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Can Information Systems Bring 
Competitive Advantage? 
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Registered Trademark of Walmart, I nc. 
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Sidebar: Walmart Uses Information Systems 
to Become the WorldÕs Leading Retailer 
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Chapter 2: Hardware 
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FDGJ=TO@�JI@�
OCJPN<I?�=TO@N�

H@B<� JI@�HDGGDJI�H@B<=TO@���JI@�
HDGGDJI�=TO@N�

BDB<� JI@�=DGGDJI� BDB<=TO@���JI@�
=DGGDJI�=TO@N�

O@M<� JI@�OMDGGDJI�O@M<=TO@���JI@�
OMDGGDJI�=TO@N�

K@O<� JI@�
LP<?MDGGDJI�

K@O<=TO@���JI@�
LP<?MDGGDJI�=TO@N�

@S<� JI@�
LPDIODGGDJI�

@S<=TO@���JI@�
LPDIODGGDJI�=TO@N�

U@OO<� JI@�
N@SODGGDJI�

U@OO<=TO@���JI@�
N@SODGGDJI�=TO@N�

TJOO<� JI@�
N@KODGGDJI�

TJOO<=TO@���JI@�
N@KODGGDJI�=TO@N�

�

Tour of a PC 

�GG� K@MNJI<G� >JHKPO@MN� >JINDNO� JA� OC@� N<H@� =<ND>� >JHKJI@I ON��<�

!@I OM<G�.MJ>@NNDIB�3IDO��!.3	��H@HJM T��>DM>PDO�=J<M?��NOJM<B@��<I?�

DIKPO�JPOKPO�?@QD>@N
��GHJNO�@Q@MT�?DBDO<G�?@QD>@�PN@N�OC@�N<H@�N@O�

JA�>JHKJI@I ON��NJ�@S<HDIDIB�OC@�K@MNJI<G�>JHKPO@M�RDGG�BDQ@�TJP�

!C<KO@M����&<M?R<M@��V����



Intel Cor e i7 CPU 

DINDBCO� DIOJ� OC@� NOMP>OPM@� JA� <� Q<MD@OT� JA� ?DBDO<G� ?@QD>@N
� &@M@]N� <�

^OJPM_�JA�<�K@MNJI<G�>JHKPO@M
�

Processing Data: The CPU 

2C@�>JM@�JA�<�>JHKPO@M�DN�OC@�!@IOM<G�.MJ>@NNDIB�3IDO��JM� !.3 
� 'O�

><I�=@�OCJPBCO�JA�<N�OC@�^=M<DIN_�JA�OC@�?@QD>@
�2C@�!.3�><MMD@N�JPO�

OC@�>JHH<I?N�N@IO�OJ�DO�=T�OC@�NJAOR<M@�<I?�M@OPMIN�M@NPGON�OJ�=@�

<>O@?�PKJI
�

�

2C@�@<MGD@NO�!.3N�R@M@�G<MB@�>DM>PDO�

=J<M?N� RDOC� GDHDO@?� API>ODJI<GDOT
�

2J?<T�� <� !.3� > <I� K@MAJMH� <� G<MB@�

Q<MD@OT� JA� API>ODJIN
� 2C@M@� <M@� ORJ�

KMDH<MT� H<IPA<>OPM@MN� JA� !.3 N� AJM�

K@MNJI<G� >JHKPO@MN�� 'I O@G� <I?�

�? Q<I> @?�+D>MJ�"@QD>@N���+" 	
�

2C@�NK@@?��^>GJ>F�ODH@_	�JA�<�!.3�DN�

H@<NPM@?�DI�C@MOU
� ��C@MOU�DN�?@ADI@?�

<N� JI@� >T>G@� K@M� N@>JI?
� �� FDGJC@MOU� �<==M@QD<O@?� F&U	� DN� JI@�

OCJPN<I?�>T>G@N�K@M�N@>JI?��<�H@B<C@MOU��H &U	�DN�JI@�HDGGDJI�>T>G@N�

K@M�N@>JI?��<I?�<�B DB<C@MOU��B&U	�DN�JI@�=DGGDJI�>T>G@N�K@M�N@>JI?
�

2C@� !.3] N�KMJ>@NNDIB�KJR@M�DN�DI>M@<NDIB�<O�<I�<H<UDIB�M<O@� �N@@�

OC@�ND?@=<M�<=JPO�+JJM@]N�*<R	
�

 @ND?@N� <� A<NO@M� >GJ>F� ODH@�� OJ?<T]N� !.3� >CDKN� >JI O<DI� HPGODKG@�

KMJ>@NNJMN
� 2C@N@� >CDKN�� FIJRI� <N� ?P<G�>JM@� �ORJ� KMJ>@NNJMN	� JM�

LP<?�>JM@� �AJPM� KMJ>@NNJMN	�� DI>M@<N@� OC@� KMJ>@NNDIB� KJR@M� JA� <�

>JHKPO@M�=T�KMJQD?DIB�OC@�><K<=DGDOT�JA�HPGODKG@� !.3N�<GG�NC<MDIB�

OC@�KMJ>@NNDIB�GJ<?
� 'I O@G]N�!JM@�D��KMJ>@NNJMN�>JI O<DI���>JM@N�<I?�

OC@DM�!JM@�D��KMJ>@NNJMN�>JI O<DI����>JM@N
�2CDN�QD?@J�NCJRN�CJR�<�

CPU works. 

�� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	

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


Sidebar: MooreÕs Law and HuangÕs Law 

�N�TJP�FIJ R�>JHKPO@MN�B@O�A<NO@M�@Q@MT�T@<M
�+<I T�ODH@N�R@�<M@�

IJO� NPM@� DA� R@� R<I O� OJ� =PT� OJ?<T]N� HJ?@G� =@><PN@� I@SO� R@@F� DO�

RJI ]O�=@�OC@�HJNO�<?Q<I> @?�<I T�HJM@
�%JM?JI�+ JJM@��JI@�JA�OC@�

AJPI?@MN�JA�'I O@G��M@>JBIDU@?�OCDN�KC@IJH@IJI�DI�������IJODIB�OC<O�

HD>MJKMJ>@NNJM� OM<INDNOJM� >JPI ON� C<?� =@@I� ?JP=GDIB� @Q@MT� T@<M
��

&DN�DINDBCO�@Q@IOP<GGT�@QJGQ@?�DIOJ�+JJM@]N�*<R��

2C@� IPH=@M� JA� DIO@BM<O@?� >DM>PDON� JI� <� >CDK� ?JP=G@N� @Q@MT� ORJ�

T@<MN
�

+ JJM@]N� *<R� C<N� =@@I� B@I@M<GDU@?� DIOJ� OC@� >JI> @KO� OC<O�

>JHKPODIB� KJR@M� RDGG� ?JP=G@� @Q@MT� ORJ� T@<MN� AJM� OC@� N<H@� KMD>@�

KJDIO
��IJOC@M�R<T�JA�GJJFDIB�<O�OCDN�DN�OJ�OCDIF�OC<O�OC@�KMD>@�AJM�OC@�

N<H@�>JHKPODIB�KJR@M�RDGG�=@�>PO�DI�C<GA�@Q@MT�ORJ�T@<MN
�+JJM@]N�

* <R�C<N�C@G?�OMP@�AJM�JQ@M�AJMOT�T@<MN��N@@�ADBPM@�=@GJR	
�

2C@� GDHDON� JA� +JJM@]N� *<R� <M@� IJR� =@DIB� M@<>C@?� <I?� >DM>PDON�

><IIJO� =@� M@?P>@?� APMOC@M
� &JR@Q@M�� &P<IB]N� *<R� M@B<M?DIB�

%M<KCD>N�.MJ>@NNJMN�3IDON��%.3 N	�H< T�@SO@I?�R@GG�DIOJ�OC@�APOPM@
�

, QD?D<]N� !#-� ( @IN@I� &P<IB� NKJF@� <O� OC@� %.3� 2@>CIJGJBT�

!JIA @M@I>@�DI�+<M>C������<IIJPI>DIB�OC< O�OC@�NK@@?�JA�%.3N�<M@�

DI>M@<NDIB� A<NO@M� OC<I� +JJM@]N� *<R
� , QD?D<]N� %.3 N� <M@� ��� ODH@N�

A<NO@M� OC<I� ADQ@� T@<MN� <BJ
� &@� <?HDOO@?� OC<O� OC@� <?Q<I> @H@IO� DN�

=@><PN@� JA� <?Q<I> @N� DI� <M>CDO@>OPM@�� H@HJMT� O@>CIJGJBT��

<GBJMDOCHN��<I?�DIO@M>JII@ >ON
��

�
 �9� :�

�
 �9� :�

!C<KO@M����&<M?R<M@��V��� �

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


Motherboard 

Motherboard bus traces 

Motherboard 

2C@�HJOC@M=J<M?�DN�OC@�H<DI�

>DM>PDO�=J<M?�JI�OC@�>JHKPO@M
�

2C@�!.3 ��H@HJMT��<I?�NOJM<B@�

>JHKJI@I ON�� <HJIB� JOC@M�

OCDIBN�� <GG� >JII@ >O� DIOJ� OC@�

HJOC@M=J<M?
� + JOC@M=J<M?N�

>JH@� DI� ?DAA@M@IO� NC<K@N� <I?�

NDU@N�� ?@K@I?DIB� PKJI� CJR�

>JHK<>O� JM� @SK<I?<=G@� OC@�

>JHKPO@M�DN�?@NDBI@?�OJ�=@
�+JNO�HJ?@MI�HJOC@M=J<M?N�C<Q@�H<IT�

DIO@BM<O@?�>JHKJI@I ON��NP>C�<N�I@ORJMF�DIO@MA<>@�><M?��QD?@J��<I?�

NJPI?�KMJ>@NNDIB��RCD>C�KM@QDJPNGT�M@LPDM@?�N@K<M<O@�>JHKJI@I ON
�

2C@� HJOC@M=J<M?� KMJQD?@N�

HP>C� JA� OC@� =PN� JA� OC@�

>JHKPO@M� �OC@� O@MH�bus� M@A@MN�

OJ� OC@� @G@>OMD><G� >JII@ >ODJIN�

=@OR@@I� ?DAA@M@IO� >JHKPO@M�

>JHKJI@I ON	
� 2C@� =PN� DN� <I�

DHKJMO<IO� A<>OJM� DI�

?@O@MHDIDIB� OC@� >JHKPO@M]N�

NK@@?�Z�OC@�>JH=DI<ODJI�JA�CJR�

A<NO� OC@� =PN� ><I� OM<INA@M� ?<O<�

<I?� OC@� IPH=@M� JA� ?<O<� =DON� OC<O� ><I� =@� HJQ@?� <O� JI@� ODH@�

?@O@MHDI@� OC@� NK@@?
� 2C@� OM<>@N� NCJRI� DI� OC@� DH<B@� <M@� JI� OC@�

PI?@MND?@� JA� OC@� HJOC@M=J<M?� <I?� KMJQD?@� >JII@ >ODJIN� =@OR@@I�

HJOC@M=J<M?�>JHKJI@I ON
�

Random-Access Memory 

5 C@I�<�>JHKPO@M�=JJON��DO�=@BDIN�OJ�GJ<?�DIAJMH<ODJI�AMJH�NOJM<B@�

�� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	



DDR4 Memory 

Hard disk interior 

DIOJ� DON� RJMFDIB� H@HJMT
� 2CDN� RJMFDIB� H@HJMT�� ><GG@?�0<I?JH�

�> >@NN�+@HJMT��0�+	��> <I�OM<INA@M�?<O<�HP>C�A<NO@M�OC<I�OC@�C<M?�

?DNF
��IT�KMJBM<H�OC<O�TJP�<M@�MPIIDIB�JI�OC@�>JHKPO@M�DN�GJ<?@?�

DIOJ�0�+�A JM�KMJ>@NNDIB
�'I�JM?@M�AJM�<�>JHKPO@M�OJ�RJMF�@AA@>ODQ@GT��

NJH@� HDIDH<G� <HJPIO� JA� 0�+� HPNO� =@� DINO<GG@?
� ' I� HJNO� ><N@N��

<??DIB� HJM@� 0�+� RDGG� <GGJR� OC@� >JHKPO@M� OJ� MPI� A<NO@M
��IJOC@M�

>C<M<>O@MDNOD>�JA�0�+�DN�OC<O�DO�DN�^QJG<ODG@
_�2CDN�H@<IN�OC<O�DO�><I�

NOJM@�?<O<�<N�GJIB�<N�DO�DN�M@>@DQDIB�KJR@M
�5 C@I�OC@�>JHKPO@M�DN�

OPMI@?�JAA��<IT�?<O<�NOJM@?�DI�0�+�DN�GJNO
�

0 �+�DN�B@I@M<GGT�DINO<GG@?�DI�<�

K@MNJI<G�>JHKPO@M�OCMJPBC�OC@�

PN@�JA�<�"JP=G@�"<O<�0<O@��" " 0	�

H@HJMT� HJ?PG@
� 2C@� OTK@� JA�

" " 0�<>>@KO@?�DIOJ�<�>JHKPO@M�

DN�?@K@I?@IO�PKJI�OC@�HJOC@M=J<M?
�2C@M@�C<Q@�=@@I�=<ND><GGT�AJPM�

B@I@M<ODJIN�JA�"" 0��" " 0���" " 0���" " 0���<I?�" " 0�
�#<>C�B@I@M<ODJI�

MPIN�A<NO@M�OC<I�OC@�KM@QDJPN�RDOC�"" 0��> <K<=G@�JA�NK@@?N�ORD>@�<N�

A<NO�<N�"" 0��RCDG@�>JINPHDIB�G@NN�QJGO<B@
�

Hard Disk 

5 CDG@� OC@� 0�+� DN� PN@?� <N�

RJMFDIB�H@HJMT��OC@�>JHKPO@M�

<GNJ�I@@?N�<�KG<>@�OJ�NOJM@�?<O<�

AJM� OC@� GJIB@M� O@MH
� +JNO� JA�

OJ?<T]N�K@MNJI<G�>JHKPO@MN�PN@�

<� C<M?� ?DNF� AJM� GJIB�O@MH� ?<O<�

NOJM<B@
� �� C<M?� ?DNF� DN�

>JIND?@M@?� IJI�Q JG<ODG@�

NOJM<B@� =@><PN@� RC@I� OC@�

>JHKPO@M�DN�OPMI@?�JAA�OC@�?<O<�

M@H<DIN� DI� NOJM<B@� JI� OC@� ?DNF�� M@<?T� AJM� RC@I� OC@� >JHKPO@M� DN�

OPMI@?�JI
 �"MDQ@N�RDOC�<�><K<>DOT�G@NN�OC<I���2@M<=TO@�PNP<GGT�C<Q@�

!C<KO@M����&<M?R<M@��V����

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


Solid State Drive interior 

EPNO�JI@�KG<OO@M
� , JOD>@�OC@�NDIBG@�KG<OO@M�DI�OC@�DH<B@
�2C@�M@<?�

RMDO@� <MH� HPNO� =@� KJNDODJI@?� JQ@M� OC@� <KKMJKMD<O@� OM<>F� =@AJM@�

<>>@NNDIB�JM�RMDODIB�?<O<
_�

Solid State Drives 

1JGD?� 1O<O@� "MDQ@N� �11" 	� <M@� =@>JHDIB� HJM@� KJKPG<M� DI� K@MNJI<G�

>JHKPO@MN
� 2C@� 11"� K@MAJMHN� OC@� N<H@� API>ODJI� <N� <� C<M?� ?DNF��

I<H@GT�GJIB�O@MH�NOJM<B@
� 'INO@<?�JA�NKDIIDIB�?DNFN��OC@�11"�PN@N�

AG<NC� H@HJMT� OC<O� DI>JMKJM<O@N� ##.0- +� �#G@>OMD><GGT� #M<N<=G@�

.MJBM<HH<=G@�0@<?�-IG T�+ @HJMT	�>CDKN��RCD>C�DN�HP>C�A<NO@M
�

1JGD?�NO<O@� ?MDQ@N� <M@�

>PMM@IOGT�<�=DO�HJM@�@SK@INDQ@�

OC<I� C<M?� ?DNFN
� &JR@Q@M�� OC@�

PN@�JA�AG<NC�H@HJMT�DINO@<?�JA�

?DNFN�H<F@N�OC@H�HP>C�GDBCO@M�

<I?�A<NO@M�OC<I�C<M?�?DNFN
�11"N�

<M@� KMDH<MDGT� PODGDU@?� DI�

KJMO<=G@� >JHKPO@MN�� H<FDIB�

OC@H�GDBCO@M��HJM@�?PM<=G@��<I?�

HJM@� @AAD>D@IO
� 1JH@� >JHKPO@MN� >JH=DI@� OC@� ORJ� NOJM<B@�

O@>CIJGJBD@N��PNDIB�OC@�11"�AJM�OC@�HJNO�<>>@NN@?�?<O<��NP>C�<N�OC@�

JK@M<ODIB�NTNO@H	�RCDG@�PNDIB�OC@�C<M?�?DNF�AJM�?<O<�OC<O�DN�<>>@NN@?�

G@NN�AM@LP@IOGT
�11"N�<M@�>JIND?@M@?�HJM@�M@GD<=G@�NDI>@�OC@M@�<M@�

IJ�HJ QDIB�K<MON
�
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USB Drive 

Removable Media 

0@HJQ<=G@�NOJM<B@�C<N�>C<IB@?�

BM@<OGT�JQ@M�OC@�AJPM�?@><?@N�JA�

.!N
� $GJKKT� ?DNFN� C<Q@� =@@I�

M@KG<>@?� =T� !"�0- +� ?MDQ@N��

OC@I�OC@T�R@M@�M@KG<>@?�=T�31 �

�3IDQ@MN<G� 1@MD<G�  PN	� ?MDQ@N
�

31 �?MDQ@N�<M@�IJR�NO<I?<M?�JI�

<GG� .!N� RDOC� ><K<>DOD@N�

<KKMJ<>CDIB� ���� B DB<=TO@N
� 1K@@?N� C<Q@� <GNJ� DI>M@<N@?� AMJH� ����

+ @B<=DON�DI�31 ��
 ��OJ����%DB<=DON�DI�31 ��
�
�31 �?@ QD>@N�<GNJ�PN@�

##. 0- +�O@>CIJGJBT
�

��

Network Connection 

5 C@I�K@MNJI<G�>JHKPO@MN�R@M@�ADMNO�NO<I?�<GJI@�PIDON�RC@I�ADMNO�

?@Q@GJK@?��RCD>C�H@<I O�OC<O�?<O<�R<N�=MJPBCO�DIOJ�OC@�>JHKPO@M�

JM�M@HJQ@?�AMJH�OC@�>JHKPO@M�QD<�M@HJQ<=G@�H@?D<
� @BDIIDIB�DI�

OC@� HD?�����N�� CJ R@Q@M�� JMB<IDU<ODJIN� =@B<I� OJ� N@@� OC@� Q<GP@� DI�

>JII@ >ODIB� >JHKPO@MN� OJB@OC@M� QD<� <� ?DBDO<G� I@ORJMF
�  @><PN@� JA�

OCDN� K@MNJI<G� >JHKPO@MN� I@@?@?� OC@� <=DGDOT� OJ� >JII@ >O� OJ� OC@N@�

I@ORJMFN
� 'IDOD<GGT�� OCDN� R<N� ?JI@� =T� <??DIB� <I� @SK<INDJI� ><M?� OJ�

OC@� >JHKPO@M� OC<O� @I<=G@?� OC@� I@ORJMF� >JII@ >ODJI
� 2C@N@� ><M?N�

R@M@� FIJRI� <N� Networ k Interf ace Cards� �,'!	
�  T� OC@� HD?�����N�

<I�#OC@MI@O�I@ORJMF�KJMO�R<N�=PDGO�DIOJ�OC@�HJOC@M=J<M?�JI�HJNO�

K@MNJI<G� >JHKPO@MN
� �N� RDM@G@NN� O@>CIJGJBD@N� =@B<I� OJ� ?JHDI<O@�

�
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USB port on a computer 

DI�OC@�@<MGT�����N��H<I T�K@MNJI<G�>JHKPO@MN�<GNJ�=@B<I�DI>GP?DIB�

RDM@G@NN� I@ORJMFDIB� ><K<=DGDOD@N
�"DBDO<G� >JHHPID> <ODJI�

O@>CIJGJBD@N�RDGG�=@�?DN>PNN@?�APMOC@M�DI�!C<KO@M��
�

Input and Output 

' I� JM?@M� AJM� <� K@MNJI<G�

>JHKPO@M�OJ�=@�PN@APG��DO�HPNO�

C<Q@� >C<II@GN� AJM� M@>@DQDIB�

DIKPO� AMJH� OC@� PN@M� <I?�

>C<II@GN� AJM� ?@GDQ@MDIB� JPOKPO�

OJ� OC@� PN@M
� 2C@N@� DIKPO� <I?�

JPOKPO� ?@QD>@N� >JII@ >O� OJ� OC@�

>JHKPO@M� QD<� Q<MDJPN�

>JII@ >ODJI� KJMON�� RCD>C�

B@I@M<GGT� <M@� K<MO� JA� OC@�

HJOC@M=J<M?�<I?�<M@�<>>@NND=G@�JPOND?@�OC@�>JHKPO@M�><N@
�'I�@<MGT�

K@MNJI<G�>JHKPO@MN��NK@>DAD>�KJMON�R@M@�?@NDBI@?�AJM�@<>C�OTK@�JA�

JPOKPO�?@QD>@
�2C@�>JIADBPM<ODJI�JA�OC@N@�KJMON�C<N�@QJGQ@?�JQ@M�OC@�

T@<MN�� =@>JHDIB� HJM@� <I?� HJM@� NO<I?<M?DU@?� JQ@M� ODH@
� 2J?<T��

<GHJNO�<GG�?@QD>@N�KGPB�DIOJ�<�>JHKPO@M�OCMJPBC�OC@�PN@�JA�<�31 �

KJMO
� 2CDN� KJMO� OTK@�� ADMNO� DIOMJ?P>@?� DI� ������ C<N� DI>M@<N@?� DI� DON�

><K<=DGDOD@N��=JOC�DI�DON�?<O<�OM<INA@M�M<O@�<I?�KJR@M�NPKKGD@?
�

Bluetooth 

 @ND?@N� 31 �� NJH@� DIKPO� <I?� JPOKPO� ?@QD>@N� >JII@ >O� OJ� OC@�

>JHKPO@M� QD<� <� RDM@G@NN�O@>CIJGJBT� NO<I?<M?� ><GG@?�  GP@OJJOC�

RCD>C� R<N� DIQ@IO@?�DI� ����
�  GP@OJJOC� @S>C<IB@N� ?<O<�JQ@M� NCJMO�
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Sidebar: Which Hardware Components 
Contribute to the Speed of Your Computer 
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MacBook Air 

Portable Computers 
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iPad Air 
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Integrated Computing and Internet of Things 
(IoT) 
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Internet of Things and the Cloud 
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Chapter 3: Software 
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Sidebar: Why Is Microsoft Software So 
Dominant in the Business World? 
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Supply Chain Management 

