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Intr oduction
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B8>; @.+ 6*9 B -./*>5= 5*B.;<27 @.+ 6*9< -;*@ *=*55<,*5.< 8@.7?.; /8; 68<==B9.< 8/
27/8;6*=287 =1.;.*,. <*5.<*= @12,1 =1. -.7<2=B 8/ -*=* +.,86.< =88 1201 =8 +. ><./>5 --2=287*55B
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%1. 08*5 8/ =12< =.<= <=>-B 2< =8 *<<.<< =1, :>*7=2=*=27, 269* = =1*= ?2<2+252=B ;*70. <.==270< ,*7 1*?.
87 <B<=.6 9.;/8;6*7,. *7- ><.; \A9.;2.7,. % 8 9;872-. 6.¥7270/>5 ;.<>b=< =12< =<=<=>-B =.<=.-

;. *5 @8;5- @8;4/58@< *0*27<=:@8;4 7/8;6*=287 *7*0.6.7=$%  B<=.6 18<=.-27 6*C87 ( .+

$.;722,<  ($ ,58>-27/*<=;>=>;.><270 ($ 27<=*7,.< %l.58* =.<=*7-><; .A9.;2.7,.

1. <>5=< 8/ =1. <B<=.6 @2=1 988;5B ,87/20>;.- 6*9< *;. ,869*;.- =8 *7 2-.7=2,*5 <B<=.6 @2=1

89=262C.- 6*9 ,87/20>;*=287< =8 .?*5>*=, =1, 269*,= =8 9.,/8;6*7,. *7- <B<=.6 >=252C*=287

Not e:

%12< =.<=<=>-B 2< 78= 27=.7-.- =8 ;.,866.7- * <9.,2/2, ?2<2+252=B ;*70. /8; *7B <9.,2/2, 5*B.;< #*=1.;
2=<18@< =1*=.6958B270 ?2<2+252=B ;*70.< *99;89;2*=.5B 2< * <=;*201=/8;@*;- 58@ ,8<= @*B =8 269;87.
9.:/8:6*7,. *7- ><.; .\A9.:2.7,.

D *768. +8>= = <=<=>-2.<
Workf lows

08 .7<>;. =1. =.<=<=>-B 9;872-.< ?*52- ;.<>5=< =1. @8;4/58@< 7..- =8 ;.9;.<.7=;.*5><; \A9.;2.7,.<

*7- =1, % =>%5 <=.9< =1*= ><;< @255 =*4. 27 27=.;*,=270 @2=1 =1. <B<=.6 %1. @8;4/58@< ><.- 27 =12< =.<=
<=>-B;.9;.<.7=<86. 8/ =1. [8>7-*=287*5 *,=272=2.< ;.:>2;.- =8 6*27=*27 *7- *, << *7 *< +>25=

5.,=2, 7.=@8:4

%1.,87=.7=<8/=1. @8;4/58@< @.;. -.127.- +B .A9.;2.7,.- <=*/[ *5870 @2=1 <;2 ,><=86.;/..-+*,4

=8 2-.7=2/B =1. <9.,2/2, <=.9< <.:>.7,270 *7- =B9. 8/ *,=2?2=2.< 27?857.- 27 .*,1 @8;4/58@ %]1.
18558@270 4.B @8;4/58@< @.;. ;>7 6*7>*55B *0*27<= =1. <B<=.6 >7-.; 58*- =8 ,*9=>;. ><.; \.A9.;2.7,.
*7-8?.;*65 9.;/8,6*7,.

(R T.@ <72, @2=1 .A2<=270 /.*=>;.E 9;872-. <.;?2,./;86 .A2<=270 =;*7</8;6.;
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Introduction

&9-*=. *<<.= E 687?. *7 *<<.= 8; >9-*=, *==;2+>=<

8*- 6*7*0.6.7=E#  .-2;.,=58*-/,86 87. ,2;,>2==8*78=1,,

I1*<, 6*7*0.6.7= E 687?. *<,;?2,. =8 * -2//.;.7= 91*<,

5.,.=:2, =270 E >9<=;.6 9;8=.,=27. =}*,. *7- -8@7<=;.*6 ,><=86.; =}*,.
2.@ *<<.=< <K LT ?2.@ FLLLE< T == 2452 <

$>66*,2C. *<<.=<E 2-.7=2/B -2;=B /..-.;< ,8>7=<8/7.@ /.*=>;.<
)8> *7 ;.*- 68;. *+8>==1.<. @8;4/58@< 27 =1. ;.5*=.-<B<=.6 =.<=<=>-B
Softwar e

%1. <B<=.6 ,*9*+252=2.<*;. -.527.;.- =1;8>01 =1. /8558@270 <8/=@*;. -.958B.- *7- =.<=.-*< 9*;= 8/
=12<=.<=<=>-B *==1.52<=.- 7,,<287< @2=1 *55 *?*25*+5. 9*=,1.< *9952.-

. $1:8 5*=<=7.;<281.;.
L% 7=.9:2<. b*= <= 7?.;<281.;.

