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Introduetion

Simulation is the technique of imitating the behavior of any
system under study. It is an experimental technique, fast and
relatively inexpensive. Problem solution is achieved by
designing, constructing and manipulating a model of the real
system,

With the introduction of digital computers, simulation has
found a great number of applications in various fields. Computers
enable system studies that are faster, more reliable and cheaper
than any other method. Simulation is especially popular in
situations where observations of a real-life system are not
practical. This impracticality may be due to various reasons like
cost, time or when the system under study is hazardous.

Simulation allows all combinations of variables and their
subsequent effect on the entire system. Repeating the experiment
several times often reveals bottleneck (congestion) activities.
The computer increése the speed at which simulations can be run,
elininates much human error and allows iterations as many times
as required.

The Kolhapur Reservation System was studied using the
simﬁlation techniques designed for discrete events. An event-to-
event model was deéigned and a computer program then written to
accept sample data. The program calculates statistics on
bothsample and generated data. Numerical tables and bar graphs

form the output reports from the progranm.
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Logical Design of Simulation Program

The computer language used to develop the program is
Microsoft Quick BASIC. It is an advanced form of BASIC. Logical
design, simulation flowchart, and source program listing are
available in this section.

The program is developed for Multi Queue Multi Server type
of queuing problem. It can also be used for Single Server Single
Queue type. The program also handles situations in which multiple
counters offer mﬁltiple or same service. It does not cover Multi
Stage Server éimulation.

Program listing includes list of variables and their usage.
This shows all the variables used .in the progranm.

Program operation is as follows: -

Arrival, départure and call times (of sample data) are fed
into the computer via the keyboard. This 1is done after replying
to questions asked by the program. These questions relate to
volume of sample dgta collected: number of wepks, starting date,
number of counters, number of working days, etc.

The next step is to obtain a list of the limits of arrival
gaps, service times and counter numbers via option 3 of the
program. At this stage, selecting option 5 simulates the systenm.
After answering further questions (required duration of
simulation, starting date, etc.), graphs, lists of sample data,
analysis report and queue length can be obtained by selecting the
respective options displayed on the screen at each stage.

List of main menu options are as follows:-

Option 1. Sample Data Entries

a) Fresh Entry

b) Continuation of Previous Entry
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Qption 2. List of

a)

b)

Option 3. List of
a)
'b)

e)

Data
On Screen
i. Sample Data
ii. Simulated Data
On Printer
i. Sample Data
ii. Simulated Data
Limits of
Service time
Arrival gaps

Counter Number

Option 4. Length of Queues

Generated report provides maximum 1length of

queue and

individual counter.

Option 5. Simulation

This option simulates the
computer for
time

.« 8iven .date;” generated data

is stated

various files.

»‘Qéiian_ﬁ* Graphs

Graphs

arrival patterns can be obtained. This thesis

only included arrival pstterns for individual

of

counters.

Option 7. Analysis of Data

This option generates a report on statistical

measures which
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average length of queues for each

model built by the

any length of time. Length of

ir ‘number of. Weeks from a

arrival gaps, service times and

include average arrivals per



day, average waiting time per customer,
average arrival gap, average service time,
traffic intensity and servert;tilization for
individual counters.

Sample Data Files are as follows:-

MASTDAT .F1L: This file contains information on office
timings, type of counter operations, duration
of sample data collection and numbér of
working days. ' Recording format of time is in
seconds.

MASTFIL.FIL This file contains the above information
relating to the system. Time format is
HH:MM:SS (Hours:Minutes:Seconds).

SAMARGAP .FIL Contains data on the number of people that
arrived with various time gaps on different
days of the week.

SAMSER.FIL 'Contains data on number of people served,
with various service times on different days
of the week.

SAMTDAT.FIL Contains cumulative information on total
wgiting times of all customers in the system
fér individual counters, total service times,
tofal arrival gaps and total counter idle
times.

-SAMPRO1.FIL Contains total number of arrivals per day of
the week for all weeks sadded up for all

counters in the system.
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SAMPNO2.FIL Contains total number of arrivals per day of
the week for all weeks, for individual
counters.

SAMPNO3.FIL Contains total number of arrivals per hours
of all days of a week, for all weeks at
individual counters.

SAMPNO4 .FIL Contains information on total number of
arrivals per hours of the day for all weeks
for all counters.

SAMPNOS.FIL Contains information on total number of

| arrivals per hours, of the day of the week,
for all weeks taking all counters together.

TABLEDAT.FIL Contains information on sample data: arrival,
departure and call times, customer number,
counter number and date. Time is recorded in

HH:MM:SS format.

SAMDAT .FIL Contains the sabove information, recorded in
seconds.
COMPUT.FIL This file contains information on waiting,

service and counter idle times, counter
ngmber and customer number. Time is recorded
>in seconds.

These files are used by the computer to generate reports,
graphs and 1lists at several stages during and after the
simulation. Repeated dats entry is therefore not required.

There are similar files generated by the computer which

contain simulated data. This data has the same format as sample

data files.

log
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SIMULATION OF QUEUING SYSTEM
FKOKKR KOKOKOK 530K K 300K KKK K K0k KOk Ok KKk Kok ok
THIS PROGRAM IS DESIGNED FOR SINGLE SERVICE SINGLE SERVER
(2322222222332 2 0220220030283 20 0822332203 ¢ 4332833233583 382333 3333
MULTI QUE MULTI SERVER (FOR ONLY SINGLE STAGE OF SERVICE)
BEERKRKRKKKKKKKKKKKRKRKKEKRRKREERK KKK KKK KKK KRR KRR KKK KRR KKKk

**********#********#**#*********X#**#*#*#******
FROGRAM DEVELOFED
RY
AEBBAS JANAT MAKAN SHAD

OF
DR. R. V. KULKARNI

X
b 4
¥
X
X
X
b 4
2222222222822 8233203330333 0 33232032232 8%¢8

X
X
X
UNDER GUIDANCE ' X
4
X
X

KRKKKKKRKKKKKKKKEKRRKRK LIST OF VARIABLES USED X0k XI00K0KKRORNK KK KKK K
X All =TOKEN COUNTER STARTING TIME IN HOURS IF ANY X
% A12 =TOKEN COUNTER CLOSING TIME IN HOURS IF ANY X
X Al3 =ISSUE COUNTER’'S STARTING TIME IN HOURS X
X Al4 =ISSUE COUNTER'S CLOSING TIME IN HOURS X
X A15 =LUNCH HOUR STARTING TIME IN HOUR %
X Alé =LUNCH HOUR FINISHING TIME IN HOUR X
X TCSTIM =TOKEN COUNT STARTING TIME IN SECONDS IF ANY X
X TCCTIM =TOKEN COUNTER CLOSING TIME IN SECONDS IF ANY X
X ISCSTIM =ISSUE COUNTER’S STARTING TIME IN SECONDS X
X ISCCTIM =ISSUE COUNTER'S CLOSING TIME IN SECONDS X
% LUNSTIM =LUNCH HOURS STARTING TIME IN SECONDS X
X LUNFTIM =LUNCH HOURS FINISHING TIME IN SECONDS X
X NOCOUNT =NO. OF EXISTING COUNTERS . X
* NOWKS  =NO. OF WEEKS DATA COLLECTED FOR THE SYSTEM X
X DIFF =DEVIATION OF STARTING DAY OF SAMPLING FROM MONDAY X
X WKDAY$=NAME OF THE DAY SAMPLINS STARTED eg.MON-DAY %
X CUSTNDO = CUSTOMER NO. FOR A FARTICULAR COUNTER X
* DAY =WEEK DAY IN NUMERIC eg. MONDAY=1 X
X DT$ =DATE FOR WHICH SAMPLE DATA COLLECTED X
% CNT =COUNTER NO TO WHICH CUSTOMER GOES X
X AZ1 =ARRIVAL TIME IN HOURS X
X A22 =THE TIME CUSTOMER STARTED TO EBE SERVICED IN HOURS X
X A23 =CUSTOMER DEPT.TIME IN HOURS X
X ARTIM =ARRIVAL TIME IN SECONDS x
X CALTIM = THE TIME CUSTOMER STARTED TO BE SERVICED IN SECONDS X
X DEPTIM =CUSTOMER DEPT.TIME IN SECONDS X
X WATIM =CUSTOMER.WATIG TIME IN SECONDS X
X SERTIM =SERVICE TIME IN SECONDS X
X ARGAFP =ARRIVAL GAP IN SECONDS X
X FRCTIM =COUNTER'S IDLE TIME IN SECONDS X
X LMTS(35,5,7)=SURSCRIFPT VARIAERLE FOR LIMITS OF SERVICE TIME X
X LMTC(5,7) =SUBSCRIPT VARIABLE FOR LIMITS OF ISSUE COUNTER X
% LMTG(45,5,7)=SUBSCRIPT VARIAELE FOR LIMITS OF AR.GAP TIME X
% THE FOLOWING S.VARIARLES ARE USED FOR INTERNAL CALCULATIONS X
X TOT(7,35) , TOTA(3S) X
X GTOTA(20) , AN1%Z(20) , GL1%(20) , TOTL(35,5 X
X TONDARGP (4%,5,7) , TOTNOSER(35,5,7) , TOTWATM(S x
X TTTOT(35,5) , TOTSERTM(5) , SCUSTNO(S) X
X TOTSER(35), TOTARGP(S5), X2%(3), SDEFT(S) , A(3) X
X SFDEFT(5) , SFTIM(5) , PDEPT(5) , TOTFRCTIM(S) X
FOR KKK AR KKK OOK K KKK KK KK KKK OO0 K KK KKK KK KK 3 O KOK KKK K KO0 KKK KKK KKK KK K K

)
)

1oy




40
41

50

333322233322 33 23232328333 3300330332333823533%¢ ]

X X
X MAIN FROGRAM X
X X
X %
1223338222233 320 9332338022233 333523338¢333383¢¢%]

DIM LMTS(1 TO 33, 1 TO §, 1 TO 73, LMTC(L TO 5, 1 TO 7), LNG(1 TO %)
DIM TOT¢(L TO 7, 1 TO 35), TOTA(1 TO 35)

DIM GTOTA(L TO 435), AN1%(1 TO 45), GL1%Z{(1 TO 48), TT3%Z(1 TO 8, 1 TO 7)
DIM TOTL(L TOQ 35, 1 TO 5), LMTG(1 TO 45, 1 70O 5, 1 70 7)

DIM TONGARGF(1 TO 45, 1 7O 5, 1 TO 7}, TOTNOSER(L TO 35, 1 TO S, 1 TO 7)
DIM TOTARGP(1 TO S5), A(L TO 3), X24(1 TO 3}, SDEPT(1 TO 4%5)

DIM TOTSER(L TO 5), BCUSTNO(1 TO S), TT4%(1 TO S, 1 70 7)

DIM SPDEPT(1 TO 5), SPTIM(1 TO 95), FPDEPT(1 TO 5), TOTFCTM(1 TO 5)

DIM TOTWATM(L TO 5), TTTOT(L TO 35, 1 TO 5), AB(10)

TCSTIM = O TCCTIM = O

TCSTIM = Oz TCCTIM = O

CLS ¢+ X = 7: ¥ = 10: Z = 11: W = &0

GOSUR 6000: REM SUE.FOR DRAWING SCREEN BOX®kXkkkkkkkkkX

LOCATE 9, 23: PRINT * WELCOME TO *

LOCATE 10, 23: PRINT Kxxkkkokkkiookkkk"

LOCATE 12, 23: PRINT " SIMULATION OF QUEUING SYSTEM"
LOCATE 13, 23: PRINT "XEXXXXIO0CKERRKOKKKERARRKKKRR KRR KK KRKY
LOCATE 15, 23: PRINT " BY A.J.M.SHAD" o
LOCATE 16, 23: PRINT " 1232230823230 233230 8

REM  MAIN MENU XXEKEKEERKKERKKEKKEKEKKKOKK KKK RRKR KKK KKK EKE KKK KKK KRR RRK KRR KRR KKK
CLS & X = 42 ¥ = 121 I = 162 W = &0

GAOSUER &000: REM SUBL.FOR DRAWING SCREEN BOXXXXXXKXXXKKEXX

LOCATE 2, 24: PRINT "SIMULATION OF QUEUING SYSTEM MAIN MENU"

LOCATE 3, 21: PRINT "XXKKKXRREKKKRKEIORKKREKKEKRKK KKK KRR RKKKRKRR K"

LOCATE 5, 18: FRINT "1]. SAMFLE DATA ENTRIES®
LOCATE 7, 18: PRINT "“2]. LISTING OF DATA"
LOCATE 2, 18: PRINT !'3]. LISTING OF LIMITS"
LOCATE 11, 18: PRINT "4]. QUEUE LENBTH"
LOCATE 13, 18: PRINT "3]. SIMULATION OF SYSTEM"
LOCATE 15, 18: PRINT "61. GRAFH"

LOCATE 17, 18: PRINT "7]. DATA ANALYSIGS"
LOCATE 19, 18: PRINT "81]. EXIT FROM BYSTEM”
LOCATE 21, 27: PRINT "SBELECT 1 TO 8 FROM MENU"

X6 = ""3: X$ = INKEY$ -

IF X% = “1" THEN 50

IF X% = "2" THEN 8000

IF X% = "3ZE" THEN 3000 -

IF X% = "4" THEN 4700

IF X% = "3" THEN 3000

IF X = "6" THEN 2000

IF X% = "7 THEN 70Q0

IF X$ = "8" THEN CLOSE : END

GOTO 495

CLS ¢ X = 9 ¥V = Qs 7 = Q3 W = &7
GOSUER &000: REM SUR.FOR DRAWING SCREEN BOXXXXKKKKKKkKKXX
LOCATE 7, 24: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"

LOCATE 12, 18: PRINT " HAVE YOU ENTERED DATA EARLIER"
LOCATE 15, 17 :

FRINT "PRESS Y IF YES AND N IF NOT AND X TO EXIT TO MAIN MENU"
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90 X$ = "": X4 = INKEY$ T
T IF X$ = "Y" OR X$ = “"y" THEN 10000: REM CONTINUATION OF SAMPLE DATA ENTRY
IF X& = “N" OR X$ = "n" THEN 100
IF X$ = “X" OR X% = "x" THEN 41
GOTO 90
100 CLS ¢+ X = 9: ¥ =93 Z = 93 W= b7
GOSUR &6000: REM SUB.FOR DRAWING SCREEN BOXXXKXKXKKkXKKKX
LOCATE 7, 24: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"
LOCATE 12, 18: PRINT "DOES THE QUEUING SYSTEM WORK ON TOKEN SYSTEM 7"
LOCATE 19, 17: PRINT "PRESS Y IF YES, N IF NOT AND X TO EXIT TO MAIN MENU"
110 X& = ""3 X$ = INKEY$ ‘ '

IF X = "Y" OR X$ = "y" THEN 130
IF X4 = "N OR X$ = "n" THEN 100
IF X% = "X" OR X% = "x" THEN 41
GOTO 110

130 CLS @ X = 9: ¥ = 03 Z = 7: W = 70: BGOSUR &000
LOCATE 7, 24: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"
131 LOCATE 11, 12: INFUT "ENTER TOKEN COUNTER STARTING TIME:"; TCSTIM
ALl = TCSTIM
TMPTM = TCSTIM: GOSUR 11000: TCSTIM = TMPTM: IF FLAG$ = "F*" THEM 131
132 LOCATE 13, 12: INPUT "ENTER TOKEN COUNTER CLOSING TIME:"3; TCCTIM

TMPTM = TCCTIM: BOSUBR 12000: IF FLAGY% = "F" THEN 131

LOCATE 13, 46: PRINT " "3 : FPRINT USING "##.##"; TMPTM; : PRINT * ©
ALY = TMPTM

GOSUR 11000: TCCTIM = TMFTM: IF FLAG$ = "F" THEN 132

LOCATE 17, 12
FRINT "PRESS Y IF ENTRIES ARE CORRECT,N IF NOT & X 7O EXIT TO MAIN MENU"

170 X¢ = "Y1 X4 = INKEY%
IF X& = "Y" OR X$ = "y" THEN 120
IF X% = “"N" OR X$ = "n" THEN 130
IF X$ = "X" OR X4$ = "x" THEN 41
G0TO 170

120 CLS @ X = 9: ¥V = 97 Z = B8: W = &731 BOSUB 8000
LOCATE 7, 24: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"
LOCATE 11, 11: INPUT "ENTER NO OF SERVICING COUNTER"j3 NOCOUNT

121 LOCATE 13, 11"
INFUT “DOCOUNTERS PERFORM SAME FUNCTION (Y FUR YES N FOR NO.)"3; TYFE$
IF TYPE$ = "N" OR TYPE$ = "n" THEN 122 -
IF TYPES = "y" OR TYFE$ = "Y" THEN 122
GOTO 121

122 LOCATE 15, 1i: INFUT "ENTER NO OF WORKING DAYS IN A WEEK"; NOWDYS
LOCATE 18, 16
FRINT "PRESS Y IF ENTRIES ARE CORRECT N IF NOT & X TO EXIT TO MAIN MENU"

125 X = "": X4 = INKEY%
IF X = "Y» OR X$ = "y" THEN 1885
IF X = "N" OR X$ = "n" THEN 120
IF X6 = "X" OR X$ = "x" THEN 41
GOTO 123

i85 CLE 2 X = 7: ¥ = 8 Z = 103 W = 70z BOSUR 4000
LOCATE 5, 20: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"

186 LOCATE 9, 12: INPUT "ENTER ISSUE COUNTER STARTING TIME:"; ISCSTIM

: ALS = IBCETIM

THMPTM = ISCSTIM: BGOSUR 11000: ISCSTIM = TMFTM: IF FLAGS$ = "F" THEN 186

188 LOCATE 11, 12: INPUT "ENTER ISSUE COUNTER CLOSING TIME:"3 ISCCTIM
TMPTM = ISCCTIM: GOSUB 12000: IF FLAGS = "F" THEN 188
LOCATE 11, 45: PRINT USING “##.##"; TMFTM; : PRINT " ": Al4 = TMFTM
GOSUB 11000 ISCCTIM = TMFTM: IF FLAGY = "F" THEN 188
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1872 LOCATE 13, 12: INPUT "ENTER LUNCH HOUR STARTING TIME:"j; LUNSTIM
TMPTM = LUNSTIM: GOSUB 12000: IF FLAG% = “F" THEN 189
LOCATE 13, 43: PRINT USING "##.4##"; TMPTM; : PRINT " ": Al13 = TMPTM
. BOSUB 11000: LUNSTIM = TMFPTM: IF FLAG$ = “F" THEN 189
191 LOCATE 15, 1Z2: INPUT "ENTER LUNCH HOUR FINISHING TIME:z"j§ LUNFTIM
: TMPTM = LUNFTIM: GOSUR 12000: IF FLAGS% = "F" THEN 191
LOCATE 15, 44: PRINT USING "##.##"3; TMPTM; : PRINT " "1 Al = TMPTHM
GOSUE 11000: LUNFTIM = TMPTM: IF FLAG% = "“F" THEN 191
LOCATE 19, 12
PRINT “PRESS Y IF ENTRIES ARE CORRECT,N IF NOT & X TO EXIT TO MAIN MENU"
187 X4 = """ X& = INKEY#®
IF X% = "Y" OR X%
IF X4 = "N" DR X%
IF X& = "X" OR X$
GOTO 187 :

"y" THEN 175
"n" THEN 185
"yx* THEN 41

i

1758 CL8 : X = 9: ¥ = 9: Z = b3 W = 671 GOSUB 4000

LOCATE 7, 24: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"

LOCATE 12, 11

PRINT “"WHICH DAY OF THE WEEK SAMFLING STARTED IN ALPHABETIC:"

LOCATE 12, 64: INFUT WKDAY$: WKDAY$ = LEFT#(WKDAY#%, 3) + "-—DAY": GOSUER 4100

IF FLGTs = "F" THEN 175

LOCATE 12, 64: PRINT " "j; WKDAY$; " "

INPUT “"FOR HOW MANY WEEKS SAMPLE TAKEN :"j; NOWKS

LOCATE 16, 27: PRINT "PRESS Y IF YES N IF NOT AND X TO EXIT TO MAIN MENU"
177 X& = "": X$& = INKEY$

IF X = "Y" OR X$ = "y" THEN 180
IF X = "N" OR X$ = "n" THEN 175
IF X% = "X" OR X$ = "x" THEN 41
G070 177

180 REM CREATION OF MASTER FILES %kKkKXkkiionnk koK Kook k5o KRk kKKK
‘ MASTDAT.FIL CONTAINS THE INFORMATION REGARDING TO SYSTEM'S
a OFERATION WITH TIME IN SECONDS
' MASTFIL.FIL CONTAINS THE INFORMATION REGARDING TO SYSTEM'S
‘ OPERATION WITH TIME IN HOURS
OPEN "MASTDAT.FIL" FOR QUTPUT AS #3
OPEN "MASTFIL.FIL" FOR OUTPUT AS #4
WRITE #3, TCSTIM, TCCTIM, ISCSTIM, ISCCTIM, LUNSTIM, LUNFTIM, NOCOUNT, WKDA
Y$, DIFF, NOWKS, NOWDYS, TYPE$ )
WRITE #4, All, A12, A13, Al4, AL5, Albé, NOCOUNT, WKDAYS$, DIFF, NOWKS, NOWDY
S, TYPES$ - ;
' CLOSE #3, #4
GOSUE 4000
GOSUB 44600
DAY = 1
CNT = 1: GOSUR 16000
1080 CUSTND = 0: K = O: IF DAY > NOWDYS THEN DAY = 1
PDEPT = ISCSTIM -
IF TCSTIM > O THEN PTIM = TCSTIM
IF TCSTIM <= O THEN PTIM = ISCSTIM
1120 CLS : CUSTNO = CUSTNO + 1
1130 CLS ¢ X = 8: Y = 85: Z = 93 W = 70: GOSUR 6000
LOCATE S, 2331 PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"
LOCATE 6, 20: PRINT *¥KKKKK0K0K00KKKO0K KKK KKK KK KX KKK KKK K™

LOCATE 7, 60: PRINT "“DATA OF "j; DT%;

LOCATE 10, 12: FRINT "CUST.NO.:"3; CUSTNO

LOCATE 10, 60: PRINT "COUNTER NO"j3 CNT
1131 LOCATE 12, 12: INPUT “"ARRTIME OF CUST.:"3; ARTIM: TMPTM = ARTIM

GOSUR 12000: IF FLAGE = "F" THEN 1131

LOCATE 12, 29: FRINT USING "##.###8#"3 TMFTM; : PRINT " *: A21 = TMPTM

GOSUB 11000: ARTIM = TMFTM: IF FLAGH = "F" THEN 1131

IF (PTIM > ARTIM OR ARTIM > ISCCTIM) THEN LOCATE 12, 29: PRINT * A e
GOTO 1131
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IF TCSTIM > O AND ARTIM < TCSTIM THEN 1131
IF TCSTIM = O AND ARTIM < ISCS8TIM THEN 1131

IF ARTIM »= LUNSTIM AND ARTIM < LUNFTIM THEN LOCATE 14, 13
‘ ' t PRINT "LUNCH HOUR ERROR": GOTO 1131
1132 LOCATE 14, 12: INPUT “CALL TIME OF CUST.:"; CALTIM: TMPTM = CALTIM
GOSUR 12000: IF FLAGS = “F" THEN 1132
LOCATE 14, 31: PRINT USING "##.##8#"; TMPTM; : PRINT ¢ ": A22 = TMPTM
GOSUB 11000: CALTIM = TMPTM: IF FLAG® = "F" THEN 1132
IF CALTIM »= FDEPT THEN 1133
LOCATE 14, 31: PRINT * ": LOCATE 16, 13: PRINT "CAL TIME ERROR"
6070 1132 '
1133 LOCATE 16, 12: INPUT "DEPARTURE TIME OF CUST.:"j; DEPTIM: TMPTM = DEFTIM
GOSUR 12000: IF FLAG® = "F" THEN 1133
LOCATE 16, 37: PRINT USING "##.####"3 TMPTM; 2 PRINT * "1 A23 = TMPTM
GOSUB 11000: DEPTIM = TMPTM: IF FLAG® = "F" THEN 1133
IF CALTIM > DEPTIM THEN LOCATE 16, 37: PRINT " - "1 GOTO 1133
LOCATE 19, 12: FPRINT "PRESS Y IF ENTRIES ARE CORRECT AND N IF NOT"
1135 X% = "": X% = INKEY®
IF Xé = "Y' OR X$ = "y" THEN 1138
IF X% = "N" OR X% = "n" THEN 1130
G0TO 1135
1138 IF ARTIM > LUNSTIM AND PTIM < LUNFTIM THEN PTIM = LUNFTIM
ARGAP = ARTIM - PTIM: IF ARGAP < O THEN ARGAF = 0
IF DEPTIM > LUNSTIM AND PDEPT < LUNFTIM THEN
FRCTIM = LUNSTIM ~ PDEPT -~ LUNFTIM + CALTIM: GOTO 1140
FRCTIM = CALTIM - PDEPT
1140 SERTIM = DEPTIM - CALTIM

IF FRCTIM < O THEN FRCTIM =
WATIM = DEPTIM - ARTIM
WRITE #1, CUSTNO, ARTIM, CALTIM, DEPTIM, CNT, DT$, DAY

WRITE #2, CUSTNO, WATIM, SERTIM, ARGAP, FRCTIM, CNT, DT#, DAY
WRITE #9, CUSTNO, A21, A22, A23, CNT, DT$, DAY

CTOTAL = CTOTAL + 1

TM%Z = (ARGAP / 60)1 IF TMZ > 45 THEN TMZ
IF TM%Z = O THEN TM% = 1
IF TM%Z > TTMM THEN TTMM

0O

s
=

= 45

TM%

TONOARGP(TMZ, CNT, DAY) = TONOARGF(TML, CNT, DAY) + 1
MT% = (BERTIM / 60)

IF MT% > MMTT THEN MMTT = MTX

IF MT4X = O THEN MT%Z = 1

-TOTNOSER(MT%, CNT, DAY) TOTNOSER(MTX, CNT, DAY) + 1
TOTWATM(CNT) = TOTWATM(CNT) + WATIM

TOTBER(CNT) TOTSER(CNT) + SERTIM

TOTARGF (CNT) = TOTARGF(CNT) + ARGAP

IF FRCTIM > O THEN TOTFCTM(CNT) = TOTFCTM(CNT) + FRCTIM
IF A1l <> O THEN L = FIX(A21) - FIX(Al1ll) + 1

a-—
4

IF A1l = O THEN L = FIX(A21) - FIX(A13) + 1
TTTOT(L, CNT) = TTTOT(L, CNT) + 1
TOTA(L) = TOTA(L) + 1
IF DAY = 1 THEN TOTAL1 = TOTAL1 + 1: TOTL(1, CNT) = TOTL(1, CNT) + 1
‘ 1 TOT(L, L) = TOT(1, L) + 1
IF DAY = 2 THEN TOTAL2 = TOTALZ + 1: TOTL(2, CNT) = TOTL(2, CNT) + 1
‘ : TOT(2, L) = TOT(2, L) + 1
IF DAY = 3 THEN TOTAL3 = TOTAL3 + 1: TOTL(3, CNT) = TOTL(3, CNT) + 1
’ : TOT(3, L) = TOT(3, L) + 1
IF DAY = 4 THEN TOTAL4 = TOTAL4 + 1: TOTL(4, CNT) = TOTL(4, CNT) + 1
‘ : TOT(4, L) = TOT(4, L) + 1
IF DAY = 5 THEN TOTALS5 = TOTALS + 1: TOTL(S, CNT) = TOTL(S, CNT) + 1
. ~ : TOT(S, L) = TOT(S, L) + 1
IF DAY = & THEN TOTAL6 = TOTALG + 1: TOTL(&, CNT) = TOTL(6, CNT) + 1
: TOT(6, L) = TOT(6, L) + 1
IF DAY = 7 THEN TOTAL7 = TOTAL7 + 1: TOTL(7, CNT) = TOTL(7, CNT) + 1
: TOT(7, L) = TOT(7, L} + 1
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1139

1160
1170

1260

1265

1270

1300

1303

PTIM = ARTIM
PDEPT = DEPTIM
IF DEPTIM »= ISCCTIM THEN 1260
CLS : X = 8: ¥ = 53 7 = B8: W = 702 BOSUR 6000
LOCATE 11, 10: PRINT "IS THERE ANY MORE DATA COLLECTED FOR "3 DT%j;
" FOR COUNT NO. "3 CNT

