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Approximate Conversions from Metric Measures

When You Know Multiply by To Find
LENGTH

millimetors 0.04 inches

centimeters 0.4 inches -

meters 3.3 foot

meters 1.1 yards

kilometers 0.6 miles

AREA

square centimeters 0.16 square inches

quare meters 1.2 square yards

square kilometers 0.4 square miles

hectares (10,000 m?) 25 acres

MASS (weight)

grams 0.035 ounces

kilograms 2.2 pounds

tonnes {1000 kg) 1.1 short tons

VOLUME

milliliters 0.03 fiuid ounces

liters 21 pints

liters 1.06 quarts

liters 0.26 gallons

cubic meters 35 cubic feet

cubic meters 1.3 cubic yards

TEMPERATURE (exact)
Ceisius 9/5 (then Fahrenheit
temperature add 32) temperature
° °F
F 32 98.6 212
-40 0 IbO 80 | 120 160 200 '
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ABSTRACT

This report describes and presents the results of a study to develop a
microcomputer based software to retrieve data automatically from the Automatic
Traffic Recorders, ATR. The computer program presented in this report may be
executed on a KAYPRO-2 microcomputer and with only a minor modification, may
be used on many other CP/M based microcomputer systems running MBASIC. The

program has been developed in a high level language, MBASIC, for simple
maintenance and modification at a later date.

KEY WORDS: Automatic Data Retrieval, Microcomputer, Telecommunications, CP/M




SUMMARY

This documentation describes the results and a product of research study
to develop a microcomputer based software for automating the data retrieval
procedure, The computer program presehted in this documentation should be
a useful tool to communicate and to retrieve data automatically from the
permanent count stations. The retrieved data may be stored on a floppy
diskette for permanent storage and data analysis.



IMPLEMENTATION

The automated data retrieval system presented in this report should be
useful to transportation engineers who need effective tools for acquiring the
critical data from the permanent traffic counter stations. It may be used to
retrieve the raw data, interogate the status of the field equipment, print out
the reports, and to store the raw data.on a floppy diskette for a permanent
storage.

DISCLAIMER

The contents of this report reflect the views of the authors who are
responsible for the opinions, findings, and conclusions presented herein. The
contents do not necessarily reflect the official views or policies of the
Federal Highway Administration or the State Department of Highways and Public
Transportation. This report does not constitute a standard, specification, or
regulation.
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INTRODUCTION

Electronic data collection systems are being used by the State Department
of Highways and Public Transportation (SDHPT) in many locations throughout the
state of Texas. These permanent traffic counters automatically collect and
store data continuously. Data is retrieved from these counters through a
telecommunication system whereby each permanent station is polled daily. This
automatic data collection and telecommunications system has greatly reduced
the manual effort in data collection and has increased the accuracy of the

collected data.

However, the SDHPT also needs to communicate with each individual
permanent counter station to verify the proper functioning of the equipment
and to retrieve those data that were missed during the polling procedure. The
primary purpose of this study was to develop a microcomputer based software
that will automate this communication and data retrieval procedure with each

individual permanent count station.




AUTOMATIC RETRIEVAL OF ATR DATA

SITUATION

Currently, many TELAC permanent counters are installed and are under
operation., To retrieve the data from TELAC, one must manually dial the phone
number of the particular station and send the commands to ask TELAC to
respond. Usually the commands used are somewhat complex and the data format
which TELAC sends back is hard to understand. This study developed a program
to aid in communication with TELAC without any specific knowledge of the
equipment required by the user.

BACKGROUND

SDHPT currently operates over 50 permanent count stations equipped with
an automatic vehicle counter network. This permanent vehicle counter
equipment is made by both Streeter Richardson and Sarasota Automation, and
both use the same communication protocol to communicate with other computers.
Hence we refer to them as identical equipment and are referred to as TELAC in
this report. These traffic recorders operate in a roadside cabinet to collect
and store the vehicle counts continuous]y; These recorders are polled by the
SDHPT's Nova-800 minicomputer and the stored data is transferred and stored
onto the SDHPT's main computer. The software developed under this research
study now enables the SDHPT personnel to communicate with the TELAC stations
through a KAYPRO-2 microcomputer via a smart modem.

The protocol used to communicate with the TELAC is divided into three
groups. The COMMAND protocol is used to send commands from the main computer
to the TELAC. The RESPONSE protocol is used to acknowledge the receipt of a
DATA BLOCK or a COMMAND BLOCK. The DATA protocol is used to receive DATA
BLOCKS from either the computer or TELAC. Al1 characters are ASCII, one start
bit, 7 data bit, even parity, and one stop bit.




“pLE"
MENQ"
“STX"
"ACK"
" NAK"
"CAN"

1] ETBII
IIETxlI
"CMD CHR"
i BCCN

PROTOCOL BLOCK FORMAT Descriptions

Command block "DLE-CMD CHR-ID data ETX-BCC"
Intermediate block "STX-CMD CHR-ID data ETB-BCC"
Last block "STX-CMD CHR-ID data ETB-BCC"
Response block "ACK-CMD CHR-ID-ETX-BCC"

"NAK-CMD CHR-ID-ETX-BBC"
"CAN-CMD CHR-ID-ETX-BBC"
"ENQ-CMD CHR ID-ETX-BBC"

Control Characters and Their Meanings

Indicates
Indicates
Indicates
Indicates
Indicates
Indicates
character
is out of
Indicates
Indicates

start of a new command.

a request to send last response to a data block.

the start of a new data block.

good command or good data block received.

bad data block received. Send last data block again.
an invalid command, invalid data request, an invalid
received or that one of the data parameters received
range. .

that an intermediate data block is being sent.

that the last data block is being sent.

