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週次 !"##$%&&&&日期 !'()#%&&&&內容 !*+,-#.)/0123.4%
5&&&6765/78/69&&&軟體工程概論 !"#$%&'()$*&#+$&+,&-$./%0+1#2*#00%*#23

6&&&6765/78/97&&&軟體產品與專案管理：軟體產品管理，原型設計
!"#$%&'()*+(#,-.%/*'0,*+(#1).%*2'0'3)4)0%5*
"#$%&'()*6(#,-.%*4'0'3)4)0%*'0,*6(#%#%768039

9&&&6765/57/7:&&&敏捷軟體工程：!"#$% ".(-4 %&'()*+
!:38;)*"#$%&'()*<0380))(8035*
:38;)*4)%=#,/>*".(-4>*'0,*<?%()4)*+(#3('448039

;&&&6765/57/5;&&&功能、場景和故事 !@)'%-()/>*".)0'(8#/>*'0,*"%#(8)/9

<&&&6765/57/65&&&軟體工程個案研究 =&!"#$%&'()*+&,-&',.(/#0%&1-23-%%03-2&45

>&&&6765/57/6?&&&軟體架構：架構設計、系統分解、分散式架構
!"#$%&'()*:(.=8%).%-()5*:(.=8%).%-(';*,)/830>
"7/%)4*,).#46#/8%8#0>*'0,*A8/%(8B-%8#0*'(.=8%).%-()9
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週次 !"##$%&&&&日期 !'()#%&&&&內容 !*+,-#.)/0123.4%
:&&&6765/55/7;&&&基於雲的軟體：虛擬化和容器、軟體即服務

!C;#-, DE'/),*"#$%&'()5*F8(%-';8G'%8#0*'0,**.#0%'80)(/>
<H)(7%=803*'/*'*/)(H8.)>*"#$%&'()*'/*'*/)(H8.)9

?&&&6765/55/55&&&期中報告 !@3A)#BC&DB1-#.)&E#21B)%
8&&&6765/55/5?&&&雲端運算與雲軟體架構

!"#$%&'"$()%*+,-'.,&'"#$%&'/$0*1.23'4256+*35*%237

57&&&6765/55/6<&&&微服務架構：EF*0G+H服務、服務部署
!@3.B14#BI3.#4&JB.K3)#.)+B#L&EF*0G+H&4#BI3.#4L
*#BI3.#&A#2H1MC#N)%

55&&&6765/56/76&&&軟體工程產業實務
!=NA+4)BM&DB(.)3.#4&1G&*1G)O(B#&FNP3N##B3NP%

56&&&6765/56/78&&&軟體工程個案研究 ==&
!Q(4#&*)+AM&1N&*1G)O(B#&FNP3N##B3NP&==%
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週次 !"##$%&&&&日期 !'()#%&&&&內容 !*+,-#.)/0123.4%
59&&&6765/56/5>&&&安全和隱私 !*#.+B3)M&(NA&DB3I(.M%R&

可靠的程式設計 !E#H3(,H#&DB1PB(CC3NP%

5;&&&6765/56/69&&&測試：功能測試、測試自動化、
測試驅動的開發、程式碼審查
!I)/%8035*@-0.%8#0';*%)/%803>*I)/%*'-%#4'%8#0>*
I)/%D,(8H)0*,)H);#64)0%>*'0,*C#,)*()H8)&/9J*
A)HK6/,()-./0()-./, A)HK6/123
!A)HK6/*'0,*C#,)*2'0'3)4)0%5*
C#,)*4'0'3)4)0%*'0,*A)HK6/*'-%#4'%8#09

5<&&&6765/56/97&&&期末報告 =&!S3N(H&DB1-#.)&E#21B)&=%
5>&&&6766/75/7>&&&期末報告 ==&!S3N(H&DB1-#.)&E#21B)&==%

5:&&&6766/75/59&&&學生自主學習 !*#HGTH#(BN3NP%

5?&&&6766/75/67&&&學生自主學習 !*#HGTH#(BN3NP%
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2%1.'$("&'()%&
#1&"%8+#"%)

,.+/<2&+*12<0%
2+/&@A1"<"

,.+/<2&+*12<0%
/&@A1"<"

411%<"B<B%A*BB

9%*$&1.#0+"%

"

#

$

%

&

'
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!"#$%&

@+:+#$HD+6/

@+H#$;D+6/ -%HH$1/

)./'0 1230//%4(5%6782('%*-
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C#5)*:','-):),%*',5*@)AM?4

Code 
repository

DevOps automation

Code management system

DevOps measurement

:(3$#3+(+*&
#3$%7".$#(3

:(3$#3+(+*&
)%60(;4%3$

:(3$#3+(+*&
)%0#<%";

531".*$"+'$+"%&
.*&'()%

!*<*%
/&11"/<2&+

!*<*%
*+*10B2B

7"A&$<%
#"+"$*<2&+

7"/&3"$%
3"$B2&+%

2+'&$@*<2&+

;*3"%*+>%
$"<$2"3"
3"$B2&+B

C$*+/)2+#%*+>%@"$#2+#

5$*+B'"$%/&>"%<&D'$&@%>"3"1&A"$EB%'21"B<&$"