�

Supply Chain 

+<I T�JMB<IDU<ODJIN�HPNO�?@<G�RDOC�OC@�>JHKG@S�O<NF�JA�H<I<BDIB�

OC@DM� NPKKGT� >C<DIN
� �O� DON� NDHKG@NO�� <� NPKKGT� >C<DI� DN� OC@� GDIF<B@�

=@OR@@I� <I� JMB<IDU<ODJI]N� NPKKGD@MN�� DON� H<IPA<>OPMDIB� A<>DGDOD@N��

<I?� OC@�?DNOMD=POJMN� JA� DON� KMJ?P>ON
� #<>C� GDIF� DI� OC@� >C<DI� C<N� <�

HPGODKGTDIB� @AA@>O�JI� OC@�>JHKG@SDOT�JA�OC@�KMJ>@NN
� $JM� @S<HKG@��

DA� OC@M@� <M@� ORJ� NPKKGD@MN�� JI@� H<IPA<>OPMDIB� A<>DGDOT�� <I?� ORJ�

?DNOMD=POJMN�� OC@I� OC@� IPH=@M� JA� GDIFN� OJ� H<I<B@� �� �� �� �� S� �� S�

�� 	
� & JR@Q@M�� DA� ORJ� HJM@� NPKKGD@MN� <M@� <??@?�� KGPN� <IJOC@M�

H<IPA<>OPMDIB�A<>DGDOT��<I?�ORJ�HJM@�?DNOMD=POJMN��OC@I�OC@�IPH=@M�

JA� GDIFN� OJ� H<I<B@� �� ��� �� �� S� �� S� �� 	
� �GNJ�� IJOD>@� DI� OC@� <=JQ@�

DGGPNOM<ODJI� OC<O� <GG� <MMJRN� C<Q@� ORJ� C@<?N�� DI?D><ODIB� OC<O�

DIAJMH<ODJI� AGJRN� DI� =JOC� ?DM@>ODJIN
� 1PKKGD@MN� <M@� K<MO� JA� <�

=PNDI@NN]N� NPKKGT� >C<DI
� 2C@T� KMJQD?@� DIAJMH<ODJI� NP>C� <N� KMD>@��

NDU@�� LP<IODOT�� @O>
� OJ� OC@� =PNDI@NN
� 'I� OPMI�� OC@� =PNDI@NN� KMJQD?@N�

DIAJMH<ODJI�NP>C�<N�LP<IODOT�JI�C<I?�< O�@Q@MT�NOJM@�OJ�OC@�NPKKGD@M
�

2C@�F@T�OJ�NP>>@NNAPG�NPKKGT�>C<DI�H<I<B@H@IO�DN�OC@�DIAJMH<ODJI�

NTNO@H
�

!C<KO@M����1JAOR<M@��V����

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


�� 1 PKKGT� !C<DI� +<I<B@H@IO��1!+	 �NTNO@H� C<I?G@N� OC@�

DIO@M>JII@ >ODJI� =@OR@@I� OC@N@� GDIFN� <N� R@GG� <N� OC@� DIQ@IOJMT� JA�

OC@�KMJ?P>ON�DI�OC@DM�Q<MDJPN�NO<B@N�JA�?@Q@GJKH@IO
� �N�?DN>PNN@?�

KM@QDJPNGT� HP>C� JA� 5<GH<MO]N� NP>>@NN� C<N� >JH@� AMJH� DON� <=DGDOT�

OJ�D?@IODAT�<I?�> JI OMJG�OC@�NPKKGT�>C<DI�AJM�DON�KMJ?P>ON
�5 <GH<MO�

DIQ@NO@?� C@<QDGT� DI� OC@DM� DIAJMH<ODJI� NTNO@H� NJ� OC@T� >JPG?�

>JHHPID> <O@� RDOC� OC@DM� NPKKGD@MN� <I?� H<I<B@� OC@� OCJPN<I?N� JA�

KMJ?P>ON�OC@T�N@GG
�

5 <GH<MO�M@<GDU@?�DI�OC@�����N�OC<O�OC@�F@T�OJ�OC@DM�NP>>@NN�R<N�

DIAJMH<ODJI� NTNO@HN
� 1K@>DAD><GGT�� OC@T� I@@?@?� OJ� H<I<B@� OC@DM�

>JHKG@S� NPKKGT� >C<DI� RDOC� DON� OCJPN<I?N� JA� NPKKGD@MN�� OCJPN<I?N�

JA� M@O<DG� JPOG@ON�� <I?� HDGGDJIN� JA� >PNOJH@MN
� 2C@DM� NP>>@NN� ><H@�

AMJH� =@DIB� <=G@� OJ� DIO@BM<O@� DIAJMH<ODJI� NTNO@HN� OJ� @Q@MT� @IODOT�

�NPKKGD@MN�� R<M@CJPN@N�� M@O<DG� NOJM@N	� OCMJPBC� OC@� NC<MDIB� JA� N<G@N�

<I?� DI Q@IOJMT� ?<O<
� 2<F@� <� HJH@IO� OJ� NOP?T� OC@� ?D<BM<H�

<=JQ@aGJJF� AJM� OC@� ?JP=G@�C@<?@?� <MMJR
� , JOD>@� OC<O� ?<O<� AGJRN�

?JRI� OC@� NPKKGT� >C<DI� AMJH� NPKKGD@MN� OJ� M@O<DG� NOJM@N
�  PO� DO� <GNJ�

AGJRN�PK�OC@�NPKKGT�>C<DI��=<>F�OJ�OC@�NPKKGD@MN�NJ�OC@T�><I�=@�PK�OJ�

?<O@�M@B<M?DIB�KMJ?P>ODJI�<I?�NCDKKDIB
�

�

Mobile Applications 
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Cloud Computing 
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Advantages of Cloud Computing 
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Using a Private Cloud 
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Example pr ogram ÒHello WorldÓ 
written in J ava 

Software Creation 
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Rows and columns in a table 

Designing a Database 
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Open Office Database Management 
System 
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Database Management Systems 
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Structured Query Language 
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SELECT StudentMajor 

FROM STUDENT 
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Other Types of Databases 
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Sidebar: What Is Metadata? 
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Finding Value in Data: Business Intelligence 
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Data Visualization 
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Data Warehouses 
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Data Warehouse Process (top-down ) 

R<M@CJPN@�DN�PNDIB�<�>JKT�JA�?<O<�AMJH�OC@�<>ODQ@�?<O<=<N@N�

OC<O�OC@�>JHK<I T�PN@N�DI�DON�?<T�OJ�?<T�JK@M<ODJIN��NJ�OC@�

?<O<�R<M@CJPN@�HPNO�KPGG�?<O<�AMJH�OC@�@SDNODIB�?<O<=<N@N�JI�

<�M@BPG<M��N>C@?PG@?�=<NDN
�

`� 2C@�?<O<�DN�ODH@�Q<MD<IO
�2CDN�H@<IN�OC<O�RC@I@Q@M�?<O<�DN�

GJ<?@?�DIOJ�OC@�?<O<�R<M@CJPN@��DO�M@>@DQ@N�<�ODH@�NO<HK��

RCD>C�<GGJRN�AJM�>JHK<MDNJIN�=@OR@@I�?DAA@M@IO�ODH@�K@MDJ?N
�

`� 2C@�?<O<�DN�NO<I?<M?DU@?.  @><PN@�OC@�?<O<�DI�<�?<O<�R<M@CJPN@�

PNP<GGT�>JH@N�AMJH�N@Q@M<G�?DAA@M@IO�NJPM>@N��DO�DN�KJNND=G@�OC<O�

OC@�?<O<�?J@N�IJO�PN@�OC@�N<H@�?@ADIDODJIN�JM�PIDON
�$JM�

@S<HKG@��@<>C��?<O<=<N@�PN@N�DON�JRI�AJMH<O�AJM�?<O@N��@
B
��

HH �?? �T T��JM�??�HH �T T��JM�TT�HH �??��@O>
	
�' I�JM?@M�AJM�

OC@�?<O<�R<M@CJPN@�OJ�H<O>C�PK�?<O@N��<�NO<I?<M?�?<O@�AJMH<O�

RJPG?�C<Q@�OJ�=@�<BM@@?�PKJI�<I?�<GG�?<O<�GJ<?@?�DIOJ�OC@�?<O<�

R<M@CJPN@�RJPG?�C<Q@�OJ�=@�>JI Q@MO@?�OJ�PN@�OCDN�NO<I?<M?�

AJMH<O
�2CDN�KMJ>@NN�DN�><GG@?�@SOM<>ODJI�OM<INAJMH<ODJI�GJ<?�

�#2* 	
�

2C@M@�<M@�ORJ�KMDH<MT�N>CJJGN� JA�OCJPBCO�RC@I�?@NDBIDIB� <�?<O<�

R<M@CJPN@�� =JOOJH�PK� <I?� OJK�?J RI
� 2C@� =JOOJH�PK� <KKMJ<>C�

NO<MON�=T�>M@<ODIB�NH<GG�?<O<�R<M@CJPN@N��><GG@?�?<O<�H<MON��OJ�NJGQ@�

NK@>DAD>�=PNDI@NN�KMJ=G@HN
� �N�OC@N@�?<O<�H<MON�<M@�>M@<O@?��OC@T�

><I� =@� >JH=DI@?� DIOJ� <� G<MB@M� ?<O<� R<M@CJPN@
� 2C@� OJK�� ?JRI�

<KKMJ<>C�NPBB@NON�OC<O�R@�NCJPG?�NO<MO�=T�>M@<ODIB�<I�@IO@MKMDN@�

RD?@� ?<O<� R<M@CJPN@� <I?� OC@I�� <N� NK@>DAD>� =PNDI@NN� I@@?N� <M@�

D?@IODAD@?��>M@<O@�NH<GG@M�?<O<�H<MON�AMJH�OC@�?<O<�R<M@CJPN@
�
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Data Mining and Machine Learning 
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Sidebar: What is data science? What is data 
analytics? 
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Knowledge Management 
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Chapter 5: Networking and 
Communication 
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The Internet and the World Wide Web 
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Mobile Network 
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3G, 4G, and 5G Comparison 
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Sidebar: Why DoesnÕt My Cellphone Work When 
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Bluetooth 
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Typical VoIP 
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VoIP 
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Organizational Networking 

LAN and WAN 

Scope of business networks 
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Client-Server 
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Sidebar: MicrosoftÕs SharePoint Powers the 
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Chapter 6: Information 
Systems Security 

Learning O bjectives 
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The security triad 
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The Information Security Triad: 
Confidentiality, Integrity, Availability 
(CIA) 
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Tools for Information Security 
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��HJM @�N@>PM@�R<T�OJ�<POC@IOD><O@�<�PN@M�DN�OCMJPBC�multi-f actor 

authentication 
�  T� >JH=DIDIB� ORJ� JM� HJM@� JA� OC@� A<>OJMN� GDNO@?�

<=JQ@��DO�=@>JH@N�HP>C�HJM@�?DAAD>PGO�AJM�NJH@JI@�OJ�HDNM@KM@N@IO�

OC@HN@GQ@N
��I�@S<HKG@�JA�OCDN�RJPG?�=@�OC@�PN@�JA�<I�01��1@>PM'"�

OJF@I
� 2C@� 01�� ?@QD>@� DN� NJH@OCDIB� TJP� C<Q@�� <I?� DO� B@I@M<O@N� <�

I@R�<>>@NN�>J?@�@Q@MT�NDSOT�N@>JI?N
�2 J�GJB�DI�OJ�<I�DIAJMH<ODJI�

M@NJPM>@�PNDIB�OC@�01��?@QD>@��TJP�>JH=DI@�NJH@OCDIB�TJP�FIJ R��

NP>C�<N�<�AJPM�?DBDO�.', ��RDOC�OC@�>J?@�B@I@M<O@?�=T�OC@�?@QD>@
�2C@�

JIGT�R<T�OJ�KMJK@MGT�<POC@IOD><O@�DN�=T�=JOC�FIJRDIB�OC@�>J?@�and 

C<QDIB�OC@�01��?@QD>@
�

Access Control 

-I> @�<�PN@M�C<N�=@@I�<POC@IOD><O@?��OC@�I@SO�NO@K�DN�OJ�@INPM@�OC<O�

OC@T�><I�JIG T�<>>@NN�OC@�DIAJMH<ODJI�M@NJPM>@N�OC<O�<M@�<KKMJKMD<O@
�

2CDN� DN� ?JI@� OCMJPBC� OC@� PN@� JA� <>>@NN� >JI OMJG
� �>>@NN� >JI OMJG�

?@O@MHDI@N�RCD>C�PN@MN�<M@�<POCJMDU@?�OJ�M@<?��HJ?DAT��<??��<I? �

JM�?@G@O@�DIAJMH<ODJI
�1@Q@M<G�?DAA@M@IO�<>>@NN�>JI OMJG�HJ?@GN�@SDNO
�

2R J� J A� OC@� HJM@� >JHHJI� <M @�� OC@� �>>@NN� !JIOMJG� *DNO� �� !* 	� <I?�

0JG@� <N@?��> >@NN�!JIOMJG��0 � !	
�

�I� DIA JMH<ODJI� N@>PMDOT� @HKGJT@@� ><I� KMJ?P>@� <I� � !*� RCD>C�

D?@IODAD@N� <� GDNO� JA� PN@MN� RCJ� C<Q@� OC@� ><K<=DGDOT� OJ� O<F@� NK@>DAD>�

<>ODJIN� RDOC� <I� DIAJMH<ODJI� M@NJPM>@� NP>C� <N� ?<O<� ADG@N
� 1K@>DAD>�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	
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Comparison 
of ACL and 
RBAC 

