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. 
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. 

, 

.  - . 

.
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.
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1

, .

 [1, 2, 4, 5].

 - 

, 

 [2, 4, 5].

 Microsoft Windows Server [1, 2].  [6, 8, 9, 10], 

 Windows Server - .

 ( )  Windows Server

: Windows NT, Windows 2000, Windows 2003, Windows

Server 2008, 2012, 2016.  Microsoft  Windows

Server 2019. , 

,  [9, 10, 11, 12, 13, 14]. 

. 

 [11, 12, 13]. 

 [1, 2, 3].

, , [9, 10, 11], 

 - , . 

.

, 

 [11, 12, 13]. , 

 ( ) 

 - . , 
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Windows Server 2008  15 .    Windows

Server 2012  84  20 . Windows

Server 2016  40 . 

 Microsoft [12, 13, 14] .

. 

. , .

.  - 

.

.

2   

2.1

. 

. 

2.1 . 

, ,  [1, 2].
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 2.1 – .

,

, 

 [15]:

;

;

;

.

:

- ;

-  Windows

Server;
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-

;

-

;

-

 Windows 2016 .

, 

.  Windows

Server 2016.

Ne.Inft

Services = {Service 1, Service 2,…, Service n},   n  –  

 ( ), 1  N .

 [1, 2, 3].

Serv es  (

, , , 

):

Service = 1, 2,…, k},  k – .

: 1, 2,…, k}, 

.

. 

, . 

 [4, 5].

 [2]. 
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, 

.

.

, 

 Windows 2016, 

,  

.

2.2

  (  2.2 – 2.4)

) )

1.

 ( -

 Windows

2016) (  1 ( . 2.2 A), ), ))

)

 2.2
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2.

) (

2( . 2.3)

 2.3

3.

 (

) (  3 ( . 2.4))

 2.4

.

2.3

 Windows 2016 (  1)

2.3.1

  

:

- Ci  –  ( , );

- Mi  –  ( );

- Ui  –   ( , 

);

- Sci  –  ( );
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- Pi  –  ( ).

, 

P(Inf)= (Ci, Mi, Ui, Sci, Pi).

, 

:  (  10 );  (10

– 50 );  ( 50- 200 );  ( 200-500

);  (  500 ). 

 100 ,  – 500 ).

. 

. 

. ,

{0, 1, 2, 3, 4, 5}, (  1 – , 5 – ). 

 2.1.

 2.1 – 

$ ,

users

,

1 4000 uptime 2 . FS 25 user 100

2 8000 uptime 4 . FS, MS 50 user 200

3 12000 uptime 6 . FS, MS, AS 100 user 300

4 16000 uptime 8 . FS, MS, AS, WS 250 user 400

5 20000 uptime 10 . AS, FS, WS, MS,

VDS

500 user 500

 ( : FS- file server, MS- mail Server, AS – authentication Server, WS –

web Server, VDS – Virtual Server.)

.
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2.3.2

. 

1  5 (  1 – , 5 – ).

:

 [0, 1.5],  ( ). : 

 Windows Server 2016 .  {Ci, Mi, Ui, Sci, Pi}   [0,

1.5];

 [1.5, 3.5],  ( ). : 

 Windows Server 2016.  {Ci,  Mi,  Ui, Sci,  Pi}

[1.5, 3.5];

 [3.5, 5],  ( ). : 

 Cloud ,   {Ci, Mi, Ui, Sci, Pi}   [3.5, 5].

 ( . 2.5), 

 ( . 2.5).

 2.5 – 
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 - 

Sj , j={ , , } ,  { , , } . , 

,  Sa*    

),  Sb*   ( ),  S*i     ( ).

, 

 Windows Server 2016 , 

Windows Server 2016 .

2.3.3

 Windows 2016

 1.    (

).

 2.  (Ci,  Mi, Ui, Sci,  Pi), 

.

 3.  ( . 2.3)

 4.   

Windows 2016

Cloud,S
2016Windows,S

2016Windows,S

*
i

*
i

*

*
i

b

ba

a

S
SS

S
  .                (2.1)

 5. .

2.3.4   

: ; ; ;

; . 

.
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 (  10 )  (  10  50 )

- Si< Sa* - Si Sa*

)                                                                                    )

 2.6  ( , )

  (  10 ) ( . 2.6 ) ) 

, 

. 

. ,   

. 

.

 (  10  50 ) ( . 2.6 ) ) 

, 

 ( ). 

 IT- , 

.
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 (  50  200 )  (  200  500 )

- Sa*>Si> Sb* - Si> Sb*

)                                                                                    )

 2.7  ( , )

 (  50  200 ) ( . 2.7 ) ) 

, 

.

 (  200  500 ) ( . 2.7 ) ) 

, , 

. 

   .

 (  500 )

Si> Sb*

 2.8

 (  500 ) ( . 2.8 )  , 

, 
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, , 

. 