Is the TELAC ID and consists of two characters i.e. "01".
Is a block character that is the module "63" sum of all the

characters sent, plus "64",

This does not include the "STX",

"DLE", "ACK", "NAK", or "CAN" characters, but includes the "ETB"
or "ETX" characters, This will be a printab]e ASCII character,
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USER's GUIDE

SET UP PROCEDURE

This documentation describes the usage of a program named TELAC.bas,
which helps the user to communicate with the SDHPT's permanent traffic
counters using a KAYPRO-2 microcomputer, This program is written in Microsoft
BASIC-80 language.

The set up procedure may be summarized as follows, First, the proper
equipment required includes a KAYPRO-2 computer, a MT212AD smart modem, a
printer, and two disks. Connect the modem through the telephone 1ine and
connect the data communication line to the computer's J4 serial data I/0 port
and the parallel printer output port. Use the parallel printer output port to
connect the KAYPR(O-2 computer with the printer. You may still use the
telephone after connecting with the modem computer.

To execute this program, use the KAYPRO-2 computer connected with the
smart modem, a program disk which is labeled "TELAC" and a data disk which is
labeled "TALAC.dat". Put the program disk in drive A:, the data disk in drive
B:, and turn on the computer, After it is booted and Aé>-prompt appears on
the screen, type "mbasic t" to start the program.

EXAMPLE: >0 mbasic t

The program will then ask which action it is to undertake by displaying
the following menu which will be denoted as the start menu throughout this

user's guide.
START MENU

1) call station
2) manual call

3) print the file
4) exit to CP/M




Press 1, 2, 3, or 4 for the desired action., Usually, you will want to
call the station to retrieve some data. In this case, press (1) and the
program will prompt the user to type in the station number to be called. A
1isting of all stations may be obtained by entering <RETURN>. Option (2) may
be used to make a phone call to the station whose number is not in the
"phone.dat" file. If this option is selected, the area code and the local
telephone number of the station to be called is required. The telephone
number should be in the form ###--####. Option (3) is used to make a print
out of the data which is already stored on the data disk. The program may be
terminated by selecting option (4).

Once a station is selected, it will automatically make a phone call to
that particular station. If connected correctly, program execution will
continue in order to communicate with the TELAC.

*Call the station.*

In this mode, a station may be called directly by typing the sequential
number or the station 1ist is displayed on the screen. When <RETURN> is
entered and the station 1ist appears on the screen, there are several options.
By typing the station number, you can call the station. To see the next page
of the listing just press <RETURN>., If it is desirable to see the previous
page, press “-" and the program will display the previous page. After a
station is selected, the program will display the selected station and call
the correct telephone number. If correctly connected, the program will

display the main menu.




The main menu is displayed as follows:

MAIN MENU
0) Terminate telephone call
1) Send current TELAC status
2) Send the requested dat's data
3) Count monitor mode
4) Loop monitor mode

Send current date and time

Set date and time

Change program recording interval
RAM and PROM memory diagnostic

—r et N e e S e e N S

O oo ~N o O

Terminate current command

Select one of these ten options by simply typing the proper number, then
the KAYPRO will do the rest of the work. After completion of the desired
communication, exit to the start menu by selecting 0. Be sure that the MUDEM
is reset after the phone call is terminated.

0) Terminate the telephone call

When the communication with a particular station is complete, this option
will electronically "hang-up" the phone call., There are some instances in
which the user has to reset the modem by pushing the reset button on the modem
due to a malfunction of the TELAC. After disconnecting the modem and hanginy
up the phone, it returns to the starting menu.

1) Send current TELAC status

This menu is used to ask the TELAC to send its current status. The
status report consists of the number of the days which TELAC can store data in
its memory, the number of days currently stored, number of data blocks per day
(usually 24), and the number of the data channels (usually 2 in normal
circumstances).



2) Send the requested day's data

This option is used to retrieve the data stored in TELAC's internal
memory. When called, this routine will prompt for which day's data is
requested. TELAC can send any day's data stored in its internal memory. To
select a day, input a number which is the difference between today and that
particular day. For example, 0 for today, 1 for yesterday, 2 for the day
before yesterday, etc. Since TELAC can store up to 80 day's data, the number
selected must be in the range between 0 and 80.

After sending the request to TELAC, it waits until all the requested data
is transferred., An indication of this transfer process is shown by displaying
of a dot whenever it recieves a block of data. It takes approximately 10
seconds to receive one day's data. '

Once it receives all the data, the program asks if it is required to
produce a print out of the data or to simply store the data into the data
disk. Enter "y" or "n" as required. Make sure the printer is properly
connected and turned on before proceeding. If the option to save the data on
the disk, is selected, the program would also prompt for the name of the data
file on which to store the data. It is suggested to name the data files
according to the date (e.g., "AUG-11-85") to provide for consisting and a good
record keeping format. The data being stored in this way may be retrieved by
choosing option (3) (1ist the data file) from the main menu any time a data
listing is required. Approximately 200 day's data may be stored on a single
diskette.

3) Count monitor loop

This routine displays the current time and the counts of each data

channel. Usually there are two channels designated. Channels 1 and 2.




4) Loop monitor mode

When called, this routine asks TELAC to send the information whenever the
loop detects a vehicle. It would display three characters at a time. For a
detailed explanation of these characters, refer to the TELAC manual. To

interrupt this loop detector mode, press "x" and wait. Exiting this mode may
not be immediate and may take time.

5) Current date and time

This routine displays the current date and time stored in TELAC. If this
date or time is incorrect, you may correct them using option (6) from the main

menu.
6) Set date and time

This routine is used to change the date and time setting of the TELAC or
to initialize it. The correct date and time should be entered according to a
format of MM/DD/YY/HH/MM. Be sure to type in the "/" as directed.

7) Change program reading interval

Usually, TELAC is programmed to read and record the data at 15 minute
intervals. Only two other intervals (30 or 60 minutes) are possible. These
may be selected by pressing 1, 2, or 3 and not by entering 15, 30, or 60.

8) RAM and PROM diagnostic

This routine asks TELAC to send its RAM and PROM status and display it on
the screen. The error codes are of the form ####. An error code of 0000
indicates no error. Refer to Table 1. for a detailed description of the error
codes.