K@MHDNNDJIN� <M@� <NNDBI@?� OJ� @<>C� PN@M� NP>C� <N�read�� write �� delete��

JM�add
� -IG T�PN@MN�RDOC�OCJN@�K@MHDNNDJIN�<M@�<GGJR@?�OJ�K@MAJMH�

OCJN@�API>ODJIN
�

� !*N�<M@�NDHKG@�OJ�PI?@MNO<I?�<I?�H<DIO<DI��=PO�OC@M@�<M@�N@Q@M<G�

?M<R=<>FN
�2C@�KMDH<MT�?M<R=<>F�DN�OC<O�@<>C�DIAJMH<ODJI�M@NJPM>@�

DN�H<I<B@?�N@K<M<O@GT��NJ�DA�<�N@>PMDOT�<?HDIDNOM<OJM�R<I O@?�OJ�<??�

JM�M@HJQ@�<�PN@M�OJ�<�G<MB@�N@O�JA�DIAJMH<ODJI�M@NJPM>@N��DO�RJPG?�=@�

LPDO@�?DAAD>PGO
��I?�<N�OC@�IPH=@M�JA�PN@MN�<I?�M@NJPM>@N�DI>M@<N@��

� !*N� =@>JH@� C<M?@M� OJ� H<DIO<DI
� 2CDN� C<N� G@?� OJ� <I� DHKMJQ@?�

H@OCJ?�JA�<>>@NN�>JI OMJG��><GG@?�role-based access control��JM�0 � !
�

5DOC� 0 � !�� DINO@<?� JA� BDQDIB� NK@>DAD>� PN@MN� <>>@NN� MDBCON� OJ� <I�

DIAJMH<ODJI� M@NJPM>@�� PN@MN� <M@� <NNDBI@?� OJ� MJG@N� <I?� OC@I� OCJN@�

MJG@N� <M@� <NNDBI@?� OC@� <>>@NN
� 2CDN� <GGJRN� OC@� <?HDIDNOM<OJMN� OJ�

H<I<B@�PN@MN�<I?�MJG@N�N@K<M<O@GT��NDHKGDATDIB�<?HDIDNOM<ODJI�<I?��

=T�@SO@INDJI��DHKMJQDIB�N@>PMDOT
�

2C@�AJGGJRDIB�DH<B@�NCJRN�<I� � !*�RD OC�K@MHDNNDJIN�BM<I O@?�OJ�

DI?DQD?P<G�PN@MN
�0 �!�<GGJRN�K@MHDNNDJIN�OJ�=@�<NNDBI@?�OJ�MJG@N��

<N�NCJRI�DI�OC@�HD??G@�BMD?��<I?�OC@I�DI�OC@�OCDM?�BMD?�@<>C�PN@M�DN�

<NNDBI@?�<�MJG@
��GOCJPBC�IJO�HJ?@G@?�DI�OC@�DH<B@��@<>C�PN@M�><I�

C<Q@�HPGODKG@�MJG@N�NP>C�<N�0@<?@M�<I?�#?DOJM
�

Sidebar: Password Security 

1J�RCT�DN�PNDIB�EPNO�<�NDHKG@�PN@M�'"�<I?�K<NNRJM?�IJO�>JIND?@M@?�<�

N@>PM@�H@OCJ?�JA�<POC@IOD><ODJI��' O�OPMIN�JPO�OC<O�OCDN�NDIBG@�A<>OJM�

!C<KO@M����'IAJMH<ODJI�1TNO@HN�1@>PMDOT��V�����



<POC@IOD><ODJI� DN� @SOM@H@GT� @<NT� OJ� >JHKMJHDN@
� %JJ?� K<NNRJM?�

KJGD>D@N� HPNO� =@� KPO� DI� KG<>@� DI� JM?@M� OJ� @INPM@� OC<O� K<NNRJM?N�

><IIJO� =@� >JHKMJHDN@?
�  @GJR� <M@� NJH@� JA� OC@� HJM@� >JHHJI�

KJGD>D@N�OC<O�JMB<IDU<ODJIN�NCJPG?�PN@
�

`� Requir e complex passw or ds
�-I@�M@<NJI�K<NNRJM?N�<M@�

>JHKMJHDN@?�DN�OC<O�OC@T�><I�=@�@<NDGT�BP@NN@?
���M@>@IO�NOP?T�

AJPI?�OC<O�OC@�OJK�OCM@@�K<NNRJM?N�K@JKG@�PN@?�R@M@�

password��123456�<I?� 12345678
9�:���K<NNRJM?�NCJPG?�IJO�=@�

NDHKG@��JM�<�RJM?�OC<O�><I�=@�AJPI?�DI�<�?D>ODJI<MT
�&<>F@MN�

ADMNO�<OO@HKO�OJ�>M<>F�<�K<NNRJM?�=T�O@NODIB�@Q@MT�O@MH�DI�OC@�

?D>ODJI<MT
�' INO@<?��<�BJJ?�K<NNRJM?�KJGD>T�NCJPG?�M@LPDM@�OC@�

PN@�JA�<�HDIDHPH�JA�@DBCO�>C<M<>O@MN��<O�G@<NO�JI@�PKK@M�> <N@�

G@OO@M��JI@�NK@>D<G�>C<M<>O@M��<I?�JI@�?DBDO
�

`� Change passwor ds r egular ly
�'O�DN�@NN@IOD<G�OC<O�PN@MN�>C<IB@�

OC@DM�K<NNRJM?N�JI�<�M@BPG<M�=<NDN
��GNJ��K<NNRJM?N�H<T�IJO�=@�

M@PN@?
�3 N@MN�NCJPG?�>C<IB@�OC@DM�K<NNRJM?N�@Q@MT�NDSOT�OJ�

IDI@OT�?<TN��@INPMDIB�OC<O�<IT�K<NNRJM?N�OC<O�HDBCO�C<Q@�=@@I�

NOJG@I�JM�BP@NN@?�RDGG�IJO�=@�<=G@�OJ�=@�PN@?�<B<DINO�OC@�

>JHK<I T
�

`� Tr ain em ployees not to gi ve away passwor ds
�-I@�J A�OC@�

KMDH<MT�H@OCJ?N�PN@?�OJ�NO@<G�K<NNRJM?N�DN�OJ�NDHKGT�ADBPM@�

OC@H�JPO�=T�<NFDIB�OC@�PN@MN�AJM�OC@DM�K<NNRJM?
�Pretexting 

J>>PMN�RC@I�<I�<OO<>F@M�><GGN�<�C@GK?@NF�JM�N@>PMDOT�

<?HDIDNOM<OJM�<I?�KM@O@I?N�OJ�=@�<�K<MOD>PG<M�<POCJMDU@?�PN@M�

C<QDIB�OMJP=G@�GJBBDIB�DI
�2C@I��=T�KMJQD?DIB�NJH@�K@MNJI<G�

DIAJMH<ODJI�<=JPO�OC@�<POCJMDU@?�PN@M��OC@�<OO<>F@M�>JI QDI>@N�

OC@�N@>PMDOT�K@MNJI�OJ�M@N@O�OC@�K<NNRJM?�<I?�O@GG�CDH�RC<O�DO�

DN
��IJOC@M�R<T�OC<O�@HKGJT@@N�H<T�=@�OMD>F@?�DIOJ�BDQDIB�<R<T�

K<NNRJM?N�DN�OCMJPBC�@�H<DG�KCDNCDIB
�Phishing�J>>PMN�RC@I�<�

PN@M�M@>@DQ@N�<I�@�H<DG�OC<O�GJJFN�<N�DA�DO�DN�AMJH�<�OMPNO@?�

NJPM>@��NP>C�<N�OC@DM�=<IF�JM�@HKGJT@M
�' I�OC@�@�H<DG�OC@�PN@M�

DN�<NF@?�OJ�>GD>F�<�GDIF�<I?�GJB�DI�OJ�<�R@=NDO@�OC<O�HDHD>N�OC@�

B@IPDI@�R@=NDO@��OC@I�@IO@M�OC@DM�'"�<I?�K<NNRJM?
�2C@�PN@M'"�

<I?�K<NNRJM?�<M@�OC@I�><KOPM@?�=T�OC@�<OO<>F@M
�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	