!"#$%&'()*%+
,#-./(0*1+

!"#$%&'"(&$")*+&*,+
-)*$&"*.#/0+

12.#3$4"*5+&/+&+/.#2"-.0+
6)7$8&#.+&/+&+/.#2"-.
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=>)*81#35

! !"#$%&'()$*+$,-)#$(.$'/$0#12$&-13#$4(,5#1$'/$
1#,'6#$+#10#1+6"-6$-1#$'//#1#)$/'1$1#46$52$
%',.-4*#+$6"-6$'74$6"#+#$+#10#1+8
" 9&'() :5-+#)$+#10#1+$-1#$;0*16(-&$+#10#1+<=$7"*%"$

,#-4+$6"-6$6"#2$-1#$*,.&#,#46#)$*4$+'/67-1#
1-6"#1$6"-4$"-1)7-1#8$$

33!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



=>)*81#35
! >'($%-4$1#46-+$,-42$+#10#1+$-+$2'($4##)=$1(4$

2'(1$+'/67-1#$'4$6"#+#$+#10#1+$-4)$,-?#$6"#,$
-0-*&-5&#$6'$2'(1$%(+6',#1+8$
" 9&'()$+#10#1+$%-4$5#$+6-16#)$(.$-4)$+"(6$)'74$

-+$)#,-4)$%"-43#+8
! >'($,-2$ 1#46$-$+#10#1$-4)$*4+6-&&$2'(1$'74$

+'/67-1#=$'1$2'($,-2$.-2$/'1$-%%#++$6'$+'/67-1#$
.1')(%6+$6"-6$-1#$-0-*&-5&#$'4$6"#$%&'()8

34!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



C1#35*"#$%&'()N
"8'1)'2.1.%0O*)1'4%.8.%0*',5*()4.1.),8)

35!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A

E+*4#4+67+
@(3N)(3N&4#BI3.#&3N&)K#&
#I#N)&1G&4#BI#B&G(3H+B#

-7)#+)C4#4/;
@(3N)(3N&2#BG1BC(N.#&

(4&H1(A&3N.B#(4#4

9#)*/474/;
JA(2)&)K#&4#BI#B&.1NG3P+B()31N&

)1&.K(NP3NP&A#C(NA4

Cloud software
characteristics



"8'1)'2.1.%0

! @%-&#-5*&*621#/&#%6+$6"#$-5*&*62$'/$2'(1$+'/67-1#$6'$
%'.#$7*6"$$*4%1#-+*43$4(,5#1+$'/$(+#1+8$
" A+$6"#$&'-) '4$2'(1$+'/67-1#$*4%1#-+#+=$2'(1$

+'/67-1# -(6',-6*%-&&2$-)-.6+$+'$6"-6$6"#$
+2+6#,$.#1/'1,-4%#$-4)$1#+.'4+#$6*,#$*+$
,-*46-*4#)8$

36!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



+1'4%.8.%0

! B&-+6*%*62*+$1#&-6#)$6'$+%-&#-5*&*625(6$-&+'$-&&'7+$
/'1$+%-&*43:)'74 -+$7#&&$-+$+%-&*43:(. 8$
" >'($%-4$,'4*6'1$6"#$)#,-4)$'4$2'(1$

-..&*%-6*'4$-4)$-))$'1$1#,'0#$+#10#1+$
)24-,*%-&&2$-+$6"#$4(,5#1$'/$(+#1+$%"-43#8$

37!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



P)4.1.),8)

! C#+*&*#4%#,#-4+$6"-6$2'($%-4$)#+*34$2'(1$
+'/67-1#$-1%"*6#%6(1#$6'$6'&#1-6#$+#10#1$/-*&(1#+8
" >'($%-4$,-?#$+#0#1-&$%'.*#+$'/$2'(1$+'/67-1#$

%'4%(11#46&2$-0-*&-5&#8$D/$'4#$'/$6"#+#$/-*&+=$6"#$
'6"#1+$%'46*4(#$6'$.1'0*)#$-$+#10*%#8

38!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



H),)$.%4*#$*34.,-*%>)*81#35*$#(*
4#$%&'()*5)A)1#?:),%

@Cost
V1+&(I13A&)K#&3N3)3(H&.(23)(H&.14)4&1G&K(BAO(B#&2B1.+B#C#N)

@Startup time
W43NP&)K#&.H1+AL&M1+&.(N&K(I#&4#BI#B4&+2&(NA&B+NN3NP&3N&(&G#O&
C3N+)#4X

@Server choice 
=G&M1+&G3NA&)K()&)K#&4#BI#B4&M1+&(B#&B#N)3NP&(B#&N1)&21O#BG+H&
#N1+PKL&M1+&.(N&+2PB(A#&)1&C1B#&21O#BG+H&4M4)#C4X&V1+&.(N&(AA&
4#BI#B4&G1B&4K1B)T)#BC&B#U+3B#C#N)4L&4+.K&(4&H1(A&)#4)3NPX

