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EXECUTIVE SUMMARY

The Ocean Programs Office (Code 500) of the Naval Ocean Research and Devel-
opment Activity (NORDA) provided funds in the fall of 1978 to the Ocean Science
and Technology Laborator&&éCode 350) for the development of a versatile XBT
Data Acquisition System. The expendable bathythermograph (XBT) device is
used extensively to obtain ocean temperature profiles at selected locavions.
Relatively recent interest in the mixing and energy propagation mechanisms
of the upper mixed layers of the ocean requires the collection of thermal
data at rates and accuracies greatly exceeding the capability of commercially
available XBT equipment. The purpose, then, of this development was the
creation of a very flexible system that could be software programmed to
collect XBT data from one to four probes falling simultaneocusly or in rapid
succession at data rates of up to 20 samples per second per probe. The
system resolution is 0.019C.

This manual describes the functional operation, interconnections for
system set-up, calibration procedures, and 1ibrary operating programs cf the
developed system. The system is quite flexible in that the user can easily
modify any of thef\ibrary programs or develiop new programs which tailor the
system performance to his specific needs. Considerable redundancy has been
provided in the design so that failures can be quickly bypassed; and the
electronics are modularly constructed so that repairs can be effectad by
rapid replacement, In addition to collection and storage of raw data, the
system has the ability to make off-line conversions to engineering units and
presentation of the converted data in numerous printed and plotted formats
for assessment of quality and com~leteness. These "data looks" can also be
used ]t% fine tune an experiment scenario on site in order to maximize
results.

Immediately after completion of the system, it was utilized aboard
USNS KANE to support an internal wave study's portion of HYDRO 79. The
result of this and other data collection and analysis efforts is reported
in NORDA Technical Note 58 entitled, "Oceanic Environmental Background Obser-
vations in the Sargasso Sea During September 1979". The system has also been
used aboard the USNS LYNCH during the ATOM I experiment in December 1979 and
January 1980. The results of this experiment should be published in a NORDA
renort in late FY 8C. Durine these two at-sea operations. the XRT
Data Acquisition System demonstrated extremely reliable operation with the
only failure occurring in the backup tape recording unit.

This system is available to ocean researchers. Those having an interest
in making use of this system should contact the Qcean Proarams 0ffice
at NORDA. )
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XBT Data Acquisition System

Operators Manual

]
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)

; 1.0 In -~oduction

=

1.1 System Purpose

i The XBT Data Acquisition System has been designed to facilitate

rapid collection of ocean thermal data from one to four vertically

descending sensor probes. The system is capable of operating in a number

of modes and is sufficiently general purpose to permit interfacing with
i— otier oceanographic sensors if such should become desirable in the

future,

e W smma— e m——

L. 1.2 System Features

i_ The System accepts XBT data from up to four launch stations as shown

. in Figure 1. The Launch Stations contain signal conditioning circuitry

P ol
fe

which amplifies the weak temperature sensor signal and sends it over an
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1 interconnecting cable to the Data Interface Unit. Circuitry is also

provided at the Launch Station to audibly notify the operator when to

load and launch an XBT probe.

The Data Interface Unit accepts the analog signals from each of the

Launch Stations and performs aaditional signal conditioning prior to

conversion to aigitized values. This conditioning consists of signal

biasing and further amplification so that selected portions of the

temperature range can be recorded with maximum resolution. In the

~

*»
‘-Aln-u..

present configuration, the temperature range is 100C to 300C with a

maximum resolution of 10 millidegrees (0.010C). Circuitry is also

T

-
JRS
—t



ey
uogels
youne)

¥ YIHINNVT 18X

g

asepa)
uogels
yauney

£ YIHINNYT 18X

<

2o
aun) |eay
(V5786 4
1api0day 5_5__._“. Aeydsig
ade| |endig pue eeq o}
Xe1] 6 nende) | Jamod A'X
sng asepay —— ]
asodng jesauay " sayddng
em“m“mz.__as 1amoq pue
3
i 911013333
o Joeu asepia
Ofeuy UM Xog
jsuuey) ¢ uonounf
L1t
VALY
Vive
uoiels youne)
yoea o0} 3qes

jeulis pue Jamogd

adepau|
uoneys
youne)

C Y3IHINNY] 18X

v

aaepiau}
uceme
youne)

hnag——

FIGURE 1 - XBT SYSTE'" BLJUCK DIAGRAN

LR Ny




TR

Y R SV T IR CH T Wy 7
SRR, b e M 2 P i S

N

Py

‘}Qé'r ¢

P i s 4

F Ry, A RN R PP SR A R R T

T ST e,
“F

L A IS T R e vy

‘."L

N
AT e Ul . o s i &
—

. — -
>y

-

Nt Y, g, . epe .

CR e

s
Xy

- “ LI et e d e g .Ah‘ﬁﬁ\«sﬂi‘exmnlw Py
g .

!

ot N

i

| S

(S

= o= o3

R R L ™ TSI -
= VTN st p gl Sk G £ 4 Cn g ko Mo T T P oo psey poe
- Sy N 2,

T T
ORI st :
e (e ey

provided in the Data Interface Unit for generation of the load/launch

commands and for powering of Launch Station and Data Interface

components,

The Data Interface Unit sends the conditioned signal from each
launch station to a channel of the four channel analog-to-digital (A/D)
converter., The four channel A/D operates under program control of the
HP9825 calculator and converts the analog signal from each active
launch. station into digitally coded values at the programmed sample

rate of 20 samples per second per channel,

Each digital output from the A/D converter is transferred via the
data bus into the HP9825 calculator for examination and storage. During
the various data collection modes, the calculator determines when to take
data, what channels are active, what data is valid, and where the data
should be stored until it is needed for quality assurance inspection.
Details of the programs written for collection of XBT data are contained
in section 3.0 System Opuration. During a data collection operation,

valid data is stored on cassette tape within the HP9825 and on 9-track

aigital tape.