Encryption 

+<I T�ODH@N�<I�JMB<IDU<ODJI�I@@?N�OJ�OM<INHDO�DIAJMH<ODJI�JQ@M�OC@�

' I O@MI@O� JM� OM<INA@M� DO� JI� @SO@MI<G� H@?D<� NP>C� <N� <� AG<NC� ?MDQ@
� 'I�

OC@N@�><N@N��@Q@I�RDOC�KMJK@M�<POC@IOD><ODJI�<I?�<>>@NN�>JI OMJG��DO�

DN�KJNND=G@�AJM�<I�PI< POCJMDU@?�K@MNJI�OJ�B<DI�<>>@NN�OJ�OC@�?<O<
�

#I>MTKODJI� DN� <� KMJ>@NN� JA� @I>J?DIB� ?<O<� PKJI� DON� OM<INHDNNDJI�

JM� NOJM<B@� NJ� OC<O� JIGT� <POCJMDU@?� DI?DQD?P<GN� ><I� M@<?� DO
�2CDN�

@I>J?DIB�DN�<>>JHKGDNC@?�=T�NJAOR<M@�RCD>C�@I>J?@N�OC@�KG<DI�O@SO�

OC<O� I@@?N� OJ� =@� OM<INHDOO@?� �@I>MTKODJI	
� 2C@I� OC@� M@>DKD@IO�

M@>@DQ@N� OC@�>DKC@M� O@SO�<I?� ?@>J?@N� DO� �?@>MTKODJI	
� ' I� JM?@M� AJM�

OCDN�OJ�RJMF��OC@�N@I?@M�<I?�M@>@DQ@M�I@@?�OJ�<BM@@�JI�OC@�H@OCJ?�

JA� @I>J?DIB� NJ� OC<O� =JOC� K<MOD@N� C<Q@� OC@� N<H@� H@NN<B@
� )IJRI�

<N�symmetric k ey encryption ��=JOC�K<MOD@N�NC<M@�OC@�@I>MTKODJI�F@T��

@I<=GDIB�OC@H�OJ�@I>J?@�<I?�?@>J?@�@<>C�JOC@M]N�H@NN<B@N
�

�I� <GO@MI<ODQ@� OJ� NTHH@OMD>� F@T� @I>MTKODJI� DN�public k ey 

encryption 
�' I�KP=GD>�F@T�@I>MTKODJI��ORJ�F@TN�<M@�PN@?��<�KP=GD>�F@T�

<I?� <�KMDQ<O@� F@T
� 2J� N@I?� <I� @I>MTKO@?�H@NN<B@�� TJP� J=O<DI� OC@�

KP=GD>�F@T��@I>J?@�OC@�H@NN<B@��<I?�N@I?�DO
�2C@�M@>DKD@IO�OC@I�PN@N�

OC@DM�KMDQ<O@�F@T�OJ�?@>J?@�DO
�2C@�KP=GD>�F@T�><I�=@�BDQ@I�OJ�<ITJI@�

RCJ�RDNC@N�OJ�N@I?�OC@�M@>DKD@IO�<�H@NN<B@
�#<>C�PN@M�NDHKGT�I@@?N�

JI@�KMDQ<O@�F@T�<I?�JI@�KP=GD>�F@T�DI�JM?@M�OJ�N@>PM@�H@NN<B@N
�2C@�

KMDQ<O@�F@T�DN�I@>@NN<MT�DI�JM?@M�OJ�?@>MTKO�<�H@NN<B@�N@IO�RDOC�OC@�

KP=GD>�F@T
�

, JOD>@�DI�OC@�DH<B@�CJR�OC@�N@I?@M�JI�OC@�G@AO�>M@<O@N�<�KG<DIO@SO�

H@NN<B@�RCD>C�DN�OC@I�@I>MTKO@?�RDOC�<�KP=GD>�F@T
�2C@�>DKC@M@?�

O@SO� DN� OM<INHDOO@?� OCMJPBC� OC@� >JHHPID> <ODJI� >C<II@G� <I?� OC@�

M@>DKD@IO� PN@N� OC@DM� KMDQ<O@� F@T� OJ� ?@>MTKO� OC@� H@NN<B@� <I?� OC@I�

M@<?�OC@�KG<DI�O@SO
�

!C<KO@M����'IAJMH<ODJI�1TNO@HN�1@>PMDOT��V�����



Public Key 
Encr yption 

Sidebar: Blockchain and Bitcoin 

Blockchain 

' I OMJ?P>@?�DI� �����<N�K<M O�JA�<�KMJKJN<G�AJM� DO>JDI��  GJ>F>C<DI�DN�

<�K@@M�OJ�K@@M�I@ORJMF�RCD>C�KMJQD?@N�<I�JK@I��?DNOMD=PO@?�M@>JM?�

JA� OM<IN<>ODJIN� =@OR@@I� ORJ� K<MOD@N
� �� ^K@@M�OJ�K@@M_� I@ORJMF� DN�

JI@� RC@M@� OC@M@� DN� IJ� N@MQ@M� =@OR@@I� OC@� ORJ� IJ?@N� OMTDIB� OJ�

>JHHPID> <O@
�#NN@IOD<GGT��OCDN�H@<IN�OC<O�@<>C�IJ?@�<>ON�<N�<�N@MQ@M�

<I?�<�>GD@IO
�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	



1PKKJMO@MN� N@@� =GJ>F>C<DI� <N� <� OJJG� OJ� NDHKGDAT� <GG� OTK@N� JA�

OM<IN<>ODJIN��K<TH@ION��>JI OM<>ON��@O>
�+JODQ<ODJI�>JH@N�AMJH�OC@�

?@NDM@� OJ� M@HJQ@� OC@� HD??G@H<I� �G<RT@M�� =<IF @M�� =MJF@M	� AMJH�

OM<IN<>ODJIN�� H<FDIB� OC@H� HJM@� @AAD>D@IO� <I?� M@<?DGT� <Q<DG<=G@�

<>MJNN� OC@� 'I O@MI@O
�  GJ>F>C<DI� DN� <GM@<?T� =@DIB� PN@?� OJ� OM<>F�

KMJ?P>ON�OCMJPBC�NPKKGT�>C<DIN
�

 GJ>F>C<DI� DN� >JIND?@M@?� <� foundational � O@>CIJGJBT�� KJO@IOD<GGT�

>M@<ODIB� I@R�AJPI?< ODJIN�DI�@>JIJHD>N�<I?�NJ>D<G�NTNO@HN
�2C@M@�

<M@� IPH@MJPN� >JI> @MIN� <=JPO�  GJ>F>C<DI� <I?� DON� <?JKODJI
�

!JIND?@M�OC@�AJGGJRDIB��

`� Speed of adoption 
�' IDOD<GGT�OC@M@�DN�<�BM@<O�?@<G�JA�@IOCPND<NH�

=T�<�NH<GG�BMJPK
�&JR@Q@M��<?JKODJI�JI�<�G<MB@M�N><G@�><I�O<F@�

<�BM@<O�IPH=@M�JA�T@<MN�@Q@I�?@><?@N�AJM�<�RJMG?RD?@�

<>>@KO<I>@�JA�<�I@R�H@OCJ?�JA�?JDIB�=PNDI@NN
�

`� Governance 
�2C@�=<IFDIB�N@>OJM��=JOC�DI�DI?DQD?P<G�>JPI OMD@N�

�3 
�1
�$@?@M<G�0@N@MQ@�1TNO@H	�<I?�OC@�RJMG?�<O�G<MB@��OC@�

' I O@MI<ODJI<G�+JI@O<MT�$PI?	��> JI OMJGN�ADI<I>D<G�OM<IN<>ODJIN
�

-I@�KPMKJN@�JA�OC@N@�JMB<IDU<ODJIN�DN�<I�<OO@HKO�OJ�<QJD?�

=<IFDIB�<I?�ADI<I>D<G�NTNO@HN�>JGG<KN@
� GJ>F>C<DI�RDGG�M@NPGO�

DI�OC@�BJQ@MI<I>@�JA�ADI<I>D<G�OM<IN<>ODJIN�NCDAODIB�<R<T�AMJH�

OC@N@�BJQ@MIH@IO�>JI OMJGG@?�DINODOPODJIN
�

`� Smart con tr acts 
�2C@�NH<MO�>JI OM<>O�RDGG�M@�NC<K@�CJR�

=PNDI@NN@N�DIO@M<>O
�'O�DN�KJNND=G@�AJM�=GJ>F>C<DI�OJ�

<POJH<OD><GGT�N@I?�K<TH@IO�OJ�<�Q@I?JM�OC@�DINO<IO�OC@�

KMJ?P>O�DN�?@GDQ@M@?�OJ�OC@�>PNOJH@M
�1P>C� N̂@GA�@S@>PODIB_�

>JI OM<>ON�<M@�<GM@<?T�O<FDIB�KG<>@�DI�=<IFDIB�<I?�Q@IOPM@�

><KDO<G�API?DIB
���

+<I T� <M@� AJM@><NODIB� NJH@� PIDQ@MN<G� AJMH� JA� K<TH@IO� JM� Q<GP@�

OM<INA@M�AJM�=PNDI@NN�OM<IN<>ODJIN
� GJ>F>C<DI�<I?� DO>JDI�<M@�=@DIB�

PN@?� OJ� OM<INAJMH� =<IFDIB� DI� Q<MDJPN� GJ><ODJIN� <MJPI?� OC@� RJMG?
�

�
 �9� :�
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2C@� AJGGJRDIB�  DO>JDI� N@>ODJI� DI>GP?@N� <� GJJF� <O� <� I@R� =<IFDIB�

Q@IOPM@�DI�2<IU<ID<��#<NO��AMD><
�

Bitcoin 

Bitcoin logo 

 DO>JDI� DN� <� RJMG?� RD?@� K<TH@IO� NTNO@H� PNDIB� >MTKOJ>PMM@I>T
� 'O�

API>ODJIN� RDOCJPO� <� >@IOM<G� =<IF�� JK@M<ODIB� <N� <� K@@M�OJ�K@@M�

I@ORJMF�RDOC�OM<IN<>ODJIN�C<KK@IDIB�?DM@>OGT�=@OR@@I�Q@I?JMN�<I?�

=PT@MN
� 0@>JM?N� AJM� OM<IN<>ODJIN� <M@� M@>JM?@?� DI� OC@� =GJ>F>C<DI
�

 DO>JDI� O@>CIJGJBT� R<N� M@G@<N@?� DI� ���� 
� 2C@� 3IDQ@MNDOT� JA�

!<H=MD?B@�@NODH<O@?�OC@M@�R@M@� �
�� <I?� �
��HDGGDJI� PIDLP@�PN@MN�

JA�=DO>JDI�DI� ���� 
� �2CDN�R@=�NDO@�KMJQD?@N�HJM@�DIAJMH<ODJI�<=JPO�

=DO>JDI
�

�� H<EJM� =DO>JDI� KMJE@>O� DN� PI?@MR<T� DI� 2<IU<ID<
�  PNDI@NN�

OM<IN<>ODJIN� DI� OCDN� #<NO� �AMD><I� > JPI OMT� <M@� AM<PBCO� RDOC� H<IT�

>C<GG@IB@N�NP>C�<N�>JPI O@MA@DO�>PMM@I>T�<I?�<�����OM <IN<>ODJI�A@@�

JI�DI?DQD?P<GN�RCJ�?J�IJO�C<Q@�<�=<IF�<>>JPI O
�1@Q@IOT�K@M>@IO�JA�

OC@�>JPI OMT]N�KJKPG<ODJI�A<GG�DIOJ�OCDN�><O@BJMT
� @I E<HDI�$@MI<I?@N��

�
 �9�� :�
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Diagr am of VPN (click to enlar ge). Attribution to 
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Isabel screen shot 

Sidebar: Isabel Ð A Health Care DSS 
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The SDLC method (click to enlar ge) 

DI>GP?@N�OM<DIDIB�OC@�PN@MN��KMJQD?DIB�?J>PH@IO<ODJI��<I?�?<O<�

>JI Q@MNDJI�AMJH�OC@�KM@QDJPN�NTNO@H�OJ�OC@�I@R�NTNO@H
�

'HKG@H@IO<ODJI�><I�O<F@�H<IT�AJMHN��?@K@I?DIB�JI�OC@�OTK@�

JA�NTNO@H��OC@�IPH=@M�<I?�OTK@�JA�PN@MN��<I?�CJR�PMB@IO�DO�DN�

OC<O�OC@�NTNO@H�=@>JH@�JK@M<ODJI<G
�2C@N@�?DAA@M@IO�AJMHN�JA�

DHKG@H@IO<ODJI�<M@�>JQ@M@?�G<O@M�DI�OC@�>C<KO@M
�

� 
� Maintenance. �2CDN�ADI<G�KC<N@�O<F@N�KG<>@�JI>@�OC@�

DHKG@H@IO<ODJI�KC<N@�DN�>JHKG@O@
�'I�OC@�H<DIO@I<I>@�KC<N@�

OC@�NTNO@H�C<N�<�NOMP>OPM@?�NPKKJMO�KMJ>@NN�DI�KG<>@
�0@KJMO@?�

=PBN�<M@�ADS@?�<I?�M@LP@NON�AJM�I@R�A@<OPM@N�<M@�@Q<GP<O@?�<I?�

DHKG@H@IO@?
��GNJ��NTNO@H�PK?<O@N�<I?�=<>FPKN�JA�OC@�

NJAOR<M@�<M@�H<?@�AJM�@<>C�I@R�Q@MNDJI�JA�OC@�KMJBM<H
�1DI>@�

H<DIO@I<I>@�DN�IJMH<GGT�<I�-K@M<ODIB�#SK@IN@��- . #6	�RCDG@�

HP>C�JA�?@Q@GJKH@IO�DN�<�!<KDO<G�#SK@IN@��! �. #6	��API?N�

IJMH<GGT�>JH@�JPO�JA�?DAA@M@IO�=P?B@ON�JM�>JNO�>@IO@MN
�

2C@� 1"* !� H@OCJ?JGJBT� DN�

NJH@ODH@N� M@A@MM@?� OJ� <N� OC@�

R<O@MA<GG� H@OCJ?JGJBT� OJ�

M@KM@N@IO� CJR� @<>C� NO@K� DN� <�

N@K<M<O@� K<MO� JA� OC@� KMJ>@NN
�

-IG T� RC@I� JI@� NO@K� DN�

>JHKG@O@?� ><I� <IJOC@M� NO@K�

=@BDI
� �AO@M� @<>C� NO@K� <I�

JMB<IDU<ODJI�HPNO�?@>D?@�RC@I�

OJ�HJQ@�OJ�OC@�I@SO�NO@K
�2CDN�H@OCJ?JGJBT�C<N�=@@I�>MDOD>DU@?�AJM�

=@DIB�LPDO@�MDBD?��<GGJRDIB�HJQ@H@IO�DI�JIGT�JI@�?DM@>ODJI��I<H@GT��

AJMR<M?�DI�OC@�>T>G@
�$JM�@S<HKG@��>C<IB@N�OJ�OC@�M@LPDM@H@ION�<M@�

IJO� <GGJR@?� JI> @� OC@� KMJ>@NN� C<N� =@BPI
� ,J� NJAOR<M@� DN� <Q<DG<=G@�

PI ODG�<AO@M�OC@�KMJBM<HHDIB�KC<N@
�

�B<DI��1" * !�R <N�?@Q@GJK@?�AJM�G<MB@��NOMP>OPM@?�KMJE@>ON
�.MJE@>ON�

PNDIB� 1"* !� > <I� NJH@ODH@N� O<F@� HJIOCN� JM� T@<MN� OJ� >JHKG@O@
�

 @><PN@�JA�DON�DIAG@SD=DGDOT�<I?�OC@�<Q<DG<=DGDOT�JA�I@R�KMJBM<HHDIB�

O@>CIDLP@N� <I?� OJJGN�� H<IT� JOC@M� NJAOR<M@� ?@Q@GJKH@IO�

!C<KO@M�����'IAJMH<ODJI�1TNO@HN�"@Q@GJKH@IO��V�����

https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2019/07/SDLC-Waterfall.png
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2019/07/SDLC-Waterfall.png


H@OCJ?JGJBD@N�C<Q@�=@@I�?@Q@GJK@?
�+<I T�JA�OC@N@�M@O<DI�NJH@�JA�

OC@�PI?@MGTDIB�>JI> @KON�JA�1"* !��=PO�<M@�IJO�<N�MDBD?
�

Rapid Application Development 

RAD Methodology (click to enlar ge) 

