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ERLAND C BLOCKING PROBABILITY PROGRAMS

DECUS Program Library Write-up DECUS NO. FOCAL8B-163

Abstract
Three different "FOCAL" programs are offered which compute
the following:

Program No. 1 - Computes the Erlang C blocking probability

given the offered load in Erlangs and the number of servers.

Program No. 2 - Computes the Erlang C blocking probability,

the average delay in seconds, and the average holding time in
seconds given the offered load in Erlangs, the number of servers,
and the total number of requests for service (calls).

Program No. 3 - Computes the Erlang C blocking probability,

the average delay in seconds, the average holding time in seconds,
the delay greater than 10 seconds and the percent delayed greater
than 10 seconds given the offered load in Erlangs, the number of
servers, and the total number of requests for service (calls).

Minimum Hardware Required

PDP8-4K

Programming Language

FOCAL

Loading
1. Load FOCAL - 1969 and retain EXP function.

2. Load Erlang C program desired and type 36" .

Using
1. Input the requested data via the TTY keyboard, i.e., the

number of Erlangs, Servers, and Calls.



o . The resultant computations will be typed on the TTY by the

program preceded by appropriate labels.

3. Type "GO" to restart the program.

Examples

1. Program input and output examples are attached as

Figures 1 and 2.

Programs

1. The program writeups are attached as Figures 3, 4, and 5.

Description

The Erlang C blocking probability is computed from the

following formula:

(3)

H

d=2¢C (c,a) - -

The delay greater than 10 seconds is computed as follows:

10

-(c-a) 7

P (D >10) = C (c,a) e

(1)

a = Offered 1oad(2) in Erlangs(B)

¢ - Number of servers

¢ (c,a) = Erlang C blocking probability

H = Average holding time in seconds
Servers = Number of trunks, operators, or such, to which the
offered load is submitted.
Offered Load = Number of requests for service (calls) times
the average serving time in seconds.
One Erlang = 1 call hour = 3600 call seconds.

The programs were designed primarily for Telephone

Company Traffic Engineering use but they may be used in any serving



problem where the request for service, once initiated, stays in
the system until served. Turnpike or tunnel toll booths and
Supermarket chéckout counters are prime examples of the Erlang C
assumption. In real situations, the relationship of average
delay to percent greater than 10 seconds tends to diverge,
as the delay increases, due to customers leaving the system.

These programs model the pure Erlang C relationships and do

not compensate for customer abandonments.



PROGRAM NUMBER 1, EXAMPLES:

*G
WAAT 15 THE NUMBER OF SERVERS?:10

WHAT 1S THE LOAD IN ZRLANGS?:9.5

THZ TRLANG C BLOCKING PROBABILITY

x (3

WHAT IS THi NUM3EZER OF SERVEZIRS?:14
WHAT IS THZ LCAD IN ERLANGS?:R.0

THZ TRLANG C SLOCKING PROBABILITY

~

3

JHAT IS THiE NUMSBER OF SERVERS?7:35
JHAT I5 THE LOAD IN ERLANGS?:3Z.2

THZ ZRLANG C BILOCKING PROBABILITY

3
JHAT 1S THE NJMBER OF SZIRVERS?7:6
VHAT IS5 THE LOAD IN EZRLANGS?7:55.2

THZ ERLANG C BLOCKING PROBABILITY

1S

1S

1S:

2.82555856

[

¥

potc

. 4051200

2285619

t W 4203840

FIGURE |



PROGRAM NUMBER 3, EXAMPLES:

G .
WHAT IS THE NUMBER OF SERVERS? :10

wHAT IS THE LOAD IN ERLANGS? :9.5
WHAT ARE THE TOTAL NUMBER OF CALLS? 2382

cRLANG C BLOCKING PROBABILITY = £.8255858

AVZRAGE DELAY IN SECONDS = 148.60500

AVERAGE CALL HOLDING TIME = SC.eeeeda SECONDS

THZ DELAY GRZATER THAN 10 SZCONDS IS: = €@.,788578¢

THZ PSR CENT DELAYED GREATER THAN 1@ SECONDS IS: = T8 .297602
G

WHAT I35 THE NUMBER OF SERVEZRS? :10

WHAT IS THZ LOAD IN ERLANGS? :8.9¢

#HAT ARZ THZ TOTAL NUMBER OF CALLS? :320

“RLANG C BLOCKING PROBABILITY = €.4051800

AVERAGL DzZLAY IN SZCONDS = 18.413108

AVERAGE CALL HOLDING TIME = 99,00006w SEZCONDS
THZ DEZLAY GREATER THAN 10 SECONDS IS: = 0,32764608

THZ PER CENT DELAYED GREATZR THAN 1#¥ SECCNDS IS: = 32,76468¢

G
WHAT IS THZ NUMBER OF SERVERS? :35

WHAT IS THE LOAD IN ERLANGS? :32.2
WwHAT ARE THE TOTAL NUMBER NF CALLS? :1656

ERLANG C BLOCKING PROBABILITY = 2.528561%2

AVERAGE DELAY IN SECONIS = 13.214000

AVERAGE CALL HOLDING TIME

7¢.000838 SECONDS
THZ DELAY GREZATER THAN 1€ SECONDS IS: = £.3543P40

THZ PR CENT DEZLAYED GREZATER THAN 1@ SECONDS IS: = 35.438403

5



FIGURE 3

PR GRAM NUMBER ]

C-r0OCAL, 1969

J1.11 © THIS PXOGRAM COMPUTZS C(C,A) WHICH IS THE ERLANG C
71.12 C SLOCKING PROSABILITY.