LOCATE 13, 15: PRINT " PRESS Y FOR YES AND N FOR NO."
X6 = """z X4 = [INKEY$

IF X& = "“Y" OR X$ = “y" THEN 1120

IF X% = "N" OR X$ = "n" THEN 1240

GOTO 1170

TRT = ISCCTIM -~ DEPTIM

IF TRT > O THEN TOTFCTM(CNT) = TOTFCTM(CNT) + TRT

CNT = CNT + 1: IF CNT <= NOCOUNT THEN 1080

CL8 2 X = 9: Y = 0: Z = &: W = 70: GOSUB &000

GOSUB 5900

LOCATE 11, 14: PRINT "IS THERE ANY DATA COLLECTED FOR "3 DT$

LOCATE 13, 9: PRINT "PRESS Y FOR YES AND N FOR NDO.& C IF SAMPLE DATA ENTRY"

COMPLETED *
X = """z X4 = INKEY®

IF X% = "Y" DR X%
IF X = "N" OR X%
IF X6 = "C" OR X%
GOTO 127¢
CLOSE : GOSUR 192100
KKK OROK K ok ook ok ok oK koK ok ok ok K KK 3 K KK R KO K KKK R OK KO0 KO0 OKOK KoK Kok ook R ok Xk ok ok ok k kR kX
SAMARGAP.FIL CONTAINS INFORMATION OF NO OF PEOPLE X
"ARRIVED AT DIFF INTERVAL OF TIME X
SAMSER.FIL CONTAINS INFORMATION OF NO OF PEOPLE X
SERVICED AT DIFF INTERVAL OF TIME X
SAMTDAT.FIL CONTAINS INFORMATIGN OF TOTAL OF X
X
X
X

“y" THEN CNT = 1: DAY = DAY + 1: GOTO 1080
"m" THEN GOTO 1265
e THEN 1300

I

WATING TIME,SERVICE TIME,ARR. GAP AND TOT IDLE

TIME OF EQCH COUNTER

12322222833 23333322232 2323223203333 3223822822323 22333333 20328232228 223023°
OPEN "SAMARGAF.FIL" FOR OUTPUT AS #1

OPEN "SAMSER.FIL" FOR OQUTFUT AS #2

OPEN “SAMTDAT.FIL" FOR QUTPUT AS #3

FOR € = 1 TO NOCOUNT

M I I I I W I

FOR D = 1 TO NOWDYS

FOR N = 1 TO TTMM

WRITE #1, TTMM, TONOARGP(N, C, D)
NEXT N

FOR L = 1 TO MMTT

WRITE #2, MMTT, TOTNOSER(L, C, D)

NEXT L :

NEXT D

WRITE #3, TOTWATM(C), TOTBER(C), TOTARGP(C), TOTFCTM(C)

NEXT C

CLOSE

OFEN "MASTFIL.FIL" FOR INPUT AS #9 _

INPUT #9, All, A12, AL3, Al4, A15, Alé6, NOCOUNT, WKDAY$, DIFF, NOWKS,
NOWDYS, TYPES$

IF A12 = O THEN K = FIX(A14) — FIX(A13) + 1: 8 = FIX(A13): GOTO 1305

K = FIX(AL4) - FIX(ALl) + 11 S = FIX(A11)

OPEN “SAMPNOL.FIL" FOR OUTPUT AS #1

li4



XK KKK KKK KK KKK KKK KKK KKK K KKK KKK KK KR KKK KKK KK KK KKK KKK KRR R KRR K KKK KKK K KKK
- SAMPLE DATA FILES
1223333222333 32223838 ¢

SAMPNOL.FIL CONTAINS TOT.NO OF ARR./DAY OF THE WEEK FOR ALL WEEKS
FOR ALL COUNTERS TOGETHER

SAMPNOZ.FIL CONTAINS TOT.NO OF ARR./DAY OF THE WEEK FOR ALL WEEKS
FOR INDIVIDUAL COUNTERS

OR ALL WEEKS FOR INDIVIDUAL COUNTERS

X X
L 4 X
X ¥
X X
X X
X X
X X
X X
X X
¥ SAMPNO3.FIL CONTAINS TOT.NO OF ARR./HOURS/DAY OF THE WEEK X
¥ ‘ 4
X x
¥ SAMPNO4.FIL CONTAINS TOT.NO OF ARR./HOURS OF THE DAY FOR ALL WEEKS X
¥ FOR ALL COUNTERS TOGETHER ¥
¥ SAMPNOS.FIL CONTAINS TOT.NO OF ARR./HOURS OF THE DAY OF THE WEEK X
¥ FOR ALL THE WEEKS OF ALL THE COUNTERS TOGETHER L $
* X
X L3

123922332322 23222 322322223233 2203222 230233223223 033223 0222228223333 333332232%%

WRITE #1, CTOTAL, TOTAL1, TOTALZ2, TOTAL3, TOTAL4, TOTALS, TOTAL&, TOTAL7Z

OFEN "SAMPNOZ.FIL" FOR. OUTPUT AS #2

FOR C = 1 TO NOCOUNT

WRITE #2, TOTL(1, C), TOTL(2, C), TOTL(3, C), TOTL(4, C), TOTL(S, C),
' TOTL(&, C), TOTL(7, C)

NEXT €

OFEN “SAMPNO3.FIL" FOR OUTFUT AS #3

FOR C = 1 TO NOCOUNT

FOR L = 1 TO K

WRITE #3, TTTOT(L, C)

NEXT L

NEXT C

OPEN "SAMFNO4.FIL" FOR OUTPUT AS #4

. OPEN "SAMPNOS.FIL" FOR OUTPUT AS #3

000

3010

FOR T = 1 TO K
WRITE #5, TOT(1, T), TOT(2, T), TOT(3, T), TOT(4, T), TOT(S, T),
TOT(6, T), TOT(7, T)
WRITE #4, TOTA(T)
NEXT T
CLOSE : GOTOD 40 :
REM SIMULATION SUBROUTINEXKXKKKKK¥ KKK KKKKKKRRKKRKKR KRR R KRR KRR KKK KKK KK
GOSUB 4600: REM INITIALISATION OF VARIARLESKX XK KKKKEXKKKKRKKRKRKKXKKKKX XK X
CLS : X = 9: Y = 91 Z = &: W = 671 BOSUR 6000
LOCATE 7, 24: PRINT "SIMULATION OF GQUEUING SYSTEM DATA ENTRY"
LOCATE 11, 11 -
PRINT “"WHICH DAY OF THE WEEK SIMULATION TO START (ALPHABETIC) "
LOCATE 11, 65: INPUT WKDAY%$: WKDAY$ = LEFT$(WKDAY$%, 3) + "DAY": BOSUB 4100
IF FLGT$ = "F" THEN 3000
LOCATE 11, 65: PRINT " "; WKDAY$; " ©
LOCATE 13, 11: INPUT "FOR HOW MANY WEEKS TO BE SIMULATED:"j NOWKS
LOCATE 16, 17: PRINT "PRESS Y IF YES, N IF NOT AND X TO EXIT TO MAIN MENU"
X$ = ""p X$ = INKEYS$

IF X% = "Y" OR X$ = "y" THEN 3020
IF X8 = "N" OR X$ = "n" THEN 3000
IF X% = "X" OR X% = "x" THEN 41
BOTO 3010

hs™



3020

3080

3121

CLs : LOCATE 7, 34: PRINT " SIMULATION FPROGAM"
LOCATE 8, 31: PRINT ™xkikokkkxkokkkkkkkkkkkkkkk”
X = 10: Y = 10z Z = 5 = &H: BGOBUR 6000

LOCATE 12,

14: INPUT "ENTER SIMULATION STARTING DATE "3 DT%

GOSUB 17000: LOCATE 12, 46

IF FLABS =
GOTO 3030
PRINT

"F* THEN 3025

": LOCATE 23, 5

PRINT "ENTER DATE IN (dd /7 mm / yy) PLEASE "1 GOTO 3020

PRINT DT#$;

" " FOR J = 1 TO 10: NEXT J

OPEN "MASTDAT.FIL"™ FOR INPUT AS #3

OFPEN “MABTF

IL.FIL" FOR INPUT AS #4

OFEN "SMASTFIL.FIL" FOR OUTPUT AS #5
INPUT #3, TCSTIM, TCCTIM, ISCSTIM, ISCCTIM, LUNSTIM, LUNFTIM, NOCOUNT

. BWKDAY$, SDIFF, SNOWKS, NOWDYS, TYPE$

INPUT #4, All, A12, A13, Al4, A1S, Al6, NOCOUNT, SWKDAY$, SDIFF, SNOWKS

WRITE #5, A

, NOWDYS, TYPE$
11, A12, A13, Al4, A1S, AlL, NOCOUNT, WKDAY$, DIFF, NOWK

, NOWDYS, TYFPE$

CLOSE #3, #4, #5

GOSUR 5400
GOSUR 40350
DAY = 1

D = DAY + SDIFF - DIFF

CLS 1 X = 8
LOCATE 5,
LOCATE &,
LOCATE 7,
LOCATE 10,
LOCATE 10,
LOCATE 12,
LOCATE 14,
LOCATE 14,

[ S I 8

: Y = 83 Z = 9: W = 70: BOSUBR 6000

3: PRINT "SIMULATION OF QUEUING SYSTEM DATA ENTRY"

O: PRINT "adokokaokdokkokdkokok ko ok kkokok ko kokkkok ek xRk kxkkkxxxx"
O: PRINT “"DATA OF *

12: PRINT "CUST.NO.:"

60: FRINT "COUNTER NOY

12: PRINT "ARRTIME OF CUST.:"

k.

PRINT "CALL TIME OF CUBT.:";
12: PRINT "DEPARTURE TIME OF CUST.:"

K = O3z IF DAY > NOWDYS THEN DAY = 1
IF D > NOWDYS OR D < O THEN D = 1
FOR C = 1 TO NOCOUNT

SCUSTNG(C)
SFDEPT(C) =
IF TCBTIM >

= 0

ISCSTIM
O THEN SPTIM(C) = TCSTIM

IF TCSTIM <= O THEN SFTIM(C) = ISCSTIM

GL1%(C) = 0O
AB(C) = 0
NEXT C

IF TYPE® =

X
X
L3

"Y* OR TYPE® = "y" THEN GOSUER 3900: GDTD 3121

FRRE KKK KOO0 K00 KOROOO0K KRR KKK X KKK K
FOR OTHER TYPE OF QUE THE LOGIC IN X
THIS SECTION IS TO BE MODIFIED . X

(3222522233322 322303 3323223303332 3 0333332323223 23¢

GOSUR 55503
GOSUB 5800:
IF GL1Z(CNT
BOSUR 35001¢
GOSUER 5600:
GAOSUB B500:

GOBUB 3700:

REM GENERATION OF RANDOM NO. FOR COUNTER SELECTION XXXXXXXEXXX
REM CALCULATION OF SERVICE COUNTER W.R.T. RANDOM NO.XkkkkXkkkX
) = 1 THEN 3120

REM GENERATION OF RANDOM NO. FOR ARR.GAF XXXk kkXkXRkkxk¥xxkkXx
REM CALCULATION OF ARR.GAP W.R.T. RANDOM NO.XXKEXKKXKKKKRXKKKXX
REM GENERATION OF RANDOM NO. FOR SBSERVICE TIME XXXXXKKXKXEXXKEXX

REM CALCULATION OF SERVICE TIME W.R.T.RANDOM NO.XXXEXXXXKXEXRXR
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SCUSTNO(CNT) = SCUSTNO(CNT) + 1

ARTIM = BPTIM(CNT) + SARGAP

IF ARTIM > ISCCTIM THEN 3260

IF (ARTIM = LUNSTIM) AND ARTIM < LUNFTIM THEN SFTIM(CNT) = LUNFTIM:
GOTO 122

IF SPDEPT(CNT) >= ARTIM THEN CALTIM = SPDEPT(CNT)

IF SPDEFPT(CNT) < ARTIM THEN CALTIM = ARTIM

IF (CALTIM >= LUNSTIM) AND CALTIM < LUNFTIM THEN CALTIM = LUNFTIM

DEPTIM = CALTIM + SSERTIM

IF DEPTIM > ISCCTIM OR CALTIM > ISCCTIM THEN 3260

LOCATE 7, 68: FRINT DT%

LOCATE 10, 2Z1: PRINT SCUSTNO(CNT)

LOCATE 10, 703 PRINT CNT

CONVTIM = ARTIM: GOSUB 13000: IF FLAGS = “F" THEN 3131

LOCATE 12, 29: PRINT USING “"##.####4"3; CONVTIM; : PRINT * ": AZ21 = CONVTIM
CONVTIM = CALTIM: GOSUR 13000: IF FLAGE = "F' THEN 3I132

LOCATE 14, 31i: PRINT USING "#H#.###4#"3; CONVTIM; ¢ FRINT " ": A22 = CONVTIM
CONVTIM = DEPTIM

GOSUB 12000: IF FLABGS = "F" THEN 3133

LOCATE 16, 37: PRINT UBING "##.#844"3 CONVTIM; 3 FRINT " - ": AZ3 = CONVTIM
ARGBAFP = BARGAF

LTTE = O

IF (DEPTIM > LUNSTIM) AND SPDEFT(CNT) < LUNFTIM THEN

FRCTIM = LUNSTIM ~ SPDEPT(CNT) — LUNFTIM + CALTIM: GOTO 3134
FRCTIM = CALTIM — SFDEFT(CNT)
SERTIM = SSERTIM
IF FRCTIM < O THEN FRCTIM = O
WATIM = DEPTIM - ARTIM ‘
WRITE #1, SCUSTNO(CNT), ARTIM, CALTIM, DEPTIM, CNT, DT%, DAY
WRITE #2, SCUSTNO(CNT), WATIM, SERTIM, ARGAP, FRCTIM, CNT, DT%, DAY
WRITE #9, SCUSTNO(CNT), A21, A22, A23, CNT, DT$, DAY
CTOTAL = CTOTAL + 1
IF A1l <> O THEN L = FIX(A21) -~ FIX(A11) + 1
IF A1l = O THEN L = FIX(AZ21) — FIX(A13) + 1
TTTOT(L, CNT) = TTTOT(L, CNT) + 1
TOTA(L) = TOTA(L) + 1
IF DAY = 1 THEN TOTAL1 = TOTAL1 + 1: TOTL(1, CNT) = TOTL(1, CNT) + 1
: TOT(1, L) = TOT(1, L) + 1
IF DAY = 2 THEN TOTAL2 = TOTAL2 + 1: TOTL(2, CNT) = TOTL(2, CNT) + 1
: TOT(2, L) = TOT(2, L) + 1
IF DAY = 3 THEN TOTAL3 = TOTAL3I + 1: TOTL(Z, CNT) = TOTL(3, CNT) + 1
: TOT(3, L) = TOT(3, L) + 1
IF DAY = 4 THEN TOTAL4 = TOTAL4 + 1: TOTL(4, CNT) = TOTL(4, CNT) + 1
: TOT(4, L) = TOT(4, L) + 1
IF DAY = 5 THEN TOTALS = TOTALS + 1t TOTL(5, CNT)
: TOT(S, L) = TOT(S, L) + 1
IF DAY = & THEN TOTAL&6 = TOTAL& + 1: TOTL(&6, CNT)
: TOT(6, L) = TOT(&, L) + 1
IF DAY = 7 THEN TOTAL7 = TOTAL7 + 13 TOTL(7, CNT) = TOTL(7, CNT) + 1
+ TOT(7, L) = TOT(7, L) + 1
- TM% = (ARGAP / &0): IF TMZ > 45 THEN TM%Z = 45

IF TM% = O THEN TMZ = 1

IF TM% > TTMM THEN TTMM = TM%
TONDARGP (TM%Z, CNT, DAY) = TONOARGP(TM%Z, CNT, DAY) + 1
MT% = (SERTIM / &0)
IF MT% = O THEN MTZ = 1
IF MT%Z > MMTT THEN MMTT = MT%Z
TOTNOSER (MT%, CNT, DAY) = TOTNOSER(MT%, CNT, DAY) + 1
TOTWATM(CNT) = TOTWATM(CNT) + WATIM
TOTSER(CNT) = TOTSER(CNT) + SERTIM
TOTARGP (CNT) = TOTARGP(CNT) + ARGAP

i

TOTL(S, CNT) + 1

]

]

TOTL(6, CNT) + 1
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I3Q0

3305

IF FRCTIM > O THEN TOTFCTM(CNT) = TOTFCTM(CNT) + FRCTIM
SFTIM(CNT) = ARTIM

IF TCCTIM > O AND ARTIM > TCCTIM AND AR(CNT) = O THEN
SPTIM(CNT) = DEPTIM: AB(CNT) = 1

SPDEPT(CNT) = DEPTIM

GOTO 3120

1338232222332 2383822222300 38323 3333328333388
X FOR OTHER TYPE OF QUE THE LOGIC IN *
¥ THIS SECTION IS TO BRE MODIFIED . K
1223222220322 223 233002323232 00330 2232333232023 230% 3"

TRT = ISCCTIM - DEPTIM
IF TRT > O THEN TOTFCTM(CNT) = TOTFCTM(CNT) + TRT
BLIZ(CNT) = 1

FLAGS = "T*

FOR C = 1 TO NOCOUNT

IF BL1%(C) = O THEN FLAG$ = "F"
NEXT C

IF FLAB$ = "F" THEN 3120

DAY = DAY + 1

D=0D+ 1 :

IF DAY > NOWDYS THEN TOTNOWKS = TOTNOWKS + 1

IF TOTNOWKS = NOWKS AND DAY > NOWDYS THEN 3300

BOSUB 5900

BOTO I080

CLOSE : GOSUBR 19100

OPEN "SIMARGAP.FIL" FOR OUTPUT AS #1

OFEN “"SIMSER.FIL" FOR OUTFUT AS #2

OFPEN "SIMTDAT.FIL" FOR OUTFUT AS #3

FOR C = 1 TO NOCOUNT

FOR D = 1 TO NOWDYS

FOR N = 1 TO TTMM

WRITE #1, TTMM, TONOARGP(N, €, D)

NEXT N

FOR L = 1 TO MMTT

WRITE #2, MMTT, TOTNOSER(L, C, D)

NEXT L

NEXT D

WRITE #3, TOTWATM(C), TOTSER(C), TOTARGF(C), TOTFCTM(C)

NEXT C

CLOSE

OPEN "MASTFIL.FIL" FOR INPUT AS #9

INFUT #9, All, A12, A13, Al4, A1S, Al6, NOCOUNT, WKDAY$, DIFF, NOWKS
B . NOWDYS, TYPE$

IF AL12 = O THEN K = FIX(A14) — FIX(A13) + 1: S = FIX(A13): GOTO 3305

K = FIX(A14) — FIX(A11l) + 1: S = FIX(AL1ll)

OPEN "SIMUNOL.FIL" FOR OUTPUT AS #1 .

WRITE #1, CTOTAL, TOTAL1i, TOTALZ2, TOTAL3, TOTAL4, TOTALS, TOTAL&, TOTALZ

OFEN "SIMUNO2.FIL" FOR OUTPUT AS #2

FOR C = 1 TO NOCOUNT

WRITE #2, TOTL(1, C), TOTL(2, C), TOTL(3, C), TOTL(4, C), TOTL(S5, C)

. TOTL(&6, C), TOTL(7, C)

NEXT C

OPEN "SIMUND3.FIL" FOR OUTPUT AS #3

FOR C = 1 TO NOCOUNT

FOR L = 1 TO K

WRITE #3, TTTOT(L, C)

NEXT L

NEXT €

OPEN “SIMUND4.FIL" FOR OUTPUT AS #4

OPEN "SIMUNOS.FIL" FOR OUTPUT AS #5
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37200

4000

4050

4100

4500

4600

FOR T = 1 TO K
WRITE #5, TOT(1, T), TOT(2, T), TOT(3, T), TOT(4, T), TOT(S, T)
, TOT(&6, T), TOT(7, T)
WRITE #4, TOTA(T)
NEXT T
CLOSE : GOTO 40
REM SELECTION OF COUNTER FOR SAME TYPE OF OPERATIONKXXXKIKOKKKXXXRKKKRXXXXXX
SMALEST = 9000
FOR C = 1 TO NOCOUNT
IF SMALEST < SCUSTNO(C) THEN CNT = C
NEXT €
RETURN
REM SUBRDUTINE FOR OFENING SAMPLE MASTER FILES XXKXXKEXXXKXXKRAKKKAXKKXKK
OPEN "SAMFDAT.FIL" FOR APPEND AS #1
OPEN "COMPUT.FIL" FOR APPEND AS #2
OPEN "TAELEDAT.FIL" FOR APPEND AS #9
RETURN
REM SUBRDUTINE FOR OFENING SIMULATION MASTER FILES XXXXXEKKKXXXXXXKRAXXKKK
OPEN "SIMUDAT.FIL" FOR OUTPUT AS #1
OPEN "SIMCOMP.FIL" FOR OUTPUT AS #2
OPEN "SIMTABLE.FIL" FOR OUTPUT AS #9
RETURN
REM CALCULATION OF DIFF IN STARTING DAY FROM MONDAY KKKEXEXXKKXEXEXXXKKKKK
FLGT$ = "T" -
IF DAY = 1 THEN WD$ = WKDAY$

IF WKDAY$ = "MON-DAY" THEN J = 1: DIFF = J - 1: RETURN

IF WKDAY$ = "TUE-DAY" THEN J = 2: DIFF = J — 1: RETURN

IF WKDAY$ = "WED~DAY" THEN J = 3: DIFF = J - 1: RETURN

IF WKDAY$ = "THU-DAY" THEN J = 4: DIFF = J - 1: RETURN
IF WKDAY$ = “FRI-DAY" THEN J = S: DIFF = J - 1: RETURN '
IF WKDAY$% = "SAT-DAY" THEN J = é: DIFF = J - 1: RETURN

IF WKDAY$ = “SUN-DAY" THEN J = 7: DIFF = J - 1: RETURN

FLBT$ = “F": RETURN

J = DAY + DIFF: IF J > 7 THEN J = J - 7

IF J = 1 THEN WD% = "MON-DAY"

IF J = 2 THEN WD% = “TUE-DAY"

IF J = 3 THEN WD#% = "“WED-DAY"

IF J = 4 THEN WD$% = "“THU-DAY"

IF J = 5 THEN WD% = “FRI-DAY"

IF J = & THEN WD$% = "SAT-DAY"

IF J = 7 THEN WD#% = "SUN-DAY"

RETURN

REM INITIALISATION OF SUBSCRIPT VARIABLESKRAKKKRKKXKRKRXIKKKRKRKKREKKIKKK KX
GOSUB 19100

FOR I = 1 TO 20

BL1%(I) = O

FOR J = 1 TO NOCOUNT

TTTOT(I, J) = O

FOR D = 1 TO NOWDYS

TOT(D, I) = O

TOTNOSER(I, J, D) = O : -

NEXT D
TOTL(I, J)
TOTARGF (J)
NEXT J
TOTA(T)
NEXT 1
FOR H = 1 TO 45

FOR J = 1 TO NOCOUNT
FOR D = 1 TO NOWDYS
TONOARGP(H, J, D) = O
NEXT D

NEXT J

NEXT H

RETURN

O: TOTWATM(J) = O: TOTSER(J) = O
O: TATFCTM(J) = O

4 i

]

8]
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4700 REM GUEUEALENBHT*#**#***********#*******X**##*******X**X**#*X**X*****X****

47098

4710

4740

CLs : X
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
X6 = uwn
IF X$¢ =

IF X%

IF X$ =

= 7: ¥ = 14: Z = 10: W = H6: GOSUR 6000

4, 24: FPRINT LENGHT MENU"

8, 221 FRINT 'xxiookksoniookksoonoorook ke

9y 17: PRINT “1]1. SAMPLE DATA"

12, 17: PRINT "2]1. SIMULATED DATA"

15, 17: PRINT “"Z]1. EXIT TO THE MAIN MENU"

22, 15: PRINT "SELECT 1...3 FROM MENU RELATING TO YOUR CHOICE"
t X$ = INKEY®
"1* THEN FIL%

il

“TABLEDAT.FIL": FIL2% = "MABTFIL.FIL"

: ABRBY = "SAMPLE DATA": GOTO 4710
"SIMTABLE.FIL": FILZ% = "SMASTFIL.FIL"
‘ ABR% = "SIMULATED DATA": GOTO 4710

fi

"2¢ THEN FIL$

"3" THEN 41

GOTO 4705

GosuR 1
OFEN FI
INPUT #

CLOSE #
X = Q¢

FOR J =
TOTARGPF

9100

L2$ FOR INFUT AS #4

4, All, A12, A13, Al4, A1S, Alé, NOCOUNT, WKDAY$, DIFF, NOWKS
. NOWDYS, TYFE$

4

NOSTEF = O

1 TO NOCOUNT -

(J) = 0

LNG(J) = O

NEXT J
IF A1l
IF All
TIM = T
IF TIM
OFEN F1
WHILE N
INFUT #
CON = O
FOR MNT
CON = C
IF MNT
IF MNT
IF (MNT
IF MNT
BOTOD 47
IF CusT
IF CUusT
TONDARG
TOATARGP
IF LNG(

NEXT MN
WEND
CLOSE
NOSTEP
GOsUR 1
GOsUR 1
LPRINT
LPRINT
LFRINT
FOR C =
LFRINT
LPFRINT
LFPRINT
LPRINT
LPRINT
LFRINT
NEXT C
GOTD 40

> O THEN TIM
= Q0 THEN TIM
IM + .32 X =0

- FIX(TIM) > .5 THEN TIM = FIX(TIM) + 1
L$ FOR INPUT AS #1

OT EOF(1)

i1, CUSTNO, AZ21, AZ2, A3, CNT, DT$¢, DAY

All
Al3

]

= TIM TO Al4 STEP .3
ON + 1
> AlS AND MNT < Al6 THEN MNT = Alb
= FIX(MNT) > .3 THEN MNT = FIX(MNT) + 1
>= A21) AND MNT < ART THEN 4732
>= A23 THEN MNT = A14
30
NDO = 1 AND DAY = 2 THEN X = 0O
NO = 1 AND DAY = 1 AND X = O THEN GOSUR 4790: X = 1
F(CON, CNT, DAY) = TONDARGF(CON, CNT, DAY) + 1
(CNT) = TOTARGR(CNT) + 1
CNT) < TONBARGF(CON, CNT, DAY) THEN

LNG(CNT) = TONOARGP(CON, CNT, DAY}
T

= NOWKS % (A14 - TIM) X 2
F000: IF X& = "X OR X% = "u" THEN 41
2100
TAE(35); "QUEUE LENGHT "; ABRR$
TAB{I2) 3 "REAXEEKKRXAXRKKKKEK KRR KRKKKKKRK"
: LPRINT
1 7O NOCOUNT
TAB(135); "LONGEST QUEUE LENGHT OF COUNTER NO."; C3 " = ";
USING "H#####"; LNG(C)

TAR(15); "AVERAGE QUEUE LENGHT OF COUNTER NO.":; C; " = ";

USING "##4#4#"; TOTARGP(C) / (NOSTEP % NOWDYS)
: LPRINT :

i1z0
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3000

REM INITIALISATION OF VARIABLE FOR QUEUE LENGHT xkkkkkkkkiokkxiookkiokkkkkxd
FOR J = 1 TO NOCOUNT

FOR D = 1 T0O NOWDYS

FOR H = 1 TO 43

TONOARGF(H, J, D) = O

NEXT H

NEXT D

NEXT J

RETURN
138233232233 2223222083 38022322332 2302232322222%;
X SUB FOR CALCULATION AND LISTING OF X
X AR.GAP,,SERVICE,COUNTER 'S LIMITS ¥
L3 22322233 3323533853232 3000333022330332238383:

CLOSE

OPEN "MASTFIL.FIL" FOR INPUT AS #9
INPUT #9, All, A12, A13, Al4, A15, Al6, NOCOUNT, WKDAY$, DIFF, SNOWKS
, NOWDYS, TYFE$

CLOSE

GOSUE 19100

FOR J = 1 TO 5

FOR D = 1 TO NOWDYS
FOR I = 1 TO 35
LMTS(I, J, D) = O
NEXT I

FOR T = 1 TO 4%
LMTG(T, J, D) = O

NEXT T

LMTC(J, D) = O
TT3%(J, D) = O
TT4%(J, D) = O

TOT(J, D) = ¢
NEXT D
NEXT J
OPEN "SAMARGAF.FIL" FOR INFUT AS #1

OPEN "SAMSER.FILY" FOR INFUT AS #2

INPUT #1, TTMM, TT1

INPUT #2, MMTT, TT2

CLOSE

OFEN “"SAMARGAP.FIL" FOR INPUT AS #1

FOR C = 1 TO NOCOUNT

FOR D = 1 TO NOWDYS

FOR N = 1 TO TTMM

INPUT #1, TTMM, TT1

TOT(C, D) = TOT(C, D).+ TT1

IF TTL > O THEN TT3%(C, D) = TT3%Z(C, D) + TT1 / (SNOWKS)
NEXT N

NEXT D

NEXT C

OFEN "SAMSER.FIL" FOR INPUT AS #2

FOR C = 1 TO NOCOUNT

FOR D = 1 TO NOWDYS

FOR N = 1 TO MMTT

INPUT #2, MMTT, TT2

IF TT2 » O THEN TT4%(C, D) = TT4%(C, D) + TT2 / (SNOWKS)
LMTG(N, C, D) = O :

LMTS(N, C, D) = O

NEXT N

LMTC(C, D} = ©

NEXT D

NEXT C

CLOSE #1, #2

'
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5100
5111

OFEN "SAMARGAF.FIL" FOR INFUT AS #1

OFEN "SAMSER.FIL" FOR INFUT AS #2

FOrR ©C = 1 TO NOCOUNT

FOR DAY = 1 TO NOWDYS

GOSUR 19000: IF X$ = "X" DR X$ = "x" THEN 41

IF X$ = "g" OR X% = "s" THEN FOR N = 1 TO TTMM: INPUT #1, TTMM, X
NEXT N: GOTO 5112

LPRINT TAEB(23); "SIMULATION OF QUEUING SYSTEM"

LFPRINT TAEB(10); "CALCULATION OF LIMITS FOR ARR.GAP TIME FOR";
LPRINT " GENERATION OF RANDOM NO.™

LFRINT TAB(32); "FOR COUNTER NO.:"; Ci

LPRINT " FOR "; : GOSUR 4500: LPRINT WD%

LPRINT TAB(6); STRING$(&8, " _")

LPRINT TAB(6)3 "! "3 "TOT.NO.OF"; TAE(18); "! "; "ARR.GAP"; TAR(28); "
LPRINT "AV.NO.OF"; TAB(38); “! “; "CUMULATIVE"; TAB(50); "!"; " PROB.
LPRINT TAR(S8); "! "; "  RAND.ND."; TAB(78); "! *

LPRINT TAB(&)3 "! "3 "ARRIVALS "; TAB(18); "! "3 " TIME "; TABR(28); !
LPRINT "ARR./DAY"; TAB(3IB); “! "; " ARRIVALS “; TAB(S0); “!"; "OF ARR.";
LPRINT TAB(S8); "! “; " LIMIT "3 TAR(74); " “

LPRINT TAB(6); STRING$(68, “_")

Y = 0 PRV = O

FOR N = 1 TO TTMM
IND% = O: TTTR%. = O
INPUT #1, TTMM, X

IF X = 0 THEN 8111

LPFRINT TAR(&); "1 "3 @ LPRINT USING “"#H##H#H#"; X;
LFRINT TAB(18); "1 "3 : LPRINT USING “###"3; Nj ¢ LPRINT " MIN."j
LFRINT TAR(28); " "j -

IF X > O THEN INDZ = X / (SNOWKS)
IF X > O THEN LPRINT USING "####"; INDZ;
Y = Y + IND%

LPRINT TAR(IB); "! “;

IF Y » O THEN LFRINT USING "#H####"; Y3

LPRINT TAE(S0); "! "3

IF Y » O THEN LPRINT USING "#.###"; (Y / TT3%(C, DAY));

IF Y » O THEN TTTR%Z = ((Y / TT3%Z(C, DAY)) ¥ 1000)

IF Y » O THEN LMTG(N, C, DAY) = TTTR%

LPRINT TAB(S8)3 "! ";

IF N = 1 AND LMTG(N, C, DAY) = O THEN 5100

IF N » 1 THEN IF (LMTG((N - 1), C, DAY)) = LMTG(N, C, DAY) THEN S100

IF PRV 0 THEN LFRINT " OY;

IF PRV > O THEN LPRINT USING "###"; FRV + 1;

IF N £ TTMM THEN LFRINT " — "3 : LFRINT USING "####"; LMTG(N, C, DAY);
IF N = TTMM THEN LPRINT " - "3 : LFRINT USING "####"; LMTG(N, C, DAY);

PRV = LMTG(N, C, DAY) .