Table 1.

RAM and PROM error codes

Code Board IC or IC's
1101 to 1104 CPU bd. u-17
1105 to 1108 CPU bd. U-18
1109 to 1112 CPU bd. u-19
2101 to 2106 8K RAM bd. u-12
2107 to 2112 8K RAM bd. U- 6
2201 to 2206 8K RAM bd. u-11
2207 to 2212 8K RAM bd. u-5
2301 to 2306 8K RAM bd. uU-10
2307 to 2312 8K RAM bd. U- 4
2401 to 2406 8K RAM bd. U-9
2407 to 2412 8K RAM bd. u- 3
3003 CPU bd. u-7, 8, 9
3004 CPU bd. U-4, 5, 6

10



9) Terminate current command

This is to inform the TELAC to terminate the execution of current
command .

MAINTENANCE

The program does not need to be modified unless the telephone protocol is
changed such that this program is used at the other places. In that case, you
should find the segment of the program which makes the pre-dial to access the
TEXAN 1ine or access an "outside" line., It is set up to dial "8" first to
call the station if it may be reached via the TEXAN 1ine "9" + area code and
local number to call the stations elsewhere. You can just find that segment
and change the numbers.

Another part of the program which may require modification is the
telephone data file. The data file to store the telephone numbers of the
stations is called "PHONE.DAT" and is stored on disk A:. When these changes
occur on the 1ist of phone numbers the data file must be updated. The data
file was written using the word processor WORDSTAR. Using WORDSTAR, phone
numbers may be easily inserted, deleted, or modified. To invoke this process,
type WS PHONE.DAT. at the CP/M prompt. Refer to the WORDSTAR manual for
details on the correct procedures to modify the data file. The data file
should be on disk A, Since the diskette is usually write protected, the
write-protection tab may have to be removed to update the program or the data.
It is strongly recommended that a back-up of the TELAC program disk be made
prior to attempting any changes in case of mistakes made during modification.
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13 REM

20
Z0
40
SO
&0
70
en
S0
100
119
120
120
140
150
1&0
170
1go
190
200
210
220

229

240
250
260
270
280
250
T00
19
RIS

——-
Ry

Tan
TS0
T&EG
370
ZEO
70
A0
410
4202
470
340
450
de0)
37O
430
430

SO0

REM
REM
ETX=I:ENO=5: ACK=6: BEL=7:DLE=16
CR=1T:NAK=21:CAN=24:ETE=23: STX=2

DIM CMD(20) ,FPH$ (200) , DAT (1000) , ES$ (34)
CMD (3) =ASC("0") 2
LLL (1) =49: LLL(2)=ST:LLL(3) =51
(LLL(4)=48:LLL(5)=54:LLL (&) =48

PROGRAM LISTINGS

TR IR N N I O L I Y O T T A L T T O O O O L L L L L L IS O L L L AR Lt A R R K U L R LRI A L LA ] L L L L A N T R T PO T T T T

DATA definitions

CMD(4)=ASC("1")

EL$= " [1]

LIs="

CDs="HARCDEILPX"

FOR

I=0 TO 9
CM(I)=ASC(MID$(CD$, I+1,1))

NEXT

REM
REM
REM
REM

WOOE0 NE RS R0 00 BB A0 AR BB WD B0 LD £8 00 0E RE 00 B0 21 0% 00 OR 60 20 00 00 00 00 D0 U B0 A0 B0 EY R0 00 00 R0 00 A0 00 W R0 V0 N6 UD EE 30 VR U0 B0 DR BR DR AU 60 BU OG0 00 R6 00 M0 40 w8 14

Set Z-80 SI0 port

ouT 0,5

QUT &.4: OUT &.71 = REPM 200 baud,even parity

QuT 6,5: OUT 6.170: REM RTZE enable

QUT 6.7: OUT 4,63 ¢ REM FReceive enable

REM

REM 0 OLE RE ER AT TU R0 BE RS B0 A0 R0 RR R0 00 06 00 D8 DU ND BE G0 4N RO S0 Y AD MR BRORE 10 BE RL R0 0T OB TF N0 NR PR 20 08 00 00 01 VR 00 40 00 A8 40 30 RR M0 AR 20 AW 03 00 WP A0 R RE SR AF
REM Open data file and read it (phone numbers)

REM 4t eveceennssncascnnnonnsoananns feaeumseteses s eaanccensens e nnans
OFEN "i"“,#1, "FHONE.DAT"

INFUTHL FHS (1)

FGR

250

I=1 TC 2E
IMNFUT#1,PHE(I)

IF FH3(I)="END" THEN GOTQ ZIZ0

NEXT
LOSE#!

MAaX=1:

X=CINT(MAX/13)

REM @i o eeecessassoasssaasscsacsssasssacsnossscessnsnencsesaesssanuacs
GOsUR 2200

FRINT:FRINT" 1. Call station"

FRINT:FRINT® 2. Manual call"”

FRINT:FRINT" Z. List the data file”

FEIMT:ERINT 4, Exit to CFR/MY

FRINT:FRINT" select (1/2/72/734) 7 "

GFOSUR SS40:CC3=Y3

FRINT:FRIMT:FRINT

1< Cl:5=":"
IF CC3="4"

I[F CCx:nnov

FRIMT:FRINT:FRINT :FRINT"
Area code=
VAL (ARs ) »999 GOTO

FRINT:

IF VAL (&AR3) =0 OR

[NFUT™

GOTO

3Z0

THEM GOTO &90
THEN SYSTEM

Tvpe number to call.®

"L ARS

in the telephaone

450

13



S10
S20
S0
540
SO
SE0
S70
=80
890
&OO
610
&2
60
&40
&S0
EET
&E70
6EC
&70
70

bS]
PR

7Z0
720
740
7SO0
780
770
e
7S
g0
8172
8Zo
EI0
g4
8S0
&0
870
2gao
g
SO
FLid
FI0
FTO
Q430
FS0
G540
G700
Sz
@I
1000