5 $ 2.5-*9<

, $ 872=8; 5*=.<=7?.,<281.;.

D
D
D
D ; $ 2.7<. *7*0.; 5*=.<=7?.;<281.;.
D
D ; $ 7527.

D

1 8<=0;.$" ?
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Test methods and r esults

*7>*5 =.<=270 ,86+27.- @2=1 *>=86*=.- 58*- =.<=270 @*<,87->,=.- =8 .A*627. 18@

62<,87/20>;*=287 8/ 6*9 .A=.7=*7- 5*B.; <,*5. ?2<2+252=B @8>5- 269*,= .-2=270 *7- ?2.@270 @8;4/58@
9.;,/8;6*7,. *7- ><.; \A9.;2.7,. .<4=89 6*,127.27<=*7,< *<@.55*< ;, $!;8*7-=1. @.+

*99< @.;. 6872=8;.- *< @8;4/58@< @.;. ,87->,=.- >7-.; 58*-

$,;29=.- =.<=270 @*< 9.;/8;6.- =8 <26>5*=. =1. <=.9< *7 .-2=8; @8>5- =*4. @1.7 9.;/8;6270 =1.
-127.- @8;4/58@< &987 =.<=,8695.=287 ;.<>5=< @.;. *<<.6+5.- *7- *7*5BC.- =8 ,869*%;. -.<4=89
>=252C*=287 *7- .7-><,; .1[2,2.7,B @2=1-2//.;.7= 1*;-@%*;. ,87/20>;*=287<

Test methods

98 =.<= =1. 269*,= =1*= 6*9 .A=.7=<*7- 5*B.; ?2<2+252=B ;*70.< ,*7 1*?. 87 9.,/8,6*7,. *7- ><;
A9.,;2.7,. *1.@ 68-2/2,*=287< @.;. 6*-. =8 8=1.,;@2<. @.55 ,87/20>;.- 6*9< =1*= @.;. 9;.728><5B
=.<=.-*7-,87/2;6.- =8 1*?. 088- 9.;/8;6*7,. *7- ><.; .A9.;2.7,.

D %l1. *<1+8*- @.+ 6*9 ><.-/8; =1. ?2.@ *<<.= @8;4/58@ =1.F.5.,=;2, 5*B.;G 72<2+252=B @*<
,1*70.- /;86 7.201+8;188- 5.?.5 =8 ,8>7=B 5.?.5 *7- =1. -./*>5= A=.7= 8/ 6*9 @*< ,1*70.-
;86 7.201+8;188- =8 ,8>7=2.<

D %1. A9.;2.7,. >25-; @.+*99 ><.-/8; =1. <>66*;2C. *<<.=< @8;4/58@ .5.,=;2, 527. 5*B.;
?2<2+252=B *7- -.[*>5= 6*9 .A=.7=>9-*=- @2=1 =1. <*6. <.==270< *< *+87.

D %l1.; $!1;89;83.,=6*9 ><.-/8; .-2=270 @8,;4/58@< ;.68?.- ?2<2+252=B ;*70.< 8/ H6.-2>6
?85=*0.,87->,=8;| 5*B.; 27<2-. =1. H.5.,=;2, 527.1 0;8>9 5*B.; *7- =1. -./*>5=6*9 .A=.7= @*< <.=
=8

%1.<.,1*70.< @.;. ,18<.7 =8 ?22.@ =1. 269*,= 8/ 6*9 .A=.7=*7- 5*B.; ?2<2+252=B ,87/20>;*=287<
*:8<< -2/].;. 7= 427-< 8/ [8>7-*=287*5 .5.,=;2, >=252=B 7.=@8;4 27/8;6*=287 6*7*0.6.7= @8;4/58@<
%1. ;.*- 875B &=252=B .=@8;4 <.;?2,. ><.-/8; '2.@.; @8;4/58@< 89.;*=.< 87 =1. 18<=270<.;?.; @125.
-2=270 @8;4/58@< >=252C. =1. & <.;?2,.18<=.-87=1. $$.;7.; %1.;./8;. =1. 269*,= 8/ 988;5B
,87/20>;.- 5*B.; ?2<2+252=B *7- 6*9 .A=.7=< 87 .-2=270 *7- ?2.@270 @8;4/58@< ,*7 +. <..7 87 =1.
;.<9.,=27. <B<=.6 ,86987.7=I< 27<=*7,.