LFRINT TAEB(74); ""

NEXT N

LFPRINT TAE(&); STRINGH(&68, " _ ")

NEXT DAY

NEXT C©

FOR C = 1 TO NOCOUNT

FOR DAY = 1 TO NOWDYS

GOSUR 19000: IF X% = X" OR X$ = "x" THEN 41

IF X$ = "8" OR X$ = "s" THEN FOR L = 1 TO MMTT: INFUT #1, MTT, X

CNEXT L BOTO 5113

LFRINT TAB(25)3; "SIMULATION OF QUEUING SYSTEM"

LPRINT TAR(10); “"CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION";
L LPRINT " OF RANDOM NOW®

LPRINT ™B(32); "FOR COUNTER NO.:"3 Cj

CLPRINT " FOR "3 : GOSUB 4500: LPRINT WD

LPRINT TAB(6&)3 STRINGH(68, "_") .
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. LFPRINT TAB(6); "1 "3 "TOT.NO.OF"; TABR(18): "! "3 "SERVICE"; TAB(28):

4
€

LFRINT "AV.NO,.OF"3; TAB(38)3 " "; "CUMULATIVE"; TAB(S30):; "i"; " PROB. "
" LPRINT TAR(S8); "t "3 " RAND.NO."; TAE(74)3 "

LPRINT TAB(&): "! "3 "ARRIVALS "3 TAR(18); ", "3 " TIME s

LFRINT TAB(28); "i "3 "ARR./DAY"; TAR(3B): ", "3 " ARRIVALS "3 TAB(50)};
LPRINT "i"; "OF ARR."; TAB(SB); "; "3 " LIMIT "3 TAB(74); " "

LPRINT TAB(&); STRING$(68, "_")
Y = 0: PRV = 0

FOR L = 1 TO MMTT

INDZ = D: TTTRZ = O

INFUT #2, MMTT, X

IF X = 0 THEN 5201

LPRINT TAB(&): "! "3 : LPRINT USING "#B#88"; X;
LPRINT TAB(18); "! "3 : LPRINT USING “###"; L;
LERINT * MIN."3; : LPRINT TAR(28); " ";

IF X » O THEN INDZ = X / (SNOWES)

T IF X » O THEN LPRINT USING “####"; INDY%;

Y = Y + INDZ

LFRINT TAR(38); "1 "3
IF Y » O THEN LPRINT USING "####4#"; Y;
LPRINT TAR(3O0); "} ";

IF Y > O THEN LPRINT USING "#.###8"; (Y /7 TT4%(C, DAY));
IF ¥ 0 THEN TTTR%Z = ((Y / TT4%Z(C, DAY)) X 1000)

IF Y 0 THEN LMTS(L, C, DAY) = TTTR%

LFPRINT TAR(S8): "1 ";

SN

IF L = 1 AND LMTS(L, C, DAY) = O THEN 5200

IF L » 1 THEN IF (LMTS((L - 1), C, DAY)) = LMTS(L, C, DAY) THEN 5200
IF FRV = O THEN LPRINT " 0"

IF PRV > O THEN LPRINT USING "###"; PRV + 13 _

IF L < MMTT THEN LPRINT " — "; : LPRINT USING "####"; LMTS(L, C, DAY);
IF L = MMTT THEN LPRINT " — "; : LFRINT USING “####"; LMTS(L, C, DAY);

FRV '= LMTS(L, C, DAY)

LFRINT TAB(74); "

NEXT L ,

LPRINT TAE(6); STRINGS(68, "_")

NEXT DAY

NEXT C

CLOSE

FOR DAY = 1 TO NOWDYS

GOSUE 19000: IF X$ = "X" OR X$ = "x" THEN 41
IF X$ = "S" DR X$ = "s" THEN 5114

LPRINT TAB(25); “SIMULATION OF QUEUING SYSTEM"

"

-

L

LFRINT TAR(10)3; "CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATICN";

LFPRINT " OF RANDOM NO.*
GOBUR 45003 LPRINT TAB(25)3; " FOR "; WDs$

LFRINT TAB(&6); STRING%(68, "_")

LFRINT TAB(6); "} “; "TOT.NO.OF"; TAB(18); "| "; "SERVICE"; TAR(28); "!
LPRINT "AV.NO.OF"; TAB(38); "} "; "CUMULATIVE"; TAB(50); "{"; " PROB. "
LFRINT TAB(58); "I "; " RAND.NO."; TAR(74); "} "

LPRINT TAE(&)3 "i "3 "ARRIVALS "; TAB(18); "! "; " COUNTER";

LFRINT TAB(28); "! "; "ARR./DAY"; TAE(3B); "! "3 " ARRIVALS "; TAR(S0);
LPRINT "!"; "OF ARR."j; TAB(38); "! "; ® LIMIT "3 TAEB(74); "} "
LFRINT TABR(6); STRING$(68, "_")

GGG = O

FOR C = 1 TO NOCOUNT

CUM = 0

B66 = GGG + (TOT(C, DAY) / (SNOWKS))

NEXT C

FOR C = 1 TO NOCOUNT

LPRINT TAR(&); "} "3 : LPRINT USING "#####"; TOT(C, DAY);

LFRINT TAE(18)3 "! "; : LFRINT USING "###"; C;

g
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IND% = (TOT(C, DAY)./ (SNOWKS)) .
LPRINT TAB(28); ™! "3 : LPRINT USING “####"; INDY;
LPRINT TAB(38); " ";
CUM = CUM + IND%
LPRINT USING "####"; CUM;
CLPRINT TAR(S0); “!"j
LPRINT USING "#.##"; CUM / GGG;
FEPTZ = (CUM / GBGB) % 100
LMTC(C, DAY) = PPPT%
IF C = 1 AND LMTC(C, DAY) = O THEN 5300
IF C > 1 THEN IF (LMTC((C - 1), DAY) = LMTC(C, DAY)) THEN 5300
IF C = 1 THEN LPRINT TAR(S8); "! Q"3
IF C > 1 THEN LFRINT TAB(S8); " "3
: LPRINT USING "##"; ((LMTC((C - 1), DAY)) + 1);

LPRINT " - 3 '
IF C < NOCOUNT THEN LPRINT USING "##"; LMTC(C, DAY);
IF C = NOCOUNT THEN LPRINT USING "###"; LMTC(C, DAY);

5300 LPRINT TAR(74)3 ! *®
NEXT €
LFRINT TAE(6); STRING$(68, "_") -

5114 NEXT DAY
CLOSE :
OFEN "GAPLIMIT.FIL" FOR OUTPUT AS #1
OPEN “"SERLIMIT.FIL" FOR OUTPUT AS #2
OFEN "CNTLIMIT.FIL" FOR OUTPUT AS #3

FOR C = 1 TO NOCOUNT
FOR D = 1 TO NOWDYS
FOR L. = 1 TO TTMM
WRITE #1i, LMTG(L, C, D)
NEXT L

FOR N = 1 TO MMTT
WRITE #2, LMTS(N, C, D)
NEXT N
WRITE #3, LMTC(C, D),
NEXT D
NEXT C
CLOSE
GOTO 41
5400 REM SUE FOR RETRIEVE OF LIMITS FROM FILES FOR SIMULATION XXKXKKKKXKXKXKLKX
CLOSE
OFEN "SAMARGAP.FIL" FOR INFUT AS #1
OPEN "SAMSER.FIL" FOR INFUT AS #2
INPUT #1, TTMM, TT1
INFUT #2, MMTT, TT2
CLOSE -
OPEN "GAPLIMIT.FIL" FOR INPUT AS #1
~ OFEN "SERLIMIT.FIL" FOR INPUT AS #2
| OPEN "CNTLIMIT.FIL" FOR INFUT AS #3
FOR C

= 1 TO NOCOUNT
FOR D = 1 TO NOWDYS
FOR L = 1 TO TTMM

INPUT #1, LMTG(L, C, D)
NEXT L

FOR N = 1 TO MMTT

INFUT #2, LMTS(N, C, D)
NEXT N

INPUT #3%, LMTC(C, D)
NEXT D

NEXT C

CLOSE

RETURN
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2300

2600

3700

3800

8200

REM GENERATION OF RANDOM NO. FOR SERV.TIM & ARR.GAFP XXkXKKkKkAKKKEXXXXKAXKEKEKX
RANDCMIZE (TIMER)

RNDNC = RND

RNDNCO = FIX(RNDNO % 1000)

RETURN

REM GENERATION OF RANDOM NO.FOR COUNTER NO XRRkxkk kKR Rk kxkkkkkxkkkkx
RANDOMIZE TIMER

RNDNO = RND

RNDNO = FIX(RNDNO % 100)

RETURN

REM SURBR FOR FINDING THE ARK.GAF CLASS IN WHICH RANDOM NO.FALLS Xkkkkx¥kkkx
FOR N =1 TO TTMM

IF RNDNO < LMTG(N, CNT, D) THEN SARGAF = (N) % &60: RETURN
NEXT N

PRINT "ERROR"

STOF

REM SUR FOR FINDING THE SERV.TIME CLASS IN WHICH RANDOM NO.FALLS XXXKXXKXX
FOR L = 1 TO MMTT

IF RNDNO < LMTS(L, CNT, D) THEN SSERTIM = (L) % 60: RETURN

MNEXT L

FRINT "ERROR"

STOP '

REM SUR FOR FINDING THE COUNT NO. W.R.T. RANDOM NO. XKKkRKEXEKKRXRXEXXR X KX
FOR C = 1 TO NOCOUNT

IF RNDNO < LMTC(C, D) THEN CNT = C: RETURN

NEXT C

FRINT "ERROR"

STOF

REM CALCULATION OF SIMULATION DATE Sk KRk KRRk Rk ok Rk Rk kK Kk K %
MNDAY = VAL(LEFT$(DTH, 2)): M$ = MID$(DT%, 4, 2)
MNDAY = MNDAY + 1: Y% = RIGHT$(DT$, 2)

|

IF M% "O1Y THEN NDYM = 31: MONT$ = "JAN": IF MNDAY > NDYM THEN MNDAY = 1
: M$ = "02U": GOTO 3980
IF M& = "02" THEN NDYM = 28: MONT$ = “FER": IF MNDAY > NDYM THEN MNDAY = ]
: M$ = Y"OZ": 6GOTO 5950
IF M$% = "O3" THEN NDYM = 31: MONT$ = "MAR": IF MNDAY > NDYM THEN MNDAY = |
: M$ = "04": GOTO 3950
IF M% = "04" THEN NDYM = Z0: MONT$ = "AFR": IF MNDAY > NDYM THEN MNDAY = 1
: M$ = "OG": GOTO 5950
IF M$% = "O5" THEN NDYM = 31i: MONT$ = "MAY": IF MNDAY > NDYM THEN MNDAY = 1
: M$ = "O&": GOTO 5930
IF M = 06" THEN NDYM = Z0: MONT# = "JUN": IF MNDAY > NDYM THEN MNDAY = 1
: M$ = "Q7": GOTO 5930
IF M$ = 07" THEN NDYM = 31: MONT$ = "JUL": IF MNDAY > NDYM THEN MNDAY = 1
: Me = "08": GOTO 5950
IF M$& = 08" THEN NDYM = 31: MONT$ = "AUG": IF MNDAY > NDYM THEN MNDAY = 1
: M$ = "0O9": GOTO 9950
IF M$ = "09" THEN NDYM = 30: MONTS$ = "SEF": IF MNDAY > NDYM THEN MNDAY = 1
: ME = "10": GOTO 3950
IF M$ = "10" THEN NDYM = Z1: MONT$ = "OCT": IF MNDAY > NDYM THEN MNDAY = 1
: Ms = "11": BOTO 35950
IF M$ = "11" THEN NDYM = 20: MONT$ = "NOV": IF MNDAY > NDYM THEN MNDAY = 1
: M& = "12": GOTO 5950
IF M$ = 12" THEN NDYM = Z1: MONT$ = "DEC": IF MNDAY > NDYM THEN M$ = "01i"

: Y46 = LTRIM$(STR$ ((VAL(RIGHT$(DT$, 2)) + 1))): MNDAY = 1
DT$ = STR&(MNDAY) + "/" + M& + "/" + Y&

IF MNDAY < 10 THEN DT$ = "O" + LTRIM®(DT$)

DT$ = LTRIM&(DT%)

RETURN
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6000 7 (S22 3332333223083 2 3083323032330 0222323883283 %F
! X SUR FOR DRAWING SCREEM BOXES OF ANY SIZE X

3K ORI KKK K KK K KOKOK K oK oK KKK 30K Sk K KOk KK K Kk 0K OOk K K KOk KoKk X
FOR I = X TO X + Z: LOCATE I, Y: FRINT CHR$(186&)

LOCATE I, ¥ + W ~ 1: PRINT CHR%(186): NEXT I
LOCATE X, Y: FRINT STRING®(W, CHR$(203))
LOCATE X + Z, Y: PRINT STRING$(W, CHR$(20%5)): GOSUB 62301 RETURN

6230 LOCATE R, C: FRINT CHR#%(204); STRING#(L, CHR#(205)); CHR$(183): RETURN
6240 LOCATE R, C: PRINT CHR$(203Z}): FOR I = 1 TO L: LBCATE R + I, C
FRINT CHR$(186)
6245 NEXT 1: LOCATE R + L, C: PRINT CHR#%(202): RETURN
6280 LOCATE X, Y: PRINT CHR#$(201)
6260 LOCATE X, Y + W ~ 1: PRINT CHR$(187)
6270 LOCATE X + Z, Y: PRINT CHR%(200)
62480 LOCATE X + Z, Y + W — 1: PRINT CHR%(188): RETURN
7000 REM DATA ANALYSIS MAIN MENU SECTIONKRKXAKK K00k Rk 50k Xk ook koo kokk ko xkkkokx
CLS : X =8B: Y = 12: Z = 7: W = &0: GOSUR 6000
CLOSE
LOCATE 6, 23: FRINT "QUEUING SYSTEM'S DATA ANALYSIS"
LOCATE 7, 20: PRINT "#xkkidoiksoionoksokkiokkkoonkkkkokkkkkkxxx

LOCATE 10, 18: FRINT "1]. SAMFLE DATA ANALYSIg®
LOCATE 12, 18: FRINT "2]. SIMULATED DATA ANALYSIS"
LOCATE 14, 1B: PRINT "3J]. EXIT TO THE MAI MENU"
LOCATE 19, 27: PRINT "SELECT 1 TO 3 FROM MENU"

7010 X% = "Y1 X$ = INKEYS
IF X% = "1" THEN 7015
GOTO 7020

7013 ABB% = "GAMFLE DATA"
FILZ2% = "SAMPFNO2.FIL": FIL8% = "SAMTDAT.FIL"

OFEN "MASTFIL.FIL" FOR INFUT AS #4
INFUT #4, A1l, AL12, AL13, Al4, ALS, Alé, NOCOUNT, WKDAY$S, DIFF
. NOWKS, NOWDYS, TYFES$

CLOSE
GOTO 7050 .
7020 IF X% = "2" THEN GOTO 702%
6070 7030
7025 ABE$ = "SIMULATED DATA": FIL2Z2% = "SIMUNO2.FIL":

FIL8% = “SIMTDAT.FIL"
OFEN “"SMASTFIL.FIL" FOR INFUT AS #4
INFUT #4, All, Al2, A13, Al4, ALlS, Al6, NOCOUNT, WKDAY$, DIFF, NOWKS
. NOWDYS, TYPES$
CLOSE
60TO 7050
7030 IF X$ = “3" THEN 41
BOTO 7010
7050 REM DATA ANALYSIS SECTION KKXk KKKk iokkokk ik Kok Kok X0k KKk K50k % XKk X X KK X K K
CLOSE
OFEN FIL2$ FOR INFUT AS #2
OPEN FIL8% FOR INPUT AS #3
FOR C = 1 TO NOCOUNT
GOSLE 19000: IF X$ = “X" OR X$ = "x" THEN 41
INFUT #2, TOTL(1i, C), TOTL(2, C}, TOTL(3X, C), TOTL(4, C), TOTL(S, C)
. TOTL(&, C)}, TOTL(7, C)
INPUT #3, TOTWATM(C), TOTSER(C), TOTARGF(C), TOTFCTM(C)
IF X$ = "S" DR X$ = "s" THEN 7111
GOSUE 7200 \
7111 NEXT C
GOTO 41
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7200 REM CALCULATION OF ..SATATISTICAL VALUES...XXKXXXKO00000OOOOORONERXRXK XX KK

TOT = ©

AVFCTM = O: AVWTM = O: AVRST = 0: AVRBF = 03 Y = O

TOT = TOTL(1, C) + TOTL(2, C) + TOTL(3, C) + TOTL(4, C) + TOTL(S, C) + TOTL
(6, C) + TOTL(7, C)

IF TOTSER(C) > O AND TOTARGF(C) > O THEN Y = TOTSER(C) / TOTARGF(C)

IF TOTARGF(C) > O AND TOT > O THEN AVRGP = TOTARGP(C) / TOT: : CONVTIM = AV
RGP: GOSUR 13000: AVRGF = CONVTIM

IF TOTSER(C) > © AND TOT > O THEN AVRST = TOTSER(C) / TOT: CONVTIM = AVRST:
GOSUR 13000: AVRST = CONVTIM

IF TOTWATM(C) * O AND TOT > O THEN AVWTM = TOTWATM(C) / TOT: CONVTIM = AVWT
M: GOSUB 13000: AVWTM = CONVTIM

IF TOTFCTM(C) > O THEN AVFCTM = TOTFCTM(C) / (NOWDYS X NOWKS): CONVTIM = AV
. FCTM: GOSUBR 13000: AVFCTM = CONVTIM
NOWH = Al4 - AL3 - ALS + Al6
AF = 100 X (TOTSER(C) / (NOWH ¥ 3600 % NOWDYS X NOWKS))
LPRINT TAB(15); "QUEUING SYSTEM INFORMATION w.r.t. "; ARE$

LPRINT TAB(12)3 "okl sokkiokoor ik ook xookkoooo i ook ook ok ok kook ok ook k™
LFRINT

LFRINT TAR(ZIS); " FOR COUNT NO:"; C

LFRINT

LPRINT TAR(10); NOWKS; " WEEKS OF "3 AREBE%
LPFRINT TAB(10); “"TOTAL NO OF ARRIVAL OF CUST. "3 TOT
LFRINT TAR(10); “AVERAGE NO OF ARRIVAL / DAY
LFRINT USING "####"3 TOT / (NOWDYS % NOWKS)

LFRINT TAB(10)y "AVERAGE WATING TIME/CUSTOMER "3
TMPTM = AVWTM: GOSUR 11000: GOSUR 7300

LFRINT TARB(10)3; "AVERAGE SERVICE TIME/CUBTOMER:"j
TMFTM = AVRET: GOSUR 11000: GOSUR 7300

LPRINT TAR(10)35 "AVERAGE ARRIVAL GAF t";

TMFPTM = AVRGP: GOSUR 11000: GOSUR 7300

LPFRINT TAR(10)3; "AVERAGE COUNT.IDLE TIME/DAY "3
THMPFTM = AUFCTM: GOSUR 11000: GOSUR 7300

LPRINT TAR(10); "TRAFFIC INTENSITY ...........3 "3
LFRINT USING “"#.##"; Y

LFRINT TAB(10); "SERVER UTILISATION ..........2"3 ¢ LFRINT USING "###.3#8";

APj

LPRINT "%

LFRINT : LPRINT

RETURN
A IO $ 38 223283830333 838223332 3333333233 32338338333 ¢899
‘ * *
‘ * PRINTING STATISTICAL MEASURES IN X
‘ X nn Hour nn Minutes nn Seconds 3
' X . X

KKKRARRKERAKE KRR KKK R RKA KKK E KRR KRR KKK KK KKK kKK
IF T1 » O THEN LFRINT T1: " Hours "
IF Té > O THEN LFRINT Té&; * Minutes "
IF T3% > O THEN LPRINT T3%Z; " Seconds *
RETURN
8000 REM DATA LISTING MAIN MENU SECTION XXXKKKKEKKKKEXXKKERELKKEERRKKERRKE KKK RKK KKK
CLS ¢ X = 73 Y = 14: Z = 10: W = H&: GOSUR 6000
LOCATE 4, 24: FRINT " QUEUING SYSTEM'S DATA LISTING®
LOCATE 5, 22: PRINT "Xk &k 0ok kokokok ok kkkokkokkokx k™
LOCATE 9, 17: FRINT "131. VIEW ON SCREEN"
LOCATE 12, 17: PRINT "2]. FRINT QUT"
LOCATE 19, 17: PRINT "3X]. EXIT TO THE MAIN MENU"
‘ LOCATE 22, 15: PRINT "SELECT 1...3 FROM MENU RELATING TO YOUR CHOICE"®
8008 X% = """ X% = INKEYS

IF X$ = "1" THEN 8100
IF X% = "2" THEN 8200
IF X = "3" THEN 41
GOTO 8005
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8100

8010

8170

8200

REM LIST OF DATA ON SCREENXKKKRKKKKKKKKKKKKKKKKKRKKKKKRKKKKKRKKKKKKKKRKRRKR KK KK
CLS : X =8: ¥ = 12: Z .= 7: W = 40: GOSUR 6000 )

cLOsE

LOCATE &6, 20: PRINT " QUEUING SYSTEM'S DATA LISTING"

LOCATE 7, 20: FRINT "XXXXKK00k¥30000 30000k kR ook iokok X ook koo koo kx
LOCATE 10, 18: PRINT "1]. SAMFLE DATA LIST"

LOCATE 12, 18: PRINT "2]. SIMULATION 'S RESULTS LIST"

LOCATE 14, 18: FRINT "3]. EXIT TO THE MAI MENU"

LOCATE 19, 27: PRINT "SELECT 1 TO 3 FROM MENU"

OFEN "MASTFIL.FIL" FOR INPUT AS #1

INPUT #1, TCSTIM, TCCTIM, ISCSTIM, ISCCTIM, LUNSTIM, LUNFTIM, NOCOUNT
. WKDAY$, DIFF, NOWKS, NOWDYS, TYFES$

CLOSE #1

X6 = "": X¢ = INKEY®

IF X% = "1" THEN 81185

GOTO 8120

ABRs = "SOMFLE DATA"

FLi$ = "SAMPDAT.FIL": FLZ% = "COMFUT.FIL": GOTO 8150
IF X& = "2" THEN GOTO 8125

BOTO 8130 A
ABB$ = "SIMULATED DATA"

FLL1$ = “"SIMUDAT.FIL": FL2% = "SIMCOMF.FIL": GOTO 8150
IF X% = "3" THEN 41
6070 8110

FOR M = 1 TO NOCOUNT

CLS : GOSUR 8800

OPEN FL1%$ FOR INPUT AS #1

OFEN FL2% FOR INPUT AS #2

NNN = 7

WHILE NOT EOF(1)

INFUT #1, SCUSTND, ARTIM, CALTIM, DEFTIM, SCNT, SDT$, DAY
INFUT #2, CCUSTNO, WATIM, SERTIM, ARGAP, FRCTIM, CCNT, CDT$, DAY
IF CCNT <> M THEN 8170

IF CCUSTNO = SCUSTND AND CCNT = SCNT AND CDT$ = SDT$ THEN 8010
CLS : LOCATE 13, 37: PRINT "ERROR": END

GOSUE 8900

LOCATE 1, S50: PRINT CDT$

LOCATE NNN, 3: PRINT CONT

LOCATE NNN, 2: PRINT CCUSTNO

LOCATE NNN, 18: PRINT USING “"##.####": ORTIM

LOCATE NNN, 27: PRINT USING "#4.8#4%#4"; CALTIM
LOCATE NNN, 36: FRINT USING "##. ####4"; DEPTIM
LOCATE NNN, 4&: PRINT USING "##.####4": ARGAF

LLOCATE NNN, 54: PRINT USING “##.####"; SERTIM
LOCATE NNN, 63: FRINT USING "##.#H###"; WATIM

LOCATE NNN, 72: FRINT USING "#4$.#4##"; FRCTIM
NNN = NNN + 1

x$ P nn

IF NNN >= 23 THEN LOCATE 23, 10

INPUT "ENTER X TO GOTO MAIN MENU ELSE ANY OTHER KEY"; X%
IF X% = "X" OR X#¢ = "x" THEN 41

IF NNN >= 23 THEN GOSUR 8800

WEND

CLOSE

NEXT M

GOTO 8000

REM LIST OF DATA ON FRINTER 30K XKk KKK XOKKR KRR XA KRR R KRR KR KRR KRR Ak Kk Rk kKK
CLS ¢+ X = 8: Y = 12: Z = 7: W = 60: GOSUR 4000

CLOSE
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8210

8210

8270

LOCATE &, 20: FRINT * QUEUING SYSTEM'S DATA LISTING"
LOCATE 7, 20: PRINT "XEXXEERKEXXKEEERKKKKERRRXRKKKR KK KRR R R KRR KKK

LOCATE 10, 18: PRINT "1]. SAMFLE DATA LIST"
LOCATE 12, 18: FRINT "2]. SIMULATION 'S RESULTS LIST"
LOCATE 14, 18: PRINT "3X]. EXIT TO THE MAI MENU"

LOCATE 19, 27: PRINT "SELECT 1 TO 3 FROM MENU"

OPEN "MASTFIL.FILY FOR INPUT AS #1

INFUT #1, TCSTIM, TCCTIM, ISCSTIM, ISCCTIM, LUNSTIM, LUNFTIM, NOCOUNT
. WKDAY$, DIFF, NOWKS, NOWDYS, TYPES$

CLOSE #1

X = "": X$é = INKEY®$

IF X4 = "1" THEN 8315

GOTO 8320

ABB® = “SAMFLE DATA"

FL1% = "SAMPDAT.FIL": FL2% = "COMPUT.FIL": GOTO 8350
IF X = "2 THEN GOTO 8325

GOTO 8330

ABBs = "SIMULATED DATA®

FLis = "SIMUDAT.FIL": FL2% = "SIMCOMF.FIL": GOTO 8330
IF X$ = "3" THEN 41 )

GOTO 8310

FOR M = 1 TO NOCOUNT

OFEN FlL1% FOR INPUT AS #1

OPEN FL2% FOR INPUT AB #2

NNN = 7; PAGE = O: FDT$ = "%

WHILE NOT EOF (1)

INPUT #1, SCUSTNO, ARTIM, CALTIM, DEFTIM, SCNT, SDT#$, DAY

INFUT #2, CCUSTNO, WATIM, SERTIM, ARGAP, FRCTIM, CCNT,. CDT$, DAY
IF CCNT <> M THEN B270

IF CCUSTNO = SCUSTNO AND CCNT = SCNT AND 8DT$ = CDT$ THEN 8210
CLS : LOCATE 13, 37: PRINT "ERROR": END

IF 8DT¢ <> PDT$ AND PABE > O THEN LPRINT TAR(9); STRING$(71, "-")
IF 8DT+ <> PDT$ THEN GOSUE 8700: PDT% = SDT%

GO0SUER 8900

LPRINT TAB(9); "i1": ! LPRINT USING "###"3; CCUSTNO;

LPRINT TAR(18): "("j LPRINT USING "## . #H###"; ARTIM;

LFRINT TAR(27); "1"3 LPRINT USING "##.####"; CALTIM;

LPRINT TAR(34) LPRINT USING "##.4##84#"; DEPTIM;

LPRINT TAR(45) LPRINT USING "##4.###484"; OARBAP;

4@ S aw

nan,
E 1

"o,
t 3

e

L
% S% 3a S am

LPRINT TAB(34); ":i"; LPRINT USING "#i#, ###4#"; SERTIM;
LPRINT TARB(63); "i1"3 @ LPRINT USING “##.8#H##"; WATIM;
LPRINT. TAB(72)s "1"5 ¢ LPRINT USING "##.####"; FRCTIM;

LFRINT TARB(80); "i"
NINN = NNNM + 1

IF NNN »>= 55 THEN LPRINT TAE(9); STRING$(71, "-"): GOSUBR 8700

WEND

LPRINT TAB(9); "i"; TAB(18); “i"; TAR(27); "i"; TAR(36); "!“; TAB(45);
LPRINT TAB(S54); "i"; TAB(63); "i"; TAB(72); "!"; TAR(BO); "!"