.

, 

 Windows Server 2016 

, .

2.4  (

) (  2)

2.4.1

:

 - 3i
j – ;

- 3s
 i –  ( );

- SR
n – ;

- Ni
j –  ( ).

, , , 

: (3s
 I, 3i

j , SR
n , Ni

j).

  

    p [0,1], p={3s
 i, 3i

j , SR
n , Ni

j }.

,  – ,  .

= a13s
 i +a23i

j+ a4SR
n  +a5Ni

j,

{ai}- , a1= a2= a3= a4= 1   -  ,

p [0,1] , p={3s
 i, 3i

j , SR
n , Ni

j }.
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.  [1] 

, . , 

.  [1] 

: CentralizedDataCenter (CDC), Department (DU),

Branch (BU),  Office (OU), Extranet (EN), InternetDataCenter (IDC).

 2.2 – 

Centralized Data

Center (CDC)

 CDC ,

. 

, , .

Department

.

Branch Office , 

, 

 CDC. 

.

Extranet

, 

.

Internet Data

Center

IDC   
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2.4.2

. 

, 

.

 Microsoft IPD MOF ( ). 

 ( ) , 

.

.

. 2.3.  A   - 

 (   ).

 2.3 - 

Name (CDC) DU BU OU ENt IDC A

DNS 1 1 1 1 0 0 4

DHCP 1 1 1 1 1 1 6

File 1 0 0 1 0 1 3

IIS 0 1 0 1 1 0 3

AD 1 1 1 1 0 0 4

 2.3   3s
 i - 

 ( ), 3i
j – .

.

 p [0,1]].
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:

3s
 i = {< >, < >, < >, < >, < >}=

{0, 0.25, 0.5, 0.75, 1};

3i
j = {< >, < >, < >, < >, < >}=

{0, 0.25, 0.5, 0.75, 1};

SR
n = {< >, < >, < >, < >, < >}= {0,

0.25, 0.5, 0.75, 1}.

:

{< >= < ,  >,  < > =  <

>}.

, .

 1.

 2.3   Ni
j –  (

):

Ni
j = {< >, < >, < >, < >, < >}= {0,0.25,

0.5, 0.75, 1}.

,   {< >= <  >, <

> = <  >}.

,   

.

2.4.3

 1. 

 ( ).

 2.   Services = {Service 1, Service

2,…, Service n}.
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 3.  2.4 .

 2.4 - 

Name CDC DU BU OU ENt IDC A

Name of Service r1 r2 r3 r4 r5 r6 r7

… … … … … … … …

ri- , ri={0, 1}.

 4.  (3s
 i , 3i

j , SR
n, NR

j)* ( .. 2.5).

 2.5 – 

3s
 i 3i

j SR
n Ni

j

t1* t2* t3* t4*

t1*- .

* {3s
 i,  3i

j ,  SR
n ,  Ni

j }* - 

, .

 5.  (3s
i ,  3i

j) (

) ).

 6.  (NR
j) ( ).

 7.  (SR
n) ( ).

 8.  2.6 

  B  max;  B [0, 4].

 2.6 – 

3s
 i 3i

j SR
n Ni

j B

Name of
Service

q1 q2 q3 q4 q5
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 9.  (3s
 i ,  3i

j ,  SR
n,

NR
j).

: (3s + 3i)  3*.

: SR
nj  SR*

n.

: NR
j   NR *, N  [0, 1].

 10. 

.,,43
,,32

,,25.1
,,5.1B

i

i

i

i

(2.2)

 11.  ( ). 

  . .

2.4.4

 1. 

. . 2.7

 2.7 – 

(CDC) DU BU OU ENt IDC

 2.   

Services = {Service 1, Service 2, …, Service n}= <Name Services>:< DNS

services>, <DHCP services>, <File services>, <IIS services>, <Active Directory

services>. ( ).
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 3.  2.8 

. 2.3)

 2.8 - 

Name (CDC) DU BU OU ENt IDC A

DNS 1 1 1 1 0 0 4

DHCP 1 1 1 1 1 1 6

File 1 0 0 1 0 1 3

IIS 0 1 0 1 1 0 3

AD 1 1 1 1 0 0 4

 4.  (3s
 i , 3i

j , SR
n, NR

j)* . 2.9).

 2.9 –  3s
 i , 3i

j , SR
n, NR

j

3s
 i 3i

j SR
n Ni

j

7000$ 3000$ 0.75 0.5

(3s + 3i)  3*,  3* - .

 5 - 7. , 

 ( ) .

3s
 i = 5000$;  3i

j = 3000$; Ni
j = 0.65;  SR

n = 0.8.