Test methods and results

Perfor mance testing t ools

SF>< 0, $2<*6>5=2 =2,; <B<=.6 9.;/8;6*7,. =.<=< @.;. ,87->,=.- *,;8<< ,52.7= <,;?2,. *7-

S*=F <=8;*0. =2.;< *< @.55 *< =1. >7-.;,5B270 27/;*<=;>=>;. 2=<.5/ 7=12< =<=<=:B @*<><.-=8
<26>5*=, =1. ><.; @8;4/58@< *7- 6.*<>;. <B<=.6 9.:/8;6*7,. >7-.; -2//.;.7=58*-< :, $!1:8

;. >.<=<@.;. ;.,8;-.- *7- =1.7 ;.95*B.- =8 <26>5*=, 58*- 27 *--2=287 =8 6*7>*5 @8;4/58@< =1*=
@.;.9.:/8;6.- =8 *<<.<< .7- ><,; \A9.;2.7,.

(27-8@<! .;/8;6*7,. 872=8;*7- ;, $ 872=8; @.;. *5<8 ><.- =8 6872=8; ;.<8>;,. >=252C*=287
*:8<< -2//.;.7= 86987.7=< 8;68;. 27/8;6*=287 <..  =885</8; 9.,/8;6*7,. =.<=270

Test results

%1. <B<=.6 @*< =.<=.- 27 =1;.. <,.7*;28< =8 >7-.;<=*7- 18@ 988; 6*9 ,87/20>;*=287 269* =<

9.,/8;6*7,. *7-><.; .\A9.;2.7,. *=-2//.;.7=58*-< 8; .*,1 58*- <,.7*;28 B8> ,*7 ,869*;. =1.

269*,=;.5%=2?. =8 *7 8=1.;@2<. 2-.7=2,*5 <B<=.6 @2=1 89=262C.- ?2<2+252=B ;*70.< 5./= =*12015.?.5
=.<=,.<>5=<<18@ =1*= 6*9< @2=1 .7.7 87. 8; =@8 27*99,;89;2*=. 5*B.; ?2<2+252=B *7- 6*9 .A=.7=
,87/20>;*=287< ,*7 0;.*=5B 269*,= <B<=.6 >=252C*=287 *7- ><.; .A9.;2.7,. 9*,=2,>5*,5B *= 1201.; 58*-<

Test scenario : 2x design lo ad

+<,;?7*=287<

D ?.*55 *,,.9=*+5, >=252C*=287 *,;8<< <B<=.6,86987.7=< +>= @2=1 -8>+5. =1. >=252C*=287 87 =1.
Forirg &=252=B .=@8;4 & *7-18<=270<.;?.;27<=*7,.<*< ,869%;.- =8 =1. 89=262C.-
<B<=.6
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Test methods and results

D 8<=270*7-& <.;?7.,<.Al2+2= 1& >=252C*=287 <924.< =1,8>018>= =1. ;>7

D $.,72,. @*2==26.<*7- ;$ >=252C*=287 ;.6*27 @2=127 *,,.9=*+5. =1,.<185-<

Test scenario : 4x design lo ad

+<,;?7*=287<

D %1.18<=270 <,;?.; *7- -*=*+*<, Al2+2=<2072/2,*7=;.<8>;,. >=252C*=287 =1;8>018>= =1. =.<= @2=1
;8>015B /8>; =26.< =1. >=252C*=287 *< ,869*;.- =8 =1. 89=262C.- <B<=.6

D 18<=0;.$" 27<=*7,.<18@< 87?.; 27,,.*<.-;.<8>;,. >=252C*=287 *< ,869*;.- =8 A -.<207
58*-

D $.,72, @*2==26.<,87=27>.=827,,.*<.
D 8<=;$ <87=1.18<=270<;?;%. +><B =1;8>018>= =1. >7 @2=1 <86. 27<="7,.<9.*4270

D ;$ <87=1. & <.;?.;<18@ 527.%; *7- 0;*->*5 27,;.*<, 5.<< 269*,=.- *< ,869*;.- =8
18<=270<.;?.;
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Test methods and results

Test scenario : 8x design lo ad (optimized) comp ared to 6x design lo ad (suboptimal)

Optimized Visibility Ranges

‘V‘I_I% F——— i H ‘ ;’f*rf’?