@Distributed development 
=G&M1+&K(I#&(&A34)B3,+)#A&A#I#H12C#N)&)#(CL&O1B$3NP&GB1C&A3GG#B#N)&
H1.()31N4L&(HH&)#(C&C#C,#B4&K(I#&)K#&4(C#&A#I#H12C#N)&
#NI3B1NC#N)&(NA&.(N&4#(CH#44HM&4K(B#&(HH&3NG1BC()31NX

39!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



F.(%3'1*81#35*4)(A)(4

! A$0*16(-&$+#10#1$1(4+$'4$-4$(4)#1&2*43$."2+*%-&$
%',.(6#1 -4)$*+$,-)#$(.$'/$-4$'.#1-6*43$+2+6#,$
.&(+$-$+#6$'/$+'/67-1#$.-%?-3#+$6"-6$.1'0*)#$6"#$
+#10#1$/(4%6*'4-&*62$1#E(*1#)8$

! A$0*16(-&$+#10#1$*+$-$+6-4):-&'4#$+2+6#,$6"-6$%-4$
1(4$'4$-42$"-1)7-1#$*4$6"#$%&'()8$
! !"#$%&'()%*)+,"-'-.%/"*'*/0-'#$0#/%#$%12$$#34-%3-/*($-%

0"-%5#'0(*4%$-'5-'%"*$%)2%-60-')*4%7-1-)7-)/#-$8%%
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F.(%3'1*81#35*4)(A)(4

! F*16(-&$,-%"*4#+$GFH+I=$1(44*43$'4$."2+*%-&$
+#10#1$"-1)7-1#=$%-4$5#$(+#)$6'$*,.&#,#46$
0*16(-&$+#10#1+8$
" A$"2.#10*+'1.1'0*)#+$"-1)7-1#$#,(&-6*'4$

6"-6$+*,(&-6#+$6"#$'.#1-6*'4$'/$6"#$(4)#1&2*43$
"-1)7-1#8$

! D/$2'($(+#$-$0*16(-&$,-%"*4#$6'$*,.&#,#46$0*16(-&$
+#10#1+=$2'($"-0#$#J-%6&2$6"#$+-,#$"-1)7-1#$
.&-6/'1,$-+$-$."2+*%-&$+#10#18$
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E:?1):),%.,-*'*A.(%3'1*4)(A)(*'4*'*
F.(%3'1*9'8>.,)*!F9/

42!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A

Server 
software

Guest 
OS

J;H+1:4*$1

J$*/,G-

-+1:+1,J)1&0)1+

Server 
software

Guest 
OS

?H)7<+
I+C,-+1:+1

O46%P I46&$0*,-+1:+1

G%/#$$Q

Virtual 
web server

Virtual 
mail server



C#,%'.,)( ;2'4)5*A.(%3'1.G'%.#,
" 9:%+2(%*'-%'())#);%*%/42(7<3*$-7%$+$0-=%,#0"%=*)+%

#)$0*)/-$%2:%*114#/*0#2)$%2'%$-'5#/-$>%0"-$-%*44%($-%0"-%
$*=-%21-'*0#);%$+$0-=>%+2(%/*)%($-%*%$#=14-'%
5#'0(*4#?*0#2)%0-/")242;+/*44-7%&/2)0*#)-'$ .8%

" @$#);%/2)0*#)-'$ *//-4-'*0-$%0"-%1'2/-$$%2:%7-142+#);%
5#'0(*4%$-'5-'$%2)%0"-%/42(78%
! A2)0*#)-'$ *'-%($(*44+%=-;*3+0-$ #)%$#?-%,"-'-*$%

BC$*'-%;#;*3+0-$8
! A2)0*#)-'$ /*)%3-%$0*'0-7%*)7%$"(0%72,)%#)%*%:-,%

$-/2)7$ '*0"-'%0"*)%0"-%:-,%=#)(0-$ '-D(#'-7%:2'%*%
BC8%
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C#,%'.,)( ;2'4)5*A.(%3'1.G'%.#,
" A2)0*#)-'$ *'-%*)%21-'*0#);%$+$0-=%5#'0(*4#?*0#2)%

0-/")242;+ 0"*0%*442,$%#)7-1-)7-)0%$-'5-'$%02%$"*'-%*%
$#);4-%21-'*0#);%$+$0-=8%

! !"-+%*'-%1*'0#/(4*'4+%($-:(4%:2'%1'25#7#);%#$24*0-7%
*114#/*0#2)%$-'5#/-$,"-'-%-*/"%($-'%$--$%0"-#'%2,)%
5-'$#2)%2:%*)%*114#/*0#2)8%

44!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



Q4.,-*8#,%'.,)(4*%#*?(#A.5)*
.4#1'%)5*4)(A.8)4
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Server 
software

