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Abstract

A Single-server model is an abstract mathematical model which
can be applied to many systems. This report presents the formulation of
a single-server model which represents a Paging Drum Channel System. Sim-

ulation has been carried out by Frotran and Simula assuming uniformly

distributed inputs.
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Simulation of a Single-server Model for a Paging Drum Channel System

1. Introduction

A single-server model 1s one where there is only one waiting
list (queue). Although the model is simple, it can be abstractedly applied
to many applications such as computer systems, service stations, input/output
channels, paging drum channels, etc. If it models a computer system, then
the waiting queue contains jobs to be processed. If it models a servicé
station, then the waiting queue contains cars to be serviced. If it models
a paging drum channel PDC, then the waiting queue contains paging requests
PR's.

The objective of this simulation, however, is to determeine the
following: (a) the average waiting time for each PR arriving at the PDC
system and (b) the total PDC system idle time which is essential in deciding

whether the number of tasks should be decreased or increased.




2. The waiting queue

The waiting queue is represented by a two-dimensional array with
indices K and J. Index K is the pointer to the Kth node in the queue, while
index J indicates the field of the node to be taken for computation. Figure

1 shows the format of the (I-1)'® node, the I

node, and the (I+1)th node
in the waiting queue. Each nade represents a paging‘reéuest entry. However,
the user must provide for the Ith node the PR arrival time, NODE(I,2),

and the PDC system service time, NODE(I,3). For the Ith node, K=I and J=1,
through 7. Similarly, for the (I+l)th noﬁe, K=(I+1) and J=1 through 7.

No link is required since the predecessor of NODE(I,J) is NODE(I-1,J)

and the successor of NODE(I,J) is NODE(I+l1,J), whére I>1 and J is the field
index. According to this kind of data structure, computation of wvarious

statistics is very easily accomplished by using DO loops in Fortran and FOR

clauses in Algol and Simula.

~



NODE(I-1,1)=(I-1)th PR identification

NODE(I-1,2)=(I-1)th PR arrival time

NODE(I-1,3)=PDC system service time for the (I-1l)th PR
NODE(I-1,4)=(I-1)th PR waiting time in the queue
NODE(I-1,5)=(I-1)th PR starting time

NODE (I-1,6)=PDC system idle time interval

NODE (I-1,7)=(I-1)th PR finishing time

(I-1)th NODE

NODE(I,1)=Ith PR identification

NODE (I,2)=Lth PR arrival time

Ith NODE NODE(I,3)=PDC system service time for the Ith PR
L‘ NODE(I,4)=Ith PR waiting time in the queue

NODE(IL,5)=Ith PR starting time
NODE (I,6)=PDC system idle time interval
NODE (L, 7)=Ith PR finishing time

NODE (I+1,1)=(I+1)th PR identification
NQDE(I+1,2)=(I+l)th PR arrival time
NODE (I+1,3)=PDC system service time for the (I+l)th PR
L‘ NODE (I+1,4)=(I+1)th PR waiting time in the queue
NODE(I+1,5)=(I+1)th PR starting time

NODE(I+1,6)=PDC system idle time interval
NODE(I+1,7)=(I+1l)th PR finishing time

(I+1)th NODE

Fig. 1 TFormat of the (I-1)th node, Ith node, and (I+l)th node in
the waiting queue



praT ey
IS ’
S~

3. A single—servervmodel
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A picture of the single-server model for a paging drum channel

is shown in Fig. 2. As a PR arrives at the single-server, it gets the

T ey
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- gservice if there is no other one prior to it, that is, if the single-server
i
g; is free; otherwise, it enters a paging request queue.
g? Input parameters are (a) the PR arrival time and (b) the system
b service time for the PR. Simulation outputs are (a) the average waiting
gg time of the PR in the queue, (b) total system service t;me, and (c) total

) system idle time.

o

£ .

g p——
Lt 3 Boitoiid

p——y
| SN )




paging
requests

-

A 4 Characteristics of request:
(a) the PR arrival time
(b) the system service time for the PR

paging
request
queue

paging requests
to be serviced
(arrival time)

Paging Drum Channel PDC
Characteristics of PDGC:
(a) ISERVE
(b) IDLE

Results: (a) average PR wailting time in the queue
e (b) total system service time
(c) total system idle time

Fig. 2 'Block diagram of a single-server model for a paging drum chamnel



4, Formulation of the model

As shown in Fig. 2, a PR arrives at the PDC system, obtains the
gservice, and leaves the PDC system. Table 1 shows the 13 entities (variables
and parameters) in the simulation model, where the entities represent the
variable names in the simulation programs. For example, IALL represents
the total simulation time while AVG represents the average PR waiting time
in the queue.