Suboptimal Visibility Ra»n‘g_ve’

ArcGIS Web Adaptors

Enterprise Portal Servers

Hosting Servers

GIS Servers (UN)

Relational Data Stores

RDBMS & Execution time

N L =
Concurrent user requests and Errors /A \ ~ —

Pz -

+<,,?7*=287<

D %l1.<>+89=26*5,87/20>;*=287 <18@< 87?.;*55 988; 9.;/8;6*7,. @2=1 >7*,,.9=*+5. <,;?2,. @*2=

=26.< 9*;=2,>5*:5B /8; ?2.@.; @8;458*-< ;:>77270 87 =1. 18<=270<.;?.;

D 7=1.<>+89=26*5,87/20>;*=287 =1.18<=270 <.;?.;,< .A12+2=;8>015B /8>; =26.< =1. >=252C*=287 *=
A .?.7,869%.- =8 A -.<207 58*- 87 =1. 89=262C.- <B<=.6

D %1.!8<=0;.$" 27<=*7,. 2<;.*,1270 2=< =1,.<185- *= A @2=1 * <>+89=26*5 ,87/20>;*=287 @12,1
2<68;. =1*7 -8>+5. =1. >=252C*=287 8/ =1. 89=262C.- <B<=.6 *= A -.<207 58*-

D 8<= ;% <87=1.18<=270<.;?.;:.%16*A26>6 =1;.<185-< @2=1 =1. <>+89=26*5
,87/20>;*=287 E >7><>*5 +,1*?28; 2< 8+<.;?.- ;.<>5=270/;86 =1. <.;?.; +.270 +><B *7- >7*+5,
=8;.=2.2.$ >=252C*=287 ?*5>.<

D ;9% <87=1.& <;?.; .-2=8;< <18@ 527.%; *7- 0;*->*5 27,;.*<. 5.<< 269*,=.- *<

,869%;.- =8 18<=270<.;?,;

ArcSOC utilization comp arison

7,,.5<.<27 ,%

>=252C*=287 8/=.7 *><.<*7 27,,.*<. 27 <;?2,. @*2==26. @12,1 >5=26*=.5B 269*,=<

><;<| *+252=B =8 -8 =1.2; @8;4 .//2,2.7=5B ;,$ >=252C*=287 @*< 6872=8;.- *,;8<< *55 58*- <,.7*;28<
7.2,B=<= ;$ >=252C*=287 @*< 78=*+5B 1201.; *< ,869%;.- =8 =1. <B<=.6 @2=1 89=262C.- 6*9<
%1. 0;*91< +.58@ 255><=;*=. =1. <2072/2,*7=-2//.;.7,. *= A -.<207 58*- 869*;.- =8 =1. 89=262C.-
<B<=.6 =1. ;)$ >=252C*=287 87 =1. 18<=270<.;?.; 27,;.*<.< +B ;8>015B =8 =26.<*7-=1.&

<.;?.;+B*+8>==@8 =26.<
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Test methods and results

Optimized Visibility Ranges

ArcSOC Utilization for Electric_Utility_Network_Publishing_Map___UNFE (Hosting Server)

—— RuNNing = Busy = Maximum
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Time

ArcSOC Utilization for Electric_Utility_Network_Publishing_Map__PostgreSQL (UN Server)

—— Running =—— Busy = Maximum

Busy socs - mean:1.29, max:5, p95:3.0, p99:4.0
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Time

ArcGIS Enterprise GIS Server (hosting)

ArcGIS GIS Server (editing)

Suboptimal Visibility Range

ArcSOC Utilization for Electric_Utility_Network_Publishing_Map___UNFE (Hosting Server)

—— Running —— Busy —— Maximum
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8
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H
2w
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F
E
ERR)
z
2
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Apr 30, 2025

Time

ArcSOC Utilization for Electric_Utility_Network_Publishing_Map__PostgreSQL (UN Server)

—— Running —— Busy —— Maximum
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1
2 n
H
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5 s
8 s
E
S 4
z
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Time

ArcGIS Enterprise GIS Server (hosting)

User experience

ArcGIS GIS Server (editing)

98 .?7*5>*=. ><; \A9.;2.7,. @8;4/58@ <=.9 ->;*=287< @.;. ,*9=>;.- (1.7 @8;4/58@< =*4. 5870.; /8;

><,;< =8 ,8695.=. 2=<207*5< =1. <B<=.6 2<;.<987-270 68;. <58@5B =8 =1.2; ;.:>.<=< %1.,1*;=+.58@

<18@< =1. *?.;*0. =26. 2= =884 ><.;< =8 ,8695.=. * 02?.7 <=.9 @2=127 * @8;4/58@ 27 +8=1 =1.
89=262C.- *7- <>+ 89=26*55B ,87/20>;.- <B<=.6<