!""#$%&'$()
software

"$6/)46+1,D)6)=+1

J$*/,G-

-+1:+1,J)1&0)1+

Graphic design 
Software

Graphics 
libraries

Photo Manager

User 1
Container 1

User 2
Container 2

Server 
software

!""#$%&'$()
software

Graphic design 
Software

Graphics 
libraries

Photo Manager



F9
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Server 
software

!""#$%&'$()
software

"$6/)46+1,D)6)=+1

J$*/,G-

-+1:+1,J)1&0)1+

User 1
Container 1

User 2
Container 2

Server 
software

!""#$%&'$()
software

Server 
software

Guest 
OS

J;H+1:4*$1

J$*/,G-

-+1:+1,J)1&0)1+

Server 
software

Guest 
OS

Virtual 
web server

Virtual 
mail server

C#,%'.,)(



@#8K)(

" A2)0*#)-'$ ,-'-%7-5-421-7%3+%E22;4-%*'2()7%FGGH%3(0%
/2)0*#)-'$%3-/*=-%*%=*#)$0'-*=%0-/")242;+%*'2()7%
FGIJ8%

" K)%21-)<$2('/-%1'2L-/0%/*44-7%M2/N-' 1'25#7-7%*%
$0*)7*'7%=-*)$%2:%/2)0*#)-'%=*)*;-=-)0% 0"*0%#$%:*$0%
*)7%-*$+%02%($-8%

" M2/N-' #$%*%/2)0*#)-'%=*)*;-=-)0%$+$0-=%0"*0%*442,$%
($-'$%02%7-:#)-%0"-%$2:0,*'-%02%3-%#)/4(7-7%#)%*%
/2)0*#)-'%*$%*%M2/N-'%#=*;-8%

" 90%*4$2%#)/4(7-$%*%'()<0#=-%$+$0-=%0"*0%/*)%/'-*0-%*)7%
=*)*;-%/2)0*#)-'$%($#);%0"-$-%M2/N-'%#=*;-$8%
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Docker client

=>)*@#8K)(*8#,%'.,)(*404%):
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Docker 
Daemon

Images

Docker hub

Containers

Dockerfiles Docker host

Registries

ImagesImages



=>)*)1):),%4*#$*%>)*
@#8K)(*8#,%'.,)(*404%):

! >3*?#$9)%#,3+
!"*+$*+$-$.1'%#++$6"-6$1(4+$'4$-$"'+6$+#10#1$-4)$*+$
(+#)$6'$+#6(.=$+6-16=$+6'.=$-4)$,'4*6'1$
%'46-*4#1+=$-+$7#&&$-+$5(*&)*43$-4)$,-4-3*43$
&'%-&$*,-3#+8

! >3*?#$9*-&#+"
!"*+$+'/67-1#$*+$(+#)$52$)#0#&'.#1+$-4)$+2+6#,$
,-4-3#1+$6'$)#/*4#$-4)$%'461'&$%'46-*4#1+
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=>)*)1):),%4*#$*%>)*
@#8K)(*8#,%'.,)(*404%):

" @$7Q+1.4#+*
M2/N-':#4-$7-:#)-%'())*34-%*114#/*0#2)$%O#=*;-$P%*$%*%
$-'#-$%2:%$-0(1%/2==*)7$%0"*0%$1-/#:+%0"-%$2:0,*'-%02%
3-%#)/4(7-7%#)%*%/2)0*#)-'8%Q*/"%/2)0*#)-'%=($0%3-%
7-:#)-7%3+%*)%*$$2/#*0-7%M2/N-':#4-8

" KD)=+
K%M2/N-':#4-#$%#)0-'1'-0-7%02%/'-*0-%*%M2/N-'%#=*;->%
,"#/"%#$%*%$-0%2:%7#'-/02'#-$%,#0"%0"-%$1-/#:#-7%$2:0,*'-%
*)7%7*0*%#)$0*44-7%#)%0"-%'#;"0%14*/-$8%9=*;-$%*'-%$-0%(1%
02%3-%'())*34-%M2/N-'%*114#/*0#2)$8

50!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



=>)*)1):),%4*#$*%>)*
@#8K)(*8#,%'.,)(*404%):

" @$7Q+1,<%C
!"#$%#$%*%'-;#$0'+%2:%#=*;-$%0"*0%"*$%3--)%/'-*0-78%!"-$-%
=*+%3-%'-($-7%02%$-0(1%/2)0*#)-'$%2'%*$%*%$0*'0#);%12#)0%
:2'%7-:#)#);%)-,%#=*;-$8

" "$6/)46+1*
3,%02$%&1#'21&'&5&*"0$%.'$42.&#=';%'$42.&'$#'-,2(&('$%0,'2'
*,%02$%&1'2%('0+&'266-$*20$,%'(&>$%&('88/ 0+&'$42.&'#0210#'
&5&*"0$,%='3,%02$%&1#'42/'8&'4,<&('>1,4'#&1<&1'0,'#&1<&1'
?$0+,"0'4,($>$*20$,%'2%('1&6-$*20&('2*1,##'42%/'#&1<&1#='
@,"'*2%'42A&'*+2%.&#'0,'2'B,*A&1'*,%02$%&1'C&=.='8/'
4,($>/$%.'>$-&#D'8"0'/,"'0+&%'4"#0'*,44$0'0+&#&'*+2%.&#'0,'
*1&20&'2'%&?'$42.&'2%('1&#0210'0+&'*,%02$%&1=
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@#8K)(*.:'-)4
" M2/N-'%#=*;-$%*'-%7#'-/02'#-$0"*0%/*)%3-%*'/"#5-7>%