The activities (functlonal relationships between variables and

parameters) are defined by the following equations where I is the index of
page request in the walting queue:
a. For I=1

The PR waiting time in the queue i1s 0 for the first PR:

NODE(I,4)=0 (1)

The PDC system idle time is set to the PR arrival time:

NODE (1,6 )=NODE(I,2) (2)

The PR starting time is the sum of the PR arrival time and the PR
waiting time:

NODE (I ,5)=NODE (1,2 )+NODE (I, 4) (3)

The PR finishing time is the sum of the PR starting time and PDC system
service time for the PR:

NODE (I, 7)=NODE (I,5)+NODF (I, 3) (4)
b. For I>1

The PR waiting time 1s the difference between the PR arrival time and
the previous PR finishing time:

NODE (I, 4)=NCDE(I~1,7)~NODE(I,2) (5)

The PR starting time is the sum of the PR arrival time and the PR
waiting time: ”

NODE (I ,5)=NODE (I,2)+NODE (I,4) (6)



Table 1 Entities of the Simulation Model

Entities Designation

TALL total simulation time

NPR numbar of PR arriving during the sim-
ulation time interval

NODE(I,1)* PR identification

NODE(I,2) PR arrival time (input parameter)

NODE(I,3) PDC system service time for the Ith PR
(input parameter)

NODE(I,4) PR waiting time in the queue

NODE(I,5) PR starting time

NODE(I,6) PDC system idle time interval (time in-
terval between the Ith PR starting time
and the (I-1)th PR finishing time)

NODE(I,7) PR finishing time

ISERVE total PDC system service time

IDLE total PDC system idle time

WAIT total PR waiting time in the queue

AVG average ZR walting time in the queue

*I is the index of paging request.



The PR finishing time is the sum of the PR starting time and the PDC
system service time for the PR:

NODE(I,7)=NODE(I,5)+NODE(I,3) (7

The PDC system idle time interval is the difference between the PR start-
ing time and the previous PR finishing time: :

NODE(I,6)=NODE(I,5)~NODE(I~1,7) (8)

Fo:? I>1

Total PDC system service time is the sum of the service time for each PR:
ISERVE= 1?!1; NODE(I,3) 9)

Total PDC system idle time is the difference between the total simulation
time and total service time:

IDLE=TALL~-ISERVE (10)

Total paging request waiting time in the queue is the waiting time for
each PR:

NPR
WAIT= I NODE(I,4) (11)

I=1 ‘

Average PR waiting time is the total PR waiting time divided by the number
of PR's: . '

AVG=WAIT/NPR (12)



5.

Simulation programs

The single-server model for the paging drum channel has been sim-

ulated by SIMULA and FORTRAN on the UNIVAC 1108.

5.1 Flow c¢harts

The flow charts of the SIMULA and FORTRAN simulation programs for

the single-server model are presented in ¥Figs. 3 and 4. The boxes in the

flow chart are numbered and explained below:

Box

Box

Pox

Box

and

Box

Box

Box

Box

1

describes initialization; the number of PR's NPR and the length of
the total simulation time interval IALL are read in from card.

is for initializing the index for PR(I), total system service

time ISERVE, total PR waiting time WAIT.
assigns PR identification NODE(I,1), PR arrival time NODE(I,2), ;
and the PDC system service time NODE(I,3). These characteristics
are read in from card.

checks 1f the current ék is the first PR or not. If it is the first.
PR, the PR waiting time is set to O since there is no PR prior to

it. This 1is shown in Box 7. If it is not the first PR, go to

et v, R

Box 5 where the PR waiting time NODE(I,4) is computed by subtracting
the PR arrival time NODE(I,2) from the previous PR finishing time
NODE (I-1,7).

checks if NODE(I,4) is negative. If it is negative, NODE(I,4) is
set to 0 since in this case the previous PR has leéfwthe PDC

system when the current PR arrives.

Infﬁgk 7, the PR waiting time NODE(I,4) is set to 0.

In Box 8, the PR starting time NOQEﬁI,S) is computed by adding the

PR waiting time NODE(I,4) to the PR arrival time NODE(I,2).
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Box 9 In Box 9, the PR finishing time is computed by adding the PDC
system service time NODE(I,3) to the PR starting time NODE(I,5)
which is the time when the current PR is serviced.