Once a data collection period has been completed (for example,a leg
of data stations) the stored data can be recalled for formatting,
calculation, and pletting on the X-Y plotter. Plotting routines have
been supplied (see section 3.3) which permit graphing of the data in two
ways. The first allows each temperature data point to be plotted as a
functicn of depth for a given probe and for successive probes to be
plotted with an off-set so that the time series of temperature profiles

can be examined. The second routine permits plotting of the temperature
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deviations about mean temperature values thus yielding plots of

temperature variability as a function of depth. Successive plots are

also made by the second routine for inspection of the time series.

1.3 Performance Characteristics

The XBT Data Acquisition System in the present hardware/software

configuration performs with the following characteristics. It should be

noted, however, that these characteristics are not fixed and can be

widely varied to suit other data collection requirements.

1) The system has four identical launch stations, each capable of

3)

4)

being connected to a hand-held launchepr. The launchers and
launch stations are capable of handling any of the Sippican T
series probes; however, software programs have been provided only

for T 7 and T 11 types.

Each of'the four launch station channels is calibrated to accept
temperature data between +100C and +300C with a resolution of 1

part in 2000 (0.05%).

The sample rate is approximately 20/second , with each sample being
time related to any other sample ¢~ that particular probe profile

to within ¢ 50 milliseconds.,

Launch Stations (data channels) #1 and #2 are designateu for
launch of T 7 probes , with one and or'y one T7 probe allowed
in the water at a time. Launch Station #3 is designated for T11

probes only. Launch Station #4 is a spare,

5) A T7 probe car be launched at any time (see Section 3.0 for
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details). The next T7 can be launched as soun as the calculator °

pe

records the previous probe data and so alerts the operaior.

Ty

6) A T11 probe can be launched at any time,provided it is synchronized

e

“)

with a T7 launch and the system operator has activated this special

g Y
% -

mode (see Secticn 3.2).

7) Collected temperature data is recorded on the calculator's cassette
i tape and on an external 9 track digital tape in raw form and scaled
engineering units. During some modes of data collection, small gaps
of a few seconds duration will occur in the recorded data; each data

point recorded can be time positioned to within $C.05 seconds,

. however, for each profile.

' I‘ 8) Data quality assurance programs have been provided which permit graphical
plotting and inspection of the temperature profiles and the variations

about profile means (see Section 3.3 for details).

2.0 System Configuration

2.1 System Interconnections

Figure 2 illustrates the cable interconnections that need to be made
between each of the functional units. The following considerations will
assist in properly configuring the system:

L 1) The Launch Station to Data Station cables are identical with the cable

ends having three color coded wires with spade lugs. The cable_end

connected to the Launch Station must have these wires connected to the

T terminal strip on the box such that each color is matched to a like

color on the handheld launcher cable except that the black wire is not

connected; i.e., only the red and green wires are connected to the

6 x wrad

handheld launcher red and green wires. For any Launch Station not

T~ 4

b
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connected to a handheld launcher, coanect a calibration resistor selected

from Table 1 Section 3.2 across the red and green wires. For each
Launch Station connected to a handheld launcher, insure that an XBT probe

is loaded prior to conducting any calibration checks.

i) ey S Sy

2) Remember that whichever Launch Station is connected to Cata Station #1

connector becomes Launch Station #1.

PP

3) Connection between the Data Station and the A/D converter is via four

—

individual cables and phono plugs. Each plug is numbered as to the

ey

channel it must be plugged into on the rear of the A/D converter.

Swapping of these phono plugs between A/D channel inputs should only be

[FVOIRETVTIIRESUSRY PSRN ———

%, done to work around hardware faults in the Data Station as discussed
P in Section 4.1.
2 ) 4) Connections between the HP9825 caiculator and the various peripherals
% : (A/D converter, plotter, and 9 track digital tape recorder) can be
. made “daisy chain" or "star". The HPIB interface plugs into any
4 one of the three siots at the rear of the 9825 and the other end
f# 7 connects to any one of the peripherals. HPIB interconnect cables
are simply stacked on top of the interface cable end connector
: { g; and routed to the other peripherals for their connection to the bus.
‘HBELN
% ?g E 5) For the HP9825 calculator to function properly it must have a
% 'y ) real time clock module plugged into one of the three slots at the
zi 1 g rear of the unit and the following Read Only Memories (ROMs)
f% 1{ 2 plugged into slots at the front of the machine just below the
Ez . !" i keyboard: String-Advanced Programming and 9872A Plotter-General
;*; '|3f ’i 1-0 - Extended 1/0.
%f ‘il ) 6) In making power connections to each of the electronic enclosures
ﬁh };{ ; ? it is very important to connect each unit to the same phase of
SRR




I

3

e

o

%
{ .
4

o
=
.
i
2 t

ThE
i

Tk g

B LN -
LI T SR 4

Cyom

AT
Grss SRR AR Y

B R S T o S 2 %.;Efz.g‘}.%

R R

v s

et vors

7)

S evas: B i P —— - - roere— Fre——————
v sy VAT T A R AT S TP Y o e NG NN 5 R AR » N Ry RN R A s ﬁm_\
T A rs

the 115VAC 60HZ power system to prevent troublesome AC power
ground loops. It is recommended that all units be plugged into a
power strip and the sirip be plugged into a single power source
outlet. If this measure does not completely remove power ground
loops, it is recommended that an isolation transformer of 500 VA
rating or greater be placed between the power strip and the power

source outlet.

Grounding is very important to proper cperation of the XBT Data

Acquisition System. Signal and power grounds and shields have

been carefully carried through the system to a single point on

the chassis of the Data Station. The ground post located near

the power socket should be connected via a ground wire of AWG #14

or #16 to a bright clean hull {shin) ground. CAUTION: The

f
importance of this hull ground being of high quality cannot be

overemphasized.

2.2 Locaticn of Launch Stations

The four identical Launch Stations are completely portable and can

be located anywhere desired. The present system is supplied with 100

foot cables for each Launch Station but 1on§er cables could be used if

desired,

In locating the Launch Stations, the following considerations

will be helpful:

1) The Launch Station operator is alerted for “load" and “"launch"

operations audibly, therefore, the Launch Station should not be

located next to loud sources of extraneous noise,

2) The Launch Station is moisture resistant and relatively splash
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proof: however, because of the connections required for the hand

held XBT probe launcher the connection terminal strip is exposed.
Once connections are made, the strip should be coated with a
layer of RTV for waterproofing. In addition, it would be wise to
place the box at a location protected from sea spray, rain, and

uirect sunshine.

