZH<F < NKB?NC@ KR @MAPG RBBIOC@
PN@M OJ@@EIKIHKG® <G>PGHJIN OO0<x<| >C<IB@ =<N@JI
OC@ IPH=@MNO@® 2C@ HINO KIKPG<M@BRNC @ K<>F<B@
DN +D3INJAO #S@G RCD>CRNINPG@N DI OC@ GHMUGAO
Presentation 3N@MNI>M@&O@ NGD?@®NKEEDN@ODJIN PNDIB
OCDN >G<ANAR<MD® 2C@ NGDX@Na> KNEGO@ KMDD @ JM
?DNOMD2RQId»O @NOC®<NDD@NEBD DH<B@RN?BJ <I?
QDNP<d GG =@ <?7?2@J OC@ NGD?@NNIEM JR @MIDIO DN
OC@ HINO KIKPGARNI® MDB IJR NQDIBONRG@N @ 6
AIMH<O

1JH@ JAD® NRN DI>GP?@ JOB@WANAR<ND $IM
@<HKG@ +D3NJIAO -AD® DI>GP?@N -POGIIN @ H<DG
K<>F<B@ <I1?-1@ JO@ <I DIMH<ODJI BOC@MDIB36<=3MDJI
0JJG 2C@ KM@NNDJII<@KRNDJIAFAD®E <GNJ DI>GP?@NINIAM
> >@NN < Bg=<N@ K<>F<B@O%=<N@N&NQ@@® HIM@ DI
IC<KO@M

+D>NINJAO KIKPG<MPOC@ D2@ OC@HD@ NJIR<N@ KWPP>0DQ@D

IC<KO@M 1AR<M®V



=PI?G@ RIC OCQOEE@A OC@ +DINWO -#D@ PD@ 2CDN K<>F<B@
>JI ODIP@N OJ ?2JHDI@ OC@ RA@M <I? HINO =PNDI@NNGKGE@
@HKGI@®N 0J FR CJR OJ PN@ OCDNR&M® &R@@MH<I T
>JHK@ODJIMN OJ +DNKO -AD® 2J ®DNO <I? @13HK<OD=G@ORD
OC@S@VAI<ON PR@T +D>NNJO N@ 0<=G@ RQED>NNJO <GNJ
JA@MN < >GJIP? =2NE@MNDJAIOC@DIDE NPID I<H@+D>NINJO
-A/D® 1 DHDG<M 0J %3@ "MBQOCDNO@D<GEIPN@MN QID@
<1? NC<M® ?J>PH@ON JIGDI@ PODGDUDIB 38KP®BIB CG@IJGJIBT

Category: Word Spreadsheet Presentation Other
Processing

Suite:

Microsoft Word Excel PowerPoint Dutlook (email),

Office Access (database),
OneNote (information
gathering)

Apple Pages Numbers Keynote Integrates with

iwork iTunes, iCloud, and

other Apple software

OpenOffice Writer Calc Impress Base (database), Draw
(drawing), Math
(equations)

Google Document Spreadsheet Presentation Gmail (email), Forms

Drive (online form data
collection), Draw
[drawing]

Utility Software and Fogamming Softare

3 ODBINJIR<N@ DI>GP?@NBMWHN OC <GBJJP OJ BS JM HJ?DA
TIPM 3HKPO@M DI NJH@<IR #S<HKG@N DI>GP?@ DHR<ND
NIR<MD <I? KNBMHN OCR OJO¥G@HII@ NAR<N® TP 1J GJIB@M
R<I O DINO<GG@@N@K@NA NXR<MD K<>F<B@NORD >@O@ OJ
GG NOIMDIBN DI JK@@DIB NTNO@HN F<ODH@N < NR=FNG@IO
M2 GE@A <I IK@*ODIB NTNO@H RDGG DI>GP?@ QC&NQ RIS
K<ND A OC@ JK@DIB NTNO@N@GA

.MIBMHHDIB NJAR<MAN KPMKJIN@ DN JRA@ NAR<M@ +INO A

V'[AJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?


https://commons.wikimedia.org/wiki/User:Wgsimon

OCON@BMHN KNIQD?@ Q@GIK@MOREBI @QDNMH@! O DI RCD>C
OCB><I| RMD@ OC@@® O@ND €7? >JI Q@ JHKDG@ DDJ OC@
AIMH<O O@Xxx| OC@I| =@ MPI JI < 3HKPO@RICDN MIR <M DNKD=GIG
D?@p M@ <N OC@tegrated Development Envir onment "™ # <I? DN
KNQD?® AR AM OC@ 3IMKIMODJI OCx ?Q@@GJR@ OC@
KMBMHHDIB G<IBP<B@ QZRDGG =@RPN@MD@ OCE® @

Sidebar: @RverPintedO to Bath

| S N KM@N@©DJI NER<NB C<N
— B<DI®@ <>>@KO<i@ <N OC@
KMDHIM H@CJ? 0OJ IMH<3G
= KNON@ DIFMMH<ODJI OJ < BPK
== JM >G<NN OC@ AVBQDIB <l
@IB<®IB KMN@©ODJI DN
=@JHDIB MN® +<|T
Screen shot of Tableau (click to KN@N@@MN RJ EPNO@P OC@

enlar ge
99 =PG@@ KJIDDN DI OoC@

KMNON@IODJI <I1? DHH@DO@GJIMD OCIN@ TD@I?<Ix@ RCJ x|
<GE&?T Mx? MM OC@HN@E 2C@@NE KMG@H DN 1JO RD
. JR@MIDIO <N HP>C <®DN RO OC@ K@MNGOMB <I? KIBN@IDIB
POCJIM <1? >CD@&B@GDNOYFR<N<FD C<NQ@GIR@C@
MPG@IM .JR@MKJIDIPN@MN (RAB@H=@M NGD?@N HDIPO@N
KJDI OA O_'A TP <\@ ?@@MHM®@J DHKM@ JPM JR@MDIO
NFDGG®?NPresentation Zen =T %<MM@ 1JG?N
, @R ?DED<G KDN@IODJI O@1IGIBO@N @vVF@DIB Q@GIR@CO
BJ =@JI? . JR@MKJIDI $IM &HKG@ @UD PN@N <@GI@+8 <N M
OC@ RN@ODJl <GRDIB KNON@I@MN OJ I<E® DH<B@N <I?

IC<KO@M 1AR<MDV


https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/TABLUE.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/TABLUE.png
http://www.amazon.com/gp/product/0321811984

JOC@M Hi@x JI OC@+ XN <I? OC@! QDBI@ @D OCAN@ JFB@
<N OCTEXMON@ 2IGN NP>C <N-2G@ <GRIPN@MN 0J k@ 29< DI
2@KOC <1? 3®0@ @IBREB DO@MOLI® QDNP<GDUIX

Sidebar: | Own This Sofase, Right?
WellE

5 C@I| TP KPMC<N@ WNR<M® <I? DINO<@GIDTIPM 3IHKPO@MND
TIP OCQRI@M A OGXNAR<M®2 @CID><GGTIP <M@ |JO 5C@I| TP
DINO<GGERIN® TP <M <®P<GEPNO =@DIE® < G@IN@ OJ PNI® D
5 C@! TP ADMNO DINO<GG < K<3P<8@ dIN& OJ <Bl@d OJ OC@ O@MHN
JAN@D® JM OCAaEN@ <BH@D | OC<O <BERH@D TP RDGGIA
OC© TPM MDBN OJ PN@ OC@R\B <@ GDBI® $IM @<HKG@ DI
OC@ O@MANOL@ +DNIKO -AD¥ NAR<MD GEHN@ JP RDGG®IA
OC@AGDIB NOGB@H@ 2CDN MIR<N® DN @IN@ 1JO NJG? 2CDN
<BNEDH@O JIG BD@NJP NJH@ MDBN OJ PN@ G@Q@PAN DI>GP?@
DI OC@ MR<NM® @DDJI TP GIBIN@ _

$IJM OC@ HINO ®<®IC@NGBNRKID3IN <® RCO TP RIPG? EK@O
7JP ><I1JO H<F @ DGCG@BLaNAJOC@AR <MD <I? TIP H<T IJO PN@
D OJ ?J <TOCDIB DGG@BRENOC@/<@ JOC@ANMM@ PIBK@O@
O@MHN DI OC@NB<ND <BERDH@ON $IMSEHKG@ H NKR<MD
<BNEDH@ON <NFJP OJ <B@D OJ < GDHIDI GD<=0GB<DI ANH
+D>NNJAO ™DHDODJI JI <I? @S>GPNDJI A) ?<H<B@N JP ><I
M) Q@M Mi+D>MINJAO <I? N NPKKGD@WIRD@BO ?<H<B@N PK OJ
OC@ <HJRD TP K<D?JM OC@AR<N@ 3P ><I1JO M@JQaM 1 JOC@M
?<H<B@N DI>GP?DIEN@Q.P@IOD<G GJINIABN NK@<G DI®el JM
DI>D?@<G ?<H<B@MCDN H@N DA < KMG@H RIBC OC@ ASRK<N®
><PN@N C<MH QIPM =PNDI@NNP B<I1JO CJG? +D>WNJAO JM OC@
NPKKGD@WKIIND=G®@ 2<H<B@N

V'[AJIMH<ODJI TNO@HBM\ PNDI@NN <I? TaI?



Applications for the Enterprise

N OC@ K@MNJIZHPO@M B0 @DIND?@ BMDUODJIN H ONMG
J@M OC@ JuAODJI B@I@M@ =T OC@ BMIDUSDJI =@B«<I
NKGDI@MDIB $JM DIN@<BC@ >PNOJH@YDEXP@DKEN @O >@BO@N

< >PNOJH@MO<=<N@ O@FK GMF JA x<GGN <I? BAGC@H @KJIUN
<I? OC@ N<G@N ?@He& <GNJ @D@N < @<=<N@ OJPK M JA
>PNOJH@M INW<ODJI 5CD>C JI@ NCJIPG? =@7?PAM@OC@ H<NO@M
GDN®@ $PNOJH@MN -M &N NJH@@ DI N<G@N BOB-@O@ <
NK&?NC@ 0J «G>PG@ N<C@®W@ RCDG@ NI@@! DI<I>@
>NEO@N < 2010 @ IP@ ?J>PH@D OCXH@DN OC@@® JA OC@DM
?@K<OH@O =PO <G>PGON @RIP@ ?BARIOG 2C@ RJ
NK@&?NC@N RDCGBKNM ?BE@@IO d@IP@ OJO<GNCH®C Ji@ DN
>JMO 1? RCJ DN H<I<B DIB <GAIDCDNIMA<ODJI

EnterpriseeRowe Planngn

®

' OC@ N
OC@ i@ OJ =MDIB <I JBKIDUODJN DIMH<ODJI =<>F PI?@M
>S@QONGIEY >JI OMG =&H@ HIM® <KK®IO 2C@ #D@MKMDN@
O0@NJIPM® G<IIDIB #0. NTNO@MJIH@DH@N EPXREG@IO@MKMDN@
NJIR<MD R<N ?@@GJKR@J =MDIB 0JB@@M <| @I JB<IDUSDJI
RODCDI JI@ KIBMH #0. NJ AR<M® POD@DY @IONG ?70<=<N@ @C<
DN DHKG@B@OCHPBCIPO OC@@M JB<IDUODJI &% <@ NJH@
F@ KJIDION <=JPO #0.

A softw are application. #0. DN <I <KKGBODJI O@xDN PN&I

IC<KO@M 1AR<N®V



H<I T JA <l IMB<IDU®DJN @HKGE&DN

Utilizes a cen tr al database. GG PN@MNOL @ #0.78D <I? NQ@
OC@DMEHODJI AM OC@ N<H@O< NJPMD $IMBRHKG@ OCDN
H@xIN OC@DN JIGI@ >PNOJH@M O<=G@ DI Oc@N@ O@a@M
DN JIGJI@ N<G@E@IP@O<=G@ DI OC@x2<N@0®

Implemen ted or ganization -wide. #0. NTNO@HN DI>GP?@
API>0DJI<@DOC® IQOMN <B®T@ @NNRGHKJII@! ON A <
=PNDI@NN | BAIDUODJI x| KPM>C<N@ HJ?PG@M &N #0.
NTNO@H @04<0>C NK@B> |@?N NP>C <N 2l @M @M
H<IPA<>0OPMDIB JM KG<IIDIB

#0. NTNO@HN @@ JMDB<@GH<MF@@ OJ GH8® IMKIMODJIN
&JIR@@MN HIMD <I? HIM® GBI® JHK<ID@N =@B<I DINO<GGDIB OC@H
#0. Q@I?JMN =@B<|I @@DIB HD? N@U <I? @Q@I NH<GG@M
=PNDI@NN@N 1JHOQLC@ HE@MRDGG ARl #0. NTNO@HN DI>GP?@
OCIN@IMVL. -M<>G@ <I? +D3IMJO

"I IM?@M 0J A@O0EC DHKG@H®I <I #0. NTNO@H DI <I
JMB<IDU®DJI OC@ BRIDU®DJI HPNO =@@&®T OJ H<k® < APGG
>JHHDOH@O GG <NK@N 4 OC@ BMDU®ODJI <@ <#40@ <N JG?
NTNO@HN&WPKGER =T OC@ #0. NTNO@QHB@I@NMG DHKG@I@@IB
<I #0. NTNO@H =l O<R@ RJ 0J OQER ®&MN <I? INO N@#¥G HDGGDJI
?2JGG<MN

1J RCT DHKG@H®@I<I #0. NTNO@H A ?2JI@ KK@W <I #O0.
NTNO@HK=MDIB <I IMB<IDU®DJI < BJJ? @DPMI J| OC@DRE@NOH®@!

T >JINJGD?2@DIB DIMH<ODJI NTNO@HNJINMWOC@ @@DMKMDN@ <I?
PNDIB OC@ARRKMR OJ @IM@ =@NO<KOdD@N HINO BMIDUODJIN
N@ <I JQ@¥G DHI@H@D <B@M DHKG@H@ <I #0. PNDI@NN
KM>@NN@N <NIMHAJA JHK@ODOD® <2xl O<B@ RDGG K@@ DI
IC<KO@M

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



Customr Relationship Maragnt

IPNOJH@M @@&DJINCDK +<I<B@H@10+ NTNO@H H<I<B@N <I
JMB<IDU®DJN >PNOJH@MNDJ?<TN @QDONH@I| O O DN DHKIO OJ
2@ GIKAEBDIINCDKNARDIPM >PNOJH@MN <I? OC@ RN@IGG
?@NDBP@0+ > <I <G < =PNDI@NN OJ K@MN@<@ND@&GDJINCDK
RODC @C JA ON >PNOJH@MN 1JH@ #0XRKM® NTNO@HN DI>GP?@
10+ HI?PG@N | @S<HKG@ AJ < R@GG ARl !0+ K<>F<B@ DN
1<GaMNr@

Supply Chain Magant

Supply Chain

+<| T JMB<IDU®DJIN HPNO 2@ RDC OC@HKG® O<NFA H<I<BDIB
OC@DM NPKIGEDIN O ON NDHKG@NO <TNPBK DN OC@ GDIF<B@
=@rR@! <l JIMB<IDUODJN NPKKGD@®W HXIPA<GPMDIB A<GDEN
<|? OC@?DNOMD=POJMDINJ KIMP>ON #<>C GDIF DI OC@ >C<DI C<N <
HPGODHEB @&0 Jl OC@IHKGEOr JA OC@ @NN $IMBIKG@
DA OGC@M& RJ NPKKGD@MN Ji@ H<IBR¥DIB A<GDGL? ORJ
?DNOMD=POJMN OC@I| OC@ IRHZ@M JOJ H<I<B@ S S

& JR@@MDA R HIM@ NPKKGD@MN 9@ KGPN <lJOC@M
H<IPA<>0OPMDIB A<@D&DR ORJ HIM@ ?DNOMD=POJMN OC@I! OC@ IPH=@M
JA GDIFN OJ H<I<B@ S S GNJ 1JOD@ DI OC@ <&
DGGRIIMI O@x <GG IRV CQ@ RJ C@?N DI?BxODIB OC<
DIAMH<ODJI &8RN DI =JOC ?@ODJIN BRKKGD@MI®D HAM A <
=PNDI@NNNPKRG>C<DI 2C® KMQD?@ DWAH<ODJI NP>C <N K®@D>
ND@ LP<ODO @> OJ OC@ =PNDI@QRMI OC@ =PNDI@NKQBR@N
DIAMH<ODJI NP>C <N LPex JI C<I? < O @@WVMNOJ® OJ OC@ NPKKGD@M
2C@ & OJ NP>@NNAPG NPKK&DI H<I<B@H@D DN OC@NIH&ODJI
NTNO@H

IC<KO@M 1AR<M®V


https://commons.wikimedia.org/wiki/Category:Supply_chain#/media/File:A_company%27s_supply_chain_(en).png

g Internal supply chain ™\

‘ \/
[ Suppliers Purchasing I: Production
\

| —

-

Distribution

»

Customers

1 PKKE& !C<DI +<I<B@H@IO1ll+ NTNO@H C<I?G@N OC@

Dio@Wi@ >0ODJI =@ @@ OC@N@ GDIFN@NEGR<N OC@ImIN JA
OC@ BRP>ON DI OC@EMD@PN NO<B@R@AGIKH@I N ?DN>PNN@
KMIDDJIPNGIP>C JA 5<GH<M}l NP>@NN C<NH@ AM DON <=0IGD
0J D?@DALI? >JI OM5 OC@ NPKKG<DI &V DN KIMP>ON5 <GH<M
DIQRNG@C@QOG DI OC@DMJINMAODII NTNO@H NJ TOGE#G?
>JHHPID><0@ RIT OC@DM NPKKGD@MN <I? H<I<B@ OC@ @®CJPN<I?N J
KM?P>0ON OC@@GG

5 <GH<M &G@ DI OC@ N 008 OC@iF0OJ OC@DM-EMN N
DIAMH<ODJI NTNO@HK@IDB=GIG OC® |@@@ OJ H<I<B@ OC@DM
>JHKG® NPKKG>C<DI ROC @N OCJPN<I?NAINPKKGD@MN OCJPN<I?N
JA MD<DG JPOG@I? HDGGDJIN 3PNOJH@MN 2C@DI@® NIRs=H@
ANH =@DIB <=G@ ODO@IBNM@ DIMH<ODJI NTNO@HN Q@™@ OO
NPKKGD@MNERIPN@NDMDG N@BKICIPBC OC@ NC<MDABNXG@N
<I? DIQ@IOIWM ?<0< ZF@ < HIJH@OD OJ NOP?0C@ ?D<BM
<=JQ@aGJIFM OC@ ?IP=C@T@<MIR , JOD@ OCx?0O< GRN
?JRI OC@ NPKRGC<DI AM NPKKGD@MN@DG NOBMPO O <GNJ
AGRN PK OC@ NPRKG<DI =<>F 0J OC@ NPKKGD@NINN3@T®& OJ
?2<0@@B<NDIB KNPP>0DJI <I? NCDKKDIB

Mobile Appliations

(PNO <N BT OC@ K@MNIKHKPO@WHI-DG@ QB&N NP>C <N

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? TaI?



NH<MDKCJI@N <I? @&@D> O<=@& <GNJQE JK@WDIB NTNO@HN <I?
<KKGBODJI NAR<M® 2C@N@ HI=DGED@® <@ DI H<IT R<TN EPNO
NH<GG@@MNDJIIM K@MNJII<BGIKPO@MN HJI=DG@ <KK DAIR<ND
<KKGBODJI ?@NDBI@J MPI NK@BxGGl < HI=DG@ D@

N NCRI DI IC<KO@M NH<®KCJI@N @I=@HDIB < ?JHDI<I O
AMH JA 3HKPODIB ROC HJM® NH<®KCJI@N =@DIB NJG? OC<I
K@MNJI<GHKPO@MN BD@M ?DN>PNNBJI I? NH<M OKCJI@
N<G@N <KKI® DI IC<KO@M <GJIBORDNODNOD®BXDIB OC@
?2@GDI@ DI OCGG@C@RNDI@NN@KE<?EPNO@ OCDNGIM=T
DI>NME&NDIB OC@D@NDH@IDI OC@@EIKH@! A <KKNJM HI=DG@
2@D@N 2C@ IPH=@M BHJ=DG@ <KKN DI OC@ KKG@I& C<N
DI>NBEN@ANH U@VDI 0JJ Q@M HDGGDJIDI _

PDG?DIB < HJ=DG@ <KK RDGG RIS B@C<KO@M

Cloud Computing

&DNOJIMBBAIM NXR<M® OJ MPI JI < 3HKPO@M <I DI?DQD?RKE >
JA OC@AR<M® C<? OJ =@ DINO<EC@Q IHKPO@MIC@ 31> @KOA
>GJIP?_JHKPODIB >C<IB@N OCDN

Cloud Computing

2C@ »GJIP?_ @BAMN OJ <KKGD3IN N@DBEN <I? ?0O< NOIB@
GI=xO@JI OC@I O@MIR'GIP? N@ME KMD?@MRIBII B D<IO N@&M
A<MHN <I? H<NNBQNOdBI@ ?@D@N OO<<@ 3@ >0@ QD< OC@
' O@M@!'GJIP? IHKPODIB <GB PN@MN OI@ANN KR<M® <I? ?<0<
NOXB@ N@DBE@N JI OC@O@MID

7JP KM=<=G <G®?T PN@ >GJPJHKPODIB DI NJHQIMH $IM
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Using a Rvate Cloud
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Software Creation

+J?2@MI NAR<N® <KKGDDJIIN
<@ RMD@! PNDIB <

ProgrammingExample {

void sayHello() { KMBMHHDIB G<|BP<B@ NP>C <N
System.out.println("Hello World!"); (<Q< 4DNP<G l ' " TOCJ' @>
| ’ KMJBMHHDIB G<IBP<B@
Example program Oktllo WorldO >JINDNONAJ< N@ A JHH<I?N
written in J ava <I? NTIO<S OCx x=l =@

IMB<ID@ GIBxGGOJ @@PO@
NK@DB> APISDJIN 8IDIB OCDN G<IBP<B@ JRM#H@MMO@N <
KNBMH FIJ Rl <N NJPM@ 3?@ OCO x| OC@I| =@ JHKDG@DIOJ
H<>CDI@ @&?<=G@JMH OC@ JI@N <I?@QB@N I@@NNE¥MOJ =@
@@PO®=T OC@ !.3 *<IBP<B@MNP>C <N &2+* <|? ( <XN>MDK@@xM
PN@OJ ?@@GJIK ®= K<B@N

Open-Souce Softvare

5C@ OC@ K@MNI<BKPO@RKNAOMNO@EB®@ >JHKPO@M
@IOCPND<NON =2I1?@IB@C@M OJ =PDG? <KKGED: <I? NI@
KM=G@HN 2C@N@KPO@M @CPND<N@@#RHIORQ@OJ NC<® <IT
KMNBMHN OC®@=PDGO <I? NJGPODJIN GGKHN OC@PI? 2CDN
>JGG<=3uDJI @I<=G@C@H 0OJ H@ LPDSFDIIJXO@ <I? BS
KN=G@HN

N NJAR<N® =@B<I OJ =@1@ < =PNDI@NN R@I@MOCDN B?I
NC<MDIBQ@WDCDIB@GG JP®AIM RDC H<IT ?@@GIK@MIC@I <
KNBMH O<kN CPI?&N JA CIPMN OJ Q&GJIKODN PI?@MNO<I?<=G@
0OC® OC@BRMHH@MN ?J 1JO RI O OJ EPND@D R<T 2CDN G@J <
I@R =PNDI@NN HJ? @G@NOKD® NAR <N@ GBNDIB RCD>@ND&
K<TH@IO 2M NAR<M® < HJ?@G @CHN NODGG ?JEDIPR 2CDN
HJ?@G DN NJEIPDH @ D& M@ OJ <Nclosed source <N OC@ N3@M3?@
DN 130 H<?@XDG<=G@ 0J JOC@MN

V'[AJMH<ODJI TNO@HBM\ PNDI@NN <I? T@I?



2COR <@ H<IT CIR@@MRCJ AGG QTNAR<MD NCIPG? 1JO =@
M2NOKIE@>(PNO <N R OCIN@\@CJ==TDNON DI OC® OC@ AADG
OC® DIIXODJI <I? KNBMONN<t =@ H<?@ HP>C HJ@® ¥KD7GDA
OCBNC<@ RCOCN=Z@ GAMI@ 'lOC@ N RDOCI O@MB>@NN
>JIl@ >ODIB HJ@ KE&G@ OJB@@MCE@ JK@! NJP®@ HQ@H@O
B<DI@NO@H

Welcome to
OpenOffice.org
] recoscumen | §

i i

i i

(I

Open Office Suite

-K@I NJPM>@ NAR<ND H<@N OC@ MNBMI?@ <LXKDG<=GIM A
<ITJI@ OJ 3KT <I? PN@ $IM HINO @@ QDIB <>@NN OJ OC@
NIPM@ 3?7@ A < KEBMH ?2J@N GDG@ BJJ? N©OI® DN >C<GOG@IBJ
HJ?DA @DNODIBIBMHHDIB >J?@ &R@AOMK@| NJPM@ NAR <MD
DN <GN@DG<=G@ DIKKDGRAIMHO O x| =@ ?JRIGI<?@ <I?
DINO<GGIE@ JK@! NJPM®@ HIQ@H@D C<N G@J OC@ Q@GJIKH@!
JANJH@ A OC@ HINO PN@IR<NM® DI OC@M5? NP>C <N OC@$SM
=MRN@MC@ *DIPS JK&@DIB NTNO@H <I? OC@ K<>@@NRQ®M

+<| T =PNDI@NNQ@® M JA JK@I| NJPM® NAR<ND K@&DN®G
=@<PN@ OC@®@ DNXDG<=G@ ATII@ 0J N@ 2CRAADG CTOCDN
DI>NEN@N OC@ MONFID<>F -OC@MNWFO@M @CRCDN JK@II@NN
<>OP<GG?@MEN@N OC@ MBPNFN@ OC@?@& DN SEIN@ OJ
OCJPN<I?N A KBBMHH@MN RCJ<t DI>IJMKIMO@ 2@ >C<IB@N 0OJ
LPD>AX<O>C QPGKENMGD@N

2COR <@ OCJIPN<I?NAJIK@| NJPM® <KKGIBDJIIN &DG<=GIt A
?2JRIGJI<? $IM @<HKG@ JFP ><| B@D OC@ RF>ODQDNPO@ 2

IC<KO@M 1AR<M®V



K@ -A D@ -1@ BJJ? KG<® OJ N@C AM JK@| NJPM@ NAR<N® DN
NJPM@AB@ |@ RC@@ OCJIPN<I?NAKIBMHN <M €DG<=G@ AR
2JRIGJ<?

Summary

LIAR<N® B@N OC@ DINOMPN OO<0@GG OCIR CEMRCO 0OJ ?J
2CO@ <@ RJ =<ND><O@BIJMD@NAR<N® JK@MWDIB NTNO@HN <I?
<KKGBODJIN -K@@DIB NTNO@HND@V/&&>ROC OC@IHKPO@M
C<NR<M® <I? H<F@ NTNO@HDMIPMDIN &DG<=G@ KO+
NJR<ND <G&N PN@MN OFHHKGDNC NHIB> O<NFN NP>C <NPR
KM>@NNDIB EM@IODJIIN JM Bx=<N@N 2CDNBNN <GNOE& NB
0OJ <N KNMP>OD@DNJR<M® | #0. NTNO@H NO@W <GGO2<DI <
>S@IONMGEY ?<O0<=<N@ Q@CBN H<?@>@NND=G@ 0OJ JR&HKIKI?
?@K<OH@ON <3N OC@ BHIDUODJI !GJP? 3HKPODIB KMID?@N
<>>@NN OJ ARW<MD <I? ?<O<=<N@NJANC@ I'O@MIDQD< <@=
=MRN@M2Q@GIK@MN RN@JIPN BI4HHDIB G<IBP<B@N OJFEEJIK
NJAR <@

Study Questions

"@Q@GIKIPM Rl ?2@ADIDDJI A NAR<ND =@DIEa®<DI OJ
@KG<DI OC@ P@MHN

5 C<O <@ OC@ KMDHARODJIN A <I JK@#ODIB NTNO@H

5 CD>CA OC@GRDIB <N JK@UDIB NTNO@HN <I? RCD&L <M
<KKGBODJIN +D3MJO #S@GC %JIBQ@ !|CM@ RPI@N

5DI?J RN 1?MJD? IBMT DPBN

5 C<O DNIFM AIMD @ MR <M® <KKGIDDJI5 C<O O<NFN ?J@N D
C@GKHF <>>JHKGDNC

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?


http://sourceforge.net/

&JR RJIPG? TP ><0@BINDOC@AR<N® OGMPIN JI HI=DG@
?2@D@&N MEF ?JRI OC@N@ <KKRDIO GRO O@W =<ND>
><0@BIJMD@N €1@B<| @<HKG@A@C

5 C<O ?J@N <l #0. NTNO@H ?J

5 C<O DN JK@I| NJR®I NAR <MD & JR ?2J@NDO ?B&M MP>GCIN@
NJPM@ NAR<MR%D@ <l @<HKG@AI@C

5 C<0?J@N < KR<M@ GEBIN@ BMD OJ OC@ KEMN@MDC@
NJIAR <N@

Execises

$DI? < ><N@ NOPAGDI@ <=JPO OC@ DHK&@H@IA <I #0.
NTNO@H <N O NP>@NNAPGRGJIB ?D?0 O<®"J@N OC@<N@
NOPP O@GB TIR HP>C HJI@ T OC@ BMIDUODJI NK@I

'ATP R@® MPIIDIB < NH<GG =PNDIGNNGIBHB®API?N AM
DIAMH<ODJI O@1JGJBI RIPG? TIP >JIND?@M PNDIB >GJP?
>JHKPODIB$DI? NJH@ R@= =<N@MV@NJIPM®N OONPKKIMIPM
?@DNDJI

%J OINJPM@QMNB @ |@<I? M@D@OC@DM HINBIEI<? @

NIKR <MD <KKGIBDJIIN @KJIW JI OC@<YIRIA <KKGEDDJIN IP
M1? 2C@I KD>F JI@ CCE0@NONPT<I? M@KJM =<>F JI RC<O
 ?2J@N OC@ FINDIZID><G NPKKIMMO®® <I? OC@ PN@M
MER DR

0 @DROCDNGP-GI@C@ N@MD MDNFN JK@I NJPHM@
NIR<MD 5MO@ < NGIMI<GNDNI)DIBIPM JKDIDJI JI OC@
?DAD®@IO MDNFN ?DN2PNN@

*DNO Q@ @<HKG @M X¥BMHHDIB G<IBP<B@N &<0 &OP@N
DI @>C G<IBP<B@ HENDPN@APG QIEXE@K@MN

IC<KO@M IAR<N@V


http://sourceforge.net/
http://www.zdnet.com/six-open-source-security-myths-debunked-and-eight-real-challenges-to-consider-7000014225

Lab

"J RIGJ<? K<>C@ -K@I -AD®@EXI? >M@O@ < ?J>PH@ ,JO@A
TIPM 3HKPO@M ?J@N 1JC@<X OPI ODH@ ADNMH@! O (0#

=DOS DINO<GGRP RDGG EROJ ?JRIGI<? [ BMNQHAM
OCDNIMIK @I -A A& MPINJIGDI  =DOS HJ?@ &@® DN <
GDIF OJ OC @B O<M@?J>PH@|0ODJAM -K@| -AAD®D
&JIR ?J@NDIHK<M@ OJ +D3IMIO -AD@"J@N OC@ AOEX
TIP BJO O M AR H<k O @G GaGIP=-CG@

Statista +D>M JINJAO Z DODNOD>N G&>@EMDQ@ ANH
CAKN RRR NOSDNQ3> OJKD>N HD>MINJAO

)<R<N<FD % ? 2C@ OPG@N AM .JR@MIDIO

0@MD@ ANH C KN BPTF<R<N<FDIH OC@; MPG@
Statista ,PH=@M JA <KKN DI KKG@ KIOI@ (PG OJ
(<IP<MT 0@MR@ ANH C KN @KN RRR NOSDNO3#+>
NOSDNOD>N IPH=@M J A< XDG<=G@ <KKN DI OC@ <KKG@
<KK NOJ@ _

V'[AJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?


http://www.openoffice.org/download
http://www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-2133155.html
http://wiki.openoffice.org/w/images/3/3c/0108GS33-GettingStartedWithBase.pdf

Chapter 4: Data and
Databases

Learning O bjectives

3KJI NP> >@NNAREIKG@DJI A OCDN >C<KQi@M
RDGG =@ <=G@ OJ

"@N>MD=@ OC/@@AN -®R @R ?<0<
DIAMH<ODJI <I? FIJ RGEB@

"@N>MD=@TRBO<=<N@>T@GJIBr HPNO =@
PN@AIM ?<0O< @NJIPM® H<I<B@H@D

"@Ml@ OC@ O@dttase <I? D?@OOAOC@
NO@KN O@&@DDIB JI@

' "@N>MD=@ QG@HN < ?0<=<N@

H<I<B@H@D NTNO@H

"@N>MD=@ OC@>C@WDNOD=I2D<
R<M@CIPN@ <I?

"@MDI@ ?0< HDIDIB <I? ?@N>MDSENB @ DI
<l JMB<IDU®DJI

IC<KO@M  £0< <I? " <O<=<N@N



Introduction

7JP C<Q@ <@PT =@ DOWPP>@ OJ OC@A@MNAI>>JHKII@! ON A
DIAMH<ODJI NTNO@HN 7®<M@ <I? NXR<MD &R@AMOCINGROD
>JHKJI@! ONF OC@HN@G ?J 1J0 H<® < 3HKPO@M PN@ARBDI@
DAJP OPMI@JI < > JHKPO@MNOWM@OC@ RP KM>@NNJIMPO 3PG?
1JO NQ@ < ?J>PH@D H<BDI@ DAM JK@I@ < HPND> K&E&M =PO
OC@ RN I3 HPND> OJ KG<H<BDI@ JK@IDIB < ®&= =0RN@M =PO
OC@MVRO® IJ R@= K<B@N 6GBJPO B< C<AR<MN® <I? NAR<ND
<\@ 1JO @MPN@APGO< DN OC@?00BKII@I O A <I DIAMH<ODJI
NTNO@H

Data, Information, andowledge

2Co0 Ca =@ H<IT ?@BI®DJIN <I? OCED@N <=JPOO2<
DIAMH<ODJI <I? FURGEB@ 2C@ O@® O@MHNa<NO@I| PN@
DIO@<IB@=G <GOCJIJRBOC@<M® ?DNOOI®I| |<OP@® 5 @ ?@A@
<|? DGGPNO® OC@@CV@MHBHADC@ K@MNBE A DIAMH<ODJI
NTNO@HN

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



Wisdom

Knowledge

-

Information

1

Data

Data <MN® OCE@RW<ON <|? H<T
=@ ?@D? A J1 080 JM D@d $IM B<HKG@ < N<G@@unva
>JHKPO@MN DN =@F@PO< " <O< x| =@ LP<I0DO0 JM LP<BDIQ
/P<I O0OO® ?©< DN IPH@VD> GIPER 4 H@NP®H@D 3Pl O
JM NJH@ JOC@QMOB@QHIDBG =G>PGBJI /P<GDOD® ?©< DN
?@N>MDKDDAPF 0@ _ OC@GSIMA< $IM ? $J>PN DN <I8&HKG@
JA LP<GRO® ?0< IPH=@M =l =@ LP<@EDO® OJJ DA' O@&B T
AQMD@ IPH=@M DN QOX LPOE&ID® ?©< =&PN@IDN ?@N>M@KODQ
1JO OC@QA@NPGAJIH@NP@H@D JM HOC@H3BG =G>PGBJI

Information DN KIM@NR@<O< OCGXKINN@NN 680 @E¥> @ <I?
KPMKIN@JIM @<HKG@ HJIDCGN<G@KG>PG@ANH OC@ 3GGO®@
?<DGN<G@NCOxM OC@ K<N&M <@ DIMH<ODJI 'lIAJMH<ODJI
OKD=GG DIQIERA@N OC@ H<IDKMEK A MR ?<0< 0J J=0<DI <I
DI?D=0ODJI A H<BIDP?@ @WN DI K@@MIN DI OC@<?d <
KPMKIN@
Knowledge DI < >@®<DI <@ DN CPH<| =@GD@AN 3@ K@IMIN <=JPO

M2 GDJIINCDKN <HJIB /B IMJ> @KONaEE O OJ OO<<i@& $IM
@<HKG@ OCHr oI M @DJIINCDK GR@R| OC@ LPEGIA BJJ?N

IC<KO@M %0< <|? " <O<=<N@N



<I? OC@ N<G@N DVRGEB@ )J RGCGEBB@ =l =@ QIR@ <N
DIAMH<ODJI O@GxA<>D&@@N B JI

-I> @ R® Ce@ KPO JPMO< DDJ Il OGO <BEABO@<I? <I<GTU®
D R® =l PN@ @ OJ H<@ ?@DNDJINJM JPM BKIDUODJI 5@ x|
NI OC® OCDANNPHKODJI JA DIMMH<ODJI KIPP>@N FIRGEB@ 2CDN
FIJ RGEB@ =l =@ PN®OJ H<F@ ?@DNDJIN O@JIGD>D@N <€Q@I@
NK<MDIIJ xODJI

Explicit knowledge OKD=GGM&MN 0OJ RGEB@ OCk x| =@
@GKNONNR@DIOJ RINPN JM IPH=@MN 1 > JI OMNOtacit knowledge
DI>GP?@N DM <I? DOPODJIN <I? DN 7DAPGO OXIRARM OJ
<IJOC@M K@MNDIH@<IN JA NDHKG&@BIBPID> <ODJIN

#QD?@IG RC@I| DIAMH<ODJI JM SKGID>FIIRGEB@ DN<KOPER
<I? NOJM? DI >JHKPO@MNID RIPG? =&H@ ?<0< DA OC@®O80 JM
DIO@0 DN @@>?

2C@ BI<G NO@K PK OC@MH32DJI G<??@M DN OC@ BKW@K AM
FIJ RGEB@ FIRDIB < GJO <=JPO < OJKI¥wisdom 5 @ x| N<T
OC® NJH@@ C<N RDN?JH RC@I| OC®&l > JH=DI@ OC@DMFFEZB@
<I? @SK@MD@I>0J KVP>@ < ?@K@M PI?@MNO<I?BIB: DIJKD>O"
JAO@! O@N H<T T@&MN OJ Z@GJIK RDN?JH JI < KE>PG<M OJKD> <|?
M PD@N KD @&

Big Data

GHINO <GGARKM® KIBMHN MRLPD@ ?©< 0OJ ?J <TOCDIB PN@APG
$IM B<HKG@ D KMR @DDIB < ?J>PH@ DI < RM KM>@NNJIM
NP>C <N +D3NUJAO 5JW OC@ ?J>PH@ TP <M® RMDIB JI DN OC@
?2<0< 2C@RP KMI>@NNDIBAR <M® x| H<IDKPGO@ OC@2<>@0@
< I@R ?J>PH@IO ?PKGEIX@ < ?J>PH@ JM HJ?DA< ?J>PH@IO
1JH@ JOC@QB<BKGCA@MPO< <@ <I+. HPND> ADG@ < QDA@ <
NKE?NC@ < R2=K<B@ < NI>D<@H@&JINO <I? <l @ =JJF

0@@I0G big data C<N =@ ><KOPMDIB OC@@DDJI A <GEK@NA
JMB<IDUGDJIN 2C@ O@@@MN OJ NP>C H<@TIDBL ?€< N@N OO<
>JI Q@IODJI<G B K+ @NNDIBXT@GJID@N ?2J 1J0 G& NPa>DE!|

V'[AJMH<ODJI TNO@HBM\ PNDI@NN <I? TaI?



KIR@M OJ <R OC@H $IBKBKG@ SGH<@HPNO KM@NN HDGGDJIN
>PNOJH@M<MV>ODJIN @™ CIPM <xMIN OC@IMG? DJIMDIB <I?
<I<@UDIB OC<HP>C ?0< DN Ff@? OC@ KR@MA GMDDJI<G B
H<I<B@H@IO OJIGN 3I?7@MNO<I?DIB <IT@@JIJKDIB OC@ =@NO 0OJJGN
<|? O@CIDLP@N OJ H<I<B@ <I? <K@ OCONB@ID< NGN <@ <
KN=G@H OOBH@MIH@ODN <I? =PNDI@NN@ Ki<@E>EMIB OJ NO@®

Databases

2C@ BJ<GAJH<IT DIAMH<ODJI NTNO@HN DN<INADM ?<O< DDJ
DIAMH<ODJI DI JM@M OJ B@+@® FIRGEB@ OCxx| =@ PN®AIM

?@DNDJI H<FDIBl IM?@M 0OJ ?J OCDN OC@ NTNO@H HPNO =@&=G@ 0J O<
?<0< <GBOHCE@ PN@M OJ KPO OE@3<dl O8O <I? KNIQD?@ OJJGN

AM <BBEIBODJI <I? <I<@NDN ?8<=<N@ DN ?@RBBVWGEPNO NP>C <
KPMKJIN@

Why Databases?