Box 10 Checks 1f the current PR is the first PR arriving at the PDC system.

Box 11 If the current PR is not the first PR, the current system idle time
NODE(I,6) is computed by subtracting the previous PR finishing %i
time NODE(I-1,7) from the current PR starting time NODE(I,5).

Box 12 Checks if the computed PDC system idle time NODE(I,6) is negative.

Box 13 If it is negative, NODE(IL,6) is set to 0 and the current PR ;
waits until the previous PR leaves the PDC system.

Box 14 If it is the first PR, the PDC system idle time interval NODE(I,6)

is equal to the first PR arrival time NODE(I,2) since so far no f
PR has been serviced.
Box 15 In box 15, the attributes or the contents of the entities which
are variables in the SIMULA program of the mathematical model are

~

printed out.

R AR DI AR RO A N

Box 16 In box 16 and box 17, the total PDC system service time ISERVE
and '
Box 17 and the total PR waiting time WAIT are accumulated.

i [ :
Eyxx 18 Checks if all the PR's have been serviced.

T ot

Box 19 If there are more PR's coming, index I is incremented, and control
is then returned to box 3.

Box 20 In box 20 and 21, the average PR wailting time AVG 1s computed.

and

Box 21

Box 22 In box 22, the total simulated time IALL in seconds 1s printed.
Box 23 ~In box 23, the total PDC idle time IDLE 1s computed by subtracting

the total PDC service time ISERVE from IALL. : i

i
i
7




Box 24, In these three boxes, total PDC system idle time IDLE, total
Box 25,

and PDC system service time ISERVE, and average PR waiting time
Box 26 4

AVG are printed.

5.2 Listings

The SIMULA simulation program is in Appendix A and the FORTRAN

simylation program 1s in Appendix B.

11




READ NPR
IALL
A 2
L& 1
ISERVE <-- 0
L _YATT £-— 0.0

A 4

READ NODE(I,1), NODE(ZI,2), NODE(I,3)
4

I =1

| —
(5) | NODE(L,4) §== NODE(T-1,7) - NODE(T,2)

. 6
_— (NODE(I,4)<0 J)

w

19 yes v
ﬁ’f L€ 1+ 1 NODE(I,4) €--0 (1)
. > ' S
I NODE(I,5) €-- NODE(I,2) + NODE(I,4) I (3), (6)
o ' ! |9 7)
f/, | ) LNODE(I,?) <-- NODE(I,5) + NODE(I,3) @),
~ ‘
(s |
. 2 11
2) ‘ 12
(o
Lo I NODE(1,6) €--NODE(1,2) 13
n ' NODE(I,6)é-~0
(L
o R . 15
- WRITE (NODE(I,J), J= 1,7
g | ‘ 16
9) I ISERVE &~— ISERVE + NODE(I,3) |
e 17

(11)

N

£

Fig. 3 Flow chart for the simulation programs (Page 1)

sz
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13

ol
N 20
I X = NPR
N
(12) -~ lave = wazz / x

.

l_LWRITE TALL

JL- 23
(10) | IDLE .€—- IALL -~ ISERVE

24

— 25
WRITE ISERVE

N
D )

WRITE AVG

" Fig. 4 Flow chart for the Eimulat‘ibﬁ grfpgrams» (Page 2)"'
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6. Simulation examples

Three examples are presented in this section to illustrate the
simulation of the given PDC system with different input parameters. The
paging.requests are assumed to arrive according to Uniform Distribution in

the following examples.

6.1 Example 1

The input data for example 1 1s shown in Table 2. In this example,
the PR arrival rate (80 second interval) 1s higher than the PDC system service
rate (100 secohda/PR). The computer print-out is shown in Fig. 5. The
first PR arrives at time 80, waits no time, gets service at time 80, and
leaves the system at time 180. The %ast PR arrives at time 800, waits 180
units of time, gets service at time 980, and leaves the system at time 1080.
Thus, the PR's are queued up as they arrive at the system. The average PR
walting time is 90 time units, while the total PDC system idle time 1is

80 time units. Thus, the number of tasks should be decreased.

6.2 Example 2

The input data for example 2 is sh5Wn in Table 3. In this example
the PR's require various system service time ranging from 60 to 90 time units.
. The computer print out is shown in Fig. 6. The first PR arrives at time 80,
rh;aita no time, gets service get time 80 and leaves the system at time 170.