3) The Launch Station enclosure is nart of the system electrostatic
shield and should not be permitted to touch the metallic hull;
otherwise ground loops may recult. Rubber insulating faet have
been provided on the enclosuie bottom to prevent contact with the
hull and an insulating coating applied to the top and sides, but
care should be taken to insure that objects do not touch or rest

against the box.
2.3 Power and Cooling Considerations

A1l necessary Launch Station power is provided by the Data Station
through the interconnecting cabling. The Data Station is powered from the
samme internal supplies that power each of the Launch Stations. All other
units in the system convain theirown internal supplies. The Data
Station, Calculator, and peripherals are in turn supplied by 115VAC 60HZ
18 power. The 115VAC supply should be clean of transients and reasonably

well regulated. This 115VAC source should be suitable for operation of

computer equipment .,

Cooling will not be a problem for those items located in air
corditioned spaces such as the Data Station, Calculator, and peripherals.

Some care needs to be exercised fo.' the Launch Station, however. The
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Launch Station is sealed rather tightly to inhibit moisture penetration,

and therefore also inhibits the escape of heated air. The Launch Station
box should be kept in a shaded area if at all possible where ambient air

is free to circulate around the enclosure.

s
aYae

2.4 Cautions Concerning Grounds

ISR

XBT operating environments are usually quite noisy electrically.

T e g

This electrical noise can cause significant signal errors and even
failure of equipment operation. Because the XBT probes require a return
signal through the seawater and ship's hull, considerable attention must
3 be paid to shielding and the prevention of ground loop currents. The

i following cautions are advisea:

1) The Launch Stations should be insulated from any metallic surface

e, i
e

by resting only on its rubber feet. No metallics should touch

4 any portion of the housing (box).

2) The Data Station should be grounded to the hull at one point only

and the yuality of this ground should be very good.

AT A

3) A1l 115VAC power connections should be made to a single power

Wk

strip and the strip plugged into a source of computer grade

power, If ground loops do appear to occur, then an isolation

AV § X
U,

transformer should be used between the strip and the computer

grade power source.

-

4) Peripheral units may have to be insulated from conducting

SLY
—

K

X35 2
i il
W s v

surfaces., Particular attention should be paid to the potential

Al £
o ———
T L W LT TR S S S

need to insulate the 9 track tape recorder from hull ground.
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3.0 System Operation

CAUTION - Before attempting to load programs into the calculator or
perform any system operations, be sure that the system interconnections

specified in Section 2.1 have been made.
3.1 Loading Programs

Prior to actual loading of software programs into the calculator's

memory, it will be necessary to perform the following set-up steps:

1) Place the POWER switch on the Dylon Model 1015A Magnetic Tape

Formatter into the ON position.

2) Push the red POWER button on the DYLON/CIPHER Tape Drive Unit so

that it lights up.

3) Load a blank 9-track data tape onto the bottom spool of the Tape
Drive Unit and thread the tape onto the upper spool by following

the arrows painted on the Tape Drive Unit. (NOTE: Make sure

that the WRITE ENABLE ring is attached to the tape).

S

4) Push the LOAD button on the Drive Unit and the tape should

o W—

e A G L B
W,

tension itself. If it does not, try pushing the button again.

The tape should proceed to the load point after the next step,

f=n

and only then will the LOAD botton light up.

.Wy!
(8]
~—

After the tape has tensioned, push the LOAD button again. The

P —— - - ——
D™ i Y
=\ Fahg ‘

tape should proceed to the LOAD point and stop; then the LOAD

button should light up. (NOTE: If the tape refuses to stop

within about 15 seconds, press the REWIND tutton while the tape

e et e
e ]
Ry § ‘r\-‘r’
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is still moving and the same effects will be achieved).

6) Now press the ON LINE button so that it lights up. The 9-track

digital tape recorder is now ready to receive or send data.

7) Next place the POWER switch on the A/D Converter into ON

position,

8) Place the AC LINE switch on the right side of the calculator into
the LINE (ON) position. The "lazy T" { =) should appear on the
left-hand side of the small display screen.

9) Type the following on the calculator and press EXECUTE: (NOTE:
Do not type the slash marks. $lash marks will be used to bracket

items which must be typed into the calculator exactly as

written).

/wrt 704, "Qv"/ The tape should move and the FILE MARK

DETECTED light should come on, (If this does not work, power
down the tape unit and start the procedure again.)

10) Insert the PROGRAM TAPE (with RECORD tab in tha RECORD position)
into the slot 'to the left of the display screen. The writing on
the label of the cassette should be readable (not upside-down).

The cassette will click into place almost flush with the surface

surrounding the slot.

11) Type in the following and press the LAECUTE key after each one:

/erase a/

/1dk 0/ (that is a zero, not an “0")

12) Whenever a new tape is being used for the first time on the

o o o
pges waparptrmea TR T S DT VST A (2
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I 9-track Dylon/Cipher tape recorder the following must be entered

'»
o
. "
PO ?‘K‘WW€?’~WW§
R A AN R A B
. -

along with the commands of step 11:

o e

/1+Y/ (That is a one, not an "L")
ﬂi Now press special function key f10

it The System is now ready for a program load. The next command

should be /1df A/, where A is the file number of one of the

|

programs listed in Section 5.2,

e

3.2 Performing System Tests

e

In a normal start-up sequence where the System has just been

installed aboard a ship and is being configured for XBT data collection,

e 2 b
s -t

the following sequence of activities should be used:

L

1) /1df 5/ This loads the address check program which tests each

peripheral for proper connection to the BUS and for proper

o)

address setting.

Hepe

When using this test program or any other of the programs, it is

a general rule that if the program has obviously stopped, as

pey

indicated by the absence of a RUN light in the upper left-hand

corner of the display screen, the operator should press the

Bt

CONTINUE key to start the next segment of the program. Now,

rﬂ

3

& press RUN to start the program that checks the address settings
13 on the different peripherals. If any part of this program fails
t

- to respond properly, consult the checklist that follows:

.