0<KD?� �KKGD><ODJI� "@Q@GJKH@IO� �0�" 	� AJ>PN@N� JI� LPD>FGT� =PDG?DIB�

<�RJMFDIB�HJ?@G�JA�OC@�NJAOR<M@��B@OODIB�A@@?=<>F�AMJH�PN@MN��<I?�

OC@I�PNDIB�OC<O�A@@?=<>F�OJ�PK?<O@�OC@�RJMFDIB�HJ?@G
��AO@M�N@Q@M<G�

DO@M<ODJIN� JA� ?@Q@GJKH@IO�� <� ADI<G� Q@MNDJI� DN� ?@Q@GJK@?� <I?�

DHKG@H@IO@?
�

2C@�0�"�H@ OCJ?JGJBT�>JINDNON�JA�AJPM�KC<N@N
�

�
� Requirements Planning. �2CDN�KC<N@�DN�NDHDG<M�OJ�OC@�KM@GDHDI<MT�

<I<GTNDN��NTNO@H�<I<GTNDN��<I?�?@NDBI�KC<N@N�JA�OC@�1"* !
�' I�

OCDN�KC<N@�OC@�JQ@M<GG�M@LPDM@H@ION�AJM�OC@�NTNO@H�<M@�?@ADI@?��

<�O@<H�DN�D?@IODAD@?��<I?�A@<ND=DGDOT�DN�?@O@MHDI@?
�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	

https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/06/RADModel.jpg
https://opentextbook.site/informationsystems2019/wp-content/uploads/sites/3/2018/06/RADModel.jpg


�
� User Design.�' I�OC@�PN@M�?@NDBI�KC<N@�M@KM@N@IO<ODQ@N�JA�OC@�

PN@MN�RJMF�RDOC�OC@�NTNO@H�<I<GTNON��?@NDBI@MN��<I?�

KMJBM<HH@MN�OJ�DIO@M<>ODQ@GT�>M@<O@�OC@�?@NDBI�JA�OC@�NTNO@H
�

1JH@ODH@N�<�(JDIO��KKGD><ODJI�"@Q@GJKH@IO��(�" 	�N@NNDJI�DN�

PN@?�OJ�A<>DGDO<O@�RJMFDIB�RDOC�<GG�JA�OC@N@�Q<MDJPN�

NO<F@CJG?@MN
���(�"�N@NNDJI�=MDIBN�<GG�JA�OC@�NO<F@CJG?@MN�AJM�<�

NOMP>OPM@?�?DN>PNNDJI�<=JPO�OC@�?@NDBI�JA�OC@�NTNO@H
�

�KKGD><ODJI�?@Q@GJK@MN�<GNJ�K<MOD>DK<O@�<I?�J=N@MQ@��OMTDIB�OJ�

PI?@MNO<I?�OC@�@NN@I>@�JA�OC@�M@LPDM@H@ION
�

�
� Construction. �' I�OC@�>JINOMP>ODJI�KC<N@�OC@�<KKGD><ODJI�

?@Q@GJK@MN��RJMFDIB�RDOC�OC@�PN@MN��=PDG?�OC@�I@SO�Q@MNDJI�JA�

OC@�NTNO@H�OCMJPBC�<I�DIO@M<>ODQ@�KMJ>@NN
�!C<IB@N�><I�=@�

H<?@�<N�?@Q@GJK@MN�RJMF�JI�OC@�KMJBM<H
�2CDN�NO@K�DN�

@S@>PO@?�DI�K<M<GG@G�RDOC�OC@�3N@M�"@NDBI�NO@K�DI�<I�DO@M<ODQ@�

A<NCDJI��H<FDIB�HJ?DAD><ODJIN�PIODG�<I�<>>@KO<=G@�Q@MNDJI�JA�

OC@�KMJ?P>O�DN�?@Q@GJK@?
�

�
� Cutover.�!POJQ@M�DIQJGQ@N�NRDO>CDIB�AMJH�OC@�JG?�NTNO@H�OJ�OC@�

I@R�NJAOR<M@
�2DHDIB�JA�OC@�>POJQ@M�KC<N@�DN�>MP>D<G�<I?�DN�

PNP<GGT�?JI@�RC@I�OC@M@�DN�GJR�<>ODQDOT
�$JM�@S<HKG@��'2�

NTNO@HN�DI�CDBC@M�@?P><ODJI�PI?@MBJ�H<I T�>C<IB@N�<I?�

PKBM<?@N�?PMDIB�OC@�NPHH@M�JM�=@OR@@I�A<GG�N@H@NO@M�<I?�

NKMDIB�N@H@NO@M
��KKMJ<>C@N�OJ�OC@�HDBM<ODJI�AMJH�OC@�JG?�OJ�

OC@�I@R�NTNO@H�Q<MT�=@OR@@I�JMB<IDU<ODJIN
�1JH@�KM@A@M�OJ�

NDHKGT�NO<MO�OC@�I@R�NJAOR<M@�<I?�O@MHDI<O@�PN@�JA�OC@�JG?�

NJAOR<M@
�-OC@MN�>CJJN@�OJ�PN@�<I�DI>M@H@IO<G�>POJQ@M��

=MDIBDIB�JI@�K<MO�JIGDI@�<O�<�ODH@
���>POJQ@M�OJ�<�I@R�

<>>JPI ODIB�NTNO@H�H<T�=@�?JI@�JI@�HJ?PG@�<O�<�ODH@�NP>C�<N�

B@I@M<G�G@?B@M�ADMNO��OC@I�K<TMJGG��AJGGJR@?�=T�<>>JPI ON�

M@>@DQ<=G@��@O>
�PIODG�<GG�HJ?PG@N�C<Q@�=@@I�DHKG@H@IO@?
���

OCDM?�<KKMJ<>C�DN�OJ�MPI�=JOC�OC@�JG?�<I?�I@R�NTNO@HN�DI�

K<M<GG@G��>JHK<MDIB�M@NPGON�?<DGT�OJ�>JIADMH�OC@�I@R�NTNO@H�DN�

<>>PM<O@�<I?�?@K@I?<=G@
���HJM@�OCJMJPBC�?DN>PNNDJI�JA�

DHKG@H@IO<ODJI�NOM<O@BD@N�<KK@<MN�I@<M�OC@�@I?�JA�OCDN�

>C<KO@M
�

!C<KO@M�����'IAJMH<ODJI�1TNO@HN�"@Q@GJKH@IO��V�����



�N� TJP�><I�N@@�� OC@�0�"�H@ OCJ?JGJBT�DN�HP>C�HJM@�>JHKM@NN@?�

OC<I� 1" * !
� +<I T� JA� OC@� 1"* !� NO@KN� <M@� >JH=DI@?� <I?� OC@� AJ>PN�

DN� JI� PN@M� K<MOD>DK<ODJI� <I?� DO@M<ODJI
� 2CDN� H@OCJ?JGJBT� DN� HP>C�

=@OO@M� NPDO@?� AJM� NH<GG@M� KMJE@>ON� OC<I� 1"* !� <I?� C<N� OC@� <??@?�

<?Q<I O<B@�JA�BDQDIB�PN@MN�OC@�<=DGDOT�OJ�KMJQD?@�A@@?=<>F�OCMJPBCJPO�

OC@�KMJ>@NN
�1"* !�M@LPDM@N�HJM@�?J>PH@IO<ODJI�<I?�<OO@IODJI�OJ�

?@O<DG�<I?�DN�R@GG�NPDO@?�OJ�G<MB@��M@NJPM>@�DIO@INDQ@�KMJE@>ON
�0�"�

H<F@N� HJM@� N@IN@� AJM� NH<GG@M� KMJE@>ON� OC<O� <M@� G@NN� M@NJPM>@�

DIO@INDQ@�<I?�I@@?�OJ�=@�?@Q@GJK@?�LPD>FGT
�

Agile Methodologies 
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Agile Methodology 

Agile and Iterative Development 
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Lean Methodology (click to enlar ge) 
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Lean Methodology 
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The quality triangle ( click to enlar ge) 
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Sidebar: The Quality Triangle 
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Generations of Programming Languages 
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MOV DS:[0],CX 

MOV CX,4321 

MOV AX,DS:[0] 

MOV BX,DS:[2] 

ADD AX,BX 

MOV DS:[4],AX 
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Screen shot 
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Integrated Development Environment 
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Here is some text. <em>Here is some emphasized text.</em> 

<h2>Here is a second-level heading</h2) 

Here is some more text. 
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<style> 
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text-align:center; 
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</style> 
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Build vs. Buy 
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Web Services 
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End-User Computing (EUC) 
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Sidebar: Mismanaging Change 
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Maintenance 
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Study Questions 
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Labs 
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measurements = (8, 20) 

print("Original measurements:") 

for measurement in measurements: 

   print(measurement) 

measurements = (170, 72) 

print("\nModified measurements:") 

for measurement in measurements: 

   print(measurement) 
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package calcTuition; 

//import Scanner 

import java.util.Scanner; 
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public class CalcTuition 

{ 

public static void main(String[] args) 

{ 

//Declare variables 

int credits; 

final double TUITION_RATE = 100; 

double tuitionTotal; 

//Get user input 

Scanner inputDevice = new Scanner(System.in); 

System.out.println("Enter the number of credits: "); 

credits = inputDevice.nextInt(); 

//Calculate tuition 

tuitionTotal = credits + TUITION_RATE; 

//Display tuition total 

System.out.println("You total tuition is: " + tuitionTotal); 

} 

} 
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Chapter 11: Globalization and 
the Digital Divide 
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Internet 
Statistics by 
Continent. 
Source: 
https:/ /www
.internetwor l
dstats.com/
stats.htm. 
(Click to 
enlar ge) 
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The Network Society 
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_�

�
 �9� :�

�
 �9� :�

!C<KO@M�����%GJ=<GDU<ODJI�<I?�OC@�"DBDO<G�"DQD?@��V�����



`� ^%GJ=<GDU<ODJI��
� � �DN�JPM�>PMM@IO�@M<��=@BDIIDIB�DI�OC@�T@<M�

���� 
�2C@�>JI Q@MB@I>@�JA�OC@�K@MNJI<G�>JHKPO@M��AD=@M�JKOD>�

' I O@MI@O�>JII@ >ODJIN��<I?�NJAOR<M@�C<N�>M@<O@?�<�^AG<O�RJMG?�

KG<OAJMH_�OC<O�<GGJRN�NH<GG�BMJPKN�<I?�@Q@I�DI?DQD?P<GN�OJ�BJ�

BGJ=<G
�2C@�RJMG?�C<N�NCMPIF�AMJH�NDU@�N̂H<GG_�OJ�NDU@�^ODIT
_�

�> >JM?DIB�OJ�$MD@?H<I��OCDN�OCDM?�@M<�JA�BGJ=<GDU<ODJI�R<N�=MJPBCO�

<=JPO�� DI� H<IT� M@NK@>ON�� =T� DIAJMH<ODJI� O@>CIJGJBT
� 1JH@� JA� OC@�

NK@>DAD>�O@>CIJGJBD@N�DI>GP?@��

`� Gr aphical user in terface f or the per sonal com puter 

popularized in the la te 1980s
� @AJM@�OC@�BM<KCD><G�PN@M�

DIO@MA<>@��PNDIB�<�>JHKPO@M�R<N�M@G<ODQ@GT�?DAAD>PGO��M@LPDMDIB�

PN@MN�OJ�OTK@�>JHH<I?N�M<OC@M�OC<I�>GD>F�<�HJPN@
� T�H<FDIB�

OC@�K@MNJI<G�>JHKPO@M�NJH@OCDIB�OC<O�<ITJI@�>JPG?�PN@��OC@�

>JHKPO@M�=@><H@�<�OJJG�JA�QDMOP<GGT�@Q@MT�K@MNJI��IJO�EPNO�

OCJN@�DIOMDBP@?�=T�O@>CIJGJBT
�$MD@?H<I�N< TN�OC@�K@MNJI<G�

>JHKPO@M�H<?@�K@JKG@�HJM@�KMJ?P>ODQ@�<I?��<N�OC@�'I O@MI@O�

@QJGQ@?��H<?@�DO�NDHKG@M�OJ�>JHHPID> <O@�DIAJMH<ODJI�

RJMG?RD?@
�

`� Build -ou t o f the I nternet infr astructur e during the dot -com 

boom during the la te- 1990s
�"PMDIB�OC@�G<O@�����N��

O@G@>JHHPID> <ODJIN�>JHK<ID@N�G<D?�OCJPN<I?N�JA�HDG@N�JA�AD=@M�

JKOD>�><=G@�<GG�JQ@M�OC@�RJMG?��OPMIDIB�I@ORJMF�

>JHHPID> <ODJIN�DIOJ�<�>JHHJ?DOT
�� O�OC@�N<H@�ODH@��OC@�

' I O@MI@O�KMJOJ>JGN��NP>C�<N�1+2.��@�H<DG	��&2+*��R@=�K<B@N	��

<I?�2!. �'.�� I@ORJMF�>JHHPID> <ODJIN	�=@><H@�NO<I?<M?N�OC<O�

R@M@�<Q<DG<=G@�AJM�AM@@�<I?�PN@?�=T�@Q@MTJI@�OCMJPBC�OC@DM�

@H<DG�KMJBM<HN�<I?�R @=�=MJRN@MN
�

`� Intr oduction o f softw are to au toma te and in tegr ate business 

pr ocesses
��N�OC@�'I O@MI@O�>JI ODIP@?�OJ�BMJR�<I?�=@>JH@�OC@�

?JHDI<I O�AJMH�JA�>JHHPID> <ODJI��DO�=@><H@�@NN@IOD<G�OJ�=PDG?�

JI�OC@�NO<I?<M?N�?@Q@GJK@?�@<MGD@M�NJ�OC<O�OC@�R@=NDO@N�<I?�

<KKGD><ODJIN�MPIIDIB�JI�OC@�'I O@MI@O�RJPG?�RJMF�R@GG�OJB@OC@M
�

$MD@?H<I�> <GGN�OCDN�^RJMFAGJR�NJAOR<M@�_�=T�RCD>C�C@�H@<IN�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	



NJAOR<M@�OC<O�<GGJRN�K@JKG@�OJ�RJMF�OJB@OC@M�HJM@�@<NDGT��<I?�

<GGJRN�?DAA@M@IO�NJAOR<M@�<I?�?<O<=<N@N�OJ�DIO@BM<O@�RDOC�@<>C�

JOC@M�HJM@�@<NDGT
�#S<HKG@N�DI>GP?@�K<TH@IO�KMJ>@NNDIB�

NTNO@HN�<I?�NCDKKDIB�><G>PG<OJMN
�

2C@N@� OCM@@� O@>CIJGJBD@N� ><H@� OJB@OC@M� DI� OC@� G<O@� ����N� OJ�

>M@<O@�<�K̂G<OAJMH�AJM�BGJ=<G�>JGG<=JM<ODJI
_�-I> @�OC@N@�O@>CIJGJBD@N�

R@M@�DI�KG<>@��OC@T�>JI ODIP@?�OJ�@QJGQ@
�$MD@?H<I�<GNJ�KJDION�JPO�

<�>JPKG@�HJM@�O@>CIJGJBD@N�OC<O�C<Q@�>JI OMD=PO@?�OJ�OC@�AG<O�RJMG?�

KG<OAJMH��I<H@GT�OC@�JK@I�NJPM>@�HJQ@H@IO�?DN>PNN@?�DI�!C<KO@M�

���<I?�OC@�<?Q@IO�JA�HJ=DG@�O@>CIJGJBD@N
�

#>JIJHDNO�.<IF<E�%C@H<R<O�<POCJM@?�OC@�=JJF�World 3.0�DI������

DI� <I� <OO@HKO� OJ� KMJQD?@� <� HJM@� HJ?@M<O@� <I?� M@N@<M>C�=<N@?�

<I<GTNDN�JA�BGJ=<GDU<ODJI
�5CDG@�$MD@?H<I�O<GF@?�RDOC�DI?DQD?P<GN�<I?�

KMJ?P>@?�<I�<I@>?JO<GGT�=<N@?�=JJF��%C@H<R<O]N�<KKMJ<>C�R<N�OJ�

M@N@<M>C�@>JIJHD>�?< O<��OC@I�?M<R�>JI>GPNDJIN�<=JPO�BGJ=<GDU<ODJI
�

&DN�M@N@<M>C�AJPI?�OC@�AJGGJRDIB��

`� +<DG@?�G@OO@MN�OC<O�>MJNN�DIO@MI<ODJI<G�=JM?@MN������

`� 2@G@KCJI@�><GGDIB�HDIPO@N�OC<O�<M@�DIO@MI<ODJI<G������

`� ' I O@MI@O�OM<AAD>�OC<O�DN�MJPO@?�<>MJNN�DIO@MI<ODJI<G�=JM?@MN���

����

`� , <ODJI<G��<N�JKKJN@?�OJ�DIO@MI<ODJI<G��24�I@RN�NJPM>@N�������

`� $DMNO�B@I@M<ODJI�DHHDBM<I ON�<N�KJMODJI�JA�RJMG?]N�KJKPG<ODJI���

���

`� . @JKG@�RCJ�<O�NJH@ODH@�DI�OC@DM�GDQ@N�RDGG�>MJNN�<I�

DIO@MI<ODJI<G�=JM?@M�������

`� %GJ=<G�@SKJMON�<N�KJMODJI�JA�OC@�Q<GP@�JA�<GG�BJJ?N�KMJ?P>@?�DI�

OC@�RJMG?�������
��

�> >JM?DIB�OJ�%C@H<R<O��RCDG@�OC@�'I O@MI@O�C<N�C<?�<I�DHK<>O�JI�

�
 �9� :�

!C<KO@M�����%GJ=<GDU<ODJI�<I?�OC@�"DBDO<G�"DQD?@��V�����



OC@�RJMG?]N�@>JIJH T��DO�H<T�R@GG�=@�OC<O�?JH@NOD>�@>JIJHD@N�><I�=@�

@SK@>O@?�OJ�>JI ODIP@�OJ�=@�OC@�H<DI�AJ>PN�DI�HJNO�>JPI OMD@N
�7JP�

><I�R <O>C�%C@H<R<O]N�2@?�2<GF�C@M@
�!PMM@IO�<I?�APOPM@�OM@I?N�RDGG�

=@�?DN>PNN@?�DI�!C<KO@M���
�

The Global Firm 
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Chapter 13: Trends in 
Information Systems 
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Facebook users world wide in June 2017 (Source: Internet W orld 
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Mary Meeker making her I nternet 
Trends presentation 

Personal 

#Q@M� NDI>@� OC@� <?Q@IO� JA� 5@=� �
�� <I?� @�> JHH@M>@�� PN@MN� JA�

DIAJMH<ODJI� NTNO@HN� C<Q@� @SK@>O@?� OJ� =@� <=G@� OJ� HJ?DAT� OC@DM�

@SK@MD@I>@N� OJ� H@@O� OC@DM� K@MNJI<G� O<NO@N
� $MJH� >PNOJH�

=<>FBMJPI?N�JI�> JHKPO@M�?@NFOJKN�OJ�PIDLP@�MDIBOJI@N�JI�HJ=DG@�

KCJI@N��H<F@MN�JA�?DBDO<G�?@QD>@N�KMJQD?@�OC@�<=DGDOT�OJ�K@MNJI<GDU@�

CJR�R @�PN@�OC@H
�+JM@�M@>@IOGT��>JHK<ID@N�NP>C�<N� ,@OAGDS�C<Q@�

=@BPI� <NNDNODIB� OC@DM� PN@MN� RDOC� K@MNJI<GDU<ODJIN� =T� QD@RDIB�

NPBB@NODJIN
� 'I� OC@� APOPM@�� R@� RDGG� =@BDI� N@@DIB� ?@QD>@N� K@MA@>OGT�

H<O>C@?� OJ� JPM� K@MNJI<G� KM@A@M@I>@N�� =<N@?� PKJI� DIAJMH<ODJI�

>JGG@>O@?�<=JPO�PN
�

Sidebar: Mary Meeker and Internet Trends 

!C<KO@MN� NP>C� <N� OCDN� <M@�

?DAAD>PGO� OJ� H<DIO<DI� =@><PN@�

OC@� APOPM@� DN� <� HJQDIB� O<MB@O
�

2C@� N<H@� BJ@N� AJM� =PNDI@NN@N�

GJJFDIB� OJ� ADBPM@� JPO� RC@M@� OJ�

?@Q@GJK� I@R� KMJ?P>ON� <I?�

H<F@� DIQ@NOH@ION
� #IO@M�+<MT�

+ @@F@M��PK�PIODG������<�K<MOI@M�

<O� OC@� IJO<=G@� Q@IOPM@� ><KDO<G�

ADMH�)G@DI@M�.@MFDIN�!<PAD@G?���

 T@MN�<I?�IJR�AJMHDIB�C@M�JRI�DI Q@NOH@IO�BMJPK�� JI?�!<KD O<G
�$JM�

OC@� K<NO� N@Q@M<G� T@<MN�� +N
� +@@F@M� C<N� KM@N@IO@?� OC@� ^'I O@MI@O�

2M@I?N_� M@KJMO� <O� OC@� !J?@� !JIA@M@I>@�� @Q@MT� +< T
� 2C@�

KM@N@IO<ODJI�>JINDNON�JA�M<KD?�ADM@�NPHH<MD@N�JA�?<O<�OC<O�KMJQD?@N�

DINDBCON�DIOJ�<GG�JA�OC@�G<O@NO�OM@I?N�DI�?DBDO<G�O@>CIJGJBD@N�<I?�OC@DM�

!C<KO@M�����2M@I?N�DI�'IAJMH<ODJI�1TNO@HN��V�����

https://www.linkedin.com/in/mary-meeker-5823ba48/
https://www.linkedin.com/in/mary-meeker-5823ba48/