=Optimized (4x) @ Suboptimal (4x)

............... w Addrew fstres

xxxxx (setain)

mmmmmmmmmmmm

7 *55 @8;4/58@< 8=1.; =1*7 58*- 6*7*0.6.7= =1.;. 2<* 6.*<>;.- 27,;.*<. 27 =8=*5 @8;4/58@ =26.
@2=127,;.*<.-58* = A-.<207 58*- =1.?2.@ *<<.=< @8;4/58@ =*4.< *+8>=[2/=..7 =26.< 5870.; *<
,869%,.- =8 *= A %1. 58027 *7- 89.7 9;83.,= <=.9 27 =1. >9-*=. *<<.=*7- 5.,=;2, @8;4/58@< =*4.
=1.5870.<= =26. @2=1 78=*+5. 3>69< 27 ->;*=287 *< =1. 58*- 87 =1. <B<=.6 27,;.*<.< --2=287*55B
=1.58,*=. C886 =8-.72,. *7- -8@7<=;.*6 =;*,. <=.9<*55 1*?. .A987.7=2*5 3>69< 27 ->;*=287 *= A

-.<207 58*- ,869%;.- =8 A -.<207 58*-
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Conclusions and k ey tak eaways

%12< =.<=<=>-B 2< 78=27=.7-.- =8 ;.,866.7- * <9.,2/2, 5*B.; ?2<2+252=B ;*70. 8; 6*9 .A=.7= #*=1.; 2=
<18@< =1*=,87/20>;270 *99;89;2*=. ?22<2+252=B ;*70.< 2< * <=:*201=/8;@*;- 58@ ,8<= @*B =8 <2072/2,*7=5B
269:8?.9.:/8:6*7,. *7- ><.; \A9.;:2.7,.

%18>01 =12< =.<= <=>-B ><.- .5.,=;2, >=252=B @8;4/58@< =1.7..-/8; 9;89.; 6*9 ,87/20>;*=287 *9952.<
* 8<< 27-><=;2 < *7- @8;4/58@< !:89.;5B ,87/20>;.- 6*9< *;, .<<.7=2*5 =8 -.527.:270 * 98<2=27. ><.;
A9.;2.7,. 269*,=270 @8;4/58@ *7- ><.; .[[2,2.7,B *7- 27,;.*<270 =1. 8?.;*55 ;.=>;7 87 27?.<=6.7=8/

B8>; ;, $<B<=.6

%1.;./8;. .?.;B 8;0*72C*=287 <18>5-;.0>5%,5B ;.?2.@ =1.2; 6*9 ,87/20>;*=287< .<9.,2*55B 2/ ><.;< *;.
;.98;=270 988; 9.,/8;6*7,. =8 ,87/2;6 =1*==1.B *;. ,87/20>;.- 89=26*55B =8 <>998;= =1. ><.;<|
7.-< @125. +*5*7,270 ><. 8/ ;.<8>;,.<

D %768, *+8>=18@ =8 2<95*B 5*B.;< *=,.;=*27 <,*5.<
Key tak eaways
D 69;87270 <>+ 89=26*55B ,87/20>;.- 6*9< 2< * 58@ ,8<= *7- <=;*201=/8;@*;- @*B =8 269;8?. *

<B<=.61<9.;/8;6*7,. *7- .7- ><.; .A9.;2.7,.

D 69;89.; 6*9 .A=.7=*7- 5*B.; ?2<2+252=B ;*70.< 87 .?.7 3><=87. 8; =@8 5*B.;< ,*7 <2072/2,*7=5B
269% = <B<=.6 9.;/8;6%7,. *7- ><.; .\A9.;2.7,.

D 188;5B,87/20>;.- 6*9< ;.<>5=.- 27 =@8 =8 /8>; =26.< =1.. ;.<8>;,. >=252C*=287 *< ,869*;.- =8
<B<=.6 @2=1 @.55,87/20>;.- 6*9<

D *-6*9.A=.7=*7-5*B.; ?2<2+252=B ;*70. ,87/20>;*=287 ;.<>5=.- 27 <2072/2,*7=5B <58@.; /;86 =8

=26.<5870.; .A.,>=287 =26.< *,;8<< @8;4/58@< 87 4.B @8;4/58@ <=.9<

D =2<,2=2,*5=8;.0>5%5B 6872=8; *7- *<<.<< 6*9 *7- 5*B.; ,87/20>;*=287< =8 89=262C. ;.<8>;,.

>=252C*=287 @2=1=1. ><.;<| 7..-<


https://architecture.arcgis.com//pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/display-layers-at-certain-scales.htm
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