[P B

GENERAL:

-

et

- .
“ime 4
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[;s ;3 a. Are all connections in the right places and solidly connected
i ;;1,? o

%~ b and anchored?

G !

b

9 ; b. Is the HP-IB interface bus fully inserted into the vear of

o N

b : the calculator?

.o

c. Was the plotter power off during the address checks on the

[RCSHAREIG AU

other peripherals?

DYLON:

a. Is the ccble connecting the rear of the Magnetic Tape

Formatter and the Tape Drive Unit connected properly?

b. Are the POWER and READY lights on the Formatter 1it?

C. Are the POWER, ON LINE, and WRT EN lights on the Tape Drive
Unit 1it?

A/D CONVERTER:

a. Is the power light 1it?

PLOTTER:

a, Is the LINE 1ight on the plotter 1it?

b. Is the CHART LOAD button on the plotter unlit?

If all of the above conditions have not been met, then cne or more of

the peripherals probably has the wrong address. Check for the

' following addresses:

HP-1B Interface BuS~=sececcemcecccncmanean 7 i
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Plotteremcaccmcccamcncmcancannmncnccnana- 7
A/D Converters--cmeeaemcmccamcmcncmanuannn 6 (Set internally)
Dylon Magnetic Tape Formatter------------ 4
Dylon Tape Drive Unit-e=-meecccoccacacaen 5

2) With the addresses all checked and properly set next push the
ERASE and EXECUTE keys thereby clearing the calculator,

3) Now type in /1df6/ and press EXECUTE thereby loading the Real-time
clock setting program. Press RUN, CONTINUE, and answer the question
“Want to change date and time?" with a /y/. Set the clock to the
current date and time according to the program directions. If you wish
to sync the clock to some time standard, enter the time including
seconds but do not push the last CONTINUE until the instant that set
time occurs on the standard. After you enter the seconds and push

CONTINUE, the calculator will pause for a short time (10 to 25 seconds)

and will then display the time just entered until it is stopped using

the STOP key.

4) Make sure that the plotter is turned off for the next series of tests.

5) Push the ERASE and EXECUTE keys.

6) Type in /1df7/ and press the EXECUTE key thereby loading the calibration
program. This program is divided into two parts. The first part permits
a calibration check of the analog to digital converter using its internal
calibrator. A small-tipped, flat-bladed screwdriver will be needed and
all four signal plugs from the Data Station must be removed for this
test prior to pressing CONTINUE. The program will automatically step
through each channel after RUN is pushed and check the setting, with
about 30 seconds permitted for adjustment. With the calibrate switch
on the bhack of the A/D set to zero each channel can be checked and set
to zero. After the zero check, the calibrate switch should be set to

-500 and CONfINUE pressed. The program will now sequence through all
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channels again pausing about 30 seconds to permit adjustment of gain
so that the calculator screen displays -500 for each charnel tested.
After the A/D calibration section of the program is finished, the

message, "Test Complete" will appear on the screen; just press the

(Replace signal plugs and apply power to the Data Station %h
e

CONTINUE key to use the second half of this system testing program.'(
second half of this File 7 program permits a total system calibration
from the probe output (a thermistor resistance) to the calculator input
by using known resistance values as inputs and then setting the Bias and
Gain adjustments on the Data Station Chinnel Cards for the correct cal-
culator display. The procedure is somewhat involved and is described in
step-by-step detail in Section 4.2.4. A simple but very accurate check
can be made of the need to calibrate any specific channel by using the
fixed resistors listed in Table 1. With power applied to the Data
Station operate all LOAD/LAUNCH red paddle switches as specified in the
Caution and Warning statements under Step 3 of Section 3.3 to minimize
calibration errors. tow connect one of the resistors selected from
Table 1 across the red and green wires of the Launch Station. No other
connection should be made to the Launch Station red wire except one end
of the selected resistor; no other connection should be made to the green
wire except for the other end of the selected resistor. A clip lead
should now be used to connect the Launch Station black wive to the green
wire. Once these connections are complete, answer the program questions
concerning channel number, display type, display mode, and display speed.
NOTE: As to display type be sure to select TEMPERATURE and not counts.
When all questions have been answered, the calculator should display the
temperature value shown in Table 1 corresponding to the calibration
resistor selected £#0.010°C. If a temperature reading of more than

10 millidegrees error is found, the calibration procedure of Section

4.2.4 must be followed for each channel requiring calibration.




| 16a
iz : §I TABLE 1--Calibration Resistors and Equivalent Temperatures
¢ Resistor Marking Resistor Value Equiv. Temp.
3 } E[ Black Back 5K ohms 24.9930¢
- " 6.32K ohms 19.740°C
& 4 " 8.1K ohns 14.3400C
] g— Red Back 5K ohms 24.998°C
j ir " 6.32K ohms 19.7359¢C
- o 8.1K ohms 14.3379¢
T
. Red Top 6.32K ohms 19.760°C
;% * The System Tests have now been completed and the System {s ready to

collect data using one of the data collection programs provided.

o 3.3 Collecting Data From Probes

Three separate programs have been supplied for collecting data from

[

the XBT Probes; they are: The main program (see Section 5.9 for

details); the main program without the use of the 9-track tape recorder

o=

(see Section 5.10); and the main program with only 3 available Launch

ey
l. .r‘u’

Stations or channels (see Section 5.11).

ey

The utilization and operator interaction with each of these three

programs is quite similar and will normally proceed as follows:

1) With the System properly installed aboard ship, interconnected,

and tested, the operator will select and load the desired
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17
operating program from the Program Tape, usually File 8 (see

Section 3.1 for steps in loading programs).

With the selected operating program loaded into the calculator's
memcry and the run mode initiated, the program will initialize
all necessary conditions and then display a "PRESS CONTINUE TO
INITIATE TEST" message to the operator. At this point the system
is fully ready to cnllect data and will begin such collection as

soon as the CONTINUE key on the calculator keyboard is pressed.