" <O< DN «<QP<=G@NIPM® DI OC@Bi#\DUODJI &IR@W@MH<I T
K@KG@ ?J 130 FIR HP>C <=JPO ?0O<=<N@>T@GJBr =PO PN@ IJI
?<0<=<N@ OJIGN NP>C >x®@GN&NNC@ JM IWw ?J>PH@IO OJ
NOJ& <I? H<IDKPG3@ =PNDI@NND<?<JM PN@ K@®M?@NDB!@
?<0<=<N@NMA =PNDI@NNJIKEINN@NN < M@NPGO OC@<?<@
MPPI?<I O DIJINDNO@I DI<>PMO@ <I? 3IMMPKO@$IM < NH<GG
?<0< N@ OC@ PN@IJ ?< O<=<N@ OJJGN NP>C @?NIKQ@> HJI
[JO ><PN@ N@MDJIRNG@H &JR@@MAM < GB@® JBKIDUSDJI
>IMMPKO@<0< 3IPG? G@ OJ N@MDJIPNJIMGNWMI? ?@NONPE)
>JIN@AP@I>@N2C@ IHHII ?@A @ON DI < @NIPNBN H<I<B@H@®@I
<\ EKG<DR@&N AGERIN
, J>J1 OBG A @PI?<I O ?0<
. @KG@AD@| EDK @PI?<| O ?0<M Il Q@ID@B@ 0@PI?<I O

IC<KKO@M 20<<I? " <O<=<N@W



2<0< IPG? H<K® OC@ < N@DIJINDNO@I5 @ PN@ <| DGEOE@M
@<HKG@ OS$KGE<DI RCM@PI?<I O 20< <@ C<MHAPGPKKIN@ OC@
M BNOMJ JXD® C<NRD N@K<Id@DE @N OGOBINOP?@PO< JI@
DN OC@BNO@MOP?@ INO@M RCDEIMN <GG NOFI®RCJ 0@
N BNO@MI? K<D? OC@ OBDI <I? OC@ JOC@M DN KERP@IINO@M
RCD>C@®JMPN <GG NOFOI®RCJ (R0 @ @@ BM?@N

H 9

(=B

File  Home Insert Pagelayout Formulas Data Review View ACRG

Fle  Home Insert Pagelayout Formulas Data Review View A

E11 fe

A B c D A 8

Student Roster Grade Roster

StudentD  StudentName  StudentMajor  Course  Grade
1234 John Smith Marketing MKT211
2345 Robert Jackson ~ MIS MIS315
3456 Anne Sun Accounting ACT211
4567 Mary Brown Finance ACT211

Student ID Student Name ~ Student Major Student Email
1234 John Smith Marketing jsmith@university.edu
2345 Robert Jackson MIS rjackson @university.edu
3456 Anne Sun Accounting asun@university.edu
4567 Mary Brown  Finance mbrown@university.edu

|~ on |vn o [ [

9991 Alex Wilson Marketing MKT211
4567 Mary Brown Finance FIN311

N TIP ><I N@@ AM OC@RJ NKME&?NC@N OCDNRH<I<B@H@D
NTNO@H C<N¥B@HN2C@ A O DP?@D DN +<NMI' MRI
<I? C@M H<EJM DN $D&I>DN N@MHIJM@ OC<I| Jix@ 1P>C
I>>SPM@I>S@N @ xGB@<0< @PI?<I> T 0@PI?<l O ?0< JO@I
H<F@ ?0< <>@NNJF>Q@ID@ =PO<t =@ C<MHAP&IM @<HKG@ DA
+<MT MRI>C<IB@N C@M I<H@ JM C@M HIE@ <GG C@M I<H@N <I?
H<EJM NQ@MDI OC@ NTNO@H HPNO =@ 2GGORER® @MIM NH<GG
?<O< NTNO@HN NP>Q=G®H GJIFN OMDRIRGEMRC@! OC@ @<
NTNO@H DN CPB@ H<FDIB >C<IB@N@&ZBIZEAWO< DN 2DAPGO DA
IJO DHKINND=GI®< MANPGRA 3O0< @PI?<I> T OC@ @I ?O< N@®
><| =@ JIMMPKR@

4DJGODJI A ?<O< DD@BWD

" <O< DD@BMH@XIN >JINDNO@I><HJIB OC@ NQ@M?<0< 5 @
PN@ OC@ €& DGGROIEY 8<HKG@ OFKIE<DI OC@>>@KOA ?0<
DIO@BWRI? CJR ?<O< DD@BWB<I =@ QDIJG@DA OC@>NTNO@H DN
AGR@ 7JP ><I ADI? OC® G@&5DGNJI @@ < BM?@ DI +)2
CIR@@MJIP ><|]O0BI? G@ 5DGNJI DI OC@ NOR?ENO@KC<O DN
OC@RO MINO@MNMNEXNIO 3INDNO@I1PKKIN@ & CQa < ?9©< DD@BWD
>JI OMG OJ @IN-@ OC@ MPG@MNIINYOP?@0 x| M@@LI®) < BM@
PIG@NN NC@ C<N @BNO@MI? K<D? ORIDJI OC@| NP>C < QIEK
JA ?O< DD@BWB<I @ Q)M C<KK@I

0@mIB JI CPH<I H@HJIMT OJ NO@/<I1? OJ N\ C 1@@ @ ?<0<
2C@ OCDMHHJII HDNO<F@ DI ?€< @NJIPM® H<I<B@H@ DN OC@

CEND W EwN =
IS

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@I?



JQ@M PN@QPH<I HOQHIM AM ?<O< N@*C CPH<I> <IM@H@H=@M
RC<O ?0< <@ NO@I<|? RC@M® OC@QO< <@ NO@M =PO x| <GNJ
H<F@ HDNQ&N'A < KD@ A ?<O< DN N@IIDI <l PIM @H@H=@M
KG<@ O C<N OP<GG@! GIJNON < MONPG@ BTDIB JI CPH<I
H@HJIM OJ NO@1<I? OJ N@C |@@@ ?<0< OC@ @ ?0< N@
@RIOP<GE@IH@N ?DNBMDI\E

2J <QID? OC@ @@ 3HHJI A GRN DI ?<O< @NJIPM® H<I<B@H@D
?2<0<=<N@>0@GJIBI HPNO =@ <KKBGD@< O<=<N@ DN <B3ND @
>JGG@DJI A @®&@ ?<O< O DN <rganized >JGG@DJI =&PN@ DI
< ?2<0<=<N@ <GG<?BN ?@N>RIBE@GNNI>D@ RBDC JOC@MO2Z<
$IJM OC@ KPMKJINAAICDNSO@® RDGGTIKIND?@MBHKPO@M®U
?<0<=<N@N

2CJPBC 1JO BJJ? AIM i @KG<>DIBO<=<N@N EBMIC@N =l =@
D?@G OJIGIWAI<GUDIB OC@<NO@DI < ?<0<=<N@ N@?NC@®
K<>F<B@<t =@ JN@ >0@0J < NK&B> O<=G@ JM THR@?<O<=<N@
<I? PN@ OJ >@&O@ >COM JM K@WHA <I<@NDN JI O0©O<

Data Models anddRational Databases

" <O<=<N@NI>=@ JB<ID\@ DI H<I T ?DAQ®IO RTN T PNDIB
?DAOBIO HI?@GN 2C@02<HJ?@GAI < ?0<=<N@ DN OC@=GJB
NOMPP@ A ?<O<O@HN <I? OC@QBHIINCDKRCO® Cea =@
N@aMs ?60< HI?@QGNDI>@ OC@ N OC@GBDJII<G B HI?@G
C<N =@| KIKPG<MBU 'PMMDIOG M@DJI<G Bx=<N@ NTNO@HEN <M
>JHHJIG T PN@ DI =PNDI@NNBNDUODJIN RDC @R @>@KODJIN

M2 @DJI<G B HI?@G BM®OJ PI?@MNO<I? <I? PN@

"< M@@DJI<G Bx=<N@ @< DNBMD@ DIOJ O<=G@Nielations
#<>C O<=G@ C<N@® W@lds RCD>C ?@ OC@ NOHM@A OC@ @<
NOJ& DI OC@ O<=G@@JIM DN JI@ DINO@ A < N@A P@G?N DI <
O<=G@ QDNP<@DOCDN OCBIBPC@cords <N OC@ws JMtuple JA
OC@ O<=G@ <I? OQ@ A\ <N AGEHIN JA OC@ O<=G@

' OC@ SXHKG@ =@CGR @ CD < O<=GANOP?@I1?©O< ROC @C
MR MOKEN@DIB < NOPA@eécord <I? @<>C JIGPHI MOK@N@IDIB

IC<KKO@M %0< <I? " <O<=<N@N



J@ AG@A OC@ NORO@Jwe

NK@D<@&@M < JH=DI<ODJI
JA B@G?N OC@@MHDI@N OC@ PIERP® DN =GG@rimar y key
JMkey F @ DN PNPE@EE@ PIDLP@ M@¥ODJI IPH=@MA OC@

M2JVPN
Fields
Primary key (COITmnS)
StudentID | StudentName StudentMajor StudentEmail

1234 Jonh Smith Marketing jsmith@university.edu
Records 2345 Robert Jackson | MIS rjackson@university.edu
(Rows) 3456 Anne Sun Accounting |asun@university.edu

4567 Mary Brown Finance mbrown@university.edu

Rows and columns in a table

Designing a Database

1PKKIN@ < PIEIMADR<I ON OJ @D@ < 1>CJIO<=<N@ OXtM
?<0< AO@NV@EDRDIB N@OKNE KBBG@ OC@ ?@NBPBIG@EMIN OCx
OC@ BJ<@ DHKG@HIDIB OC@ NTNO@H DM@CI@ @M DIRDEDJ
NOP?@IN] K@MHA<I>@ <I? <x<?@HD> @NJP®N $MH OCDN OC@
O@H ?@D?@N @RC@ NTNO@H HERK BNM- JA OC@ NORIIRIOC@DM
BM?@N JPMN@N <I? >G<NNNI 3 NDIB OCDNIPIA<ODJI OC@ ?@NDBI

O@H ?@@MHDI@NIDCE @GARDIB O<=C@NF@J =@ HO@

123" #,2 NOP?@I0 I<H@ H<EJMI? @ H<DG

- 301# > JPMN@OEID @HGH@®@ =<K<>Or

%0" # OCDN O<=G@ RI@GEGD 123%#,2 RD OC !- 301#
<G@®RDIB PN OJ C@ <IT BD@| NOP?@I0J @J8G HPGODKG@
>JPMN@N <I1? O@@® ) < B @ M @>C IPMN@

I* 110-- + >G<NNNH GJ>=<ODJI >G<NNNOTK@ <I?
>G<NBM > <K<>0Or

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?




, JROCO OC@ ?@NDEHOEN ?@@MHIMB®CD>C 0<=G@N GD®!
OCRI@@ OJ ?@N@ OC@ NEE> ?©<D@HN 0T€&>C 0<=G@ RDGG CJIG?
2CDN @PD®@N D?@IDIB OC@®@AG?N ORDGG =@ BL@<=G@ $IM
@<HKG@ JPMN@GERIRG? =@ JI@A OCA@@G?N DI OC@01#
0<=G@ $DI<EBI® OCDN RDGG @@BRIMG B<=<N@Q@W 0<=G@
NCJIPG? Q@ <B@G? DHHJIRD OC © G®O JI@ JOC@M 0<=G@ DI JOC@M
RJIVPN OCENCJIPG? Q@ @@DJIINCDKNIRD@C JOC@M

KMDH<W F@ HPNO =@ N&@BAIM @C 0<=G@ DI @@DJI<G
?2<0<=<N@ 2CMH BN < PIDLP@ DO@@WA@>C \®IMP DI OC@ O<=G@
$JM @<HKG@ DI OC@ 122 0<=G@HDEBO =@ KINND=G@ OJ PN@ OC@
NOP?@ I<H@ <N < RT 0J D?@I0A< NOP?@| &JR@@MD DN H@®!

OC<| GBEOC® NJH@ NOPZ@I NC@OC@ N<H@ I<H@IOP?@0y

@ H<DG <?@NN HDB =@ < BJJ? >CJ@> < KMDHEWM@ NDI:@ @

H<DG <?T®WNN@NE<MDLP@ J&R @@ M KMDHIMF@ ><I1JO >C<IB@

NJ OCDNIRG? H@& OCO DA NOPR@PC<IBEDC@DM @ H<DGHIRI®
RJIPG? CQQ OJA@HIQ@ OC@HIBNDC@ WR<=<N@ <I? OC@ RIN@M
OC@H Z 130 <| @N-0D@ KIKINDDJI -PM NJGPODJI DN OJ PN@ BOP?@!
" <N OC@ KMDHA<MT JA OC@ 123%,2 O<=G@5 @ RDGG <GNJ ?J OCDN
AM OC@ '301# 0<=G@ <I? OC@ 110-- + O<=G@ 2CDN NJGPODJI DN
LPED@3HHJI <I? DN OC@ @NJI TIP C<Q@ NJH<T "N 2C@ KMDHKM

F@ JA 0<=G@ =@ EPNO JI@@G? =P =GNJ =@ <JH=DI<ODJI A

@RJ IM HIM® B@G2IM @®<HKG@ OCI®@=DI<ODJI A DP?@0" <I?
IJPMN®@ OC@ %0 # O<=G@l>=@ OC@ KMDHE@ JA OC@ %0#
0<=G@ RCD>GH@CO < B?@ DNBM@I@ =T < K<I®D>PG<M NOP?@!
AM < NK@DB> IPMN@

2C@ 1@0 NO@K I@NDBA?O<=<N@ DN OJ OI@I? H<F @ OC@

M@ @DJINCDKN R@®| OC@ O<=G@N MNJ TT=<| KPGG OC@02<
0JB@C@M DI KIQIBAPG &N M@®DJINCDK GR@R| ®J O<=G@N DN
DHKG@H@®=T PNDIB 4oreign key AJM@DBI & DN <D@G? DI JI@
0<=G@ OGKI@ >ON 0J OC@ KMDFR@W<O< DI OC@ JMBB O<=GdM
@<HKG@ !G<NDH/" DI OC@ !- 301# O<=G@ DN QM@DBI @ OCO
>JII@ >ON 0J OC@ KMDF@NG<NNNH " DI OC@ !* 110-- +0<=G@
5DOC OCDN ?@NDBI 1JD IR @ C&@ < RT 0J JE<ID® <GB DC@
2<0< RO |@ <I? C< Q@ NPONNAPEBE®@<GG OC@ O<=GCOO@RE@J

IC<KKO@M %0< <I? " <O<=<N@W



H@@ OC@MDBH@ON =PO Q& <GNJ EM®I0@ DIKGD? B< AM
=@DIB @@® DIOJ OC@ Q<=<N@/JP ><| N@® OC@IAG <=<N@
?@NDBI DI OUBRE =@RJ

Tables of the
student

STUDENT GRADE COURSE CLASSROOM

7 studentIp a7 studenti //? CourselD PclassroomID
StudentName  courselD «—] CourseTitle ClassroomType database
StudentMajor Grade CourseCapacity ClassroomCapacity
StudentEmail ClassroomID <+

Normalization

5 C@! 7@NDBIDIB <@<=<N@ JI@ DHR3ND 31> @KO OJ PI?@MNO<I?
DNormalization 'I| NDHKG@ O@MHN OJ [IMBI<GIE£=<N@ M@ OJ
?@NDBDIDI < RT OC® MPP>@N < @PI?<I> T <I? @INPM@
?<0< Db@B™MD

"1 OC@ 1>CJIGRO<=<N@ ?@NDBI OC@ ?@GNDIBIF@ OJ <>CO@
OCON@ J=HEN $IMSEGHKG@ OXeWBM?@N < NDHKE@®@®RMJIB
NJGPODJI HOB C&@ =@ OJ >@0@ <AP?@D B@G? DI OC@01#
0<=G@ <I? OC@! EPNO GDNO OC@ +3{Bai0C@ NORII®RIOC@M
&JR@@MOCDN ?@NDBPR? H@ OC<O DA < NOPO@<®NRY JM
HIM@ 3PMN@N OC@! CDN JM CORIP%? CQa OJ =@ @@EW ARDXQ
JM HINM® ODH@2CDN H@N OC@ B< <@ @WPI?<I O 'INO@? OC@
?@NDBI@MNIEIGCDN ¥ @H EDIOIPP>DIB OC@ %0 # O<=G@

'I| OCDN ?@NDBI RC@I| < NOPBNO@MDIMC@ N>CJIG NTNO@H
@M@ O<FDIB <IPMN@ @ BMNO HPNO <?? OC@ NDPZQOC@
123" #,2 O<=G@ RC@MVDC@DM<H@ H<EJIM<I? @ H<DG <?7®WNN
<@ @@® , JR R@ RDGG <?? RI@IOM OJ ?@1J0@ @COC@
NOP?@ O<®N < NK@B> IPMN@ 2CDN DNHGDNC@T <??DIB <
M2JW RODC OC@R?@d" <1? OC@ !'JPMN@DI OC@ %0 # O<=G@
'A OCDN NOR?@®N < N@? > JIPMN@ @ ?J IJO Cg@ OJ ?PKGO®&
OC@ @W JA OC@ NOROWIkH@ H<EJIMKI? @ H<DG DINCP@QR@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



JIGT 1@@ OJ H<F@ <IJOC@M@ DI OC@ %0 # O<=G@ DCA@N®@
>JPMN@" <I? OC@ NOP?@}

2C@ ?@NDBADC@ 1>CJI®2<<N@ <GNJ @NEDNDHKG@ 0J >C<IB@
OC@ ?@NDBORIPO H<EJM HIREODJIN OJ OCEDODIB NGB
$JM @<HKG@ DA OC@ ?@NBDR @@ <N& 0J <?? APIODJI<GD
0J OC@ NTNO@H<SB DMOMBIVN RCJ @@ OC@PMN@NERIPG?
@NDG>>JHKGDNC OCDN?22DIB < .0- $#11- 0 O<=G@DHDG<M 0J OC@
123" #,2 0<=G@xI? OC@I <??DIB < |® AD@G? 0J OC@Ht 0<=G@
0J CJG? OC@ABNNJIMN] ™

Data lypes

5 C@I! ?@ADIB OC@@G?N DI ©O2=<N@ O<=G@HRNOED @C P@G?
<?<0<TK@ $IMSBHKG@ OT@MSOR?@D,<H@ DN 8@NOMDIB RCDG@
#IMIGGH@!<K<>Or DN IPH=@M- JNO HJ?@MI| B<=<N@N RcEM
N@QO®G ?BRB IO ?O<TK@N OJ =@ \DINH@ JA OC@ H@BHHJI
?<O<TK@N DGDRCO&

2@0 JM NOJMDIB 13 IPH@MD>< OCxDN =MD@A BEG@M

PI?@M >C<M0@MN 2C@2=<<N@ ?@NDBEDP@DOIOC@

H<SDHPH G@IBOG ODC@S@

,PH=@M AM NOJMDIB IPH=@MN ZC@MPNPIGGER ?DAD® IO

IPH=@M TK@N 00| =@ N@S@® ?@K@I?DIB JI CR G<BI@

0OC@ GMNO IPH=@M RDGG =@

JIG@&I < ?<0<TK@ RDC JIG BRJ KINND=G@O@N NP>C <N JM
AOMP@M "A<GNTEBN_ INO~

" <O@DH@ < NK@<GMH JA OC@ IPH=@M<TK@ 00| =@

DIO@NMEM@<N < IPH=@M JM < ODH@

IPMMIST < NKED<@MH JA OC@ IPH=@MD<TK@ OO<MH<ON

<GGQP@N®D< >PMNET DI?D=0IM <I? RJ 2@ DH<G K@~

. <MBMKC 280 OCDNDRTK@ <GB AM OFD GJIB@M OC<I

>C<M>0@MN

-=E@0O OCDNXRTK@ <GBIAM OC@ NCB@E A ?<0< OCxxI1JO

IC<KKO@M %0< <I? " <O<=<N@N



-@ @@ QD<E@=J<M NP>C <N <I DH<B@ JM < HPNIB@

2C0@ <@ RJ DHKIND<IO #NJIN OC2 R@ HPNO BK@W ?@Bl@
OC@ B TK@ A < B@G? $DMNOO< BK@ O@GGN @B@E<R@ RO<
API>0DJIN® =@ K@WH@ RODC OC@C< $IMBHKG@ D@&RRDNC
0OJ K@IMH H<OC@H3B=G APISDJIN RDC JI@ A OC@@G?NaRHPNO
=@ NR@OJ O@GG BE<R@ @RC@@G? DN < IPH=@DATK@ $IM
@<HKG@ @ =1 NP=ONPO OC@PMN@<K<>Or ABH OC@ >G<BINM
><K<>O OJ BI? JPO OC@ IPH=@MBONNE@ON &DG<=G@

2C@ N@? DHKJIMO<IO &NJI OJ ?@R@ ?9< TK@ DN NJ O@C@
KNK@M <HJPO A NO3R@ NK@ DN <GGQ@ AIM JPM @< $IM
@<HKG@ DA QU @0D,<H@ B@G? DNDP@AN < 280 ?<O<TK@
OCDN H@ >C<M<>sO@MN&EMGGD@AM @C I<H@ R@ RIO 0J
NOJ& 'A< NOP?@ll I<H@ DN GJIB@M OC<I >D@MN OC@Ex2<N@
RDGG OMBI&D

Database Managient Systems

2J OC@ JHKPO@M ?<0<=<N@
GJJFN GDRI@ JM HI® BG@N '
Jw@M JM OC@ O< DI OC@
?<0<=<N@ OJ =@ EFOIM?
>C<IB@ <??@ JM \®HIQ@ <
NIR<N® KIBMH HPNO <>@NN
Open Office Database Management D +<IT NAXR<MD <KKGDDJIIN
System CQ@ OCDN GD@EPI@N =l
ME? N ?79<=<N@ OD® TP < GDNODIB ON NJIBN<I? KGI OC@
NJIBN TJPM HJ=DG@ KCJI@ABRKM® x| DIO@MD RDC JPM GDNO J
>JI O<®N PO RCO <=JPO <KK&DBJIN OJ &0@ JM H<I<B@ <
?<0<=<N@ C<O NAR<MD =l TIJP PN@ OJ &0 @ < B<=<N@ >C<IB@
< ?2<0<=<N@NOMPP@ JM NDHKZ <I<GTNDN 2@xDN OC@ KPMKAN@ J
< ><0@BIMIA NAR<N® <KKGIDJIIN GG@<0<=<N@ H<I<B@H®@I
NTNO@HN +1

V'[AJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?



+1 K<>F<B@N B@KIHEKN QD?@ <I DIoMA&DJ QR @? >C<IB@
OC@ ?@NDBI OC@ O<=<N@ @0@ LP@MD@N <(REIKAKJI®N
+JNO A OC@N@ K<>F<B@R@&@MDBI@J RIMF RIDC < NK@B> TK@
JA ?0O<=<N@ =PO B@EBMN® IHK<OD=G@ORD< RD?@&IB@ A
?<0<=<N@N

?< O<=<N@ @CxI| JIGT =@ PN@&T < NDIBE@ PN@W<<ODH@ DN 1JO
BJDIB OJ H@ OC@ @N JA HINO B4IDUGDJIN N >JHKPO@MN@
=@JHE@ |@RIM@ <I? <M@ IR EJDI@RIMGRD?@ QD< OCEDMID
< >G<NMNAJ?<O<=<N@ C<N @B{@MICO x| =@ <>@NRG@T RJ 0@I
JM @@! < HDGGDJIK@@ 2CAN@<<<N@N&EMIH@DH@N DINO<GG@
JI < NDIBG@JHKPO@M 0OJ =@@NR@&T < BNPK JA KEKG@GC: <
NDIB@ GIDDJIl -OC@M ODH@N 0@@INO<GE@MM K@s:s N@HMN
RIMGRD?@ H@O 0OJ =@ =@NNR@T HDGGDJIN @l O@MKMDN@N OC@
MY @DJI<KG "+1 <M@ =PDGO <I? NPKE@WT >JHK<ID@N NP>C <N
-M<>G@ +DNMO 1/* 1@M@M<I? ' + " = 2C@ JK@I!NIPM@

+ T1/ * DN <GNJ <| @ @MKMDNX@=2N@

+D>NINJAO >>@NN <I? -K@| -AD@ <N@ @B8HKG@MK@MNJII<G
?<0<=<N@ H<I<B@H@INTNO@HN 2C@N@ NTNOQG@ND <KVIEIE@
0J ?7@@GJK <I? <I<B@ NDIB@ PN@M2=<N@N 2C@N@E=2N@Na&M
IJO H@<I O OJ =@ NERM>NNN < |[@RJIM- IM OC@O@MI=PO M
DINO@ DINO<GG@ K<MOD>PG<NPR@ <I? RIMF RIDC < NDE@ PN@M
<0 < ODH@EK<>C@ -K@FAD® JB <N@ N@ N@&®I NCIO><I =@
PN@ OJ >(@0@ HJI?DA<I? <I<GTUD ?0©<=<N@N DI JK@I<x=<N@
-"  AIMHO +D>MJAJ >>@NN "+1 DN PN®OJ RIMF RODC
?<0<=<N@N ONRI +D>MINJAO >>@NNLO<=<N@MuH<O JOC >@NN
<I? <N@ CQ@ OC@ <aD@D i&? <I? RMD@ OJ JOC@M<2<N@
AIMH<ON <N®GG

Structued Query Languag

> @ TP CQ@ < ?0<=<N@ ?@NRBi@ GJ<?@ RDDC ?0< CR
RDGGPF ?J NJH@OCDIB PN@APGCRD 2C@ KMDH<R<T OJ RIMF

IC<KKO@M %0< <|? " <O<=<N@N



RODC < @®DJI<G Bx=<N@ DN OJ RN@HP®H /P@QM *<IBP<B@
1/ * KMIIJPI> @ "N@P@GJIM NDHKGIOB@<N 1/* GHJINO <GG
<KKGBODJIN 0OOC< RMF RIDC ?8<=<N@NNP>C <N R<=<N@
H<I<B@H@OD NTNO@HN ?DN3PNE H<F@ PN@\I/* <N < R<T OJ
<I<GUD <I? H<IDKPGR@@BDJII<G < N ON I<H@ DHKGD@NDN <
G<IBP<B@ A=l =@ PN®OJ RIMF RIDC < ®@@&DJI<G B<=<N@ BM
<

NDHKG@RI@NOM ?<0< 0J <IHKG® PK?<0@ JK@DJ!I 1/* DN <
H<DINOE JA KBBMHH@MN <I? ?0©<=<N@ <?HDIBEROMN J2BD@ TP
< O<NO@ RC© 1/* HDBCO GJJF GDFC@V<@ < IPKG@AIB<HKG@N
PNDIB JPM 1>CJJGQO<=<N@

2C@JGGDIB LP@VRDG@MWIR@ OC@ H<EMNDP?@CI
1HDOC AM OC@ 123"#,2 O<=G@

SELECT StudentMajor
FROM STUDENT
WHERE StudentName = OJohn SmithO;

2C@ JGARDIB LP@MRDGG GDNO OC@ OJO<RIRBP@E@NIDI
OC@ 123#,2 0<=G@

SELECT COUNT(¥)
FROM STUDENT;

1/ *><l =@ @H=8P@ DI H<I T xJHKPO@M G<IBP<B@ K Q@<PN®@
0J 7@Q@GIK KOMVH DI?@K@I1?@ R@d==<N@<KKGBODJIN | DI
?2@KOC ?@N>MDK®@D3JRI1/ * RJIJMFN DN F@? OC@ N})K@ A OCDN
DIOWPP>0JM O8O0 =PO OC@BN@HKE@N NCIPG®BIP <I D?@ JA
OC@ RI@MA PNDIB 1f OJ H<IDKPEGR@@BDJI<G Bx=<N@M<I| T

+1 NP>C <N +D=MIJAO >>@NN <RGQJIP OJ PN@ /# Query-by-
Example < BMKCD=G LP@MJIG OJ®MO@ ?©< OCIRBQDNP<@DU
>JHH<I?N / # B@I@¥@N ¥ AIM TP <I? DN @T OJ PN@I
>JHK<MDNJI RDC 1/* /| # C<N GDB®@API>ODJI<GD@N <I? DN PI<=G@
0OJ RIMF RIDCJPO OC@+1 @1 QDNH@! O

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@I?



Other Types of Databases

2C@ @®DII<G Bx=<N@ HJ?@G DN OC@ HIMNZXOXRN@ HJI?@G
0J?F &JIR@@MWH<I T JOC@M O<=<N@ HJ?@@DND Q@CKID?@
?DAO@IO N@IBOCN OC<|l OC@GEMJII<G HI?@G 2CQ@ <CEERG
?<0<=<N@ HJ?@G KJIKPG<M DI OC@ N <\ >JlIl@ >0@ ?<0<
OJB@C@M DI < GM@M <GRDIB AM < K<@IO>CDG? @®DJIINCDK
=@R@@| ?<0< 2C@ ?I>PH@ >@IOMD> HJ?@G RG@GAIM < HIN®
PINOMROP® ?<O< NOdBI@ F KG<>DIB B ODJ ?J>PH@ION_ OG<
>JPG? OC@I| =@ H<IDKP@<

. @UKKN OC@ HIN@@R®NODIB Ra?@a@GIKH@I DN OCE> x0KO
JA ,J1/ * ANH OC@ KGN@IXO JIGT 1/ *_ ,J1/ *<MIN@ AM OC@
@@ OJ NJ@ OC@JIKN@H A GB® N=G@ B<=<N@N BMIQ@M
N@a¥c N@OMN Q@ <>NNN OC@IKG? $IM <@BDJI<G B=<N@
0J RIMF KNK@® 0D DN DHKIID OCx JIG JI@ K@MNJI =@ <=G@ 0J
H<IDKPGR@ < KE@A ?0< © < ODH@ 3H>@KO FIRI <N M@&>INP
GJ>FDIB PO RDC OJ7RN GB® N=G@ D<=<N@CQCDIF %JJB@ <I?
H<U JI OCDN DN EPNO 1JO KINNDHG@?<,0<=<N@PR JMr RODC
?<0< DI < GJIN@¥T RGRDIB AM < HIN@® PINOMBP@® @IQDNH@! O
>JHHPID> <ODIB >C<IB@N OJ OC@# @M ODH@ OJ <GG QZNNGIM
<MD K<MA OC@ QR<=<N@

N NO©®@ NeD@LC@@MBDII<G B=<N@ HJI?@G ?J@N |IXBE&>
R@GG 2C@ OmbleiCO® BAMN OJ < ?<O0<=<N@ @®IB GR@M
<I? G<H@M-@DIB ?DNOMD-PO@G<NM@M IPH=@NMA JHKPO@MN
>JIl@ >0@QD< < IRIMF 1JH@ IHK<ID@N <@ GJIFDIB OJIKQD?@
GBI@ N=G@ B<=<N@ NIJGPODIMNIQDIB R<T ABH OC@@®&>DJI<G
HJ?@G 0OJ JOC@IM@ GE8D=G@ HJ?@CGN SMKB@ %JmED IR
JA@MN OC@ KK BIB '<O<NO@ RCD>C DN =N@, J1/*
"@QQ@QGIK@MNI PN@ OC@ KK #BE@ '<O<NO@M OJ @GJIK
<KKGRBODJIN OO0< <>@NN ®Bx AM <| TRCQ® DI OC@JING?
H<U JI > JH J A@MN Q@G ?0<=<N@ N@&NIM @O@MKMDN@ PN@
DI>GP?DIB H<Ul 0"1 RCD>C DN < @@&DJI<G B<=<N@ Q@& <I?
H<UJI"TI<HI " <, J1/ * @IO@MKMDN@ NJGPODJI

IC<KO@M %0< <|? " <O<=<N@N



Sidebar: What Is Metadata?

2C@ O@MHetadata ><I =@ PI?@MNOJJ? <R<O< <=JPO B
#S<HKG@MH@<?0< A ?O<=<N@@&M

IPH=@M A @JVWN
?<0<T™K@ A R@G?
ND@ A B@G?
?@N>MDKONRIQG?
?@ARCOQPOARQ@G?
MPG@NBN@

5 C@I < ?<O<=<N@ DN =@DIB ?@NDBlgia dictionar y_ DN @O @0J
CJIG? OC@ 8@O< ?@ADIB OC@@G?N <I? NONFR A OC@ 0O<=<N@

Finding \alue in Data: Busiregtelligene

5DOC OC@ MIN@BJ'<O< <I? < HTMD<?AII@R OJJGN <I? G@IDLP@N
<O OC@DM ?DNKIN<G =PND@GEE@}NB<CR OJ PN@ DMH<ODJI OJ
OC@DMXD<B@ 2C@ O@hdhess intelligence DN PR@J ?@N>MD=@
OC@ BMaNN QTJR<IDUODJIN PN@ OJ@O< Od@® 3GG@DIB
<I? <I<GTU@ O DI OC@ CIK@NIJO<DIDIB <JHK@OOO® <8I O<B@
@ND?@N PNDIB O®REBMIX NO@RIDI ?<O< RN CIPNONN@ =@ J
AOMHNAD@| KPAMC<N@ DMH<ODJI AM ?< O< =lF@MN OJ@@ =DB
KDBOP®@ PI?@MNO<I?DIB DC@DM DI?PNOMD@N <{AJBIC® 2&@@
MOINPGOAN OC@N@ EN@N<t ?MD@ JB<IDUODJI<G NOMIBAON <I?
KM QD?@HK@0O® <?x| O<B@

V'[AJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?



Data \fsualization

" <O< QDNP<GDU<DN OC@KBN=GC @K@N@ODJI A DIMMH<ODJI <I?
?7<0< 2CAOQN@GBOD=C ®K@N@KODJIINNP>C <N >C&M BMCN <I?
H<KN ><| LPD>FG NPHH<MO® ?©< DI < RT OC® DN H&® DDPOD®
<I? ><I G@&@? OJ I@R DINDEBON <I? PI?7@MNO<I?DIBN (PNO <NGPKD>
JA < GI?NK@ %l >J1 Q@ HP>C HIM@ OC<I < K<BMKC JA O&D
<M@HKODIB 0J ?@N>MDHRKDD=G @K@EN@©ODJI A ?0< x|
LPD>AGH<F@ H@DIB JA GB® <HJPION A ?0O< +<IT ODH@N
QDNP<GDUDIB<?BN OU@®INO NO@RNIN < ?@K@M <KMDN <I?
PI?@MNO<I?DIBAIOC@ Q< 3IGGO@@=T <I IMB<IDUODJI #S<HKG@AN J
?<0< QDNP<GDUNAR<M@ DI>GP?@=5P <I? %JIB G@<L0< DP?DJ

Data Warehouses

N JVB<IDUODJIN C3@ =@BPI OJ POPGERSL=<N@N <N O@ @@ MK
JA OC@DM IR@NN OC@@anJ APGBI?@MNO<I? <I? G@¥B@ OC@
?<0< Od@xM® 3IGGE@DIB C<N =@i@ HIM@ <I? HIM@ <KK®IO
&JR@@MDI@OG<I<@UDIB OC@C< O@XDN @@ AIM ?q 0OJ ?<T
JK@%ODJIN DN 130 < BJJ? R?R@ ?J 130 Rl O OJ O<S OC@ dR@NN
JA OC@HEK<I T HIM@ OC<I| R |@? OJ $PKMC@IMB<IDUODJIN <GNJ
R<I O 0J <K@ ?©< DI < CDNOSBINH@IN@ R.?J@N OC@ < R®
C<Q@ 0J7K>JHK<M@ ROC OC@ N<H@ R@O< OCDN ODH@ G<®O HJI
JM G<N@M $NH OC@N@ @ <NN@ OC@I>@KO A OC@ 0O<
R<N@CIPN@
2C@ 31> @KOAI OC@ O< RMDPCIPN@ DN NDHEGRO@O< AM

J@ JM HIN® A OC@ BHEIDUODJN ?<0<=<N@N <I? GJ<? DDJ OC@
?<0< RMOCIPN@CD>C DRNIDGA <IJOC@OM=2@M NOJH@ <I?
<I<G@'NDN R @aMC@S@PODJI A OCDBI> @KO DN 1JO OCHOHKG@
?< O< RMR@CJPN@ NCJIPG? =@ ?@NDBEE@® O H@ON OCHE:ERDIB
>MD@MD<

'O PN@N JI JK@UDJI<G Bx 2CDN H@ OC® OC@0<

IC<KO@M %0< <|? " <O<=<N@N



R<M®CJIPN@ DN PNDIK¥ 3A ?<0O< A OC@ GO ?O<=<N@N
OCO OC@HK<| TPN@N DD ?7E 0OJ ?<T JK@&ODJIN NJ OC@
?<0< RMRCJIPN@ HPNO KPG&A OC@ SPNODIBO<=<N@N JI
<MDBPGNAC@PG®@=<NDN

2C@ ?©< DN ODH® R 2CDN H@ OCO RC@I@M B< DN
GJ<?@DIOJ OC@ @< RMRCJIPN@ @ O@N < ODH@ NO<HK
RCD>C <G AM IHK<MDNJIN @®B@@| ?DA®@ 10 ODH@ K@MDJ?N
2C@ ?©< DN NO<I?8dP. @><PN@ OC@D<DI < ?0< RMRCIPN@
PNP<GGIH@N AM N@#¥5 ?BAI0 NJPA@N@DN KINND=G® OC<
OC@ Bx ?J@N 1JO PN@ OC@ N<B@m®2d@n JM PGN $IM
B<HKG@<@C ?<0<=<N@ PN@WE) AIJMH<O M ?0O@I® B

HH ?? TTIJIM??HH TTJIJMTHH ?? @O> 'l IM?@MIM

OC@ B< RMOCIPN@ OJBEC PK @@N < NO<I?<MO@MH<O
RJIPG? CQ@ OJ =@ <@WPKJI <I? <GG ?0< GI<K2ADIOI OC@ @<
R<M®CIPN@IRG? CQD OJ =@ >Q@a¥@0J PN@ OCDN NOX|?<M
AIMH<O 2CDN KM@ NN DRGS@5O08+0DJI ONMINAMH<ODJI GJ<?

#2*

2CO® <@ RJ KMDH<MN>CJJGNAJOCJRBO RC@| ?@NDBIDIB <0<
R<M@CIPN@ =£JIH PK <I? OJK?JRI 2C@ =J®JH PK <KKNk>C
NO<ON ¥ >MBODIB NH<G@®2<RMRCIPN@NGGE@<O0< H<@N 0OJ NJ@
NK@DB> =PNDI@NN=KMDOHN N OC@N@< H<KN @ >@O@ OC®

><| =@ =JH=DI@ DIOJ < GB®M B RMRCIPN@ 2C@ OJKRPJ
<KKNK>C NPBB@NONOCHRE: NCIPG? NO<V>NBODIB <I| @0 @MKMDN@
RD?@ W< RMDCIPN@ <I? OC@! <N >IB@ =PNDI@QNNE® <N
D?@p D@ >MEO@ NH<GG @M R<KN AMOC@ < RMRCIPN@

Data Mart

Benefits of Data Data Mart
Warehouses Data Mare

Data Warehouse Pocess fop-down )
-MB<IDU®DJIN N? ?<0<
R<M@®CIPN@N ORD=@ A <BM< IPH=@MA Ig&NJIN

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Td?



2C@ KM @NNAI?@@GJIKDIB << RMOCIPN@MVA@N <I
JMB<IDU®DJI OJ =@M PI?@MNO<I? O0@CO&D DN >RHINIG
>JGG@DIB <I? @P<E@@DHKJIKA<IO RCO ?©O< DN 1JO =@DIB
>JGGO@

?< O< RM2CIPN@IQD?@N @IONMGEY QDI A <GGO< =@DIB
>JGGO@@<>NINN OC@@EPMKMDN@ JQBR@N < HE® AIM
?@D@MHDIDIBA< O@xDN DINDNO@!I
-I> @ <GGC=DN DZTEM@<N JINDNO@I <I IMB<IDUBDJI x|
B@I@0 @@ Q@MNDJIAJOC@ OMPRGCON DN DHR3W RC@I| OC@
>JHK<| T R<| ON OJ@KJ® 3INDNO@IN@DNOD>N <=0OR@GA
NP>C <N@@IP@ JM IPH=@M B®HKGEDN

T CQDIB < ?0< RM@CJIPN@ NI<KNCJIARLD< =l =@ O<@I
JQ@M ODH@ 2C@N@N < CDNQBE@HWP JA ?<O< RCD>C <B8J
AIM <I <I<E@NDNAIO#I?N

?< O< RM@CIPN@IQD?@N OJIGNBEIDI@ ?O< RCD>Gb
KN QD?@ REDIAIMH<ODJI <I? <I<@NDN

Data Mining and Machinedraing

" <O< HDIDIB DN OC@ @&MNAJ <I<GUDIB ?0< OJA? KMDDJIPNG
PIFIJ RI<I? DI O@WNODIBAIN K& @MIN <I? <NNJSDSIN DI @M
0OJ H<R@ ?@DNDJIN %@k@M?<0< HDIDIB DN>3HKGDNC@CIPBC
<POJHO@H@<IN <B<DINOSQ@H@G<B@ ?70< N@GN NP>C <N <O
R<M@CJIPN@ 1JH@®KG@MPO< HDIDIB DI>GP?@

| <I<G TNDNAIN<G @MAMG<B@ BM@W>C<DI HD80O
?@@MHDI@ OEDGF DNIGRMEHIM@ ARIP@OGOC@ T<M@M
D KDIN DI DD @NRD< KIKPGBJI A G@NN OC«<I

=<IF H< T MI? OCO GJI<I <KKGDON RCIN@ =<IF 3P| ON
NCR K<NDD>PG<M ? @XINIRIDC?MR <G KED@MIN@MJIO BJJ?
>M@OD MDNFN

=<N@=<GCEB@<T MI? OC IGCOEB@ =<N@=<G@HdeD
NK@DB> NODNOD>N@IMB KI>>CDIB <I? B@G?DIB HRRM

IC<KKO@M %0< <I? " <O<=<N@N



HIM@ NPs@NNAPG H<EIBR@EEKG@MN

-l@ ?< O< HDIDIB H@CJ? OGXx<| JNB<IDU®DJI x| PN@ OJ ?J OC@N@
<I<@N@N DXG8@nachine learning +<>CDI@ G@&IDIB DN PN@J
<lk@Ua ?0<<I? =PDG? HI?@GNRIrO =@DIBK@G IDBKMBMHH@?
0J ?2J NJ 2R} KMDH<M =MI>C@N A H<>CDI@ &@DIB @DNO
NPK@NDR@ @M IDIB <I? PINPK@QYDNR@ @MIDIB

Supervised learning J>>PMN RC@!I <I B&IDU©®DJI C<N B< <=JPO
K<NO GD@DOC® C<N IFBFPM& <I? R <ION OJ@KG@CD $IM
@<HKG@ DATOR@O 0OJ x®O@ < IR H<MF@DIB *HK<DBI 8M <
K<NDD>PG<N'RMO GDI@ DE@T GJJIF © ?0< AIM K<NO H<M@DIB
><HK<DBIN OJ M@ RCD>CAJ OC@DMNBPH@MN @NKJI?@ HINO
AQM=G -I> @ OC@ <KM®N DN 2JI@ < H<>CDk@IG@ HJ?@G DN
>MNBEO@OCYO x| =@ PN@OJ D?@DAOC@NGRIEPNOIJH@ME DNSCG@
NPK@DNR@ G@IDIB =@<xPN@ B <@ ?IODIBNPK@DNDIB OC@
<I<G'NDN REMN < MNPGO DI JBIHBGC@JIJIMNPH@MN RCIG@NKJII?
AQM=G 1PK@ODNR@E@MIDIB O@IDLP@N DI>GP?@TNK@N NP>C <N
?@DNDJI @8N |@RE I@RIMN >G<NN@MN <I? GMBOD@BENNDJI

Unsupervised learning J>>PMN RC@I <I B&IDU®DJI C<N B< <I?
R<ION OJ PI?@MNO<I? O@G@MINCDK =@R@@| ?DI®I0 ?0<
KJDION $IMSEHKG@ DA@HDG@NBN OJ PI?@MNO<I? KFNDIB
K< @MINAJON >PNOJH@MN <I PINRHI@RAE @MIDIB HI?@G<k =@
?2@@GIRE@JI AI1? JPO RCD>C KNWP>ON <® HINO AD@I| KPANC<N®
0JB@C@M JMRCOJ BNPK OC@DM >PNOJHBKIRME<N@ CDNOIV
D <GG@PINPK@ODN@ GGMIDIB =@PN@ 1J NKDB> JPOQH@ DN
@GKEO@ 3INPK@QDNR@ @MIDIB O@IDLP@N DI>GP?@ >GPNO@MDIB <I?
<NNJ>DJI MPG@N

Privacy Conerns

2C@ DI>@NDIB KR @MA ?<O< HDIDIB C<NPN@>JI1> @MINIM H<IT
@NK@<G®I OC@ @IJA KMBE '| 0J?<TN ?DED<G RG? O DN
=@JHDIB @&ND@M OOR®E OJ RPO< AM ?DNK<D@ NJIP@N <I?

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



>JH=DI@ OC@H 0J ?2JRAIMHN A <I<GNDN A<>0 <RCJIG@ DI?PNOM
C<N NKMPIB PK 3P OCDN O@JGJIBI ?<0< =F@MN 2CQBD&HN
>JH=DI@ KP=GD>&>@NND=G@<?ROC DIMH<ODJI J=O<DPGANH

OC@ BRMIH@D <I? JOC@M N3 OJ @&0O@ QIO RMRCIPN@M J
?<0< <=JPO KEG@ <I? 3HK<ID@N O0O<Od@=<I| OC@| N@GG 2CDN
NP=E® RDGG @& DI HP>C HIM@ ?@<DG DI >C<KO@M Z OC@
>C<KO@M JI OCI#s 3> @MINA DIAMH<ODJI NTNO@HN

Sidebar: What is data scieBddVhat is data
analytics?