$"*'-7%*)7%'()%2)%7#::-'-)0%M2/N-'%"2$0$8%%Q5-'+0"#);%
0"*0.$%)--7-7%02%'()%*%$2:0,*'-%$+$0-=%<3#)*'#-$>%
4#3'*'#-$>%$+$0-=%0224$>%-0/8%#$%#)/4(7-7%#)%0"-%7#'-/02'+8%

" K%M2/N-'%#=*;-%#$%*%3*$-%4*+-'>%($(*44+%0*N-)%:'2=%0"-%
M2/N-'%'-;#$0'+>%,#0"%+2('%2,)%$2:0,*'-%*)7%7*0*%*77-7%
*$%*%4*+-'%2)%021%2:%0"#$8%
A 0K#&H(M#B#A&C1A#H&C#(N4&)K()&+2A()3NP&'1.$#B&(22H3.()31N4&34&

G(4)&(NA&#GG3.3#N)X&F(.K&+2A()#&)1&)K#&G3H#4M4)#C&34&(&H(M#B&1N&
)12&1G&)K#&#Y34)3NP&4M4)#CX&

A 01&.K(NP#&(N&(22H3.()31NL&(HH&M1+&K(I#&)1&A1&34&)1&4K32&)K#&
.K(NP#4)K()&M1+&K(I#&C(A#&)1&3)4&3C(P#L&1G)#N&-+4)&(&4C(HH&
N+C,#B&1G&G3H#4X&

52!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



H),)$.%4*#$*8#,%'.,)(4
! !"#2$+'&0#$6"#$.1'5&#,$'/$+'/67-1#$

)#.#4)#4%*#+8$
! R2(%72).0%"*5-%02%,2''+%*32(0%0"-%4#3'*'#-$*)7%20"-'%

$2:0,*'-%2)%0"-%*114#/*0#2)%$-'5-'%3-#);%7#::-'-)0%
:'2=%0"2$-%2)%+2('%7-5-421=-)0%$-'5-'8%

" D4+6#-)$'/$+"*..*43$2'(1$.1')(%6$-+$+6-4):
-&'4#$+'/67-1#=$2'($%-4$+"*.$-$%'46-*4#16"-6$
*4%&()#+$-&&$'/$6"#$+(..'16$+'/67-1#$6"-6$2'(1$
.1')(%6$4##)+8
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H),)$.%4*#$*8#,%'.,)(4
" !"-+%1'25#7-%*%=-/"*)#$=%:2'%$2:0,*'-%12'0*3#4#0+%

*/'2$$%7#::-'-)0%/42(7$8%%
! M2/N-'%/2)0*#)-'$%/*)%'()%2)%*)+%$+$0-=%2'%/42(7%

1'25#7-'%,"-'-%0"-%M2/N-'%7*-=2)%#$%*5*#4*34-
" !"-+%1'25#7-%*)%-::#/#-)0%=-/"*)#$=%:2'%#=14-=-)0#);%

$2:0,*'-%$-'5#/-$%*)7%$2%$(112'0%0"-%7-5-421=-)0%2:%
$-'5#/-<2'#-)0-7%*'/"#0-/0('-$8

" !"-+%$#=14#:+%0"-%*7210#2)%2:%M-5S1$8%
! !"#$%#$%*)%*11'2*/"%02%$2:0,*'-%$(112'0%,"-'-%0"-%

$*=-%0-*=%*'-%'-$12)$#34-%:2'%320"%7-5-421#);%*)7%
$(112'0#);%21-'*0#2)*4%$2:0,*'-8

54!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



+A)(0%>.,-*'4*'*4)(A.8)
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K6.1)*/1%7/%1+,)*,),*+1:47+,
!K))->

"#$%&,&)/),7+6/+1

Photo 
editing

Logistics 
management

Computing 
Virtualization

B#)/.$1D,)*,),*+1:47+
!B))->

-$./0)1+,)*,),*+1:47+
!-))->

Cloud 
management 
Monitoring

Storage 
Network

Database
Software 

development



+A)(0%>.,-*'4*'*4)(A.8)

! !"#$*)#-$'/$-$+#10*%#$6"-6$*+$1#46#)1-6"#1$6"-4$
'74#) *+$/(4)-,#46-&$6'$%&'()$%',.(6*438$

! D4/1-+61(%6(1#$-+$-$+#10*%#$GD--@I

! K&-6/'1,$-+$-$+#10*%#$GK--@I$
! @'/67-1#$-+$-$+#10*%#$G@--@I
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E,$('4%(38%3()*'4*'*4)(A.8)*!E''"/