The last PR arrives at time 800, waits 10 units of time, gets service at
time 810, and leaves the system at time 910. Thus, some PR's must wait in
the queue and some do not have to wait. The computed average PR waiting

time 1s 4 time units while the'totaL PDC'system idle time is 180 time units.
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Thus, the number of tasks may be increased.

6.3 Example 3

The input data for example 3 i1s shown in Table 4. In this example,
PR arrival rate (A) 1s set equals to PR service rate (u) at the PDC system.
The drum utilization factor of the PDC system is p =A/u = 1. The computer
print out is shown in Fig. 7. The first PR arrives at time 80, waits no

time, gets service at time 80, and leaves the system at time 160. The last

. PR arrivés at time 800, walts no time, gets service at time 800, and leaves

the system at time 880. Thus, no PR has to wait while the total PDC system
idle time is minimized. Therefore, the average PR waiting time is 0 time
unit and the total PDC system idle time is 80 time units. Consequently, the

number of tasks may be increased.
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Table 2 Input data for example 1

Paging Request | Paging Request System Service Time for
Identification | Arrival Time the Paging Request
1 80 100
2 160 100
3 240 100
4 320 100
5 400 100
6 480 100
7 ) 560 100
8 640 100
9 . 720 100

10 800 100

Total Simulation Time = 1200

Total Number of PR = 10,

16
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Table 3 Input data for example 2

Paging Request

Pa ing Reduest

System Service Time

Identification Arrival Time for the Paging Request
1 80 90
2 160 90
3 240 50
4 320 50
5 400 60
6 480 60
7 560 70
8 . 640 70
9 720 90

10 . 800 90

Total Simulation Time = 1200

Total Number of PR = 10,

18
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Table 4 Input data for example 3

Paging Request Paging Request System Service Time
Identification Arrival Time for the Paging Request
1 80 80
2 160 80
3 240 80
4 320 80
5 400 80
6 480 80
7 . 560 80
8 640 80
9 720 80
1010 800 80

Total Simulation Time = 1200

Total Number of PR = 10.

\

20
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APPENNDIX Ae LISTING OF THF STMULA STMULATION PROGRAM
K H I I I I I IE NI I LA I K I TN I I I

RN AASNNT=11=T6B sKWOK ~
tALGR$CTS INCSSINCS
STMIILLA RFAGTN
COMMENT SIMULATINN OF A MATHFMATTCAL MODFL NF A BNC UNNDFR TOCSH*#*S
COMMFNT PAGING RFQUFSTS ARE STORED TN A HARNDWARF QUFUF $
COMMENT TOTAL. PNC SYSTFM SERVICF TIMF «
INTFGFR 1SFRYFS
COMMFENT TOTAL STMULATION TIMF $
INTFRFR TALLS
COMMENT NUMBFR NF PAGING RFQUFSTS IN THF QUFUF $
INTEGFR NPRS
COMMENT INDFX FOR THF PAGIMG RFOUFST $
INTFGFR 1T &
COMMFNT TOTAL PNC SYSTFM INLF TIMF ¢
INTFAFR TDILF®
RFAL WATTS
RFAL AVGS
RFAL X$
INTFGFR ARRAY NODF(l,e410,4 1ae7)$
FORMAT F1 (AsT4e14)%
FORMAT F2(As 13913,13) %

" COMMFNT PR MFANS PAGING-IN OR PAGING-OUT REQUEST $

COMMFNT NODE(I141) IS PR IN
NODF(T42) IS PR ARRIVAL TIMF
NODE(T43) IS _PNC SYSTFM SFRVICF TIMF FOR THF PR
Nonﬁ(I.A) rq THE PR WATTING TIME TN THS QUFUF
NODFE(TI45) IS THF PR STARTING TIMF
NODE(T146) IS THF PNnC SYSTFM INDLF TIME
NODE(T 7)Y 1S THF PR FINIGHING TIME §
COMMFENT PRINT TITLFS
WRITE(! SIMULATION OF A PDC SYSTEM PROCESSING PAGING REQUESTS')S
ISERVF= NS
WATT = 040%
COMMENT INPUT RFQUEST CHARACTERISTICS s
RFAD{TALLINPR,y F1) ¢
CNMMENT GFNFRATING 10 NODFe FNR THF 10 PR!'S $
FOR T = 1 STED 1 UNTTIL NoR DN RFGIN
COMMENT TNPUT PR~IDs ARRIVAL TIMEsSYSTFM SFERVICE TIMFS
REAND(NODF(Ts1)IsNONF(Ts2) 4 NONF(T143)9 F2I S
COMMENT COMPUTE WATTINS TIMF <
IF T NFO 1 THFN GO TH L1 S
NONF(Te4) =N S .
GO TO LY2S
L1l ase NODFUTs&) = NONDF(T1=197) ~ NONPF(T142) %
COMMENT NO WAITING IF THE NnIFFERFNCF IS NEGATIVE $
IF NODE(Ts4) LSS O THFN MODF(I94) =0 %