It is now necessary to set up the Launch Stations for the 1rading
and then launching of the proper probes. Launch Stations 1 and 2
(channels 1 and 2) are reserved for T7 type probes while Launch
Stations 3 and 4 (Channels 3 and 4) are for T11 probes. At
program initiation Launch Station 1 is automatically selected for
the first T7 launch and Launch Station 3 for the first Tl1l
launch, There are four red paddle switches on the front of the
Data Station which permit the System operator to send LOAD and
LAUNCH commands to the individual Launch Station operators. To
send a LOAD command to each Launch Station, the System operator
pushes the paddle switch handle for that Station to the LOAD
side. This action generates a slow on-off tone at the Launch
Station signaling the operator to load an XBT and standby for
launch. When the Launch Station operator has loaded his hand-
held launcher, he presses the reset button next to the tone
generator on his Launch Station to fignal the System operator
that a probe is loaded and ready for launch. The pressing of the

reset button turns off the small light next to the paddle

v Pk d Lat o, - AN 3 -
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switch which was actuated thereby giving the Svstem operator

positive indication that the LOAD message was received and
executed. At the beginning of a data collection period, both

Launch Stations of the type probe to be launched (T7 or T11)

G e e T R, Y

should be loaded so that if the first probe fails a backup probe
can be quickly launched. If T7 and T1ll probes are to be launched

simultaneously then all four launchers must be loaded.

CAUTION: To insure that LOAD and LAUNCH signals sequence
properly it will be necessary to initially set all paddle
switches to LOAD and nave each Launch Station reset; then switch
all to LAUNC" and obtain resets; then return all paddles to the
center off position.This initial check will synchronize the

signals and provide a complete check of their operation.

WARNING: During the generation ot LOAD and LAUNCH signals,

additional noise is introduced onto the data signal lines thereby
" deyrading System resolution, LOAD and LAUNCH signals should be
generated when data is not being collected to the maximum extent
possible and once confirmation of the command has been received
by the system operator, the paddle switch should be returned to
the center off position., If a T7 and T1ll launch is to be
performed, be sure to read "NOVL:" on the following

a e.
4) With the appropriate Launch Stations loaded and ready for launch,

| the System operator need only decide when to launch the desired
; probe(s). The CONTINUE key on the calculator shoul

) 4 causing the calculator to begin "looking" for valid data.

5) Next the LAUNCH command should be sent to the appropriate Launch

(4 DRI SR
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Station. As soon as acknowledgement is received the paddle

switch should be returned to the center off position.

At approximately the same time that launch is acknowledged, the

calculator should print the start time of the probe data

collection sequence. No printed start time means that valid data

was not achieved after the commanded launch signifying that

either the probe was not launched as commanded or the probe

failed prior to generating any valid data. In this case we

assume a failed probe and press the calculator STOP key followed

by the Special Function Key f4 if a T7 only probe was launched or f12
STOP f5 if both a T7 and T11 probe were launched.

NOTE: If a T7 and T1l probe were to be launched, Special

Function Key f3 had to be pressed immediately before the CONTINUE

key at the beginning of the data collection sequence (just before

the commanded launches). When in the dual probe mode (f3) two

probe stari times must be printed to verify that both launches

are good. If none or only one start time is printed, press f12

STOP then f5,

Pressing the appropriate special function keys just discussed
(see Section 5.1 for detailed explanation of Special Function
Keys) in general returns the program t¢ the beginning, tells the
operator which channel (Launch Station) to command for launch of
the backup probe(s), and either waits for the CONTINUE key to be
pressed or continues taking data (if there is a probe still in

the water).
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8) During the probe drop the calculator will automatically collect data,
test each point for validity, and store the data in memory and on
the 9-track tape recorder. The run light will be illuminated on the
calculator sci~een indicating that the program is in operation and the
9-track tape recorder will occasionally advance the tape a small

amount indicating the recording of a data block.

9) The program will collect data for the time specified for each type
probe (120 seconds for T7 and 269 seconds for T11). At the end of a
data collection period (one complete probe drop), the data stored in

calculator memory will be recorded on the calculator cassette.

10) When all data has been stored, the program alerts the System operator

that it is standing by for the next probe launch and advises the
operator to push the CONTINUE key when ready to proceed.

11) If no more probes are to be launched at this time, but the presently

mounted 9-track digital tape will be used to store more data at a

later time, press Special Function Key f10 (see Section 5.1 for details).

3.3.1 Data Collection Differences Between Programs

The Main program (Program File 8) consists of two parts as mentioned
previously; the T7 probe-only launch and the combination T7/T11 launch.
For the T7-only launches data is collected for 120 seconds at 20 samples
per second and each point is stored in memory and sent to the 9-track
tape recorder. At the end of the 120 seconds, the 2400 data points in
memory are read onto the cassette tape requiring about 4 or 5 seconds for
this recording. The program then cycles back to the start of the T7 only

mode and waits.

P
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For the T7/T11 dual launches, the T7 and Tl1l probes should be

launched at the same time (within a couple of seconds). The program (file

5

8, key f3) will collect data on each probe at 20 samples per second (40

samples per second total). Each T7 data point will be stored in

m\b\w‘

B

calculator memory and sent to the 9-track tape recorder just like the T7

]

PNy
L o

only mode. Each Tll data point is stored only in calculator memory at

- this stage. The T11 fall time is 269 seconds or about 2 1/4 times a T7
i‘ fall time, At the end of the first T7 all the T7 data in memory is
stored on the calculator cassette tape which requires approximately 4-5
seconds. During this storage period no data can be taken on the T11

2% probe and so there will be a gap or missing data piece. This delay time
f . in collection of T1l data is remembered by the System and used later to

. calculate accurate T1l data point times. After the first T7 probe's data

is recorded on cassette, the System resumes taking data on the still

falling T11 probe and alerts the system operator that a second (or next)

T7 probe may be launched. If a T7 probe is launched prior to completion

o7

of the remaining T1l drop, data will again be collected on the T7 and T1l

at 20 samples per second each with each T7 data point being recorded on

NI e o~ A
2

¢
N
i

9-track tape as well as stored in memory. If the T7 drop is completed

prior to the remaining T11, cassette recording of the T7 will again occur

v me o —
P oy .
=l

with a corresponding gap in the T11 data. If, however, the Tll finishes

prior to completion of the present falling T7, the program will continue

ey

g ST

| ]

P

collecting T7 data until it is complete. Both T7 and T1l1 data will be
recorded on cassette tape and the T11l data will also be recorded on the

9-track digital tape recorder. With all probes complete, the program

will return to the T7 only mode of operation and so alert the System

.o .
e
F...iim!

operator,

= e
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The NO DYLON program (Program File 9) operates in the same manner

as the main program (File 8) except that data is not written to the

9-track tape recorder. This program option has been provided to allow
system operation in the event of a 9-track tape recorder failure. The
connecting cables between the 9-track tape unit and the HPIB should be

removed for this mode of operation (File 9).