LPRINT TAE(9); STRING$(71, “-")

CLOSE

NEXT M

GOTO BOOO

BOSUE 19000: IF X$ = "X" OR X$ = "x" THEN 41

GOSUB 19100

PAGE = PABE + 1

WIDTH LPRINT 132

LFRINT TAE(27); " "s ABER$; " LIST OF "; CDT$

LPRINT TAB(25); “¥RRkk Rk k ok ok xRk KRRk kX KKKXKK  PAGE: "3 PAGE
LPRINT TAB(35); "COUNTER NOD. "j; SCNT

NNN = 7
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LFRINT TAB(?); STRING$(71, "-")

LPRINT TAB(9); "! CUST.":; TAB(18); "! ARRIV.";

LFRINT TAB(27); "! CALL “; TAB(36); " DEPTU "; TAR(45); "! ARRIV.";
LPRINT TAB(54)3 "! SERV."; TAB(&63); "! WATING"; TAB(72)3 "! COUNT.";
LPRINT TAR(BO); ™" -

LPRINT TAB(9)3 "! NO.";

LPRINT TAEB(18); ": TIME";

LPRINT TAB(27); “{ TIME";

LFRINT TAR(36); "! TIME "3

LPRINT TAE(45); "! GAP";

LPRINT TAB(S54); "} TIME";

LPRINT TAB(63); "! TIME";

LFRINT TAR(72); " IDL.TIME";
LFRINT TAB(80); "i"

LPRINT TAB(?)3 STRING$(71, “-")

LPRINT TAEB(?); "i"3 TAB(18)3 "!"; TAB(27)3 "!"; TAB(36); "I"; TAB(45); "I
LPRINT TAB(54); "i"; TAB(63); "i"; TAB(72); "i"; TAB(80); "i"

RETURN

8800 CLS : LOCATE 1, 27: PRINT AEB%; " LIST FOR"
LOCATE 2, 25: PRINT "XKKEKKKKKEKKKKKRKKKKRRKRRKKKKKRRKKRKK"
X = 3: Y = 2: 2 = 20: W= 79: GOSUR &000:

NNN = 7

LOCATE 4, Z: PRINT " CNT.®

LOCATE 4, 9: PRINT " CUST."
LOCATE 4, 18: PRINT " ARRIV."
LOCATE 4, 27: PRINT " CALL "
LOCATE 4, 36: PRINT " DEPTU
LOCATE 4, 45: PRINT " ARRIV."
LOCATE 4, S4: PRINT " SERV.®
LOCATE 4, 63: PRINT " WATING®
LOCATE 4, 72: PRINT " COUNT."
LOCATE 5, 3: PRINT " NO."

LOCATE S, 9: PRINT " NO."

LOCATE 5, 18: PRINT " TIME"
LOCATE S, 27: PRINT * TIME"
LOCATE 5, 36: PRINT “* TIME "
LOCATE 5, 45: FRINT " GAP"
LOCATE 5, 54: PRINT " TIME" : -
LOCATE S, 63: PRINT " TIME"
LOCATE S5, 72: PRINT “IDL.TIME"
R=6:s C=2: L = 77: GOSUB 6230
C=8: R=3: L = 20: GOSUB 46240
C=17: R = 3: L = 20: GOSUB 6240
C=26: R=3: L = 20: GOSUR 6240
C =35: R = 3: L = 20: -GOSUB 6240
C =44y R = 3: L = 20: GOSUB 6240
C = 53: R=3: L = 20: GOSUB 6240
C=62: R=3: L = 20: GOSUR 6240
C=71: R=3: L = 20: GDSUB 4240

RETURN
8900 REM SUB FOR PREPARATION OF TIME CONVERTION TO HOUR SYSTEMXXXXKKXKXRKXKKXKXK

CONVTIM = ARTIM: GOSUR 13000: ARTIM = CONVTIM
CONVTIM = CALTIM: GOSUE 13000: CALTIM = CONVTIM
CONVTIM = DEPTIM: GOSUB 13000: DEPTIM = CONVTIM
CONVTIM = WATIM: GOSUR 13000: WATIM = CONVTIM
CONVTIM = SERTIM: GOSUBR 13000: SERTIM = CONVTIM
CONVTIM = ARBAP: BOSUB 13000: ARGAFP = CONVTIM
CONVTIM = FRCTIM: GOSUB 13000: FRCTIM = CONVTIM
RETURN
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000 REM GRAPH MENU FOR DRAWING SAMF/SIMUL. DATA GRAFHS kxkiokkiokkkkokkkokkiokkxxx
GAOSUBR 4600: REM INITIALISATION OF SURSCRIFT VARIAEBELES ¥xXkkdokdoxokxkokokkkkkx
CLS ¢« X =8: ¥V = 12: Z = 7: W = 60: GOSUER 6000

CLOEE
LOCATE 6, 23: FRINT "SIMULATION OF QUEUING SYSTEM'S GRAFH MENUY
LOCATE 7, 20: FPRINT XXk kokok ook ook koo ook ok
LOCATE 10, 18: FPRINT "1]. SAMFLE DATA GRAFH"
LOCATE 12, 18: FRINT "21. SIMULATION 'S RESULTS GRAFHY
LOCATE 14, 18: PRINT "3I3]. EXIT TO THE MAI MENU"
LOCATE 19, 2Z7: FRINT "SELECT 1 TO 3 FROM MENU"
F010 X% = ""3: X% = INKEY%
IF X = "1" THEN 9013
GOTO 020
013 ABB% = "SAMFLE DATA": FIL1$ = "SAMFNOL.FIL"
FILZs = "SAMFNOZ.FIL": FIL3$% = "SAMPNOI.FILY
FIL&E = "GSAMARGAP.FIL": FIL7% = "SAMSER.FIL"
FILE$S = "SAMTDAT.FIL"

OFEN "MASTFIL.FIL" FOR INPUT AS #4
INFUT #4, A11, A12, AL3, Al4, AlS, Als, NOCOUNT, WEDAY$, DIFF, NOWKS
, NOWDYS, TYFES$

CLOSE
FIL4% = "SAMFNO4.FIL": FILGE = "SAMFNOS.FIL": GOTO 9050

020 IF X¢ = "2" THEN GOTO 2025
GOTC 9030

0253 ABBY = "SIMULATED DATA": FIL1i$ = "SIMUNO1.FIL": FILZ2% = "SIMUNOR.FIL":
FILS% = "SIMUNOS.FIL": FIL3% = "SIMUNOZ.FIL": FIL4% = "SIMUNO4.FIL"
FILés = "SIMARGAP.FIL": FIL7% = "SIMSER.FIL"
FILES = "SIMTDAT.FIL"

OFEN "SMASTFIL.FIL" FOR INFUT AS #4
INPUT #4, All, A1l2, Al13, Al4, AlS5, Ale6, NOCOUNT, WEKDAY$, DIFF
. NOWKS, NOWDYS, TYFE$

CLOSE
GOTO 9050

030 IF X$ = "3 THEN 41
GOTO 9010 '

POB0 CLS ¢ X = &: Y = 10: Z = 14: W = 68: GOSUB 6000
LOCATE 4, 17: PRINT "SIMULATION OF QUEUING SYSTEM “; ARR$; " GRAFH MENU"
LOCATE S, 15: PRINT "X¥0KKK0KKKK KK KKK K0KK KK KKK K00K KKK 0K KKK KK KKK 0K KK KOk Xk ok Rk k

LOCATE 7, 12: PRINT "11]. NO.OF ARIV.V/S.UWEEK DAYSY
LOCATE 9, 12: PRINT "27]. NO.OF ARIV.V/S.HOURS OF THE DAY"
LOCATE 11, FRINT "31. NO.OF ARIV.V/S.WEEK DAYS OF EACH COUN."

LOCATE 13,

1

1 FRINT "473. NO.OF ARIV.V/S.HOURS OF THE DAY OF EACH COUN."
LLOCATE 135, 1

1

1

FRINT "8]. SERVICE TIME GRAFH"
FRINT "é61]. ARRIVAL GAF GRAFH"
PRINT "71]. EXIT TO THE GRAFH MAIN MENU"
FRINT "SELECT 1 70 7 FROM MENU"

LOCATE 17,
LOCATE 19,
LOCATE 21,

>

B NRRMMpDRM

FOBL X& = "":1 X% INKEYS$
IF X6 = "1" THEN 2100
IF x4 = "2'" THEN 9200
IF X% = "Z" THEN 9Z00
IF X% = "4" THEN 9400
IF x$ = "&" THEN 2500
IF X% = "&" THEN 9600
IF X% = "7" THEN 2000

GaTO 20585
2100 REM GRAFPH FOR NO. OF ARRIVALS VERSUS WEEK DAYS RkX KKk KKk Kk Kok Rk Ok XXk kXX X
GOSUR 19000: GOSUR 19100: IF X% = "X" OR X% = "x" THEN 9000
OFEN FIL1% FOR INFUT AS #1
INFUT #1, GCTOTAL, GTOTALL, GTOTALEZ, GTOTALI, GTOTAL4, GTOTALS, GTOTALSG
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Q200

Q400

GOSUR 92700

LFRINT TAB(10); "GRAFPH FOR AVERAGE NO. OF ARRIVALS VERSUS WEEK DAYS OF "
LFRINT AEB%

LFRINT TAR(3S5); " FOR THE WHOLE SYSTEM"

GOTO 9000

REM GRAFH FOR AVERABE NO. OF ARRIVALS VERSUS HOURS OF DAY KXEXKX KX KXKEKKKX
FOR T = 1 TO 20: GTOTA(T) = O: NEXT T

727 = 7: XXX = 15

IF 811 = O THEN K = FIX(AL14) — FIX(AL13Z) + 1: & = FIX(A13): GOTO 9205
K = FIX(A14) - FIX(A11) + 1: § = FIX(A1l): GOTO 9205

OPEN FIL4% FOR INFUT AS #4

FOR T = 1 TO K

INPUT #4, GTOTA(T)

NEXT T

CLOSE ‘

GOSUR 19000: BOSUR 19100: IF X$ = “X" OR X$ = "x" THEN 9000

WIDTH LFRINT 132 )

LERINT TAB(20)5 "X AXIS :HOURS OF THE DAY"

GOSUR 9800

R = 14: 851 = §

FOR P = 1 TO K .

D34% = LTRIM$(STR$(SS1)) + "-" + LTRIM$(STR$(SS1L + 1))

LPRINT TAE(R); D34%; -

R =R + 222

881 = SS1 + 1

NEXT B

LFRINT : LPRINT

LFRINT TAE(12): "GRAFH FOR AVERAGE NO. OF ARRIVALS VERSUS HOURS OF DAY"
LPRINT TAB(35); “"FOR THE WHOLE SYSTEM FOR"; ABE$

BOTO 9000

REM GRAFH FOR AVERAGE NO. OF ARRIVALS VERSUS WEEK DAYS OF EACH COUNTER XXX
OFEN FIL2% FOR INFUT AS #2
FOR C = 1 TO NOCOUNT

GTOTALL = O N1% = ©
BTOTALZ = O: N2U = 0O
GTOTALZ = Q: N34 = O
GTOTALA = O3 NAYL = O
GTOTALS = O: NBL = O
GTOTALSE = O N&Y% = O
GTOTALB = O: N7%4 = O
GOSUR 19000: GOSUER 19100: IF X4 = "X" OR X$ = “x" THEN 2000

INFUT #2, GTOTALL, GTOTALZ, GTOTALZ, GTOTAL4, GTOTALS, GTOTAL&, GTOTAL7
GOSUR 9700 R

LFRINT TARB(10); “GRAFH FOR AVERAGE NO. OF ARRIVALS VERSUS WEEEK DAYS OF “j
LFPRINT ARR$

LFRINT TAB(3IS):; "FOR ": ABBR$; " FOR THE "3

GOSUR 9930

NEXT C

CLOSE

GOTD 000

REM GRAFH FOR NO. OF ARRIVALS VERSUS HOURS OF DAY OF EACH COUNTER XX ¥xXxkx
ZIZ = 7: XXX = 18

IF A1l = O THEN K = FIX(A1l4) ~ FIX(AL1Z) + 1: S = FIX(A13): GOTO 940%

K = FIX(A14) — FIX(A1l) + 1: 8 = FIX(Al1ll): GOTO 2405

OFEN FILZ$ FOR INFUT AS #3

FOR C = 1 TO NOCOUNT

FOR T = 1 TO 45: GTOTA(T) = 0O: NEXT T
FOR T = 1 TO K

INPUT #Z, GTOTA(T)
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9500

2560

NEXT T

BOSUR 19000: GOSUB 192100: IF X% = "X" OR X$ = "x" THEN 2000
WIDTH LPRINT 132

LFRINT TAR(20)3 "X AXI8 1HOURS OF THE DAY"

GAOSUB 9800

R = 14: 881 = §

FOR P = 1 TO ¥

DZ4% = LTRIMS(STRH({S581)) + "-" + LTRIM$(STRE(S81 + 1))

LPRINT TARB(R); D34%;

R =R + 1ZZ

8681 = 861 + 1

NEXT P

LFRINT ¢ LPRINT '
LPRINT TAR(12); "GRAPH FOR AVERAGE NO. OF ARRIVALS VERSUS HOURS OF DAY"
LFRINT TAB(30)3 "FOR "; ABB$; " FOR THE " -

GOsSUR 9950

NEXT C

CLOSE

BGTO 9000

REM GRAPH FOR NO. OF ARRIVALS VERSUS SERVICE TIME KKXikkkkkkkk ks Kk kk KK
277 = 61 XXX = 12 .

OFEN FIL7% FOR INFUT AS #2

INPUT #2, MMTT, P

CLOSE

OPEN FIL7% FOR INPUT AB #2
K = MMTT

FOR € = TO NOCOUNT

FOR DAY 1 TO NOWDYS
FOR T = TO MHMTT
INFUT #2, MMTT, BT
BTOTA(T) = GTOTA(T) + GT
NEXT T
NEXT DAY
GOSUR 19000: BGOSUR 19100: IF X% = X" OR X% = "x" THEN 9000
IF X% = "8" OR X$ = "s" THEN 9580
WIDTH LPRINT 132
WIDTH LPRINT 253
LPRINT CHR$(27)3 "M"3; CHR#%(15)
LPRINT CHR#%(27)3; "~80"
LPRINT TAR(38)3; "X AXIB :SERVICE TIME IN MINITES"
GOSUR 9800
R = 12
FOR P = 1 TO MMTT
IF GTOTA(P) <= O THEN 2360
344 = "< " + LTRIMS(STRE(F))
LFRINT TAEB(R): D34%;
R =R + ZZZ
NEXT P
R = 12
FOR P = 1 TO MMTT
IF BTOTA(P) <= O THEN 9355
DZ4% = "> " + LTRIM$(STRE(F ~ 1))
LPRINT TAER(R); D34%;
R =R + 2ZZ
NEXT P
R o= 12
FOR P = 1 TO MMTT
IF GTOTA(P) <= 0 THEN 9870

1
FOR T = 1-TO MMTT: GTOTA(T) = O: NEXT T
1

LFRINT TAB(R); "MIN."j
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?700

REM GRAFH DRAWIG SUB ROUTINE FOR DAYS OF THE WEEK %Xk RKOKKOOKR KRRk Rk kX
WIDTH LPRINT 132 .

DAY = 1: GOSUR 4500: WKD1$ = WD$

DAY = 2: GOSUR 4500: WKED2% = WD%

DAY = 3I: GOSUR 4500: WKD3E% = WD

DAY = 4: BGOSUR 4500: WKD4$ = WD$

DAY = 5: GOSUR 4500: WKDS% = WD%

DAY = 6: GOSUR 43500: WKDé6E = WDS

DAY = 7: GOSUR 4500: WKD7% = WD

IF GTOTALL » O THEN N1% = GTOTALL / (NOWKS): GL1%. = GTOTALL / NOWKS

IF GTOTALZ » O THEN N2% = GTOTALZ2 / (NOWKS): GL2%Z = GTOTALZ / NOWKS
IF GTOTALZ > O THEN N3% = GTOTALS /7 (NOWKS): GL3Z = GTOTALI v "NOWKS

IF GTOTAL4 > O THEN N4%Z = GTOTAL4 / (NOWKS); OL4YL = BTOTAL4 / NOWKS

IF GTOTALS » O THEN NSZ = GTOTALS / (MOWKS): GLS% = GTOTALS / NOWKS
T IF BTOTALSG » O THEN N&6ZL = GTOTALE / (NOWKS): GL&L = GTOTALS / NOWKS

IF GTOTAL7 >, 0 THEN N7% = GTOTAL7 / (NOWKS): GL7%4 = GTOTAL7 / NOWKS

Y705

9706

9710

BIG = Ni%: SMAL = Ni%

IF \BIG-< N2% THEN BIG = N2%
IF.B16 < N3%Z THEN BIG = N3I%
IF BIG < N4%Z THEN BIG = N4%
IF BIG < N5% THEN RIG = NS%
IF BIG < N&% THEN BIG = N&%
IF RIG < N7% THEN EBIG = N7%

IF 8MAL » NZ% THEN SMAL

IF SMAL > N34 THEN SMAL = NI
IF SMAL > N4Y7 THEN SMAL = N4%L
IF 8MAL > NBY% THEN SMAL = NBY%
IF 8MAL > N&6Y THEN SMAL = N&%
IF SMAL. > N77%4 THEN SMAL = N7%
SWITCHE = O

ARA = ((FIX(RIG /7 10)) + 1) % 10
LLLY% = ((BRIGB -~ 8MAL)) / 30
DDD = 13 H = O

N = O

IF LLLY% = O THEN LLLY% = 30 / (BIBG - SMAL): SWITCHI = 1: N = 1

SWITCHL = 0: SWITCHZ = 0: A1 = Q: Q2 = O0: Q3 = 0z @4 = Q: (3 = 0: @b = O
Q7 = O:

LPFRINT TAB(B); "~ Y AXIS"; TAR(20})3; "Y AXIS :AVERAGE NO OF ARRIVALS/DAY"
LFRINT TAB(2)3; AAA; TAB(B); "i"3 TAB(20); "X AXIS :DAYS OF THE WEEK"

IF AAA <= SMAL AND SWITCHLI = O THEN LFPRINT TAB(2); SMAL3; : SWITCH1 = 1
GOTa 2710

IF ApA <= BIG AND SWITCH2 = O THEN LFPRINT TAHB(2); BIG; : SWITCHZ2 = 1
GOTO 9710

IF (DDD = G OR DDD = 10 OR DDD. = 19 OR DDD = 20) AND BWITCH4 = O THEN 2706
IF (DDD = 20 OR DDD = 335) AND SWITCH4 = O THEN 9706

G070 9710

IF H > 2 THEN GOTO 9710

IF RIG = AAA OR SMAL = AAA THEN 9710

LFRINT TAB(Z)3; AAA;

SWITCH4 = 1

IF SWITCHL = 1 THEN H = H + 1

CLFRINT TAB(B); "i1";
IF Ni% >= AAA THEN LPRINT TAB(1Z)3; "%x"3; : IF Q1 = O THEN LPRINT GBL1%;: :
IF N2% >= AAA THEN LPRINT TAB(2Z); "X“; : IF G2 = @ THEN LPRINT Gﬁéz; :
N =
IF N3%Z >= AAA THEN LPRINT TAB(3Z2); "x"; : IF @3 = 0 THEN LPRINT GBEZ; i
IF N47 >= AAA THEN LFRINT TAB(42)3; "x"3; : IF Q4 = O THEN LPRINT GSXZ: i
Q4 = 1

IF NS% >= AAA THEN LPRINT TAR(S52); "X"; : IF Q8 = O THEN LFRINT GLS%;
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7580

600

665

2653

673

F680

R =R+ 177

NEXT P

LPRINT : LPRINT

LPRINT TAER(42)}3 "GRAFH FOR AVERAGE NO. OF ARRIVALS VERSUS SERVICE TIME"
LFRINT TAR(S5); "FOR "3 ABB%; " FOR THE "3 : GOSUB 9930:

LPRINT CHR$(27}; "@"

NEXT C

CLOSE

GOTO 9000

REM GRAFH FOR NO. OF ARRIVALS VERSUS ARRIVAL BAP okokiookkokkkkokiooookkkkkokk
OPEN FIL6% FOR INFUT AS #1

INPUT #1, TTMM, P

CLOSE

117 = b XXX =12

OPEN FIL&% FOR INFUT AS #1

Ko= TTMM

FOR C = 1 TO NOCOUNT

FOR T = 1 TO TTMM: GTOTA(T) = O: NEXT T

FOR DAY = 1 TO NOWDYS

[

FOR T = 1 TO TTHMM

INPUT #1, TTMM, GT ' -
BTOTA(T) = GTOTA(T) + BT
NEXT T
NEXT DAY
BOSUB 19000: GOSUB 19100: IF X% = "X" OR X$ = "x* THEN 9000
IF X$ = “S" OR X$ = "s" THEN 9680
WIDTH LPRINT 132
WIDTH LPRINT 255
LPRINT CHR$(27); "M"j CHR$(15)
LPRINT CHR$(27); "~80"
LPRINT TAB(35); "X AXIS 3ARRAIVAL GAF IN MINITES"
GOSUB 9800
R = 12
FOR P = 1 TO TTMM
IF GTOTA(P) <= O THEN 96465
344 = "<" 4+ LTRIM$(STR$(P))
LPRINT TAB(R); D34%;
R =R+ 222
NEXT P
R = 12
FOR P = 1 TO TTMM
IF GTOTA(P) 4= O THEN 9655
DI4% = "»" + LTRIM$(STR$(P - 1))
LPRINT TAB(R); D34%;
R =R+ 272
NEXT P
R o= 12
FOR P = 1 TO TTMM
IF GTOTA(P) <= O THEN 9675
LPRINT TAB(R); "MIN.";
R =R+ 227
NEXT P
LFRINT s LPRINT
LPRINT TAE(42); "GRAFPH FOR AVERAGE NO. OF ARRIVALS VERSUS ARIVAL GAP"
LPRINT TAE(55); "FOR "; ABB$; " FOR THE “;
BOSUB 9950
LPRINT CHR$(27); "@"
NEXT C
CLOSE
GOTO 9000
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IF Q6

IF N&%Z »>= AAA THEN LFPRINT TAR(&62); "%"; : = O THEN LPRINT GL6&6%; :
a6 = 1
IF N7% »= AAA THEN LFRINT TAB(72); "%x"; : IF @7 = O THEN LPRINT GL7%Z; :
Q7 = 1

IF SWITCHS = 1 THEN 9715
ARA = ARA — LLLY%
DDD = DDD + 1
SWITCH4 = O
GOTO 9720
9715 IF N = LLLY THEN AAA = AAA - 1
IF N = LLL%Z THEN DDD = DDD + 1: SWITCH4 = 0: N = 1
N=N-+1
9720 IF H > 11 THEN 9725
IF AAA » O THEN 9705
9725 LPRINT TAE(2); " O"; TAR(8); STRING$(&67, "~"); ">X AXIS"
LPRINT
LFRINT TAR(9); WKD1$; TAB(19); WKD2%; TAB(29); WKDI$; TAB(I9);: WKDA4%;
LFRINT TAB(49)3; WKDS$; TAB(S59); WED6$; TAE(69); WKD7$
LERINT
RETURN
9800 KREM GRAPH DRAWIG SUB ROUTINE FOR HOURS OF THE DAY X¥XXXKKXKKXXKKXKKRKKKKKKX
FOR T = 1 TO 20: ANL%(T) = Oz GL1%(T) = O: SDEPT(T) = O: NEXT T
BIG = O: SMAL = 9999
FOR T = 1 TO K
IF GTOTA(T) » O THEN AN1%(T) = GTOTA(T) / (NOWKS % NOWDYS):
GL1%(T) = GTOTA(T) / (NOWKS * NOWDYS): 6GOTO 9802
IF GTOTA(T) <= O THEN 9812
9802 IF BIG < AN1%(T) THEN EBIG = AN1%Z(T)
IF SMAL > ANL%(T) THEN SMAL = ANL1%(T)
9812 NEXT T
BIG = BIG: SMAL = SMAL

SWITCH3 = 0O

TRE$ = STR%(BIG)

TRES = LTRIM®(TRE%$)

TRE® = LEFTS(TRE$, 1)

LLLZ = ((BIG - 8SMAL)) / 30
N = O

LLLX% = ((BIG - SMAL)) / 30

IF LLLZ = O THEN LLLY = 30 / (RIG — BMAL): SWITCH3 = 1: N = 1

IF N = O AND RIG < 10 THEN AAA = 10: LLLY = 1: GOTO 9804

IF N = O AND RIG < 100 THEN AARA = (VAL(TRE$)) X 10 + 10

IF N = O AND RIG < 1000 AND BIG > 99 THEN ARA = (VAL(TRE%)) ¥ 100 + 100
IF N = 1 THEN AAA = BIG

9804 DDD = 1: H = O . 4
SWITCHL = 0: SWITCHZ = O -
IF ZZZ = & THEN LPRINT TAB(2); AAA; "Y AXIS"; TAB(3S); "Y AXIS :"
AVERAGE NO OF ARRIVALS/DAY"
IF ZZZ = 7 THEN LPRINT TAB(2); AAA; "Y AXIS"; TAB(20); "Y AXIS :*
AVERAGE NO OF ARRIVALS/DAY"
9805 IF AAA <= SMAL AND SWITCHL = O THEN LFRINT TAB(2); SMAL; : SWITCH1 = 1