" COMMENT PR STARTING TIMF ¢

L13 ee NODE(TsR) = NODF(I92) + NnDF(I94)$
COMMFENT PR FINTSHING TIMF ¢ .
NODF(Ts7) = NONDF{Te8) + NONFE{T43) $
T T NFQ 1 THEN GO TO L14 %
COMMENT COMPUTE INITIAL SYSTFM INnLF TIME g
NODF(148) = NNANF(1,4,2) € ~ B ‘ s



a0 TO L1 &4
COMMENT SYSTEM IDLE TIME WHEN THF JOB ARRIVES (ACCUMULATED TIME)S
Ll14 o0 NODF(T96) = NODF(195) = NADE(I=197) &
COMMENT NO ADDED SYSTEM IDLE TIME IF THE DIFFERENCE IS NEGATIVFS
IF NONDF(Te6) LSS O THFN NONDF{I46) = 0 %
COMMFENT PRTINT TNTFRMFNTIATF RFSULT $
L16 46 WRITF( tPR~TN = 1ty NODPF(T,1))%
WRTITF (! PR ARRIVAL TIMF = t4NMONFE(T+2))%
WRITF(t PNC SYSTFM GFRVICE TIMF = ' 9NONDF(T143))8
WRITF(*' PR WATITING TIMF = 1, NONF(T9491%
WRTITF(' PR STARTING TIMF = ' 4NONE(Ts5)4%
WRITF (' PNC SYSTFM tNLF TIMF = 14,NONF(146))%
WRITE(!' PR FINISHINA TIMF = 1ty NODF(1s7))8
WRITE (1 335505 H RN I IR NI KNI WIS NI KR RHAR R RN ) §
COMMFNT STATISTICS GATHFRING $
COMMENT TOTAL PNC SYSTFM SeRVICE TIME %
ISFRVF = TISERVF + NNNF(1,3) $
COMMENT COMPUTFE TOTAL PR WAITING TIMF ¢
WATIT = WATT 4+ NODF (T4} &
=N ®
COMMENT COMPUITE AVFRAGFE PR WAITING TIME
¥ = NPR «
AVG = WATT /X $
WRITF( ¢ TOTAL SIMULATFD TIMF 1S ts TALLY ' SFCORNDS')$
COMMFNT TOTAL ©nC SYSTFM InLF TIME $
INLF = TA{L =~ I.SFRVF % .
WRITE( * TOTAL PDC SYSTFM INDLFE TIMF 1S ts IDLE) $
WRITE(!' TOTAL PDC SYSTEM SERVICE TIMF IS ¢,ISERVF) $
WRITE( ' AVERAGE PR WAITING TIME IN THF QUEUE = '3AVGs' SECONDS')S
ENNS '

’llA"\
VY

1XOT
12000010 | . ~
1080100 FIRST JOR
2140100
3240100
4370100 e
5400100 B
ALRNI100
7560100
R64N100
9720100 -
10800100 LAST JOR
' XNT '
12n07AN1H
10800490
2%40NN9nN
2240080
4220080
5400080
A480060
7540070
R640070
. g720090
t { 108n0Nn9nH
YT ,
12000010
10annan
2T1H008RN
KX240NRN
42on080



540NN8RN
64RNNAN
THRANNAN
RALNOAN
079nnan
1nannnan
rETN
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APPFNNTIX Ra LISTING OF THF FORTRAN SIMULATION PROGRAM
R SR S e P R R L R R S L

IRIN €8230,001=11=T6RKWOK 41,420
IFOR, 18 FHT § O
NTMENSTON NONF(10,7)