! D4/1-+61(%6(1#$-+$-$+#10*%#$GD--@I
! A42(7%1'25#7-'$%2::-'%7#::-'-)0%N#)7$%2:%#):'*$0'(/0('-%

$-'5#/-%$(/"%*$%*%/2=1(0-%$-'5#/->%*%)-0,2'N%$-'5#/-%
*)7%*%$02'*;-%$-'5#/-%0"*0%+2(%/*)%($-%02%#=14-=-)0%
5#'0(*4%$-'5-'$8%

57!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



61'%$#(:*'4*'*4)(A.8)*!6''"/*

! K&-6/'1,$-+$-$+#10*%#$GK--@I$
! !"#$%#$%*)%#)0-'=-7#*0-%4-5-4%,"-'-%+2(%($-%4#3'*'#-$%

*)7%:'*=-,2'N$ 1'25#7-7%3+%0"-%/42(7%1'25#7-'%02%
#=14-=-)0%+2('%$2:0,*'-8%!"-$-%1'25#7-%*//-$$%02%*%
'*);-%2:%:()/0#2)$>%#)/4(7#);%TUV%*)7%W2TUV%
7*0*3*$-$8%
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"#$%&'()*'4*'*4)(A.8)*!"''"/

! @'/67-1#$-+$-$+#10*%#$G@--@I
! R2('%$2:0,*'-%1'27(/0%'()$%2)%0"-%/42(7%*)7%#$%

*//-$$-7%3+%($-'$%0"'2(;"%*%,-3%3'2,$-'%2'%=23#4-%
*118

59!"#$%&'()*+(!",,&$-.//&(0123456(7+8.+&&$.+8(!"9:;*$&(<$"=#%:>'((?+()+:$"=#%:."+(:"(@"=&$+(!"9:;*$&(7+8.+&&$.+86(<&*$>"+A



9','-):),%*()4?#,4.2.1.%.)4*$#(*
E''"*',5*6''"
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-$./0)1+,)*,),-+1:47+
!-))->

=660#'.$#(3&>%"<#'%*
?).$.,.*%&%$'@A

B.*#'&:(46+$.$#(3.0
>%"<#'%*

:0(+)&4.3.7%4%3$&
>%"<#'%*

=660#'.$#(3&>%"<#'%*
?).$.,.*%&%$'@A

B.*#'&:(46+$.$#(3.0
>%"<#'%*

:0(+)&4.3.7%4%3$&
>%"<#'%*

Infrastructure as a Service
(IaaS)

Platform as a Service
(PaaS)

C.3.7%)&,;&
*(1$/."%&6"(<#)%"

C.3.7%)&,;&
*(1$/."%&6"(<#)%"

C.3.7%)&,;&
*(1$/."%&6"(<#)%"

C.3.7%)&,;&
*(1$/."%&6"(<#)%"

:*+*#">%F0%
(1&.>%3"+>&$

:*+*#">%F0%
(1&.>%3"+>&$

:*+*#">%F0%
(1&.>%3"+>&$

:*+*#">%F0%
(1&.>%3"+>&$



"#$%&'()*'4*'*4)(A.8)
" 9)/'-*$#);4+>%$2:0,*'-%1'27(/0$%*'-%3-#);%7-4#5-'-7%*$%*%

$-'5#/->%'*0"-'%0"*)%#)$0*44-7%2)%0"-%3(+-'.$%/2=1(0-'$8
" 9:%+2(%7-4#5-'%+2('%$2:0,*'-%1'27(/0%*$%*%$-'5#/->%+2(%

'()%0"-%$2:0,*'-%2)%+2('%$-'5-'$>%,"#/"%+2(%=*+%'-)0
:'2=%*%/42(7 1'25#7-'8%

" A($02=-'$%72).0%"*5-%02%#)$0*44%$2:0,*'-%*)7%0"-+%*//-$$%
0"-%'-=20-%$+$0-=%0"'2(;"%*%,-3%3'2,$-'%2'%7-7#/*0-7%
=23#4-%*118%

" !"-%1*+=-)0%=27-4%:2'%$2:0,*'-%*$%*%$-'5#/-%#$%($(*44+%*%
$(3$/'#10#2)%=27-48%
A W4#B4&2(M&(&C1N)KHM&G##&)1&+4#&)K#&41G)O(B#&B()K#B&)K(N&,+M&3)&

1+)B3PK)X
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8-37)9!+4$%0"$7*"7$#
"#$%&,

H1$:4&+1

-$./0)1+,
H1$:4&+1

-$./0)1+,
7%*/$D+1*

534":%$#90#$'&*#0



H),)$.%4*#$*"''"*$#(*4#$%&'()*
?(#538%*?(#A.5)(4

! <1%&$4("#
C-/%#4)(/*)8%=)(*6'7*'*()3-;'(*/-B/.(86%8#0*#(*6'7*'/*%=)7*-/)*%=)*
/#$%&'()O*I=8/*4)'0/*7#-*='H)*'*()3-;'(*.'/=*$;#&>*&8%=*6'74)0%/*
%=(#-3=#-%*%=)*7)'(O*P#-*,#0Q%*='H)*'*/8%-'%8#0*&=)()*7#-*='H)*'*;'(3)*
.'/=*801).%8#0*&=)0*6(#,-.%/*'()*6-(.='/),*B-%*H)(7*;8%%;)*80.#4)*
B)%&))0*6(#,-.%*();)'/)/O