51.13 & "WHAT I5 THE NUMBZR OF SZIRVERG?™,C,!

S101% A TWHAT I5 THI LOAD IN ZRALANGS? A, !

J1.15 IF (2-0)2.11,2.11,5.11

A2.011 6 321./A

CINT=FITR(O)
Jz=2.,CINT; 20 6
00 3a11

r
.
-
- G DD
[ S P

sdela IF ( A)4.12 4011, .ll

(o8
°
L2

w)
U
L

G401 T 2g.22 "THE ERLANG C BLOCKI!
24,12 T 7 LOAD IXCZEDS SERVERS 5 Q

wrell & =ZRLE

C zA
25,12 GOTND 4.11

K611 O 32X/ 8)=(3+1)

(>}

ROBABILITY IS: ~, <RLC,!!
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FIGURE 4

PROGRAM NUMBZIR 2

C THIS PROGRAT COMPUTES THZ AVZIRAGE DELAY (BAR D) 1IN

C USING C(C,a), THT ZRLANG C BLOCKING PROBABILITY.
A WHAT IS TAZ NUMBER OF SERVERS? ,C,!
A "WHAT IS THZ 1.OAD IN ERLANGS?™ A, !

A "WYAT ART THZ TOTAL NUMBER OF CALLS?"
IF (2-0)2.11,2.11,7.11

TG, 1

/!
=FITRCC)

1
NT=F1
2.,CINT; DO 6
1

— O W

O Mo
— T

T
3

)T Ul

0

5 ERLC=1./(1.+(1.=A/C)*B)
S HzA*36@8./TC

IF (C-A)4.14,4.11,3.14

S AVE=ERLC*(H/(C-A))

78.8¢ “ERLANG C BLOCKING PROBABILITY ", ERLC,!!

"AVERAGZ DELAY IN SECONDS ., AVE,!! "
"AVIRAGZI CALL HCLDING TIME ",H,  SECONDS™,!!; Q
LOAD ZXCEZDS SERVERS™; Q

— -

S B=(D/A)*(3+1)

S £RLC=zA

GNT0 3.1z

C THz FORAULA IS GIVZIN AS:

€ AVERAGZ DELAY(BAR 2)=C(C,a) * H/(C-A)
C C = NUMBER OF SZRVERS

C A = OFFLERTD LOAD IN ZRLANGS

g H = AVERAGE HOLDING TIWE

£ CC(C,A) = ERLANG C SLOCKINC PROBASILITY

SECONDS



FIGURE 5

PROGRAM NUMBER 3

- F3CAL, 1969

L1l C THIS PROGRAM COMPUTES THE AVERAGE DELAY (3AR D) IN SECONDS
.12 C AND THE PERCSNT DELAYED GREATER THAN 1¢ 5:CONDS,
.15 C YSING C(C,A) THZ TRLANC C 3LOCKING PROBABILITY.
.14 A "WHAT IS TnZ NUMBER OF SERVERS? ,C,!
J15 a “WHAT IS THT L0AD IN IRLANGS? A1
5 4 "WHAT ART THI TOTAL NUMBER OF CALLS? ,TIC,!
7 IF (2-002.11,2.11,7.11

2,11 5 pzl1./A

2,12 5 CINT=FITR(O)

2013 F 9:22,,CINT; 20 6

2014 §0T0 3.1

LS.l 5 OERILCzL /(] +(1,=A/C)%3)
3,12 5 HzA%36R0,./ [C

G303 IF (C-A)4.17,4.18,3.14

GOeld 5 AVEZERLC*(H/(C-A))

L3el> 5 PIZERLCKFIXP(=(C- D) x18./H)

L3.16 5 PPI=PORlML,

L4.11 1 Z2€.4 TZXLANG T SLOCKING PthASIlIIY ©LERLC,!!

=.¢4.lg’. [ "AVI‘RF\ )_ J 'AY I\J J.u’)”\)g . AVL

Sa.15 T "AVERAGS CALL HOLOING TIME ", H," ”“coowo S

sa.l4 T "THE DEZLAY GAZATZR THAN 12 SEICONDS I5: ~,PD,!! }
24,15 T "THE PTR CEINT DILAYZD GREZATEZR THAN 1¢ SECONDIS 1S: ,PPD,!
G416 4

4,17 T TLOAD EXCEZ)S SERVERS "3 Q

v4.13 T “THE ERLANG C BLOCKING PROSBABILITY IS: *,ERLC,; Q

6011 5 32(D/7A)%(3+1)

S =ZRLC=zA
GOTO 4.17

,_.._
Do »==