 8.  2.10 .
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 2.10 – 

3s
 i 3i

j SR
n Ni

j B

DNS 0.5 0.25 1 0.75 2.5

DHCP 0.5 0.5 0.75 0.5 2.25

File 0.25 0.5 0.75 0.5 2

IIS 0.25 0.25 1 0.5 2

AD 0.25 0.25 0.5 0.25 1.25

 9.  (3s
 i , 3i

j , SR
n, NR

j) ( . . 2.11)

 : (3s + 3i)  3*,  3* - 

  2.11 – 

 (3s + 3i)  3*

DNS Service – (2500$ + 750$)  10000$

DHCP Service – (2500$ +1500$) 10000$

File Service – (750$ + 2250$)  10000$

IIS Service – (1250$ + 750$)  10000$

AD Service – (1000$+ 750$)  10000$

: NR
j   NR *, N  [0, 1]

DNS Service – 0.75  0.5
DHCP Service – 0.5  0.5
File Service – 0.5  0.5
IIS Service – 0.5  0.5
AD Service – 0.25  0.5, False

: SR
nj  SR*

n

DNS Service – 1  0.75
DHCP Service – 0.75  0.75
File Service – 0.75  0.75
IIS Service – 1  0.75
AD Service –  0.5  0.75,  False

. 2.11 

.

 10 - 11. 

.
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 3s
 i ,  3i

j ,  SR
n, NR

j

 3*,  SR*
n,  NR

j

.

 2.11 .

 2.12 – 

 3s
 i B

DNS 2.5

DHCP 2.25

File  ( ) 2

IIS  ( ) 2

AD 1.25

2.5  (  3)

2.5.1   

  : . 

.

.

  Str.Sri . 

,  1:

- Ci –  (Ci  min);

- Mi –  (Mi  max);

- Ui –  (Ui  max);

- Sci – ;

- Pi –  (Pi  max).

, , : P(Inf)= (Ci, Mi, Ui,

Sci, Pi).
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 Qi  

:

Qi = f(Ci, Mi, Ui, Sci, Pi);

Qi = 1/5 (b1Ci, + b2Sci, + b3Ui, + b4Mi, + b5Pi),

{bi}- , b1= b2= b3= b4= 1   -   ,

p [0,1] , p={ Ci, Mi, Ui, Sci, Pi }.

 (  1) 

. , 

,

. , 

, 

. , ,

.

2.5.2

 P(Inf)= (Ci,  Mi,  Ui, Sci,  Pi)  1, 

.

 1  

  .   (2.1)  

  (2.3).

,S
,S

,S

*
i

*
i

*

*
i

b

ba

a

S
SS

S
 .     (2.3)
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,  1.5  3.5   .

2.5.3   

   10 .

 1.    (

,  2).

 2.  (Ci,  Mi,  Ui, Sci,  Pi). 

 1, .

 3.  ( . 2.3).

 4.  Qi

Qi = 1/5 (b1Ci, + b2Sci, + b3Ui, + b4Mi, + b5Pi).

 5.   (3).

 6. 

.

 7. 

( P)    Pi+1 = Pi – P.

 8.  (  ( )) i+1 = Ci – (Ci *- )

 9.  Qi..  4.

 10. 

.

 (  4 – 10) 

.

2.5.4

 1.    (

)
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CDC DU BU OU ENt IDC

 2.  (Ci,  Mi,  Ui, Sci,  Pi), 

.

 2.13

Ci Mi Ui Sci Pi

4.2 3.2 5 4.5 3.5

 3.  ( . 2.5) . 2.9

 2.9 - 

 4.  Qi

 4.08 :

Qi = 1/5 (b1Ci, + b2Sci, + b3Ui, + b4Mi, + b5Pi) = 1/5 (Ci, + Sci, + Ui, + Mi, + Pi)= =

1/5 (4.2+4.5+5+3.2+3.5) = 4.08

 5.  (2.3).

 6. 

.

, 

, , 

, . 
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, 

.

 7. 

(Pi*).

 Pi+1 = P– P =3.5 – 1.5 = 2,   P = 1.5,  Pi+1 =  2 – 

.

 8. .
i+1 = Ci – Ci = = 4.2 – 1.575 = 2.625,  = 1.575, i+1 = 2.625 – 

.

 9.  Qi  (  4).

:

Qi = 1/5 (b1Ci, + b2Sci, + b3Ui, + b4Mi, + b5Pi) = 1/5 (Ci, + Sci, + Ui, + Mi, + Pi)=

= 1/5 (2.625+4.5+5+3.2+ 2) = 3.465

 10. 

 .

, , 

 Windows Server  (

1.5  3.5), , 

.

, 

.

2.6

  . 2.10, 

 Active Directory . 2.11. 

 Web Server (IIS) . 2.12.
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 2.10 -  Windows Server 2016.

 2.11 -  Active Directory

Windows Server 2016.
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 2.12 -  Web Server (IIS)

Windows Server 2016.
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 Windows Server. 

.

. 

 Windows 2016. 

. 

. 

, 

.

, 

. , 

-

 (

.).
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