: 607TO 9810
IF AAA <= BIG AND SWITCHZ = 0 THEN LFRINT TAB(2); BIG; : SWITCHZ = 1

: GOTO 9810

IF (DDD = O OR DDD = 10 OR DDD = 15 OR DDD = 20) AND SWITCH4 = O THEN 98¢
IF (DDD = 30 OR DDD = 40 DR DDD = 50) AND SWITCH4 = O THEN 9806

IF (DDD = 45 OR DDD = 35 OR DDD = 23) AND SWITCH4 = O THEN 9806

GOTO 9810

9806 IF EIG = AAA OR SMAL = AAA THEN 9810
IF H > 1 THEN GOTO 9810
LPRINT TAB(2): AAA;
SWITCH4 = 1

136



9810

IF SWITCHL = 1 THEN H = H + 1

LPRINT TAR(S); "|";

R = XXX

FOR T = { TO K

IF ZZZ = &6 AND GTOTA(T) <= O THEN.9885 ~

IF BL1%(T) >= AAA THEN LPRINT TAB(R)j; "X"3; : IF SDEPT(T) = O THEN
LPRINT GL1%(T); : SDEPT(T) = 1

9811 R = R + ZZZ
9885 NEXT T
IF SWITCH3 = 1 THEN 9815
AAA = ARA - LLLY
DDD = DDD + 1
SWITCHA = O
B0TO 9820
9815 IF N = LLL% THEN AAA = AAA - 1
" IF N = LLLYZ THEN DDD = DDD + 1: SWITCH4 = O3 N = 1
N=HNH+1
9820 IF H > 14 THEN 9825
IF ARA > O THEN 9805
9825 IF ZZZ = 6 THEN LPRINT TAB(2); " O"; TAB(8)j; STRING$(150, “="); ">X AXIS";
IF ZZZ = 7 THEN LPRINT TAB(2)3 " O"; TAR(8); STRING$(72, "-"); ">X AXIS"
RETURN :
9950 REM FDOT NOTE FOR COUNT NO. FOR GRAPHS KXk KKKk ok kkkokok kR KKk kKKK KK
IF C = 1 THEN LPRINT "FIRST COUNTER®
IF C = 2 THEN LPRINT “"SECOND COUNTER"
IF C = 3 THEN LPRINT "THIRD COUNTER"
IF C = 4 THEN LPRINT "FOURTH COUNTER"
IF C = S THEN LFRINT "FIFTH COUNTER"
IF C = & THEN LFRINT "SIXTH COUNTER"-
IF C = 7 THEN LPRINT "SEVENTH COUNTER®
IF C = 8 THEN LFRINT "EIGHT COUNTER"
IF C = 9 THEN LPRINT “NINTH COUNTER"
IF C = 10 THEN LPRINT "TENTH COUNTER"
IF C » 10 THEN LPRINT "NEXT COUNTER"
RETURN
10000
’ FOKR 0K K KKK KKK KKK 00K KKK KK 0K 0K KKK KK KOKK KK K K KR KK
X SUB FOR RECALL OF INFORMATION ENTERED X
X EARLIER IN ORDER TO CONTINUE THE X
X ENTRY OF REMAINING SAMPLE DATA X
X
HAOK KKK KKK KKK KK K KKK KKK K 40K K JOKKORKROK KKK KK K X K
GOSUR 4600

OFEN "MASTFIL.FIL" FOR INPUT AS #4

INFUT #4, All, A12, AL3, Al4, ALlS, Als, NOCOUNT, WEDAY$, DIFF, NOWKS
. NOWDYS, TYPES$

CLOSE #4

OPEN "SAMARGAP.FIL" FOR INPUT AS #1

OFEN "SAMSER.FIL" FOR INFUT AS #2

INPUT #1, TTMM, C

INPUT #2, MMTT, C

CLOSE #1, #2

OPEN “"SAMARGAP.FIL" FOR INPUT AS #1

OPEN "SAMSER.FIL" FOR INFUT AS #2

OPEN "SAMTDAT.FIL® FOR INPUT AS #3

FOR © = 1 TO NOCOUNT

FOR D = 1 TO NOWDYS

FOR N = 1 TO TTMM

INPUT #1, TTMM, TONOARGP(N, C, D)

NEXT N

FOR L = 1 TO MMTT

INFUT #2, MMTT, TOTNOSER(L, C, D)
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NEXT L
NEXT D

CINPUT #3, TOTWATM(C), TOTSER(C), TOTARGP(C), TOTFCTM(C)

NEXT C

CLOSE

IF A1l = 0 THEN K = FIX(A14) - FIX(A13) + 1: 8 = FIX(A13): BOTO 10005
K = FIX(A14) - FIX(A1ll) + 1: 8§ = FIX(ALll)

10005 OPEN FIL1% FOR INFUT AS #1 -

10010

11000

INFUT #1, CTOTAL, TOTAL1, TOTAL2, TOTAL3Z, TOTAL4, TOTALS, TOTAL&, TOTALY

CLOSE

OFEN FIL2% FOR INPUT AS #2

FOR C = 1 TO NOCOUNT

INPUT #2, TOTL(1, C), TOTL(2, C), TOTL(3, C), TOTL(4, C), TOTL(S, C)

. TOTL(&, €), TOTL(7, C)

NEXT C

DFEN FIL4% FOR INFUT AS #4

FOR T = 1 TO K '

INPUT #4, TOTA(T)

NEXT T

OPEN FILZ$ FOR INFUT AS #3

FOR C = 1 TO NOCOUNT

FOR T = 1 TO K

INPUT #3, TOT(C, T)

NEXT T

NEXT C

CLOSE

OPEN "MASTDAT.FIL" FOR INFUT AS #1

INPUT #1, TCSTIM, TCCTIM, ISCSTIM, ISCCTIM, LUNSTIM, LUNFTIM, NOCOUNT
. WKDAY$, DIFF, NOWKS, NOWDYS, TYFE$

CLOSE #1

OPEN “SAMPDAT.FIL" FOR INPUT AS #1

WHILE NOT EOF(1)

INPUT #1, CUSTNO, ARTIM, CALTIM, DEPTIM, CNT, DT$, DAY

WEND
CLOUSE
CONVTIM = ARTIM: GOSUER 13000: ARTME = CONVTIM
CONVTIM = CALTIM: GOSUB 13000: CLTME = CONVTIM
"CONVTIM = DEPTIM: GOSUB 13000: DFTME = CONVTIM
CLS : X = 62 ¥ = 352 Z = 10: W = 701 GAOSUR 6000

LOCATE 3, 20: PRINT " INFORMATION OF LAST CUST. ENTERED"

LOCATE 8, 12: FRINT "LAST CUST.NO. ENTERED:"j; CUSTNO

LOCATE 8, 57: PRINT “"COUNTER NO.:"j3 CNT

LOCATE 10, 12: PRINT "ARRTIME OF LTEST CUST.:";

PRINT USING “##.####"; ARTME

LOCATE 12, 12: PRINT "CALL TIME OF CUST.:"j;

FRINT USING "“##.###3" 3 CLTME

LOCATE 14, 12: PRINT "DEPARTURE TIME OF CUST.:"j

PRINT USING "##.#84#": DPTME

LOCATE 19, 8: PRINT "PRESS Y TO PROCEED FOR NEXT ENTRY"
& X FOR EXIT TO THE MAIN MENU"

X6 = """y X% = INKEY$

IF X$ = "Y" OR X% = "y" THEN GOSUE 4000: GODTO 1139
IF X4 = "X" OR X$ = “x" THEN 40

6070 10010

REM CONVERSION OF TIME TO SECONDSK¥K¥KKXKKKKONKXKXKIONNOKKN0OKONKRX KKK KK X
TS = 0: T4 = 0: Té = 0z Tl = 0: T3% = O

CONVTIM = TMPTM

FLAGS = "T"

TL = FIX(TMPTM): IF T1 > 24 OR T1 < O THEN 11100
T4 = (TMFTM - T1) % 100
Té = FIX{T4)
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11100

12000

13000

16000

16005
16010

17000

17300

17500

TS = (T4 — T6) % 100

T34 = TS

IF T3% >= 100 THEN Té = Té + 1: T3U = 100 - T34
IF T3%Z < O THEN Té = Té ~ 13 T34 = T34 + 100

IF Té6 > 89 OR T3I% > 89 THEN 11100

IF T6 < 0 OR T3%Z < O THEN 11100

TMFTM = T1 %X 3600 + T&6 ¥ 60 + TIU

RETURN

LOCATE 12, 20: PRINT "ERROR IN TIME"

FOR TT = 1 TO 500: NEXT TT

FLAG$ = "F": RETURN

REM PM MODE OF TIME CONVERTION TO 24.00 MODE X3 ARERRKKRKKRKKKRKKXRKKREKX
FLAGS = "T*

IF TMPTM > 24 THEN FLAG% = "F": RETURN

IF TMPTM < 7 THEN TMPTM = TMPTM + 12

RETURN

REM TIME CONVERTION FROM SECOND TO HH,MM,S58 XX kEXRkXexkkkkxikkxkkkkkkkx
TLO = Oy Ti2 = O3 Til = Q3 T13 = 0: T8 = 0z T9? = O

IF CONVTIM <= 0 THEN RETURN

FLAGS = “T"

IF CONVTIM > 86400 THEN CLS : LOCATE 12, 20: PRINT "ERROR IN TIME"

IF CONVTIM > 86400 THEN FOR TT = 1 T4 500: NEXT TT: FLAGS = "F": RETURN
IF CONVTIM > O THEN T8 = FIX(CONVTIM /7 3600)

TLO = CONVTIM ~ T8 ¥ 3600

IF T10 > O THEN Ti1 = FIX(T10 / &0)

Ti2 = T10 - T11 % &0

IF T12 > O THEN Ti3 = T12 / 10000

T? = Ti1 / 100

CONVTIM = T8 + T9 + T13

RETURN

REM SUB FOR ACCEPTING DATE FOR STARTING OF SIMULATION dokkkkkkkkkkkkkkkRkX
CLS : LOCATE 7, 34: PRINT " SIMULATION PROGAM"

LOCATE 8, 31: PRINT "kkkkkkkkkkkkkkxkckiobkkrk”

X = 10: Y = 103 Z = 3: W = &5: GOSBUB 6000

LOCATE 12, 14: INPUT "ENTER THE DATE FOR DATA ENTRIES:"; DT%

GOSUEB 17000: LOCATE 12, 46

IF FLAG® = "F" THEN 14005

GOTO 16010

PRINT * *: LOCATE 23, B

PRINT "ENTER DATE IN (dd / mm / yy) PLEASE ": GOTO 16000
PRINT DT$; " ": FOR J = 1 TO 1000: NEXT J

RETURN

REM DATE CORRECTION AND CHECKING SUBXXRREXKEXAXXKRXKKKRRRKKERR AR RRKRKKRX
Jd =0 K= 13 I = 1z X26(1) = ""3 X26(2) = "": FLAGS = "T"

IF LEN(DT$) < 4 THEN FLAG$ = "F": RETURN

X1i$ = MID$(DT$, I, 1): I =1 + 1

IF X1% = "=" OR X1$.-= "/" OR Xi% = " " THEN 17300

J = J + 1z X26(K) = X2%(K) + X1%: IF J > 3 THEN FLAG$% = "F": RETURN
GOTO 17200

IF J = 1 THEN X2%(K) = "0" + XZ29(K)

A(K) = VAL(X2%(K)})

IF K = 1 THEN IF A(1) < 1 OR A(1) > 31 THEN FLAGS$ = "F":; RETURN

IF K. = 2 THEN IF A(2) < 1 OR A(2) > 12 THEN FLAGY% = "F": RETURN

IF K < 3 THEN X2%(K) = X28(K) + "/"

K=K+ 1: J = Q2 IF K = 3 THEN GOTO 17500

BOTO 17200

X2%(3) = RIGHT$(DT$, 2)

IF VAL (X2%(3)) > 99 OR VAL(X2%(3)) < 87 THEN FLAG$ = "F": RETURN
DT$ = X24%(1) + X2%(2) + X2%$(3): RETURN
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19000

19001

19002

19100
19101
19102
19103

REM SUBR FOR PRINTER FREFARATIONK KKK LKONK KKK KO0 KKk k KKk K KRRk KKk KKk Kk K
CLS ¢ X = 73 Y = 153 Z = 9: W = 50: GOSUB &000

LOCATE 1, S5: PRINT C, DAY '

LOCATE 9, 26: FRINT “FLEASE SWITCH ON THE PRINTER"

LOCATE 11, 22: PRINT "FLACE 80 COLUMN PAFPER"

LOCATE 13, 29: PRINT * IN PRINTER"

LOCATE 15, 29: PRINT "FPRESS ENTER TO FROCEED"

LOCATE 17, 28: FRINT "PRESS X TO QUIT PRINTING"

IF SWTT1 = O THEN 19002

LOCATE 1, 10: PRINT "PRODUCT NO.:";

IF Y% > O AND Y% < 4 THEN PRINT Y%: GOTO 19001

IF K < 4 AND K > O THEN PRINT K

LOCATE 2, 10: PRINT "ERANCH :"j3; ERANS; M

LOCATE 3, 10: PRINT "ITEMNO NO.:"; 3 IF H > O AND H < & THEN PRINT H

IF B < & AND B > O THEN PRINT B

LOCATE 19, 28: PRINT "(PRESS S TO SKIF TO THE NEXT ITEM OR NEXT BRANCH)"
X6 = "": X$ = INKEY$

IF X$ = CHR$(13) OR X% = “"X" OR X$ = "x" THEN RETURN

IF X$ = "S" OR X$ = "s" THEN RETURN

GOTO 19002

REM SUB FOR WAITING FOR COMPLITION OF FRINTING XXEKKEKKEKERKKERXEKKKKKE KKK
CLS ¢ X =8: Y = 20: Z = 7: W = 40: GOSUER 4000

LOCATE 9, 35: PRINT "PLEASE WAIT"

LOCATE 10, 33: PRINT "xxxxkkkkxxxiokx”
LOCATE 13X, 33: PRINT "WORK IN PROCESS"
LOCATE 14, 31: PRINT "kkxkkxkkkikexgkkx"
RETURN
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Simulated Class Intervals/ Linits

The tables of simulation class 1limits in random number
generation for individual counters every day of the week for
selection of arrival gap, service time and counter number are
presented in this section.

These class intervals are generated and tabulated by the
program, when Option 3 1is selected based on the sample' data
collected. These tables are used by the program for random
counter selection, customer service time and interarrival gap
between this customer and the previous one, while the simulation
is running. Arrival, call and departure times are then calculated
by the program.

The procedure for calculating arrival, call and departure
times of any customer in the system is as follows:-

The program generates a random number for a counter number
to which an imaginary customer has to go. It checks the class
interval for count;r number and day of the week currently in
consideration. To calculate the arrival gap, another random
number is generated and compared with arrival gap class
intervals. A third random number is generated and compared with
class intervals of service times to select service times. Now the
program calculates afrival time, call time and departure time of
the customer as well as customer waiting time and counter idle
time. |

The steps in calculation are as follows:-

Arrival time = Previous Arrival time + Arrival gap

Call time

Previous Departure time (if arrival time is less
than previous departure time)

OR ELSE Call time = Arrival time
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Departure time = Call time + Service time
Waiting time = Departure time - Arrival time
Counter Idle time = Arrival time - Previous departure time

The format of the limit tables are shown below:-

Col 1 Col 2 Col 3 Cold Col5 Col B
Total a) Arr. Gsp Average Cum.] Prob.] Random
No. of b) Ser Time No. of Ave of No. of
Arrivals| c¢) Count. No.}l arr/dsy arr arr limit
/DayofWk of week

The first column represents the total number of arrivals on
a particular day of the week for all weeks for which sample data
is collected. In case of this study sample data was collected for
only one week.
eg. For a 3 week sample data, there will be 3 Mondays,
Tuesdays,etc. Column 1 represents the total of the 3 Mondays.

Column 2 is availasble in three types of tasbles: Arrival Gap,
Service Time and Counter Number. In case of Arrival Gap Tables
this column contains arrival gap in minutes. 1In Service time
Tables this column holds service time in minutes. In Counter
Number Tables this column holds counter number.

Column 3 of these 1limit tables has average number of
arrivals per day, i.e. total number of arrivals in Column 1
divided by the number of weeks for which data is collected.

Column 4 consists of information on cumulative of average of
number of arrivals per day i.e. cumulative of Column 3.

Column 5 represents the probability of arrival.

Column 6 contains class intervals with respect to the

probabilities shown in Column 5.
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SIMULATION
CALCULATION OF LIMITS FOR ARR.GAP TIME FOR GENERATION OF RANDOM NO.

OF QUEUING SYSBTEM

FOR COUNTER NO.: 1 FOR MON-DAY

i TOT.ND.OF | ARR.GAF | AV.NO.OF! CUMULATIVE! FROE. ! RAND . NO.
i ARRIVALS | TIME | ARR./DAY! ARRIVALS |OF ARR.| LIMIT

: 74 i 1 MIN.} 74 : 74 P 0,500 | Q - 500
; 36 L 2 MIN.D 26 b 110 ! 0.743 | 501 - 743
; 10 1 3 MIN.} 10 V120 1 0.811 | 744 - 811
: 11 {4 MIN.) 11 v 131 '} 0.885 | 812 - 885
: 2 L& MIN.G 2 P 133 ! 0.899 | 886 - 899
: 3 } 7 MIN.| 3 L 136 P 0.919 1 900 - 919
: 3 i 8 MIN,| 3 L 139 b 0.939 1 920 - 939
: 2 P9 MIN.! 2 L 141 } 0.953 | 940 - 983
: 2 i 10 MIN.} 2 I 143 } 0.966 | 954 - 966
; 1 {12 MIN.G 1 } 144 L 0.973 1 967 - 973
: 1 13 MIN.! 1 i 145 } 0.980 | 974 — 980
: 1 b 15 MIN. | 1 V146 , 0.986 ! 981 - 986
: 1 16 MIN.: 1 V147 L 0.993 1 987 - 993
: 1 {31 MIN. | 1 148 1 1.000 1 994 - 1000

- -
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SIMULATION OF QUEUING BYSTEM

CALCULATION OF LIMITS FOR ARR.GAP TIME FOR GENERATION OF RANDOM

NDI

FOR COUNTER NO.: 1 FOR TUE-DAY

v TOT.NOL.OF | ARR.GAF | AV.NO.OF! CUMULATIVE! FROH. | RAND.NO.
i ARRIVALS | TIME i ARR./DAY, ARRIVALS (0F ARR.] LIMIT

: 60 i 1 MIN., 60 : 60 ¢ 0.462 Q ~ 462
H 28 . 2 MIN.; 28 : B8 v 0677 V0 463 - 677
H 12 } 3 MIN.: 12 H 100 y 0.769 0 678 - 769
: 6 : 4 MIN.; b ] 106 y 0.815% ¢ 770 - B1G5
‘ 4 1 9 MIN.; 4 1 110 y 0.846 | 8Bl6 — 846
‘ 4 H 6 MIN. 4 : 114 1 0.877 L B47 - 877
i Z i 7 MIN. | 2 : 116 v 0.892 ¢ 878 ~ 892
: 4 : 8 MIN. 4 ' 120 ¢ 0.923 7 893 - 923
H 2 : 9 MIN.; 2 H 122 i 0.938 ¢ 924 - 938
: 3 v 10 MING, 3 H 125 ¢ D.962 ¢ 939 - 962
: 1 v 11 MIN. 1 i 12 1 0.969 1 963 - 969
d 2 12 MINL G 2 i 128 v 0,985 . 970 - 98-
H 1 714 MING 1 1 129 PV 0.992 7 986 - 992
i 1 i 45 MIN. 1 ; 130 ¢ 1,000 ¢ 993 ~ 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 1 FOR WED-DAY

TOT.NO.OF | ARR.GAP | AV.NO.OF} CUMULATIVE! PROB. | RAND . NO. H
ARRIVALS | TIME i ARR./DAY| ARRIVALS [0OF ARR.\ LIMIT :
63 : 1 MIN.} 63 : 63 i ©.457 | Q - 437 H

8 H 2 MIN. | 38 ' 101 ¢ 0,732 7 458 - 732 ;

12 H 3 MIN. | 12 H 113 V 0.819 ) I3 - 819 :

7 } 4 MIN. | 7 H 120 i 0.870 | 820 - 870 H

5 : -3 MIN. | a H 125 v Q.906 1 871 - F06 i

4 H 6 MIN. | 4 : 29 P 0.938 ) 907 ~ 933 :

4 i 7 MIN.J 4 H 133 y 0.964 | 936 - 964 '

3 H 8 MIN.] 3 1 136 P 0.986 | 963 — 986 H

1 : ? MIN. ] 1 : 137 P 0.993 |V 987 - 993 :

1 i 45 MIN. 1 H 138 1 1.000 | 994 -~ 1000 H

SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAP TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 1 FOR THU-DAY

| TOT.NO.OF | ARR.GAP | AV.NO.OF! CUMULATIVE: PROB. | RAND.NO. !
i ARRIVALS | TIME | ARR./DAY: ARRIVALS |OF ARR.! LIMIT ;
: 78 ' 1 MIN.; 78 : 78 | 0.506 | 0 - 506 |
: 30 b2 MINGY 30 i 108 } 0,701 ) 507 - 701 |
; 15 ! 3 MIN.} 15 : 2F L 0.799 L 702 - 799 |
; 8 4 MIN.| 8 '\ 131 , 0.851 | 800 - 851 !
: 7 b5 MIN. 7 138  0.896 | 852 - 896 |
: 5 b6 MINLG 5 1143 ! 0.929 i 897 ~ 929 |
: 2 L7 MINLG 2 1148 L 0.942 | 930 - 942 |
: 2 8 MIN.| 2 L 147 L 0.985 | 943 - 955 |
: 3 9 MIN.! 3 {150 L 0.974 1 956 - 974 |
: 1 i 11 MIN.! 1 ;151 ! 0.981 | 975 - 981 !
: 1 b 15 MIN.} 1 yo182 } 0.987 ! 982 - %87 |
: 1 i 16 MIN.! 1 {153 | 0.994 § 988 - 994 |
; 1 i 45 MIN.! 1 1954 ! 1.000 { 993 - 1000 |
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SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAP TIME FOR GENERATION OF RANDOM NO.

FOR COUNTER NO.: 1 FOR FRI-DAY

! TOT.NDO.OF | ARR.GAF | AV.NO.OF| CUMULATIVE. FRORER. | RAND.NO.
i ARRIVALS | TIME i ARR./DAY| ARRIVALS [0F ARR. | LIMIT

: &2 H 1 MIN. 62 H 62 7 0.470 3 Q - 470
' <8 ' 2 MIN., 28 H 0 i 0.682 1 471 - &BZ2
1 8 H 3 MING, 8 H 78 v 0742 683 ~ 742
' 9 ' 4 MIN. | 9 ; 107 7 0.811 743 - Bl1l
H 4 : S MIN.] 4 g 111 : 0.841 | 812 - 841
H b6 : 6 MIN., ) : 117 P 0,886 | 842 - BB6
| 3 i 7 MIN.; 3 H 120 i 0.909 | 887 - 909
' 2 : 8 MIN. | 2 i 122 P 0.924 V910 - 924
4 2 v 10 MINGG 2 H 124 P 0.939 ¢ 923 - 939
] 2 i 11 MIN.G 2 H 126 i 0.985% | 940 ~ %G5
: = v12 MINGG 3 : 129 v 0.977 36 ~ 977
H i v 17 MINL, 1 H 130 v 0.98% + 978 - 985
i 1 V28 MINL 1 ] 131 P 0.992 1 986 - 992
H 1 i 44 MINL 1 H 132 7 1,000 ¢ 993 - 1000
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SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.: 1

FOR SAT-DAY

- -

NO.

AV.NOLOF ] CUMULATIVE] PROE.

' TOT.NO.OF | ARRK.GAF | ' RAND.NO.
! ARRIVALS | TIME ! ARR./DAY! ARRIVALS !0OF ARR.! LIMIT

! 98 ' 1 MIN.! 98 : 98 ' 0.880 ! 0 - 580
' 32 ! 2 MIN.! AR ' 130 P 0.769 ) 8B1 - 769
' 13 ] 3 MIN.! 3 ! 1473 ' 0.B4G L 770 — 844
d 8 ! 4 MIN.! 8 ' 151 ' 0.B93 1 B47 - 893
H 4 : 5 MIN.! 4 ! 1585 ' 0.917 V894 - 917
! 4 ' 6 MIN. ! 4 ' 159 1 0.941 V918 ~ 941
d 2 ! 7 MIN.! 2 ! 161 D Q.953 1 942 —~ 953
/ 1 ' 8 MIN.! 1 ' 162 P 0.959 954 - 959
! 1 J 9 MIN.! i ¢ 163 0,964 | 960 —~ 964
: i ! 10 MIN. ! i : 164 P 0.970 1 946% - 970
! 3 ' 11 MIN.! 3 ! 1867 ' 0.988 | 971 - 988
! 1 V13 MINL 1 ! 168 P 0.994 1 989 - 994
! 1 ! 16 MIN.! 1 J 1469 ' 1.000 ) 995 — 1000
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SIMULATION OF QUEUING SYSTEM.

CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO.

' FOR COUNTER NO.: 1 FOR SUN-DAY

i TOT.NO.OF | ARR.GAF | AV.NO.OF] CUMULATIVE, PRORB. RAND .NO.
i ARRIVALS | TIME i ARR./DAY! ARRIVALS [0F ARR. ] LIMIT

H 43 : 1 MIN., 4= H 43 v 0.394 0 - 394
' 26 H 2 MIN., 26 : 69 ; 0.633 1 399 — 633
H 7 H 3 MIN. ) 7 H 76 1 0.697 V634 - 697
H 4 : 4 MIN.; 4 : 80 1 0.734 | 4698 - 734
' 8 : 9 MIN.? 8 : 88 v 0.807 § 735 - 807
H 7 ' & MIN. G 7 : 95 v 0.872 7 8OB -~ 872
i 1 H 7 MIN. | i 1 96 ¢ 0.881 7 873 - 881
1 1 i 8 MIN.; 1 : 97 P 0.890 | 882 - 890
H 1 ‘ ? MIN., 1 H 98 1 0.899 1 891 - 899
: 2 v 11 MINGG 2 H 100 v 0.917 V900 - 17
H 4 ¢t 12 MIN., 4 H 104 P 0.954 | 918 - 954
H 2 v 15 MING, 2 H 106 t 0.972 V 935 - 972
' 1 {15 MIN.Y 1 : 107 ¢ 0.982 ¢ 973 - 982
: 1 P22 MING, 1 H 108 v 0.991 ¢ 983 —- 991
: 1 i 43 MIN. | 1 H 109 i 1,000 7 992 - 1000
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SIMULATION OF QUEUING BYSTEM
CALCULATION OF LIMITS FOR ARR.GAFP TIME FOR GENERATION OF RANDOM

NO.