C PR 1S DARTNG RFOUFST SFRVICFD RY THF PNC
c MANF(T41y TS PR TN
C NONF(142) IS PR=-ARRTVAL TIMF
C NODF(143) IS SYSTFM <FRVICF TIMF FOR THE PR
C NODF(Te4) 1S THF - PR WATTING TIMF IN THF WATITING QUFUF
¢ NODF(I145) IS THF PR STARTING TIMF
c NANE (T 46) 1§ THE SYSTEM IPLF TIMF
c NODF(T47) 1S THF PR FINTSHING TIMF
C PRINT TITLF
WRTTF(Ae1)
1 FORMAT( 1Hls 30X 'SITMULATINAN OF A CHANNFL's//)
WRITF( As2)
2 FORMAT(1HOs' PR ID ARRIVAL TIMF SYSTEM SERVICE TIME PR WAITIN
16 TIME PR STRATING TIMF SYSTEM IDLE TIME FINISHING TIME's/)
TSFRVF = N '
WATT = 040
c TNPUT
c TOTAL NUMRFR NF PRYIQ
C TATAL SIMULATTION TIMe IN SECNHNNS

REAN( 8.1Nn1Y TALL, MNOR
101 FORMAT( T4414)

C AENFRATTINA 10 WNORFS eNR THe 10 PRIS
C ASSTGN CHARACTFRTISTIFS TO FACH PR
NO 1N T= 1 4NPR
C INPUT PR  IDs ARRIVAL TIMFs SYSTFM SFRVICE TIMF

REAN(54100)( NODF(Ts4)sJdxe 193)
100 FORMAT! 11,713,172}
C WATTING TIMF
TE( T oNF, 1) 60 TO 91
NOPRF(1+4y = 0O

ao TO 13
11 NODF(Ts4) = NODF(T~=15T7) = NODBELT42)
C MO WAITING IS NFCFSSARY TF THF DIFFFRFNCE 1S NFGATIVF
TFU NONE(T94) el Te N) NORF({Te4) = 0O
~ PR STARTTING TTMF
13 NADFE(T45) = NODFET2) + MONF( Te4)
C PR FINISHING TIMF

NODF({1s7) = NONF(T+5) + NONF(Ts3)
TF( T «NFe 1) GO TO 14

C COMPUTF INITIAL SYSTEM INLF TIMF
NONDF(14R) = NODF(142)
GO TO 185
o SYSTFM INLE TIME WHFM THF PR ARRIVFS
14 NODF(T46) = NODF{T 48y = RNONF( T=147)
C NO SYSTFM IDLF TIMF tF THF NDIFFFRFNCF 1S NFGATIVF
IFt NONF(T96)el.Ta 0O) NODF(t46) =0
C PRINT TNTFRMFDTATF ReSULTS

15 WRITF( £423)(NODF(TeJy oJ=1,7)
3 FORMAT(1HO92Xs12910XsI5510XsI5510Xs15920X9159410X915910Xs15)
WRITE(As O



c STATISTIC GATHFRING

c CHMPUTE TATAL SYSTFM SFRVIFF TIMF
1SFRVF = TSFRVF 4+ NNANFE(T,2)
C COMDITE TATAL WATTTINA TIMF

WATT = WATT 4+ MANF(T,4)
10 ¢NNTINUF
c COMPIUHITE AVFERAGE WATTTNR TIME
¥ = NPR
AV = WATT /¥
WRITF(RsR") TALL
5 FORMAT( THOsS5Xs'TOTAL SIMULATFD TIMF = 1, 1541 SFCONNDS?)
C COMPUTF TNTAL SYSTFM INLF TIMF
INLF = TALL=- TSFRVYF
WRITF(AsA) TNLF |
A FARMAT(IHNSXs ' TATAL SYSTFEM IPLE TIMF = 1,16)
WRITE(As7) TSFRVE
7 FORMAT (1HNSX s ' TATAL SYSTFM SFRVICF TIMFE = 1,185)
WRITE(AsRY AVA
R FORMAT (1HNs5X s ' AVFRARE WAITINA TIMF IN THE QUFUF = '4Flb.4y ' SFCOH
TNRG Y
9 FORMAT(1HNy 110( 131y
FNND
tMAP
tXNT
120000710
1080100 FIRST PR
2140100
2924N1 NN
4270100
540N1N0N
ALANTINN
7HANTAN
R640100
aTonN1NNn
1ngnn1InNn LAST PR
tXOT
12n0NnN1 N
1080000
2160009N
324NNKAO
4220080
S4NNNAN
A4ANNAN
2840ATA
RALNNTNH
QT2nNaANn
1ngnnnon
*XOQT
12000010
1080NM18N
2160080
224NNAN
4£22nNAN
s4ANNNAn
a4RNNAN
TEANNRN
RALANARN
Q7o2n000n
1084NN8N
'F1IN
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