The THREE (3) CHANNELS ONLY program (Program file 10) operates in
the same manner as the main program (File 8) except that no alternate
launch channel (channel 4) is available for launch of a second T11 probe
should the first probe prove to be a failure, It must be carefully noted
that the three active stations must be channels 1,2, and 3 even if this
requires shifting connections on the Data Station or swapping plug in
boards (see Section 4.1 for details). The reason for this is that the
THREE (3) CHANNELS ONLY program expects the first three channels to be
operative. This program was provided in case une channel was lost and
sufficient spares did not exist to make repairs. Since spare cards are
being provided for the Launch Stations and Data Stations, it is extremely

unlikely that this specific program will be needed.

3.3.2 Marking Data Tapes

Before any specific data collection program is selected and loaded
into the calculator, it will be necessary to mark files on the cassette
tapes that will be used to record the collected raw data and the

converted data that will follow later (see Section 3.4).

Each aata tape has two tracks and each track has room for twenty

(20) files of T7 data and four (4) files of T11 data. To mark a tape,
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et

insert a blank cassette into the 9825 calculator and type in the

following commands (note: follow each line with an EXECUTE command):

SN S - A e v 2o Ve e eI
Em“!

N i /trkl;ert0/
X /trk0;ert0/
N /trk1;£af0/
| /mrk 20,4900/

/£df20/

/mrk 4, 10900/

= ==

/trk0;fdf0/
g /mrk 20,4900/
— /fdf20/
%.; /urk 4,10900/
/rew/

It is recommended that as many tapes be marked as will be needed

for a single test leg instead of marking all the tapes needed for the

whole test since marked tapes are not readily identifiable as new and

.
Fr Y

unuseda,

._‘
g

3.4 Converting Data To Engineering Units

Because of the rate at which data are being collected during a

probe (T7) or probes (T7/T1l) drop, insufficient time is available for

el
o B S

e

conversion to engineering units. Actually two conversions need to be mede

The first takes the binary count output of the A/D converter and converts

2

it to a voltage in accordance with the System calibrations. The second

Yy

e

conversion changes the voltage into a corresponding temperature value in

s

accordance with a non-linear conversion equation supplied by the Sippican

Corporation for their XBT bridge circuit output. To perform these
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conversions, files 11 and 12 (see Sections 5.12 and 5.13) have been
provided on the program tape. The conversion of stored raw data (A/D
binary counts) to converted data (temperature in OC) must occur off-line
and can be performed at the end of a set of data drops or at the
completion of all data drops. The conversion programs are divided into

two types; conversion of T7 only data and conversion of Tll only data.

To convert T7 data it is only necessary to load file 11 from the
Program Tape and follow the calculator prompted instructions. The
program has been designed to prompt the operator at each decision point
(see Section 5.12 for a detailed explanation of the program). \lhen the
cassette data tapes where initially recorded, raw data was stored on
every other file., The converted T7 data will be stored in the blank file

immediately following the corresponding raw data file,

To convert Tll data, load file 12 from the Program Tape and again
follow the calculator prompts (see Section 5.13 for program details). As
was the case for T7 data, the converted Tll dats is stored on tape in the

file which immediately follows the corresponding raw data file.
3.5 Plotting Data For Quality Assurance

Two programs have been provided for the plotting and inspection of
collected XBT data; they are located in files 13 and 14 of the Prooram

Tape.
3.5.1 Temperature Profile Plotting

File 13 of the Program Tape (see Section 5.14 for program details)

enables plotting of temperature versus calculated depth profiles for up

B R 0 i > e -



A R R L g N R e \(Nw&m\,;nm’v m\'»g,\n~ BT Y NCRL R I A veiiery
A B AN\ WS Ty e

Taewa L .

25
l to five (5) probes on a single X-Y plot. The program prompts the
3 operator with a series of questions asking for the desired start time at
l which the first probe was taken and the type, T7 or Tl1, data to be
z! plotted. The program permits plotting of T7 and T1l data mixed by asking

the operator for the start time of the first of each of the two probe
a; types. The operator is also asked for the order in which he desires to

have the probe data plotted. While it is necessary to plot a given probe

E«n«a&? {

type data in chronological order, each of the probe types being plotted

(T7 or T11) do not have to be in chronological order. Each plot is

gy

cff-set by an emount specified by the operator as one of the answered

questions. Each plot has scale markings at the end points and a

Fp]

calibrated temperature scale is drawn at the edge of the plot to

sy
[§ 13

facilitate scaling of temperature values for each plot as a function of

calculated depth. The depth of each plotted temperature is calculated

Aoty
L IR |

from the Sippican Corp. fall rate equations specified for each probe

type, a knowledge of the start time of each probe drop and a very

vy

accurate sample rate during each drop.

s v
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3.5.2 Deviation Plotting

¥
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File 14 of the Program Tape (see Section 5.15 for program details)

A

enables the plotting of any single temperature profile and the deviation

!smhz !

between any given data point and the mean of a group of data points which

iy

contain the given point at the center. This calctiation and plotting

routine alluws inspection of the degree of variability (higher frequency

Poiaer I IREE UUN
e oo

fluctuation) in the data over the entire profile. Once the program has

been loaded and the run mode iaitiated, the programasks the operator a

g,
Surriovn

nuber of questions the answers to which decide the probe type, start
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time, and deviation amplitude sensitivity.