FRINT: INFUT" Local telephone number = ";LT$
IF LEN(LT$)<>8 GOTO 510
BS=ARS+" "+LT$
G0TO 880
IF CCz<>"1" GOTO 470
FRINT * TYFE THE STATION NUMBER TO CALL (<return> for listing)":FRIN]
INFUT station number —--> ";IN$
IF IN$="" THEN GOTO 1320 '
I=VAL(INS%)
IF IX0 THEN As=FH3(I):G6Q0T0 €&0
FOR I=1 TO MAX
AS=FHS (1)
ST$¢=LEFT$ (A%$,5)
IF STs=INs THEM GOTO 8&0
NEXT
FRIMT:FRINT" no such station.e.eccsieessncscnaass try again"
FRINT:FRINT:FRINT:FRINT:FRINT
GATO S60
REM BEDF 20 B0 0F 10 00 S0 B0 VR BR OO0 0T 00 DD B PE B3 PR 00 F0 50 B8 B0 16 10 00 10 U3 00 10 30 00 46 TR 4% 48 38 JE J6 00 36 00 B B2 V6 B0 U0 04 F3 00 30 90 40 00 31 % 80 00 48 (F "
REM Frint ocut data file

.EM LR R R A X LR I O B B NN BN I A ) ® 8 3 5 ® 5 8 0 08 A EECE I e NN eE e TS ee N R S eSS e e eas

FRINT:FRINT: INFUT"Name of the data file = ";F$

FRINT: INFUT " Switch the Frinter on and press <return:> ";Y$
OFEN "i",#2,"b:"+F3

FOR N=Q TO ZI3Z

INFUTH#2.F3
FRINT F3
LERINMT" "
NEXT
CLOSE#Z
GOTa Z70

n
i

g
RE™M
REM Dialing routine

B

FRINT:FRINT:FRINT:FRINT:FRINT:FRINT" selected station : “":;1A$
Es=MIDs (A%,.31,12)

Ds="CFRC ATVL"

GOSUE 1640:60SUE 1780

De="ath"

GOSUE 1440

GOSUR 17&0

FRINT:FPRINT:FRINT:FRINT:FRINT" Now dialing "IES:FRINT:FRINT
DE="CFRC ATDT"

EOSUR 1&£4a0

~RE=MIDS(BE,1.3)

IF AR$="S12" THEN D¢="3,,," ELZE D%="9,,,"+aRE+", "

GUSUR 1540

De=MID=s(B%,4,9)
GOZUER 154G




1010
1020
1020
1040
1050
10560
1070
1080
1090
1100
1110
1120
1170
1140
1130
1160
1170
1180
1150
1200
1210
1220
1270
1240
120
1260
1270
1280
1290
1700
1310

I20
1320
1240
1250
1Z&0
1270
1230
1350
1440
1410
1420
1470
1440
1430
1450
1470
143
1120

IRID]

GOSUE 17&0
FRINT:FRINT: FRINT
GOSUE 2040
IF A=10 OR A=13 THEN GOTO 1040
GOTO 1030
R%._.. "un
GOSUE 2040
IF A=10 OR A=13 THEN GOTO 1110
F$=Rs+CHRZ% (A)
GOTO 1070
FRINT" =====3> "jR2:FRINT
IF Re="CONMECT" THEN GOTC 1190
IF R¢="NO CARRIER" OR R$="ERROR" THEN GOTO 1220
IF R$="NO DIAL TONE" OR R3="FPHONE BUSY" THEN GOTO 1220
RR=VAL (R$)
IF RR=0 THEN GOTO 1030
ON RR GOTO 1190,1030,1220,1220, 1030,1030,1220,1220
GOTO 10Z0
GOTO 2370
Ds="CFRC ATH"
GOSUE 1540:G05UE 17&0
FRINT:FRINT::FRINT" TRY AGAIMN ? (dreturni for yes, others for nol)";
GOSUB %540: IF Ys="" GOTO 9I0
GOTO 8&Q
GOTO 930
REM
REM
REM
FRINT:FRINT:FRINT" # STATION DIST LOCATIGN TELEFHOWE"
FRINT" === - - "
RETURN
FOR II=t TO MX
GOSUR 1290
IF II<1 THEN II=1
FOR I=1 7O 18
J=1I%128-18+I
IF J<10 THEN FRINT"™ "3
IF J<100 THEM FRINT™ "3
IF J=:MAX THEN FRINT:G0OTQ 1410
FRINT* “3J3SFC(4);FH3S{J)

@ 8 ® 8 @ % P W A TS E S S S SN NS S S C P T ST O C SN U S C NS AN ED AN TSRS ESsesssEn

NEXT

FRINT" - ————————— e —— "
FRINT" <return> to continue, *=' to gc back., # to dial”
INFUT: " 727 to exit : select ane —--—-> ";INS

[F INs="" THEM GOTO 1320

IF INs="-" THEM II=II-1 :GQ070 1IZ0
IF INg="X" OR IM&=":" THEMN CGOTO 1540
J=VAL {(IM3%)

IF J<1 OR J:mAX THEN GOTO 1Z7&0
AS=FHE )
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1810

SIO
1520
1540
1550
1S60
1570
1280
1S90
14600
1510
14620
15620
1640
14650
1660
14670
16280
16390
1700
1710
1720
1770
1740
1720
17860

770

1780
17590
1800
1810

530
1870
1340
1850

244
1870
1880
1870
13900
1710
1920
13520
1530
1850
L&D
13270
190
1330

OG0

G070 8s%0

IF II=MX THEN II=II-1
NEXT
FRINT:FPRINT:FRINT" want to scan again (y/n) “:
GOSUB 5240
IF Y¢="y" GR Y$="Y" GOTO 1290
GOTO 370
REM
REM
REM
REM Send a Dialing command to MODEM
REM
o
FOR J=1 TO LEM(DS$)
GOEUE 19&0
C=MIDs(Ds$s,Jd, 1)
GOEUR S7370
GUuT 4,AEC(C%)
NEXT
RETURN
REM
REM
REM
REM Send CR to MODEM