! =7)12.$*1018.*.02
P#-*'()*80*.#0%(#;*#$*-6,'%)/*%#*7#-(*6(#,-.%*'0,*';;*.-/%#4)(/*().)8H)*
%=)*-6,'%)*'%*%=)*/'4)*%84)O*P#-*'H#8,*%=)*8//-)*#$*/)H)(';*H)(/8#0/*
B)803*/84-;%'0)#-/;7*-/),*'0,*4'80%'80),O*I=8/*(),-.)/*7#-(*.#/%/*'0,*
4'L)/*8%*)'/8)(*%#*4'80%'80*'*.#0/8/%)0%*/#$%&'()*.#,)*B'/)O

! <"02+0'"'%$).7(";*.02
P#-*.'0*,)6;#7*0)&*H)(/8#0/*#$*7#-(*/#$%&'()*'/*/##0*'/*.='03)/*='H)*
B))0*4',)*'0,*%)/%),O*I=8/*4)'0/*7#-*.'0*$8?*B-3/*R-8.L;7*/#*%='%*7#-(*
/#$%&'()*();8'B8;8%7*.'0*.#0%80-#-/;7*846(#H)O
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H),)$.%4*#$*"''"*$#(*4#$%&'()*
?(#538%*?(#A.5)(4

@Payment flexibility
V1+&.(N&K(I#&4#I#B(H&A3GG#B#N)&2(MC#N)&12)31N4&41&)K()&M1+&.(N&
())B(.)&(&O3A#B&B(NP#&1G&.+4)1C#B4X&*C(HH&.1C2(N3#4&1B&
3NA3I3A+(H4&N##A&N1)&,#&A34.1+B(P#A&,M&K(I3NP&)1&2(M&H(BP#&
+2GB1N)&41G)O(B#&.14)4X

@Try before you buy
V1+&.(N&C($#&#(BHM&GB##&1B&H1OT.14)&I#B431N4&1G&)K#&41G)O(B#&
(I(3H(,H#&U+3.$HM&O3)K&)K#&(3C&1G&P#))3NP&.+4)1C#B&G##A,(.$&1N&
,+P4&(NA&K1O&)K#&2B1A+.)&.1+HA&,#&(22B1I#AX

@Data collection
V1+&.(N&#(43HM&.1HH#.)&A()(&1N&K1O&)K#&2B1A+.)&34&+4#A&(NA&41&
3A#N)3GM&(B#(4&G1B&3C2B1I#C#N)X&V1+&C(M&(H41&,#&(,H#&)1&.1HH#.)&
.+4)1C#B&A()(&)K()&(HH1O4&M1+&)1&C(B$#)&1)K#B&2B1A+.)4&)1&)K#4#&
.+4)1C#B4X
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D5A',%'-)4*',5*5.4'5A',%'-)4*#$*
"''"*$#(*834%#:)(4
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-$./0)1+
7%*/$D+1

?&:)6/)=+*

@4*)&:)6/)=+*

C(,#0%D&0.6$(6&.3)&
)%*E$(6&.''%**

F(&+61"(3$&'(*$*
1("&*(1$/."%&("&

*%"<%"*

544%)#.$%&
*(1$/."%&+6).$%*

2%)+'%)&*(1$/."%
4.3.7%4%3$&'(*$*

G"#<.';&
"%7+0.$#(3&

'(31("4.3'%

G"<?&$H%/&+B<$*2+<B%

;"/.$2<0%/&+/"$+B

I&B<%&'%/&+<$&1%
&3"$%.A>*<"B

;"$32/"%1&/HJ2+

!*<*%"K/)*+#"



@'%'*4%#('-)*',5*:','-):),%*
.443)4*$#(*"''"

! @#/7-%"&3+
*1C#&.1+N)B3#4L&4+.K&(4&FW&.1+N)B3#4L&K(I#&4)B3.)&H(O4&1N&)K#&
4)1B(P#&1G&2#B41N(H&3NG1BC()31NX&0K#4#&C(M&,#&3N.1C2()3,H#&O3)K&
)K#&H(O4&(NA&B#P+H()31N4&1G&)K#&.1+N)BM&OK#B#&)K#&*((*&2B1I3A#B&
34&,(4#AX&=G&(&*((*&2B1I3A#B&.(NN1)&P+(B(N)##&)K()&)K#3B&4)1B(P#&
H1.()31N4&.1NG1BC&)1&)K#&H(O4&1G&)K#&.+4)1C#BZ4&.1+N)BML&
,+43N#44#4&C(M&,#&B#H+.)(N)&)1&+4#&)K#3B&2B1A+.)X

! >%"%9"$%+04#$
=G&41G)O(B#&+4#&3NI1HI#4&(&H1)&1G&A()(&)B(N4G#BL&)K#&41G)O(B#&
B#421N4#&)3C#&C(M&,#&H3C3)#A&,M&)K#&N#)O1B$&42##AX&0K34&34&(&
2B1,H#C&G1B&3NA3I3A+(H4&(NA&4C(HH#B&.1C2(N3#4&OK1&.(NZ)&(GG1BA&
)1&2(M&G1B&I#BM&K3PK&42##A&N#)O1B$&.1NN#.)31N4X
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@'%'*4%#('-)*',5*:','-):),%*
.443)4*$#(*"''"