4.0 What If Things Go Wrong?

The XBT Data Acquisition System has been designed with considerable
redundancy in mind., Sufficient spare circuit cards and functicnal

subunits have been provided to permit 100% backup for all functions as

described in the following sections.
4,1 Hardware Considerations

4.1.1 Launch Station Repairs

Launch Stations are identical and any unit can be substituted for
any other Launch Station unit. If Launch Stations are interchanged, the
launch station designations, #1, #2, etc., also change; i.e., if stations
#1 and #4 are swapped (because #1 failed) then the original station #4
becomes station #1 and must be treated accordingly. Anticipated use

should see two stations in use at any one time, therefore, a 100% backup
exists.

tach Launch Station is connected to a separate printed circuit card

in the Data Station Unit, These printed circuit cards are also identical

and can be interchanged if one should fail. It will usually be easier,

however, to interchange analog signal connectors at the A/D converter,
If such an interchange is made, it should be noted in a log to prevent

later confusion as to the true interconnection arrangement.

4,1,2 Data Station Repairs

There are two + 15VDC power supplies in the Data Station Unit; one
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supplying all Data Station electronics, the other supplying all Launch

Station electronics. If either supply should fail, it must be replaced

before continuing operations; or the bad supply can be disconnected and

the remaining good supply connected to carry the full load of all four

channels.

CAUTION: When swapping or doubling connections on any power supply

pay very close attention to polarity and color codes.

4.1.3 Calculator and Peripherals Repair

The HP9825 calculator, HP59313 analog to digital converter, HPIB
interface, cable, and realtime clock are all backed up by substitute units

which can be directly inserted or interconnected in place of the

malfunctioning unit. Since each calculator contains = cacsette tape

recording unit, 100% redundancy is provided for recording data. Printed

H »

circuit boards are also easily exchangeable between calculators should

N

one calculator fail but its cassette recorder remain good while the other

calculator suffers a tape unit failure. Simply follow the HP calculator

—

f manual for directions in changing out printed circuit cards.

Em. 3

An additional tape recorder (9 track, incremental, digital) and

HPIB interface have peen provided so that XBT data can be stored in

-

computer compatible format for later merging with other test data on a

o

large capacity computer. If this unit should fail, data will still be

stored on the calculator cassette(s). This cassette data can later be

ey

-y

transcribed onto 9 track tape if the 9 track unit fails in the field.

"y

An X-Y plotter is also provided for plotting of data as an aid in

R e e s

assessing its quality and completeness. Should the X-Y plotter fail,
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data can be listed on the calculator printer on a probe by probe basis

using the special off-line programs provided. While printer listing of

the data does not provide the nice graphical presentation of the X-Y
plotter, it does provide an assessment of data completeness and a means

for hand plotting of the data if desired.
4.2 Software Considerations

A fairly large number of documented programs (see Section 5.0) have
been written to aid in the diagnosis of system trouble or to operate

"around" such troubles as illustrated by the following considerations,

4.2.1 Special Function Keys

During program operation, a number of possibilities exist for the
occurrence of recoverable errors. These errors are detected by the
HP9825 calculator and would normally be displayed as an error message
except tuat additional programming has been supplied which prompts the

System operator to press a specified Special Function Key thereby

eliminating the error., The Special Function Keys which are computer
prompted are f@, fl, f2, f6, f7, f8, f9, f10, fl1, f13, and fl4; the

function of each is defined in Section 5.1,

Additional Special Function Keys have been provided to permit

operator recovery from errors that are undetected by the System or to

change modes of data collection. The f3 Key allows the operator to shift

from the main program which permits collection of T7 data only to a
subsection of the main program which permits collection of 77 and Tl11

data simultaneously.
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A detailed discussion of the main data collection program is

contained in Section §.9.

The f4 Key (see Section 5.1) permits a system restart in the event
that a launched XBT T7 prcbe fails prior to the generation of any good
data. The main operating program "looks" at the probe data whenever the
program is in run mode. Prior to the probe launch, the data values are
out of range and declared invalid by the program. Once launch has been
commanded, the probe values should come in range immediately upon water
entry. If this does not happen, no launch time will be printed and the
operator will know that the computer is still waiting for launch. Since
launch has occurred, the probe must have failed and a substitute probe
should be launched. Depressing "STOP" and then the f4 Key resets the
system and provides automatic prompts to the operator concerning launch

of the substitute T7 probe.

The f12 STOP f5 Key sequence provides the same recovery capability
as the f4 Key except that it is used for the combination T7/T11 mode of
operation. If two print times (one for each launched probe) are not seen
by the operator shortly after the commanded dual-launch, then f12 STOP is
presseu to1lowed by the f5 Key resulting in System prompts which tell the
operator which probe failed and which channel to command for launch of

the backup prube.

The f15 Key provides for the same mode selection capability as the
f3 Key (T7 only mode or T7/T11 dual mode) for that situation in which

the Dylor. 9-track tape recorder is not available (see Section 5.10).
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NOTE: The execution (depressing) of any Specizi Function Key
normally occurs when the calculator is not in run mode; i.e. the
run 1ight is off. If the run 1ight is on, the STOP key normally
must be pressed first, followed by the Special Function Key desired

(an exception to this general rule is key fl2.).

A.2,2 Address Checks For Peripherals

This program (see Section 5.6 for details) permits checking of
each of the peripherals connect to the HPIB to insure proper electrical
connections and interchange of TALK/LISTEN commands. The program carries
the operator step by step with prompts and upon completion has insured
that all peripherals are connected, properly addressed, and functioning
with the Bus. It is helpful to utilize this test once the System

interconnections specified in Section 2.1 have been made.

4.2.3 Real Time Clock Check

A program has been provided for reading or setting the Real
Time Clock plugged into the rear of the HP9825 Calculator (see Section
5.7 for details). The clock can be read or set by loading this program
(F1le 6) and following the prompts, Comparison to an independent time
source will indicate the functioning status of the Clock (on time or

error).,
4,2,4 System Calibration Check

This program provides for System calibration prior to
collection of a data set or a System calibration check at any time System

malfunction or error is suspected (see Section 5.8 for details). The

- X
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calibration program consists of two parts: part one permits alignment of

the A/D Converter using its internal calibrator; part two permits alignment

of the Data Station and Launch Stations using known resistances to simulate
specific temperature values. To calibrate the A/D simply load the program
(File 7) and answer each of the compute: -rompts. The specific procedure is
described in Step 6 of Section 3.2 and should be referred to if the A/D
requires calibration.