2C@ O@MPKO< N>D@@>DN < KIKPG<M O@MHOH@ ?@N>MD=@ OC@
<I<G'NDNAI GE® ?©< N@N OJD#’ I@R FIJ RGEB@ $IM OC@ K<NO
N@a¥G ®MN C<N =@ >JIND?@@ JI@ JA OC@ =@KI@EBMADG?N
0OJ B@ DDJ ?P@ ODRN FKGINOPBMROC <I? CDB N<G<MD@GD6@ <
?<0< N>D@DNO ?J@N HIADA®@IO OCDIBN OCG@PM BN BQ@KBKA

JI <I<GTUDIB GBI@ ?©< N@N PNDIBKQDJPN J8M4HHDIB H@OCJ?N

<I? NJAR<M® OJIGN O&DR@ IRFIJ RGEB@ M OC@DBKIDUSDJI

" <O< N>D@DNOMKNFDEDI@<>CDI@ &K IDIB <I? ?<O< QDNP<GDUI<
OECIDLP@N 2C@@GA J?O< N>D@@>DNIINO<IOG>C<IBDIB <I?
?<0< N>D@DNONax<W OC@ >e0IB @@ A RIMF DI <N&N NP>C <N
<NOM*D<C@ GGDE&@I? |@PNG @ IJM-N

Knowledge Managment

5@ @I? OC@ >C<KO@®I<REDN>PNNDJI JI OCI®@ @KOAFIIRGEB@
H<I<B@H@I )+ GG JIHK<ID@N <PHPGO@ FIRGEB@ @M OC@

IC<KO@M %0< <|? " <O<=<N@N


https://www.forbes.com/sites/louiscolumbus/2019/01/23/data-scientist-leads-50-best-jobs-in-america-for-2019-according-to-glassdoor/#2cb23c4b7474

>JPMN@AJOC@ DD @> 1JH@ A OCDN REEB@ DN RBIQ| 2RI
JM N&@ =PO 1JO DI <I INB<IDI@ A<NCDJI +P>C A4 OCDN REEB@
DN 1JO RMD@!| ?RlI DINO@? [ DN N@MIND?@ OC@?C@A ON
@HKGI@RN )IJRGEB@ H<I<B@H@ DN OC@>@NN Al >I@ODIB
AMH<GDUDIB OG®OPE@ DI?@DIB NOJMDIB <I? NC<MDMB GC@
>JHK<I TN FIJRGEB@ DI JR@M OJ =@IAM OC@ FX@MD@N <I?
DINDBON OO<OC@HK<I T C<N xKOP@& ?PMDIB@N $DNO@>

Summary

'I OCDN >C<KOR® G&RI@ <=JPO OC@A® O0QLO< <I? ?2<0<=<N@N
KG% DI OC@JF0@80 A DIAMH<ODJI NTNO@HNO% DN H<?@ PR J
A<®ON 4 OC@IRG? 'A TP KM>@NN Bx DI < KOD>PG<MGEB0 OC@I
TIP C<Q@ DIMH<ODJI )IJ RGEB@ DN B<Rl@C@I| DIAMH<ODJI DN
>JINPH@? <1? PN@ AIM ?@DNDJI H<FDIB ?< O<=<N@ DN <B3\D &
>JGGE@DJI A @GEB@?<0< @®&DII<G B=<N@N&DC@ HINO RD?@G
PN@OK@ A ?O<=<N@ R@FMO< DN NOOMAF DIOJ O<=G@N <I? <GG
0O<=G@N HPNO@@® 0J @>C JOC@M i8¢ PIDLP@ D?@IX@®MN
?<0<=<N@ H<I<B@H@NTNO@H +1 DN < NAR<M® <KKGDDJI OTXx

DN PR@J >MO@ <I? H<I<B@ R&<=<N@N <IXPO<R® OC@VA JA
<K@MNJI<G +1 PN@ =T JI@ K@MNJI IJM <| @ @MKMDN@Q OC<O

><| =@ PN@=T HPGODKG@ PN@NIN RMDCIPN@ DN <BK@MH JA
?<0<=<N@ @OR®N < AIM JOC@M Bx=<N@N DI <IG@MKMDN@ <I?
JMB<IDI@NMDM <I<GNDN <0< HDIDIB DN OC@ &MNAI GJIFDIRIM
K<G@MIN <I?@&BDJIINCDKN DIB@O< N@N +<IT =PNDI@NN@N PN@
?<0<=<N@NCO<RNMDCIPN@N <I?@< HDIDIB Ox@IDLP@N DI2&@M 0OJ
KN?P>@ =PNDI@NN®@GGD@&I? B<DI < 3HK@OOO® <x| O<B@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? TaI?



Study Questions

5 C<O DN OC@@@H@ =@ @@| ?<0O< DUMH<ODJI <I?

FIO RGEBB@

#SKG<DI DUPM RIR JWN CR OC@ B< 3HKJII@| O @@@N 0OJ
OC@ CHRKN® <I? NKR<MD 3HKJI@! ON A DIAMH<ODJI
NTNO@HN

5 C<O DN OC@@@n-@ =@ @@ LP<I00O0® ?0< <I?
LP<GOO® ?0<' | RC< O NIPODJINIPG? OC@ IPH=@M =@
>JIND? @@ LP<GDOLOG ?0<

5 C<O <@ OC@ >€=0@MDNO®D=MIEBDII<G Bx=<N@

5 C@I| RIPG? PNDIB < K@MNJI<&L'H<F @ N@IN@

5 C<O DN OC@@EN@ =@ @0 | < NKE?NC@ <I? < ?<0<=<N@
*DNO O@M?BP@®@ I>@N -® @ OC@H

"@N>MD=@ RO3C@ O@bthhalization H@XIN

5 CT DNIDDHKJIIKIO OJ ?@K@ OC@O<TK@ A < B@G? RCOI
?@NDBIDIB @BDJI<G BL=<N@

, <H@ < ?0<=<N@H DIO@M RDC AAP@IOG5 C<O RIPG?
NJH@ A OC@@AG? I<H@N =@

5 C<O DN H®R?O<

, <H@ O@® <<l O<B@MPNDIB < B< RMOCIPN@

5 C<O DN B HDIDIB

'I'TIPM RIR JWN @KG<DI OCGRDH>@ =@ @ | NPK@DNR@
G@MIDIB <I? PINPK@ODR@@MIDIB %)<l @<HKG@AJ@C
1JO ANH OC@ =JJF

Execises

0@DROC@ ?@NDBIQC@ 1>ClI@2<<N@D@M DI OCDN
>C<KO@MIDRDIB OC@ GDRAOME TK@NB@|! RCO ?0<
OK@N #PG? TP <NNDBI OXx&C JA OC@@AG?N Br@JA OC@
O<=G@NCS0 G@IBOCIB? JP <NNDBI OJ OCECHE@G?N

IC<KKO@M %0< <I? " <O<=<N@N



"] RIGJ<? K<>C@ -K@FA D JBI<I? PN@ OC@O<=<N@ 0JJG OJ
JK@! OC@ OP?@0 !GP=N J?=AG@DG<=C@E2<F@ NJH@
ODH@ OXRIE@.R 0J HI?DA OC@ D<=<N@ NG <I? OC@!
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Chapter 5: Networking and
Communiation
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K<ND A OC@O@MI@O DN H<?@ PR R@= N@®IMN CEQD &2+*
K<B@N OT<@ =@DIB Q@I ?@ QD@N RDC 2= =JRN@MN

The Gowth of High Sped Internet

'1OC@ @B ?<TN A OC@O@MIBHINO <@NN &N <>JHKGDNE@D<
< HJ?@H JQ@M <l <I<GJB O@G@KCJI@ GDI@ HX@HIR >0@
0J OC@ DHEDIB KCJI@ GDI@ RC@! OC@I@ >0@0J < IHKPO@M
1IK@N R@® HE@\NP@ DI =N K@W@JI? =KN RDDC NK@N
BMRDIBABH =KN OJ =KNJ Q@M OC@NIN JIl@>0DJI 0J
0OC@ D@MEARD< HI?@HN BEG@ial -up <>@NN N OC@R=&H@
HIM@ DD@MOO® ?D<G PK CDI@®FN<B@ RC@! PN@MNOR OJ
OMNA®M HI@ <I? HIM® ?©< N < KJDD A @@®I>@ ?RIGI<?DIB
< JKD=G + NJIBR JPG? O® HDIPO@N®& =KN <I?
HDIPO@NDX  =KN

&DE NK@ 'l O@ME@NK@N =T ?@BIDDJI <@ < HDIDHPH A

=KN OCJPBC HJNO 3@ >ODJIN OJT<<M® HP>C A<NO@M

H@<NPI@ DI HDGGDJIN 30N K@W-N® H@B<=DN JM +=KNM @@!
=DGGDJINDEXIN $JM OC@ CJH@ PN@BDB NK@ >JII@ >ODJI DN
PNP<GG>>JHKGDNE@D< OC@=5@ O@B@Jl GDI@N JM KCJI@ GDI@N
PNDIB < "DED<GPEN>MD=@M *DI@ "l3JOC ><=G@ <I? "1* CQ@
NDHDG<M @WD:? NK@N OCJPB KMIB <I? NK@ ><I Q<M DI GJ=G
>JHHPID OD@N >3\PDIB 0J OC@@RNID @J?@ OC@@*B@ CIH@
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=M<?=<I|? NK@® MIB@N AM +=KN <I? +=KN _
2@GEHHPID> <ODJIN 3HK<ID@N KIQD?@ 2 <I? 2 GDI@WB@FEO@M
=<1? RDDC <I? M GD<8DGD

&DE NK@ <>>@NN <GNJ RW <N =M<?=<I|? DN DHKJ®OKIO
=@<PN@MDDHK<GON CR OC@! O@MI@DN PN@HHPID OD@NGORD
CDB NK@ 'l O@M@acga JP1? M@ND?@®N <I1? =PNDI@ NN @ NENM
PN<B@A ?DBD<G@ANIPMN >@NN OJ COBK@ 'l O@MEaDN R
>JIND?@@ < =<ND> CPH<| MOB I OC@ 3D@, <ODJIN<N ?2@G<®@
DIOC@DM NIRH@

N M<?=<1? O@CIJIGIED@N@WPI?<H@D<GEGMNAIMHDIB OC@xR
R@ GBQOC@M<?=<I? |IJHHDNNDJI AIM "DED<G "@GIKH@I N@PK
DI = TOC@ 3, #?P>x0DJI<G 1>0m <I? PGORG -NB<IDUSDJI
3.#1!- <|? OC@ 3, 'l O@MBDJII<G @G@HHPID><ODJIN 3IDJI
'23  N<D? DI DNNPD2B@ M<?=<I? IC<GG@IB@O < G@@MNCDK
NPHHID DI %@ @&

MO DN@B QTR JI@ =@ &GP?@ANH OC@ I®BGJ=<G FRGEB@
NJ>D@D @ NMIR<@ =PDG?DIB@=@ QD@ G<IHHPID> <ODJI DN 1JO EPNO
<CPH<I| |@@ Z D DN < I[2DB

Wireles Networking

2C<IFN OJ ROWG@NNGDIBJIBI <>@NN 0OJ OC@@MIEDN QPMGG
@PVRCAE @NK@TGGOCNBC < NH<KKCJI@

Wi-Fi

5D $D O<@N <I  O@MEANDBI<G <I?2JFQ@®IN @ DDJ M?DJ RRQAN
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http://www.un.org/apps/news/story.asp?Cr=broadband&NewsID=40191#.UZlTSyvSOPU
http://www.un.org/apps/news/story.asp?Cr=broadband&NewsID=40191#.UZlTSyvSOPU
http://www.unesco.org/new/en/unesco
http://www.itu.int/
http://www.broadbandcommission.org/Documents/Broadband_Challenge.pdf

2C@ON@<MJ RQN « =@ KD>® PKRODCDI < 4DPN A
<KKNISDHO@G A @D=T ?@D@N RIC < REBG@NN <?<KU@@KG
5D $D NK&B=ODJIN (3@ =@| ?@@GJRE@ Q@M OC@NIN NGMB

ROIDC  =DI AGER@ =T OC@ B NK@DBxODJI DI
<1? | DI #<>C 1@ NK@DRxODJI DHKIN@ OC@ NiIex|?

MIB@ A 5D $D <G&JIB AM HIM@ PN@N -1@AJOC@ KMDHKB<@N

RC@®& 5D $D DN =@DIB?ANEDI OC@ CIH@H&® PN@MN-@NN 5D $D
QD< DI CJH@RO@MNIKRD?8=T OC@ O@BIE# D> <ODJINMH OO<

N@OD@N OC@MWD? @i>

Mobile Network

N OC@ @GGKCJI@ C&E@® DIOJ OC@ NH3RCJII@ OC@ ?@NIM
' O@Ma<>@NN JI OCON@DEN C<NG@) ?<0O< I@RIM-N =@DIB
DI>GP?7®<N K<M@ A OC@ HJ=DG@ KCJI@J&® 5 CDGC@O@Mu@
>JIl@ >ODJIN @@ C@ID<GG<XKDG<=CAE@@W RN E&GCGRDC
OCoABE@ A OC@ % @®IMFN DI DI OC@ 31 OCx
NH<MKCJI@N <I? JOC@BIGGPGQDER IPG? <>@NN Bx AM OC@
'l O@ME@2CDN F@><K<=DGD’NQ@ OC@ H<@ MM I@R <I? HIM @
KIR@MAPG NBKBUI@N NP>C <N Q@@@ DOIPP>@ DI "I
RDM @G@NMMD@MN =@B@MDIB % B< NK@N BQDIB OC@
>@GGPGRIFN OC@ N<HO@K@C2 >PNOJH@MAI®R <>PNOJH®
0J B@DIB QD< OC@DM Quda>eDJI
@BDIIDIB DI NIH@ KM A OC@JING? =@B<| NGIDIB OC@
DHKG@H@ODJI A % >JHHPID><ODJI I@RIMN K@®@N <NNJ>D@
RBDC % RDGG =@B®@M OC<|l %N@JI? KMIQD?DIBIH@ >ODJI
NK@N OJ C<I?G@ EPNO <=JHO{@ A <KKGIDDJI 1JH@ CQ@
NK@PGR®@ OCO® OC@ % DHKG@HMJI RDGEG@PN@CJIG?N 0OJ
@GDHDI@ OC@ KW@ Al RD&@ '| O@V@3Il@ >ODJIN WM OC@DM
CJH@N EPNO PNDIB %@RBEINN@ >ODJIN DINCR®
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3G, 4G, and 5G Comparison

3G 4G 5G
"@KGI@ T
<I? RDDC H=KN H=KN B =KN
' O@BM@ "TI<HD>

Jogpe  CDBLP<GD DIAMH<ODJI 'IE:CZ{)BEEQAS@C?@%E@N
<P?DJ QDI@  <>@NN<QID<=C@m - Gae=DGD@N
<I? 7< O< 2@D@N -

(<H@N "@! 0<>Jl O@PN@>@H=@M

Sidebar: Why @es®t My Cellphonedtk When
| Travel Abroad?

N HJ=DG@ KCJI@>C@GIJED@N Q@ @®@ KMQD?@MN DE@BHO
>JPI OMD@N@<CIN@| BOADIO JHHPID> <ODJI NO<I?ZM AM OC@DM
HJ=DG@ KCJI@G@MN 2C@m <@ RJ >JHK@ODIB NO<I?2NI DI OC@
31 %1+ PN@=T 2 2<I? 2 + J=DG@I? I" + PN@=T OC@
JOC@M H<EJMMMD@WHHC NO<I?<RMC<N ON KM <I? >JIN =PO
OC@ =00H GDI@ DNGDEEJI@N PNDIB JI@ NO<P=MIJO @<NOG
NRD>C OJ OC@ JOBEM DN 1JO < =DBG®@| OC@ 31=BN@ HJ=DG@
I@RIMFN @DNO OJ NPKEIMOC NO<I7W PO RC@! @EBGDIB OJ
JOC@NP OMD@N RDGGIA OC® HINOA OC@H PN@ %1+IR@MFN
2C@ JI@ ®@KODJI DAKEI RCD>C C<N NO<IZEM@® JI " + ' O DN
KINND=GI® A HJ=DG@ KCJI@ PNDIB J@a0A |@RJIJM OJ NRD>C
0J OC@ JOCEN@AG) |@RJIMF =T >C<IBDIB JPO OC@ 1< RCD>C
>JI OBGN JPM <>@NN 0J OC@ HJ=DMR@VK@&.JR @@MCDN RDGG 1JO
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RJIJMF DI <G&N@NA'TP <M@ GII@GDIB <@ D DNR&EN =@NO 0OJ
>JINPGO RIT JPM HJ=DG@JRD?@M OIE@MHDI@ OC@ =@NWR
<>>@NN < HI=DG @RURF

Bluetooth

5 CDG@P@IJOC DN 1JO BEG@ERN@OJ Jll@ >0 < ?@D@® OJ OC@
' O@ME@O DN <| DHKOMIO ROMIG@NNCIIBJIBI OCO C<N @I<=G@
H<I T API>0ODJI<GD@N OG#d PNG@@M?<T 5 C@I >O@DI
=T #MD>NNJIOIXRN DO@I1?@0J MKGE R >JII@ >ODJIN -® @I
?2@)D@N ?<T D DN OC@ NORIPKADCJI? MM RDEIG@NNG@ >0DIB
I@<MF ?@D@&N GP@JOC C<N <IB@ A <KKMDHO@G A @@
<I? >JINPH@N @WGDGC@ R@®MI<FDIB D <I @>@GG@+CJIO® MM
< GMOBR JA KPMKIN@N 1JH@ <KRGDIN A4 GP@JOC DI>GP?@
>JIl@ >0ODIB < KMD@M 0OJ < K@MNIKKEPO@MIII@ >0DIB < HJI=DG@
KCJI@ <I? C@&?N@ 311@ >ODIB < R[@B\G@NH-R<M <I? HIPN@ OJ <
>JHKPO@NM J11@ >0ODIB JPM HI=DG@ KCJI@ IR”M <xMM@NPGODIB DI
C<I?N AgR JK@uDJI A TPM KCJI@
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VolP

BroadVoice Router & Phone Adapter

- Typical VolP
r‘f 4 P communicati
Ir'-:_.f" Eﬂhl-ll'rter;
= — nu
bewi ==L switch
l\-_ el -
Analog l' ' | =
Phone el |
e
Lapto Personal
i Computer
m\ POWER WAN ':|
J Internet
ﬂ
DSL or Cable Modem

4)DX@ @M . 4J'. <GGRN <I<GJB NDBI<GN 0J H@@U@0J ?DE<G
NDBI<GN OC@KINMD®D®@ JI < 1@ RIMF T PNDIB SDNODIB
OGCIIGID@N <I? MNR<\N® (D@ IHHPID> <ODJI @M OO@ @M@
DN IR <XDG<=G@ OWI@ RIC < =MRN@MOCDIF 1IFTK@ @#S
%JIBG@ €BJPON @TJI? OCDN H<T >JHK<ID@N <@ IJR J A@MDIB
4)'. =<N@ O@G@KCJI@0@N¥M =PNDI@NN <I? CJH@ PN@
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https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/volp.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/volp.png

Organizational Networking

LAN and WAN

INTERNET

EXTRANET

Scope of business netwoiks

5 CDG@ OC@@MI® RN @®DIB <I? >M&ODIB < RT AM
JMB<IDUODJIN OJJH@ >0 0OJ ©&@C JOC@M <I? OC@® <lJOC@M
MEYGPODJI |\ O<FDIB K@:<DIND?@B3NDUODJIN 2C@ JBARODJI
JA K@MNJI<GHKPO@MN?G® OC@ @ OJ NC<®l @NIPN®ON NP>C
<N KMDI@MN<N@&MN <I? ?<O< -MB<IDU®DJIN N@&@ OCDN ¥kNc@H
OCMPBC OC@ @DDJl A GXG <@ I@IRIMN *, N RCD>C <G&@
>JHKPO@MN Q@ >0 OJ@C JOC@M <I? OJ KOMBPEE@M

* DN < GJxG I@RIM- PNP<GGK@4&DODIB DI OC@ N<H@ =PDG?DIB

JM JI OC@ N<H@HKPN 5D?@ Ma&x , @RIJM- 5 , KM JQD?@N
>JIl@ >0DQQAM < RD? @& MNW>C <N <I JBKIDUODJN GXODJIN DI
?DAR IO >SOD@N JIMOINDN
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Client-Server

IGD@ N@@M JHKPODIB KMD?@N NO<I? <GJI@D&@N NP>C <N
K@MNJII<GHKPO@MN KMB@MN <IRE@ R@WN OJH OJB@C@RC@
K@MNJII<GEHKPO@M JBEIER<N PNEXN < NO<I? <GJI@IHKPODIB
?@)D®@ KMBMH R <N DINO<&E@C@ IHKPO@M <I? OC@I| PNI®
?J RJIW KM>@NNDIB JMG>PGBJIN 5DC OC@@RI0 A |@RJIM-DIB
<I? GI=<G & |I@RIMN IHKPO@MNPG? RMF OJB@C@M OJQRIG
KM=G@HN BE@®|? >JHKPO@MNG® DINO<GS® N@@MN <I?
PN@MN JI OC@<GJIH@RIM- >JPG? MPI <KKGDBJIN <I? NC<
DIAMH<ODJI <HJIB ?@K<®H@ON <I? JB<IDU©DJIN

Intranet

| DI OM@O <N OC@ I<H@ DHKGDI@®?EN@R =<N@MDNIPN®N

AM OC@ PN@MMCRD<!| JE<IDUODJI 2C@N@aR K<B@N@&MJO
<>>@NND=G@ 0OJ OCJN@ JPONDME<IOL@C® K<B@NKD%GIG

>JI O<DI DIMH<ODJI PN@APG 0OJ @@EBGJ NP>C <N KJGD>D@N <I?
KMN>@PM@N |I' <I <> <?@HD> NPDIB OC@ORI@0 KID?@N <I
DIO@M&©J &d@DIB @NIP@NIM NOP?@N

Extranet

1JH@ODH@N <I BMDU®DJI RION OJ =@ <=G@JCG<=3V@ RIT

DN >PNOJH@MN JM NPKKGD@@NOREDE@H@ ODH@KBMIB OC@
N@PMD JA =@DIB DINDT® Bl 1@ AORIMF '| ><N@N @DICDN <
>JHK<I T H<T R<IO OJ x®O@ <lextranet RCD>C DN < NN <
>JHK<I TN |@RJIMF OCO x| =@ H<?@ &DG<=G@PN@G0OJ OCIN@
JPOND?@ DC@HEK<I T #SOM@ON =l =@ PN&OJ <GBF>PNOJH@MN

0J GJB DI <I? KG@>JM@MN JWANPKKGD@MN 68 €C@ DM >PNOJH@MN]
DIQ@I0IV G@GN
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1JH@ODH@N <I BMIDU®DJI RDGG@@J <GBNJIH@I@ RCJ DN 1JO
GJI*O@KCTND<GIGREDCDIAN M@MI<GHIM 0J B<DI N@N® <>@NN
0J OC@@M@O 2CDN =*@NN<t =@ KNIQD?@=T < QIDP<G KMD@
I@RIMF 4., 4. , N RDGG =@ ?DN?RRNI@@M IDKKO@M RCD>C
A>PN@N JIIAJIMH<ODJI 1@PMID

Sidebar: Miassoft©ShagPoint Powers the
Intr anet

N JMB<IDUDJIN =@B OJ N@ OC@ RK@MA IGG<=3MDJI =@ @I
OC@DM @mE@l OT@O@| GJIHM NJGPODJIN @8BHGG RGRIQH
OJ @B@ OC@IMWIMO OJ @I<=G@ WINGG<=3uDJl DI>@ HINO
>JHK<ID@N PN@ +DINBAO KBPP>ONIM HP>C A OC@DMKPODIB
NJH@ <@ PNDIB +DHWIAY 1C<@JDIO OJ NPKKOM @HKGIED
>JGG<=3uDJI

1C<M® JDIO KBRD?@N 3HHPID> <ODJI <I? IGG<=30DJ| K@M H
0C® DD@BRUA@N HWEE@NNGTOBD+D=MIJAY -AD® NRID A
<KKGBODJIN B8IDIB 1C<®1JDIO @HKGEDN <1 NC<M® < ?J>PH@OD
<|? @?0D O OJBI@MID?DIB OC@@0J @H<DG OC@ ?J>FHEN
JOC@MN O@bhRd .MIJEEGON <I? ?J>PH@ON & =@ H<I<B@
>JGG<=3ND@G<>NNN OC@BHWDUODJI IIMKIMO@ ?J>PH@IN <@
DI?@@ <I? H<?@ <XDG<=Q@ Na#C

Cloud Computing

IGJP? >JHKPODIB RN JQ@&® DI !IC<KO@M 2C@ P@NIN<G
<XDG<DGEB OC@O@MEaIH=DI@ RBDC DIX@N@N DI KN@NNDIB
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KIR@M <I? ?0<NOIB@ =K<>O@ CQ@ H<?@ >GIPIHKPODIB <
QD<=G@ JKODIM A<IT >JHK<ID@N B8IDIB >GJP? JHKPODIB
>JHK<ID@N JM DI?DQD?P<GNJk OMPO OJ NO@M?O< JI NOKB@
?@DEN NJHEC @@ JI OC@ O@Ma@ KKGBODJIN & =@ MRI0@_
<N |l@@ BDQDIB <JHK<I T OC@ <G LPD>FG@KGJII@R

<KKGBODJIN 2C@2' ?@K<OH@O =@I@N AM 1JO C<QDIB 0OJ
H<DIO<DI NIR<M® O@<DN E@D?@&I OC@ >GJIP?

Sidebar: Metlfe©Lav

(PNO <N 3IM@N *<R ?@N>MD=@R €JHKPODIB KR@M DN [NDIB
JQ@M ODH@@=CEAN *<R ?@N>MD=@N OGR@MW I@RJIM-DIB
+ @=CE@N *<R NO©®@N TLCOC@<EP@A] < O@G@EHPID><ODJIN
|@RIM- DN KMIMODJI<G OJ OC@ NRREMC@ IPH=@M 3@ >0@
PN@MMX DC@ NTNO@H JM\ < I@RJIM- C<N [J?@N OC@ DIGEDI
&GP@ DN JM

+ @x=G@N *<R DN e@OMD=Pi@ 0J=@ 1 +@=CGR OC@Dbl @I0IJMA
#OC@MD@O €O@HKON OJ <@MN OC@ ?TGP@ KQD?@=T @>C
1J?@ JIOC@ |@RJIM- 2CDIF <=JPODOCDNR'A JI@ JA TPM AMD@I?N
R@® Jl 'INO<B&H RJIPG? TP NK@I? HP>C ODH@ G@@MJ JI@
@GN@ IPM N>CJIG IM K@<A RIMF C<? @ H<DG JRG? O =@ @M
PN@APG @B F @x=G@N *<R OMD@N OJ IHFOCDNGP @

Summary

2C@ I@RIMDIB MIIGPODJI C<NHKG@@GC<IB@ CIJR K@MNJII<G
>JHKPO@MN@&MN@r J?<T 13 JI@ R JPG? DH<BI@ PNDIB IHKPO@M
OC® KN 1JO Fll@ >0@0J JI@ JM HI@ |@RIMFN 2C@ T@GCIKH@I
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JA OC@ O@MI@<I? 5 IMG? 5D?@ ®= 3IH=DI@ RODC RIDG@NN
<>>@NN C<N H<?@JBIAODJI €DG<=C@IPMMIB@DDKN 2CQas=
M@JGPODJI C<N H<?@a@|@ KJO@PD<BRCIMNAR®@= 3| O@D
N I@®RIMDIB O@IIGIBT C<N HOP® OC@ PN@ J O@M@
O@CIIGIED@N C<N>3@@ < NO<I?<MAIM @@WMAK@ A JB<IDUSDJI
2C@ PN@AJDDM@ON <I? @OM@ON C<N <B@3 JMB<IDUODJIN OJ
?2@KQ@J API>0ODJI<GD 0J @HKGE®DN <I? =PNDI@NN GI@MN <@DF
DI>N&NDIB @»D@I>D@N <I? DBRWB 3SHHPID><ODJIN !GJP?
>JHKPODIB C<N OMA&?@ DIMH<ODJI &DG<=CE@ERC @

Study Questions

5 C<O Ro® OCOMNIPN GXODJIN CJJ& PK OJ OC@O@M@
0. #2

5 C<0 ?2J@N OC@ Om@dkkEt H@xI

5 CD>C<H@ BMNO OiC@ERMEAIM OC@M>? 5D?@ W=

5 C<O RN MRIGPODJIFM=JPO 5@=

5 C<O RN OC@ N¥6G®DGG@M IMIOE @O @M

5 C<0?2J@N OC@ O@MH@ <I

5 C<ODN<*

5 C<O DN OC@@@@ =@ @@! <I DIOM@O <I? <I @sOM@0

5 C<O DN @=G@&N *<R

Execises

5 C<O DN OC@@@-@ =@ @@ OC@O@MIgxI? OC@ IM5?
5D?7@ 5@=IM @O @& GO O@¥ NO@H@IN OOD?@DAOC@
?DAD@I>@N R @R OCAROD

5 CJ <\@ OC@J=<WE<I? KMIQD?@MNIRNI <@ 5 C<O <@ OC@
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KMIBN <I? NK@N JXO@®

M@@1? IP <M® KG<IIDIB < OMDK OG@ &M@ DBI 3P| OMD@N DI
OC@ 18D HJIOC JINPGOJPM RDBIG@NMMD@M QIg@HDI@ DA
TIPM HJ=DG@ KCJI@PR? RMF KNK@® DI OCIN@Pi OMD@N

5 C<O RIPG? OC@NON =® C<O <GO@M@N ?J JP C<Q@ DAD
RJIPG? 1JO RIMF

Labs

IC@F OC@ N&@ A TPM | O@vaa@dli@ >0ODJI § BJDIB OJ OC@
AGAEDIB R@= @ NKED@NOO@

5 C<O DNFPM ?RIGI<? <I? PKGJI<? NK@

5 C<ODNOC@ '. <@NNAI'TPM IHKPO@M &R ?D? TP ADI? @
&DIO 2M 5DI?JRN %J OJ OC@ NDRMK<I? >GD>F OPI 2C@!I
JK@I OC@ 'JHH<I? *DI@ | O@M&F AKDIBcmd 2C@| OK@
ipconfig 5 C<O DNIFM *.Q <??M@NN 5<O DNIFM ".Q <??M@NN
5 C@| TP @I0O@M <I <?@®MNN DIFM R@==0RN@M "JH<DI

, <H@ 1@@M ;1 DN PN@OJ GJIJFPK OC@ '. <7@MNAIOC @O
TIP <@ N@FDIB 2GJ=<0@ OC@ N@g@MIPM IHKPO@M DN
PNDIB TX@nsloo kup5 MD@ RI OC@ I<H@ <I? <??M@NNAJ
TIPM "1 N@M@BN@ O@@&ookup >JHH<I? OJ ADI? OC@
<??M@NNM < AIIMD@ @= NI $INBEGHKG@ WIAOC@ '.
<??MDNNAJ@NKMB @nsloo kup espn 5 MO@ RI T JPM Ra=N
I<H@ <I? <??M@NN JO@O@DN JI OC@ GIH@RRIB OC@ I<H@AJ
OC@ ®@= NJP @IOoam!

7JP ><I PN@ OQe@acert OM-@ PO@JHH<I? OJ ?DNKGKOC@
K<OC AM T JPM JHKPO@M OJ OG@=ROI '. <??M@NNIP PN@
DI OC@ ERDJIPN G<= $IBAEKG@r acert 199.181.132.250@
K<OD@I<Nr acert >JI O<®N @C NPO@M DI OC@QKLJIPM
R@=NII N@@M"0 @.P@NO ODHED_H@NN<B@ BN OC@
OK>DIB DN O<FDIB 0JJ GJIB=KMF ?P@ OJ < G<>k 3<I?RDDC
7JP ><I NOJK OC@<&® ¥ KN@NNDIB 'GM!

IC<KO@M @RJIM-DIB <I? IJHHPID> <ODJIV



2C@ping >JHH<I? <GGRN TP >C@F JII@ >0ODQT=@R @| OC@
GJxG CINQIAM IHKPO@MI? <IJOC@M CIN®@ TP <M® PI<=G@
0J 3@ >0 0J <IJOC@M CINO OC@HKEIB>> <l =@ PN@OJ
DI>MPH@D<EO@NIPM 311@ >ODQD2C@ '. <??M@NN DN
FIJ RI <N TIPM CJH@ <??®NN GJI5 CINGEDI TIPM O@ND =
BJDIB 0J JPM IHH<I? GDI@ DD@MAB>IHH<I? KM JHFKO <I?
KDIBDIB TPM GG CIN@ing 127.0.0.17JP NCIPG? Bigx N@MDAN J
NO@KIGABH _ H@NN<B@@O KDIB OC@ '. <7@MNJP
PN@DI G<= 1JH@ODH@N < AZEBBI® DN 1J0 OC@NRGOJ
G<>FA 311@ >0DQD, @RJIMF <?HDIDNE®IMNAINIH@ .
<2?M@NN@JNON ?J 1JO Rl O OC@IMENKDIB®J OCB=GJ>F <GG
+.K<>F  @N 208 OC@ JAIXIG PNGIM KDIBIB

2C@ RCJIDN ?JH<DJJGNIH NID@ KKD?@NPTREDC DIMVH<ODJI
<=JPO < R@= NI@® $IME@HKG@ IADIAMH<ODJI <=JPO
BJIBG@IH JK@! TIPM R@= =0RN@M <I|?7TE@

whoisdomain tools.com 2C@I| DI OC@ *JJFPK RDIRI OK@
google.com $DI? DIAMH<ODJI <=JPO < MO @ Q@A TPMN
0@JWw OC@EGIDIB <?HDIDNEMM I<H@ KCJI@ IPH=@M
RC@! OC@OND RN >@0@ <I1? OC@ NI I<H@ N@@BMROC@
I<H@N =@BI REDCIN_

, @RIMF NORDNODx=IN® ?DNKG& PNDIB OO@tstat

>JHH<I? ' 10C@ 3HH<I? GDI@ RDI?R N@ G<= AM
DINOMEBJIN JI CR OJ B@ 0OJ OC@HH<I? GDI@ O'K@netsta t
-e&JR H<I T=TO@N@@ N@ <I? CIRH<l TR@®@®

M@ 0@ #S @PO@ OCHEE<I? <B<DI <I? M @IV TIPM ®NPGON
7JP NCJIPG? B<I DI>N@ DI =JO@R @ <I? N@IO FO@2
N@ < IHKG@@ GDANIKDDJINRDO>C@B3M\OC @ GRI @<
>JHH<I? O TK@netstat ?

5JG3Q + 5 C<ODN®= MoneyWatch 0@MQ@
ANH CAKN RRR >=NI@N xJH 1@ RNRC< O DN R®@= _
+JGG< 0 2CON@ eMOC@ A<NO@NOR@ NGO @ MG

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



NK@N_Recode 0@MQ@ ANH CADKN RRR M@J?@ 1@
NO<O@N A<NO@ NRENNEY D@ MGENK @N _

International T elecommunications Union ( <IP<Mr

3,  M<?=<1? |IJHHDNNDJI N@N BJ<G3=<I? O<NB@N OJ

=MDIB JIGDI@ OC®3] =DGGDJI JQH@ >0@0J OC@

' O@MIBE@MR@ ANH CADKN RRR P D@

H@ D<@ IO <B@N .0 <NKS_

Naxl ( % QN % + J=DG@a2CIJGJIBI Raconteur

0@MR@ ANH CADKN RRR M>JI O@R@AOCO@CIIGJBI B

QN B HJ=DG@ 6@JGJBr

IC<KO@M @RJIMFDIB <I? |IJHHPID> <ODJIV
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Chapter 6: Information
Systems $arity

Learning O bjectives

3KJI NP>>@NNAREBIKG@DJI A OCDN >C<KQIBRDGG =@
<=G@ 0J

D?@DDAOC@ DMH<ODJI NdPMDD OMD<?
D?@DDOAI? PI?7@MNO<I? OC@ CBE Gli> @KON

NPMI1?DIB DIAIMH<ODJI N@MD OJIGN <I?
N@GP\® TPMN@GADBRBG

Intr oduction

N >JHKPO@MN <I? JOC@NIDROBT@MEN @ =&H@ @NN@D<G OJ
=PNDI@NN <I?JHH@M@ OJ@CQ@ <GNJ D@MDIE =@JH@ <
O<BI@ AV GD<>FNI'IM?@MIM < IHK<I T IM <I DI?DQD?P<G OJ PN@
< >JHKPODIB ?@D@® ROC 3AD?@!® OJ@PNO BMNO =@ <@NPM
0C® OC@ QEB® DN IJOJHKMIHDN@ DI <IT R<T <I? OCO <GG
>JHHPID><ODJIN RDGG =@PN@@ 2CDN >C<KO@HWDRM OC@
API?<H@IO<G J#> @KON AJ DIMMH<ODJI NTNO@HN>R@ <I?
?DN>PNN@N NJH@OL@ HEPKN OO<x| =@ O<@| 0J HDDE@

VIC<KO@M IAJMH<ODJI TNO@HN
1@PMD



N@PMDD OCE&ON 2C@ >C<KO@MING@®C <I JQ@WRIDAI>PNDIB JI
CJR IMB<IDUODJIN%I NOI NEGPND 1Q@D%G ?BA® IO H@NPI@N OO«
>JHK<I T ><I| O<K@ OJ DHEGR N@MD RDGG =@ ?DNIPHINCEGTIP
RDG@ENDR< GDN@A BigPMDP KN<PODJIN OO<DI?DQD?P<GND=KD DI
JWw@M OJ Ha@® OC@DM K@MBHKRBODIB @DWMH@! O

The Information Seurity Triad:
Confidentiality Integrity, Availability
(CIA)

Confidentiality

.MJO@ODIB DIMH<ODJI
H@xIN TJP R<IO OJ RIO OJ =@ Confidentiality
<=G@ O@MOKB=>@NN OJ OCIN@
RCJ <M <G&@ OJ N@ © 2CDN
DN NJHGDH@NO@MB OJ <N
2) , @@ 0J)J R #QoMI@
@GN@ NCIPG? =@ RER<XBB
G@VIDIB <ITOCDIB <=JPOOB®
>JI O@DN 2CDN DN OC@ @NN@I>
>JIAD?@DD<GED $IM  @<HKG@ o

The security triad

ARP@NE G MAPD@N OO<
PID@ MOD@® NOKBE>@NN OJ KM NOPTAIMMH<ODJlI >>@NN OJ
BM?@ @&JWN NCIPG? =@ @BIDJ OCIN@ RCJ @ RPOCIM@
<>>@NN

Integrity Availability

IC<KO@M IAJMH<ODJI TNO@HN=4RMD V



Integrity

' O@BMIIDN OC@ <NNRM OCG<OC@ IWAI<ODJI =@DIB =@ NR@<N
1JO =@@1 <GO@MI1? OMPGNOK@NG@IN RC2 DN O@1?@® (PNO <N <
K@MNJI RBEC DD@BWBI@<IN RC<O C@ JM NCENN? ><| =@ OMPNO@
0OJ JINDNO@G \K@&N@ OC@ OMPOIMIBHADJI DO@BMMH@:IN
DIAMH<ODJI OMP® K@N@INAN D@ I1?@H@XIDIB 'IAJMH<ODJI =I
GIN@DD M@BWMDCNWBC H<GD>DJPND@D NP>C <N RC@I| NJH@
RCJ DN IJOROCIM@ H<F@N < >C<IB@ OD@EDODII<EEDNEK&N@
NJH@CDIB | @<HKG@AJOCDNIRG? =@ RC@! < C<@M DN @D
BJ DIOJ OC@ PIBRININ NTNO@H <I? >C<IB@ < NOSRBW?@

' O@BMD><I| <GNJ =@ GJNO PBI@DDJI<GGNP>C <N RC@I <
>JHKPO@M R@M NB@ IMMPKON BG@ JM NJIH@ <POCIMBJOJ
H<F@ < >C<IB@ =P?@<EGG?@@@&N <DE&@ JMO@MN INH@®O
DIAMH<ODJI

Availability

'[AJMH<ODJI &DG<DGEN OC@ OKENMD A OC@ !'" OMDAvYailability
H@<IN DIAMH<ODJI =l =@ <>»@NKR@xI|? HJ?DAD@ =T <ITJI@
<POCIM@JOJ ?J NJ DI <l <KKNKMB3@ ODH@®&M "@K@I1?DIB JI
OC@TR@ A DIMMH<ODJI appr opriate timefr ame ><I H@<| ?DA@@ IO
OCDIBN $IM@®KG@ < NOJ>F@MW I@N DIAMH<ODJI OJ =@xDG<=G@
DHH@DO@GRCDG@ < N<G@N K@MNH@H<C<KK OJ B@ N<G@N
IPH=@MNIM OC@ PDI < ®KIW OC@ $@ HIMIDIB -IGDI@@<DG@MN
MA.PD@ OC@DM@®IEVOJ =@BG<=Ga@@ AIPM CIPMN < PN@Q!
?<TN < RG@F -OC@MHK<ID@N H¥ IJO NPAOM DA OC@B>WNREIMN
<\N@ ?RI AIM < @R HDIPO@N JI® DI < RCDG@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



Tools for Information Swurity

' IM?@M OJ @INPNMDC@IAD?@DDCEMIO@BMBLI? < RDG<-DGBR
DIAMH<ODJI JB<IDUO®DJIN ¢l >CJIN@ A < Q<MBIJA OJIGN #<>C
JA OC@N@ OJIGN@ POD@DUN K<@ A <l JQ@®EG DMH<ODJI
N@PMD KJIGD>

Authentication

2C@ HINO JHHJI R <T OJ D?@DANJH@I@ DN OIRMBC OC@DM
KCTNDB=G <KK@ > @ =PO ®?JR @ D?@DANJH@I@ NODDIB =@CDI?
<>JHKPO@M N JM © OC@+ 2JIGNIM LOC@BODJI <@ PN@
0OJ @INRM OCXOC@ K@MNI@NNDIB OC@MMHAODJI DN DI@@RCJ
OCBKNON@ OC@HR@G0J =@

POC@OB©DJI =l =@ <>»JHKGDNC@T D?@DAIB NJHA@
OCIWPBC JI@ IM HIN® A OW@@® A<GIMN

1JH@OCDIB OT@&J R
1JH@OCDIB OT@Q@ JM
1JH@OCDIB OT @@

$IM B<HKG@ OC@ HIMMI A JMH JA POC@DBODJI OJ?KDN OC@
PN@M ™ <I1? K<NNRP '| OCDN<N@ OC@oC@bBODJI DN 2JI1@T=
>JIADMHDIB NJHEZDIB OO<0OC@ PN@NRRIDC@DM " <I? K<NNR

PO OCDIVMA JA £OC@B:0ODJII DNET OJIHKMIHDN@N@ ND?@=<M
<|I? NOmMB@M WMHN A POC@DBODJI <@ NJH@DH@N @&
'?@I0ODMAIB NJH@@ JIGT =T NJH@CDIB OT@Q@ NP>C <N @FJM <
><M ><| <GNJ =@ KMG@H3D> E@!| OCx D?@DMPAIB OJ&! DN GIJNO JM
NOJG@| OC@ OO@kl =@ @NOWOJIG@| 2C<s AQIMNIH@CDIB
TIP <M@ DN HP>C Cx@M OJHKMIHDN@ 2CDN®@3M D?@D@N < PN@M
OCHMPBC OC@ PN@<JKCENDG >C<MO@MDNOD> NP>@BNI<G/M>