REM it ititeneaintnansnnsaasosunensaascsaseneassnsasscaaasaasannasae
ouT 4,13

RETURM

REM LU L L L L L i L L L L L L L T L A T I T L T R L L T N R N N N T N N T R T TR R TR IR R R RN RIEI R}

REM Send a Character to MODEM

REM ittt s reannsansncanas e s et as s e s et enannaasnaanas ctensccsesen
REM '
FT=0
FOR k=0 TQ &
TEST=2"¥
BIT=~ AND TEST
IF BIT = 1 THEN FT=FT+1: IF FT=2 THEN FT=0
MEXT
IF FT=!1 THEN A=A QR 128
GOSUE 19&0
ouT 4,A
FETURN
FEM
FEM ﬂ’.ﬂ:s.‘.','.'.'.'.*sr.‘,’sss.*a.'s.-ss.'s.v,-:.-.‘s.v.iy:.-‘vr.*.‘.'.'.'.'.‘Fo'”’-‘!»‘-‘”-‘
FEM waits MOCDEM 13 ready to receive
R o feeetsevanns

BE=IMF (&)

S=H AND 4

IF B=0 THENM GOTO 1960
RETURN

REM




2010
2020
2070
2040
2050
2060
2070
2080
2090
2100
2110
2120
21302
2130
2150
2160
2170
2180
2130
2200

PP WA X

ey
2210

2220

2230
2240
2220
2260
2270
2280
2270
2200

2710

2770
24010
2410
2420
2470
2440
2450
2350
2470
2429
2460

250

REM.””””””"".".",,’.‘-"?”””’.‘””9.’?!.’.‘,.’9’.'."3,’2'.'.'”?’

REM Get a character from the MODEM

REM tieeeaecaeancoscaacsssnaacsssannsscesssisoanceaceacesesasencsssoannsnsse

E=INP (&)

E=E AND 1

IF B=0 GOTO 2040

A=INF (4) AND 7%146+15

RETURN

CTCs=INKEYS

IF LEN(CTCs$)=0 GOTO 2050

IF ASC(CTC=z)=4 GOTO 21320

GOTO 20S0

A=INF (4)

A=H AND 7%16+135

RETURN

REM

REM e TR LR TR CR T QLSRR QRN ZCTR TR Rl CIeEE T

REM print the start screen

REM ceeeceaanososessasnasuasssasasnsnassscsssassoscsasscssnsssancsaceass

FRINT CHR$ (25)

FRINTsFRINT:FRINT

FRINT® S PSSP PSS EPP RSO TSP REI S22 2200000030833 233332233380¢:
FRINT" X H
FRINT" X Let’s talk to TELAC

FRINT" p 4 p
FRINT® LSS S S S LSS PSSP E R E PSP EE R C RS CE PR DR C PSSR 2ES23 302
FRIMT:FRINT

FRINT:FRINT:FRINT

RETURN

REM

REM R B B N A A A I B B B B B B A A - A B - - S A A B - - N B A I R I B R R A B AN A B 2 B D N R B B B B I A 1
REM

REM

REM MAIM FROGRAM to communicatza with TELAC

REM

REM v 4. eesnsncnnsersenncansan s ae e st asene s a s ns e e cenaneaeresocnnacnnee s
ME(1)=" SEMD CUREFENT TELAC STATUS"

M$(2) ="
MS (I ="
M3 (4) ="
ME(S) ="
ME (&) ="
M$ (T ="
MS(5) ="
ME(F) ="
Mz (D) ="
TE="MAST
GOSUE 7
FOR =0
FRINT

SEND THE REQUESTED DAY s DATA"
COUNT MOMITOR MODE™

LCOF MCMITOR MODE™

SEMD CURRENT DATE AND TIME™

SET DATE AND TIME"

CHE&MNGE FROGRAM RECORDING INTERVAL™
RAM AND FROM MEMORY DIAGMNOSTICS®
TERMINATE CURRENT COMMAMD®
TERMINATE TELEFHONE CALL"

ER COMMAMD MEMU"

Lo

TQ 9

17



2810

2820

2570
2540
2550
2560
2570
2580
2590
25600
2610
2620
26720
28640
2650
2680
2670
2&E0
28690
2700
2710
2720
2730
2740
27350
2780

2TTO

-~

2780
2790
2800
2910

o d b

28210
28I0
28490
2880
28580
2eTO
285¢
2820
2900
2919
2929
2970
2940
2950
2980
2570
2EE0
Do)

OO0

FRINT"  *3I;".";M$(I)

NEXT

FRINT:FRINT" - ———————— - ——
FRINT: FRINT" SELECT CNE (0-9) : “;

I$=INKEY$: IF LEN(I%)=0 THEN GOTQ 2550

IF I3<"0" OR I$>"9" THEN PRINT CHR$(7):G0TO 2550

FRINT I%

CC=VAL (I$)

CMD () =5

CMD (1) =DLE

EMD (2) =CM(CC)

CMD (S) =ETX

IF CC=2 THEN GOSUE 2930

IF CC=4 THEN GCSUE 3270

IF CC=7 THEM GOSUER 34370

GOSUE 2780

GOSUR 3590

GOTO 2710

FOR I=1 TO P:LFRINT DAT(I),CHR3(DAT(I)):FRINT CHRE(DAT(I));:NEXT
LFRINT:LFRINT

ON CC+1 GOSUB 5800,4250, 4450, 5080, 5460, 5270, 5480, 5460, 5500, 5450
FRINT: FRINT: FRINT

FRINT:PRINT:FRINT" FRESS ANY KEY TO CONTINUE"