! >%"%90#*7$&"<
Q1C2(N3#4&A#(H3NP&O3)K&4#N43)3I#&3NG1BC()31N&C(M&,#&+NO3HH3NP&)1&
K(NA&1I#B&)K#&.1N)B1H&1G&)K#3B&A()(&)1&(N&#Y)#BN(H&41G)O(B#&
2B1I3A#BX&J4&O#&K(I#&4##N&GB1C&(&N+C,#B&1G&K3PK&2B1G3H#&.(4#4L&
#I#N&H(BP#&.H1+A&2B1I3A#B4&K(I#&K(A&4#.+B3)M&,B#(.K#4X&V1+&.(NZ)&
(44+C#&)K()&)K#M&(HO(M4&2B1I3A#&,#))#B&4#.+B3)M&)K(N&)K#&
.+4)1C#BZ4&1ON&4#BI#B4X

! >%"%9#A*B%+/#
=G&M1+&N##A&)1&#Y.K(NP#&A()(&,#)O##N&(&.H1+A&4#BI3.#&(NA&1)K#B&
4#BI3.#4&1B&H1.(H&41G)O(B#&(22H3.()31N4L&)K34&.(N&,#&A3GG3.+H)&+NH#44&
)K#&.H1+A&4#BI3.#&2B1I3A#4&(N&JD=&)K()&34&(..#443,H#&G1B&#Y)#BN(H&
+4#X
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@)4.-,*.443)4*$#(*4#$%&'()*
5)1.A)()5*'4*'*4)(A.8)
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-))-,
&+*4=6,4**%+

AuthenticationLocal/remote
processing

Information 
leakage

Multitenant or
multi-instance

database 
management 



931%.;%),',%*404%):4
! A$,(&6*:6#4-46$)-6-5-+#$*+$.-16*6*'4#)$+'$6"-6$

%(+6',#1$%',.-4*#+$"-0#$6"#*1$'74$+.-%#$-4)$
%-4$+6'1#$-4)$-%%#++$6"#*1$'74$)-6-8$$
! !"#$#%&'%(%'&)*+#%,(-(.('#%'/"#0( 1%,#2&)#,%.3%-"#%4((4%

5$67&,#$1%-"(-%&'%'"($#,%.3%(++%62%-"#%'3'-#08'%9'#$':%%
! ;-#0'%&)%-"#%,(-(.('#%($#%-(**#,%<&-"%(%-#)()-%

&,#)-&2&#$1%$#5$#'#)-&)*%(%/605()3%-"(-%"('%'-6$#,%,(-(%
&)%-"#%'3'-#0:%%!"#%,(-(.('#%(//#''%'62-<($#%9'#'%-"&'%
-#)()-%&,#)-&2&#$%-6%5$67&,#%=+6*&/(+%&'6+(-&6)81%<"&/"%
0#()'%-"(-%9'#$'%'##0%-6%.#%<6$>&)*%<&-"%-"#&$%6<)%
,(-(.('#:%
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6#44.21)*834%#:.4'%.#,4$#(*"''"

! .7"B#+"&*%"&3+
L(+*4#++#+$,-2$7-46$(+#1+$6'$-(6"#46*%-6#$(+*43$
6"#*1$5(+*4#++$%1#)#46*-&+$1-6"#1$6"-4$6"#$
-%%'(46$%1#)#46*-&+$+#6$(.$52$6"#$+'/67-1#$
.1'0*)#18

! C$%+)&+/
L(+*4#++#+$,-2$7-46$-$(+#1$*46#1/-%#$6"-6$*+$
51-4)#)$6'$1#/&#%6$6"#*1$'74$'13-4*+-6*'48
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6#44.21)*834%#:.4'%.#,4$#(*"''"
! C70&+#009$7-#0

!"#$%&##&#'42/'?2%0'0,'8&'28-&'0,'(&>$%&'0+&$1',?%'8"#$%&##'
1"-&#'2%('?,1A>-,?#'0+20'266-/'0,'0+&$1',?%'(202=

! >%"%90*B#,%0
!"#$%&##&#'42/'?2%0'0,'8&'28-&'0,'&50&%('0+&'#02%(21('(202'
4,(&-'"#&('$%'0+&'#/#0&4'(20282#&'0,'4&&0'0+&$1',?%'
8"#$%&##'%&&(#=

! .**#009*3+"$3-
!"#$%&##&#'42/'?2%0'0,'8&'28-&'0,'(&>$%&'0+&$1',?%'2**&##'
*,%01,-'4,(&-'0+20'#&0#',"0'0+&'(202'0+20'#6&*$>$*'"#&1#',1'
"#&1'.1,"6#'*2%'2**&##'2%('0+&'2--,?&(',6&120$,%#',%'0+20'
(202=
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