IC<KO@M IAJMH<ODJI TNO@HN=4RMD V



AMDIB@MKKDIM A<>D<GHEDW '?@I00DIB NJH@@ OCMNBC OC@DM
KCTNDB=G >C<MO@MDNOD=S®@@®iometrics
RSA

SecurelD
token

HIM @ @M RT OJ POC@BO@ < PN@M DIWEBECMulti-f actor
authentication T >JH=DIDIB ®RJ JM HIM® A OC@ A3IMN GDNO@
<=JQ@ O=@EH@N HP>C HJ® ?BB>PGIVANJH@ @ OJ HDNRK@&N@
OC@HN@®! | @<HKG@AJOCDNIRG? =@ OC@ PAN@ 01 1@>PM
OJR| 2C@ 01 ?@D@ DN NJ@@DIBJP CQ@ <I? B@I@MAN <
I@R <>>@NNJ2@ @@WMNDION@JI?N 2 J GJB DI OJ <I DIMH<ODJI
M2NJIPM® PNDIB OC@ 01 Q@ JP >JH=DI@ NJH@CDIBJP FIJ R
NP>C <N JRM?DBED ., RIDC OC@?® B@I@0@=T OC@ @@ 2CQ@
JIGT R<T OJ KBK@W¥ <POC@B©@ DN =JOC FIJRDIB OC@2@and
C<QDIBOC@ 01 7@

Acces Contol

-I> @ <PN@M C<@E®ROC@BO@ OC@ 18D NO@K DN OJ @INEM
OCE=<IJIG T <>@NN OC@NMAODJII @NIPNMON OO<@® <KKMMIBZ@
2CDN DN ?2JI@ @RBC OC@ PN@ d>@NNJI-OBG >>@NNJIHONG
?@@MHDI@N RCD>C PN@RRRIMBUOJ \&? HI?DA <?? <I?
IM?@06@ DMH<ODJI 1@2KG ?BA®@ IO <>@NNIF> OMs HI?@GISENO
2RJ JA OC@ H@3HHJI <M @ OC@>®NN JIONMG *DNO!* <I?
0JG@ <N®@> >@NN JiOMs 0 !

| DIA JMH<ODJI NPMD @HKG®R =l KMI?P>@ <I !* RCD>C
D?@D@N < GDNONI@MN RCIQ@<OC@K<=DAEDOJ O<® NKxDB>
<>0DJIN RDC <I| DIAMH<ODJI @NJPM® NP>C <N @< BG@N@Db>

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?
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K@MHDNNDJII® <MINDBI@J @>C PN@M NP>Credtl write delete
JMadd -IG T PN@MNRDOCIN@ K@MHDNN@IRGEE OJ K@IMH
OCIN@ ARBJIN

*N <M@ NDHKG@ OJ PI?@MNO<I? <I'DHBDI=PO OGN N@HG
?MR=<>FN 2C@ KMDHZMR=<>F DN OQ<@>C DIAMH<ODJI @ NIP}®
DN H<I<B@N@K<d@G\J DA < N@MD <?HDIDNeMIM RI O@0J <??
IJM @HIQ@ < PN@M OJ B@NA DIAMH<ODJI @NIPM@NDRIPG? =@
LPD@ %PGO 1? <N OC@ IPH=@WN@MN <i@MIP}M®N DI@NQ@

N =@>JH@ C<P@M OJ H<DkDI 2CDN C<N @& <| DHKNQ®
H@DCJ? A <>@NNIF OM5 xGGB@ple-based access contol JIM 0 !
5DOC 0 ! DINO@? JA BQDIB NK@EB> PN@MN-@HNN MDB! OJ <I
DIAMH<ODJI @NJPM® PN@MM<&NNDBI@J NG@N <I? OC@| OCIN@
MG@N @V<NNDBI@C@ =@NN 2CDN RNGIC@ <?HDIBNIIMN OJ
H<I<B@ PN@MN <I2G@N N@ICHIGNDHKGDAB <?HDIDNGDJI <I?
=T @O@INDJI DHKDDIB Nd@MDD

2C@ JGARDIB DH<B@ NRN <I !* RD OC K@MHDNNDXN@GHOJ

DI?DQD?P<G PN@MN<GGRN K@MHDNNDJIN OJ =@ <NRDBRIG@@N
<N NCRI DI OC@ HD??G@ BMD? <I? OC@I DI EMDBEK2 PN@M DN
<NNDBRax MG@ GOCJIPBIO HJ?@G@p| OC@ DH<B@@PN@MI>
C<Q@ HPGODKIG@M NP>C <® @M <I? #2DIM

Access Control List Role-Based Access Control Role Assignments Comparison
of ACL and

Blélx § Pl él e §

User F/2/3/8 Role /g[8 User Role RBAC

[ismith X » [Reader X lismith Reader

rlee ES ¥ Editor x| x rlee Reader

knguyen x| x| x| x Administratd x | x | x | x knguyen Admin

mroberts X | % mroberts _|Editor
x| x manderson_|Editor

mandersan

Sidebar: Bswod Seurity

1J RCT DN PNDIB EPNO < NDHKG@ PN@M " INPKIDINRND? @@ <
N@PM H@CJ? A OC@BODJI' O OPMIN JPO OGCDN NESBASIM

IC<KO@M IAJMH<ODJI TNO@HN-4RMD V



<POC@3¥©ODJI DNS@@H@G@NT 0J IHKMIHDN@ %JJ? K<NBIR
KJGD>D@N HPNO =@ KPO@INGR@®M 0J @INPNDCx K<NNRPN
><1IJ0 =@ JHKMIHDN®@ @GR <M@ NJH@ Al OC@ H@I3HHJI
KJGD>D@NA&@<IDUODJIN NCIPG? PN@

Requir e complex passwords -I@ M@NJI K<NNRMN <\
>JHKMIHDN@DN O0<00@<I| =@ @NDBP@NR@MV@@I0 NOHR?
AIPI? OC<0 OC@ OJK@TKNNIRPN KGKG@ PR @

password 123456<I? 12345678& K<NNRIWP NCJIPG? IJO =@
NDHKG@ JMMROC® x| =@ API? DI < ?D>0DJI<M & <>F@MN
AOMNA@HKO OJ>HM < K<NNRWP =T O@NODE®@MO@MH DI OC@
?DODJI<M'INO@? < BJJ? K<NNRMW KIGD>NCJIPG?2@&/PD®@ OC@
PN@A < HDIDHPH A @DB >C<0@MND &R0 JI@ PKK@NWN@
C@O@M@ NKED<G >Ci0@M? JI@ ?DBED

Change passwords regularly 'O DN @NDN@EG OGN@MN >C<IB@
OC@DM K<MRR JI < MOBPG<M =<NDN GNJ K¢MNKT 1JO =@
M2 PN2@B N@MN NCJIPG? >C<IB@ OC@DMK@RRNDIDJ
IDI@O ?<TN @INPMDIB OGH4T K<NNBWN OC=2 HDBO C& =@
NOJG@I! JIM BP@RB@G 1J0 =@ <=G@ OJ 2@RRNEO OC@
>JHK<I T

Train em ployees not to gi ve away passwords -I@ J AOC@
KMDHIMH@DCJ?N PN@J NG@ K<NNRPN DN OJ NDHAIBP®
OC@H JPO=NFDIB OC@ PN@MDIG® DM KSMNRretexting
J>>PMN RC@I <I@<>BM<EGN < C@GK?@NFRNIN@
<?HDIDN@OUM <I1? KD @I?N 0J =@ < REMPGEDEIM@ PN@M
C<QDIB QW=G@ GJIBB DI 2C@! ¥ KMQD?DIB NJH@ K@MNJI<G
DIAMH<ODJI <=JPO OCEDCIM@ PN@MC@®<>MI* QDIX@N
OC@ NEMD K@MNJI OFM@OC@ K<NNR<I? O@GG CDH R@Xx
DNIJOC@M RT OC® @HKGIDN HE =@ OM@>BI0J BDQDIBRT
K<NNBMN DN QIPBC @ H<DG KCDNO®Bhing J>>PMN RC@I <
PN@ NN N <| @ H<DG OGJIJFN <N OABKM OMPNO@
NJPM@ NP>C <N OC@DM =<IF IMT@NKGL @ @ H<DG OC@ PN@M
DN <NF OJ >GD>F < GDIF <I? GJB DI @@= OC+DHD>N OC@
B@IPDI@ @=NI@ OC@IG@M OC@DM " <1? KIMNRC@ PN@M
<I? K<NNRIM? <M@ OC@kKOP@E =T OC@®<>@M

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



Encryption

+<| T ODH@N <IBMDU®DJI! I@N OJ GIMNHDOO DIMH<ODJI @M OC@
' O@MEAWIM MADMODII @GBO@MI<G M@ NP>C <N GANC ?NMDQ
OC@NEN@NQ@| RMC KIK@MROC@DBODJI <I? <>@NNJ>O8G O
DN KINND=B®<API< POCIM@JK@MNJII OJ B<DI>@NN OJ OC@<<
#I>MTKODJI DN < 3@NNA @I3?DIB ?<O< PKJI DN Q@NHDNNDJI
JM NOSE@ NJ OC<JIG <POCIM@JDI?DQD?P<GN M@? [2CDN
@I1=J?DIB DN <JHKGDNC@T NJXIR<M® RCD>C @R@N OC@ KG<BOO@
0OC® I@@N 0OJ =@ ONHDD@ @I>MKODJI 2C@! OC@@DKD@I
M2>@IERN OGBKC@MSO@ ?@>J?@NO®?@MKODJI 'l IM?@MIM
OCDN OJMF OC@ N@I?@M @®@@m@M 1@ OJ <BED JI OC@ HIZJ?
JA @13?DIB NJ OG=3 =JOC KD@NQ@x OC@ N<H@ H@NN<B@& )IJ
<Nsymmetric k ey encryption =JOC K<®D@N N@<DC@ @IXKDJI &
@I<=GDIB OC@H OJi@@<I? ?@J?@ @>C JOC@M]@NN<B@N

| <GO@MBO® OJ NTHH@MD>@F @I>NKODJI Dipublic key
encryption 'l KP=GD>@& @I>NKODJI RJ F@N <@ PNax KP=GDxdF
<I? < KMDDQ@ @& 2J N@I? <l @I>MKO@H@NN<B@IPTJ=0<DI OC@
KP=GDxdF @I1>J?@ OC@ H@NN<B@ <I? DA2€@@DKD@IOC@I| PN@N
OC@DM K@@ OJ ?@?@ O 2C@ KP=GIF &I =@ @I 0J <MJI@
RCJRDNC@N OJN@I? @I DPO@K H@NN<B@ #<>C PN@M NDEKIG
Ji@ KMBQ@@ <I? JI@ KP=GD>@& DI IM@M OJ A H@NN<B@N 2C@
KMBQ@@ DN IG@NNENDI IM@M OJ 28KO < H@NN<B@ONRIDC OC@
KP=GD>gF

, JOD@ DI OC@ DH<BR@I@ N@I?@M JI OCE-G@MN < KEGE@D
H@NN<B@ RCD>C DN OC@K@®RBDOC < KP=GD&'R2C@ >DKC@M
O8O0 DN<NHDD @ OCIPBC OC@JHHPID><ODJI >C<ll@G <I? OC@
M2DKD@IPN@N OC@ DM EED@J ?@GMKO OC@ H@NN<B@ <I? OC@!I
ME? OC@ KG<BO@

IC<KO@M IAJMH<ODJI TNO@HN=4RMD V



Public Key Encryption Example Public Key

Encryption
] 1
] 1
] _ 1 -
Sender ! Communication | Recipient
' Channel .
! !
1 |
e : ) =T : d GUr score an
seven years n ' dokor &l amet, ' e seven years
ago our fathers c \ consectetur H ago our fathers
:bhfuught rorlh on r adipiscing elit. [+ br‘?ughl forth an
is wn;merﬂ. a : Phasellus a mi : r this cunt.unenl‘ a
new nation, Yy H eu orci dapibus , y new n?llun:
Eoncswsd in p | viverTa nan su H p conceived in
iberty, and t 1 dui. Aliquam 1 t Liberty, and
1 1
. ! ! .
plaintext + public 1 ) 1 plaintext +
key ! ciphertext ! private key
! |
[ 1
~ ~ —
& v : : 4 v

Sidebar: Bloahain and Bitgin

Blockchain

' OPP>@ DI <N K<M O A < KBKIJN<GJM [D3IDI GJ>BC<DI DN
<K@®J K@M I@JIMF RCD>C KIQD?@N <l JK@! ?DNOMDMBI®
JA GNN<>ODJIN =®@®| ®RJ K<NOD@N K@®\DJ K@@M_ [@JIMF DN
JI@ RC@& OC@MN 1J N@@M ®@@! OC@RO IJ?@N OWDIB OJ
>JHHPID> <0@ #NN@DIGGCDN K@ OCO @>C 1J7@ <ON <N < Ng@m
<I? <>GD@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



1PKKIND@MN @I@GJ>E<DI <N < 0JIG OJ NDRKGEZVIO@N A
OKIN<>ODJIN KEH@ION 3 OKPON @ +JOD@DJI JH@N AM OC@
?2@NBMOJ @HIQ@ OC@ HD??G@HRT@M=<IF @VM=MF@MANH
OMIN<>ODJIN H<FDIB OC@H HAM@B>D@I <I? ME?DG <XxDG<=G@
<>NINN OC@ O@MT® GJ>BC<D|I DN @R =@DIB PN@DJ OMF
KM?P>ON OGRBC NPKKIG>C<DIN

GJ>BC<DI DNJIND?@@ < foundational O@CIJGJBI KJO@DDIGG
>MBODIB I@ AJPI?< ODJIN DI@JHD>N <I? NJ>D<G NTNO@HN @C@M
<M@ IPH@IPN SI> @MIN <=JPO GJ>BC<DI <I? DN <?JKODJI
1IJIND?@M OCEEIDIB

Speed of adoption 'IDODICBC@VDN <@1@ ?@G A @OCPND<NH
=T < NH<GGBM &JR@@M?JKODJI JI < GBaM NS @<+O<FRD
< BMEO IPH=@MA @MN@| ?@<?@NIM < RMGRD?@
<>>@KO<I@ A < 1@ H@OCJ? A ?2JDIB =PNDI@NN

Governance 2C@ =<IFDIB N@®JM=JOC DI DI?DQD?P3g3 SMD@N
3 1 $@aNc @NQ@W TNO@HKI? OC@ RM5? © GB@OC@

'I| O@MBDII<G H@O<MS$PI? > JI OMGNR<I>D<G €N<>0ODJIN
-l@ KPMKIN@AIOC@N®@<IBMUSDJIN DN <(B@HKO OQD?
=<IFDIB <I? ADI<I>D<G NTNO@HMBG=<KN@J>FC<DI RDGBNMPGO
DI OC@ B@MI<IX@ A BI<I>D<G @N<>0DJIN NCIIAB R<T ABH
OC@N@E@EMIH@D ]I OMGE@INT@PODJIN

Smart con tr acts 2C@ NH<®™3J! OO RDG& NIC<K@ RJ
=PNDI@NN@M@¥ O DN KINND3B@=FC<DI OJ
<POJHOBGIN@I1? KEH@IO 0J <@I1?JM OC@ DINDEIC@
KM?P>0 DN ?@@@®J OC@ >PNOJH@M N@@&S@PODIB_

>JI ONMPON Bl <@PT O<FDIB KG&>DI =<IFDIB <I? @ IOP@
><KD<G API?DIB

+<I T <N®@ M@<NODIB NJH@ P@®RIN<B/IA JA KIH@IO IM <GP@

ONMINAD@MIK =PNDI@NNIRAODJIN GJ>FC<DI <I? [D3DI<N® =@DIB
PN@ OJ OMNAIMH =<IFDIB DI @VMDJPN GODJIN <IRI? OC@ RM5?

IC<KO@M IAJMH<ODJI TNO@HN-4RMD V



2C@ JGADIB MMIDI N@ODJI DI>GP?@N < GJIF<<I@ =<IFDIB
QRQIOP® DI 2IU<ID< #<NO AMD>

Bitcoin

Bitcoin logo

3DI DN < BM5G? RD?@ R4@IO NTNO@H PNDIBKEM>PNM>T 'O
API>0ODJIN RDCJPO <@IONG =<IF JK@DIB <N < kidJ K@M
|@RIMF RIDC GMN<>0ODJIN C<KK@IDIB @@DG=@R @@ @I1?IJMN <I?
=PT@MN @JIVWN AM GNN<>ODJIN <@ @JIVW@ DI OC@ =G3g<DI

3Dl O@CIJGIBI R<N @GE@@ DI 2C@ 3ID@MAD JA
I<H=MD?B@ @NOCD@AOC@MRO® <I? HDGGDJI PIDLP@ PN@MN
JA =03DI DI _ 2CDN R= @ KQD?@N HAMDUIMH<ODJI<=JPO
=[®3DI

H<EJM =D3DI KME@DO DN PI?@®NT DI 2<IU<ID< PNDI@NN
OMN<>0DJIN DI OCDN #<NO<ANIPI OM <N@ AMBCO RDC H<IT
>C<GG@IB@N NP>CRIN@D@D >PNM>T <I? < OM <IN<>0DJI @@
JI DI?DQD?P<GN RCJ ?J 1JO@¥ < =<IF <>JPI O 1@ K@\®IO A
OC@IPI OMN KIKPGDJI A<GGDDCDNZ@BIM@| EHDI $@MI<I?@N
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https://www.blockchain.com/
https://www.blockchain.com/

< 2<IU<ID<I <I? BM <?P<O0@ A D<IAN %M?P<O@ 1>CJIGAJ

PNDI@NN DNWRIPI?7@M A ,* <2 <IU<ID<|I ADMH BM-DIB OJ =MDIB
>MKOJ>PNMST OJ < 3P OM RCO® J A OC@ KIKPGdI Cea
<>>@NN OJ HIJ=DG@D&EMN ,* N BJ<G DN OJ@EDP@ R53>INO
OMIN<>ODJIN 0OJ <GGA JOC@ JR OWN >DO@IN OGQKBC
>MKOJ>PNMST _ 7JP ><I M@? HIM@ A OCDNIK@J>PNMST @@ IOP@
Com

Backups

IJOC@M @NNI®@KG OJI@ BIMH<ODJI N&®@MD DN <JHKM@C@IN®Q
=<>FPK KG<IIM OC@ @ JB<IDU©DJI ,JO JIG NCIPG? OC@R<
JI OC@ IMKIMO@ N@WIN =@ =@PK =PO DI?DQD?PI@KPO@MN
PN@OCJIPBCIPO OC@BHWDUODJI NCIPG? <GNJ =@@<PR BJJ?
=<>FPK KG<I NCIPGANDNOAIN@#5 3HKJII@I ON

Full under standing of the or ganization ® inf orma tion

resources 5 C<O DIMH<ODJI ?2J@N OC@<IMUODJI <©P<GG
CQ@5 C@® DRDIO@ 1JH@ ?<O< HI =@ NO@II OC@
JMB<IDUODJN N@@MN JOC@®3 PN@MN] €2MD@N NJH@
DI OC@ >GJP? <I? NJH@ JI (oGO NO@N | JB<IDU©DJI
NCIPG? H<® < APGQ@@DODJIW JA <GB DC@ INKH<ODJI OTCx

I@@N OJ =@ =<@&F PK <I? ?@0@MHDI@ OC@ =@N0 &<>FD

PK

Regular backups o falldata 2C@ ARIP@IST JA =<>FPKN NCJPG?
=@ =<N2@! CJ R DHKJINMD<IO OC@QO< DN OJ OQi@Ks=| T

>JH=DI@ RBDC OC@ <@DiZDOC@HK<| T OJ @KG@<IT ?<0<
OC® DN GINCOIMB ?©< NCIPG? =@ =@ PK ?<DGRCDG@ G@NN
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https://techsgood.org/benjamin-fernandes-building-a-digital-bank-for-east-africa-266488653e67

>SMDBG ?20< IPG? =@ =<&F PK R@DFAG+ JNO GB@
IMB<IDUGDJIN OJT<PN@ B< @PI?<I> T NJ OC@EINPN <I@®
<®<TN =<>@@ PK

Offsi te stor age of backup da ta sets 'A <GG =<>FPKO2<DN =@DIB
NOJE& DI OC@ N<H@ AS-BISDC@ JBIBB JKD@NAJOC@ O<
OC@I| < NDIE2Q@@I0 NP>C <N <<EDCLP<@ B@ JM OJMI<?J]
RJIPG? ?2@NOMJOC OC@ JMBB W< <I? OC@ =<>FPK DN
@NN@D<G OC@ =<>FPK KG<I DI>GP?@N NOJUBR Bl QLB NEQ
GJ=0ODJI

Test of data r estor ation <>FPKN NCJPG? =@ OBNO® @BPG<M
=<NDN=CQDIB O@NO22@GC@0C@I| ®NO@MANH =<>FPK
2CDN RDGG @NBE@OC@XNN DNNRDIB <I? RDG®® OC@
JMB<IDUGDJI 3IAD?@I@& DI OC@ =<>FPK KG<I

@ND?@N OC@N@?&DDJIIN JBAIDUODJIIN NCIPG? <GSKHDI@
OC@DM HITWVIN OJ T@MHDI@ RC@&0 ?RlI ODH@ JRG? CQD
JI OC@DM =PNDI@ANDC@DMNMHAODJI C@IJGIBI R@® OJ =@
PI< XDG<=G@ AIT NPNO<@@MDJIJAIJODH@ KR IPG? O DHK<G
OC@ =PNDI@NN

??DODJI<E> @KOMMB®@0J =<>FPK DI>GP?@ QGGRRIB

Unin terruptible P ower Supply (UPS) 3.1 KM JQD?@NGB@M
=<>FPK 0J >HIB:G 3HKJI@! ON 4 OC@ NTNO@HREBIBEIC@H 0OJ
NOEJIGDI@ GJIB@M 9K <GGIDIB OC@ '2 N@<@J NCPO OC@H
2JRI PNDIB KNK@M KM@PM@N DI A@M OJ @R 0 20< GINN
OC®© HDBO J»PM AM < KJ R@M A<O@PM

Alterna te, or OhotO sies 1JH@ JNB<IDU©DJIN >CJIN@ OX@x

<l <GO@M@ Q@ RC@MI G<>0 IDKGDIA OC@DIDBNMD?©< DN
<R<TN F@KO PK 0JO@ £@!| OC@ KMDHNBI@ BJ@NRIJOC@
<GO@K@ 8@ DN DHIB® @GNPBCO JIGDI@ NJ @D8DG@ JM 1J
?2JRI ODH@ BK@MD@ >

N DIAIMH<ODJI C<N =@H@ < NGU@B> <NN@< RCJIJG@ DI?PNOM

C<N NKMPIB PK3P OC@ C@IIGIED@N K@NNE¥MIM DHKG @HDIB
< KNK@M =<>FPK NO@&B > JHK<I T >=I >JI OM>O RDC < N@DB

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



KMQD?@M 0J =<>F PK AGBC@DNI¥ OC@=<I KPM-C<N@ &M
<HJPI ON A JIGDI@ N@B@ NK& <I? ?J @ OC@HRY@S @ClIIGIBD@N
NP>C <NQIJMB@ M& , @RIMN 1, <I? <M >CD&G NTNO@H® R
PN@=T HINO GBI@® =PNDI@NN®& RL< =<>FPK

Firewalls

Firewalls <M@ <IJOC@M 6@~
OC® <I INB<IDU®DJI x| PN@ JM
4 : n.“"‘% \ DI>Mg&NDIB N®MD JI  DON
< ) ;-,V./” I@ARIM-  ADER<GG<P@SDNO <N
Internal Natwork . (3 C<MR<M® JM MIR<M® JM =JOC
C<MPR<\N® BER<GG DN QP@
et TG 0OC® DN JH@>0@ OJ O0OC@
me,,_::m'mm @R IMF <I? ADGO@MN OC@K<>F
=<N@ JI < N@D A MPG@N -1@
Diagram of a networ k configur ation @B<HKG@AI OC@N@ MPGRE? R
with fir ewalls, a router, and a DMZ. -@ KE@IODIB K<>@N @@MDIB
oC@ GG I@RIM OC® 3H@
ANH Pl< POCIM@PN@MN KR<MD BER<GG MPIN JI OC@ 3@
NTNO@H <I? O@H@KON K<@bN <N OCMMMP@J <3HKPO@M
ADER<GG HKMEON <GG@HK<I T N@@®MN <I? JHKPO@MNT =
NOJKKDIB K<&PN AM JPOND?@ OC@®<IMJODJIN I@RJIM- OCO ?J
1JO HQ@ < NOKDN@ A >MIPMD< DIR<GG H<<GNJ =@IADBP&
OJ MNOKRDSC@R JA K<>EDN G@DIB OC@BWDUODJI 2CDN H<
=@ ?JI@ OJ @GDI@M<OC@ KINNDFHD@DKGEGEDN RO>CDIBIP2P=@
QD& JM PNDIB $&@=JJF AM < > JHK<| T >JHKPO@M
?@HDEEMEUUWI@ " +8 DHKG@H@N HPGODKER<SGGN <N ®<M
JA 1@RIMF N@PMD >JIADBRMDDJI >@ODIB JI@ JM HI® N&®@DJIN A
OC@DMR@M- OCO <@ K<ODJIBGEPMP 2C@ "+8 OTKD=GG>JI O<DIN
MDNJIPMON OO04@® =M<?@M < @NN =PO NOG@BOI@@ NEMP
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Intrusion Detection Systems

Intrusion Detection Systems "1 > <l =@ KG<® JI OC@ |I@RIM-
AM NgPMD KPMKIN@N | "1 2J@N 1JO <?? q <??DJI<G N@MD
'INO@? [ KMQD?@N OE<=DATDJ D?@IDADA OCE@RA@M- DN =@DIB
<M<>EP 1"1> <I=@ JIADBR@ OJ R<O>C JM NK#&DB> TK@NA
<>0DQD@N <I? OC@| e®GED K@MNJII@G DAR®DLQI>>PMN |

"1 <GNJ x<| GJB QMDJPNIK@NA GMD> JI OC@ ®RJIMF AM <I<GNDN
GO@ND DN <| @NR@4G IG<M <IT BJJ? N@PMD NTNO@H

Sidebar: Vtual Private Networks

3NDIB BE#R<GGN <I? JOC@MWND O&CIIGIBD@N BMDUSDJIN <
@AO0@GKMO @O H<IT JA OC@DNMHAODJII @NJIPN®N E H<FDIB
OC@H DDND=G@ OJ OC@ JPOMEP?@ @R RCO DA <I @HKE®
RIMDIB AMI CJH@ MLPD@N <@NN OJ NJH@ OC@N@NVP}®N

5 C<O DA JINPGO<O DN @@MRCJ I@@N OJ ?J RM- JI OC@ M@MI<G
>JMKIMO@ I@JIMF ABH < M@HJO@ GODJI' | OC@N@MN@N Mrtual
Private N etwork 4. , DN @@ @

V'[AJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?



Internat WVFM

il ipal

f_—r:—_—ﬁ Head-office
-

Regonal =

e =

_—
Remaote f raaming users

Diagram of VPN (click to enlar ge). Attribution to
Ludovic.ferre.

4. , <GGRN < PN@M RCJ DN JPONDX@NKIMO@ I@IMF OJ
O<®@ < ?@IPM <JMI? OC@ BER<GG <I? <@NN OC@@MI<GTIM
ANH OC@ JPOND?@JPB®I < 3JH=DI<ODJI A NAR<N® <I? N@PMD
H@NP®N < 4, KMJQD?@NAND@ <@NN 0J OC@<IMWODJIN
|@IRIMF RCDG@ @INPMQEREG NEMID

2C@  O@MO@>GJP? DN @BREEE DIN@PM® >C<I@G QeBC
RCD>C K®G@ JHHPID><O0@ OJ <@DJPN @= NEONQ@Q@MN
'HKG@H@DIB < 4, M@NPGON DI xPN@® KOR<T PNP<EGEE NGB!
0J <N < OPII@G (RBC OC@ DWR&® >GJP? Q@PMEEGP<M O@DIB
NGPMD <>@NN OJ OC@B<IMODIN MDNJPMON 2C@ ?D<BM
NOK@N@N N@MD =T R<T JA OC@ APIBJI<GDJA < 4., <N DD
"OPII@GN_ OFBC OC@ DHRE® ! O@MIR!GIP? ,JOD® OTx OC@
M@HJO@ PN@MD@N B>@NN 0J OC@<IMEODJIN DOM@O <N DA OC@
PN@MRI KON DGEGEJ=0O@RODCDI OC@EI@0
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https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/1280px-Virtual_Private_Network_overview.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/1280px-Virtual_Private_Network_overview.png

Physial Seurity

I IM B<IDU®DJI x| DHKG@H®@IOC@ =@ROC@IB0ODJI N>C@H@ DI
OC@RG? ?@GIK NPK@MDIgINGE ONMG  <I? DINO<G®EBIR<GGN <I?
DIOMPNDJI @@DDJI =POON N@MD ><I1JO =@ IHKG@@ RIZIPO
DHKG@H@ODJI A KONDB=G N®MD .CIND=G N@&MD DN OC@
KNMO@ODJI A OC@GBP<G CHRKM® <I? |@RIM-DIB IHKII@! ON OCx
NOJ& <I? OMINHDO DIMVH<ODJI @NJIPM®N 2 DHKG@H@IKTNDG
N@PMD <|I JMB<IDU®DJI HPNO DY@IA<GGA] OC@ QPGHGW
MENJIPM®N <I? O<® HENPIAN OJ @ INP D CXOC @ NENVPI® N<I1JO
=@KCTND=GGCO<HK @ RBDC JM NOJG@| 2C@QNEPHD DI>GP?@ OC@
AGADIB

Locked doors 'O HI N@H J-QDJPN =PO <GG CC@ING OC@
RIMG? DN PN@G@NNOMR?@M NDHKGR<GF DI <I? KCND=GG
MOHIJ@ < 3HKPODIB ?@D@ HEB XGP@ DMH<ODJI <NNIf
NCJIPG? =@:Mr8f DI < GJ=ODJI ROC GDB®@<>>@NN

Physical in trusion detection &DE GGP@ DMH<ODJI <NN@
NCJIPG? =@ HIIP OCIPBC OC@ PNE@NEPMDD ><H@MN <I?
JOC@M K& OJ ?@@&D PI<POCIM@ K>>@NN OJ OC@NBG
GJ=ODJIN RC@\OA@DNO

Secured equipmen t "@QD@&N NCJIPG? =@ @JI3FRI OJ
KM@ 10 OC@HIAM@DIB NOJG@! -1@ @HKEN C<M?MD@
>JPG? 31 O<DI <G& IPM >PNOJH@MBMIKA<ODJI NJDDN
@NN@D<G O@:=@ NEND

Envir onmen tal moni toring |1 JM B<IDU©ODJN N@®MN <I?
JOC@M COBGP@-BDKH@D NCIPGRGN =@@&KO DI )
OC® DN HIDJI®? AIM O@HK®@RA® CPHDED<I? <DMBR 2C@
MDNRAK N@EIM A< RMN@N RC@| OC @B\ONB&GED
<>>@KO<=GEB@N

Employee training -l@ J AOC@ HINIHHJIIR <TN OCQ@&@N
NO@ IVKIMO @ DIMH<ODJI DN OC@ O®@HKGED G<KOJIKN
RCDG@ @HKEN @D GDIB #HKE@DN NCIPG? =@®10J
NG@PNp OC@DRDEH@D RC@I@M OTCA® R<T AIH OC@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



JAD®@

Seurity Policies

@ND?@N OC@ID®G 3 OMEN GDNO@Q@ JB<IDU©DJIN <GNJ@®
OJ DHKG@HEWN&PMD KIGD>D@N <MW 8A <?HDIDNONI® 31 OMG
' A<>0 OC@N@ KJIGD>D@N@®IGERE@?<MNGIMB KJ DI 2@ GJIKDIB
<l J QMGG NEMD KG<I BJJ? DIAAIMH<ODJI N@MD KJGO>GEN JPO
OC@ BPD?@GINGBHKGED PNGADC@ INKH<ODJI NIPMONA OC@
>JHK<I T <I? KMIQD?@N OQ@EK=l T M@JPMN@ DI OCE@I@ OCXx <I
@HKGIER QDIB@N < KJGD>

> >JWDIB OJ OC@ 1,1INODPO@ < BJJ? KIGDN<AIMH<G =MD@A
<|? CDEG@G Nm@H@ JM KG<I aT< @H=M@N <I
JMB<IDUODINB@I@NE-@GD@AN BJI<GNOIER@ <I? <>@KO<=G@
KN>@PMON JM < NK@DB@ NP=E® <@&_ .JGD>D@I PRI
>JHKGD<I® $<DEPKJIIHKGT REDC < KIGDRDG@MPGO DI ?DN>DKGDI<M
<>0DJI KJIGO>?J@N IJO GDNO OCOBNERID><G ?@<DGN DHI®
A>PN@N JI OC@ ?@NIENPGON >RIAD KIGDONCIPG? =@ =2N@®
OC@ BPD?DIB KMDI>DK@@P3QODGDIO@BWEI? < XDG<DGD

5 @= PN@ DN < A<HD&SIHHG @A)< N&PMD KJGO> R @= PN@
KJGO>GEN JPO OC@NKJIND=DO@M IHK<I T @HKGI@DN <N OC@
PN@JHK<I T M@NJIPNDN OJ =@0NN OC@O@MI® BJJ? @B<HKG@AI<
R@=PN@ KJGDN DI>GP?@ &<NxM 3IDQ@MAIMN NHKPO@M OPG@N
<I1? 0 @NKJINDDG@N_ KIRTD>C<| =@ API? C@ND

N@PMD KJGO>NCJIPG? <GNJ <@NN J1 BJQ@MIH@D<G JM

DI?PNOVN®BPGBJIN OO<<KKIGOJ OC@ BRIDUODJI $IM HKG@
DA OC@B3NbUODJI DN < PI@®IDID HPNO =@rR<M® A OC@ $<HDG
#?P><0ODJI<G 00BN <I? .MBQT >0 $#0. RCD>C M@NOKN><>@NN
OJ NOP?@IDIAMH<ODJI &&xGOCGMD JB<IDUSDJIN <® J=GDB@ OJ
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http://www.fas-it.fas.harvard.edu/services/student/policies/rules_and_responsibilities

AGR NQONG @BPGDHIIN NP>C <N G@@GOINPMI> @ JMO<=0MED
<I? > >JPI O<=0EBD O &'

BJJ? M@NJIPN® MM GWIIDIB HIN® <=JPO NEMD KIJGD>D@N DN OC@
1.1' INOOPO@WIAIMH<ODJI 1@&PMD . JGD>. <B@

Sidebar: Mobile Sarity

N OC@ PN@ HI=DG@ Q@N NP>C <N G<KOJKN <I? QKEM@N
KNGID@N BMDUGDJIN HPNO =@ OJ <??i@®NN OC@ PIDLP@
N@PMD >JI> @MIN OC<OC@ PN@QC@N@D@N =MDIB -I@A]OC@
/OMNO LP@NODJINBIDMODJI HPNOJMND?@M DN RT@M 0J RGGJ
HJ=DG@ @@@N DI OCAVRKG<® © <GG +TI@HKGIBN <@MT CQ@
OC@N@E@N NJOC@ LP@NOBH@R 1CIPG?® <GB®HKGIERN
0J =MDIB OC@DN@QD@N <I? PN@ OC@H <KKXKRIC@DM @HKSID
<>0DQD@N -M NCJIPG@ RMD?@ OC@D@N 0J JPM @HK@IN
IM@ODIB<7- "~ MDIBJIPM-RI"@ QD@ KIGI<GB®N @HKGEDN
0J DD@BEI@ OC@HEACHI@ APGBIDJ OC@DM EJ= <P =MDIB
CDB@M @HR@D N3DNADJI <I? KN?P>0DQ@D'l H<I T ><N@NOD
H<T =@ QDRKGOHKINND=G@ @U@ @HKEE@DN AN C<QDIB OC@DM
JRI NH<MOKCJI@N JM G<KOJKN DI OiFRRE® A OC@ BMDUODJI
KMQD?@N OC@D&EN O.DN @HKT@®N (B<DIN HI® 31 OBG @M
PN@ A OC@ Q@EN =P@XGNJ D@W@N OC@?>@MA CQDIB 0J
<?HDIDN@®I@ ?DNOMD=PODJI <I? PN@

+J=DG@ QE@AN = KIN@ H<IT PIDLP@ M@MD >C<GG@IB@N OJ <I
JMB<IDUODJI .N=<=G JI@ JA OC@ =DBB@NO@MIN DN QL @A
DIO@GORXG BK@W $IM <I @HKGI@® ROC H<GD>DJPK@D D
RJIPG? =@ <@VINDHKG@XENN 0JI#@ >0 < HI=DG@Jm® @C@M OJ
< >JHKPO@M QD< OC@ 310KIM REBE @NBEOC @MKINO@ I@RIMF
<I? 2] RIGJ<? >JIAD?@DD<G A< O RIPG? <GNJ =@N® OJ NEEDG
O<R < CB_P<GI KDOP@ PNDIB < =PDGGEI@M

5 C@! <I @HKGI@R ?J@N Q@ K@MHDNNDJI CBXN <I? @

V'IAJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?


http://www.sans.org/security-resources/policies

>JHK<I T ?<0< JI CDN JM C@MD@ < ?BA®DIO N&MDI OCEO
@H@@®N <H@TG 0CO ?@D@ IJR =@JH@N < OB@® AV OCR@N
2C@A A HI=DG@Q@®N DI OCBN® DI>GP?DIB G<KOIKMN@ A OC@
KMDHaMH@CJ?N 00<0< OCQ@N PN@

1J RC<O x| =@ ?2JI@ 0OJ N@N® HJ=DG@Q@®N @BI RMC <
BJJ? KJGDS>N@B<NDIB OC@DM PN&MPDIB OJ < 1,1 NOP? T
JMB<IDUGODJIN NCIPGIIND?@M Q@GJIKDIB < HJ=DG@DERKJIGD>
0Ce <??I@NN@N QGERRIB DNNP@N PN@U@&H@N PN@A QD@
N@JIVPDIB  <KKGEBDJI KPAMC<N@N @THODJI © NO 5D $D
<P0OJ3II@ >0 N@DIBN GP@JOC MNE@DIBN 4. PN@ K<NNRP
N@DDIBN GJNO JM NOJQ@B®T@KJIMIDIB <I? =<>FPK_

@ND?@N KJIGD>D@® SRA@NIMNG ?BA®IO OJIGN OC<I
JMB<IDUODJI x| PN@ OJ HIDEX@ NJH@ADC@N@ MDNFI$$ING@
DA < T@®& DN NOJG@! JM GIEO=<BmI NAR<N® x| C@GK OC@
JMB<IDU®DJI BI? @ | NJH@ <N@NOBIT @@! H<F@ N@IN@ OJ DINO<GG
MPHJIO@ @< BHIXG NIR<M® RCD>C ROBBIUD ?0< AM < 2@QD@
DAD=-EH@N < N@MD MDNF

Usability

5 C@I GJJFDIB OJ 3@ DIMH<ODJI @NJIPM@N BAIDUODJIN HPNO
=<G<Ix@ OC@EAIM NePMD RIDC PN@MNFIKROJ @&ODQC<>>@NN
<I? PN@ OC@N@NIP}®N A < NTNORHN&PMD H@NP@N H<@ O
?DA>PGO OJPN@ OC@! PN@WVMNRRDIG&IRI? OC@ N@MIDD RCD>C
H<T H<F@ OC@ NTNO@HaH@RGI&BE@ OC<D WPG? CQa =@I
RODCJIPO OC@M@ H@NP@N !JIND?@M K<NMRKJIGD>D@NOC@
JMB<IDUODJI @PD®N <l @O@H@GGJIB K<NNRW RDDC N@®G

IC<KO@M IAJMH<ODJI TNO@HNRMD V



NK@D<G >Gd@MN <| @HRE@ HT N@NIMOJ RDIBM 2RI <I?
KP@DIBMDI < 2AR @M NIBD RDGG =@ DHKINND=G@ OJ1@HJIMDU

Personal Information Serity

N < ADI<G OJKDIMA OCDNzZzzs
SC<KO@M >JIND?@M  RO< s
H@NP®N @C JA PN <N
DI?DQD?P<G PN@MNO<F@ OJ
N@PM®  JPM  JHKPODIB
O@CIIGIED@N 2C@WN 1J RT
0J CQ@  N@>PMD =PO
OC@V<@ N@XG NDHKG@ NO
@>C DI?DQD?P<G O<F@ OJ =@ &
HIM@ N@N® i

STOP | THINK | CONMNECT

| KEEP ALL MY
SOFTWARE UP
TO DATE!

A clean machine protects my
famdly, my finances, and myself

Keep your so ftw are up to B
date 5 CQI@@M < NR<Np (S e

Q@17IM ?@@MHDI@NIC< Stop.Think. Connect. poster (click to
N@PMD AGR C<N =@I enlarge)

AIP1? DI OC@DMAGRKM® <I

PK?<0@ RDGG@@@@NJ TIP ><| ?J RIGJ<? OC@ Kx=C ODS
OC@ B™G@H JP NCIPG? OPMI JIROJH<OD> PK®DIB Jl TPM
>JHKPO@M OBRIHO@ OCDI-KMNN

Install an tivirus so ftw are and keep it up to da te 2CQ& <@

H<I T BJJ? <| ODQDMPERNMD K<>F<B@N JI OC@REENMDJI 7K
DI>GP?DIB NJH@ OG{® ARD

Be smart abou t your connections  7JP NCIPG? =@<N®D A
TIPM NPNRA?DIBN 5 C@I 3Jll@ >0ODIB OJ < 5D $D @®JM- DI <
KP=GD> K@&=@R<M® OCXTP >IPG? =@&MDNAK 3@DIB NRD@
JI = TJOC@MN NC<MDIB IGBIM- 'O DN @DN<=G@ |JO CENN
TIPM BI<I>D<G JM K@MNJIKE RCDG@<>C@0DJ < 5D $D
CJONKJOJP NCJIPG? <GNJ #&&xN® OCx3Il@ >ODIB 31 AG<NC

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?


https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/STC_Poster_3.jpg
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/STC_Poster_3.jpg
https://www.pcmag.com/article2/0,2817,2388652,00.asp

?MO@N OJPM ?@D@ IPG? <GNJ KPIPKO MDNF "J IJGd®<>C

<| PIA<HDGD<GIKAIC ?MDQJIJPM ?@D@ PIG@NNPB<I N><| DO
AMNOGRDIPM N&PMD NJIR <MD

Backup y our data (PNO <N BMIDU®DJIN I@ OJ =<>FPK OC@DM
?2<0< DI?DQD?P<GHE @ NJ <N GG 2C@ N<H@ MPG@N <KKG
, <H@G?J D @BPGIMI? F @@K < IKT JA D DI <IJOC@M
GJ=ODJI -I@ NDHKG@ NJGPODIEDN DN OFK@I <>JPI O
RODC <! JIGDI@ =<>FPK N@& OJROJHO@JPM =<>FPKN

Secure your accoun ts wi th tw o-factor au then tication + JNO

@ H<DG <I? NJ>D<EB@KIMD?@MNRIC<Q@ <RI A<>0IM
<POC@BODJI JKODJI £@I TP GJB DI OJJPM <>JPl O AM

<I PIA<HDGD<WHKPO@NM OC@MNO ODE®@1?NJP < O80
H@NN<B@ORD< 3?@ OCX TP HPNO @@M QuADMH OOIP

<\® &GIGIIP 2CDN H@N OC® 1J JI@ @GN@ &JB DI 0JIPM
<>>JPI ON RDCJPO FIRDIB TUPM K<NNRP and C<QDIB JPM
HJ=DG@ KCJI@&RDOC@H

Make your passw ords long, str ong, and unique 7JPM K@MNJI<G
K<NNRBWN NCIPGIBR OC@ N<H@ MPGC@ONBW@IHH@I?@?
AM JB<IDUDJIN JPM K<NNRPN NCIPG? =@ GHB GRO
MI?JH >C<M<>O@MN? > JI O<DI @ GRORY JA OC@GERDIB
PKK@MN@ <I? GR@MN@ GEEMN EINB <|? NK&E@<G >C=d@MN
. <NNRMN NCJPG? |1JO DI>GP?@M OC3 3PG? =@ OI® TPM
K@MNJI<G INKI<ODJI NP>C <N OC@ I<H@IPM K@ TP <GNJ
NCIPG? PN@AZAIO K<NNRPN AM ?D@@I0 <>JPI ON NJ O0<
DA NJHIED NO@GNIPM K<NNRP AIM JI@ <>JPI O Od@IODG@ <M
GJ>$& JPO A TPM JOC@M-32I ON

Be suspicious o f str ange links and a ttachmen ts 5 C@| DP
M@OR <l @ H<DR @D JM $<@=IJJF KINO =@ NPNKD>BJIPN J
<I T GDIFN J\8B<>CH@DN DI>GP?@C@® "J 13O >GD>F J| OC@
GDIF ?@MOGDAJP <M@ © <GG NPNKD>IN®&? DAJP R<I O OJ
<>>@NN OC@-RUDA? D IPMN@GARBDPM =VRN@M <I?