GOSUE S920

GOTO 2470

REM
R EM i ittt eeennnsnsasosancanasessessanaansenenscescncsoacnoscsasanss
3
REM
REM Send command to TELAC
REM tiiiiceencanens c s e e fseanassesnena fet e e sn s csaseesaceman
BE=-CMD (1)
FOR I=1 TO CMD(O)
A=CMD(I)
EE=EE+A
GOSUR 1810
NEXT
IF BE &4 THEM EBE=E+44
IF BB<123 THEN GOTO 2910
BE=BEB-34 : GQATO 28%0
A=RE
GOSUE 1210
RETURN
REM
F\Elq ’.’.1'.'.'.'.'.'.('.’.',’.’."’.?'.Q'.'.'.'.’.’.’.'.!".‘!'.?('.',',C2'.!‘.'.'.'.’.6’.'.’.'.’.',H'.".'.’.’.'.!
FEM Subroutine to make "E" command.
REM . e e e e s a e e m s cae st ereaeaaa c e e cecncsaccastneaonnanena

TO 8
) =49

18




JO10 MBEWO) =" 0. TODAY"

MES(1)=" 1. YESTERDAY"
MES(2)=" 2. 2 Days before"
MBS (3)=" N. N Days before (up tao 80O)"

JOSO T$="SEND THE REQUESTED DAT’S DATA"
T0&0 GASUR S710

ZO70 FRINT:FRINT:FRINT

J0e0 FOR I=0 TO 2

J0Q90 FRINT ME3(I)
J100 FRINT
3110 IF I=2Z THEN FRINT" « "I FRINT® < MIPRINT

I120 NEXT
3130 FPRINT:FRINT
2140 PRINT:FRINT" Select (0,1,2,.....,80) 72 "3
I1S¢ INFUT: DS
Z150 IF Dz="0" GOTO I200
I170 IF VAL(DS) <=0 CR VAL (D<) »8¢ GOTO 2140
2180 IF VAL (D) >10 THEN CMD{7)=ARECI{LEFT$(E23,1))
J150 CMD(B8)=ASC(RIGHT:(Ds,1))
I200 CHMD(9)=ETX
2210 CMD(0) =9
22 RETURN
3:‘:) REM g2 QLR LR CCRRT L2 RE N LR R ERT TN R ERT N EEN T RETREE TSR 2
249 REM 5
I2EOQO REM SUERQUTINE TO MAKE "I" command
T80 REM
T270 REM i ieeeeansenansesssasascssssensnssanssasscessssasscssseasnsssssnanssssascan
280 Ts="SET DATE AND TIME"
GCSUR S710
FRINT:FRINT:FRINT
FRIMT" TYFE IN DATE AND TIME (MM/DD/YY/HH/MM)"

INFUT" “:DT%
IF LEN(DT$)<:>14 THEN GQTO 3300
J=1

FCR I=S5 7O 1 STEF 2

CMD(I)=ASC(MIDS(DT3%,J,1))

MD(I+1)=ASC(MID$(DTs.J+1,1))

J=J+3Z

NEXT .
CMD (1S) =ETX '
CMD (D) =19

RETURN

= = IR U T L T L L L R L R R A

FEM Make "L" command

REM .oeeenn. Gt e et s ae e S eeea e eseeseessssetseteraen s aneens cnes
T$="Change Frogram FRecording Interval"

GOsUR SV10
FRINT:FRINT"
FRINT:FRINT"
FRIMNT:FRINT"

18 minutes”
Z0 minutes®
&0 minutas”

DR VI o
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Z510 FRINT:FRINT :FRINT " select new interval (1-3) "
Z520 GOSUBR 2940

I5TO LL=VAL (Y$)

I540 CHMD(S)Y=LLL (2xLL-1)

2550 CMD(&) =LLL(2%LL)

TS50 CMD(7)=ETX

IS70 CMD(D)Y=7

2980 RETURN

2390 REM

36(:)(:’ REM 1!‘1{%’.".'-‘1'.!!‘.!QQ’.('-t!'.’.!(%(!‘{!%?%l(('.’.!'.’-(('.!((‘(!??‘!'.'!'.(
3610 REM

J6Z20 REM Subroutine to receive DATA from TELAC

JI&TO REM

TEAOD REM i aeesucncoecunssacsasesaasscssoececsannnscadonnassaensnsenoescssssnsas
JLEO FPRINT:FRINT" TELAC Responds ."j

TH60 IF CC=4 GOTO 4080

I670 F=1

J&E0D GOSUER 2040

2690 FRINT".";

700 IF A=STX THEN GOTQ I7S

710 IF A=ACE GOTO 3730

Z720 IF A=sNAK GQTO 3I7S0

720 IF A=CAN G0OTO 3750

I740 IF A=ENQ GOTO 3750

I720 DAT(F)=4

760D F=FP+1

770 GOSUR 2040
730 DAT(F)=4

3790 FP=F+1

I8¢ IF A=ETE THEN FRINT".."3:;: GOSUER 4270

IB10 IF AYXETX THEN GOTO 3770

820 GIOSUR Z040

IBITO PRINT:FRINT

2840 (0SUER 4270

I8%:0 RETURN

TE&Q IF FIRET=EMR THEM GOTO 246501 REM re-send

870 IF FIRET=CAN THEM GOTO 4000

820 IF FIRET=NAE THEN GOTO 2464031 REM re—-zend

890 IF FIRST=ACK THEM GOTO 2930

I900 IF FIRST=3TX THEN GOTQ 950

IF10 PRINT:FRINT:FRINT" Unreceognized respcncse”
I520 PRINT:FRINT:FRINT " Fresz any kev to cantinue':
2970 GCOSUBR 320
I3 EETO 2TS0
9SO CMDO)Y =3
T350 CMD (1) =&CH
I970 CMD(D) =ETX
7930 GOEUR 2780
I920 RETURM
4Gan [F CC=2 THEN FRINT:FRINT:SRINT® Data 1s nat available"
ELSE FRINT:FRINT:FRINT™ Data is out

of range"
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4010 FRINT:FRINT

4020 FRINT:FRINT:FRINTY Fress any key to continue';
400 GOTO 2470

4040 REM

4‘35(:) REr,1 BE B8 U8 €0 Y PR R0 0% 4% RO LR UE D0 00 00 €0 00 43 60 F0 00 00 00 30 AX VR VE VR B0 90 40 50 30 0Q BE 0% 09 60 42 00 0D 40 BV M Gt 1 W fll BB IR

