21
24
.
1
(enterprise)
(workstation) (private branch exchange: PBX)
(automatic call distributor: ACD)
(stand

alone)

(mainframe microcomputer) (local area network:

LAN)
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ital
Hardware

« Night Service

* Hold For Inquiry

«

ACD

Program

ACD

Software

(PBX)

Dig-



eCall Transfer
 Call Conference

3

 Automatic Call Back

« Call Waiting
(Waiting Tone)

e Call Division
( 10 )

* Direct Division

* Group Hunting

* Abbreviated Dialling

o Call Pick Up

* Direct Inward Dialling (DID)
Operator



PC/PBX

Automatic Call Distribution
ACD
ACD

ACD

(First Corn-First Serve)

ACD

(Queue Priority)

Function ACD (
. ACD

PCIPBX

Database

Automatic Call Distributor

ID Code
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ACD

ACD
ACD
(Load Balance)
(Call Divert)
(Voice Mail) (Break)
Log-On Log-Off

(Log-On) (Log-Off)
ACD
CTI Terminal

(Screen Pop-up)

Voice
Mail

(Skill Base Transfer)
123



. Supervisor
Supervisor
(Supervisor)
(Supervisor)
. ACD
24
24
212
ACD
IVR

Supervisor

IVR

10

(Working Hour)

13

30

30

(Database)
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P | g
21
IVR
ACD
Interactive Voice Response IVR
Update

IVR

14

@ Daabase

Menu
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IVR
1
2. Agent
3.
4,
)
6. 24
1.
8.
IVR 2
1 Hardware
: Analog Digital (Voice-
Processing Board) Port
(Software Application Generator)
2. Software IVR Telephone
Card
Fax Card
Digital Interface Card
ISDN  E-1
IVR
ODBC (Open Database Connectivity) Dbase, FoxPro, Microsoft
Access, Paradox, Sybase, Informix ~ Oracle Host

Computer
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IVR
. (ACD)
. (Intelligent Routing)
. (Screen Pop-up)
. (Outbound Telemarketing)

PBX/ACD

< >
Da:abase
VRU/IVR

2.2

24

213

(computer
telephony integrated :CTI)

IVR
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(VIP
, Normal : )
IVR
ACD
CTI
(Screen Pop-up)
Knowledge Management
Knowledge Base
CTI

(Agent)
CTI

« Screen Pop-up ( )

. CTI Database | Data
Processing) ( Call Processing)
IVR

CTlI Database

Database

(Screen Pop-Up)



214

PBX/ACD

IVR

Automatic Number Identification (ANI)

ACD

CTl

18



19

Skills Base

24

2.1.5



2.6

(Technical Support)

(abandon)

Agent

20

(Agents)

(Bandwidth)

10

2.6
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Ui 25 quiuimseaufumelnsdwiaiion

(wrap up)
26
(termination)
(hold)




call
arrival
(' allagentsbusy |
° ° L] . el§e o .
Queue
€/<
scheduler
no answer )

ACD routes to
abandonment

other agent

[agent answer]J<

agent talk

26

22



[agent answer] <«

abandonment
agenttalk & — [
{ ‘;
termination ; .
client hang up } hold |
I" it /
T S —
| {
‘ ¥
/e anme
! i > N ” v —
' transfer I talk to other |
f 1 f agent
i \ . \\ J
;
1
i \/
| primary o t
A secon agen
¢ ‘><~._a.g_e~rlt__ .._._____ry_g_, .
9,
[
?
wrap time
»_j‘ - s __/'
//\iy
—
L)

2.1



(de)

busytime
busytime + availabletime

24



2.1.8

identification: ANI)

number identification service: DNIS)

IVR)

25

[3]

(automatic number

(dialed

(interactive voice response system:



2.2

(multi-lingual call center)

2.8

2.8

26



fi 28

abandonment

®

connect

IVR plays
welcome
message

| I

V

J

<'> only IVR service @
[

else]

menu
choices

IVR routes
skill agent

[else]

all agents busy

queue

ACD
routes to
agent

/

[else]

-

[agent answer]

agent talk

Noboo o o

no answer

ACD
routes to
other agent

21



2.9
queue
arrivals
29
A
)
A= H%Eéﬁmféralrivaﬂ—tirﬁe

>

28

Servers

departures

O
o

(arrival)

(service time)

(inter-arrival time)



(exponential distribution)
(memoryless)

2.10 '
i PDF of inter-arrival time or service time
@ 5 :‘ T T T & T 5, |
E I
~ 454 -
5
T 4 4
3
3
g st -
= 3 Y -
N
251 &
\
2+ " -
15 '\, 4
1 . -
05} o ey ]
kB W m W W
time
210 '
MIMIK (
[12] ' (Erlang C))

( Markovian)

29
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A M ( Markovian )
I
k
' ' k
100
120
100
K
MIMIKIK ( [12] ' (Erlang
B)
K
[13]
[14] M/M/k+M
(Erlang A) +M
Markovian
3
M
G 2.11

(lognormal) [15]



LOG NORMAL DISTR IBUT ION

PD
g ]

- N w - " m

21 '

23

Erlang C

1]

AT&T
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32

CAPS§

(queueing system)

[10], [12], [21], [22] [23]

(orbit)



External Arnvals

(Retrial queueing system)

Orbit

Retnals

Server(s) busy

Service station

212 [24]

212

Departures

33
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