FOR COUNTER NO.: 2 FOR MON-DAY

¢+ TOT.NO.OF | ARR.GAF | AV.NO.OF; CUMULATIVE, FROEB. | RAND.NO.
¢ ARRIVALS | TIME i ARR./DAY] ARRIVALS [0OF ARR. | LIMIT

' 1 } 1 MIN.) 1 : 1 } 0.040 o - 40
H R : 2 MIN., 3 H 4 ¢ 00160 41 - 160
H 1 : 3 MIN. G 1 H o v 0.200 0 161 ~ 200
H 1 : 4 MIN., 1 ' -] v 0.240 201 - 240
H 2 ' 3 MIN. | 2 3 8 10,320 1 241 - 320
' 1 \ 7 MIN.. 1 H 9 P 0.360 V321 - 360
H 2 {11 MIN.} 2 4 i1 p 0.440 + 361 - 440
H 1 v 13 MING 1 ' i2 1 0.480 | 441 - 480
H 1 i 21 MIN.; 1 ' 13 7 0.820 + 481 - 520
{ 1 T 23 MING 1 H 14 v 0.560 | B21 - 560
: 1 i 24 MIN. ] 1 H 15 10,600 1 861 - 600
1 2 7 23 MIN.} 2 H 17 7 0.680 1 601 - 6BO
' 2 T 26 MINGY 2 ' 19 0760 1 681 -~ 760
H 1 v 29 MINGG 1 ' 20 i 0.800 1 761 - 800.
H 1 v 39 MINGG 1 H 21 y 0.840 1 801 —- 840
H 1 40 MIN. | 1 H 22 1 0.880 7 841 - 880
H 5 ¢t 45 MINGG 3 H 23 i 1.000 § 881 - 1000

- .-
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO..
FOR COUNTER NO.:

2

FOR TUE-DAY

' TOT.NO.OF | ARR.GAP ! AV.NDO.OF! CUMULATIVE! PROER. ! RAND .NO.
! ARRIVALS ! TIME ! ARR./DAY! ARRIVALS |0OF ARK.! LIMIT

' 3 ' 1 MIN.! 3 ! = PO.111 0 - 111
: 2 : 4 MIN. ! 2 ' 5 b o.185% ¢+ 112 - 185
H "1 H 6 MIN. ! 1 H & D 0.222 1 186 - 222
' 3 : 7 MIN.! = : 9 POJ3I33 L 223 - 333
: 2 : 9 MIN.! 2 : 11 Y 0.407 334 - 407
: 3 ! 10 MIN.! 3 : 14 0,519 1 408 ~ 519
! 1 ‘11 MIN. ) 1 ! 15 ' 0.886 L 520 - 556
' 1 ' 21 MIN.! 1 : 16 ! 0.593 1 587 — 893
! 1 Y22 MIN. 1 ! 17 Y 0.630 ¢ 8594 — 430
; 1 ' 24 MIN. ! 1 : 18 P OWeLT7 L 631 - 66T
: 3 2% MINL ! 3 ' 21 Y 0.778 L 66B - 778
: 1 ! 27 MIN.) 1 ' 22 ! 0.81% | 779 - 815
: 1 ! 29 MIN.! 1 ! 23 P 0.852 ' 816 - 852
: 1 ' 30 MIN. 1 ' 2 1 0.889 853 - 889
' 1 31 MINL 1 : 25 P 0.926 ) 890 ~ 926
: 1 Y32 MIN. 1 H 2 P 0.963 L 927 — 9463
' 1 1 36 MIN. 1 H 27 1,000 ) 964 — 1000
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SIMULATION OF GUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.:

g
-

FOR WED-DAY

NO.

t TOT.NO.OF | ARR.GAF | AV.NO.OF: CUMULATIVE:, FROE. | RAND.NO.,
i ARRIVALS } TIME v ARR./DAY! ARRIVALS [|0F ARKR. ) LIMIT

: 2 ' 1 MIN.! 2 : 2 Vo 0.071L 0 - 71
H 1 : 2 MIN.! 1 : 3 V0,107 72 - 107
' 1 H 4 MIN. 1 H 4 v 0.143 7 108 ~ 143
H i H 8 MIN. | 1 H bl v 0179 144 - 179
H 2 H & MIN. | 2 : 7 v 0,230 7 180 - 250
H 2 ! 7 MIN. | 2 ' 9 V0.2 ) 2581 - 321
H 2 ! 8 MIN., 2 : 11 V0393 ) 322 - 393
: 1 ¢ 10 MIN.G 1 : 12 v 0,429V 394 - 429
: 2 Y11 MIN. 2 - 14 Y 0.800 V430 - 500
H 1 V12 MIN., i : 18 V0.836 ) 801 - B34
H 1 V14 MINL| 1 ! 16 P 0.871 )y 837 - 471
: 1 V18 MINL G 1 ! 17 Y O.607 V872 - 607
! 1 {21 MIN.Y 1 : 18 v D.643 ) 608 — 643
i 2 1 24 MIN.) 2 ! 20 T 0.714 ) 644 - 714
H 1 v 27 MIN. | 1 H z VOLT730 0 718 —~ 750
: 1 i 30 MIN.) i ! 22 7 0.786 731 ~ 786
H 1 P31 MINL 1 i 23 yo0.821 1 787 - 821
H 1 VA3 MINL G 1 H 24 v 0.8%7 22 - 887
: i i 34 MIN. 1 h 25 v 0.893 | 838 - 893
! 1 V39 MINL 1 : 26 Y 0.929 Y 894 -~ 29
: 1 V41 MINGG 1 ! 27 7 0.9464 7 930 - 944
H 1 V45 MIN. 1 : 28 v 1000 ) 9465 - 1000
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SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAFP TIME FOR GENERATION OF RANDOM NO.

FOR COUNTER NO.: 2 FOR THU-DAY

i TOT.ND.OF | ARR.GAF | AV.NO.OF; CUMULATIVE, PROE. | RAND . NO.
i ARRIVALS | TIME i ARR./DAY{ ARRIVALS (0F ARR.| LIMIT

H 3 H 1 MIN.; 3 H 3 7 0.136 0 - 136
H 3 H 2 MIN. 3 : 6 7 0,273 137 - 273
H i H 3 MIN., 1 H 7 i 0.318 , 274 -~ 318
H 1 : 4 MIN. | 1 : 8 V 0.364 | 319 - 364
H 1 J 9 MIN. i ' ? v 0.409 ¢ 363 - 409
: 2 ' 7 MIN.; 2 : 11 v 0.800 ¢ 410 -~ 300
: 1 i 10 MIN.| 1 H 12 i 0.5458 1 GO01 - 545
H 1 i 16 MIN. | 1 H 13 1 0.591 1 546 ~ 591
H 1 v 18 MIN.GG 1 | 14 1 0.636 | 592 - 636
{ 1 ¢ 3B MINGG 1 H i35 P 0.6B2 V637 ~ 682
: 1 ¢ 39 MINL G 1 ) 14 v D727 V683 -~ 72
1 3 ¢ 40 MIN.; 3 : 19 i 0.864 7 728 - 864
H 1 i 44 MING 1 H 20 P 0.909 | B65 ~ 909
: 2 i 4% MIN. 2 : 22 ¢ 1.000 | 910 - 10Q0
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SIMULATION OF GQUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAP TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.:

)

FOR FRI-DAY

v TOT.NO.OF | ARR.GAF | AV.NO.OF; CUMULATIVE! FROE. | RAND .NO.
i ARRIVALS | TIME i ARR./DAY. ARRIVALS [0OF ARR. | LIMIT

: 2 H 1 MIN.| 2 H 2 v 0.125 o - 128
H 1 H 7 MIN.| 1 ' it i 0.188 26 - 188
: 2 P11 MIN.G Z H 3 v 0.313 0 189 - 312
H 1 i 12 MINLGG 1 : 1) i 0.37% | Z13 - 375
i 1 v 27 MIN. 1 : 7 v 0.438 [ 376 - 438
| 1 i 30 MIN. G 1 : 8 t 0.500 | 439 - 50O
H 1 v 34 MIN. G 1 H ? v 0.8963 7 8501 - 562
H 1 v 37 MINGG 1 H 10 V0L620 1 D63 - 629
\ 1 1 41 MIN.G] 1 ' 11 ¢ 0.688 | 626 - 688
v 5 7 4% MIN. o : 16 v 1.000 ) 689 - 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 2 FOR SAT-DAY

i TOT.NO.OF [ ARR.GAF | AV.NO.OF{ CUMULATIVE. FROB. | RAND .NO . i
i ARRIVALS | TIME i ARR./DAY} ARRIVALS |0F ARR.; LIMIT :
H <2 i 1 MIN. 2 H 2 v 0.047 0 - 47 H
H 4 H 2 MIN., 4 H b6 i 0140 48 - 140 :
: & H I MIN., 3 i 9 P 0,209 7 141 -~ 209 g
‘ 3 ] 9 MIN.G 93 : 14 v 00326 ¢ 210 - 326 :
: 2 ' & MIN. | 2 H 16 v 0L372 Y 327 -~ 372 '
: 1 : 7 MIN. | 1 H 17 v 0.395 ¢ 373 - 3958 H
H 2 H 8 MIN.: 2 ' i9 V 0.442 | ZI96 —~ 442 :
H 4 H 2 MIN. ] 4 H 23 i 0.D35 T 443 - 5838 :
; 2 10 MINL 2 H 28 i 0.5881 7 5836 ~ 581 H
H 2 v 11 MINGG 2 H 27 p0.628 ) 5BR2 - 28 :
H 1 V12 MIN.G 1 : 2 V0.651 629 ~ 651 :
: 1 v 13 MING 1 H 29 v 0.674 | 632 - 674 H
H 1 v 14 MINGG 1 H 30 v 0.698 1 675 — 698 :
1 1 v 1% MINGG 1 H 31 V0721 v 699 -~ 721 :
H 1 v 16 MING 1 ' 32 1 0.744 | 722 - 744 '
| 3 v 17 MINLGG & : S5 ¢ 0.814 | 745 - 814 1
H 2 P24 MIN.; 2 : 37 i 0.860 § 813 - 860 '
: 1 i 25 MINL 1 H =8 t 0.884 [ B8B&41 - 884 :
H 1 i 26 MINL G 1 : 39 P 0.907 1 8858 ~ 907 H
: 1 ¢ 28 MIN. | 1 ' 40 v 0.930 ¢ 208 - 930 :
H i V29 MINLY 1 : 41 p 0.983 § 931 ~ 983 :
' 1 v 30 MINL 1 H 42 V 0.977 7 954 - 977 '
! 1 34 MING, 1 H 4% 1 1.000 0 978 ~ 1000 H

SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 2 FOR SUN-DAY

i TOT.NO.OF | ARR.GAPFP | AV.NO.OF] CUMULATIVE! FPROB. | RAND .NO. :
1 ARRIVALS | TIME i ARR./DAY{ ARRIVALS |0F ARR.: LIMIT ,
1 4 \ 1 MIN.| 4 ' 4 V0,160 0O -~ 160 1
| 1 H 2 MIN. | 1 : 5 i 0.200 7 161 -~ 200 :
H 2 : E MINGY, L2 ' 7 V0.280 0 201 - 280 !
: 2 ' &5 MIN.! 2 ' 9 V0360 | 281 - 360 ‘
' 1 : ? MIN. . 1 ' 10 v 0.400 I61 - 400 H
1 1 ; 12 MIN. | 1 1 11 v 0.440 T 401 - 440 '
t 1 : 13 MIN. | 1 H 2 v 0.480 | 441 - 480 H
: 1 H 146 MIN. 1 : 13 7 0.8920 7 481 - 320 H
H 2 H 18 MIN, | 2 ' 15 V0600 | 821 - 600 H
H 1 i 21 MIN. 1 : 16 VD640 ) &O1 - 440 '
H 1 ' 23 MIN. | 1 ' 17 v 0,680 641 -~ &80 H
' 1 , 27 MIN. 1 ; 18 v 0.720 ) 681 - 720 '
! 1 ' 21 MIN. 1 : 19 v 0760 721 - 760 !
' 1 V3 E MING 1 H 20 P 0.800 V 761 - 800 H
' 1 T 35 MIN, 1 : 2 y 0.840 | 801 -~ 840 .
H 1 T 42 MIN. ! 1 i 22 7 0.880 | 841 - 880 H
' 1 i 43 MINL ! 1 : 2% V0.920 ) 881 - 920 !
! i i 44 MIN. . 1 : 24 P 0.9860 | 221 - 960 H
: 1 i A5 MINL| 1 H 28 P 1,000 7 961 - 1000 H
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SIMULATION OF GQUEUING SYSTEM
CALCULATION OF LIMITE FOR ARR.GAF

FOR COUNTER NO.:

3

FOR MON-DAY

TIME FOR GENERATION OF RANDOM NO.

! TOTW.NOLOF ¢ ARR.GAFP | AV.NO.OF) CUMULATIVE! FPROB. | RAND . NO.
t ARRIVALS H TIME t ARR./DAY ., ARRIVALS (0OF ARR., LIMIT

. 19 ! 1 MIN.| 19 ! 19 V0,213 0 - 213
: 9 H 2 MIN.} 9 H 28 1 0.315 214 - 318
‘ 12 ' 3 MIN.) 1z H 40 1 0.449 1 316 - 449
' 6 : 4 MIN. ! b : 44 YV 0.817 0 450 ~ 817
H 7 ! S MIN.! 7 : 893 V0.896 7 8518 - B94
H a H & MING | g : 58 V0.e52 Y 897 —- 6352
: & ' 7 MIN. ! ) H b4 v 0,719 ) 6B3 - 719
H 35 ! 8 MIN.| 8 ; 69 YV 0.778 ) 720 - 778
H 2 : 2 MIN.| 2 i 71 V0.798 v 776 - 798
1 1 V10 MIN, | 1 \ 72 VP 0.809 V799 ~ 809
! 4 H 11 MIN. | 4 : 76 1 0.85%4 810 — B854
H a ! 2 MIN.! a H 81 Y 0.910 7 883 ~ 210
H 2 {14 MIN.! 2 H 83 VOL933 0 911 -~ 933
H 2 V19 MIN.G 2 ! 85 V0.98% ) 934 ~ 953
: 1 {16 MIN.! 1 1 86 V0.966 T 986 - 9646
H 1 ' 18 MIN. 1 o 87 1 0.978 67 - 978
- 1 V19 MIN. 1 H 88 P 0.989 + 979 - 989
H 1 {21 MIN.: 1 ! 89 1,000V 990 — 1000
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SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.:

r

NO.

- -

3 FOR TUE-DAY

! TOT.NO.OF ! ARR.GAP ! AV.NO.OF! CUMULATIVE! PROR. ! RAND.NO.
‘! ARRIVALS | TIME ! ARR./DAY! ARRIVALS !0OF ARK.! LIMIT

! 16 ! 1 MIN.! 16 : 16 0,208 ! 0 - 208
' 9 ! 2 MIN.! 9 : 25 D0.321 0 206 - 321
! 10 ! 3 MIN. ! 10 ' a5 1 0.449 1 322 - 449
' 8 ! 4 MIN. ! 8 ! 43 I 0.851 ¢ 450 - 551
H 2 : 5 MIN.! 2 ! 45 Y 0.877 ) 882 - 877
! 2 ! & MIN. ! 2 : 47 P 0.603 ) 578 - 403
H & ' 7 MIN. ! b ' 83 P 0.679 ) 604 — 479
: 5 : 8 MIN.| 5 : 58 ! 0.744 ) &80 - 744
! ‘3 ! 9 MIN.! 3 ' 61 P 0.782 ¢ 745 - 782
' 3 ' 10 MIN.! = : 64 ' 0.821 ' 783 - 821
: 2 P11 MINL! 2 H bb ! 0.846 ! 22 — B46
! 1 ' 12 MIN.! 1 ! &7 ' 0.859 F 847 — 859
! 1 ' 3 MIN. 1 ' 68 ' 0.872 1 860 - 872
! 1 ! 15 MIN.! 1 ] &9 Y 0.885 ¢ 873 - 885
: 2 ' 16 MIN. ! 2 J 71 Y 0.910 ¢ 886 - 910
' 2 ¢ 18 MIN.! 2 : 73 P 0.936 911~ 936
! i ! 20 MIN.! 1 ' 74 ! 0.949 !} Q37 - 949
! 2 ! 21 MIN.! 2 ' 76 P 0.974 0 950 ~ 974
' 1 ! 24 MIN.! i ' 77 P 0.987 4 978 - 987
: 1 i 28 MIN. | 1 : 78 V1.000 ) 988 — 1000
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SIMULATION OF QUEUING S8YSTEM

CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 3 FOR WED-DAY

! TOT.NO.OF ! ARR.GAP | AV.NO.OF! CUMULATIVE| FROB. | RAND.NO.
| ARRIVALS ! TIME ! ARR./DAY! ARRIVALS !0OF ARR.! LIMIT

: 18 v 1 MIN.: 1B ] 18 U 0,254 | 0 - 254
: 9 ! 2 MIN.! 9 : 27 ! 0.380 | 255 - 380
‘ 6 b3 MINGG 6 : =3 | 0.865 | 3IBL — 465
: 5 {4 MIN.; 5 : 38 ' 0.535 ! 466 — 533
: 4 {5 MIN.! 4 : 47 D 0,592 1 836 - 592
! 5 ! 6 MIN.} 5 : 47 L 0.662 | 593 - 662
: 3 © 7 MIN. | t : e 10,708 | 663 — 704
: 2 t B8 MIN.! 2 : 52 Y 0.732 1 708 - 732
! 2 I 9 MIN.! 2 ! 54 L 0.761 ) 73IE ~ 761
: 4 {10 MIN.! 4 ! 58 1 0.817 ! 762 - B17
: 2 ' 11 MIN. ! 2 : 60 { 0.845 ! 818 - 845
: 1 C12 MINL ! 1 : 61 ! 0.859 | 846 - 859
: 1 L 13 MIN. ! 1 : 2 ' 0.873 | B&O - B73
: 1 {14 MIN.! 1 : 63 ' 0.887 | 874 - 887
: 2 L 16 MIN.! 2 : 65 ! 0.915 | 888 - 915
: 1 17 MIN.! 1 : bb P 0.930 1 916 - 930
: 2 ! 19 MIN. ! 2 : 68 ! 0.958 | 931 - 958
: 1 {21 MIN.! 1 : 69 P 0.972 | 959 - 972
! 1 ' 24 MIN.! 1 : 70 L 0.986 ) 973 — 986
: 1 {26 MIN.! 1 : 71 11,000 I 987 — 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM

FOR COUNTER NO.: 3 FOR THU-DAY

NO.

- -

i TOT.NO.OF | ARR.GAF | AV.NO.OF| CUMULATIVE! FROB. | RAND .NO.
i ARRIVALS | TIME t ARR./DAY{ ARRIVALS [0OF ARR.! LIMIT

H i8 H 1 MIN. | 18 1 i8 P 0.261 0 - 261
H 14 : 2 MING, 14 H 32 P D.464 § 26E -~ 464
H 3 : 3 MIN., 2 1 37 v 0.836 ¢ 465 -~ 536
H 3 H 4 MIN., 3 H 40 o 0.8380 | 837 - 580
H 3 : 5 MIN., 3 : =  0.623 1 8Bl -~ 623
: 4 H 6 MIN., 4 H 47 i 04681 1 624 - 681
! b : 7 MIN.Y 9 1 52 t 0.7%4  6B2 —~ 754
i 4 H 8 MIN., 4 : 26 v 0.812 735 - 812
: 4 : 7 MIN.; 4 ' 60 v 0.B70 } B13 -~ 870
‘ 1 P12 MIN. | 1 H 61 y 0.884 | 871 - 884
H 1 v 13 MINGG 1 H 62  0.89% | B8BL -~ 899
{ 2 v 14 MINGG 2 H &4 v 0.928 7 900 - 928
H 1 i 15 MIN. | 1 : 65 P 0.942 ) 929 - 942
: 1 v 17 MIN. i | bb y 0.987 ¢ 943 - 957
: 1 i 20 MIN. | 1 H &7 v 0.971 F 988 - 971
H 1 ¢ 23 MINGG 1 H -8 V 0.986 1 972 ~ 986
H 1 V27 MING 1 : 69 P 1.000 7 987 ~ 1000
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SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAP TIME FOR GENERATION OF RANDOM NO.
FOR FRI-DAY

FOR COUNTER NO.:

KA
Nt

! TOT.ND.OF | ARR.GAF | AV.NO.OF| CUMULATIVE! FROR. | RAND . NO .
i ARRIVALS | TIME i ARR./DAY. ARRIVALS [0F ARR.: LIMIT

H = H 1 MIN.] it H 8 P 0.432 Q - 432
: 13 H < MIN., 13 H ol v 08B0 0 433 ~ 58O
4 4 1 I MIN.; 4 ' 58 P0.628 1 881 ~ 625
i o H 4 MIN., 5 H &0 v 0.682 | 626 -~ 56B2
H 4 H S MIN.| 4 . 64 V0727 683 ~ 27
H 3 ; 6 MING 2 : 67 v 0.761 7 728 ~ 761
H 4 H 7 MIN.| 4 H 71 V 0.807 1 762 - BO7
H b ; 8 MIN.| a : 76 i 0.B64 | BOB —~ Béb4
i 2 H ? MIN.; 2 H 78 i 0.886 | B6H —~ 886
H 4 v 11 MINGG 4 H a2 1 0.932 | 887 - 932
H 2 V12 MINGG 2 ' 84 P 0.995% | 933 ~ 945
H 2 i 14 MIN. 2 H 86 1 D.977 . 9%6 -~ 977
H 1 i 18 MIN. | 1 : 87 1 0.989 | 978 ~ 989
: i 7 20 H i : 88 i 1.000 ;7 990 ~ 1000

MIN.
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM

NO.

- -

FOR COUNTER NO.: 3 FOR SAT-DAY

! TOT.NO.OF ! ARR.GAF ! AV.ND.OF! CUMULATIVE! PROR. | RAND.NO.
! ARRIVALS | TIME ! ARR./DAY! ARRIVALS !0F ARR.! LIMIT

' 24 ' 1 MIN.! 24 ! 24 P 0.29% ! O~ 297
! 8 ! 2 MIN.! 8 ! 30 P0.390 ! 294 - 390
' 10 ' 3 MIN.! 10 ' 472 P 0.512 0 391 -~ 5179
! & ' 4 MIN.! & ' 48 Y 0.885 ) 513 - 585
! & ' 5 MIN. ! b K 54 ' 0.659 | 8586 -~ 659
' 7 ' 6 MIN.! 7 ! 61 Y 0.744 ) 660 - 744
! 3 ‘ 7 MIN.! 3 ' &4 0,780 ' 745 - 780
: 1 ' 8 MIN.! 1 ' &5 ' 0.793 ) 781 - 793
H 1 i 9 MIM.! 1 h 64 P 0.805 ¢+ 794 ~ 805
! 3 b10 MIN. 3 ' 69 ! 0.841 ! BOb - 841
! A ' 11 MIN.! 3 ' 72 1 0.878 | B4Z2 - 878
! 2 t12 MIN.! 2 : 74 P0.902 | B79 - 902
' 1 ! 3 MIN.! 1 ' 75 P 0.915% ! 903 - 915
! 2 ! 14 MIN.! 2 ! 77 P 0.939 ! 9146 - 939
! 1 ¢1% MIN. ! 1 ' 78 ' 0.951 ! 940 - 951
' i '18 MIN.! 1 ! 79 C0.963 1 982 ~ 943
' 1 121 MIN.! 1 ' a0 P O.976 ) 964 ~ 974
! i ' 30 MIN.! 1 ! 81 P 0.988 | 977 - 988
' i ! 45 MIN. | 1 ' 82 VL0000 L 989 - 1000
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SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR ARR.GAF TIME FOR GENERATION OF RANDOM NO.
FOR SUN-DAY

FOR COUNTER NQO.:

4

-

' TOT.NO.OF ! ARR.GAFP | AV.NO.OF) CUMULATIVE! FROB. | RAND.NO.
i ARRIVALS ' TIME i ARR. /DAY, ARRIVALS |0OF ARR. | LIMIT
: 20 : 1 MIN.,; 20 ' 20 v 0.313 O - 312
: 8 H 2 MIN.) g H 28 v 0.438 0 213 - 4738
: 8 ! I MIN.! ) : 23 Y 0.816 0 439 - 814
' 3 : 4 MIN. | 3 H 6 v 0.8463 7 8517 -~ 862
' 4 H 9 MIN. | 4 : 40 v 0.62% 863 — 625
H 1 : & MIN.G 1 . 41 v 0441 ) 26 - &41
H 4 ' 7 MIN., 4 ' 43 v 0.703 H42 - 703
: 2 H 8 MIN.! 2 ! 47 ' 0734 0 704 - 734
H 2 : ? MIN. | 2 H 49 v 0L766 738 - 766
: E {11 MIN.: 3 H 582 P 0.813 0 767 - 812
! 1 V12 MINL 1 H 83 P 0.828 Y 813 - 828
; z ! 13 MINLG 3 H 54 Y 0.87% ¢ 829 -~ @75
4 1 H 14 MIN. ! 1 ' 57 A P =L 876 - 891
: 1 v 19 MIN.! 1 . ped ] V0L.906 Y 892 - 906
H 1 Y18 MINL Y i : a9 P 0.922 907 - 22
: 1 Y28 MING 1 , &0 v 0938 923 - 978
H 1 v 27 MIN.G 1 H 61 7 0.933 Q29 - 953
' 1 H 31 MIN. | 1 ' b2 P Q0.969 Q34 ~ 949
H 1 1 40 MIN. ! 1 H 6o V0.984 970 - 984
: 1 4% MIN.! 1 : &4 V1.000 7 985 ~ 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM

NO.

FOR COUNTER NO.: 1 FOR MON--DAY

v TOT.NO.OF | SERVICE | AV.NO.OF; CUMULATIVE, FROEB. | RAND . NG,
i ARRIVALS | TIME i ARR./DAY,| ARRIVALS [0OF ARR. ! LIMIT

1 30 i 1 MIN.) 30 : 30 v 0.203 0~ 203
' 39 ' 2 MIN. ] 3 ] &9 P D.4b66 T 204 —~ 466
H 26 ‘ 3 MIN., 26 H 95 P 0.642 467 - 642
1 19 H 4 MIN. | 19 1 114 1 0.770 643 - 770
: 13 : 5 MIN.Y 1= H 127 ¢ ¢.B858 | 771 - 858
H 6 H 6 MIN., =} : 23 v 0.899 ¢ 859 - 899
H a8 : 7 MIN.; 8 H 141 1 0.933 F 900 - 983
H 1 ' 8 MIN.| 1 H 142 p 0.959 | 9%4 - 959
H 2 : ? MIN.| 2 H 144 V 0.973 960 - 973
' 3 11 MIN. G = H 147 P 0.993 274 - 993
H i v 13 MIN. | 1 H 148 v 1.000 | 994 - 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 1 FOR TUE-DAY

' TOT.NO.OF ! SERVICE | AV.NO.OF, CUMULATIVE, FROE. | RAND . NO. '
! ARRIVALS | TIME ! ARR./DAY! ARRIVALS 0F ARR. | LIMIT :
H z0 ! 1 MIN.! 30 ! 0 P 0.231 O - 231 !
: 26 : 2 MIN. 26 H Sé Y 0.471 232 - 431 H
H 21 ! I3 MIN.Y 21 ' 77 0,592 1 432 - 892 !
H 18 ' 4 MIN., 18 J 98 V0.731 B2 - 731 '
J b H 5 MIN. | b ! 101 YV Q.777 Y 732 - 777 !
H 8 ! 6 MIN. Y 5 ! 106 Y 0.815 Y 778 —- B19 :
H 10 : 7 MIN.} 10 ‘ 116 v 0.892 | 814 — 892 :
' b ' 8 MIN. | b } 12 V0.931 ) 893 - Q31 :
1 4 ' Q@ MIN. | 4 | 129 V0,962 I2 - 962 H
) 3 H 11 MIN. ] 3 : 128 YV 0.989 P63 - 985 H
! 1 ! 2 MIN. ! 1 : 129 P 0.992 Y 986 - 992 H
H 1 Y13 MINL 1 : 130 V1,000 993 — 1000 H

SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 1 FOR WED-DAY

TOT.NO.OF ! SERVICE ! AV.NO.OF'! CUMULATIVE! FROR. ! KAND .NO . '
ARRIVALS | TIME ' ARR./DAY! ARRIVALS !0OF ARR.! LIMIT '
29 ! 1 MIN.! 29 ' 29 P 0.210 ! O - 210 '

36 ! 2 MIN.! 36 ' &5 ' 0.471 ) 211 - 471 !

25 H 3 MIN. G 2% - Q0 P 0.652 1 472 - 652 '

13 ' 4 MIN.! 13 ! 1073 L 0.786 T LSS~ 7464 '

13 ' 5 MIN.! 13 ' 116 ' 0.841 Y 747 - 841 '

9 ' & MIN. ! 5 ' 121 ' 0.877 ¢ 842 - 877 '

4 ' 7 MIN.! q ' 125 Y0.906 ¢ 878 - 906 !

3 ! 8 MIN.! 3 ! 28 ' 0.928 | 907 - 928 !

3 ] 9 MIN. ! k4 H 131 L 0.949 1 929 — 949 '

1 Y10 MIN. | 1 ! 132 C0.997 950 - 957 '

3 ' 11 MIN.! X ' 135 L 0.978 ' 958 - 978 '

1 ! 2 MIN..! 1 ! 17 ' 0.986 | 979 - 986 '

1 Y14 MIN.! 1 ! 137 ' 0.993 ) 987 - 993 !

1 117 MIN. ! 1 ' 138 ¢ 1.000 ! 994 - 1000 '
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SIMULATION OF QUEUING BYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.