< QDEI@ OODO@OG2C@ ' *JQ@ IP QDMPNR ?DNOMD2RD@
@H<DG DI ¥< <I?> Jl O<DI&xI| < @<>CH@ RCD>C RC@I
JK@I1@ >IKD@IDN@GAIPH@NPN AG?@MN JI OC@ RN@M]
>JHKPO@M <I? HI?DR&OC@ JKENDIB NTNO@ IBINDEBN |

IC<KO@M IAJMH<ODJI TNO@HN-4RMD V



@NODBI@ > JHKPO@MNGR® <40 @ <GGAIRCD>CIPG?
CQ@ =@| QID?@DA PN@MN Q&B3@ OC@ |fMIDIB OJ 1JO
JK@! OC@®m<>CH@»

7JP ><| ADI? HIM@ <=JPO OC@N@ NO@KN FIIG@MRN OJ =@
N@PM® ROC JPM 3HKPODIB ¥ BJDIB O10JK 2CDIE U@ >02CDN
R@=NI@® DN R<M < xHK<DBI =T OC@ 12- 2&') !- 12
+ @NNE€BB 1JI Q@I0ODJI DI KM@MNCDKORDOC@13 BJQ@MIH@D
DI>GP?DIB OC@B@ 3PN@

Summary

N >JHKPODIB <I? I@GRJIMDIB @NIPEN @@ =@H@ HIM® <
DIO@BM™ K<M A =PNDI@NN DQE@ <GNJ =@@ < O8® A
>MDHDI<GNB#MDU®DJIN HPNO =@IB8 RDC OC@ROCEKNOEO
OC@D@NIPMON 2C@ N<H@ CJG?N OMP@?BQD?P<GN  NIDEB
2@D@N =@H@ HIM@ DD@RDI@ DI @E@WI@N GPAD =@H@N
>MP>D<IBAG>C K@MNJI O PI?@MNO<R 0J KNO@ED OC @HR@G

Study Questions

MD@AR@BI@ & C JA OC@ GEAMH@H=@MAQC@ INA<ODJI
N@PMD OMD<?
5 C<0 ?2J@N OC@ Ce@tiiehtication H@XI
5 C<O DN HPGOMAMROC@BoDJI
5 C<O DNGI@ =<R@>>@NNJ}> O8G
5 C<O DN OC@ KPMKANI>IKODJI

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?


http://stopthinkconnect.org/

5 C<O <@ RJ BJJ? @E<HKG@M X IHKG® K<NNRWP
5 C<O DN @M80DIB

5 CO <@ OC@HKJI@I ON A <BJJ? =<>FPK KG<I

5 C<O DN DER<GG

5 C<O ?2J@N OC@ Omydital security H@xI

Execises

"@N>MD=@ JI@®I@? A HPGOD AIMROC@BODJI OTCXTP
CQ@ @K@MD@><I? ?DN>PNN OC@NK#M? >JIN J A PNDIB
HPGOD AZIMROC@B:0DJI

5 C<O <@ NJH@A OC@@NOZXP> @N DI @I¥KODJI
OE@CIGIEB@N WJI?P>0 NJH@ DI?@K@ | Tad Na@*C JI
@I>MKODJI PNDIB N>CJ&<dM KPODDJII@NOMIPMEN OC@I
RMO@ RJ OJ OCER K<B@ K<K@MXOX@N>MD=-(@E&EORY
I@R <?XI> @N DI @I¥KIODJI G@IJGJIBT

$DI? AQM=G@ <I? PIAIM=G@ M>G@N <=JPO =JOCE3iF
<|? =DO3DI 0@KJ™ TPM BI?DIBN OC@! N@JPM RI JKDIDJI
<=JPO OC@N&CO@IBD@N

5 C<O DN OC@ KINNRIGD><O TPM KG@ A @HKGB @10 IM
NOPP "J T JP C<Q@ OJ >C<IB@ K<NINRN @@W™NJ JO@I5 C<O
<@ OC@ HDIDHPEA.RD®H@ONIM < K<NNRP

5 C@I RN OC@ G<NO QPH&@F® PK TIPM ?©<5 C<O
H@OCJ? ?D?JP PN@ | JI@ OJ QRJI K<B@N ?@N>MD=@<a
AIM =<>FDIB PKIJPM ?©O< NF TPM DINOMIM DAPT><| B@O
@ON>NP D MM =<>FDIB PKIPM ?0O<

$DI? OC@ DMH<ODJI NePMD KIGD>=O TPM KG@ A
@HKGH@I0 JM NOP?N D < BJJ? KIGD>'J@N @D H@D OC@
NO<I?<BN JPOG@I OC@ >C<KO@M

&JR ?DGDB@X@ JP DI FGKDIBJPM RI DIAIMH<ODJI NP N®
0@DROC@ NO@KNEDNT@ >C<KO@M i@l O JI TIPM
N@PMD NOIPN

IC<KO@M IAJIMH<ODJI TNO@HNRMD V



Labs

The Caesar Cipher.-1@ J A OC@ JG?@NICH@ A @I>WKODJI

R<N PN@=T (PGDPN !<@N<M <QJ@@ NDHKGNCDDIB G@ <

NKE@DB@IPH=@M A KINDDJIN DI OC@ <GKO<2@R IPH=@MJ

NCI@KINDDJINDNRRI<N OC@@& 1lJ<F@ R JPG?

@I>MKO & OJ 100 "@ >MKO OC@5EIDIB H@NN<B@ RCD>C C<N

<F@ $0.16 5&3

The Vigener e Cipher 2CDN >DKC @M RN@&xN @I0G<N OC@

IDQDGEM ¥ OC@ VAR @D @K-@N 2C@dF DN NGDBHIM@

>JHKG® OC<I OC@ <@N<M DKIB @D | @PNIZDC@ IPH=@MJ

GC@@MN@M WM CDNGF $IJM @<HKG@ DA Q@@'F " OC@

AOMNATEE@M DI OCECM DN B@DAC<M>O@MN >=<gN@!' » DN
G@@MN@M OC@@ @\ OC@ NP G@D@M DNO@DA

GC@oMN@DIB G@@MN®AM \<I? OC@ OCHB@ @M DN

NCI@®@ G@@MN "=@DIB G@VN@M \ 2C@1 OC@ &3@MI DN

M2 K@ @AIM NP=N@@ 0 GID@MN *@KO OC@sEIDIB

H@NN<B@ RCD>C CI<F " 71.%15 !& %) /

Frequency and P attern A nalysis 'A TP]@ @M RO>C@b C@G

JA $JOPI@ JP FIJ R OCO 31 O@NG3N GJIBM K& @MIN <I?

AP@I>D@N DTDIB OJ N@® < KPUG@JFPM EJ= DI OCDN G<=DN 0OJ

<I<G'Uo Ga@MANAI=T <I? G@ @M B@MIN 0J0C@MVHDI@ OC@

KG<ME@0O H@NN<B@ RCD>C DI<ND BN < NBEBRP 2C@ BT

DN < NDHKG@ NPRADI RC@WMC@ N<H@ @® DI K&@®O0

<B®<TN @NPGON DI OC@ NIH@EMIWOTE ADBO 2C@ HINO

AP@OGPN@G@@MN DI OC@EIBC G<IBP<B@ #M - ' 2

1, .<@M@MI<IFEDN DI>GP?@NRBIB RINMPN OCG3 CQ@ ?JP=G@

G@@MN NP>CNMCIIG -OC@M RR@MIN DI>GP?@ "DIBG@ @I17?

JA<RIW "LP_<I? 2OC <N < K<DMAJB@NNKC @K &0

I %%(5 C<O DN OQ@ €? OC@ KG&80

%<GGERM ,  JQ@H=@M JIMIOJ =@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



=ME&>C@ Arstechnica 0@MQRQ@ ANH

CaK <MNG@D>< >JH DIAJMH<ODJI O&CIJGJIBr

=JMI OJ =@ =ME>C@® OC@ RMNO K<NNIN <M NODGG OC@
HINO =JHHJI

SANS hstitute. 1? ' IAJMH<ODJI 1@PMD . JGO>2@HKGE@N
0@MR@ ANH CADK RRR N<IN JB N@PMD M@NJPM®N
KIGD>D@MNDOF.MDH@M?A JI +< T

SANS 1? 1I- 0O# IC@>FGDNON <D@KF10@K %PD?@N
0@MR@ ANH CAK RRR N<IN JB8 N>JMa>C@>FGDNON
HJ=DG@ 7@ >C@FGDNO SGN

'<INODD + <I?*<FC<ID ) 0 (<IP<MI' 2C@ OMPOC <=JPO
=GJ>FC<DI Harvar d Business Review 0@MD@ ANH

CAKN C=MJIMB OC@ OMPOC <=JPO =GI4DIL
Wikipedia |? M3IDI Harvar d Business Review 0 @M@
ANH CAKN @IRDFDR@< JBIRDFD [3DI_

$S@MI<I?@N - >0J=@M . @MNJI<G O@G@KCJI@

DIO @GR

IC<KO@M IAJMH<ODJI TNO@HN-4RMD V






PART II: INFORMATION
SYSTEMS FOR STREGIC
ADVANTAGE

. <D " 'IAJMH<ODJI TNO@HBM
10KD@B®> ?Qxl O<B@






Chapter 7: Des IT Matter?

Learning O bjectives

3KJI NP>>@NNAREBIKG@DJI A OCDN >C<KDIBRDGG =@
<=G@ 0J

?2@BI@ OC@RRFODQIK<M?JS <I? @KG<DI OC@
>PM&IO OCDIFDIB JI OCDN OJKD>

@xGPR@ |<MVKBPH@IO DI MJ@N ‘2 +< @M _

?@N>MD=@ OB@KD| ON A IJHK@OOD <Px| O<B@
<I?

?@N>MD=@NIHAODJI NTNO@HNIDLIKMI QD?@
=PNDI@NN@SREHK @O0 <Px| O<B@

Intr oduction

$IM Q@MDE T@&MN JHKPODIB O@IJGJIBI C<N =@| < K<@ A
=PNDI@NN BMIDUODJIN Q3@ NK@ OMDGGDAN ?JGG<MN JI
DIAMH<ODJI O@IGIBD@N PO C<N <GG OCINOH®@IDI 2 H<?@

< DARBI>@ & <Q@ OC@M=@!| DI>MEN@N DI KWM>0DQD M@
>JHK<ID@N OO<DQ@NO DI '2 HI® IHK@OOD®2CDN >C<KO@M GJIFN
<O OC@GP@ '2<+ =MDIB 0OJ <I JR<IDUBDJI <I? <®@HKON 0J <I8RI

IC<KO@M"J@N 2 +< D@W



OC@ON@ LP@NODJWRRIND<IO RIMFN DI OC@ K<ROT@»><?@N @
<MW@HKE@J <??N®NN OCDN DNNP@

The Roductivity Raradox

| #MDF MIEJGANNJI RM@ <l <OD>G@ KP=GDNZ@
OC@ommunications of the ACM @IOOGE@2C@ .M?P>0DQD <M?JS
JA 1AJMH<ODJI Z@&CIJGJBI  0@D <I? NN@NNH@ AO@M
MERDRDIB NOP?D@N <=JPO OC @A KRB@NOH@WUI KM?P>0DQ@D
M1 EJGANNJI>GP?@ OCO OC@ <@mJ| A DIMMH<ODJI C&@1JGJIBT
OJ =PNDI@NN C<? 1JO DHMKMKM?P>0DQ@D<0O <GG @& *GG@CDN
OC@KM?P>0DQ@DK<M?JS_5 CDG@ C@ ?D? IJ&R M T NK@DB>
>JI>GPNDJIN ANICDN RM- _ C@ ?D? KID?@ OU@ARDIB <I<@NDN

GOCJPB8 ©® DN 0JJ<ig OJ 3I>GP?@ OOC< 2N
KN?P>0DQDJI OMD=PODJI C<@H@=K<M K<M?JS
M@H<DIN DI JPM DI<€DGD PI@PDQ><GIG?J>PH@IO
<IT =J| OMD=PODJD@M NJ HP>CAIf 2C@<®¥IDJPN
@KG<IODJIN OC< Cga =@! KNKIN@ ><I =@
BMPK@ DIOJ 8PM xO@BJIJMD@N

1) Mismeasur ement JA JPOKPON <I? DIKPON

2) Lags ?P@ OJ €dDIB <I? <?EPNOH@I

3) Redistribu tion <I? ?DNNDRDJI A KVADN

4) Mismanag ement JA DIMMH<ODJI <I? O&CIIGJIBT

‘I M EJGANNJI <I? *JMDIED KP=GDRGE@NG®XR PK K<K@M
@00@@ @TJI? OC@ .M?P>0DQD. <M?2JS °° '| OCDN K<K@C@
<POCJMN PO@GAR ?<0< OCXC<? =@| IGG@@<I? AJPI? OCO
'2 ?D? DI?@@ KMQD?@ < KON @NPGIMA-PNDI@NN@NOGEW
OC®AIPI? OC<O NJH@DH@N OC@ ONFEF@<B@N DI PNDIBGN@JBT

V'[AJMH<ODJI TNO@HBM PNDI@NN <I? TaI?


http://ccs.mit.edu/papers/CCSWP130/ccswp130.html
http://ccs.mit.edu/papers/CCSWP130/ccswp130.html
http://ebusiness.mit.edu/erik/bpp.pdf

R@® 1J0 ?OGC N@®&<=G@ OJ CG@BIN?P>0DQ@D=PO OJNJO@M_
H@NP@®N NP>C <N OC@ IHKIMB<IDUODJI<G NOGIP® 2CB<GNJ
AIPI? OC<O OC@ DHR<A DIMMH<ODJI O@IJGIBT >=I Q<M RD?@G
=@R@@| JHK<ID@N

IT Doesi®Ot Matter

(PNO <N <IIN@INPN RN AMHDIB <=JPO OC@ER@AJ2 OC@ D@MI®
NOJ>F H<M®ED =P==G@ =PMNQ Z&MN G&M DI & <NXN?
KM A@NNJIM ,D>CJG<N !<MIO@MCDNOEMG@ "I@NI ]O +<CG@NMDI
OC@arvar d Business Review.'l OCDN €W>G@ !<MM <NBI@TD <N
DIAMH<ODJI O@1JGJBT C<? =@JH@ P=DLFLIIPN @C<N <GNXE@@
G@NNK & ?D@®@IOBEJIVHP>C GIF < 3HHJ?DA .MJ?P>0ON OO<Cq@
OC@ N<H@@P®@N <I1? <@ QDF<GGI?DNODIBPDNC<@ @NDLP QR
0J =@ IHHJI?DOD@N .@Dx? <XKDG<EKD=CG=@JH@ OC@ JIG
?DN>MDHDBMN RC@I N&DB@B < NJBI@ M < JHHI?DA 'l I<MMN
QDRI<GG DMH<ODJI O@IJGJIBT R<N OC@ N<H@ 7@VHDI® OC@ N<H@
XGPaB<NE @NM XKM@>IM NPKKGB®M NPBB@RO@O NDI® '2
DN @NN@AGE& >=JHHJ?DA [ NCJIPG? =@ H<I<B@D® JI@ (PNO
N@S@OC@ JI@RDOCA@R@NAMNO OCDN DN HSNOG@>@NND=G@ &
R@IO JI OJ N¥ 2 H<I<B@H@IO NCIPG? ®@C@HRN@E <N < PADGD
RODCDI OC@HK<I T <I? RIMF OJ @K 3NON RI $IM I<MM 2N
BJ<G DN OJRM?@ OC@ =@ND@N®@OIC HDIDH<G RI ODH@ !<MM
NR IJ > JHK@OO® <@l O<B@ OJ =@ B20D0@3PBC DIAMH<ODJI
O@&CIlIGJIBr

N TJP ><| DH<BDI@ OCDNRBMGEPN@LPM@ <| PKMM @NK@®<GG
ANH '2 > JHK<ID@N +<IT <MDD>GC@®@ @ RMD@!| DI ?7@AWN@ A ‘2
RCDG@ JOC@MN NR&EKMM'l <MMM @GE@<=JIJF=<N@JI
OC@ e>G@@®B@oes IT Matter? T @M G@M CE@NRDO QDA
=T 1,#2 JI OC@ OJKD> "2 NODGG 7D @NIGD>F C@wVDJ RO>C
OC@ QDA '<MM =@ DIBI@EQIDRAEP <=JPO CDN =JJF JI | #2

.MJ=<=G OC@ =@NO OCDIBI@ O A OCQGDF-G@ <I? NRFNGID
=JJF R @@ ?DN>PNNDJIN JI OC@oK&<2DI < =PNDI@NNIQG@WB<|?

IC<KO@M"J@N 2 +< GDD@W


http://www.roughtype.com/?p=644
https://www.youtube.com/watch?v=hj_mzU3N70g
https://www.youtube.com/watch?v=hj_mzU3N70g

@<>0OGRC<0 V5@ '23PG? KGDI JHK@OOO® <& O<B@ 2C<DN OC@
LP@NODJI OJ =@ @RNW@I| OCDN >C<KO@M

Competitive Adantag

5 C<0 ?2J@NDMH@I RC@I < >JHK<I T C<N < 3HK@OO® <&xI O<B@
5 CO <@ OC@ @dIMN OB<KAE<DIJ D +D>C<@G@MO@M DI CDN
=JJF Competitive Advantage: Creating and Sustaining Superior
Performance. RMD@N @< JHK<I T DN N<D? OJQ@<< IHK@OOD®
<?XI O<B@MDI MIEN RC@DIMN <=G@ OJ NPNOADNKDO<B> G
OC@Q@¥B@ M OC@ DI?PNCM>JMPDIB OJ JMD@MC@ <@ RJ
KMDHIM H@CJ?N M J=0<DIDIB JHK@OOO®) <<l O<B@ JNO
<?X| O<B@ <I? ?BR@IODRDJI <ZxI O<B@ 1J OC@ LP@NODM &
=@JH@NHow can inf ormation technology be a factor in one or both
of these methods?

2C@ JGGEIDIB N@DODJIN <?28INN OCDN LP@NDDIRNBIB RJ JA
. IMD@WEKI<GNDN OJIGN GGR@ >C<DI <I? OT@AN+@N HI?@G
. JIMD@WKI<GNDN DI CDN AOD>GE@DRD@B <I? OC@ I'O@MOD
RCD>C $xHDI@N OC@ DHKEO0C@O@MGA| =PNDI@NN NI@B<|?
>JHK@OOO® <& O<B@DGG =@ PAENCRAPRIC@MEGEDB OC@@
JA DIMH<ODJI O@1JGJBT DI B<DIDIB 3HK@OOD® <8<l O<B@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Td?



The \alue Chain

Primary Activities
A

Diagram of
Inbound Outbound Marketing/S ~
logistics Operations Togistics. ales Servics Porter®
e Value Chain

]
Human Resource Managements. ] (Cl ick to
Technology Development ] enlar ge)
]

Fim

Support
Activities’

‘I CDN =JJF Competitive Advantage: Creating and Sustaining
Performance . IMD@M ?@N>MEB@DG@JIR < >JHK<I T ><I| >M&O@
&XGP@ <I? OC@Ma KMID 4GP@ DN =PDEEBOCM @<QP@ >C<DI <
N@MD@KNDQD@N PIT@KD| =T OC@HK<I T OJ KIPP>@ < KMP>0
JM N@B@ #<>C NO@K DI GGR@ >C<Dll -OMD=PO@N OJ (3@ G
XGP@AJ< KIPP>0 JM N@D® 5CDG@ OCE@P@ >C<DI A4JO =@ <
K@M#O HI?@GEM @@VMAK@ A IHK<I T D ?2J@N B@ID?@ <R OJ
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API>ODJIN RDCDI OC@BDUODJI NP>C <RIkI>@

H<IPA<>0OPMDIB <I? N<G@N 1J8=ID@N >CJIN@ OJ KB&N@

H<l THJ?PG@N JOC@MN >CJIN@ ONPENI@ HI?PG@N

| #0. NTNO@H 13O JIGT >@IONGI@N <| JB<IDUODJN ?<O< =PO
OC@ BEMONN@N @WV+-@N <@ OC@IKINN@N OCERIDMODJI C<N
<?JKO@ 5 C@l <I #0. Q @I?IM ?@NDBIN < HJ?PG@ CBN OJ
DHKG@H@IOC@ MPA@NB@ <NNO@<PNDI@NNII@NN@N @NO
KM>0D@N« =@ =PDG@DOC@ #0. Z < HKEJM N@GGDIBAKIED. 'I
JOC@MIRPN RC@I <l INB<IDU©DJI DHKG@HMRI<I #0. [ <GNJ B®
DHKNQ@ =@NO KMDD@N <N KONA OC@ 2@

$IM H<IT JMB<IDUODJIN OC@ DHKG@8@ll A <I #0. NTNO@H DN
<I @S@GGERIKKIAPIOr 0J DHKMI@ OC@DM =PNDI|@XNI@&N! <|?
PKBM?@ OC@DIINIM® © OC@ N<H@ ODP@&MM JOC@MN <I #0.
=MDIBN < >C<GG@NB@LC @ XNONN @H>7@» DI OC@ #0. &GG-@D @M
OC<I OC@ XN®NN OCa® >PNMOGPODGDUMBA OC@ DHKG@H@I
OCDN #0. <I? O C<KK@IN OJ =@ OC@ N<H@ J@<GGxJOC@DM
>JHK@OOJIMN Q@ RDGGTONEBHRG-@JH@ HIM@ GBFOC@H H<FDIB
D HP>C HIM ?BB>PGO OJ AANODZ@ OCOQH@ERG GB@
JMB<IDU®DJI HT CQ@ JI@ @MNDJIAJOC@ #0.0C@I| <xPD@ <
NP=ND?O<RICD>C C<N < H®M@ @10 @MNDJH4BDI@ OC@ >C<GG@IB@
JA @PDMDIB OC@ NP=NXD=GKIB@ =<>F OJ OGE a@®NNDJI

-l@ JA OC@ ©SmBDNHM ¥0. NTNO@HN C<N@@oCe Od@
>JHHJ?D O0® =PNDI@NN¥@NN@N ?MDQDIB <GG =PNDI@NN@N OJ PN@ C
N<H@ KM@NN@N <I? C@&@KBIN@ OC@DM PIDLP@I@NN 2CRNBJJ? |@
DN OO<#0. NTNO@HN <GNJar©C@k<=D@D0J =@ J}ADBP& RBDC
>PNOJH KM@NN@N $IB<IBMUODJIN OO<RI O OJ d ODIP@ PNDIB
OC@DRI KMJ>@NN@N JW@@?@NDBI K2JI@N #0. NTNO@HN¥®M
>PNOJHDO®JI NJ OC@ #0. DN PIDLP@ OJ 8Q@UdDJI

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



Registered
Trademark
of SAP

2CO@® DN < &RE<>F OJ >PNOJHDUDIB <I #0. NTNO@KH@T
JMB<IDU®GDJIN G3@ 0J H<mM<DI OC@ >C<IB@N OCG@HNE®R @M
<| PK?<O@ OJ OC@ #0. NTNQ®@i®N JPO < JMB<IDUODJI OCx
C<N >@O0@< >PNOJH KM @NN RDGG@G@@&D OJ <?? 003 >C<IB@
OJ OC@ODNR #). Q @MNDJI 2CDELAD@N NIJH@E®D OJ H<DO<DI <
GDNODBAC@N@ >C<IB@NBGER@ GI@NODIB OC@ NTR@@WeDE@
<| PKBM?@ DN H<?@ BMDU®DJIN RDGR@Z0VJ REINOG@RDCDN
?@DNDJI £@! NCIPG? OTHI <C@&? <I? <>>@KO OC@ =@X<DKE
KN>@NN@N =POmOOQI@ #0. NTNO@H <I1? RC@I| NCIPGPR? N0CG@?
OC@@NJPN®N OJ @ GJIK OCADMMI>@NN@N

1JH@ JA OC@ =@NORFIFH0. Q @I?JMN < 1. +D>MNJAO <I?
-M<>G@

Busines Roces Managment

-MB<IDU®DJIN OC<<@ N@MDJIPN <=JPOJDBKBI OC@DM =PNDI@NN
KN>@NN@N RDGG <@O@>WMNOMP®N OJ H<I<B@ OCIN@
KN>@NN@RNDI@NNIKI®NN H<I<B@H@I . + > <l =@ OCJPBO A
<N <| DIO@DDJI<G AMD 0OJ KG<| ?J>PH@l DHKG@H®I<I?
?DNOMD=PO@B<«|DVODJN =PNDI@NNKENN@NORIOC@ NPKBJIM
DIAMH<ODJI C@I1JGJBT

.+ DN HIM®@ OC<| EPNROJH<ODIB NJH@ NDHKG@ NO@BE@5
<POJH<ODJI x| H<F @ < =PNDI@NN @J@3>D@10 xI1JO =@ PN@OJ

IC<KO@M PNDI@NNIMDNN@N



KNIQD?@ JHK@oOO® <%kl O<B@. + JI OC@ JOC@M C<IX=@ <I
DIO@BM K<MA >I@&ODIB OO<®x| O<B@

, JO <G@ &l IMB<IDU®DJIN KN-@NN@N NCJIPG? =@ HXRBBNR
| JIM B<IDU©DJI NCIPG? GJIMAN-@NN@N Q@ @NNIDI<G 0J OC@
API>0DJIDIB 4 OC@ =PNDI@NN <I? OCIR@IDC@ PNr@J =MDIB <
>JHK@OO® <8l O<B@ 2C@ =@NS@INN@N OJ GAOIR® OCIN@ OC<
DI>GP?@ @HKGBN AM HPGODKG@ ?@H@ON OCIN@ @®@&PD®
?@DNDJI H<FDIB 00<xI1JO =@ @NOGPOJHO@ <I? KMI>@NN@N
0C® >C<IB@ =<R@ >DM+PHNO<IX@N &@ DN <IS@HKG@

1PKKIN@ < B@1>GJOCD@®DG@M DN GJIFDIB OJ BHIEROL®
<?x1 0<B@ QEBBC NPK@MDJIM >PNOJH@DEN@M<NFJIN-@ DN
>NBRO@ OJ ?@@GJIK < NI A0C@ <® @DPMIN KIGDOCO® <GRN
>PNOJH@MN @®RMI <T <NDD>G@&=JOCDIB 1J LP@NODJI@<RE@
JMB<IDU®DJI <GNJ 3@?@N @CH! JM@M 0J KMEO OC@HK@o00®
<?(x| O<B@ QT OCDEAMIN KIGTRDGG =MDIBT(RD@ GA@EIK OC@DM
JRI >PNOJHDURDJI OJ OC@DM #0. NTNO@H OJ DHKG@DBEIEMIN
KIGO>'| KM@K<#DDJI 3V OC@BGIPQAJOC@ NTNO@H <GG >PNOJH@M
N@M@ @HKEERN @ QM@ NCRDIB CR OJ PN@ OC@ IFINO@H
<I? NK@DBxGIGCJR 0J KNt@NN@PMIN -1>@ OC@ PKR@MaPMIN
KM>@NN DN DHKG@®@IC@ B¢IDUODJI RDGG =@ <=G@<0PB@
N@@¥G @& DI?D=0JMN <=JP@WMIN OC<RDGG REEI@H 0J <?EPNO
OC@ KJIGHN @@ $IM G<HKG@ MADN 2@MHI@CO H<IT
RIJH@! <M@ @PMIDIB OC@DIZ @IB?M@NN@N@V@MDIB OC@H
J> @ O0@JPG? DHKG@HKEX >C<IB@ OJ OC@EMIN OT<GDOID
OC@@PMI K@MDJ? OJ TRAM OC@ JMDIBG KR@<N@ B@ N
>C<IB@N OJ OG@MMIN KIGDN® H<?@ OC@ >C<IB@\ME@PO
QD< DI@MI<@HHPID> <ODJIN <I? PK?©@N 0J O@#PMIN KIM@NNDIB
JIOC@ NTNO@ @< ?@

‘A 2JI@ KBK@® =PNDI@NN JKI@NN H<I<B@H@| RDGGI®RBPR@
N@O¥c @ =@!@®BN 0J <l JBKIDUO®DJI RCD>C<bt =@ PN@OJ
>J| OMD=PO@JEK@00O® <?x| O<B@ 2C@N@ IDNIW>GP?@

Empowering em ployees 5 C@I| < =PNDI@NNX&NN DN ?@NDBI@

>JM@OG<I? NPKKIND@RDBOC DIVH<ODJI O@I1JGJIBT
@HKGI@@N RDGG =@ <=G@ OJ DBHI@OGI@® DR & POCJINID
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' OC@ @PMIN KJIGDB<HKG@ <l @HK@DR RPG? =@ <=G@ 0OJ
<>>@KO@uUPMIN H<?@ =18@ JPNO @I ?<TN JM PN@ OC@ NTNO@H 0J
H<F@ ?@@MHEDBJIIN JI RCO IPMIN BPG? =@ <BE <AO@M
APMO@I ?<TN
Buil t-inr eporting T =PDG?DIB KEPE@H@O DDJ OC@
KMBMHHDIB OC@ B#IDU©DJI x| NOF >PM®IO JI F@
H@OMD>®BKADIB OC@DNHANN@NOCDNSRHKG@ OCa@N@ >
=@ PNaDJ DHKM@ OC@NP?MIN KIM@NN <I? <GNJ BG@OJ
MPP>@ @PMIN
Enforcing best pr actices N <I IMB<IDU®DJI DHKG @ HdlI
KN>@NN@N NPIKK@MT DIAMH<ODJI NTNO@HKN=<DR JM- OJ
DHKG@H@DC@ =@NSHD@NIM OC3 >G<NN 3PNDI@NNK&NN
' OCDNS&HKG@ OC®@®<IMU©DJI HT R<I O OJ@IPD® OC<<GG
>PNOJH@MBEDPMIDIB < KPWP>0 RDCJPO <@@DKO X G@B<G
2CDN@PD@H@O0 x| =@ =PDG@DIOC@ NTNO@H NJ QC@
MEDPMI RDGG 1JO =& @MR®@IG@NN <@D? " IPH=@M DN
@oam
Enfor cing consistency T >NODIB < KIM@NN <I? @IM-DIB D
REDC DIMH<ODJI G@1JGJIBT D DN KINND=G @QaM
>JINDNO@I><>NINN OC@ @@ JB<IDU®DJI | OCDNSRHKG@ <GG
NOJ@N DI OC@#DG >C<Bl @IAIM-@ OC@ N<H@MIN KIGDA
OC@a@PMIN KI@DC<IB@N OC@ >C<IR@=& DINOQOG
@IAM-@ <>NINN OC @ @>C<DI

Busines Roces Re-enginering

N JMB<IDUODJIN GJIF OJ H<I<B@ OC@DMDMN@N OJ B<DI <
>JHK@OOO® <€xl O<B@ ODDN <GNJ DHI®I OJ PI?@MNO<I? OC<
@DNODIB<RN A ?JDIB OCDIBN H<4JO =@ OC@ HING@GDA® JM
@M>D@! KN>@NN T@GJIRk@| OC@ N DN IJO BJDIB OJ =@z@M
EPNO =@N@IDN R NPKKJ@@=T O&CIIGJIBr

"I +D>C<@G & <HH@M KP=GDRG®<MOD>G@ DI i@>@rd
Business Review @IOOG@\0@@IBEDI@mDIB &F "JI O POJHO@
=Ch@@ 2CDN €d>G@ NPBB@NEZONDHRGPOJHODIB < =<?

IC<KO@M PNDI@NNIMDNN@N



KNM>@NN ?J@N 1JO HORD =@ @MNO@? >JHK<ID@N NCJIPG? RGJ
PK_OC@DBDI@DIBIK@NN@N <I? Q@GIK IRKM>@NN@N QO<@
<?2Q| O<B@AJOC@ REGD@CIIGIED@N <I?3> @KON @ NO@N DI OC@
DIOBPP>0ODJI OJ OC@EMG@

+<| T JA JPM EJ= ?@NDBIBMR/GRN | OM5 H@C<IDNHN
<I? JMB<IDU®DJI<G NOGIP@N <H@ A <B@ DI < 2040
>JHK@OOO® @DMH@! O <I? =@M@ OC@ GBI A OC@
>JHKPO@MC@ <N® B@@ OR<MN BIEOQ@MABD@I=<I?
>Jl OMG @ OC@ <B>RIJWN JA OC@ R2?@<?@ <@
DI1J GODJI <I? NK@ N@OD@® <I? LP<@D

'O DN ODH@ OJ NOQRIK<OC@R K<OCN INO@? JA
@H=@?DIB JPO?0@KM>@NN@N DI BIBEDNI AR<N® R
NCJIPG? J-GB®@ OC@H <I? ND<HAM5 @ NCIPGM®
@IEDI@M_ JPM =PNDI@NN@N PN@RQ@M@A KdJ?@MI
DIAMH<ODJI O@IJGJIBI 0J MPDxGGMN®P@NDBI JPM =PNDI@NN
KNI>@NN@N DP@W OJ <>C@@?kH<OD> DHKM@H@ON DI
OC@DM Kighis> @

PNDI@NNJABNN@ @IBI@MDIB. 0 DN 1JO EPNO O<FDIBSDNDDIB
KNM>@NN <1? ROJHODIB® . 0 DN AFGG?@MNO<I?DIB OC@ BJAGN J
KM>@NN <1? OC @Ik OB-GR\@ @NDBIDID BM OC@ BRI? PK OJ
<>CD@ ?NH<OD> DHK®H@ON DI KIWP>0DQIXI? LP<GO' PO OCDN
DN @D@M N<D? OC<I 2JIBIC-KBG@ OCDIF DI O@MHNRIOJ 2J
NH<GG @EDHKI@H@ON OJ < BMANN 'JHKGIER@@NDBI@PD@N
OCDIFDIB JI < GR®@M KS@ &H@M KMDD?@N NJH@ BPD?@E@DI@N A
CJR 0J BJ <=JPO 2JDIB =PNDI@NN EMINV@ B @MDIB

Organize ar ound ou tcomes, not tasks 2CDN NDHKEGXIN
?@NDBI OC@*@NN NJ @CHA KINND=G@ JI@ K@VNIHK@BIAE
OC@ NO@KO®&? JA K<NNDIB OC@ O<NF JI OJ 15\EHEKG @
Ji@ K@MNJI ?2J@N OCQI@K+@NN@NPGODIB [@B@WM NR@
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<I? >PNOJH@MANKJIINGER@NN

Have those w ho use the ou tcomes o f the pr ocess perf orm the
process 5DOC OC@ PM@BIMH<ODJI O@IJGJBI H<I T NDHKG@
O<NFN @JR <POJHO@NJ OC@ K@MNJI RCE® OC@
JPO3H@ NCJIPG? =@ @RQ@@® OJ K@3MH &HH@M

KM QD?@N OT&BIDIB @<HKG@NO@? JA CODIB @™
?@K<OH@O DI OC@HK<| T PN@ < KPE@KNDIB ?@K3MN@O OJ
JIM@M NPKKGD @® C€@ NPKKGDR@®RIRDOG=T OCIN@
RCJ @@ OC@ NPKKGD@N PNDIBMHEDRII NTNO@H

Merge inf ormation pr ocessing work in to the r eal work tha t
produces the inf ormation 5 C@IJI@ K<®@ A OC@HEK<I T
>MNEO@N DIMH<ODJI NP>C <N N<G@MIB¥ADJI JIM KRH@I10
DIAMH<ODJI O NCJIPG? =@XENR@T OC® N<H@ ?@ ICH®0O
2C@& DN U 1@ AIM JI@ K<® A OC@HEK<I T OJ KI+F@NN
DIAMH<ODJI >@&O0@DI <IJOC@M KRNA OC@EK<I T

Treat geographicall y disper sed resour ces as thoug h the y

were centr alized 5DOC OC@HHPID><ODJIN C@JGJED@N
<XDG<=GC@ DID<=@H@N @ND@M OC®® OJ>N JI

KCTND=G G3®DJlI HPGODBDJI<G BHIDUSDJI ?2J@N 1JO 1@
N@K<@ NPKKIM@KEM@ONNP>C <N '2KPMC<NDIB @ M
@>C GXODJI <THIM@

Link par allel acti vities instead o fin tegr ating theirr esults
"@K<MH@ON OO<RIMF DI K<MGG@G NCJIPG? =@ NCEMBIB ?<
>JHHPID> <ODIB RDC @C JOC@M ?PMDIBX: &N DINO® @A
R<DDIB PODGEX@ BNPK DN 2J1@ <I? OC@IMK<MDIB IJO@N
2C@ JPOB@>JI> @KOAIJIG GDIFDIB JPO+@N @®NPGON®@I M
RJIMF DI>MBEN@>JNON <I? 2@0B%

Put the decision poin ts w her e the work is perf ormed, and

build con tr ols in to the pr ocess 2C@ KEG@ RCJ ?J OC@WR
NCIPG? @@ ?@&DNDJI H<FDIBROCJINID<I? OC@ KM@NNDN@GA
NCJIPG? @@ =PDGO DIl ©3GN PNDIB DNMH<ODJI

O@CIJGIBI 2J?<TN RIMFAM-@ DN HEM@P><O0@<I?

FIJ RGEBB@=G@ OC<I DI OC@ K<NOQDKMB RM-@MN KD
DIAMH<ODJI O@I1JGJIBI ><I| M@NPGO DI OC@ @@XE&3# OMzGDIB
OC@DMKINN@N
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Captur e inf ormation a t the sour ce 0@PDMDIB DMH<ODJI OJ
=@ @@MHIM@ OC<I JIX@ xPN@N ?@8<I1? @NMMN 50DC
DIAMH<ODJI O@I1JGJBI <I IMB<IDU®DJI x| > <KOPE D JI>@
<I? OC@I| H<F2 O &DG<=G@ RC@NDI @@

2C@N@ KMDI>DKGIanN@id GF3HHJII N@IN@ 0J?% =PO DI
OC®0OJJF OC@ =PNDI@NSRT NOIMH €HH@M B@N&HKG@®M
@<HKG@AICR JVB<IDUODJIN DHENIZ? OC@DM =PNDI@QIN®KM@N
=T H<I T IM@MNAJH<BIDP?@ RITJPO <??DIB ¥11@R @HKGIGDN
NDHKG=T >C<IBDIB CR OC@?D? OCDIBN@ ND?@=<M

3IA IMDPI<O@GPNDI@NNIKI@NNV@IBI@MDIB BJO < =<? I<H@ DI
H<I T IMB<IDUODJIN 2CDNR =@<PN@CMDRN PN@xN <I @>PN@IM
>JNO >RODIB OC<I#&GIGC<? IJOCDIB OJ ?J RBC . 0 $IM @<HKG@
H<l T >JHK<ID@N NDHKBN@DD <N <@INJI AIM GRDIB JA K<M® A
OC@ODWRAM-@ &R@@NMDJI?T H<I T JA OC@ KMDI>DKAG@NCKQD
=@@| DD@BU@ DIOJ =PNDI@NN@N <@ <M\D?@@ K<ND A BJJ?
=PNDI@NNXN@NN H<I<B@H@!