4060 REM SHOW THE LOOF MONITOR OQUTFUT

GO70 REM tveecanosancoecacenssaceannsasacscsaeannsanssaascacscanansnsncsnansaess
4080 T¢="Loop Monitor Mode"

4030 GASUB 5710

4100 FRINT:FRINT"Fress any key to stop monitoring®

4110 FRINT:FRINT

4120 GOSUER 2040

4170 FRINT CHRZ(A);

4140 CTCE=INKEYS$: IF LEN(CTC%) >0 GOTO 4160

4150 GOTO 4120

4150 CMD(2)=ASC("X")

4170 GOSUR 2BZG

4180 RETURN

4130 REM

4:‘:)’.) REM UE0 B0 N0 TR RW R AW 00 UR U8 A0 0 RE A0 PO B0 U0 R0 B0 04 A0 G0 00 00 B2 0 DU A0 A0 FE R0 BN 00 RD A0 W0 PR A0 A8 00 A0 G0 08 00 00 VD DR S0 08 HP AR BR 00 00 10 A0 OF 60 €0 30 B8 40 1o 2%

4213 REM Send ACK signal to TELAC

4277 REM 4 eeeeeaessansscsansnsasecsscssasasssaseansessassncssescsceanassasssssnsaes
4770 CMD(L)Y=ACK: CMD(S)=ETX: CMD(O) =S

4240 BEOSUE 2820

4250 RETURN

A:é‘) ’REM L2 BN BN B I X A I S X N I A A S B I N A 2 B A A A 2 I A A A O A L A S A B A L R L A S B
4270 REM display "A" output

4220 REM tieaaccncncan et essensanseaannueasn PR
4290 T$="CURRENT TELAC STATUS"

4700 GOSUR ST71Q

A4T10 FRINT:FRINT:FRINT

4720 ARS(O)="# of DAY s MEMORY "

4770 AAS(l)="% of DAY s stored "

4740 AAS(Z2)Y="# af DATA blocks per day "

4TE0 AAE(T)="# of DATA CHANNELS "

4750 AAS(4)="Recording Interval "

4ATT7O FOR K=1 TO S: IF DAT(E)=STX GOTQO 4IZ80:NEXT

4730 K=k+4

47720 FCR I=0 TO 2

44300 ASs(I)=" ¢+ "

4410 FOR J=1 TO 4

4320 ASE (1) =A53 (1) +CHRE(DAT (I K3 +T+ED) )

44770 NEXLT

4440 NEXT

43S0 FOR I=0 TQ 2

4340 FRINT:FRINT SFC(S) :~AS (L) ASS (D)

4470 MEXT

4330 RETURHN

3450 REM

430‘) FEP‘ LA A A L A A A A S A A B A Y A A O O A L A T S A L B A L A A A A L L A A
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4310
4520
4520
4540
4250
43550
4570
4520
4530
4500
4510
4620
4570
46310
4L£EQ
45502
84570
4580
46700
4700
4710
4720
4770
4730

720
4750
4770
4720
4730
4800
4812
4520

-

ST0
43410
430
43250
4870
4g30
4855
d3C0
4910
4920
49770
47340
4930
4250
4370
4530
4350

S0

REM

REM Show the "B" command output

REr1 e ® % & 5 @ 8 ¢ 8 & % B F A0 6 € 0 A @ O 8 " S G 0 W 8 &G O S S S S O S S S A N E S B B E O TSNS A eSS e e e
MM=1

FRINT: INFUT" Do you want to make the print ocut (y/n)?";fs$

IF F3$="y" OR P$="Y" THEN FRINT:FRINT" Turn the Frinter on and";:GOSUE S970
FRINT: FRINT" Date Time Channel 1  Channel 2 "

FRINT" =m——————————me e —— —————————— "

IF F$<3>"y" AND F$<>"Y" GOTO 4740

E$(0Q)=BLS$
Es(1)=" Station "
BE(2)=BLS$
Es('z):“ |‘+Q¢§
E£(4)=EL%
E£(3)=BL¢$
Be(&l=L1%
BE(7)=" Date Tima Channel 1 Channel 2¢
Es(8)=L1%
Es(?)=BL%
IF P>y AMD FS<"Y" GBOTC 4730
FOR I=0 70 9
LFRINT Bs(I)
NEXT
FOR I=10 TO 33
FCR M=MM TO MM+S : IF DAT M) =STX GOTO 47&60: NEXT M
IF DAaT(M+1) = ASC("B") THEN MM=M+3 ELSE MHF=MM+1:GE0T0 47S0Q
BEs=CHR3 (DAT (MM+ 1)) +CHRS (DAT (MM+2) )
FOR J=3 70 § STzF 2
BEE=RES+" /" +CHRS (DAT (MM+J) ) +CHR$ (DAT (MM+J+1))
NEXT J
BES=CES+" "
BEs=RE2+CHRS(DAT (MM+7) ) +CHRE{(DAT (MM+2) ) +":
BEZ=SB<E+CHRS (DAT (MM+9) ) +CHES (DAT (MM+10Q) ) |
BBs=RES+" "
FOR J=11 TO 14
BES=RES+CHRS (DAT (MM+3))

NEXT J
BES=RES+" "
FOR J=15 TO 18
EE3=EE$+CHRS (DAT (MM+J)) ‘
NEXT J
Es="  “+BES
FRINT"  “3BES

IF Fe="y" QR FE="Y" THEM LFRINMT * ":BES
MM=MM-+18
NEAT I
FRIMT:FSIMNT:FRINT" Do vou want to save it cn the disk (y/n)?":01%
GOSUR S%4G: IF Ys=oy" QR ¥$="Y" GOTO SO0
FETURM
FRIMT:FRINT" Name of thes file to save : "