FOR COUNTER NO.: 1 FOR THU-DAY

¢ TOT.NO.OF { SERVICE | AV.NO.OF, CUMULATIVE| FROR. . RAND.NO.
i ARRIVALES | TIME i ARR./DAY: ARRIVALS [0OF ARR.] LIMIT

H 4% : 1 MIN.} 43 H 43 v 0.279 QO -~ 279
H 45 : 2 MIN.. 435 H 88 v 0.571 0 280 -~ 871
H 18 H 3 MIN.| 18 H 106 y 0.688 (572 - 688
H 20 H 4 MIN.; 20 H 126 1 0.81B | 68% - 818
; 8 H 3 MIN.G 8 : 134 7 0.870 ¢ 819 - 870
i 4 ' & MIN. ;| 4 : 128 ¢ 0.8%96 ¢ 871 - 896
: 8 H 7 MIN.; a ; 143 ¢ 0.929 V897 -~ 929
H 4 H 8 MIN.| 4 : 147 i 0.955 ¢ 930 - 955
‘ 3 i 10 MIN. = : 150 P 0.974 | 956 - 974
H 2 V11 MIN.| 2 H 152 v 0.287 973 - 987
\ 1 V12 MINGG 1 : 153 P 0.994 | 988 ~ 994
H 1 7 20 MIN., 1 H 154 v 1.000 995 ~ 1000
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SIMULATION OF QUEUING SBYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM

NO.

FOR COUNTER NDO.: 1 FOR FRI-DAY

v TOT.NO.OF | SERVICE | AV.NO.OF, CUMULATIVE! FROR. | RAND .NO.
i ARRIVALS | TIME  ARR./DAY} ARRIVALS (0OF ARR. | LIMIT

: 29 H 1 MIN.; 29 ' 29 P 0.220 O - 220
: = ' 2 MIN. | 34 ' %4 v 0.477 0 221 - 477
H 19 H 3 MIN.| 19 ! 82 V0.621 L 478 - 621
1 19 ! 4 MIN. 19 : 101 P 0.765 22 - 765
H 8 H 8 MIN.! 8 i 109 V 0.826 1 766 ~- 824
: 2 ! & MIN. | 2 : 111 v 0.841 Y 827 - 841
H & ! 7 MIN.| & H 117 1 0.886 ) 842 ~ BE6
' 2 H 8 MIN.; 2 ' 119 v 0.902 | 887 - Q02
H 3 ; 9 MIN. s H 122 v 0.924 QI - 924
: 1 i 10 MIN. | 1 ' 123 P 0.932 |V 225 - 93

: 4 711 MINGG 4 ! 127 P 0.9462 F 933 ~ 962
: 3 {12 MIN. | 3 : 130 P 0.985 , 963 - 985
H 2 H 13 MIN.} 2 H 132 v 1,000 % 286 — 1000

- .-
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CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM

SIMULATION OF QUEUING SYSTEM

NO.
FOR COUNTER ND.: 1 FOR SAT-DAY
: TOT.NO.OF ! SERVICE | AV.NO.OF: CUMULATIVE! FROE. | RAND.NG. |
i ARRIVALS | TIME | ARR./DAY! ARRIVALS !OF ARR.' LIMIT :
‘ 30 ' 1 MIN.! 50 ' 50 b 0.296 ! 0 - 294 '
: 46 b2 MINL! 46 ! 96 P 0.568 | 297 - 568
: 25 ! 3 MIN.! 25 L121 b 0.716 | 569 - 716
: 18 {4 MIN.! 1B t 139  0.822 | 717 - B22
‘ 7 v 8 MINGG 7 P 146 L 0.864 | 827 - 864 |
H 10 H 6 MIN. ! 10 : 184 0,923 865 - 923 '
; 3 P 7 MINGG 5 yo 61 ! 0.953 | 924 - 953 |
f 3 i 8 MIN.| 3 P 164 ! 0.970 ¢ 984 - 970 !
: 3 ' 9 MIN.; 3 L 167 ) 0.988 | 971 - 988 |
! 1 ! 10 MIN. ! 1 ! 168 ! 0.994 | 989 - 994 !
‘ 1 P11 MINGG 1 P169 P 1.000 | 995 - 1000 !
SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 1 FOR SUN-DAY
' TOT.NO.OF | SERVICE | AV.NO.OF! CUMULATIVE! FROE. ! RAND.NO. !
! ARRIVALS | TIME | ARR./DAY! ARRIVALS !0OF ARR. ! LIMIT :
: 19 " 1 MIN. 19 : 19 L 0.174 | o - 174 |
: 28 {2 MIN.! 28 ! 47 L 0,431 | 175 - 431 |
: 17 {3 MINLY 17 : 64 L 0,587 ! 432 - 587 !
: 13 ' 4 MIN.! 13 : 77 L 0,706 | 888 - 706 |
: 7 L85 MIN, | 7 : 84 b 0.771 ) 707 -~ 771 )
: &6 {6 MIN.! 6 : 90 L 0.826 1 772 ~ 826 !
: 5 {7 MINL! 5 ' 95 L 0.872 ! 827 - 872 |
: 3 {8 MIN.! 3 : 98 ' 0.899 | 873 - 899 |
: 4 ; 9 MIN. 4 : 102 P 0.936 L 900 - 936 :
! 2 ! 10 MIN. | 2 1104 L 0.954 | 937 - 954 |
: 1 ' 13 MIN. ! 1 ' 105 1 0.963 ! 955 - 963 |
: 1 ' 14 MIN.| 1 L 106 L 0.972 | 964 - 972 |
: 2 {15 MIN.! 2 Y108 ' 0.991 ! 973 - 991 |
: 1 Co19 : 1 L 109 ! 1.000 ! 992 - 1000 |

MIN.
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.

-

FOR COUNTER NO.: 2 FOR MON-DAY

' TOT.NO.OF | SERVICE | AV.NO.OF, CUMULATIVE, FROE. | RAND .NO .
i ARRIVALS | TIME i ARR./DAY! ARRIVALS [0F ARR.: LIMIT

: 2 i 1 MINGG 2 H 2 i 0.080 Qo - 80
H 3 H 2 MIN. ] 3 H a 1 0.200 | 81 -~ 200
H b H 3 MIN., 3 H 10 i 0.400 | 201 - 400
1 3 H 4 MIN. | 3 H & V0520 7 401 - B20
H a8 H S MIN. | 8 H 21 i 0.840 | 521 - 840
: i ' 7 MIN. 1 ' 22 y ©.880 | 841 - 880
: 1 ‘ 8 MIN., 1 ] 23 1 0.9220 . 881 - 920
: 1 ' ? MIN. 1 ‘ 24 i 0.960 221 -~ 960
H 1 it 10 MIN. | 1 : 25 P 1.000 | 961 ~ 1000

- mee M me mm e e A

CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM

SIMULATION OF QUEUING SYSTEM

NO .

FOR COUNTER NO.: 2 FOR TUE-DAY

i TOT.NO.OF | SERVICE | AV.NO.OF, CUMULATIVE! PROB. | RAMD . NO.
: ARRIVALS | TIME i ARR./DAY; ARRIVALS [0F ARK. LIMIT

H 2 H 1 MIN.| 2 : 2 i 0.074 o - 74
: 2 i 2 MIN., 2 : 4 i 0148 | 75 ~ 148
! 3 1 3 MIN.) 3 : 7 y 0.239 [ 149 ~ 209
' 4 i 4 MIN., 4 ' 11 v 0.407 ) 260 - 407
H 4 : 5. MIN. 4 ' 15 v 0.85%6 | 408 ~ 556
H 2 : 6 MIN. | 2 H 17 v 0.630 0 887 - 630
H 1 i 7 MIN.; 1 H i8 ¢ 0667 631~ b&7
H 3 H 8 MIN.: 3 H 2 V 0.778 7 &68 - 778
: 1 : ? MIN.; 1 H <2 v 0.81% ¢ 779 - 815
i 1 i 10 MIN., 1 i 23 v 0.852 | 816 - 852
‘ 3 711 MINGG 3 \ 2 v 0.963 1 BB3I - 963
' 1 v 17 MINGG 1 H 2 1 1.000 V964 ~ 1000
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SIMULATION DOF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.

- -

FOR COUNTER NO.: 2 FOR WED-DAY

i TOT.NO.OF | SERVICE | AV.NO.OF: CUMULATIVE: PROB. | RAND .NO.
¢ ARRIVALS | TIME i ARR./DAY{ ARRIVALS [0OF ARR.; LIMIT

i 2 H 1 MIN.| < ] 2 i 0.071 Q - 71
H & H 2 MIN.; &6 i a8 7 0286 | 72 ~ 286
H 6 H 3 MIN. | & H 14 P 0,500 7 287 - 50O
H N1 1 4 MIN.; 3 : 17 P 0607 0 BOL1L -~ 607
H 4 : & MIN. | 4 ' 21 v 0.780 ¢ 608 ~ 730
: 1 : 6 MING 1 i 22 i 0.786 7 751 - 786
H 2 : 7 MIN. 2 : 24 ¢ 0.85%7 787 - 87
' 1 ) 8 MIN.; 1 H 25 i1 0.893 ¢ 838 -~ 893
H 1 : 9 MIN. | 1 : 26 y 0.929 | 894 - 929
1 i v 10 MIN., 1 H 27 P 0.964 | 30 -~ 964
: 1 i 12 MIN.G 1 ' i ¢ 1.000 7 963 - 1000

- A e e M T me mw mm e

CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM

SIMULATION OF QUEUING SYSTEM

FOR COUNTER NO.:

2
£

FOR THU-DAY

VTOT.NOLOF |} SERVICE | AV.NDLOF! CUMULATIVE, FROR. | RAND . NO .
! ARRIVALS | TIME ' ARR./DAY| ARRIVALS 0F ARR.: LIMIT

; 1 1 1 MIN. - 1 H 1 V0.045% QO - 45
. 6 H 2 MIN.! b6 ! 7 V0,318 | 446 - 318
] ) H % MIN.| 6 ! 13 P 0.9591 F E19 - 591
H 4 ' 4 MIN.; 4 H 17 y 0.77% 892 - 773
\ 4 H S MIN. | 4 p 21 Y 0.95%8 ) 774 —~ 9893
H 1 : é& MIN. 1 H 22 ' V2886 ~ 1000

1.000
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SIMULATION OF QUEUING SYSTEM
CALCULATIDN OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.

- -

FOR COUNTER NO.: 2 FOR FRI-DAY

! TOT.NGQL.OF | SERVICE | AV.NO.OF] CUMULATIVE! FROB. | RAND . NO.
i ARRIVALS | TIME i ARR./DAY{ ARRIVALS |0F ARR.\ LIMIT

H 4 H 2 MIN. | 4 I 4 V0.25%0 0 - 280
: 4 : 3 MIN. | 4 : ] i 0.800 ¢ 251 - 800
i 4 : 4 MIN. | 4 \ 12 P 0.750 7 501 - 780
H 2 ' 9 MIN., 2 ' 14 y 0.873 ¢ 751 -~ 8795
H i H 6 MIN. | 1 : 18 1 0.938 . 876 - 93

H 1 H ? MIN.{ 1 H 16 1 1.000 ;7 939 - 1000

- e -

SIMULATION OF QUEUING SYSTEM

CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 2 FOR SAT-DAY
! TOT.NO.OF ! SERVICE | AV.NO.OF! CUMULATIVE! FPROB. | RAND.NQ. H
! ARRIVALS | TIME ! ARR./DAY! - ARRIVALS !|0OF ARR.! LIMIT '
! 4 ' 1 MIN.! 4 ! 4 0,093 o - 3 !
! 8 ! 2 MIN.! 8 : 2 0,279 | 4 —- 279 !
H 9 ' 3 MIN. | 9 ' 21 1 0.488 © 280 - 488 :
! 14 ! 4 MIN. ! 14 J 35 ' 0.814 1 489 - 814 :
: 2 ! 5 MIN. ! 2 ' 37 P 0.860 ¢ B15 - 860 !
' 2 ' 6 MIN. | 2 H 39 P 0.907 V861 — 907 !
H 2 ' 7 MIN.! 2 ! 41 P 0,953 1 908 - 983 !
' 1 ! 8 MIN.! 1 ! 2 Y 0.977 0 954 - 977 !
! 1 {14 MING 1 : 43 PL.000 0 978 -~ 1000 '
SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.

FOR COUNTER NO.: 2 FOR SUN-DAY

! TOT.ND.OF | SERVICE ! AV.NO.OF! CUMULATIVE! FPROR. ! RAND . NO.
! ARRIVALS | TIME ! ARR./DAY, ARRIVALS !0OF ARR.! LIMIT

! 3 ! 1 MIN.! 3 ! 3 Y 0,120 ! 0 - 120
' ] H 2 MIN. ! 5 ' 8 P0.320 21 - 320
H 7 : 2 MIN. 7 : 15 P 0.600 321 - 400
' 4 ! 4 MIN. | 4 ' 19 P 0.760 ) 601 - 760
' 1 ! 5 MIN.! 1 ' 20 P 0.800 V741 -  BOO
' 3 ' 6 MIN. ! = ! 23 P 0.920 ! 801 - 920
! i ' 7 MIN.! 1 ' 24 P 0.960 L 921 - 940
! 1 {18 MINL! 1 ' 25 P 1.000 0 961 — 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.: 3

FOR MON-DAY

NDI

.- -

' TOT.NO.OF | SERVICE | AV.NO.OF} CUMULATIVE! FROR. | RAND .NO.
i ARRIVALS | TIME i ARR./DAY, ARRIVALS [0OF ARR. | LIMIT

: 21 : 1 MIN.Y 21 i 21 P 0.236 0 - 236
H i1 ' 2 MIN. 11 : 32 v 0.E60 ) 237 -~ 360
H 14 f 3 MIN., 14 : 46 i 0.817 , 361 - 917
H 8 : 4 MIN., 8 : 04 7 0.607 + B18 - 607
t 8 : 3 MIN.| 8 H 62 P 0.697 608 ~  &97
H 3 H 6 MIN. 3 H 68 v 0.730 498 - 730
i 2 H 7 MIN.. 2 H &7 P 0.783 7 731 - 783
H 4 H 8 MIN.; 4 : 71 y 0.798 + 734 - 798
: 1 H 9 MIN.; 1 1 72 7 0.809 [ 799 -~ BOY
H K V11 MINGY 3 H 73 i 0.8B43 | 810 - 843
i 2 i 12 MINGG 2 H 77 i 0.86% | 844 -~ 863
H 3 v 13 MINL 3 1 80 i 0.899 | B&s - 899
H 2 i 14 MIN. | 2 : 82 1 0.921 7 200 - 921
: 4 i 15 MIN.| 4 : 86 P 0.966 1 922 - 966
: 2 {12 MIN., 2 ' 88 ¢ 0.98% ¢ 967 - 789
H 1 i 26 MIN.} 1 : 89 v 1.000 ¢ 990 — 1000
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SIMULATION OF QUEUING SYSTEM

NQ.

- -

CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.: 3 FOR TUE-DAY

¢ TOT.NO.OQF | BERVICE { AV.NO.OF; CUMULATIVE! FROE. | RAND .NO.
i ARRIVALS | TIME " | ARR./DAY! ARRIVALS [0OF ARR. | LIMIT

' 13 H 1 MIN.| 13 i 13 v 0.167 0 - 167
H ? | 2 MIN; 9 ' 22 Vo 0.282 | 168 - 282
' 9 ' 3 MINGG 9 H 31 p 0.397 283 - 397
H 9 : 4 MIN. | 9 H 40 7 0.5%13 ) 398 - 51%
' 8 ' 9 MIN. 8 : 48 VD615 ) B14 - 618
' é g & MIN. 6 : 249 P Q.62 1 bl — 692
: b : 7 MIN.; b H 60 v 0.769 1 623 - 769
H 4 : 8 MIN.; 4 H &4 v 0.821 770 - BZ21
d 2 ! 7 MIN 2 : b6 y 0.846 |, 822 - 846
H 1 V10 MINGG 1 : 67 v ©.8B59 § 847 -~ 849
i 2 i 2 MIN., 2 ' 69 7y 0.885 ;7 860 - 8835
: 4 : 3 MIN. 4 ' 73 v 0.936 [ BB6 - I
H 4 v 14 MINGG 4 : 77 V 0.987 937 - 987
; 1 {19 MIN., 1 : 78 v 1.000 7 988 -~ 1000
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O ’ SIMULATION OF QUEUING SYSTEM
S CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.

“g ~ FOR COUNTER ND.: 3 FOR WED-DAY
' TOT.NO.OF | SERVICE | AV.NO.OF: CUMULATIVE: FROE. ! RAND.NO. |
! ARRIVALS ! TIME | ARR./DAY: ARRIVALS |OF ARR.! LIMIT :
: 13 {1 MIN.! 13 : 13 ' 0.183 | o - 183 |
: 7 i 2 MIN. 7 : 20 P 0.282 | 184 - 282 |
: 5 b3 MINLY 5 : 25 1 0.352 | 283 - 352 |
: 5 ! 4 MIN.! 5 : 30 '} 0.423 | 383 - 423
: 8 ! 5 MIN.! 8 : 8 ' 0.535% ! 424 -~ S35 |
! 4 ! &6 MIN.! 4 : 42 ' 0,592 | 8536 - 592 |
! & 17 MIN.! 6 ; 48 L0676 L 8593 - 676 |
: 5 {8 MIN.: 5 : 53 P 0,746 1 677 - 746
: pi ! 9 MIN.! 2 ! 55 L 0,775 ) 747 - 775 |
: 5 ! 10 MIN.! 5 : 60 1 0.B45 | 776 - B45 |
; 2 {11 MIN.! 2 : 62 ' 0.B73 | 846 - 873 |
: 1 ! 12 MIN. ! 1 ! N ' 0.B87 ! 874 - 887 |
; 2 ! 14 MIN.| 2 ; 65 P 0,915 | 888 - 915 |
; 1 ! 16 MIN.! 1 ! 66 ! 0.930 ! 916 - 930 !
: 3 ! 18 MIN.! 3 : 69 b 0.972 | 931 - 972 |
; 1 {20 MIN.! 1 : 70 ' 0.986 | 973 - 986 |
: 1 ! 21 MIN.! 1 : 71 1 1.000 ! 987 - 1000 |

SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SBERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 3 FOR THU-DAY

i TOT.NOL.OF | SERVICE | AV.NO.OF; CUMULATIVE! FROB. | RAND .NO. H
v ARRIVALS | TIME i ARR./DAY, ARRIVALS [0F ARK.: LIMIT H
H 7 : 1 MIN.; 7 H 7 P 0.101 0o - 101 H
H a H 2 MIN.; ] H 15 v 0.217 7 102 - 217 ‘
g 13 H 3 MIN., 1= : 28 v 0.406 1 218 - 406 '
H 3 H 4 MIN.; ) H 33 i 0.478 + 407 —~ 478 H
i 3 H S MIN. G 3 - b6 P0.822 1 479 - 522 H
' 4 ' &6 MIN.} 4 ' 40 7 0.880 1 523 -~ 0880 |
H 3 : 7 MIN., 3 ' 4z v QL6231 8B1 - 623 '
1 7 : 8 MIN.; 7 ; 20 P 0.723 624 - 728 H
1 4 i 7 MIN. ] 4 H a4 P 0.783 ) 26 - 783 :
H a T 10 MING a H 899 P 0.8585 | 784 - 855 :
‘ 3 ¢ 11 MIN.| 3 : 2 ¢ 0.8992 1 836 - 899 :
H 1 H 3 MINLGG 1 : 63 V 0.913 7 900 ~ 913 H
: 1 vy 14 MINGG 1 : 64 y 0.928 § 914 ~ 928 :
H 2 i 15 MIN.| 2 ' bb v 0.937 ) 29 -~ 957 '
H 1 i 19 MIN. | 1 : &7 i 0.971 7 9858 - 971 H
) 2 1 21 MIN.; 2 i 69 v 1.000 972 -~ 1000 '
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SIMULATION OF QUEUING SYSTEM

CALCULATIDN OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 3

FOR FRI-DAY

-

U TOTW.NGLOF Y SERVICE | AV.NOLOF, CUMULATIVE, FROR. | RAND.NO.
v ARRIVALS | TIME ! ARKR./DAY! ARRIVALS 0F ARR. | LIMIT

; Z ' 1 MIN.; 1= ; 13 v 0.148 0O - 148
: 14 H 2 MIN.| 14 1 27 v 0.30Q7 149 - 307
' 9 : I MIN. ¢ 9 : 36 v 0.409 308 - 409
H 10 H 4 MIN. | 10 : 44 v 0.923 410 -~ 52X
H 10 : 5 MIN. 10 ' 86 1 0.636 224 ~ &34
H & : 6 MIN. ) a ' &1 1 0.693 1 &HE7 - 693
' 10 ' 7 MIN. !} 10 H 71 1 0.807 &94 ~  8O7
: 4 ' 8 MIN. | 4 ' 75 7 0,852 1 808 - 8532
H 2 ' 9 MIN. | 2 H 77 ¢ 0.87% , 8BX - 879
H 3 t 10 MIN. 3 1 a0 T 0,909 8764 - 909
' 3 : 2 MIN.| s , g3 1 0.943 Q10 - 943
H 1 : 3 MIN.} 1 ' 84 v 0.9288 944 ~ 935
: 1 {14 MIN. ) 1 H 85 v 0.966 | 9846 — 966
H 2 H 16 MIN. 2 ! g7 P 0.989 | 9467 - 9389
H 1 v 17 MIN. | 1 H 88 P 1.000 990 - 1000
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM
FOR COUNTER NO.: 3

FOR SAT-DAY

NO.

v TOT.NOLOF | SERVICE | AV.NO.OF{ CUMULATIVE: FROR. | RAND . NO.
i ARRIVALS | TIME i ARR./DAY! ARRIVALES [0OF ARR., LIMIT

H ? : 1 MIN. 7 ' ? P 0110 0 - 110
: i9 H 2 MIN. | 19 , 28 v 0341 ) 111 - 341
: 17. | 3 MIN., 17 : 43 v 0.849 342 -~ 549
; 11 : 4 MIN. 11 H 26 i 0.683 | 850 - 683
H ? H 9 MIN.: 9 ' &5 : 0793 F 684 - 793
H 4 H 6 MIN. G 4 H 69 v 0.841 ( 794 - 841
H b H 7 MIN.) & H 75 i 0.915% ¢ 842 - 915
H 1 H 8 MIN., 3 i 78 ¢ 0.951 T 916 - 951
: 2 : ? MIN.| 2 H 80 P 0.976 982 ~ 976
: 1 i 10 MIN. 1 : 81 i 0.988 ¢ 977 - 988
i 1 i 13 MING, 1 : 82 P 1.000 1 989 —~ 1000

- vme e e M e e e
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SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS FOR SERVICE TIME FOR GENERATION OF RANDOM NO.
FOR COUNTER NO.: 3 FOR BUN-DAY

v TOT.NO.OF | SERVICE | AV.NO.OF; CUMULATIVE, PROB. | RAND.NO. H
i ARRIVALS | TIME i ARR./DAY: ARRIVALS (0F ARK.| LIMIT :
H 10 ‘ 1 MIN.; 10 H 10 i 0.156 | O - 156 :
: 3 : 2 MIN. 3 i 13 P 0203 1 187 - 203 H
1 8 H 3 MIN. 8 H 21 P0.328 7 204 - 328 1
: ? : 4 MIN.; 9 H 30 P 0.469 329 - 469 H
' 8 : 9 MIN. | 8 H 8 i 0.594 ¢ 470 - 594 :
: 4 i 6 MIN. ) 4 i 42 i 0.65946 098 —- 656 ;
H 2 H 7 MIN. | 2 ‘ 44 P 0.688 | 617 - 688 '
H 3 H 8 MIN.| 8 : 49 P 07686 689 - 766 :
: 3 H 9 MIN. | K : az y 0.813 V747 - 812 1
H 2 v 10 MIN. G 2 : 24 v 0.844 813 - 844 H
H 2 P11 MIN.G 2 H a& 1 0.875 7 845 - 875 :
: 2 ¢ 12 MINGG 2 ' a8 P 0906 876 - 06 :
' 2 : 3 MIN. = H &0 ¢ 0.938 | 07 - 938 H
H 1 t 18 MING 1 { 61 P 0,283 ) %9 - 903 ;
i 1 ¢ 1B MIN.G 1 H 2 P 0.969 1 984 - 969 ;
: 1 T 20 MING, 1 ; ! P 0.984 V 970 - 984 :
H 1 7 21 MIN. 1 : 64 v 1.000 7 983 - 1000 ]

SIMULATION OF QUEUING S8YSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM NQO.
FOR MON-DAY

TOT.NO.OF | SERVICE.| AV.NO.OF; CUMULATIVE, FROB. | RAND . NO. :
ARRIVALS | COUNTER! ARR./DAY{ ARRIVALS [0F ARR.; LIMIT }
148 / 1 i - 148 v 148 10.56 V0 - 56 '
28 1 2 : 23 v 173 10.66 1 87 —- 66 .
89 H 3 i 89 V262 11.00 V67 - 100 H

SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM NO.
FOR TUE-DAY

TOT.NO.OF | SERVICE | AV.NO.OF, CUMULATIVE, PROB. ; RAND .NO. 1
ARRIVALS | COUNTER, ARR./DAY! ARRIVALS (0OF ARR. | LIMIT :
130 : 1 v 130 v 130 10,85 R 1
27 : 2 H 27 i 157 10.67 i 96—~ 67 H
78 i 3 : 78 I 11 .00 1 68 — 100 H

SIMULATION OF GQUEUING SYSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM NO.
FOR WED-DAY

TOT.NO.OF | SERVICE | AV.NO.OF! CUMULATIVE! PROR. T RAND.NO. !
ARRIVALS | COUNTER! ARR./DAY! ARRIVALS |OF ARR. ! LIMIT :
V13 ' i 138 | 138 10.88 ) 0 - 58 !
Vo 28 v ’12__ ! 28 Po1&6 10,70 1 59 - 70 V168
; 71 P3 P71 P23y 11,00 V71 - 100 T




, SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM NO.
FOR THU—-DAY

i TOT.NO.OF | SERVICE | AV.NO.OF] CUMULATIVE! PROB. | RAND .NO.
i ARRIVALS | COUNTER, ARR./DAY] ARRIVALS [0OF ARR. LIMIT

: 154 H 1 v 154 i 154 1 0.63 VU0 = 63

H (22 ' 2 H 22 ¢ 176 10.72 v 64 —~ 72

‘ &7 4 3 H &9 V. 245 11.00 v 73 -~ 100

. "SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM NO.
FOR FRI-DAY

¢ TOT.NO.OF | SERVICE | AV.NO.OF] CUMULATIVE, PROB. | RAND .NO.
i ARRIVALS | COUNTER, ARR./DAY) ARRIVALS (0F ARR.\ LIMIT

H 132 1 i H 22 o138 0.5 70 -~ 56

: 146 H 2 i 16 v 148 10,63 v 87 - &3

: 88 H 3 H 88 V236 11.00 i 64 — 100

SIMULATION OF QUEUING SYSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM

FOR SAT-DAY
v TOT.NO.OF | SERVICE | AV.NO.OF] CUMULATIVE, FROB. | RAND .NO.
i ARRIVALS | COUNTER} ARR./DAY! ARRIVALS |0OF ARR.| LIMIT
i 169 i 1 v 169 169 1057 v O - 57
H 43 H 2 H 43 212 10.72 ¢ 98 - 72
H 82 ; 3 H 82 {294 11.00 1 73 - 100

SIMULATION OF QUEUING 8YSTEM
CALCULATION OF LIMITS OF SERVICE COUNTER FOR GENERATION OF RANDOM

FOR SUN-DAY
¢ TOT.NO.OF | SERVICE | AV.NO.OF; CUMULATIVE| FROR. | RAND .NO.
i ARRIVALS | COUNTER: ARR./DAY! ARRIVALS |0OF ARK. | LIMIT
: 109 : 1 ¢ 109 v 109 10.89 V0 - 85
: 23 i 2 H 25 v 134 10.468 t 86 — &8
' 64 H & : b4 H 1 1.00 v 69 — 100
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SIMULATED DATA LIST OF 0&6/09/90
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1
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PAGE: 1
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30

o
(W

24

8.0100
8.0200
8.0400
8.0600
8.1300
8.1500
8.1700
8.1900
8.2800
8.3200
8.3300
8.3400
8.3500
8.3600
8.3700
8.4000
8.4200
8.4400
8.4500
8.4700
8.3100
8.3400
8.
8