Sidebar: Benginering the Colleg
Bookstoe

2C@ KM @NNAIKPYC<NDIB OC@M@O Cg®=JJFN DI < ODR@3I@M
AM IGG@B@ >G<NN@RTN=@| KN=G@H3D> JR RDOC JIGDI@
=JJFNOJ@N 3HK@ODIB ?@MG RIDC OCQGG@B@ =JIJFEOM
NOP?@IN] KP@<N@N OCEBG@B@ =JIFEOIM PI?@Ma@NNEMOJ
EPNQTEBN $DNO @

PO 3GG@B@ =JIFEDIMI@® JI@ =DB &I 0<B@ QGBM OC@DM
>JHK@DJIMN I<H@®CBCQ@ <>@NN 0J NOFOEI B< -I> @ <
NOP?@ C<N@BNO@MIM >G<NN@N OC@ =JEFNDTRN B<0G
RC<O =JJFN OCx NOP?@IRDGG@@AIM OC@ PKIDIB O@MH J2
G@WB@ OCDNIID<B@ <I? OGF <@x| O<B@AJ I@R OGCIIGIED@N
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OC@ =JIJFN@NRI ON OJ DHKG@BI@II@ KM>@NN QTRDGG H&F
KPMC<NDIB =JJFN QIFBC OC@ =JIFN@IMEX| O<BE@N OJ NOP?@N
2CJPBC OCEBH<T 1J0 =@ <=G@ OBIK@0@ JI KM@>0d@<| KMIQD?@
JOC@M &2 O<B@N NP>C @PMDIB OC@ ODB@EBN 0D OC@
=JJFN <I? OC@ <=0GDJ BP<MO@ OTx OC@ =JJF DN OQD@DO
JI@ AM OC@ >G<NBM?@M OJ ?J OCDN OC@ =)@ NDIBGIPE@.J
PI?@ND<®@ < Kt @NNGM@NDBI

2C@ BJ<GAJIOC@ X®NN@@NDBI DN NDHKG@ @K@RSMEDM
K@M@IO<B@ AJ NOP?@N <N >PNOJH@MNOL@ =JIFN@IMAO@M
?D<BXHHDIB OC@S®NODIBIK@NN <I? H@DIB RDC NOP?@B>PN
BMPKN OC@ =JJFN@INH@N PK RDC < I@ KM>@NNI OC@ I®
KNM>@NN OC@ =JJFERODBR RINH<ODJI O@IIGJIBT OJ @P>@ OC@
<HJPI O A RIMF OC@ NOP@®I@ OJ 2J DI IM@M 0J B@C@DM =JJFN
'l OCDN IR KM>@NN OC@ =JJFEOB®I?N OC@ NAM@| @ H<DG
RODC < GDMO<GG OC@ =J@RD@ AM OC@DMIPIHB >G<NN@N
>GD>FDIB < GDIF DI OCDN @ H<DG OU\&NGRREDJ) OC@ =JJFN@IM
>JIADMH OC@DM =JJFN #KS@@ OC@ KW@ 2C@ =JIJFNORDGG
0C@! ?@@MOC@ =JIFN 0J OC@ SRPTEDOCG@H DN <| <?@QDJI<G
=@1@m 0J OC@ AL-PBD@NNIMNGM GJIB@M <B@FOJ ?2@GNOM
JA N@H@NO@M <NNDBIR@DG@ NARP®E A =JJFN 0J <M@Cm)
OC@ H<DBO@? NOP?@N &l =@ @K@O@0J KNHKOT >JHKG@@
OC@DM <NNDBIH@I? OC@PMN@ KAME@N JI N>C@PG@

BEFORE

College
Go to bookstore
Getbookistfom || 0t or Purchase Bookstore
each instructor Books .
Redesign
Order missing Purchase books | | Retum to
books that are available bookstore
REDESIGNED
c 2 5 Download books
Receive email from Click link to login to Confirm list of Purchase books via
booksiore | 7| bookstoewebsie [ books [ 7| webste [ | SOoavetooks
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https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/bookstore-flowchart.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/bookstore-flowchart.png

& <@ OC@ >C<IB@N OJ QCENKVMNRU<N ?<O< GR ?D<B&HN

College bookstore data flow diagr am
(original) ( Click to enlar ge)

REDESIGNED.

v
susen ¢ et
‘

College bookstore data flow diagr am
(redesigned) Click to enlar ge)
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https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/DFD1B.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/DFD1B.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/DFD2A.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/DFD2A.png

Sidebar: 1ISO Certifation

+<| T JIMB<IDU®DJIN IR >G<DH OC<O0@N® PNDIB =@N&-RE@N
RC@! D 3H@N OJ =PNDI@NBJ>EMIN@NIM?@M 0J 8 @C@HR@S
<K<MD <I? KNQ@ OJ OC@DM >PNOJH@MN <DDKB®ERNOJH@MDN OC<
OC® <M@ DI?@ ?JDIB OCDN OC@NB@DWBDJIN <® N@FDIB JPO
<l '1- >  @UDXODJI 'l- DN <I<>NI TH AIM 1 O@MBDJII<G
10<I?<MIN -MB<IDU®DJI R@=NI® C@MCDN =JT ?@BI@N LP<GD
NO<I?<RN OC= JE<IDU®DJIN # DHKG@H®@I0J N&RIOCO OO@&N®
DI?@® H<I<B DIB =PNDI@NNJKENN@N DI <A@20® RT 2C@ '1-

>  @UI*ODJI DN¥PN@JI LP<GOr H<I<B@H@D

' IM?@M OJABL® '1- >@WMD*ODJI <I JNB<IDUODJI HPNO =@
<P?2@<I? AJPI? 0J H@@ NK@B> >@MDDOON HINO NDHKIB@ A
OC@P2MmIMN K@WAOC@@GIDIB NI DRY

2@GG H@ RCBP ?J (describe the business procesg
1CIR H@ RC@®IO NEN OCGXreference the process
documentation )

.MIQ@ OCxOCDN DN@RC<KK@®dexhibit evidence in
documented records)
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-Q @M OC@&NIN OCO@UHDODJII C<N@E® <I? H<I T =MI>C@N
JA OC@@MM*ODJI IJR @DNO 'l- @MM*ODJI DN Ji@ <Kk OJ
N@K<R@ <I JBKIDUSDJI AM JOC@MNIR ><| ADI? JPO HIN® <=JPO
OC@ '1l- NO<I?<M? C@®

Summary

2C@ <@@I0 A DIBMH<ODJI O@IJGIED@N C<N C<? < CPB@ MHH<>
CJR JMB<IDUODJIN ?@NDBI DHKG@H@I? NPKKJ® =PNDI@NN
KNI>@NN@NJISNMI>PH@! O H<I<B@H@D NTNO@HN OJ #0. NTNO@HN
DIAMH<ODJI NTNO@H®@<®OP@I0J JB<IDUODJI<G BMANN@NNDBIB
=PNDI@NN JK@NN H<I<B@H@! JE<IDUODJIN & @HKIR@M
@HKGI@@N <I1? GI@¥B@ OC@DM@MN@NIAHK @00 <! O<B@
3NDIB =PNDI@NNI>®NN @R IEDI@MDIB BMIDUODJIN & Q<NAG
DHKNIQ@ OC@DAB@ERI@NN <I? OC@ LE<ED OC@DNPRMON <I?
N@M®N I'0O@B®DIB DIMHODJI O@IJGJBI RIDC =PNDI@NN
KNM>@NN@N DN JI& RC® DUMH<ODJI NTNO@HN =MDIB <I
JMB<IDU®DJI G<NODIBIX@OOD® <Px| O<B@

Study Questions

5 C<0 ?2J@N OC@ Cm@dmess processH@XI

5 CO <@ O@D E<HKG@M FPNDI@NNK®NNIK EJ=TIP
C<Q@ C<? JM <I JR&IDUODJI TP C<Q@ J=N@E?

5 C<O DN OG@R@ DI ?J>PH@DIB < =PNDI@NKN-K&MNN

5 C<O DN <l #0. NTNO@HIR ?J@N <I #0. NTNO@H @M@ =@NO
KM>0D@NIM <| IMB<IDUGDJI

V'[AJMH<ODJI TNO@HBM PNDI@NN <I? T@I?
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5 C<O DN JI@NOC@ OMBDNHN#0. NTNO@HN

5 C<O DN =PNDI@NX@ENN@ IBI@MDIB JR DNOD?P@® IO
ANH DI>M@H@O<GEGHKIMODIB < KM@NN

5 CTr?D? .0B@ <=<?I<H@

*DNO OC@ BPD? @IBDKB® RDBIDIB < =PNDI@ NNGBINN

5 C<O DN =PNDI@NN@&MN H<I<B@H@I5 C<O M@ ?J@DI K<
DI <GEBDIB < xJHK<| T 0J ?D@ @ 0OB3@n @GA

5 C<O ?2J@N '1- x2@M*=ODJI NDBIDA

Execises

2CDIF JA < =PNDI@NNK®NN QTIP C<Q@ C<? OJ K@WIA DI
OC@ K<NAQRR JPG? TP ?J>PH@I10 OCDNK&NN 9PG? <
?D<B#H H<F @ HIND N@IN@ OC<I < Z&#NO "J>PH@IOC@
KM>@NN =JOC <N <>B@DNO <I? <N < ?BHBM

0 @DROC@@PMI KIGD>D@BPV AQIMO @d<DG @G+ INR @M
OCDN LP@NODGQKG DIMH<ODJI NTNO@HN 2B DCDIF BPG?
@@ OJ =@ DI KG&>0J NPKKONDC @ BPMI | KIGD>

'ATP RO® DHKG@K®@IB <l #0. NTNO@H DI RCD>CI@NIRG?
TIP =@ HIND DI>GIM@J HI?DA OC@ #0. OJ H>C JPM
=PNDI@NNIKINN@NGO <@ OC@<Ré<>FN JA ?JDIB OCDN

5 CD>C #0. DN OC@ =@NO "J NJH@HGTEN@C <I?
>JHK<M@ O@A G@DIB #0. NTNO@HN GP@ JOC@MMO@ <
RJ OJ OCE@D K<B@ K<K@MIDIHK<MaN OC aBoR@N

Labs

4DNDD< A<NDJAM@NG#1 O A TPM >CJ08® -=N@® OC@

IC<KO@M PNDI@NNIMDNN@N



KN>@NN@N PRED<FDIB <I JM@MDGGDIB OC@ Wil?

M@ @DQDIBRK+@I0 'MBO@ <GR>C<d NCRDIB OC@ NO@KR PN@
2C@A| >MBO@ < NEP A GR>C<I® DI?B©ODIB RC@MIP RIPG?
N@JHH@I? DHKM QRH@DN OJ OC@H@NN@N

4DBDID< +<NJI| + @DxG |@D@BI<0@DI| 1@AG@ <NCDIBOJI
@@ @ OJ M?DxGIG>C<IB@ NJH@AJOC@DM =PNDI@NBRNNEN

"J RIGJ<? OC@N@ NOP2C@| M&? OC@<N@ NOP2I?

M@NKJI? OJ OCEBEIDIB D@HN

,PH=@M JA <xHKPN@N

,PH=@M JA @QHKGEDN

,PH=@M JA KOCND>D<IN

, <OP@ A OC@ DNNP@BDID< +<NJI

A7JP ><I1JO0 DHKN Q@ < KM @NN R®DGa_

"DN>PNN NA<GFDIB ?DNQ&I=|? DRQ@I0JWM G@GN
&JRR @@ KOD@INK<@NE@@NDBP@

5 C<O C<KK@®RdJ R<GFDIB ?DNC&I>=2@M OCBIKDMDBI
"I QQI0OJM R<N MPP>@ =T RC<O K@@ IO

2JO<GINO N3DIBN

&<HH@M+ 0@ IBDI@MDIBRF ?JI |O ROJHO@
J=GO@M@Harvar d Business Review 68.4 Z
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Chapter 10: Information
Systems &velopment

Learning O bjectives

3KJI NP>>@NNAREBIKG@DJI A OCDN >C<KQIBRDGG =@
<=G@ 0J

#SKG<DI OC@RNGG EM@NNAI? @@ GJIKDIB R®
NJAIR <N@

#SKG<DI OC@r@m>a@N =®R@| NJXR <MD
?@@GIKH@IH@CJI?JGIB@N

3I?7@MNO<I? OC@AAAIO0 DK@NA K¥MBMHHDIB
G<IBP<B@N PN ?@@GJIK NIR <N

3I?7@MNO<I? NJH@AIOC@ DNNP@NNENBVOC@
?@RGIKH@I A RO=NEDN <I? HI=DG@ <KKBDIN <I?

'"?2@I00A0C@PM KMDHERMHKG @H@DDJI KIGD>D@N

Intr oduction

5 C@! NJH@@ C<N <I| D?@AM < I@ API>0ODJI OJ =@ KE@MA® =T
<>JHKPO@IZJR ?J@N OCD2@&@IJH@ &G ' A < IHK<I T R<I ON
OJ DHKG@H®X 1@ =PNDI@NNII@NN <I? I@N I@R C<MR<M® JM

IC<KO@M  IAJMH<ODJI TNO@HN
"@Q@GIKH@IV



NJR<M® OJ NPKKOMD CR ?2J OC@ BJ <=JPO H<FDIBMC<KK@!
2CDN >C<KO@GBMN OC @@ H@CJI?N A O<FDIB OCIN@WD@
=MDIBIB OC@H O@ED < KNM>@NN FRI <N DIAMH<ODJI NTNO@HN
2@@GIKH@

Programming

1JAR<N® DN @0@ QD< KIRMHHDIB <N ?DN>PNN@ !C<KO@M
.MIBMHHDIB DN OC@X@NNAI>I@&ODIB < NIGA GIB<G DINOMIPIIN
AM < ?DB<G 7@ OJIS&R PNDIB < KMBMHHDIB G<IBP<B@ 2C@
KN>@NNAJKBBMHHDIB DN NJHGDH@NGG@>J?DIB_ =@<PN@ OC@
?2@@GIK@M @NFOC@ ?@NDBI <I?2J@@N @ DDJ < KBBMHHDIB
G<IBP<B@ RCD>C OC@! MPIN J| (MKRC@M

2C@ KM @NNAI?@@GJIKDIB BJJ? NR<NM® DN PNA<GG <N NDHKG@
<N NDDIB ?RI <I? RMDODIB NJH@J2@ 1JH@DH@N <JBMHH@M
><| LPD>FG RMO@ < NGIMKIBMH OJ NJG@ < I@ =PO DI HINO
DINO<I@N OC@adbDJl A NAR<N® DN @MJIP¥® DO@IN@OKIA @NN
OCo DRIG@N N@#M5 ?BA®IO BMPKN A KEKG@ DI <I BAIDUODJI
' IM?@M OJ ?J OCARQ@BE@GOC@ BRKN <BE@D O0JI&@ < NK@DB>
NJR<N® ?@DGCIKH@I H@CJI?IGJIB 2C@ JGGIDIB N&DDJIN @D DR
NQOW: ?BA®I0 H@CJI?IGIB@NIM NAR<MND ?@DGIKH@ <N
NPHH<MI@® DI OC@ O<=G@R-@GHIM @ APGE@N>MD=[@ OC@
AG&DIB N@DJIN
Softwar e
— - development
Characteristic SDLC RAD Agile Lean .
Overall Flow Structured Structured Incremental inimali: methOdOIOgle
Analysis Methodical Methodical Iterative Iterative S
Design Methodical Interactive Iterative Iterative
Development Sequential Interactive Iterative Iterative

Testing Follows Combined with Combined with Combined with
Development Development Devel Development

Methodology

V'IAJMH<ODJI TNO@HBM\ PNDI@NN <I? T@I?



Systems &velopment Life Cycle

2C@ INO@HN @GIKH@I*0@A 'T>G@" *! R <N AMNOQ@5IR@I|
OC@ N 0OJ H<I<B@ OC@ BEMWR<MD KMEEON <NNJXh@ ROOC
>JMKIMO@ NTNO@HN MPIIDIB JI H<H@&MN 2CDN <KKKC OJ
NJR<N® ?@DGIKH@ DNAMNOMPP <I? MDNFROMN@ ?@NDBI@
0J H<I<B@ GB@ KMEON OO<DI>GP?@ HPGODKBE@HKI@®@MN <|?
NTNO@HN OGBER@ < GB@ DHKS-JI OC@ BUIDUODJI O I@PD@N
< >G@I PKAM O PI?@MNO<I?DIB RCO OC@ AR<M® DN NPKKIN@
0J ?2J <I? DN 1JO <H@I<=G@ 0OJ ?@NDBI >C<IB@N 2CB{XGKHM
MPBCG NDHDG<M OJ <| <NN@GBI@ KNONN RC@MD DN >G@a0J
<GG N@GE®IG?@MN BGC@ @I?JRR>O NCIPG? ?J <I? OO<H<EIM
>C<IB@N <@ ?BB>PGO <I9NOGOJ DHKG@H®DI

4<MDJPN 1@EDJIN A OC@ 1! H@ OCJ?JGJB @DNO =PO HJINO
>JI O<DI OC@ARIDIB KC<N@N

Preliminar y Analysis. M@QP@NOM< @KGE@H@D JM I®
NTNO@H DNIN@NIR® 2C@ @DRDI>GP?@N LP@NODJIN NP>C
<N 5C<O DN OC@-K@®H OJ =@ NJ@ ' N >ODIB < NJGPODJI
KINND=G@C<O <GO@M&@QN EDPNO E<O DN >RHYING=@DIB

?2JI@ <=JPOO 'N OCDNIEEO < BJJ? BD &M JPM IB&IDUSDJI
AO@M <7@WNDIB OC@N@ LP@N@DID=0EWOPR DN Bk-C@
2C@ @&ND=DGROPP DI>GP?@N <I <[REDNAJOC @>Q@><G
AZND=0GOC@@JHD> A@ND=0GIM <AM<=DAD<I? OC@
G@B®GMD=0GPZCDN NO@K DN OHidmI ?7@@MHDIDIB DA OC@
KME@O NCJPG? =@B@<I? H< T=@ ?2JI@ ¥ NJH@I@ RIDC <
O0G@ JAPD@H@ON I<GNO JMPNDI@NN I¥EO

System Analysis. 'l OCDN KC<N@ JI@ IME@EINTNO@H JINGN
RJIMF REDC ?BA® IO NOGFCIG?@NBW OJ ?@@MHDI@ OC@
NK@DB> @ PD@H@ONIM OC@ RANTNO@HJ,KMBMHHDIB DN
?JI@ DI OCDN NO®RR@&@? KNI>@PMDN <@?J>PH@O@ F@
KGEF@MRN@MN @/OD @GR <1? ?< O< @PD@HQ@ON <@l
?2@@GIR®@! IN@M OJ B@| JQM5G DHEMNDJIW@<>0OGRC<O
OC@ NTNO@H DN NPKXIRE@2C@ @INPGAOCDN KC<N@ DN <

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV



NTNO@KMRD@H@ON ?J>PH@D <I? H<T =@ 2JI@ ¥ NJH@I@
RODC < OG@ ITNO@HN I9BIO

System Design.'l OCDN KC<N@ < ?@NDBI@N@3Z@ NTNO@H
MAR.PD@H@ON ?J>PH@D >@#O0@DI OC@ KWDJIPN KC<N@ <I?
?2@@GIKN OC@NBEaO@ID><G ?@<DCERD@ AIM OC@ NTNO@H
'O DN DI OCDN KC<R@O0@<=PNDI|@NMNDEH@ON <@ GINGO@
DIOJ NK#DB> O@ID><G @PD@H@ON 2C@ ?@NDBIAC@ PN@M
DIO@MAE?O<=<N@ @< DIKPON <I? JPOKPON <@NWDIB <@l
?2QOGCIR@A® 2CAADNPGAOOCDN KC<N@ DN < NTNO@H ?@NDBI
?J>PH@IO 2CDN ?J>PH@IRDGER@<@TOCDIB < KBMHH@M
I@@N OJ <OP<GENBO@ OC@ NTNO@H I=@&?JI1@ F

NJH@I@ ROIDC < OB@ ITNO@HN I6I0 "@@GJIJK@M ITNO@HN
M>CD@ED =<N@Jl OC@ N«G@AIOC@J&O

Programming. 2C@ 3?@ BI<@@B@N RKD@I| DI OC@

KNBMHHDIB KC<N@ 8DIB OC@ NTNO@H ?@NDBI ?>RN@I
BPD?@ BBMHH@MN T@GJIK OC@IRSIND 2CAANPGAOCDN
KC<N@ DN <IOIB:G@HDIB K¥MBMH OCO H@DN OC@
MLPD@H@ON NK@BRE@DI OC@ NTNO@HTNEEB! KC<N@ <I? OC@
?@NDBI T@GIR@| OC@ NTNO@H ?@NDBI KC<N@ 2C@M @ O<NFN <M
?2JI@ =T K@MNJIN R0 OB @N NP>C <@ @IK@VAR <\N@

#|B DI@NMMIBMHH@MIM 1J?@M

Testing. 'l OC@ O@NODIB KC<N @BRSEENIIBMH ?@Q0 GIR@

DI OC@ BMHHDIB KC<N@ DN KPQREIM N@MD @NOMPB@
O@NON 20@NO DN OR@NO RCIxGRR@N DI?DQD?P<NKEM
OoC@iz@ AM @WNN JM =PBN 2CDNGGRIE? =T < NTNO@H O@NO DI
RCD>C OC@AeI0 IHKJII@! ON A OC@ NTNO@HG® ROG
@INP@® OCxOA@RIM- OJB@C@MIK@W $DI<GCIC@ PN@M
<>>@KO<I@ O@NORMGACIN@ ORDGG =@ PNDIB BRE@MRIOJ
O@NO OC@ NTNO@H @) GE@XPM@DN OC@DM NOQN?<M

=PBN @JIMIN JM KNMG@HNRI? ?PMDIB O@NODI® N JI&?

<I? OC@! OC@AR <MD DN O@NB@I 2CAN@ O<NENXMD F
K@MNJIN RC O @N NP>C@NQ@E@NODIB IGO0 JM /P<@D
NNPMI> @

Implementation. -1> @ OC@R@TNO@H DN)@@JR@1? O@NO@
D C<N OJ =@ DHKG@@@I OC@ BMIDUODJI 2CDN KC<N@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



DI>GP?@NDN2IB OC@ PN@MRDKDIB ?J>PH@ODJI <I? ?<0<
>JI QAAMNDJUAMOC@ KEIDDIPN NTNO@H OJ GCKI ND @H
'"HKG@H@©DJI x| O<R® H<IT AMHN ?@K@I?DIB J| OCTK@
JANTNO@H OC@ IPH=@MKI@®@ PN@MN <I?REPMB@D O DN
0OCO OC@ NTNO@BH@IK@MDDJI<G 2CAON@EI@O AMHN A
DHKG@H@ODJI <@ 3Q@a@® GO@M DI OC@ >C<KO@M
Maintenance. 2CDNA<G KC<N@ @K Ga=JI>@ OC@
DHKG@H@DODJI KC<N@ DNKG@@I| OC@ H<@I<IX® KC<N@
OC@ NTNO@H C<N <ORIRPKKJIK K8F@NN DI K@ KIN@
=PBN <@ B&? <I? MAQP@NONAGR AGOP@N ® @GPR@<I?
DHKG@H@® GNJ NTNO@H PK®@N <I? =<>FPKM DC@

NJAR <MD <@ H<?@IM @>C |@rR QAMNDJAIOC@ WH 1DI>@
H<DIO@I<I>® DN IIMHIGEG-K@MODIB #SK@IN@ #6 RCDG@
HP>C JA ?@@GJKH@IDN < <KBRG #SK@IN@ #6 API?N
[IIMH<GG>JH@ JPO A ?D@®I0 =P?B@GN JMINO @I0O@MN

2C@ 1*! H@OCJ?JGJB DN
NJH@DH@NO@NMB OJ <N OC@
R<O@MA<GG OGH®GIB 0OJ
MOKEN@ CR @>C NO@K DN <
N@K<W@ KEMA OC@ XKMONN
-IGT RC@l Ji@ NO@K DN
>JHKG@@ ><I <IJOC@M NO@K
The SDLC method (click to enlar ge) @Bl AO@M <& NO@K <l

JMB<IDUGDJI HPNO 2@?@ RC@I
0J HIQ@ OJ OC@E@NO@K 2CDREIRIGIBC<N =@| >MID>@UJAIM
=@DIB LEF® MIB<GRDIB HIQ@H@O DI JIG JI@ ?D@O0DJI I<H@TG
AIMR<M DI OC@T>G@ $IMBKG@ >C<IB@N OJ GIFDH®HQ@ON <@l
1JO <GRI@ JI> @ OC@IKINN C<N =@BPJ NJAR<N® DNXDG<=G@
Pl ODGC@M OCEBMMHDIB KC<N@

B<DI 1" *IR <N ?@@GJR@M GE® NOMP®H KMEE@ON .NEGON
PNDIB 1*! > <I NJH@GODH@N @<MHJIOCN JM@MN OJIHKG@@
@><PN@ A ON D@@&D=MGRI? OC@ &DG<DGR I@R KMBMHHDIB
O&CIDLP@N <I? OJIGN H<lJOC@M AR<MB® ?Q@DGIKH@I

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV
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H@OCJ?IGIB@N Q8@ =@! ?@@GJIR@<I T JA OC@N@NI NJH@A
OC@ PI?@MIB JI> @KOMJIL"*! =PO <\M@ IJO <N MDB

Rapid Appliation Development

Requirements
Planning

UserDesign Construction

RAD Methodology (click to enlar ge)

0<KD? KKGBODJI "@@GJKH@! 0" A>PN@N JI LPDSFEPDG?DIB
< RIMFDIB HJ?@GAIOC@AR<N® B@DIB@P=<>F AIH PN@MN <I?
OC@I! PNDIB @0&®=<>F 0J PK?0@ OC@WRDIB HJ?@G @@MQERG
D@WDJN A ?@AGIKH@ < BI<G @MNDJI DNQAGIR@<I?
DHKG@H@®

2C@ 0'H@ OCJ?JGJIB>JINDNOMBPM KC<N@N

Requirements Planning. 2CDN KC<N@ DN NDHDG<M®@GDEBI<HM
<I<G@'NDN NTNO@HMNEE! <I? ?2@NDBI KC<N@DC@ 17 ' |

OCDN KC<N@ Q@@&GAPD@H@ONIM OC@ NTNO@HXEWD

< O@H DN D?@D@ <I? A@G:ND=DGDN @MHM@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? TaI?
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User Design.'| OC@ PN@M ?@NDB| KGHEENIDIODHN A OC@
PN@MNIMF ROIDC OC@ NTNO@HANGIG ?@NDBI@MN <I?
KNBMHH@MN OJOGHOD@E>NEO@ OC@ ?@NDBICI NTNO@H
1JH@ODH@NJIDO KKGBODJI "@@GIKH®@! (" N@NNDJI DN
PN@OJ A<>D&D RFDIB RDC <GA& OC@N®MQUIPN
NO<®CJIG?@MN' N@NNDJI =MDIBN <660 @ N@<HG?@INI A
NOMBP@® ?DN>PNNDJI <=JPO OC@ ?@NDOB@ NTNO@H
KKGD=ODJI ?@2@GIK@MN <GNIIDREE@ <I1? I=N@® aWIB OJ
PI?7@MNO<I? OC@ @NDEBC@RD@H@ON

Construction. 'l OC@ INOMPSDJI KC<N@ OC@ <«B{&ID>

2@ GIK@MIMDIB RDC OC@ PN@MN =PDGS@Q@EINDJIAI
OC@ NTNO@HBRBCMI DIO@MOOE® Kt @NN !IC<IB@NP=@

H<?@ <N ?@GJIK@MNIRII OC@ KIBMH 2CDN NO@K DN
@G@PO®@DI K<kMGG@OGRDCAEM "@NDBI NO@K OGHD®
A<NCDJI H<FDIB HJ?DAODJIN PODG <I| #@KO<=G@WNDJAJ
OC@ BMP>0 DN 2@GJIR@

Cutover. IPOJQ@M QIG@N NRBCDIB ANMOC@ JG? NTNO@H OJ OC@
I@R NJAR<M® 2DHDIBAOC@ >FaM KC<N@ DN >MP>D<G <I? DN
PNP<GGJI@ RC@| OC@MNRE3>0DQDSIM B<HKG@ '2
NTNO@HN DIC@BRrP@><0DJI PI?@BJ H<I T >C<IB@N <I?
PKBM?@N ?PMDIB OC@ NPHH@NRERH@<GG N@H@NO@M <I?
NKMDIB N@H@NCKK@W>C@N OJ OC@ HDBMAM OC@ JG? OJ
OC@ RNTNO@HKK =@R @ | JINB<IDUSODJIN 1JH@ &M OJ
NDHKGNO<WOC @ RBIAR <MD <I? O@MHDI@ PN@QOC@ JG?
NJR<M® -OC@MN >CJIN@ OJ PN@ @H@DAG >PQ@M

=MDIBIB JI@ K<® JIGDI@0< ODH@ >R@IM OJ <R®

<>>JP| ODIB NTNO@HH@ ?2JI@ JI@ HI?PG@< ODH@ NP>C <N
B@I@¢ GEOMMNO OCAMNBSGCIBER@ =T <>JPI ON
MP@BBRG@AO2 PIODG <GG HI?PGE@N-@J DHKG @ HG@®
OCDMKKN<>C DN OJ MPI =JOC OC@ JG? RN@®O@HN DI
K<MGG@IBik<MDIB @NPGONT€I@IADMH OC@R®TNO@H DN
<SPMO@ <I1? 2@K@I17<=G@ @ CIFBC ?DN>PNNDA J
DHKG@H@ODJI NGOIGIB@N <KK@N |@M OC@ @R OCDN
>C<KO@M

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV



N TJP ><I N@G® OC@'H@ OCJ?JGJIBDN HP>C HI@ IHKM@NN@
OC<l 1"*! +<I T JA OC@ 1! NO@KN @I3H=DI@ <I? OC@ J%PN
DN Jl PN@M KO#DBRJI <I? D@@DJI 2CDN H@J?JGJB DN HP>C
~@@M KRDAIM NH<GG@IE@BUN OC<| 1*! <I? C<N OC@ <??7®@
<?(xI O<B@AIDQDIB PN@MN OO® @3 BIDD? @& =<>F OCMBCJIPO
OC@ BMANN ! M@PD@N HI@ ?J>PH@DODJI <I? <®@0DJI OJ
2@-<DG <I? DI®RG G@DJ) GB@® @NJIPN® DO@INAQKMEG@ON 0
H<F@N HJ® N@IN@VANH<GG@NE@BUN OO<<@ G@N®NIP®
DIO@INBXXI? @@ 0J =@ @ GJIR@PD>AG

Agile Methodologies

BDG@ B@I?JGIB@N @M< BMK JA H@CJ?JGIB@N QCODE@DU
DI>MPH@D<G >C<IB@NORZXJ%PN JI LP<GD <I? < M@0DJI OJ 2@DG

#<>C DI>i@H@0 DNAVBG®@ DI < NKEDB@K@MDJAJODHE<GE@

ODH@ SJ >NBODIB < @BPG<GE@ N>CE@ R @W NKEDB>
J=EGOD@N SDG@IND?@® < N@K<R@ H@CJ?JGJB ABH 0 "

OC@RO HE@OCJ?IGIB@N NGMIH@A OC@ N<H@ KMDI>DKG@N NP>C <N
DERIY ?@GIKH@ PN@MO@MODJI <I? AGED=MGDJ >C<IB@

2C@ <BG@ P@I?IGIB@N @E<NI@I OC@ B DG@ +<IBAOIDMNO

M2 GE@DI

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?
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Agile Methodology

Agile and Iteative Bevelopment

2C@ ?D<BM <=JQ@ @HKC<NIN@E®DJIN DI OC@P©@MAI<BG@
?2@AQGIKH@ TP NCJIPG? IJO@> CR OC@ =PDG?DIB =GJAFRJ@
?2@@GJIKDIB NTNO@EHAM GA@AOJ MOB < =GJ>F< ODH@ 1JO OC@
@O KIMEED GJI>FN OC<@ 1JO <>@KO<=G@ PMI@OCIPBC
AR=<>F <I? OC@ T@MGIJK@MN @8<PC@ @ HJ?DA=ODJIN
$DI<@GIIOD¥® OC@<DGO@DRY<O OC@ OJK OC@ ?D<iBMB DG@
"@QR@GIKH@ H@IN >JINO<IO @GPRDJI F =JOC ?@DGIK@MN <I?
>PNOJH@MMIOD@ OC@ O@3BBx=J80DJI JA @C ?<IN RIMF

2C@ >C<MO@MDNOD=RG@ B@I?JGIBDI>GP?@

1H<GG 3NIN API2ODJI<G €+l OCR DI>GP? @R JKH @I Ol
H@H=@MN <I? PN@MN

" <DIGNOIPN H@DIBN OJ ?DN>PNN OC@IC MDA OC@
KME@&O

1CJINO ODH@<AI@ DI>@H@DNANH ?< TN 0J JI@ JMRO R @@ FN
AM @C >C<IB@ OJ =@HKGO@®@ <I?

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV


https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/AGILE.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/AGILE.png

5 JMFDIB KNE@O © OC@ @IAR &>C D@DJI RCD>C
?@HJIINOKD@N KBAE@NN OJ OCO@@OIE?@MN

2C@ BJI<CGAI<BG@ B@I?JGIB@N DN QIXXM@ OCEEA=MGDA <I
D @R0Y <KKM>C RCDG@ @INPMDIB <TRMFP>0

Lean Methodoloyg

-@ G<NO H@CJI?IGIB 0OJ
?DN>PNN DN @@I@G I@R
>JI> @KO C&F AIH OC@
=PNDI@NN =@NONBBGI@&h
Startup =T #MD> @DN @
A>PN@N Jl O<FDIB <I DID<G B?@
Measure <I? ?@Q@GJIKDIB < +DIDHPH
4AD<=G@JIMP>0 +4. 2C@ +4.
DN < BWDIB NXR<M®
<KKGBODJI ROC EPNO @I0PB
API>0ODJI<GD 0J ?@HJINGR@
OC@ D2@@CDI? OC@JRED
-> @ OC@ +4. DN Q@GJR@OC@ T@GIKH@ O@ BD@ND OJ
KJO@DD<G PN @M MIRDR $@@=<>F Jl OC@ +4. DN B@I€@D@DI QRJ
AMHN $DMNO@ON=N@H0ODJI <I? ?2DN>PNNDJIGRRD OC@ PN@MN <I?
N@I? PN<B@ NODNOD>R@EENM ANH OC@ NIR<M® ON@GAICSB
OC@N®JIMHN A @R=<>F OC@ @?@ @MHDI@N RC@M TC@
NCJPG? 3 ODIP@ DI OC@ N<H@CDM JM @CDIF OC@ME D2@
=@CDI? OCQIK@0 >C<IB@ OC@ AMIIN <I? >@O@ < I@+4.
2CDN >C<IB@ DI NO@BDN <GG@ KDID 1@Q@o¥s ME&®DJIN 4 OC@
+4. <M @ ?@@GJIRERODC I@ API>ODJIN <??8@>C ODH@ =ZNIB
OC@a@=<>F PIODGRIAG KI?P>0 DNIHKG@@

2C@ =DBB@N@@®@H@ =@ @0 OC@EMO® <I? 1JI D OGHIY
H@DCJ?JGIB@N DNADOE@ APGGN@PD@H@DNIM OC@ NTNO@H <M
1JO FIJ Rl RC@! OC@ KE@EO DNR=C@ N @>C D@@DJI A OC@

Lean Methodology (click to enlar ge)
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KME@O DNoWME®@ OC@ NIBNOD>N d@RA<>F BOC@®<MD PN@DJ
?@@MHDI@ O@@N@H@ON 2C@<EGE@O0CI?IGIB RIMFN =@NO DI
<l @IOPK@I@PMD<@@H@! O RC@< 3HK<I T DN DIG@@NO®@!I
?@@MHDIDIB DA OC@BM B X@BMH DN RMDC ?@@GJKDIB

Sidebar: The Qualityribngle

5 C@I ?@@GJIKDIB KBR<N® JM
<IT NJ@ A K¥rP>0 JM NQD®
OC@EDNON < O@INDGR @@!

Time

Pick oC@ T@GIK@MN <|? OoC@

any 2DADBIO NOG@CIG?@M JFBI

e NP>C <N H<I<B@H®@ PN@MN
Qualty cost  <I? DIQANOJMN 2CDN O@INDJI

MO@G@N OJ RJLPD>FG OC@

NKR<MD =l =@ ?@2GIR@
ODH@CJR HP>C HJI@ T RDGG =@ NIK@NO <I? CJ R R@GG RDGG =@
=PDGIP<GD 2C@ LP<A@DOMD<@@ DN < NDHBIG @KOO N@@N <
AM <IT KN?P>0 JM N@M® =@DIB @@GJR@TJIP ><| JIGT <??M@NN
RJJA OC@GRDIB ODH@INO <I? LP<@D

1J RCT =<1 JIGT ®RJ JA OC@ GBVAGIMN DI OC@ ONExIB@

>JIND?@® @><PN@ ®C JA OC@N@ @G@CNMHKJII@! ON <@l DI
>JHK@OODJI ROC @C JOC@M TP <M@ RDGGDIB <I? <=G@ 0OJ NK@I?
< GJOA HJI@T OC@I < KHM@0O x| =@ JIHKG@@LPD>HFGREDC COB
LP<GID N\@NPGON<RR@ JP ><| KMIQD?@ HIM @NIPMON ®XMN
N ?@GCIKH@ A < KMEE@J) JIHKG@DJI ?0@ DN 1JO < KMDJMD
OC@IMx| =@ IHKG@@<0 < R@MINO RDC CEOM LPEGM®NPGON
PNDIB < NH<GG@M MMC @GR@M@NIPMEN -A IPMN@ OC@N@E <M
EPNO B@@DOBRJIN <I? ?D@@IO KMEEON HY 1JO0 AD OCDN HJ?@G
K@M#OG PO JJ@M5G OCDN HJ?@G DN ?@ND@@BPTPI?@MNO<I?

The quality triangle ( click to enlar ge)
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0OC@ <M® JAN OC<HPNO =@ H<?@ RC@P END ?@@GJIKDIB R®
KNI?P>ON <I1? N@D@N

2CE@ <@ JOC@RI?<H@IO<G@NJIN RCT GR >JINO CDHEP<QD
KME@ON 2JI@ LPDSFa@® NJ ?E3PGO 0J <sIlD@

2C@ CPH<I HDI? DN <I<GJB <I? OC@ H<>CDI@N a®B@\®IMPI
JI<M@ ?OB<G 2C@ON@ 3MKG@@GDAD® IO I<OP@N OO<
?@K@I1? PKJI 31 O@O0 <I? IP<I> @ @MNPN =@DIB < JM <
2CDIBN OGN@H J-QDJPN OJ OC@ CPH<I HDI@<¥D NJ
J=QDJPN RC@W@ DIOJ < JM =DI<W>CJID&
&PH<I =@DIBN G@ OC@DM DBKMDOC@ <KKGDIIN IM
NTNO@HN DC@NDBI 2CDN DN =@NO NPKHE®@Jl R<TN *<R
Z"-MB<IDU®DJIN OOC<?@NDBI INA<ODJI NTNO@H®<M
>JINOMDI@ OJ ?J NJ DI < T OC® HDNIMN OC @ MM <G
>JHHPID> <ODJI Ki# @NN@WB<IDU®DJIN RDC KJJM
>JHHPID> <ODJI Ki#* @NN@N RDIG@®A@WM?DA>PGO 0OJ
>JHHPID> <O@@PD@H@ON <I? KMDINMI@N @KBEM
KME@ON © OC@ @D MKMDR@GECI@ AP0 OC@ RCIG@
JMB<IDUGDJI

Programming Languag

N 1JO@ @GNED@ @@ GIK@MEOM KBMHN PNDIB JI@ A N@MG
KMBMHHDIB G<IBP<B@N KBMHHDIB G<IBP<B@ DN <IGI&xD<G
G<IBP<B@ QLKMD?@N <RAM < 2@ GIK@M GBS KBMHHDIB
>J?@ 0J 3HHPID><0@ GDB DI <MHO 0@ x| =@ @@PO®=T
OC@IHKPO@M CHREND -Q@M OC@ K@RO@<?@N H<T ?DAD@IO
OK@NA KBBMHHDIB G<IBP<B@N @@ @®@ OJ H@D < QMIIDIA
I@@N -1@ R <T 0J >C<#O0@NDKIBMHHDIB G<IBP<B@N DNOCC@DM
"B@I@0DJI

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? TaI?
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Geneations of Pogramming Languag

#<MF G<IBP<B@NIH® NK@B> OJ OCH @ A C<RR<M® OCxC<? OJ =@
KNBMHH@? #<>C OK@ A4 IHKPO@M CRAND C<? < ?BRA®I0 &I
G@®G BRMHHDIB G<IBP<B@I OCIN@ <®B G<IBP<B@ W NK@DBR>
DINOMEBJIN C<? OJ =@U@i® GDI@T-GDI@ Z <7@PN KM@NN

Fir st generation G<IBP<B@N@R® =GG@nachine code =@<PN@
KNBMHHDIB R<N ?JI@ DI OC@VK <0 OC@ H<>CBDI@HKPO@MBG?
ME? 1J KMBMHHDIB R<N 2JI@ T ?D&O0G N@DIB <OP<G JI@N
<I? U@M@NOC@ 6DDI OC@ BBMH PNDIB =DI<KM>J?@ &@&@ DN <I
@B<HKG@ 8BMH OCO <??N <I? PNDIB H<>CDI@ G<IBP<B@

10111001 00000000
11010010 10100001
00000100 00000000
10001001 00000000
00001110 10001011
00000000 00011110
00000000 00011110
00000000 00000010
10111001 00000000
11100001 00000011
00010000 11000011
10001001 10100011
00001110 00000100
00000010 00000000

Assembly language DN OCg®&cond generation G<IBP<B@ <I? PN@N
#IB GDNC @DRKGM@N <®IC@M OC<l H<>CDI@@ DINOMPDJIN
H<FDIB D @\ND@M OJBf#H | <NN@H=G G<IBP<B@ JBi4H HPNO
=@ MPI OORBC <| <NN@H=GRED>C J Q@UN®DDJ H<>CDI@J2@
&@® DN < N<HKG@MM OCO <??N  <I? PNDIB <NN@H=GT
G<IBP<B@

MOV CX,1234

IC<KO@M IAIJIMH<ODJI TNO@HN @ GIKH@IV



MOV DS:[0],CX
MOV CX,4321
MOV AX,DS:[0]
MOV BX,DS:[2]
ADD AX,BX
MOV DS:[4],AX

Thir d-generation G<IBP<B@N @MIJO NK&@B> OJ OC@K@ A
C<KIR<M® JI RCD>C OT@IPI <I? <M® NDHDG<M OJ@K3EIBP<B@N
+ JNO OCDB@|@MDJI G<IBP<B@N HPNOJRDGI2C@ ?@2GIK@M
RMO@N OC@BKAH DI < AMH FIJRI B@I@MBE&IG<Nsource code
OC@! OC@HKDG@NI g@®IN OC@ N&IBMI?@ DDJ H<>CDI@J2@
KM?P>DIB <l @@PO<=G@DG® @GGHR OCDM B@I@dDJI
G<IBP<B@N DI>GP?@ 1'! ! TOCJI <I? (<& &@® DN <IS@HKG@
PNDIB 1"

A=1234
B=4321
C=A+B
END

Fourth g eneration G<IBP<B@N@M >G<NA K8BMHHDIB OJIJGN OC<
@I<=G@ A<NO <KBBD>@2GJKH@I PNDIB OPOO® DD@MABN <I?
@QDNH@I| ON +<IT ODH@NJPKDC B@I@DdDJI G<IBP<B@ C<NaWQ
NK@DB> KPMKIN@ NP>C <Dk2<N@ @&MODJI IM @KJI® RMDDIB
2C@N@ OJIGN-@ PN@=T OCIN@ B0 @V GDG@VAI<G ©PIDIB DI
KMBMHHDIB <I? <GGR AIM OC@ LPD>R@@IKH@I A <KKGEDDJIN
<I? JM API>ODJI<@D #S<HKG@NAJAPMDC B@I@®DJI G<IBP<B@N
DI>GP?@ !GDKKg@sa 1/ * <I?1.11

5 CT RIPG? <MJI@ R<IO OJ KBMH DI < GR@M Q@G G<IBP<B@
RC@! OCaM.PD@ NJ HP>C HJI@® RMF 2C@ <INR@M DN NDHDG<M 0OJ
RCT NJH@ K&&M OJ ?MDR<IP<G @WHDNNDJI@CD>G@N EMNR2@
<POJH<OD> €MHDNNDJI I<H@GJI OMG <I? @d>D@r>*J R@M G@&iG
G<IBP<B@N NP>C <N <NN@<{#P<B@ @WHP>C HIM® @2>D@I<I?
@@PO@ HP>C H@ LPD>FQC@ ?@@GIK@M BMMIF ONG @M
OC@ CHRKMN® <N RGG 1JB@H@N 3H=DI<ODJI A COB@M <I? RiaM

V'IAJIMH<ODJI TNO@HBM PNDI@NN <I? TaI?



G@DG G<IBP<B@N [d® BDB@C@M OBEC @ =@ANEJDC BM5?N 2C@
KNBMHH@M =l >M@&0@ OC@aM:G NOOH® <I? DD@MAPNDIB <
CDB@M Q@5 G<IBP<B@ =PO RN@NEIDG G<IBP<BE@NGC@ K3IWA
OC@ BBMH OCO <@ PN2aH<I T ODH@NRAMD® HIMD K&DNDJI JM
@@ BMEO@M NR@

Low-level languages High-level languages
Machine-dependent Machine-independent
< >
Machine Third-generation Fourth-generation
Language languages (C, Basic, languages (SQL,
C++, Java) ABAP,
ColdFusion)
Assembly
Language

The programming language spectrum (click to enlar ge).