DHK<>O�JI�@>JIJHD@N��>PGOPM@��<I?�DIQ@NODIB
�$JM�OCJN@�R<I ODIB�OJ�

F@@K�PK�RDOC�O@>CIJGJBT��OC@M@�DN�IJ�=@OO@M�R<T�OC<I�OJ�PIK<>F�C@M�

<IIP<G� KM@N@IO<ODJI� =T� R<O>CDIB� <� QD?@J� J A� OC@� KM@N@IO<ODJI� <I?�

M@QD@RDIB�OC@�<NNJ>D<O@?�NGD?@�?@>F
�

&@M@� <M@� OC@� G<NO� A@R� T@<MN� JA� QD?@JN� JA� C@M� KM@N@IO<ODJI�������

���� ������

7JP�><I�QD@R�C@M�NGD?@�?@>FN�AMJH�KM@QDJPN�T@<MN�=T�BJDIB�OJ�OC@�

 JI?�!<KD O<G�<M>CDQ@
�

�

Mobile 

. @MC<KN�OC@�HJNO�DHK<>OAPG�OM@I?�DI�?DBDO<G�O@>CIJGJBD@N�DI�OC@�G<NO�

?@><?@�C<N�=@@I�OC@�<?Q@IO�JA�HJ=DG@�O@>CIJGJBD@N
� @BDIIDIB�RDOC�

OC@�NDHKG@�>@GGKCJI@�DI�OC@�����N�<I?�@QJGQDIB�DIOJ�OC@�NH<MOKCJI@N�

JA� OJ?<T�� OC@� BMJROC� JA� HJ=DG@� C<N� =@@I� JQ@MRC@GHDIB
� &@M@� <M@�

NJH@�F@T�DI?D><OJMN�JA�OCDN�OM@I?��

`� Mobile vs. Desktop 
�+DIPO@N�NK@IO�@<>C�?<T�JI�<�HJ=DG@�

?@QD>@�<M@��
��ODH@N�OC@�IPH=@M�JA�HDIPO@N�NK@IO�JI�<�?@NFOJK�

>JHKPO@M
�

`� Daytime vs. E vening 
�"@NFOJK�PN@�?JHDI<O@N�DI�OC@�?<TODH@�

CJPMN��=PO�HJ=DG@�?@QD>@N�<M@�?JHDI<IO�DI�OC@�@Q@IDIB��RDOC�

K@<F�PN<B@�<MJPI?������KH
�

`� Device usag e
�1H<MOKCJI@N�<M@�PN@?�HJM@�OC<I�<IT�JOC@M�

O@>CIJGJBT
�* <KOJKN�<M@�DI�N@>JI?�KG<>@��AJGGJR@?�=T�O<=G@ON�

CJG?DIB�<�NGDBCO�@?B@�JQ@M�?@NFOJKN
���

`� Smartp hone sales decline 
��> >JM?DIB�OJ�%<MOI@M�%MJPK��RJMG?�

�
 �1H<MO�'INDBCON�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	

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/


RD?@�NH<MOKCJI@�N<G@N�?@>GDI@?�DI�OC@�AJPMOC�LP<MO@M�JA������

=T��
 ���> JHK<M@?�RDOC�OC@�AJPMOC�LP<MO@M�JA�����
�2CDN�DN�OC@�

ADMNO�?@>GDI@�DI�BGJ=<G�NH<MOKCJI@�N<G@N�NDI>@�%<MOI@M�=@B<I�

OM<>FDIB�HJ=DG@�KCJI@�N<G@N�DI�����
����

`� The rise and fall o f tablets 
�' I������OC@�D. <?�NJG?�HJM@�OC<I�

OCM@@�ODH@N�<N�H<IT�PIDON�DI�DON�ADMNO�OR@GQ@�HJIOCN�<N�OC@�

D. CJI@�?D?�DI�DON�ADMNO�OR@GQ@�HJIOCN
�&JR@Q@M��O<=G@O�N<G@N�

?MJKK@?�����AM JH�OC@�AJPMOC�LP<MO@M������OJ�AJPMOC�LP<MO@M�

����
 ����

2C@�?@>GDI@�DI�O<=G@O�N<G@N�>JI ODIP@?�DIOJ������RC@I�A DMNO�

LP<MO@M�N<G@N�?MJKK@?��
���OJ�OC@DM�GJR@NO�OJO<G�NDI>@�OC@�OCDM?�

LP<MO@M�JA�������OC@�T@<M�OC@T�R@M@�DIOMJ?P>@?
��� �' I�

>JHK<MDNJI��.!�N<G@N�?MJKK@?�JIGT��
���DI������> JHK<M@?�RDOC�

O<=G@O�N<G@N�=@DIB�?JRI����
� ���

�N�?DN>PNN@?�DI�>C<KO@M����OC@�<?Q@IO�JA��%�>JII@ >ODJI�O@>CIJGJBD@N�

RDGG�<>>@G@M<O@�<I�<̂GR<TN�>JII@ >O@?_�NO<O@�AJM�<�H<EJMDOT�JA�K@JKG@�

<MJPI?�OC@�RJMG?
�

Wearable 

2C@�<Q@M<B@�NH<MOKCJI@�PN@M�GJJFN�<O�CDN�JM�C@M�NH<MOKCJI@� ����

ODH@N�<�?<T�AJM�API>ODJIN�NP>C�<N�H@NN<BDIB��� ��ODH@N	��KCJI@�><GGN�

���	�� GDNO@IDIB� OJ� HPND>� ���	�� <I?� NJ>D<G� H@?D<� �� 	
+<I T� JA� OC@N@�

API>ODJIN�RJPG?�=@�HP>C�=@OO@M�N@MQ@?�DA�OC@�O@>CIJGJBT�R<N�RJMI�

��
 �%<MOI@M
>JH�

��
 �2@>C>MPI>C�

��
 � PNDI@NN�'IND?@M�

��
 �2@G@BM<KC�

!C<KO@M�����2M@I?N�DI�'IAJMH<ODJI�1TNO@HN��V�����

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/


Wearable 
Devices 
Actual and 
Forecast 
(Source: 
Gartner 
Group, 
August 2017) 

JI��JM�@Q@I�KCTND><GGT�DIO@BM<O@?�DIOJ��JPM�=J?D@N
�2CDN�O@>CIJGJBT�DN�

FIJ RI�<N�<�^R@<M<=G@
_�

5 @<M<=G@N�C<Q@�=@@I�<MJPI?�AJM�<�GJIB�ODH@��RDOC�O@>CIJGJBD@N�

NP>C� <N� C@<MDIB� <D?N� <I?�� G<O@M�� =GP@OJJOC� @<MKD@>@N
� ,JR� OC@�

KMJ?P>O� GDI@N� C<Q@� @SK<I?@?� OJ� DI>GP?@� OC@� 1H<MOR<O>C�� =J?T�

><H@M<N��NKJMON�R<O>C��<I?�Q<MDJPN�ADOI@NN�HJIDOJMN
�2C@�AJGGJRDIB�

O<=G@�AMJH�OC@�%<MOI@M�%MJPK�M@KJMON�=JOC�CDNOJMD><G�<I?�KM@?D>O@?�

N<G@N
�

Wearable Devices W or ldwide ( millions o f uni ts) 

, JOD>@� OC@� NOMJIB� BMJROC� KM@?D>O@?� =T� �� ��
� 2 JO<G� R@<M<=G@�

?@QD>@N�<M@�KMJE@>O@?�OJ�DI>M@<N@�=T�<=JPO�����AMJH������OJ��� ��
�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	

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


Waze Screen Shot (Click to enlar ge) 

Collaborative 

�N� HJM@� K@JKG@� PN@�

NH<MOKCJI@N� <I?� R@<M<=G@N�� DO�

RDGG� =@� NDHKG@M� OC<I� @Q@M� OJ�

NC<M@�?<O<�RDOC�@<>C�JOC@M�AJM�

HPOP<G� =@I@ADO
� 1JH@� JA� OCDN�

NC<MDIB� ><I� =@� ?JI@� K<NNDQ@GT��

NP>C�<N�M@KJMODIB�TJPM�GJ><ODJI�

DI� JM?@M� OJ� PK?<O@� OM<AAD>�

NO<ODNOD>N
� -OC@M� ?<O<� ><I� =@�

M@KJMO@?� <>ODQ@GT�� NP>C� <N�

<??DIB� TJPM� M<ODIB� JA� <�

M@NO<PM<I O�OJ�<�M@QD@R�NDO@
�

2C@�NH<MOKCJI@�<KK�5 <U@�DN�

<� >JHHPID OT�=<N@?� OJJG� OC<O�

F@@KN�OM<>F�JA�OC@�MJPO@�TJP�<M@�

OM<Q@GDIB� <I?� CJR� A<NO� TJP� <M@�

H<FDIB� TJPM� R<T� OJ� TJPM�

?@NODI<ODJI
� 'I� M@OPMI� AJM�

KMJQD?DIB�TJPM�?<O<��TJP�><I�=@I@ADO�AMJH�OC@�?<O<�=@DIB�N@IO�AMJH�

<GG�JA�OC@�JOC@M�PN@MN�JA�OC@�<KK
�5<U@�?DM@>ON�TJP�<MJPI?�OM<AAD>�<I?�

<>>D?@ION�=<N@?�PKJI�M@<G�ODH@�M@KJMON�AMJH�JOC@M�PN@MN
�

7@GK��<GGJRN� >JINPH@MN� OJ� KJNO� M<ODIBN� <I?� M@QD@RN� JA� GJ><G�

=PNDI@NN@N�DIOJ�<�?<O<=<N@��<I?�OC@I�DO�KMJQD?@N�OC<O�?<O<�=<>F�OJ�

>JINPH@MN�QD<�DON�R@=NDO@�JM�HJ=DG@�KCJI@�<KK
� T�>JHKDGDIB�M<ODIBN�

JA� M@NO<PM<I ON�� NCJKKDIB� >@IO@MN�� <I?� N@MQD>@N�� <I?� OC@I� <GGJRDIB�

>JINPH@MN�OJ�N@<M>C�OCMJPBC�DON�?DM@>OJMT��7@GK��C<N�=@>JH@�<�CPB@�

NJPM>@� JA� =PNDI@NN� AJM� H<IT� >JHK<ID@N
� 3IGDF@� ?<O<� >JGG@>O@?�

K<NNDQ@GT� CJR@Q@M�� 7@GK�� M@GD@N� JI� DON� PN@MN� OJ� O<F@� OC@� ODH@� OJ�

KMJQD?@�CJI@NO�M<ODIBN�<I?�M@QD@RN
�

!C<KO@M�����2M@I?N�DI�'IAJMH<ODJI�1TNO@HN��V�����

http://www.waze.com/
http://www.yelp.com/


Printable 

-I@�J A�OC@�HJNO�<H<UDIB�DIIJQ<ODJIN� OJ�=@�?@Q@GJK@?�M@>@IOGT�DN�

OC@���"�KMDIO@M
����� "�KMDIO@M�<GGJRN�TJP�OJ�KMDIO�QDMOP<GGT�<I T��� "�

J=E@>O� =<N@?� JI� <� HJ?@G� JA� OC<O� J=E@>O� ?@NDBI@?� JI� <� > JHKPO@M
�

�� "�KMDIO@MN�RJMF�=T�>M@<ODIB�G<T@M�PKJI�G<T@M�JA�OC@�HJ?@G�PNDIB�

H<GG@<=G@�H<O@MD<GN��NP>C�<N�?DAA@M@IO�OTK@N�JA�BG<NN��H@O<GN��JM�@Q@I�

R<S
�

�� "� KMDIODIB� DN� LPDO@� PN@APG� AJM� KMJOJOTKDIB� OC@� ?@NDBIN� JA�

KMJ?P>ON� OJ� ?@O@MHDI@� OC@DM� A@<ND=DGDOT� <I?� H<MF@O<=DGDOT
� �� "�

KMDIODIB�C<N�<GNJ�=@@I�PN@?�OJ�>M@<O@�RJMFDIB�KMJNOC@OD>�G@BN�<I?�

<I� @<M�OC<O�><I�C@<M�=@TJI?�OC@�M<IB@�JA� IJMH<G�C@<MDIB
�2C@�31�

HDGDO<MT�IJ R�PN@N���"�KMDIO@?�K<MON�JI�<DM>M<AO�NP>C�<N�OC@�$���
 ���

&@M@�<M@�HJM@�<H<UDIB�KMJ?P>ODJIN�AMJH��"�KMDI O@MN
�

`� Building s
�0@N@<M>C@MN�<O�+'2�DI������PI Q@DG@?�<��"�KMDIODIB�

MJ=JO�OC<O�><I�> JINOMP>O�<�=PDG?DIB
�'O�C<N�<�G<MB@�<MH�<I?�NH<GG�

<MH
�2C@�G<MB@�<MH�HJQ@N�<MJPI?�OC@�K@MDH@O@M�JA�OC@�=PDG?DIB�

RCDG@�OC@�NH<GG�<MH�NKM<TN�<�Q<MD@OT�JA�H<O@MD<GN�DI>GP?DIB�

>JI>M@O@�<I?�DINPG<ODJI
�2JO<G�ODH@�OJ�>JINOMP>O�<�?JH@�

NC<K@?�=PDG?DIB�DN�EPNO����CJPMN
�

`� Musical I nstrumen ts 
�$GPO@N��AD??G@N��<I?�<>JPNOD>�BPDO<MN�<M@�

=@DIB�KMJ?P>@?�RDOC��"�KMDIODIB�PNDIB�=JOC�H@O<G�<I?�KG<NOD>
�

7JP�><I�>GD>F�C@M@�AJM�<I�@S<HKG@�JA�H<FDIB�<�QDJGDI
�

`� Medical M odels 
�+ @?D><G�HJ?@GN�<M@�=@DIB�PN@?�OJ�C@GK�

?J>OJMN�OM<DI�DI�OC@�<M@<N�JA�JMOCJK@?D>N��OM<INKG<IO�NPMB@MT��

<I?�JI> JGJBT
�3 NDIB�<��"�KMDIO@?�=M<DI�HJ?@G�NDHDG<M�OJ�OC@�

JI@�NCJRI� C@M@��NPMB@JIN�R @M@�<=G@�OJ�N<Q@�<�K<OD@IO�AMJH�<�

>@M@=M<G�<I@PMTNH
�

`� Clothing 
�&JR�R JPG?�TJP�GDF@�>GJOC@N�OC<O�ADO�K@MA@>OGT��1 K@>D<G�

��
 �2C@�#>JIJHDNO
��������1@KO@H=@M���	
��� "�.MDI ODIB�1><G@N�

3K
�

��� ��V��' IAJMH<ODJI�1TNO@HN�AJM� PNDI@NN�<I?� @TJI?������ 	

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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