8

<2700

?.0800
Q.1700
?.1800
D@ 2000
?.2100
?.2300
9.2400
F.2900
?.2900
F . 3000
F.3200
F.4700
2. 3000
?.3100
9. 58800
P. 9900
0.0100
0.0200
G.1400
0.1800

e

[}

i 8.3000
1 8.3100
7 8.3500
VB.3600
v 8.4000
v B.4400
! 8.4700
i 8.%200
v 8.8300
! 8.5500
7 92.0000
1 9.0200
v 2.0600
! 2.0°200
PV 92.1000
{ 2.1300
' 92.1800
P 9.2200
P 92.2400
v 92.2900
P 9.3100
! 9.3600
f92.4000
! 2.4100
V9.4200
v 2.4700
1 9.5100
\ 92.5400
t 2.5600
V92,8700
i 9.5800
V10,0200
110.0400
110.0800
110.0900
110,1100
110.1500
110.1900
110.2100
110.2200
V10,2400
110, 3000
110.3200
V1003700
R |
1
H
11

8.3100
8.3500
g8.3600
8.4000
8.4400
8.4700
8.5%200
8. 3200
8.55%00
9. 0000
9.0200
9.0600
?..0900
9.1000
?.1300
9.1800
QL2200
9D.2400
?.2900
9.3100
9 .3600
9. 4000
?.4100
9.4200
?.4700
?.3100
9 .3400
2. 89600
Q.3700
?.8800
10,0200
10,0400
110.08300
110.0900
110.1100
110,1300
10,1900
110.2100
110.2200
110.2400
1 10,3000
1103200
V10 .Z700
10,4100
110.4200
1 10,4500
110.,4800
t10.35100

e e e e Em e w MW EE M Em R mEm mE m w® mE mE AR MM BE M EmEm Eme MR Mw mE EE E-m e me e

Q.0100
Q.0100
0,.0200
Q,0Q200
Q,0700
0.0200
0.0200
0.0200
Q0900
Q. 0400
Q.0100
Q.0100
Q.0100
0.0100
00,0100
0.0Z00
Q.0200
Q.Q200
Q.0100
Q.0200
Q.0400
00,0300
0.0100
Q.0100
0.0100
0.0100
0.0100
Q.0200
0.0700
_0.0900
Q.0100
Q.0200
Q.0100
Q. 0200
0.0100
Q.0100
0.0400
00,0100
Q.0200
Q.1500
0.0300
Q.0100
Q.0700
Q.0100
Q.0200
Q.0100
0.1200
Q.0400

0.0100
0.0400
Q.0100
Q.0400
0.0400
Q.0300
0.0300
Q.0100
Q.0200
Q.08%00
Q.0200
0. 0400
Q.03Z00
0.0100
0.0300
0.0500
0.0400
Q,0200
0.,0500
Q.0200
Q.,0500
0.0400
0.,0100
Q.0100
Q.0Q300
Q.0400
Q.0Z00
0.0200
0.0100
00,0100
Q.0400
Q. 0200
0.0100
0.040Q0
Q.0200
Q.0400
Q.0400
0.0200
Q0.0100
0.0200
Q.0600
Q.0200
0.0Q8%00
Q.0400
Q.0100
0.0300
0. 03X00
0.0300

Q. 3000
Q,.3300
0.3200
00,3400
0.3100
0.3200
Q.3500
Q,.3400
0.2700
Q,2800
0.2900
0.3200
0.3400
0.3400
0.3600
0.3800
0.4000
Q.4000
Q0.4400
Q.4400
0.4500
0.46500
0.4600
0.4600
Q. 3000
0.8Z00
0.35%00
0.5800
0.4900
0.4100
0.4400
0.4400
0.4400
0.44600
0.4700
Q.3000
0.3000
0.5100
0. 3000
0.3700
0.4000
0.4100
Q,3900
0.4200
0.4100
0.4300
Q.3400
0.3300

O . 0000,
. 0000,
G 0000,
(. 0000,
C. 0000,
0. 0000
0. 0000 !
0. 0000,
0.0000]
Q. 0000,
Q.0000;
Q. 0000,
Q,000Q0;
0.0000!
Q.,0000;
0.0000}
0.0000,
Q.0000;
00,0000}
0.0000,
0.Q000,
0.,0000}
00,0000
0.0000;
Q.0000
Q.0000;
0,0000]
0.0000,;
Q.0000!
O, 0000
Q.0000}
0.0000}
0.0000;
0.0000;
Q.0000;
0.0000;
Q.0000;
0.0000!
Q.Q000,;
Q.0000,
0.0000;
Q.0000;
0.,.0000}
0. 0000
Q.0000;
Q.0000}
Q.0000;
Q.Q000;

e e . 008 T SR S4S PAAAS et Bt St fmn i e et Bt SHL S0008 L4000 Aottt S S il A4400 B St M St S S AR SR Aoy 04 8 S Aol o e Sk s et o ek S e P Y SPAP SR TSRS SO S SO S S S S0 B S A e S e T P e o b2t

TIME FORMAT I8 HH.MMSS WHERE H=HOUR
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SIMULATED DATA LIST OF 06/09/90
1393338333333 088233238232222 08002

COUNT . §
IDL..TIME

et T g S T S o S SO S0 T AT Mh$ $oPE PSSO POt P Y S SOAR . o PTG Sl S WS P ek SS9 S s SO il P WSS i e A8 b A S S4 FTOOR WS ok S A SR FOALS S oA SSRGS S e R S o o S S s St e

TIME FORMAT IS5 HH.MMSS WHERE H=HOURS,M=MINUTES &

10,1900
10,2000
110.2900
110.3000
V10,3200
110.3300
1 10.3400
110.3600
110.3900
1 10,4200
1 10.4300
V10,4500
1 10,4600
Y10.5%600
110.8700
110, 5800
111 .0000
'11.0100
111.0800
111.0700
111.0900
111.1100
111.1300
111.1400
111.1500
111.1600
111.1800
111.2000
11122300
111.2400
111.2500
111.2900
111.3000
111.3100
111.3900
111.4000
111.4100
111.4200
111.4400
111.4300
111.4600
111.4700
111.4900
t11.8000
111.5100
1 11.5200
111.8300
111.58900

v CALL
H TIME
|
110.8100
110.8700
+110.3900
111.0000
t11.0200
:11 D300
111.0400
1 11.0700
111.1100
111.1200
111.1400
111.1800
:11-4:.“0
111.2900
111.3100
111.3200
111.3800
111.3900
111.4000
111.4100
111.4300
111.4900
111.5100
111.5%00
11158900
112.1000
:12;1700
« 1900
‘12. 200
'1A.L600
t12.2900
1133000
113.4100
1 13,4800
113.4700
113.4800
113.4900
13,8000

15,5200
113.8900

1141600
114.1800
114.2200
114 .2600
14,2800
114 03200

167

S=8ECONDS

1
Q.0000!
0.0000}
0.0000!
Q. 0000,
Q.0000;
0.0000,;
Q.0000!
Q.0000}
Q.0000;
0.0000!
0.0000;
0.,0000}
0.0000}
Q.0QQ0}
0.00004
0, 0000}
Q.0000;
Q, 0000,
0.0000,
0, 0000}
0.0000}
Q. 0000,
Q.0000,;
Q. 0000}
0, 0000,
0. 0000}
0. 0000 ;
Q.0000;
Q.0000!
0. 0000
Q.0000!
Q.00 t.)O H
00000
0.0000!
Q.0000;
Q.0000"
0.0000
0.0000!
0.0000!
Q. Q000!
0.,0000!
Q0000
Q..0000 :
0. 0000
0.0000!
0.0000!
Q.0000!
0.0000!

PAGE: 2
COUNTER NO. 1

i DEPTU | ARRIV. | SBERV. | WATING
H TIME ' GAF ' TIME 1 TIME
H H : ‘
{10.5700 | 0.0100 | 0,0800 | 0.3800
11Q.5900 | 0.0100 | Q.0200 00,3900
111.,0000 | Q.0%900 | 0,0100 | 0.3100
111.0200 ) 00100 | 0,0200 § 0.3200
V11,0300 7 0.0200 | 00,0100 | 0.3100
111.0400 § 0,0100 | 00,0100 | 0.3100
11,0700 7 0.0100 | Q.0300 | 0.3300
111.,1100 } 0.0200  0.0400 | C-QSOO
11,1200 F 0.0300 ) 0.0100 | O.3300
111.1400 | O.0300 | 00,0200 | O,3200
111.1800 ) 0.0100 | 0.0400 | 00,3500
Y11.2200 ) 0,0200 00,0400 } 0.3700
111.2900 F O0.0100 (| 0,0700 | 0.4300
V11,2100 ) 01000  0,.0200 | 00,3500
111.3200 | 90,0100 | 00,0100 | 00,3300
1113500 ) 0.0100 | 0.0300 | O.3700
111.39200 | 0.0200  Q.Q480Q | Q,3900
111.4000 ) 0O.0100 } 00,0100 | 00,3900
111.4100 | 0.0400 | 00,0100 | 00,3600
111.4300 1 0.0200 § 0,0200 ' 00,3600
11104900 0.0200 ) 0Q,0600 | 0.4000
111.9100 ) Q.0200 | 00,0200 § 0.4000
111.8800 | Q.0200 | 0.0400 } Q.4200
V11,5900 | 0.0100 | 00,0400 | 0.4500
112.1000 | 0.0100 | 0.1100 | ©.55300
V12,1700 ) 000100 ) 00,0700 ) 1.0100
V1201900 ) QL0200 | Q0200 | 1.0100
V12,2300 7 0.0200 ) 00,0400  1.0300
V12,2600 7 QL0300 | O.Q0F00  1.0300
V12,2900 ) 00,0100 § Q,0300 | 1.08%00
V12,3100 ) 0.0100 | 0.0QZ200 | 1.,0600
113.4100 ) 0.0400 § 00,1100 | 2.1200
V1AR.45%00 ) 0.0100 V Q.0400 ) 2.1500
113.4700 , 0.0100 | 0.0200 | 2.1600
Y13.4800 ) 00,0800 | 0.0100 | 2.0900
13.4900 | 0.0100 | 00,0100 | 2.0900
PLE.B000 1 0,0100 | 00,0100 | 2.0900
VIZLB200 ) 0.0100 ) 0.0200 | 2.1000
VL3.8900 ) 0.0200 F Q.0700 | 2.1500
V14,1000 ) 0.0100 § 0.1100 | 2.2800
t14.1400 § 00100 | Q.0400 | 2.2800
11414600 ) 0.0100 | 0.0200 | 2.2900
114.1800 1 0.0200 | 0.0200 [ 2.2900
V14,2200 1 0.0100 | 0.0400 | 22,3200
V14,2600 F 0,0100 | 0,04800 | 2,.3300
114.2800 ) 0.0100 1 0.0200 ) 2.3600
T14.32200 | 0.0100 | Q.0400 | 22,3900
114.3400 0 QO 0600 ) 00200 ) 2.3500

D S e S et Gt s e o e o A Seoat e o S P S S YA i o St S i A SR S R FSSY e PO S e S 4G b hee S Bk S SARL SRS Y S e R SN S SOy S SESHE . A AR S S8 SARAD Sy SRS SRS e N S D SH0RS T S A St St



SIMULATED DATA LIST OF 0&6/09/90
(2022200532233 2233333323032 38228 099

COUNTER NO.

1

M Yt bl Yot s B e T AR N S SO SOS S et Bt ledie St P ke s A M Ak Mt S0y e SR W e i S e et A0 a0 men Y oS0 Amite Mo P e LS AP ety Sieee AN Whapt Save SRS Sieds Rt Seath Mever e it fon PAine Shmte PO tae Soeds B So0ek bor Mv WA e e

v ARRIV.
v TIME

WATING
TIME

COUNT . |
IDL.TIME

it retan ot Yaran So0en 2t ot ot Sone S P Pt S ek o Sl Bt S0040 Sl S Batt POV St Sober o bt et SUOPS SeS Shm Mt SBAAS Sobes SO PN Pl St Sobo% S e o Al S Sl M AL SO Fad S0 S04nS e Mt Soetn B WSS HAs S S S S P SOhen A S Pl bet® et M Ve ey

153.0100
17.0700
17.1000
17.1100
17.1300
17.1700
17.1800

117.0400
117.0700
1171000
117.1100
Y17 ..2000
V172300
117.2500

117 . 0800
117.0900
117.1100
1172000
117.2300
117.2800
117 .2600

0.0100
0.0200
0.0300
0.0100
0.0200
0. 0400
0.0100

0.0100
Q. 0200
0.0100
0.0%00
0.0300
0.0200
0.0100

2.0400
Q.0200
0.0100
0.0900
0.1000
0.0800
0.,0800

Q.0000,
0.0200)
0.0100,
0.0000;
0.000Q0;
0.0000;
Q.0000;

o s S Moot s et Showt S So0be Wy St St S SO b U A4S TS Ao PSR Y TSt TGRS PP S R (e S Sue St Tt WAL AR St e St 0000 SN S eest R SR SHmch St SN e SO SN Sk TS B SO S P A S S S e S S Mgt Sieet Oepn Seate S S S s
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SIMULATED DATA LIST OF 0&/709/90
1883333233323 3388233323322 30008

COUNTER NO.

oees e e S e odn aan Pt GereD mas St MBee Seesd Mrme e Goshs A Smied Seies o SOOLS Sy WS SHTRY SRS IR eSe SR PSR FeveS S Fevee S ke $9004 St M Mo0s S ase mend s $mved S et S0 G000 O $0000 US4 S 004t FARS Sommm et A Pvaey e BAPRS 2004 P e PR P Pk e Gl B oo e et

WATING
TIME

COUNT . |
IDL.TIME

99
1100
1101
1102
1103
1104
1105
1106
1107
+108
1109
1110
1111
1112
1113
1114
11138
V116
1117
1118
119
1120
1121
1122
V123
1z

1123
1126
1127
1128
1129
1130
131
1132
I A
1134
Y13XS
1136
V137
1138
139
1140
1141
1142
1143
1144

'
112.0000
:

12.0100.
12,0200
:1 . 0300

'112.0400
12,0600
112.0800
112, 1000
112.1400
V12,1600
1 12,1900
12,2000
V12,2200
V12,2400
112.2%00
112.2800
112.2900
13,3100
1E3.3FZ00
113.4500
'1J.ﬁ’no

2.8400
'13.5500
113.5600
113.3800
114, 0000
114.0100
114.0200
14,0300
114.0500
1 14,0600
1140900
114, 1000
14,1200
114.2100
1 14,2300
1 14.2400
114.3100
114.32900
114.4000
14,4100
114 .43200
1 14.4700
1 14,5300
114.55800
14,5700
114.5800
115.0000

14.3400
14,3700
14,3900
14.4000
14.4100
14.4300
4,4400
4.,4800
4.4900
4,5%100
3.0200
8. 0600
5.0800
5.1200
5.1320Q0
5.1600
3.1800
a .L‘.(.)H

1
1
1
1
1
1
1
1
1
1
1
15
1
1;.&90”
15.32400
15,3600
15.3800
15.4100
13.4400
19,4700
15.5400
15,8800
15,8600
15.8900
16.0000
16.0200
16.0300Q
16.0600
16.1000
16.1200
146.1800
16,2100
116.2400
116.2800
V16,2700
116.3100
116.4000
1 16.4200
116.4600
116.8300
116.3300
116.5800

14.3700
14,3900
14.4000
14.4100
14.4300
14.4400
14.4800
14.4900
14,5100
15,0200
15.060Q0
15.0800
15%.1200
15,1500
15.1600
15,1800
15,2200
15,2400
1\- L] 4_(?(,0
15.3400
15,2600
15,3800
15.4100
15.4400
15.4700
15,8400
15,5500
15,5600
15.58900
16. 0000
146.0200
16.08%00
16.0600
16.1000
16.1200
16.1800
16.2100
16.2400
146.2800
16.2700
16.3100
16 4000
16.4200
16.4600
16. 8300
14.588%00
16.3800
17 .0400

0.0100
©.0100
0.0100

O

QO

Q

L0100
Q.
- 0200
Q.
» 0200

0100

Q200

0.0400

Q.
Q,

0.
0.
Q.

Q

(§]

0200
0200
0100
0200
Q200

L0100
Q.
Q.
L0100
0.

Q3OO0
Q100

Q200

0.1200

Q.

0800

0.0100

0.
Q.
0.
Q.
L0100

Q

0100
0100
Q200
Q200

0.0100

Q.
0.

Q
Q

Q100
O200

0100
- Q300
Q.
0.

Q100
Q200

0.0800
0.,0200

0.
(:)l

Q
Q
Q

0

0100
0700

L0800
<0100
20100
c’.

Q200

0400
0.
Q.

Q600
Q200

). 0200
0.Q100

Q.

0200

0.0300
0.0200
0.0100
0.0100
Q.0200
0.0100
0.0400
0.0100
0.0200
0.1100
0.0400
Q.0200
0.0400
0.0300
0.0100
0.0200

2.3700
2.3800
2.71800
2.3800
2.3900
2.3800
2.4000
2.3%00
2.3700
2.4600
2.4700
2.4800
2.3000
2.3%100
2.3100
2.8000

Q,Q000 ]
0,.0000!
0. 0000
Q.0000]
Q. 0000
Q. 0000,
Q.0000]
0.0000)
Q.0Q000,
0.0000;
0.0000,
0,0000;
0.0000}
0. 0000,
Q.0000,
Q. Q0000
0.0000,
0.,0000;
Q. 0000,
0.0000,;
0.0000}
Q,0000!
Q.0000,
0.0000,
Q. 0000,
Q.0000,
Q.Q000 )
Q0.Q000!
Q.0000 !
0.0000,
Q.0000),
Q.0000;
Q,0000}
Q. 0000,
Q.0000
Q.0000,;
0.,0000
0.0000;
Q. 0000,
Q.0000}
Q.0000
00,0000,
00,0000}
Q.0000;
Q.Q000,
0.0000;
Q.0000
0, 0000,

o e et St S . R 098 i M 048 St S i vt e Pt o SeveS PRSSS d SHS s AroT} B Attt M e it e S e S A elh ot i e e S SHARS St S Skt Tt o oo vt 4k S o o Skt S e S S S b TRARY S et v S e e S S Tt it

TIME FORMAT IS5 HH.MMSS WHERE H=HOURS,M=MINUTES &
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:

)

1

]

1

]

t

:

)

'

]

:

]

:

1

]

1

1

]

1

:

(]

]

H
0.0400 | 2.95300
Q.0200 | 1.5300
Q.0300 | 1.3600
Q.0300 | 1.4%900
0.0200 | 1.4300
Q.0200 } 1.4400
0.0300 | 1.4600
Q.0300 | 1.4800
Q0.0300 | 1.4900
0.0700 1 1.5400
0.0100 | 1.%400
Q.0100 | 1.5400
0.0300  1.34600
0.0100 | 1.35%00
Q.0200 | 1.35600
0.0Z00 | 1.3%600
Q.0100 | 1.9600
Q.0400 | 1.5700
0.0200  1.3100
0.0600 | 1.5800
Q.0300  1.3700
Q,0300 ; 1.353200
0.0100 | 1.4600
Q,0200 } 1.4700
0.0400 | 1.3000
Q.0900 | 1.5700
Q.Q200 | 1.3500
Q.0400 ' 1,8%300
0.0700 | 1.8800
0.0200 | 1.8800
0L.0300 | 2.0000
Q.0600 | 2.0400

S=SECONDS



SIMULATED DATA LIST OF
1SS 3222333333223 0330332222222 02001

NO. 2

06/09/90

oot T (ot B i Sl St e PR AR P e b et et TOVRS S P SATR i Mot SesoF o iy AR SO AP b R oot e Suket SS0R A TR SRS Tr Bl Fobes St et o A Y ARl Vs Fees At 2o SAa Soce St St e o P bom Sabel SOt S WO . S S e Semte St Dk 844 Seaes v

WATING
TIME

COUNT . |
IDL.TIME

2 e 4aem et e oo $HIRR SUIOE Al o130 ToRSR AOR Sride ceedp el Ak S W YR Somn YA fmrst Mot HE CULAR KO AR BRoop S Sevem Seass St ~Hun 448 VR LRSS S mete mmses et Fides i} oo} VNS KoM o bt oo Rk Mo S it i ST o S S S LARS HAPR MO RO o o s g ek W0t S A T

23

8.4000
8.53%00
?.1900
F.2400
? .. 4900
10.1000
10.2100
11.0600
11.35100
12.0200
12.0900
12.1100
12.1200
13.8300
13,3500
14.2100
14.2400
14,8700
15,3200
16,0000
146 .0300
16.0800
16.4700
17.1200

]

t 8.4000
7 B8.3300
7 F.1900
V9.2800
v 2.4900
1 10,1000
110.2100
111.0600
11,8100
t12.0200
12,1100
112.2100
V12,2600
11E.8300
1 13.5600
114.2100
114 . 2600
114 .5300
V15,3200
116.0000
1 16,0300
1 16.0800
116.4700
117.13200

COUNTER
i DEPTU
v TIME
i B.4800
i B.5700
Vo 9.2800
T RCE200
i ?.3400

110.1900
1102600
111.1100
111.3300
112.1100
112.2100
112.2600
:12.3U00

KA T.Nelel
1140500
114.2600
114 .27Q0
114.5800
1153500
116.0200
16,0300
1161800
116.5100
117 .1600

1]

3

! 0.4000
v 0.1300
' 0.2400
1 0L.0800
Y0.2500
v 02100
P0.3100
V0.4500
Y0.4800
i 0.1100
L 0.0700
P O.0Z200
P0.0100
: Q2300
V0.0200
V02600
: ().Q OO0
: . 2900
! 0.3900
FOL2800
V0. 0300
P 0.0500
{0.3900
v DL2600
]

1

0.0800
0.0200
0.0%200
0.0400
Q.0800
0. 0900
Q,0300
0, 08300
0.0400
0O.Q900
Q. 1000
Q. 0800
Q.0700
0.0300
QL0900
0. 0300
0.0100
0.08B00
0.0300
0. 0200
00,0200
O.0700
0.0400
Q.0300

0.0800
0.0200
0.0900
0. 0800
0. Q500
0.0900
0.0300
0.03%00
0.Q400
0.09Q0
0.1200
0.15%00
0.2100
0.0Z00
0. 1000
0.0300
0.0300
0.0500
0. O300
0.0300
0,0200
0.Q700
0.0400
0.0300

0.1000:

L0700
0 2200,
0.0000!
QL1700
0.1600;
0.0200!
0.4000"
0. 4000
0.0700}
G O000 !
0. 0000}
00,0000

2000}
Q.0000 ]
0.1600!
00000
0.2600!
Q,.3400,
Q. 2800,
0,.0000]
0.0300!
QL3200
0.2200;

400t e avtan Maaas s o Tl O 4O PO O St e Smrnt Sne Aohd WHOAS P40 Wi SO B, et e D AR SN PO, e e P e SesLE s Wb A WAL Yt St Sy S Skl ) U4 P b B S St s Sty S A4 SS1S T M S S i e A VRVAD SOV VORGP Shdld S b St S et WO

170



QUEUTHNG SYSTEM AMALYS1S REPORT FOR STMULATED DATA
HEKERKAKERRAERRRE R AR RRAKRRA R AR KRR AR AR A KA X R LR XN F R NN X R R NN

FOR COUNT NO: 1

FOR 6 WEEKS OF SIMULATED DATA
TOTAL NO OF ARRIVAL OF CUST.
AVERAGE NO OF ARRIVAL / DAY
AVERAGE WATING TIME/CUSTOMER :

5

K

1 Hnura 9 Minutes 15 Seconds
AVERAGE SERVICE TIME/CUSTOMER: 3 Minutes 24 Seconds
AVERAGE ARRIVAL GAP ......... : 2 Minutes 56 Seconds
AVERAGE COUNT.IDLE TIME/DAY. 22 Minutez 46 Seconds
TRAFFIC INTENSITY ....cveeeo.s .16
SERVER UTILISATION . .0t 78 27%

RQUEUING SYSTEM AMALYSIZS REFORT FOR SITMULATED DATA
RARRARERRRRRARRARRRRRA AR AR LA RRAERRE RN AR AR AR H KRN R KRN X

FOR COUNT HNC: 2
FOR 6  WEEKS OF SIMULATED DATA

TOTAL NO OF ARRIVAL OF CUST. : 1
AVERAGE NOO OF ARRIVAL / DAY :

28

{9 —
-~ g

AVERAGE WATING TIME/CUSTOMER : 6 HMinutes 3 Seconds

AVERAGE SERVICE TIME/CUSTOMER: 4 Minutes 16 Seconds

AVERAGE ARRIVAL GAP ......... : 17 Minutes 3 Seconds

AVERAGE COUNT.IDLE TIME/DAY..: © Hours 17 Minutes 20 Seconds
TRAFFIC INTENSITY ...........:0.24

SERVER UTILISATION L ......... : 19.08%

QUEUING SYSTEM ANALYZSI1S REPORT FOR SIMULATED DATA
KEFRRAR KR ERRRFRRARARRFR AR RN AR A ARSI AR R AR R TR R RE R AR AR F XA KKK

FOR COUNT NMND: 3
FOR 6 WEEKS OF SIMULATED DATA

TOTAL NO OF ARRIVAL OF CUST,. 218
AVERAGE MNO OF ARRIVAL / DAY : 76

AVERAGE WATING TIME/CUSTDOMER 5 Minute 48  Seconds

AVERAGE SERVICE TIME/CUSTOMER: 5 Minutes 32 Seconds

AVERAGE ARRIVAL GAP .........: & Minutes 40 Seconds

AVERAGE COUNT.IDLE TIME/DAY..: 1 Hours S Minutes 38 Seconds
TRAFFIC INTENSITY .....¢.....:0.098

SERVER UTILISATION .......... : 70.00%



QUEUE LENGHT'S REPORT FOR STMULATED DATA
eSS E R R E RS E RS R EE R EEE SRR SRR SRS R R Y

FOR 6 WEEKS OF SIMULATED DATA

LONGEST QUEUE LENGHT FOR COUNTER NO .1 = 65
AVERAGE QUEUE LENGHT/DAY FOR COUNTER NO .1 = 16
LONGEST QUEUE LENGHT FOR COUNTER NO .2 = 5
AVERAGE QUEUE LENGHT/DAY FOR COUNTER NO .2 = 0
LONGEST QUEUE LENGHT FOR COUNTER NO .1 = 36
AVERAGE QUEUE LENGHT/DAY EOR COUNTER NO .1 = 7
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Simulated data analysis report indicated that average number
of arrivals per day was 135 for Counter Number 1. Average waiting
time at this counter is 1 hour 8 minutes and 15 seconds. Average
service time was 3 minutes 24 seconds. The time gap between
arrivals was 2 minutes 56 seconds. Average counter idle time was
22 minutes 48 seconds. Traffic intensity at this counter was as
high as 1.18. Server utilization was 78.37%. This counter issues
tickets for the Sayadri train, II Class Reservation.

The aversage number of arrivals for Counter Number 2 has been
27 customers per day. Average waiting time was 6 minutes 31
seconds while average service time was 4 minutes 16 seconds.
Average arrival gap recorded was 17 minutes 34 seconds. Average
counter idle times were 6 hours 17 minutes 20 seconds per day.
Traffic intensity was as low as 0.24. Server utilization was
18.08%. This counter issues tickets for both Mahalakshmi &
Sayadri 1lst Class and A/C reservations.

Counter Numger 3 had an average arrival of 768 customers per
day. Average waiting time per customer was 52 minutes 48 seconds.
Average service time at this counter was 5 minutes 32 seconds.
Average 1idle time per day was 1 hour 5 minutes 38 seconds.
Traffic intensity was 0.98 and server utilization was 70% at this
counter. This counter issues tickets for the Mahalakshmi train II
Class Reservation.

Simulated data Graphs:

These graphs are generated by the computer to provide a
pictorial‘representation of the simulated data. Graphs are drawn
for the entire system as well as for individual counters. These

graphs sppear in subsequent pages of this section.
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The purpose of these graphs is to highlight arrival patterns
for individual counters and the whole system, and during various
houfs of the day to enable the researcher to draw conclusions
with the help of these graphs. There are 8 different graphs in
all, drawn with help of the computer, for simulated data.

Graph Number 1: Relationship between number of arrivals and
the days of the week, for the entire system.

ﬁxﬁ2h~ﬂumbgn;2; Average number of arrivals v/s hours of‘the
day, for the entire systen.

Gxaahuﬂnmhgx_34$+§L These graphs show average number of arrivals
v/s days of the week, for individusal
counters.

Graph Number 6.7.8: These graphs represent the relationship
between various hours of the day and average
number of arrivals, at individual counters.

It 1is observed from the graphical analysis that maximum
number of arrivgls were on Mondays and Saturdays for the entire
system as well as individual counters and the busiest hours of
the day weré the periods 8-11 am and 2-3 pm for the entire system

as well as individual counters.
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