Compiled vs. Interpeted

@ND?@N DO@®IB < KIBMHHDIB G<IBP<B@ =<R@)I DON
B@I@®DJI R =l <GNJ >G<NNIB OCFBC OC@ 7?DNODB A
RC@C@N DNJIHKDG@IM DO@VEM® > JHKPO@M G<IBP<B@ DN
RMOID@I DI < CPH<I M&?<=G@IMH 'l < >JHKDGWG<IBP<B@ OC@
KMBMH >J?@ DN ONGO®@ DIOJ < H<>CDI@@?<=G@IMH <GGC@

<l executable OC® x| =@ MPI J| OC@ CZR<M® 1JH@ RGG FRI
>JHKDGI@E<IBP<B@N DI>GP?@ ! | <I?!- - *

' O@VEM® G<IBP<B@MMAD® < MRIDH@ KBh4H OJ =@ DINOLGG@
DI IM@M OB@PO@ #<>C ODH@ OC@ RINGMDR MPI OC@RKN®
OC@ VPDH@ ¥8A4H HPNO DD@MEMOC@IBMH >J?@ GDI@ &DI@
OoC@I! MPIDI O@MEM@G<IBP<B@N@\B@ | @E=@ND@M QAMRRIDC
=PO <GNJ @WGRLM <I? @PD@ HIN® NTNO@E&NIPNON #S<HKG@N

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV
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JA KIKPG<MO@® MED@® G<IBP<B@N DI>GP?@ 1'"&. . #0* <I?
. TOCJI 2C@ K= G<IBP<B@MW &2+* <I? (<X1>MDKO @M<GNJ
>JIND?@@ DIO@MVEM®=@<PN@ OTEA.PD® < =0RN@M DI 2@M OJ
MPI

2C@ £ KNBMHHDIB G<IBP<B@ DN <IQ@E@NODIEB@KODJI 0OJ
OCDN >G<D&#@MAIl <NDN €P<GE& CT=MD?A OC@RD KMIBMH
RMO @I DI{Q DN KODIGEHKDGE0DJ >@O0@ < KBMH OCO x|
=@ PI?@MNOJIT OC@<@< 4DRIP<G +<>CDI@ (4+ #<>CTR@ A
JK@¥0ODIB NTNO@H GINB (4+ RCD>C HPNO =@ DINOZGGEBMD
<IT KMNBMH ><|l =@ @@PO® 2C@ (4+ <KKM<>C <GEBN < NDIB@
(<G KNBMH 0J MPI JI H<I T ?DAR@I0 DK@NA JK@@DIB NTNO@HN

Procedural vs. Objet-Oriented

procedural programming language DN ?@NDBI@J <GRJ <
KMBMHH@M OJ ?7@1& < NKk@B> NOIBIB KJOD 2V OC@ JBWkH <I?
OCE@I g&PO@ NEBIODIGGG B KMBMHHDIB G<IBP<B@NIRF@
OCDNR N PN@MO@M&N =@H@ HIND DD@NMOO@ <I? BMKCD=G
M H<?@ N@INIM ANBMHHDIB G<IBP<B@N OQI@@ 0OJ <GEOC@
PN@M OJIxB&EO@NI>08G Q@M OCERAIA OC@J3WH | object-
oriented pr ogramming language DN ?@NDBN2 OC® OC@IBMHH@M
?@BI@NI*E@ON_ O0<x| O<Ra @Dl <©DJIN =<KR@| DIKPO AJH
OC@ PN@MOC@M RPN < KNF@PMG KMMH AI>PN@N JI OC@
N@P@I>@ A <©DQD@N 0OJ =@ JINE@@BARCDG@ <! J=H@IMDQ®
KMBMH AI>PN@N JI OC@AAIR IO O@HN =@DIB H<IDKBP@<

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



Object: EMPLOYEE IJIND?@M < CPH<I @NJPH@N
EMPLOYEEID NTNO@H RG@®M "+, *- Ti#_
FIRSTNAME J=E@D RIPG? =@ 1@@ 'A OC@
LASTNAME KMBMH I@@@ OJ DM@ IM
BIRTHDATE N@ ?O< @B<MDIB <| @HKGIED
HIREDATE D RPG? BMNO @@ «<I
ADDEMPLOYEE() @HKGIER J=E@ DI OC@IRMH
EDITEMPLOYEE() <I? 0OC@! N@ JM @®MQ@ OC@
Employee object XGPONEER #Q@WJI=E&D C<N
KMK@UD@N RCD>C @ <M

?@N>MDDBE@G?N <NNJEDRDDC OC@ J=6@ GNJ FIRI <N <
1>C@H< @ DN OC@D&8@B QR@A OC@ J=B@D @ <¥ NIR JA
KNK@UD @@ K&N@N <IGPHI DI OC@ €P<G O<=G@ RCD>CRIN FIJ
<N OC@ KgD:G QR@2C@ @HKEGR J=E® C<N OC@IKEMWD@N
N+, X THEY  A$012, +# M 12, +# A 028" 2# <I?
N&'O# 2# | J=E@>0 <GNJ C<N B@?N RCD>GP>O<R® <®©DJIN
M B@0J OC@ J=B@2Ca@M <@ RJ H@OCJ?N DI OCB<EKG@ 2C@
AOMNO DN"¥+. *- 7##  RCD>C RDG@E® <IJOC@M Q@HEDJ
MBIV 2C@ N¢@I? DN ~M""2#+. *- 7## _ RCD>C RDGG HI?BA
@HKGIagN ?<0<

Programming Dols

2J RMD@ < KBMH TJP |@@ GIG@ HIMOC<I < G@ @DIM <I? <
BJJ? D?@ &JIR@@A@MOJ =@ KIVP>00@ JP HPNO =@ <=G@ OX>FC@
OC@ NOkS A OC@?>@ <I? DI NJH@ *N@NJHKDG@ OCI@e> 2

=@ HI® @>D@!© KIBMHHDIB <??0DDJI<G OJIJGN NP>C <N <I
'O@BN@ "@QACGIKH@ #IQDNMH@! O "# JM XJHKPO@&D?@
NIR<MD @IBI@MDIB 1# OJIGN x| =@ PN®&

IC<KO@M IAIJIMH<ODJI TNO@HN @ GJIKH@IV
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Integrated Development Envenment

Screen shot
of Oracle
Eclipse

A%V e

$IM HINO KIBMHHDIB G<IBP<B@N <Il O@BU@ "@Q@GIKH@I
# QDMH@! O "# ><l =@ PN@®OJ ?@@GJK OC@BWwH | ™ #
KM QD?@N <MEIRJA O0JIGIMMOC@IBWHH@M<I? PNP<@®DI>GP?@N

Editor. | @ ?0DJM DN PN@E RMIDIB OC@EBMH !'JHH<I?N
<M® ROJHOBGGIGIMIZ@ =T OC@ # OJ D?@DAJHH<I?
OK@N $INAHKG@ < BMHHDIB >JHH@| O HDBO <KK+M DI
BMER| <I? < KMIBMHHDIB NO® @H@ HDBO <KK&M DI =G<>F
Help system. C@GK NTNO@HPBN 7@<DG@>PH@I10ODJI

M2 B<NDIB OC@ ¥BIAHHDIB G<IBP<B@

Compiler /I nterpr eter.2C@ 3HKDG@MO@MEDEMI>Q@EIN OC@
KNBMHH@NY NJPHM@ 3?@ DDJ H<>CDI@ G<IBP<B@NZG-@
@@PO®@VMPI JI OC@ IHKPO@M

Debugging too |. "@=PBHEDIB <NNDNON OQ@X®@M DkGDB
@MNMN <I1? BI?DIB NJGPODJIN

Check-in /check -out mechanism. 2CDN 0JJG EBEIGHN JA
KNBMHH@MN OJIRF NDHPGO<IR®RIG JI < KMIBMH RDOCJPO
JQ@RMDDIB <IJOC@MBMHH@NY J?@

#S<HKG@NAJ" #N DI>GP?@D>MNJAOY 4DNP<®R?DXI? -M<>GJ®
#>GDKNADNP<GP?DJ DN OCHEAIM <G@ ID>INJAY KNBMHHDIB

V'IAJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?
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G<IBP<B@N DI>GP?DIB 4ADNP<G <ND> 4DNP<G! <I? 4DNP<G! #>GDKN@
><| =@ PN@®AM X | | . @@ TOCJI 0 <I? H<I T JOC@M
G<IBP<B@N

CASE Dols

5 CDG@ <I# KMQD?@NQ@E®RG OJIGN OJ <NNDNOJBR@&H@M DI
RMODIB OC@JEMH OC@ J@ NODGG HPNO f@@RMIHKPO@M
D?@ 1J AR<N@ #IBDI@MDIB 1# OJIGN <G&4 ?@NDBI@M OQ@@JIK
NJAR<MD ROC GDG@ JM |J ¥BWHHDIB 'INO@? OC@ 1# 0JIG
RMO@N Od@@ AM OC@ ?@NDBI@MDIIGN IH@ DI H<IT MO @N
2C@DM BJ<G DN OJEI@@RCGCRI?@ =<N@JI DIKPO >MO@=T OC@
?@NDBI@M

Sidebar: Building a &Wdsite

'OC@ @B ?<TN A OC@BL? 5D?7@ = OC@@MDJI A < RO=NI®
MA.PD® FIJ RDIB CR OJ PN@BK@MBO +<MPK *<IBP<B@ &2+*
2J?<T HINO R=NE@N @V-PDG@RE EMIRJA OJIGN =PO QUEBA
KN?P>0 O@xDN<ONHDID @0J < =NRN@M DN NODGG &®N NDHKG@NO
&2+* DN < O@0 G<IBP<B@ OG:GRN TP OJ ?@A@ OC@ AAIRIO
>JHKJI@I| ON A < R@= K<B@ 2CQ@N@ITDAIN <@ C<I?G@aDCPBC
OC@ PN@ &2+* O<BN ROC GB® =@ @®| OC@ O<BN J¥+-EEDN $IM
@<HKG@ <I &2+* O<Bxl O@GG Od@NEM OJ NN RJIM DI <GD>N
0OJ GDIF OJ <JOC@®-K<B@ JM OJ DIN®OMH<B@ 2C@ &2+*32@
—@@WNQ@GONRY ?DA®IO DK@NA C&DIBN C <I? C RDOC (R@
=@®E@>CC@’DIB 1JH@ A OC@SWA<N @ D<GDEPUC@ JPOKPO
<N D RIPG? <KK« DI < sNRN@M DN RIGGAO@M OC@ &2-97%

<h1>This is a first-level heading</h1>

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV



Here is some text. <em>Here is some emphasized text.</em>
<h2>Here is a second-level heading</h2)
Here is some more text.

&2+*> J?@

This is a first-level heading ...,

output
Here is some text. Here is some emphasized text.

Here is a second-level heading

Here is some more text.

5 CDG@ &2+* DN PN@ ?@HMN@ OC@HKJII@! ON A < R@= K<B@
Cascading Style Sheets CSS)<M@ PN2@OJ ?@A@ OCQ@TE@NAJOC@
>JHKJI@! ON JI < K<B@ 2C@ PM@11 <GGIN OC@TBImAI< R=NI

0J =@ N0@x1? NOK >JINDNO@IOQRBCJIPO $IMSRHKG@ < ?@NDBI@M
RCJ R<I 0@ <GGDNMNO@@ Q@IBN C 0J =@ =GP@ <@icam
>JPG? N@OC@ "ClOG@ OJ I9=C 2CA@BGIDIB B<HKG@ NRN CR
OCDN HOBGJJF

<style>

hl

{

color:blue;

text-align:center;

}

</style>

<h1>This is a first-level heading</h1>
Here is some text. <em>Here is some emphasized text.</em>
<h2>Here is a second-level heading</h2)
Here is some more text.

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?


https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/OUTPUT-HTML.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/OUTPUT-HTML.png

&2+*> J?@ RDC 11 <??@

This is a first-level heading ., ...

CSS output
Here is some text. Here is some emphasized text.

This is a second-level heading

Here is some more text.

2C@ 3H=DI<ODJI A &2+* <I? 111 > <| =@ PN®OJ >I@&0@ < RD?@
MO JA AMH<ON <I? ?@NDBIN <I? C<N@@RD?@G?JKO@=T
OC@ ®= ?@NDBIHHPID O 2C@ NO<I?2M AM &2+* <M@ N@®T
< BJQ@MIDIB =JP =<GE@C@ IJM5? 5D?@ 8= IJINJVODPH2C@
>PM@I0 @MNDJAK2+* DI>GP?@N I® NO<I?<FN AM QD3I@P?DJ
<I? ?M<RDIB

5 C@I ?@AGIK@MES® < @=N@ OC@J 1JO RMD@CDJIPO
H<IP<G®E DI < O%D @DIMINO@? OCBPN@ @= ?@NDBI 0JJIGNDOC<
B@I@0O@ OC@ &2+* <I? !11 AM OC@H JIGN NP>C <RJ=@
"M@HR@Q@MGRIOC@ ?@NDBI@M@I @M @@= K<B@ @CRI>GP?@N
DH<B@N <I? DIMOI® @G@BEIRDCIPO RODIB < NDE® GDI@® J
>J?@ &IR@@NKNADNNDJII<@R ?@NDBI@MN N@UEGH@I| &2+*
<I? 111 DI JM ?@M 0OJ Q@ APGI OMG @M OC@R K<B@N DRED
2@@GJIKDIB

Sidebar: Building a Mobile App

' HI T R<TN =PDG?DIB <| <KKGD3| #M < HI=-DG@Q@ DNs@OG
OC@ N<H@ <N =PDG?DIB <| <RRGEDM < GNDDJI<GIHKPO@M
3I?7@MNO<I?DIB OC@RD@H@DONIM OC@ <KKGD3I ?@NDBIDIB OC@

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV


https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/06/HTML-CSS-output.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/06/HTML-CSS-output.png
http://www.w3.org/
http://www.adobe.com/products/dreamweaver.html
http://www.adobe.com/products/dreamweaver.html

DIO@MA>=I? RIM-DIB RDC PN@MI®<MEG NO@KNNIDG® (@ =@
><MMD @O

Mobile Apps

1J RC<QY ?D@@I0 <=JPO =PDG?DIB <| <K&EI} MM < HI=DG@
2@DR2CEND <@ B@ KMDHENDAD@I>@N

Breakthr oughs in com ponent techno logies. + J=DG@ Q@&N
MA.PD® HPGODKGH#EM}@I ON OO<@ 1JO JIG NH<GG@M =PO
HIM@ @I@BM@AD>D@IOC<I OCIN@ DI APE@EINRBO@MN
G<KOJKN IJM ?@NFCGEHNG@<HKG@ RBKI R@M .3N JIH=DI@
RODC GJIB@NA =€D@MD@N OJRFBN-MI? 5D $D @1<=G @M
@M>D@IIHKPODIB JI < KCJI@ RCD>C I@N OJ ?J HP>C G@NN
<>0P<G BEM@NNDIB OC<| OC@DM @GPES QW K3V

Sensors have unlock ed the notion o f context. 2C@

>JH=DI<ODJI A N@INIMNG 2L BTNNSIK@N <I? xH@MN
@I1<=G@NQBEN OJ =@<\M@ A OCDIBN@DH@ <&BJI
Q@GJISDEDI@ODJI <GIEP@ GOP?@ <I? O@HKOF®

*J> <ODJI DI K<@D>PG<NIGDBP@N < CING@® | @BN

Sim ple, purpose-buil t, task -orien ted apps ar e easy to

use. + J=DG@ <KKI<iP>C I<MNR @M DI Bk@ OC<| @@MKMDN@
NJOR<N@ <I? OC@M@ @\D@M OJ PN@REDFD OU@@ OJ =@
DIOPOI@ <I? 1JO NLPD® <IT O&DIDIB

Immedia te access to data extends the v alue pr oposition. 'l
<??0DDJI OJ OC@ <KK@DPDIB < NDHKG @@ \&x3l OC@IAND
@1? >GJIP? =<N@»<O< N@MEN KIPD?@ =@NN OJQ@< DI |@M
MG ODH@IAKRDUP<GElI TRC@@®@ B =<IFDIB @RG ?MDQDIB
?DI@ODJIN <I? DQ@NODIB <®DIB <>@NN OJ OC@ >GJIP1@&|@
0J A K HI=DG @@ NB<I? KIR@M PN@R2J

App stor es have simplified acquisi tion. "@Q@GJKDIB kBDMDIB
<|? H<I<B DIB <KKN C<N @@NDJGPODJI@LT <KK NOG@N NP>C
<N KKGI® KK 10J@ <I? %JIBG@G¥ 10<I?<ND@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



2@ GIKH@IKIF@NN@N <I1? <K@ RD@H@ON <GGJ
?2@RGIK@MN JPOND?@ KKG@ G@4AIIB80@ IB@<KKN RDC
<=PDGO DI ?DNOMD=PODJI >C3@EED RI<KK KMIBN
DI>GP?DIB H<T JA RCD>C QU<@® AFRC<N AP@GC@H<I?

'I NPH OC@ ?R@[>@N -®@»| =PDG?DIB < HJI=-DG@ <KK <I? JOC@M
OK@NANAR<MD ?@2GIKH@I GJIF GDBCDN

Component
Sensors Apps Cloud Stores
Technologies

Low-power CPU Unlock notion of Simple External Simpler to build
context: processing

Batteries Purpose-built Easy to buy

* Time Data Access
Touchscreens * Location

* Velocity
Wi-Fi * Direction

* Altitude

* Temperature

Mobile app diff erences

PDG?DIB < HI=DG@ 3HKIFOCGD<I? I?M JID? JK@®DIB NTNO@HN DN
FIJ RI <N >MINN K@&3MVH ? @2 GIKH@| 2Ca@M<@ < IPH=@MAIOCPM
K<NII' OJIGED &DG<=Gf AEODIB JPM <KK +<IT RDGGI@®
@DNODIB?>@ NP>C <N &2+* (<x1>MDKO 0P+ @ O> &R@@M
DAJPM <KK @PD&@N NJKCDNO@KMBMHHDIB < >MNN K&3VH
?@@GIK@K AET 1J0 Ha@aD TPM |@GEPN

Responsive Web Design 05" AI>PN@N JI H<FDIB ®= K<B@N
M2I?7@M ®GG JIQ@™M ?@D® ?@NFOJK G<KOJK @INB@KCII@
2CNMPBC OC@l» @KOASPD?T3RO B" < POJHOBGIG?EPNON OC@
>JI O@b OJ OC@UI® Jl RCD>CMDN =@DIBRE @ JP ><I ADI? JPO
HIM@ <=JPORNKJINGR? @NDBI GdM

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV


https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2019/07/Mobile-app-differentiators.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2019/07/Mobile-app-differentiators.png
https://responsivedesign.is/

Build vs. By

5 C@Il <I IMB<IDU®DJI ?@D?@N @C< 1@ KMBMH I@@N 0J =@
2@ GIRAOC®HPNO ?@@MHDI@M@MA<MBOIN HI@ N@IN@ OJ =POG? D
OC@HNZ®! JM OJ KRMN@DDAM <I JIPOND?@JHK<I T 2CDN DN OC@
A=PDG? QN T=P?@DNDJI

2C08 <@ H<IT <?2XI O<B@N OJ KENNDIB MIR<N® AM <l
JPOND?@HK<I T $DMN®@ DN B@Q+@NG@NISK@INGED OJ KPK<N@
NJAR<M® OC<I| OJ =PDG?1EII? RC@I| NJAR<M® DN KFROBAN® D DN
<XDG<=G@ HP>C @IMPD>FGC<| DA OC@ K<>F<B@ DN =PDGO DI CIPN@
1IAR<M® =l O<R@ HJIOCN JMEMN OJ =PDG? KEeNN@®K<>F<B@
><| =@ PK <I? MPIIDIB ROIDCDI <@ ?<TN 2CDM< KPMC<N®
K<>F<B@ C<N @&Vl =@ O@NGH@? H<I T JA OC@ =PBNQ@<<@PT
=@ RIMF@ JPO O DN OC@ @A < NTNO@HRW@B®IM OJ H®
&XMDJPN KFRBAN® NTNO@HN <I? OCEBDNMIDDIB NTNO@BINOC@
JMB<IDU©DJI RM- OJB@C@M

2CO <@ <GNJ ?DRD<B@N OJ KEWNDIB MIR<M® $DMNO OC@
N<H@ NAIR<M® TP <M@ PNDIB<t=@ PN@=T TIPM JHK@DDOJIMNA' <
>JHK<I T DN OMB OJ ?BA® 0O3@D@GA 2<N@=PNDI@NN BEMONN
DIXIMKIMO@DIOJ KPMC<N@NJAR<M® O RDGG@< CMODH@ ?JDIB
NJ DAODN 3HK@ODJIMN PN@ OC@ N</4RxMY [JOC@M ?DiKRPO<B@
0OJ KPKMC<NDIB MIR<M® DN OC@>KNNN Al >PNOJHDODRJI A TP
KPMC<N@ MR<M® AM < Q@I1?IM <I? OC@I| >PNOJHDD® TP RDGG
C<Q@ OJ H<I<B@ OCIN@ >PNOJBDIk @V ODH@ OC@I2QM
KMQD?@N <| PKkEM® 2CDNP=@>JH@ <I <?HDIDNGQUID® C&A<>C@
OJNEOC@QO®@

#Q@! DA <I JBKIDUSDJI ?27@@MHDI@N Ol NPR<N® O NODGGAHEF
N@IN@ OJ BJ IRBCZ OC@ N<H@ <dINGN <N DAREN BJDIB OJ =@
?2@IAGIRE@2CDN DN <I DHKIID ?@DNDJI O0O<IPG? CQD < GJIB
O@MH NOWEIB> DHK<G-JI OC@ B#IDUSDJI

V'IAJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?



Web Servies

IC<KKO@M ?DN>PRIRER OC@ HJ@ OJ >GJIPJIHKPODIB C<N <BE3
NJR<N® OJ =@ QE®<N < N@@ -1I@ JKODJI FIRI <N web
services <GRN XJHK<ID@N OJ @GDN@ APODJIN KNDD?®@=T JOC@M
>JHK<ID@N DINCP@A RMIDIB OC@@& OCQHRN@IS 50=N@BDN
BN&EOGNDHKGIMIC @ <0ODJI A API®©DJI<G@DOJ < Ro=NID

1PKKIN@ <3HK<| TRDNC@N OJEDr@ < H<K NRDIB OC@ GOGDJI
JA NJH@@ RCJ C<N =GG@C@DM NPKKEDI@I PODGDURIBBG @
+<KN . ' R@= N@QMRDNOC@ JHK<I T >=I| =PDG? < %JIB@ +<K
?DI@OG DI0J OC@DM <KKRGD>-M < NCJ@IBK<| T >JPG? H<@ O
@GND@WADONE<DG@MN OJ N@GG NCI@KNIZDI@IB < NCJ@ NDUDIB
R@=N@M2 OCOC@M4DG@NIS2 @H=aMDBD DDJ OC @ DEI-RID

5 @= N@M&N & =GPM OC@ GDI@R@@® "=PDG? QN T=P
IJHK<ID@N ><I >CJIN@ OJ =PDG? <I <KKGDH OC@HR@E=PO OC@!I
KPMC<N@ ARDDJI<GDANH Q@I1?JMN OJ NPKKG@H@T@DM NTNO@H

End-UWser Computing (EUC)

"Il H<I T JMB<IDU®DJIN <KKGDBJI ?@2GJIKH@I DN 1JO0 GO@DDJ
OC@ BBMHH@MN <I? <I<GNON DI OC@INIHAODJI C&@1JGJIBT
?2@K<OH@O #NK&@<GGI GBEM BAIDUSODJIIN JOC@M ?@KQDN
?2@Q@GIK OC@RM?@K<NDH@O NK@DB> <KKGIBJIN 2C@ B@G@
RCJ =PDG? OC@N@ <KK3DH @ 1JO I@@NN<MDGWDI@ DI
KMBMHHDIB JM <KKGE3DJI ?@@GIKH@I =PO OT@@I1? OJ =@ <?@KO
RODC 3HKPO@MN K@MNJI RCJ DN REDGGRIDD>PG<NBiVH
NP>C <N < N@NC@ JM R<=<N@ K<>F<B@T H@ =GG®KJI OJ
=PDG? NH<GG@M <GBEBRM PN@T-OC@DRKI P@K<NDH@O 2CDN
KC@IJH@I1JI DN @&NMB! OJ <Nend-user development JMend-user
computing

#1? PN@M 3HKPODIB =l C<Q@ H<IT <2l O<B@NJIMA <l
JMB<IDU®DJI $DMND=BIDIBN OC@@P@KH@I A <KKGIDDJIIN >GIN@M

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV


https://developers.google.com/maps/documentation/webservices
https://developers.google.com/maps/documentation/webservices

0J OCIN@ RCJ RDGG PN@ OS@Ma @ ?@KOM@ON <@ NJH@DH@N
=<>FGJBEAID <GNJ KOD?@N < K@ 0J CE@ NAR<\@ >@O@HIM@
LPD>AG +<I T JMB<IDUODJIN @IPMB@ @I? PN@NMHKPODIB OJ
NE@P>@ OC@ &IDNI OC@ 2 ?@KaM @0

#? PN@M 3HKPODIB 2J@N Q@ ON ?DNA O<B@N <N@BCA '
?2@K<®H@ON RDCDI <I JB<IDUODJI <@ ?@@GJKDIB OC@RM J
<KKGBODJIN OC@B3\DUODJI HT @1? PK RDC N@MG <KKGDBJIN
0C® K@WA! NDHDG<M @BHN RCD>C DN D@ NDI® O DN <
?2PKGDODJI A @GO 1IH@DH@N OC@N@@DA@MNDJIINAJOC@
N<H@ <KKGDBJI @1? PK KNDD?DIB %B@I0 @NPGON =BIBIB
>JIAPNDJI RC@| ?@KEM@ON M@MO #1? PN@M <KKGDDJIIN <@
JAO@! ?@GIRE@T NJH@I@ RIDC GDG@ JM IIJMH<G @PIDIB DI
KMBMHHDIB '| OC@N@N@N OC@IRKNE® ?@GIR@ <! C<Q@
KM=G@HN QTOC@!| Q@ 0J =@WJIE» =T OC@ 2 ?@IGN@0

#? PN@M 3SHKPODIB =l =@ =@I@%D<G OJ <I BXWDU®DJI
KMQD?@ID DN H<I<B@2C@ 2 ?@KDPH@0 NCIPG? D!@PD?@GDI@N
<I? KMJIQD?@ OJIBNAC@ ?@BK@ON RCJ Rl O 0J 3@0@ OC@RM J
NJGPODJIN JHHPIDODJI =@ @®| ?@K<OGH@ON %I BJ < GJIB R<T
OR<MN NP>@NNAPG PN@\P PN@NIHKPODIB

Sidebar: Risks of EWCE8 OShadowaT

2C@ $@oNMG &H@ *J<I + JMDOB<B@ !JHK<T =@»@M HRl <N
SMP?D@ +<> RN BI@ JQaM HDGGDJI DI DI K<ND 2M
PI?7@MNOBIB@N MIDIBN 2CDN OMEBBAGARI@ N=2G@ BBEO OJ
M2 NOEODIRI<I>D<GN RCD>QIR&@ <POJH<ODIBRI<I>D<G@KJ®DIB
0OJ IJHKGE RIC OC@ 1<M=<I@G® >0 A . <ND A OC@
MONOQ@H@ KIE@D 2P1? OC<O #3IN NP>C <N N@&PNC@N <I?
?<0<=<N@N JI DI?DQD?P<G G<R@WNEHPDIB DDJ OC@ %@i@M
*@’B@Ns CDG@ #BR @@ 1JO OC@PN@ A $(@?D@ +<N KNEG@HN
OCBR@® < NTHKOJHA DINPB>D@|Q@MNRBOJ CL@ NP>C KJIM

V'[AJMH<ODJI TNO@HBM\ PNDI@NN <I? T@I?



'2 BJ Q@MI<I>x@ DI NP>C < B@WHK<I T R<N < N@MDJPN DNINORBMIN
OC@ON@ 'M3R @@ ?JI@ DI KM OJ NeMGDI@ OC@ ODH@IJIF OJ
H<F@ >C<IB@N OJ OC@DM =PND@NNE&M-JHHJII > JHKG<DD A

'2 2@K<KH@ON DI B® 3MKIMODJIN DN O@:O<@®N 0JJ GJIB OJB@
OCDIBN ?JI@N NP>C OC@N@MI@OP <N < AMH JA NC<?R '2_
OC® C<? 130 =@! OCWBC < IJIMH<G MDBIM O@NODIBHKBNN

Implementation Methodologies

> @ < I@ NTNO@H DNJ@@JR@M KPKMC<N® OC@ BvIDUSDJI
HPNO ?@@MHDI@ OC@ =@EIH® DHKG@H@EDJI 1JI QDI>DIB
< BNIPK JA K@KG@ OJ<B®IB<I? PN@ < I& NTNO@HP=@ < @™
?DA>PGOIKI®NN NFDIB @HRGAIN OJ PN@RIIAR<N® <N BGG <N
AGR < |@R =PNDI@NNI@NN<t C<Q@ A<N@MCDIB @@&ON RDCDI
OC@ BMIDUSDJI

2CO@ <@ N@Ns ?EA®IO H@CJ?JGIB@N <I B4IDUODJI x|
<?JKO OJ DHKG@B@ I@& NTNO@H $JPM DC@ HINO KIKPGE@M <M
GDNGC@m R

Directcutover.'l OC@ ?@»D >PGI@M DHKG@B@DJI
H@DCJ?JGJB OC@ BYIDUSODJI N@OE < KOD>PG<ND@ OJ
O@MHI® OC@ PN@GU@ JG? NTNO@H -O0&3@ PN@MNDE@B
PNDIB OC@QR@ATNO@H <I? OC@ JG? NTNO@ }DIGCREG @@OM
>POQA@M C<N OC@xkR<B@AI=@DIBA@MA<NO <I? OC @NZD
@K@INERDHKG @ H&@IDJI H@CJ? &R @@A@MCDN K@J? C<N
OC@ HINO MDNBC@ RANTNO@H C<N <I Jk@MI<G BMG@H JM
DA OC@ PN@MNGMIKQ@W KMOK<®@ [D IPG? KM@

?DN<NIBM AM OC@B#DUSDJI

Pilot im plemen tation. 'l OCDN H@CJ?JGJB< NP=N@A OC@
JMB<IDU®DJI FIJRI <N < KDGJOBM NO<ON PNDIB OCR 1@
NTNO@H J@A OC@MNCAANOC@BXDUODJI 2CDN C<N < NH<GG@M

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV



DHK<® JI OC@JHK<I T <I? <GARN OC@ NPKKI®@ OJ A>PN

JI < NH<GG@MBKIJA DI?DQD?P<GN GBIHG@HN RT OC@R@
NJR<MN® x| =@ ]| O<DI@ZRDODCDI OC@BKI<I? OC@| @ NIE?
Parallel oper ation. . <MGG@G H@IN <GE3IOC OC@ JG? <I?
I@R NTNO@HN OJ =@ RND@EPGOJIRNTG AM < GDB@K@MDJAJ
ODH@ 2CDNXI@? DN OCANG@IDNFF<R@ OC@ JG? NTNO@H DN
NODGG =@DBHNIB @ OCRNEINO@H DN @DDHBKE@ DIB
O@ND&JIR @@MCDN DNA=M OC@ HISR@NERH@CJI?IGJIB
NDIX@ RMF DN ?PKGD®@<I? NPKKJNMD DN @@ AIM =JOC
NTNO@HN DI APGG

Phased im plemen tation. . C<N@DHKG@H@©ODJI KIMD? @NA
?DADRIO API®DJIN A OC@ R&EKKGRODJI OJ =@ 8NM<AG
DHKG@H@®@RBOC OC@WH@NKJII?DIB APISDJIN =@DIB OPMI@
JAADIOC@ JG? NTNO@H 2CDHR-EKBIVHIE JIN@ IOD® <ND
<G@®N <I| JMB<IDUSDJI OJ NBG HJ Q@ AM JI@ NTNO@H OJ
<lJOC@M

7JPM >CJ0® A <| DHKG@H@DDJI H@CJ?JGJIB ?@K@I?N JI OC@
>JHKG@OI JA =JOC OC@ JG? <IRI@TNO@H £GNJ ?@K@I?N JI OC@
?@BER A MDNFPT<M® RDGGDIB O@O<F

Chang Managment

N I@R NTNO@HN@&MIPBCO JIGDI@ <I? JG? NTNO@@NG4ANR@PO

D =@H@N DHKIKIO 0J H<I<B@ OC@rR-C<IB@ DN DHKG @@l
OC@ BMIDUODJI IC<IB@ NCIPG? @M =@0WPP>@ DI < G>PPH
2C@ JBKIDUODJI NCIPG? =@ @RMIHHPID> <O@ KKUN@ >C<IB@N
=@M@ O0@<KK@!I <I? KG<I 0J HDIDHRUDC@ DHR<A OC@ >C<IB@
0OC® RDGG>PM <@@M DHKG@H®UI !C<IB@ H<I<B@H@D DN <
>MDXG $HKJII@! O A '2 JQ@MNIIB

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Ta?



Sidebar: Mismanaging Chang

2<NB@ !'JMKIMODJI RCD>C JK@@®N H@ OC<I ?DN=JP| O
NOJEN OIBCIPO OC@ 3@ 100@N JK@ @ NDHDG<M N@MWIDI
I<I<?7<=@@®R@! <I? 2C@> JHK<I T?@D?@0J DHKG@H®!
< 1@R # O@MKMDK®JIBMON G<IIDIB #0. NTNO@H @C&®PG?
DID@BBI@ B< AM Q@I?2JMN >PNOJH@MN <I? 2] @®MM
><G>PGBJIN 31 "JGG<MN <I? I<I<?D<I "JGG<REDN DHKG@B®@DJI
R<N IDI>D?@ RDC 2@ !<I<?< N <BB@NN®EK<INDJI KG<I <I?
NOBAJHK@OODJI AM 5 <G +<MD QRJ T @M ODH@GDI@ Z3BRBN
=T <I T NO<I?<®AIM <I DHKG@H@®DJI A OCDN@APD? 1JO <3P| O
AM 20< @MIN AM HPGODKG@ NG OO<@NPGO® @NNRJIPN
DIQ@I0JN >JPI ON <I? BI<I>D<G <&>PGRJIN 2C@DM NPKG3DI
=@<H@ >C<JOD> <I? N@INR@ KG<BP@T 1JO C<QDIB NPB>D@!I
NOJ>F A& JHHJI D O@HN RCD>C@BIO@ OC@ @ <?Q<l O<B@AJ
AJI@ NOJK NCIKKDIBIMASPNOJH@MNGKNE 2 <@ !<I<?<
<IJPI> @ D RN >GINDIB <GG NENMI' NPH ~2CDN
DHKG@H@ODJI =BF@ |@\NE <GGAIOC@MDI<G NDIM3}0. KMEEGON
2<NB@ N@ PIMEGDNOD> BJ<GN]O?[3@® ODH@MAO@NODIB <I?
|@BGED@0J OAD| @HKGEDN KMAEI_

2<F@I ABH !11J AR<M® 1JGPODJIN 2&#+,7$ #1
- $$#" #0. '+ 2 2- 1 ["é&- 52-

4- "2&8#+ C KN <>>>JH <MOD>A@&E@ MK
DHKG@H@ODJIN

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV



Maintenane

AO@M <RANTNO@H C<Na&(@DWPP>@ D @D@MN OC@ Gi@I>xD
KC<N@ 2C@ NTNO@H DN?Pb@DUI <I? DN =@DIB PN&@ OC@
JMB<IDU®DJI 5CDG@ OC@ NTNO@H DN 1J GOB@™=@DIB
?2@@GIR@C<IB@N I@ OJ =@ H<?@ RC@I| =PBNa&x<#PI? JM I@R
AZOP@N @ @BP@NE@"PMDIB OC@ HD@I<I® KC<N@ '2
H<I<B@H@IO HPNO @IN@NDGOC@ NTNO@BBIP@N OJNIZDBR@
RODC =PNDI@NN KND@MND<IJI>ODIP@N OJ MRRBG

Summary

1LIAR<ND® 2@ GIKH@IDN <=JPO NJ HP>C {@MC<I| KIBMHHDIB 'O
DN API?<H@I<GGE=JPO NJDIB =PNDI@NNG@HN "@GJIKDIB R®
NIR<MD <KKGDDJIN @PD@N NI@¥5 NO@KBHAC @IMH<G 1*!
KM>@NN 0OJ H@DIMH<G KM@NN@N NP>C <DG@BJIBMHHDIB
JM G®H@OCJ?JGIB@N JBMHHDIB G<IBP<B@N Q& @&@ ANH
Q@™ GR G@@G H<>CDI@ NBB> G<IBP<B@N OJ CEBEAG
G<IBP<B@N QC<GRBX KMBMHH@M OJ ROI@ MR<MN® M < RD?@
GMOP JA H<>CDI@N JNO KMBMHH@MN RF RIDC NAR<N®
?2@@GIKH@I 0JIGN OIMD?@ OC@HEMDD@BEI@>IHKII@! ON
0J H<R@ OC@AR<NB ?@2GJIKH@IKI+@NN HIf @B>D@! $IM NJH@
JMB<IDU®DJIN =PDG?DIB OGNMAR<N® ?J@N 1JO H@® OC@ HINO
N@IN@INO@? OCB>CJIN@ OJ KFRCAN@ MR<M® =PDGD <OCDRM
K<NII 0J NQ@ ?@8GIKH@IINON <|? NK@DHKG@H@©DJI | @17
PN@M JHKPODIB NAR<M® ?@DGJIKH@ C<KK@IN JPOND?@ OC@
DIAMH<ODJI O@IJGJIBI ?@K<OH@O 5C@! DHKG@HmIB I@
NIR<MD <KKGDDJIN OC@M<@ N@®GC 20AMI0 TK@N A
DHKG@H@ODJI H@CJI?JGIB@N A@CHPNO =@IND? @@t

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?



Study Questions

5 C<O <@ OC@ NO@KN DI OH@mIOCJI?IGIB

5 C<ODN'ONJ AR<N® ?@2DGIKH@I

5 C<O H<F@N OC@IG@OCJI?JGJIBPIDLP@

5 CO<@ O@D ?2@@ >N RGO N&I? B@I@MODJI <I?
OoChB@I@%DDJI G<IBP<B@N

5 CT RIPG? <I INB<IDU®DJI 3IND?@M =PDG?0ONBE) NJ AR <N®
<KKGBSDJI DA DN >€ikadM OJ EBI@

5 C<O DNANNKJIN@ER? @NDBI

5 C<O DN OC@@DJIINCDKG@R)| &2+* <I? 111 DIR  @=NID
?@NDBI

5 C<O DN OC@@a-@ =@ @@ OC@ KDGJO DHKG@HE® |
H@DCJ?JGJIB<I? OC@ K<BG@G DHKGIEMI@IH@CJI?IGIB
5 C<O DN >C<IB@ H<I<B@H®@I

5 C<O <@ OC@PM ?D@ @0 DHKG@HEDJI H@®CJ?JGIB@N

Execises

5 CD>C NIR<M® ?@QGIKH@H@CJI?IJGIBRIPG? =@ =@NO DA <I

JMB<IDUGDJI @@ 0J ?@@GJIK < KIR<M® 0JIGM< NH<GG
BNMPK JA PN@MN DI OC@@DENB ?@KOM@O 5 CT 5 CD>C
DHKG@H@ODJI H@CJI?IJGIBNCIPG? OCEN@ CT

"JDIB TIPM RI M@N@*C A1? OCER KMBMHHDIB G<IBP<B@N
<I? > <O@BINDUOC@H DI OCOQB® 8@ @06DJI JHKDGIEN
DIO@ME® KM>@PMG QN J=F@IMD@@

1JH@ <BP@ OO<€.2+* DN 1JO < KBBMHHDIB G<IBP<B@ "JDIB
TIPM Rl M@N@#C A1? OCER <BPH@IONMM R DN 1JO <
KMBMHHDIB G<IBP<B@ <I? O@8 <BPH@IONM R I DN
0@? HIM@ <=JPO@NKJINIEY?@NDBI PNDIB OC@IEDIPBOC@
O@0 .NQD?@ OC@ GDIFNE RECMEI®N GICRN GENIKJIINED
?2@NDBI <I1? 8KG<DI RIOC®?@HJINOAD @@NKJIINEY? @NDBI

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV



=@CQDJIM

Labs

&@WEN < .TOCJI KMBMH AIM TP OJ <I<GU@ 2C@J2@ =@8J
?@&GN RIC < KOMINRQDED <I? COQDB 1@ DAR ><| BP@NN R@x
RDGG =@ Ki@gil? OC@| OMMPIIDIB OC@2@ DI < TOCJI DO@MV&E@M
NP>C <l KN RRR JIGDI@B= >JH JIGDI@:;K TOCJI;DI O@M&EMDM

measurements = (8, 20)
print("Original measurements:")

for measurement in measurements:
print(measurement)

measurements = (170, 72)
print("\nModified measurements:")

for measurement in measurements:
print(measurement)

& @EN < =NF@I| (<& KNBMH AIM TP OJ <IkGU@ 2C@J2@
=@®?@GN R 2G>PGHIB OBDJI HPGODERIB OC@ OPDI KO@ <I?
OC@ IPH=@M >N OGH 2C@ IPH=@MAI>@OON DN @d&® =T
OC@ PNGWVAL@ JAWH 2C@ 3?@ =@BJIDN =M@l <I? BD@N OC@
DIXJMI@0 <INR@M @DROC@ KMC@H =@<d1? ?@0@MHDI@ RoB
RJIPG? JPOKPO DA OC@ FNE@B@IAIM OC@ IPH=@MI@ION &R
RJIPG? TP ADS OC@RMH NJ OCO® O RIPG? B@ OC@W@0O JPOKPO

package calcTuition;

/limport Scanner
import java.util.Scanner;

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? 1@I?


https://www.onlinegdb.com/online_python_interpreter

public class CalcTuition

{

public static void main(String[] args)

{

/IDeclare variables

int credits;

final double TUITION_RATE = 100;
double tuitionTotal;

//Get user input

Scanner inputDevice = new Scanner(System.in);
System.out.printin("Enter the number of credits: ");
credits = inputDevice.nextInt();

/ICalculate tuition
tuitionTotal = credits + TUITION_RATE;

//Display tuition total
System.out.printin("You total tuition is: " + tuitionTotal);

IC<KO@M TAJMH<ODJI TNO@HN @GJKH@IV
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Chapter 11: Globalization and
the Digital Divide

Learning O bjectives

3KJI NP>>@NNAREBIKG@DJI A OCDN >C<KQIBRDGG =@
<=G@ 0J

@KG<DI OCE>>@KOA B5J=<G MBI

2@N>MD=@ OG@ADIAH<ODJI O@IIGJBT DI
BGJ=<GIEJI

D?@D00C@ DNNPERI®@D@ =T HDMHN <N aC@
A<@ <BJ=<G-@JH T <I?

2@BI@ OC@ EB& ?DQD?@ SR@DI ,D@GNQ@UED
NO<B@N OC@ PDEG ?DQD?@

Intr oduction

2C@  O@MEBC<N REMOC@ RVWG? 2?<T ® DN EPNO <N NDHKG@
>JHHPID><0@ RIT NJH@@ Jl OC@ JOC@M NIP@CIRJIRGXN D
DN QD<GF 0OJ NJH@ 1@SO ?JIM PO E@®K DI HDI? OCx H<IT
=PNDI@NN@N@HKO@J JPONJB@ ?BA®IO |@@N DI O@IIGIBT
JIGT 0OJ ?DNS@M OC<4@MNJIP\+DIB JPONJPADIB OJ 3P OMD@N OJ

IC<KO@M  %GJ=<GDUk<I? OC@
"DBID<G "DQDY@



RCD>C JPM 3Pl OMDN KNB=GIGIII@ >0@ C<? BNFO@M &1 O<B@
2CDN >C<KO@M GJGFG@ DHKGD3HN A B5J=<GIBII <I? OC@
DHK<® O DN QBIB JI OC@QRG?