22




SO10 INFUT;:;F3%

SOZO OFEN "O0",#2,"b:2"+F$

S0Z0 FOR I=0 TO 33

SO40 WRITE #2,B3(I)

SOSTO NEXT

SO&0 CLOSEHZ

5070 RETURN

508(:) REM ‘ll SO BT 00 N0 A0 00 R0 DY 00 0 00 PR RN UE DR XD 00 0 00 20 00 00 0T 08 0 RE R N0 B 0 R0 BE 00 0R 00 40 00 00 RO 00 60 30 R RY A0 0 LW RO B8 00 B0 OF B0 RN A0 00 00 0% B8 GO0 G

SO0 REM show the "C" command output
T100 REM 1 uecenssnsescanscenancnnssssssssennsosesnssssssanoscssnoossasssssesnss
S110 T$="Count monitor mode”
5120 GASUER 5710
S1Z0 FRINT:FRINT:FRINT
S140 FRINT:FRINT:FRIMT™ Current time = "s
S1S0 FRINT CHRS(DAT(S))+CHRS(DAT (&) ) +": "+CHRE(DAT (7)) +CHR$ (DAT(8) )
S160 FRINT:FRINT" direction 1 Count = ";
5170 FOR I=9 TO 12
S1Sa FRINT CHR%(DAT(I) )
5150 NEXT
S2GO FRINT
SZ210 FRINT:FRINT® direction 2 Count = ";
SIZZ0 FOR I=1Z 7O 16
230 FRINT CHRE(DAT{I));
5240 NEXT
S2E0 RETURN
S2&0 REM
5:7(:) REM PECBS D IR 0N R0 A0 r0 BE TR VR HD AW BT UE MR NE AT RE NG KR 0 00 PR DR R0 RD RO OV DR 00 G0 RE 30 G0 DR IO HD B0 R0 0F A0 REAS R0 R RN 36 3R 00 RN A8 D 00 M8 J3 00 00 R 00 04 R A0 T e
SZe0 REM show "E" command output
TZ2F) REM tneeeecasncennasnssseatssasasaanasassnssssssssssnssncscsmnascsnssssaes
STOO T3="CURRENT DATE AND TIME®
SZ19 BOSUBR ST1O
D FRINT:FRINT:FRINT
FRINT:FRINT" Date : "3
FOR I=5 TO 9 STEF 2
FRINT CHR3S(DAT(I)):;CHRS(DAT(I+1))3
STE0 IF I<59 THEN FRINT"/";
5370 NEXT
SIE20 PRINT:FRINT
E290 FRINT:FRINT® Tim2 : ";
S400 FOR I=11 7O 14
5410 FRINT CHRE(DAT(I));
S470 IF I=12 THEN FRINT":2";
S470 NEXT
5310 FRINT:FRINT
450 RETURN
Sqd,] REM L L O T A T Y I T T R T O A Y AR T A R I T T A A T A T T L R N Y I L R R LI T O R T O LI T IR L O R T T AT L T AR IR BT A LR O IR LA L AR AR AR BN LI ]
5470 REM Mo output.. Return to MAIM locp
S43J REM seee... caaemas
S420 G6AQTI Z7T0

[ —Ira - TR NI T IR I R R R R NI R I NI N R I I N N N T N TR N R I I U R T I LI Y O BT O Y BTN T A L ] LR Y T T RN T I T AL B BT IR L BT
SS00 REM
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S510
SS20
S50
5940
SSSO
o360
S570
83580
SSR0
S600
S610
S&20
S&30
2640
S&ES0
SAE&E0
SE7T0
g.
S&E80
SETQ
S700
S7L0

S7TZ0

5730
o740
S7Z0
ST 50
S770
S720
ST
SEUO
SE1w

=820

S28Io
S840
| ey —P
g oid

S8s&0

REM
REM

show "“F" command output

Te="RAM and FROM Memory Diagnostics"
GOSUER S710
ER=0
FRINT:PRINT" RAM error Code : ";
FOR I= S TO 8
FRINT CHR$(DAT(I));
IF DAT(I)<>4 THEN ER=ER+1
NEXT

FRINT: PRINT:FRINT"
FOR I=2 TO 12

FRINT CHR=(DAT(I) )
IF DAT(I)<>48 THEN ER=ER+1
NEXT
FRINT2FRINT
IF ER=0 THEMN FRINT"

FROM error Code : “;

Everything's 0.K." ELSE

Flease check "

FRINT:FRINT
RETURN

END

FRINT CHRE(26)
FRINT:FRINT

FRINT" Something’s wro

=10
FRINT SFC{(TisT3
FRINT" - -—
RETURN
FRINT B:END
E0TO 2Z70Q
FOR I=1 TO 100 : NEXT : RETURN
REM
REM BB AR BB A0 00 08 0 TR LR OE NL A0 00 00 R A0 U0 02 D2 R0 R0 0€ KB U0 00 10 18 NN R0 DR PR 0N 00 DO 30 U0 00 B0 X0 08 B2 KA BY 04 5% 28 VB VR A8 BD Q0 3% €0 FF ¥R VR UC VD AP MR MO IR
FEM Hang up the phone and bye ....
REM teiiieeinnnceeencannenascsaanacnsamansssasnaas

FRINT:FRINT:FRINT"
GOSULE S940
IF YS=“‘/"
FETURN
DE="CFRC ATH"

GOSUE 1&40¢

GASLUE 17&0

G2TO Z7¢

YE=INEEYS: IF LEN(YS)Y=D GOTO
RETURM
Ye=[NKEVYS:
FRINT Y=
SETURN
FRINTY
CSuUR
RETURN

Are you sure 7 (y/n)";

OR Ys="Y" THEN GOTJ S880

S0

IF LENO/3)=0 GATO S240

hit any

3920

kbey to continue"
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