What Is Globalization?

Globalization M@@MN OJ OC@@REEDJI A BJJ?N N@BBN <I?
>PGORBM <HJIB OC@ RDJIN A OC@ JRG? %GJ=<GDDK DN 1JO
|@>@NN<MBA@R KC@IJH@IJI ' | H<I T R<TN E5J=<GMBJI C<N
@DNR@EDI® OC@TN A #PIK@I > JGJIDURDJI $PEIC@M &> @N
DI O@S@HPID> <ODJI <I? OMNKJIMD-©DJI O@IIGID@N =@ GaN®
BGJ=<GMIX| 2C@ <BI0 A OC@ OCIEFRD?@ '0@MIE<N H<?@ <GG
I< ODJIN QDIRKG 1D 2JJM I@DBIMN

2C@  O@MEEDN OMRRIMGRD?@ KC@IJH@IJI N A "@@H=@M

OC@ 'l O@MIERN =@DIB PR@T JQ@M =DGGDIIKGED RG?
RD?@ $MH DON DOD<G SHIBIBN DI OC@ 3M@100@N DI OC@ 0J
OC@ T@GIKH@ A OC@B/G? 5D?@ ®=DI OC@ N 0J OC@ NJI>D<G
I@RIMEN <I? @ IHH@M@ A 0J?F OC@ D@MUEC<NH ODIP@OJ
DI>NEN@ OC@@IREIDJI =@R@| xJP| OMD@N H<FOEBRGMBJII <
A<® A GOAV >0D@IN <GQ@M OCAMB?

WORLD INTERNET USAGE AND POPULATION STATISTICS
JUNE, 2019 - Updated
World Regions Population | Population | Internet Users | Penetration Growth | Internet Internet
(2019 Est) | %of World | 30June2019 | Rate (% Pop.) | 2000-2019 | World % L
rica 1,320,038,716 171%| 625,148,631 w8 s now| otatistics by
Asia 4,241,972,790 550%| 2,200,658,148 519% 5% ©8%  Continent
Europe 829,173,007 107%| 719,413,014 866 % 585%| 163% .
Latin America / Caribbean 658,345,826 85% 447,495,130 680% 2377%| 101% Source:
Middle East 258,356,867 33%| 173,676,793 672% ste  39%|  htps:/ fwww
North America 366,496,802 47%| 321,568,628 89.4% 203%|  14% X i
Oceania Australia 41,839,201 05% 28,634,278 684 % 2| osw| nternetwor |
WORLD TOTAL 7,716,223,209 100.0%| 4,422,494 ,622 57.3% 1125%| 1000%|  stats.com/
stats.htm.
(Click to
enlarge)
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https://www.internetworldstats.com/stats.htm
https://www.internetworldstats.com/stats.htm

The Network Society

| NJ>D<G N>D@I@N @N@ECAOM +<IP@G <NO@GGN KPIGOHNC@
Rise of the Network Society, DI RCD>C C@ D@ I@R R<TN
@JIJHD> <>ODQ@DR<N =@DIB BYID@&@ <MPI? OC@ I@JIMN OCx
OC@ RO@EEHPID><ODJI C@IIGIBD@N C<? JQD?@2CDN I®
BGJ=<G>@JHD> <>ODQDR<N ?D@®@®IO0 AM OC@ K<NO =@N@ CD
DN <| &@IJH T RIDC OC@K<>Or OJ RIM- <N < PID DI &G ODH@ JI

< KG<I@<WMN=<G@ &<QDIB < RM5? 3@ >0@QD< OC@@MIaC<N
NJH@ H<NN@@®HKGDB®JIN

The World Is Flat

2CJH<N sMDr@<| N =JJF The World Is Flat PN@N <kJO<G
@D?@@ OJ KIN@ OC@ DHR-GC@ K@MNJIK&ERPO@KC@ OD@M@
<I? > JHHPID> <ODJI N&R<MR CQ@ C<? JI =PNDI@NN NBEEGCOC@
DHK<® JI BGJ=<GBJI 2C@ED @M A BJ=<GIBJI <@ ?@\@ <O
OC@ =@IIB JAOC@ =JJF

NpGI=<GUDI J>>PM& ANH Pl ODG <=JPO 'I|I OCDN
@¥WBGJI=<GMX] N @ I0@® <MPI? > JPI| OMD@NRN <=JPO
CJR HP>C CIMN@RIMRDI? KIR@MI? NO@H KIR@M <

>JPl OMC<? <I? CIR >M&OD@GD RN ?@KE@ 2C@ RM5?
NCMF ANH ND@ "GBI®@ OJ NP @?DPH _

NpGI=<GIDII J>>PME ANH <=JPO Pl ODG
DIO@MMPKO@& =T OC@RO5 JM5? 5<MNI'OCDN @@C@
?TI<HD> AM-@ ?MDQDIB >C<IB® RPGOMBJII<GIHK<ID@N
2C@ RM5? NG AMH ND@ PM@?DPH OJ NBALNH<GG

IC<KO@M %GJ=<GDUk<|? OC@ "IB<G "DQDY@



"%GJ=<GOIDII DN JPM >R@IY @VE@BIIDIB DI OC@EEM

2C@ 3 Q@REI@ A OC@ K@MNJIKERPO@ND=@MOD>
' 0@MEEII@ >ODJIN <I? NAR<N® C<N @O@< "GO RIMG?
KGOMMH_ 002 <GRN NH<GGIBMN <I? @@| DI?DQD?P<GN 0J BJ
BGJ=<G 2C@M5? C<N NCMPIBAND@® NH<GG_ OJ@DODI

> >JWPDIB OJ $MEHE|I OCDN OCHMIIA B5J=<GIBJI RN =NPBCO
<=JPO DI H<IT N@NK@N F DIAMH<ODJI O@IJGJIBI 1JH@ JA OC@
NK@DB> O@I1JGIJED@N DI>GP?@

Graphical user in terface f or the per sonal com puter

popularized in the la te 1980s @AM@ OC@<BKD=G PN@M
DIO@MA&>PNDIB JHKPO@M<R! @ GBO@G?DA>PG@MDMDIB
PN@MN O0BK@ 3HH<I?N M<OC@M OC<I| >GD>F < HIAN@FDIB
OC@ K@MNJIBHBKPO@M NJB@DIB OO<IMII@ >JPG? PN@ OC@
>JHKPO@M =@ < OJIGAIQDM<G@WMK@MNJI 1J0 EPNO
OCIN@@VDBPE O@&CIIGJIBI $SMD@E<I N< TN OC@ K@MNJI<G
>JHKPO@M H<?@IK@@ HI® KIWPP>00@ <I? <N OCERO@MCD
@D H<?@ D NDHKG@MBHAPID> <O@ DIMH<ODJI
RIMGRD?@

Build -out of the | nternet infr astructur e during the dot -com
boom during the la te- 1990s "PMDIB OC@J& N

O@&EBHPID> <ODJIN 3HK<ID@N G<D? OCIPN<ERNDG@NB=@M
JKOD>=<=G@ <@@M OC@R? OPMIDIB @®IM

>JHHPID><ODJIN @J < 3HHJ?DA O OC@ N<H@ ODH@ OC@
' O@MOAXIDJIIGN NP>C <N 1+2@ H<DG &2+* R@=K<B@N
<?2l. ' I@®RIMF >IJHHPID> <ODJIN-@<H@ NO<I?<M 003
RO® €&DG<=Q@ AFR <I? PN@=T @aWI@ OCIWBC OC@DM
@H<DGIWKHN <I? R @==BRN@MN

Intr oduction o f softw are to automate and in tegr ate business
processes N OC@ ‘O@Ma@ ODIPEOJ BUR <I? =@>JH@ OC@
?JHDI<I O 2MH JA 3HHPID> <ODJI O =@<H@ @NN@<G OJ =PDG?
JI OC@ NO<I?2M ? @@ GIR@:ND@M NJIZDOC @AR-NEDN <I?
<KKGBGDJIN MPIIDIB J| OC@O@MEGRPG? RM- R@GG COB@M
$MOREI<| > <GGN OCOINPRSR NJAR<M® =T RCD>C C@ H®

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? 1@?



NIAR <MD OCx<GREN K@KG@ OJRF OJB@C@M HEMaNDG:I?
<GRN ?D¥@@ IO NAR<M® <I? ?<0<=<N@N 00 @BU@ RIr @C
JOC@M H@KNDGIS<HKG@N DI>GP?BHKHO Ki+X@NNDIB
NTNO@HN <I? NCDKKB@®B>PGIMN

2CON@ GDVMO®@IJGIBD@N<H@ OJBEr@M DI OCO@G< N 0OJ
>MEO@ KGOMH AM B5J=<FSG<=3UDJ| -I> @ OCONE&O@IDH@N
R@® DI KG& Od@Jl ODIP@0J @& $MBHEI <GNJ KIJDON JPO
<>JPKG@ HW C@IJGIED@N @Ceg@ 31 OMD=P0@ OC@A RIM5?
KGOMH I<H@G OC@ JK@| NHEMHIQ@H@DO ?DN>PNINID |C<KO@M

<I? OC@ <Q@I0 A HI=DG@O@GJED@N

#>JIJHDNO <IF<E %C@HR<O OCJ@® OC@ =JJWorld 3.0 DI
DI <I <@@HKO OJIKM?@ < HBMHI?@HD@ <I? @N@C =<N@
<I<@'NDNIEJ=<GX]I 5CDG@ $MRIE<GEP RODC DI?DQD?P<GN <I?
KN?P>@ <I <1@ >?JO0<GG<N@ =JJF %C@HR<QY <KK8A>C R<N OJ
M NG C @JIJHD> ?<0< OC@I 2R>JI>GPNDJIN <=JP@B=<GmMBJI
&DN@EINGHC API? OC@YS@&RDIB

+<DGEG@@MN OGANN DD@MBDJII<G =F@MN
2@G@KCJI@ssDIB HDIPO@RN @@ @MBDJII<G
'I| O@MEEBMDO> OGDNRD@<>MNN DD@MBDJI<G =I@MN

, <ODJI<G <N JKKIN@ DO@MBDJI<G LI@RN NIJPM@N
$DMNO B@{@NlI DHHDBMDON <N KAMJI A RIMG AN KIKPG3DJI

. @KG@ RCIEXNJH@DH@ DI OC@@M BDGENNWKI
DIO@MBDJII<G =3@M

%GI=<GEINDN <N KIMJI A OC@QP@AKGG BJI?NIRRF@ DI
OoC@ RmG?

> >JWDIB OJ %C@R<«O RCDG@ OO@MIEC<N C<? <| DHK&®JI

IC<KO@M  %GJ=<GDUk<I? OC@ "IB<G "DQDY@



OCORGN @IUH T M HI RA@GG =@IDTHI@NODIIGHD@N =1 =@
@GK@O@0J 3l ODIP@ 0J =@ OC@ Hx=PNAI HINOJPI OMD@MN° 7
><| R <O>C@HR<AY 28 2 <GF C@WPMMR IO <I? APORM@?N RDGG
=@ ?DN>PRNI@IC<KO@M

The Global Firm

2C@ 1@ @MIA B5I=<GMBII <GRN QMWP<EGE&I T =PNDI@NN O3
DIO@MBDJI<G T <>@NNDIB OCDR KBOMH JA OZIIGIBD@N
I<NO@OGGRPNDIARIM-DIB <N < PIO DI &G ODH@ JI < KG3K@IN<G@
> =@ < M&GD 1JH@ JA OC@ &4 O<B@N DI>GP?@

Abili ty to loca te expertise and labor ar ound the w orld
'INO@? JA ?MRDIB @HKAERN AMOC@DM G3>@
JMB<IDUODJIN% IJ R CD@ KEG@ AOC@ BJI=<G G<=IM KIIG
2CDN <GNJ KBGINB<IDU®DJIN OJ K< GR@M G<=JIN®IM OC@
N<H@ RMF =<N@JI OC@ K&EXxDGDIBB@ DI ?EB®@ IO 3P| OMD@N
Abili ty to oper ate 24 hour s a day 5DOC @HKGE@DN DI 2E@ 10
ODH@I@N <GGIRW OC@ RM5? <I INB<IDU®DJI x| GD@3IG
JK@KDO@ dM? OC@ >GJ>F C<I?DIBN RIM- JI| KMJEGON AM
JI@ K< A OC@RG? 0J <IJOC@M <N OC@ IIMH<G =PNDI@NN ?<
@1?N DI Ji@ @BJI <I? =@BDIN DI <IJOC@M @R T@&MN <BJ
OCED KEXG@ ?2@?@0J JK@I| < R= CINODIBHEK<I T 2C@
NOID @B G\ G3O@0J OGHR KGE@N DI OC@VMR? RCD>CR®
@B CIPMN <KINBQDIB OC@DM =PNDG@MWI = Q@¥B@ RCDG@
<G®RDIB @>C 0J RM- ?PMDIB OC@ IIMH<G =PNDI@NN ?<
-K@MODIB 8K@IN@NGR@ HDIDH@<I? OC@ =PNDI@NJQ}DP
NPKKJMO OJ >PNOJH@NMM*R RD?@
Larger mar ket for their pr oducts -1> @ < KMP>0 DN =@DIB
NJG? JIGDI@ DNXDG<=G®@ RPH¥C<N@ Ik R IMGRD?@
>PNOJH@M =<N@#DA <IHK<| TN KNPP>ON ?J 1JO <KK<@5
=@JI? DON RI > JPI OVN =JM@MN =@DIB JIGDI@ C<N H<?@ OC@
KN?P>0 HIND QDND=G@NRH@MN RIZDI OO<3PI OM

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? T@?


https://www.ted.com/talks/pankaj_ghemawat_actually_the_world_isn_t_flat

‘1 IM?@M OJ APGR®@ <Uxl O<B@ AJ OC@NG@R |@<K<=DGD@N
>JHK<ID@N |@ OJ PI?@MNO<I? GCOC@WE <GNJ >C<GG@IB@N DI
?@GDIB RIC @HKB@®N <I? >PNOJH@MBHARDA@@IO >PGA@M
1JH@ JA OC@N@ >C<GG@IB@N DI>GP?@

Infr astructur e diff erences #<>C >JP| OMC<NQON RI

DIAMNOMPP@ ROC @MDIB GE@GMILP<GD<I? =<I? RDDC

=PNDI@NNIFO @SK@O @@W™>JPI OMD ?@GN REC OJ €@ OC@

N<H@I'O@MINK@N 1@ OC@ ND?@O&@RDR "J@N +T

' O@MEK@® 'JHK<M @_

Labor laws and r egulations "DA@®@IO 3P| OMD@NR| ?DAD @@ 10

NOR@N DI OC@RAL OO@KB<Q@ ?BA@I0 GN <I? MOBPGDJIIN
> JHK<I T OC® RI ON OJ GDNOHKTE@DN AMJIOC@MIPI OMD@N

HPNO PI?@MNO<I? OCE&TDR I@BPGDHJIIN <I? 31> @MIN

Legal restrictions +<I T >JPI OMD@R@®NOKD3IN JI RCO
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$IM @<HKG@ OC@ €DGR1JI THIPNG H<F@ K@®Q IKD@NAJ
?DED<G HPND> C<N O@HKG®T HPND> A<IN OJ RIGJI<?
>JKTMBE @HPND>IM OC@RVPN@ RDCJIPO H<FDIB KK@I0 0J OC@
HPNDN RI@M+<I T JA OCIN@ RCIRG? |@@M @ RG@ DIOJ <
HPND> NQ@WI? NOJG@I < I"BI? OC@HNI@G! RIC 2J@IN A DGG@B<GG
2JRIGI<?@ <GPHN

"DBID<G S@IGJD@N Q@ B@| PN OC@ <SDGI<BB@®BO@
DIAMH<ODJI AM HPGODKG@ N@MW 0J B0@ KKDG@N KEKG@
5 C<O RIPG? CQ@ O<®| R@GFN A RIMF DI OC@ K<N@ K R =@
2JI@ DI N&I?N <G@RDIB KMRQ@ B#IDUODJIN <I?BJQ@MIH@DN
0J FIIR HIM@ <=JPO DI?DQD?P<GN OGT ODH@ DI CDNCIBDN
DIAMH<ODJI C<N <@GP@ =PO <GNJ >CBKN <O OC@ KMDQA
>JINPH@MN <I? SD0@IN

Sidebar: Datar®acy Faecbook, and
Cambridg Analytia

"I @<NF $<> @=JIF <>FIRGEB@ <
?<0< =@#&>C <A®0DIB HDGGDJI PN@MN 2C@
<KK "OCDNIFWFDHED<G@DAVBO@ =T %GJ=<G
1>D@l®@ @N@C DIAMH@ PN@MN OCRA@
>JPG? K<OD>DB@ DI < KNTIGIB=G @NG@#C
NOPP =JPO K@ JKG@ ?2@?@ OJ
K<NDD>DB@ DI OCE@NGE*C =PO OC@ <KK A<DG@
0J O@GG PN@MINOO@x0O< A <GGAJOC@DM
AMD@I?N JI $&@=JJF RIPG? =@ROJHOBGG
><KOPE <N R@GG GAELDN=OC@AJIF KGg>KMDJIM OJ =POD
?D? 1J0 =@H@ KP=GD>®D®M &MN GOM

"l $<> @=JIF GEI@ <=JPO %GJ=<G 1>D@IWN@CN
>JGG@DJI A ?0< JI HDGGDJIN AMD@INAC@ PN@MN D@DEBDD/
%GJ=<G 1>D@IE@DN@*C <BMIP OJ 7@ G@ OC@D2<=PQDOC<? <@XPT

Facebook logo
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=@ NJG? OJ I<H=MD?B@ TaB> RCJ PN@ I DI OC@
KMB@ND?@D<G KMOH=MK<DBI 2C@ @INPDIB@NOJIMHEMNP GO
+<MF 8P>F@M=@M#- J A $<@=JJF O@NOIMB\ =@M@ OC@ 13
1IJIBM @NN DI JI RC< O C<KK@R@x|? RC<O $<@=JJF RIPG?
2J DI OC@ AP@PIAJ KIR@ PN@MNDP2<!JIBM@NN DNNRDIB JI
G@BIGRJI 0J KMEO PN@MCR DI OC@ ARDRVMKMDH®@<@KG @A)
O@CIJGJBT <?2xI>DIB A<NO@M OC<| FO@@R@ OJ KNOEO PN@MN
+ JM@ DIMH<ODJI <=JPO OCBN® A ?<0< KMBJ ><I =@ API? < O
$<>@=JJF <I? I<H=MD?B@ |I<BOD:_

Code of Ethics

> J?@ A @CD>N DN Ji@ad@? MM I<QDB3DIB |®@ @CBEs RO@MN

>J?@ A @CD>N JPOGDI@NO<MN@@KO<=G@ =IDIMNNM <
KMA@NNDJI<G JM NJ>D3K BM@I@IGG D DN <8 OJ =T <GG
H@H=@MMIOC@IPH 2C@ ?J>PH@D ?@<DGNAAIRAIO <©DJIN OC0<
<\@ JIND?@E <KKNIKMBZ@ <I? DI<KKIKIMBZ@

BJJ? @S<HKG@AI< 3?7@ A @CD>N DN Cdti@ of Bhics and

Professional Conduct JA OC@ NNJeDJI AM 'IJHKPODIB +<>CDIl@M
<l JMB<IDU®DJI A JHKPODIB KM@NNDJI<GN @CBI>GP?@N
<><?@HD>N@WN@HC@MN <I? KNOODJI@MNad® DN < LPJO@HAC@
KN&H=G@

IJHHD OH@O0 OJ @RS KM@NNDJI<E2P> O DNSE@O@JA
@@m H@H=@MIODIB H@H=@MN <NNIEDK@H=@MN <I?
NOP?@ H@H=@MNA OC@ NNJSDdI M !JHKPODIB
+<>CDI@M !+

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? Td?


http://www.https//www.digitaltrends.com/social-media/what-facebook-users-should-know-about-cambridge-analytica-and-privacy/
http://www.acm.org/about/code-of-ethics
http://www.acm.org/about/code-of-ethics

2CDN 1J?@ 3NDNODIBA] DHK@XDD@N JMHPGR@ <N
NOR@H@N A K@MNJII<G@NKJINDDGID?@M@N OC@
@G@H®@N A NP>C <JHHDOH@0O O 31 O<DIN H<T =PO 1JO
<GG DNNP@ABKIMDJI<G@<GEIE0J A<®1@0DJl JPOGDI@N
API?<H@IO<G Q@RS  JIND?@®ODJIN  RCDGB@ODJI
_<??M@NN@N <ORDI<G HI® NK@B> 3IND?@ODJIN A
KMA@NNDJI<®2P> O DO@H@IN DL@ODJI  K@®KDI HI@®
NK@DBxGG OJ DI?DQD?P<GN RCQAC< G@@MNCDEG@
RC@C@M DI OCIBFRG<® JM DI <JGPO@M <K<>Or NP>C
<N RDC JBKIDU®DJIN G®F '+ .MDI>DKG@N @®DIB
>JHKGD<I® ROC OCDN !J?@&<B@I| DI1@0DJI

' OC@ +] N 3?@ TP RDG®IA H<I T NGNDBOMR<N @CRES
DINOMEBJIN NP>C <N OC@ <?6D\D OJ =@ CJI@NO <I? ORIDT

PO =@&PN@ OCDN DN <GNE<DIMIDJI A KMA@ANNDJII<GNDEPN@N
JI > JHKPODIB OC@M@ HIM® NK@B> <?HJIIDDJIN OC<d @@
?DIBOGOJ DIAMH<ODJI C@IIGJIBT

, JJI@ NCIPG? @@M JM PN@ <IJQGHRIMPO@M NTNO@H
NJR<MND IJM &< BG@NORDPO K@MHDNNDJI -I@ HARNO NG
CQ@ <KKMMDB3Z@ <KB®%*G =@¥i@ PNDIB NTNO@NJNPN®N
DI>GP?DIBIHHPID> <ODJI KJEIN PG@ NE<IOC@M NTNO@H
K@MDKe@w <1? 3HKPO@M ODH@

"@NDBIDIB JM DHKG@M@B NTNO @ HNOCQEG D<M
DI<2Q@V@0G?@H@& DI?DQD?P<GN JIPEM DNI@ B&IG
Pl<>>@KO<=G@

-MB<IDUDJI<G @ MN @@ NKJIND=G@ @INPMDIB OC<
>JHKPO@M NTNO@HN @410 ?@BM@ OC@ LEXGA
RJIJMDIB GBASC@I| DHKG@H@IIB < HKPO@M NTNO@H
JMB<IDU®DJIN HPNQIND?@M OC@ K@MNJII<GIAR2KNDJI<G
2@ GIKH@! KCND=G NG <I? CPH<I ?DBIDA JA <GGA@M-@MN
KKMIKMB3@ CPH<I| 3HKPO@MBIMHD> NO<I?<®N NCIPG? =@
>JIND?@& DI NTNO@H ?@NDBI <I? DI QI/EKS <@

-l@ J A OC@ H<EINGD<B@MIPIBEODIB <@ A @CD>N DNGDC<
D >G<ME@N OC@@HO<=G@ NORR<IM =@CDIMM < KVA@NNDJI<G
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http://www.acm.org/about/code-of-ethics/#sect1
http://www.acm.org/about/code-of-ethics/#sect2
http://www.acm.org/about/code-of-ethics/#sect2
http://www.acm.org/about/code-of-ethics/#sect3
http://www.acm.org/about/code-of-ethics/#sect4

BMPK 2C@ €MD»@<>FBNPI?N <I? @SK@MD@IN A OC@ H@H=@MN
JA < BIPK G@ 0OJ < QVIBJA D@ B<\DIB RC<O DN =@KO<=G@
=@CQDJMs CDG@ OC@ BPD?@GDIGEHI-QDIPN QDIB OC@N@
D@HN TRDGEEMQD?@N >G<MD > JINDNO@I>#SKGD3B NO’DIB
NO<I?<BN JJHHPID><O@N OCi@HJI BPD?@GDI@N TE®I@ DI <
>GaM H<Il@M

> J?@ A @CD>NP<GNJ Cg@ NJH@ R=<>FN $DMNOJ2@ A
@CD>N ?2J@N 1JOQ@<G@BEF®RIMD MEFDIB < 3?7@ A @CD>N DN
1JO < >MDH@ DN@GACH® C<KK@IN DA NJKEEQDJG@N JI@AIOC@
BPD?@GDI@N F<1J?@N A @CD>N DI>GP?@>0DNi® 0 ?@N>MD=@N
CJR NP>C NIPODJIN RDGG =@ CRI?G@<| T <NQN@K@D@
QDJGDHIIN A OC@2>@ WNPGO BKEGNDJIAMOC@ BMK

' OC@ sN@ A '+ N ?2COMPI>@ A KMA@NNDJII<GN 0JJz@ A
@CD>N DNB@@4 QGPIO<W H<M@MJR@@MDA < H@H=@M 2J@N
1IJO AIGGR OCDN2@ T @IB<®IB DI BINN HDN#¥?P> O H@H=@MNCDK
DI '+ H< T =@ O@MHD®& _#SKPGNDJIJAM '+ H< T 1IJO CQ@
HP>C JA <I DHK<® JI H<I T DI?DQD?P<GN@&MH@H=@MNCDK-DDN
PNP<GGO < N.PD@H@O0 M @HKGH@IO & R @@MBKPGNDJIMWM
JOC@M B®IDUSODJIN NP>C <N < Ql@<=<M B&DU©DJI JM HEDxG
=J<M >JPG? xMW< CPB@ DHKR>

IJOC@M KINND=G@ QINB@AI< 3?7@ A @CD>N DNADOE@M
DN ®3TN < >C<Ix@ OG< DHKJ®KIO DNNP@N RDGG <I@DX@ QX<
NK@DBx<GIG<??MONI@| OC@J3@ 28-ClIJGJIBI DN LPDIFEC<IBDIB
<I?<>J?@ A @CD>N HOBIJO =@ PKB@JAO@! @I1JPB OJ @K PK
RODC <GA OC@ >C<IB@N BJIP?@ A @CD>N REI@MN RKDAI
DI < =NI<? @IJPBC A<NCDJI OG® x| <??M@NN OC@C@s DNNP@N J
KJO@DD<G >C<IB@N &CI0@&Br RCDG@ OCEIIMODJI =@CDI? OC@
>J?@ H<FONE@EDDNDJIN

$DI<@G< >J?@ A @CD>NIPG? <GNJ =@ < ?0NO<B@ DI @C®
H<T IJO @ OIWGMRAED OC@ED>N JM KIBNA @@VH@H=@MAJOC@
BMPK -MB<IDU©DJIN RDC < ?M@MN@ H@H=@MNJDBGR BD@MI<G
>JIAGEDN <N OJ RODN =@KO<=G@ £IDIMIM @<HKG@ O@aHA
=@ < ?B@@I>@ A JKDIDJI JI OC@ JNPHKODJI JA <@€JGD>
—@OMBA@NGIHK<I T @@ION I'NP>C <N@N OC@<IBMU©DJI HPNO
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H<F@ < >CJ@® <=JPO OC@ DHKIM® A <??I@NNDIB < NOB>
=@CQDJM DI OC2@

Sidebar: Aceptable We Blicies

+<I T JMB<IDU®DJIN OO<KID?@ XIWGIBI N@GDPD@N OJ < HRK
JA JINODP@DN JM OC@ KP=@P»® <BERH@D OJ <I >@K0O<=G@
3N@JGD> 3. =@3M@ OCIN@ QEEWN < =@ <>@NNR@LDHDG<M 0J
< >J?@ A @CD>N OCDN KJBDSDI@N RCBN <B@ <I? RC< O DN
1JO <GRI@Z RCDG@ NJH@ DN PNDIB OC8<IDMUSODIN N@d@N |
@AWP<T @<HKG@AJOCDN DN OC@ G@INBIBE) OCHPNO =@ BRI
0OJ =@M@ PNDIB OC@ KP=GD> 5D $IxM=P>FN >#JI<G?]N JM @I
< PID@MAD& @& DN @S<HKG@AI<I <>@KO<=G@ PN@TKARD>
4DEDID< #&»C

(PNO <N RIC < 3?@ A @CD>N OC@MN@KO<=G@ PN@ KIGD>DE®N NK@
RC<O DN <B@J<I? RC<O DN IJO <B@ B<DI RCDG@ NJH@ OC@
D@HN GDNE@ JHQDIPN OJ HINO JOC@®NRMJI JODIPN

A JMMRDIB_NJH@@ @GN@JBI " <I? K<NNR JW DN

KNMCD-0@

3NDIB OC@IQD?@>>@NNM IHH@MD<G KPMKIN@N NP>C <N
CJINODIBIPM RI =PNDI@NN@®=NI@ DN 1JO R&BJ

1@I1?DIB JPO PINJGD@EI@H<DG OJ <B&MBMK JA K@KG@ DN
KNCD-0@

N RDOC 3?@N A @CD>N QDIEHN A OC@N@ KIGDmR&VIXIPN
>JIN@P@I>@N I'HINO >=<N@N NP>C <NORLGED $D QDIBYB OC@
<>>@KO<=G@ PN@TKRGBS H@CO TP RDGG GINEBMT<>@NN OJ
OC@@NJIPM® 5CDG@ GJINDHDNN OJ 5D $ O<M=P>FN H<JO
C<Q@ < G<NODIB DIEK<PID@ MNINOP?@ B@DIB =<II@ ANH OC@
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http://www.vt.edu/about/acceptable-use.html
http://www.vt.edu/about/acceptable-use.html

PID@MOAM 5D $D JM KINND=&GG ®IM- N@NIPM®N>IPG? CQa <
G<B@ DHK&

Intellectual Roperty

1@ J A OC@ ?JH<DIN OC€<N =@ ?@KIGDHK<O@ =T ?DBD<G
O@CIIGJED@N DND@GORXG BK@M "DBID<G S@IGID@N Q@
?MD@| < MDN@ DRIQIO@GORXG BR@W >G<DHN <I? H<?@ BIP>C
HIM@ ?BB>PGO 0J@E@AD0 @GOG BK@ T

'l O@GOBG B@W DN ?@M® <N KMK@W <N <I D?@ DIQ@I0DJI
IM K¥-@NNDCO ?@MDY AN OC@ BMF JA OC@ HDI? IMOIBGQ@
2CDN JPG? DI>GP?@@®DJIN NP>C <N NJIBMB>N <JHKPO@M
KNIBMH < I@R OTK@ A OJ<NO@M@@! < N>PGK@M

M<>ODGGNKE@FDIB O DNaW?DA>PGO OJEED <I D?@ ' INO@?
DIO@GORG BK@WT GRN <\ RMD@! OJ KI@DO OC@ OBRHS @MPGON
JA<ID?@'l JOC@M RPN EPNOHDIB PK RIDC < NJIB DI IPM CE@
DN 1JO K0 @O @ =PO DAF RMD@?.RI DO x| =@ KNO@0O@

.MJO@ODJI A DD@GOEXG BK@® DN DHKAMIO =@PN@DB@N
K@KG@ <I DBIOO® OJ =@ @O0 1) XOJMN RT B@O D2@ RDGG
=@ HI® GOB 0J KPMNP@ OCIJN@NDR® OC@W@ < >G®@
PI?@MNO<I?DIBAJICR OC® RDGG =@@@AOC@ 31 !JINODPODJI
MOD>G@ >0®JI OC@POCIMNRIAD OJ@JIBIDU@ OC@ DHRIM@
JA KBD@ODIB >®O0§ RMFN

1JIBM @NN NC<GBRRC@KR®M PKMHIO@ OC@IBMDNN
JA 1>D@@ <I? PN@QAP®MW F NEPMDIBIM GDE@2DH@N OJ

POCJIMN <I1?T Q@I0JMN OCBGEPN@@OBD OJ OCA@ MK Q)
5 MODIBN <I? "DNNJ@MD@N

V'[AJMH<ODJI TNO@HBNM\ PNDI@NN <I? Tal?



| DHKIMO<IO KJDD OJ 1J0@ G@EIN OC@ GEDBIDH@LP<GDH*ODJI
5 CDG@JRIEODIB @GOG BK@® DN DHKAMIO =@PN@ A OC@
DI>@IOD@NDKIND?@ND DN <GNIF@NNEMDJ GDEIIDC@ <HJIPI A
-@1@m OCxx| =@ NB@L@ <I? <GGR OC@ANPGANR@ OJ =@H@
K<ND A OC@ KP=GD> ?JH<DI

-POND?@AIOC@ 31 DB GORKG B@® KMO@ODJINQT 7JP ><I
/D12 JPO HIND <=JPO < NK@> 3P| OVN DO@GORXG BK@M GRN
=T QDSDIB OG@M?! O@GOREG M@ -MB<IDUQDJI

2C@ JGGIDIB N@DDJIN <?728INN Q@M A OC@ =@NORFIJ
DIO@GORXG BI@M KMO@ODJIN JKTMEE KO@D <I? ONP@H<HN

Copyright

IJK TMOED DN OC@Q@ODJI B@! OJ NJIBN 3HKPO@M KBRAHN
=JJFN <I? JOC@M &00® RMN | T RIMF OC® C<N <I4POCIM <b
=@ IKTMIB®@ 31?7@M OC@ O@MHNKTMOE® OC@QCIMA < RIMF
>JI OMGN RO8 x| =@ ?JI@ RDC OC@M DI>GP?DIB

5 CJ ><I H<F @ 3IKD@N\JOC @~

5 CJ><IH<F @ ?@MD® RM-N AM OC@ JMDIBG BMF
5 CJ><| K@MWH OC@IRF KP=GD>G

5 CJ ><| ?DNKG@<OC@RF KP=GD>G

5 CJ><| ?DNOMD=PO@ M@ R

+<| T ODH@N <J¥F DN 1JO RI@? =T <I DI?DQD?P<G =PO DN<RINO@
JRI@? =T < KP=GDNC@KICRRCJH OC@ JMB#& ROCJIM C<N <I
<BMBDH@O | M@PMIJM OC@ 0J OC@WR OC@ KP=GDNC@M RDGG
H<MF@ <I? ?DNOMD=PO@ DE@ROC@I| K¥ OC@ JNIDB5 ROCJIM <
KINODJI A OC@IIMEEPN

IJK TMEE KIMDEODJI GNOM OC@@PAOC@ JMBB ROCIM KGPN
N@@O T&MN |I'OC@ s*N@ A < IKTMOB@ RIM- JRI@? =T <
KP=GDNC@M JM <IJOC@M-MIDUIC@ K®@EODJII G<NANM ADI@r
A@ BTMN ANMOC@ JMDIBG ®#ODJI ?20@ $IMIRFN >Ii#O0 @=@MMD
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http://www.wipo.int/

OC@ KMD@ODJIN QT NGDBTG 7JP ><| N@® OC@ APGRIX@EN JI
>JKTMBE KIMO@ODJIN E NEDDRDIB OC@ WJAMOE <ND>N 2J>PH®@!
<xDG<=GEOC@ 31 JRMOE -ADEN RQ=NID

Obtaining Copyright itection

' OC@ 3ID@100@N <JKTMOED DN J=0<Rl&ll OC@ NDHKG@ K>
>M&ODIB OC@ JMBB BMF '| JOC@M RPN RC@I <I POCIM ROI@N
?JRI < NJIB H<F @N <DGH JM @@GJIKN JHKPO@M BlkH OC@
<POCJM C<N OCIHTHMIE® &&R@@A@MAM < RIMF OC® RDGG =@?PN@
>JHH@MD<GED DN @DN<=GC@ @BNO@M A IKTMDBED RDC OC@
31 UK TMO® -AD® NMBNO@MIKTMOED DN @@ DI INM@M OJ
=MDIB G@B<GDB3 <B<DINO NJH@ RCJ C<N PN#&x RJMF RIDCJIPO
K@MHDNNDJI

First Sale DBctrine

'A <| <NDDNO@M@N < K<DIB <I? N@GGND< IGG@IM RCJ OC@I
AM RCO@2M@NJI KM>@EZN 0J ?@NONMD ?J@N OC@ DMADBODNO
CQ@ < M»JPMN@ C<O DA OCI@ G@JIMDINO®@ JA ?@NOWIB D
=@BIN H<FDIB IKD@NAID <I? N@GGN OCKECDN €&3J2C@ AMNO
N<G@ 2IMDI@ DN <CKAMKTMBE GROCO <??I@NN@N OCDN RN NCJ
—@®_

2C@ BMNO N<G@MDI@?>ODR@<O0 31! W KMQD?@N
OC® <I DI?DQD?P<G RCJ RDIBG KPMC<N@N <JKT JA <
>JKTMOE@ RIMF ABH OC@ JKTMO® CIG?@@®IIRN OC@

V'IAJMH<ODJI TNO@HBM PNDI@NN <I? 1@?


http://www.copyright.gov/circs/circ01.pdf
http://www.copyright.gov/circs/circ01.pdf

MDOBOD OJ N@GG 7DIMGOCERIN@ ?DNKIM@al particular
copy IJORBDCNO<I?DIB OC@@NOM DC@KTMEE RI@M

2C@®@avi DI JPM @<HKG@N OQ@THDE RI@M C<N |J @IJPMN@ DA
OC@ISG@IM ?@NDMOC@GE&RNM- PO OC@RGG@IM ?2J@N 10 @&
OC@ MDBOJ H<@ IKD@N\JOC @GRIMF

Fair Use

1IJOC@M DHK®D4IO KMYDNDJI REDI JKTMBE GRXDN OC<A A<DM PN@
$<DM PN@ DN <O@DHDJI >JKTMOB® Gx OCO <GEN AM OC@ PN@
JA KBD@0@ RJIMFN RDCJPO KMDROEIMBREJI DI NK@B> =N@N
$IM B<HKG@ DA <>@@M RO@ OJ ?DN>PNN < >@WM@2I0 DI
>G<NNIKD@NAJOC@KTMOB® @ I@R NOIM>JIPG? =@ C<I?@JPO DI
>G<NN DIPCDMNO@B@IB K@MHDNNDJI $<DM PN@ DNO<@GENRC<
NOP?@ OJ LPJO@ < NH<GGIXINA < IKTMOE @R JM- DI < NDN<@#C
K<K@M

3IA IMDPI<O@CGOC@ NK@B> BPD?@GDI@IRGO DNIIND?@E A<DM
PN@ <I? RC© 3INODPO@BKI¥MOE QDJIGEJI <@ 1JO ROGG REEA
$<DM PN@ DN@&GE FRI <I? M @NK@@ >JI> @KO <I? RDGGTIK®D
>C<GGA@QBRC@| KTMOIB CIG?@¢ERE 0T OC@®BWMDM H<MAD
XGP@AIOC@DMRDN =@DIB GO & 2C@ JGA&RDIB APM A<GIMN
<M@ 3IND?@@ RC@| ?@@MHDIDIB DA NIE@B HNODPO@N A<DM
PN@_

2C@ KPMKIN@ <I? >€s0@MIDOC@ PN@ DI>GP?DIBR@® NP>C
PN@ DN IHH@MD<G BP@ JM DNVANJIIKMIAD @><0DJI<G
KPMKJIN@N

2C@ IOP@ A OC@KTMBB @R JM-

2C@ <HJPIO <I? NP=NOKID<EDA OC@ KIDUI PNZ@DI M2 @DJI

9:
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0J OC@KTMIBO @R JMF <N < RCIG@
2C@ @&0 A OC@ PN@ PKJI OC@ RIZ@ H<@D 2V IM QGP@AJ
OC@IKTMOB @R JMF

A TP <@ @@MJIND?@MDIB PNDIBIKFMOBO@ RJMF <N K<® A
NJH@CDIB JP <M@ >@&ODIB JP H<T =@ <=G@ 0OJ ?J NJ PI?@M A<DM
PN@ &R @@@MD DNR&GN =@NO OJ>ERIWC OC@KI MO RI@M OJ
=@ NR@JIP <\N@ NOBIB RDCDI JPM MDBN <I? |IJO DIAMMBB PKJI
OC@DMN

Sidebar: The History of CopyrightiLa

N 1JO@ <=JQ@ >PN@MO IKTMOED GXBMI ON JKTMOED KNOE@ODJI
AM N@ IO T&MN 9@M OG@RIM]?@0C JM IDI@ AD@ TMN AN
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Source: Internet World Stats - www.internetworldstats.comistats.htm
Basis: 4 383,810,342 Internet users estimated in March 31, 2019
Copyright ® 2019, Miniwatts Marketing Group

Internet U sers by Continent (Source: Internet W orld Stats)
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Facebook Usage and Facebook Growth Statistics
By World Geographic Regions

Facebook Subscribers in the World
by Regions - June 2017
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https://www.omnicoreagency.com/twitter-statistics/
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https://www.youtube.com/watch?v=G_dwZB5h56E
https://www.youtube.com/watch?v=HdjcdZqODoE
https://www.youtube.com/watch?v=UC8GwG6srqs
https://www.bondcap.com/#archive
https://www.smartinsights.com/mobile-marketing/mobile-marketing-analytics/mobile-marketing-statistics/
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https://www.gartner.com/newsroom/id/3859963
https://techcrunch.com/2017/03/21/what-happened-to-tablet-sales/
http://www.businessinsider.com/tablet-sales-decline-ipad-chart-2017-5
https://www.telegraph.co.uk/technology/2017/01/11/tablet-sales-fall-third-successive-year-pc-market-stabilises/
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Device 2016] 2017] 2018 2021]
Smartwatch 34.80) 41.50 48.20) sogs Wearable
Devices
Head-mounted display 16.09) 22.01 28.28) 67.17)  Actual and
Forecast
Body-worn camera 0.17] 1.05 1.59 5.62)
(Source:
Bluetooth headset 128.50) 150.00) 168.00) 206.00 Gartner
Group,
Iristband 34,97 44,10 48,84 6388 August 2017)
Sports watch 21.23 21.43 21.65 22.31
Other fitness monitor 55,46 56.7] 56.23 58.73
Total 265.88] 310.37 347.53 504,65
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https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/170824_gartner_wearables.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/07/170824_gartner_wearables.png
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http://inhabitat.com/these-beautiful-customized-3d-printed-prosthetic-legs-are-made-to-be-seen
http://news.yahoo.com/7-weirdest-things-made-3d-printing-122023635.html
https://violinodigitale.com/
http://www.3ders.org/articles/20170713-3d-printed-brain-model-helps-surgeons-save-60-year-old-woman-with-cerebral-aneurysm.html
http://www.economist.com/news/technology-quarterly/21584447-digital-manufacturing-there-lot-hype-around-3d-printing-it-fast
http://www.economist.com/news/technology-quarterly/21584447-digital-manufacturing-there-lot-hype-around-3d-printing-it-fast
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https://www.wired.com/2017/05/the-shattering-truth-of-3d-printed-clothing/
http://theinstitute.ieee.org/technology-topics/consumer-electronics/unbelievable-creations-from-3d-printers
http://theinstitute.ieee.org/technology-topics/consumer-electronics/unbelievable-creations-from-3d-printers
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https://www.zdnet.com/article/what-is-the-internet-of-things-everything-you-need-to-know-about-the-iot-right-now/
https://www.zdnet.com/article/what-is-the-internet-of-things-everything-you-need-to-know-about-the-iot-right-now/
https://www.zdnet.com/article/what-is-the-internet-of-things-everything-you-need-to-know-about-the-iot-right-now/
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