To calibrate the Data Station and Launch Stations, it will first be
necessary to calibrate the A/D Converter. With the A/D calibrated, the
calibration program next permits reading of temperature (resistance) values
from a selected Launch Station (channel number). Assume that we wish to
calibrate channel one {l.aunch Station 1) from the XBT probe input to the

A/D output (calculator input).

NOTE: Calibration of any other channel is identical

to the procedure for channel one.

1) Utilizing one of the precision resistance substitution boxes selected

from Table 2, set the resistance value for 6247 ohms and connect the

B e - 2 <"
eIl |

resistance box to the Launch Station terminal strip as shown in
figure 3. The resistance setting of 6247 ohms corresponds to a probe

temperature of exactly 20.002C and is the mid-scale point for the

;
rTI—ESL
=%

calibrated measurement range.
* Iﬁ TABLE 2--Resistance Substitution Box Resistance Settings
: Box 236 A-1
i Required Launch Station Value Box One Setting
. 10.009C -- 9948 ohms 9968
I 20.000C -- 6247 ohms 6247
!‘ 30.00°C -- 4024 ohms 4024

L
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Box 236 A-2 _
E Required Launch Station Value Box_Two Setting
: 10.009C -- 9948 ohms 9961
20.00°C -~ 6247 ohms 6250
30.00°C -- 4024 ohms 4023

2) Connect 6.32K ohm calibration resistors (see Table 1 Section 3.2)

across the red and green wires of each of the other Launch Stations;
do not make any connections to the black wire and be sure that all

i, handheld launcher wires have been removed. These 6.32K ohm resistors
place a finite resistance across the input differential amplifier in
the Launch Station bridge circuit and act to balance all Stations with

respect to each other to minimize offset errors.

3) Carefully remove the white cover of the Data Station by removing the
- four black rubber feet (a medium straight blade screwdriver will be
required). Locate the channel 3IAS and GAIN controls by comparing the
inside of the Data Station to Figures 4 and 5. Access ports have been

provided for these adjustments on the rear panel of the Data Station lid.

. With the cover reinstalled, apply power by pressing the power switch.

. Actuate the LOAD/LAUNCH red paddle switches as specified in the Caution
{; and Warning statements under Step 3 of Section 3.3 to minimize

: induced noise.

‘E 4) Now load the Special Function Keys and File 7 into the calculator

o (if this has not already been accomplished as a result of following

= Sections 3.1 and 3.2). It is assumed that the A/D has just been

E calibrated; if not, use Step 6 of Section 3.2 to accomplish this.

With the Special Function Keys and File 7 loaded, press key f6 and

T

then f7; this jumps the calibration program to the beginning of a

series of questions which will ask for a channel selection (select

a~
x

o

e nd

one to be calibrated); display type (select TEMPERATURE); display
| [ mode (select display); and display speed (select 3).
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5)

6)

7)

33a
If everything has been accomplished correctly up to this point, the
calculator display will show approximately 20°C. Now adjust the
BIAS potentiometer shown in Figure 4 (using a very small straight
blade screwdriver) for the channel to be calibrated (one in this
case) until the calculator display indicates as close to 20.00°C as
possible. This step sets the midpoint of the calibrated 100C to

309C measurement scale.

Now change the setting on the resistance substitution box to 4024 ohms.
The calculator should indicate very nearly 30°C. Adjust the GAIN
potentiometer shown in Figure 5 for the selected channel until the
calculator display indicates as close to 30.00°C as possible. This
step sets the highpoint of the calibrated 10°C to 309C range.

Now alternate between steps 5 and 6 until you have achieved the
best settings possible. Next set the resistance box for 9948 ohms;
the calculator should indicate exactly 10.00°C $0.01°C. If close
but not within specs, adjust BIAS and GAIN slightly rechecking the
109C, 209C, and 309C points until cach point is within #0.019C. If
this accuracy is not achievable, refer to Section 4.1 for troubie-

shooting help.

Once the 100C, 200C, and 30°C points have been set using Steps 5, 6,
and 7 so that each falls within 0.01°C of the nominal value when
the corresponding resistance shown in Table 2 is switched in, the
channel is completely calibrated and the resistance substitution

box can be moved to the next channel. Note: a 6.32K ohm calibration

resistor (for Station balance purpeses) must be connected across the

red and green wires of each Launch Station not connected to the

substitution box.
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9) When the last channel has been calibrated using the resistance
substitution box, a final confidence test can be performed if
desired. This confidence test can also be performed at any
time the calibration accuracy of any channel is questioned.
Remove the substitution box and connect a resistor selected
from Table 1 Section 3.2 across the red and green wires of the
Launch Station. At this time, all Launch Stations should have
calibration resistors, from Table 1, connected acrass the red
and green wires (all handheld launcher connections removed).
If a jumper (clip lead) is now connected between the black and
green wire of each Launch Station, a signal will be generated

which corresponds to the temperature listed in Table 1 for

33b

each calibration resistor used. If the channel being confidence

tested is properly calibrated, the calculator will display
the corresponding temperature #0.010C when using the second

part of the calibration program (File 7).

CAUTION: In order to maintain the system calibration accuracy

in _operation, a resistance between 3K ohms and 16K ohms must

be connected across the red and green wires of each Launch

Station at all times that data are being collected. Use of the

6.32K ohm calibration resistors will satisfy this requirement
for each Launch Station not being used to launch XBT probes.
For Stations used to launck XBT probes insure that a probe

is loaded at all times that data is being collected from any

Station.
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The XBT Data Acquisition System has a measurement resolution of
10 millidegrees. In order to maintain a system accuracy commensurate
with the resolution, extreme care must be exercised in the calibration
of each channel. If the calibration is ever doubted, the particular

channel or channels should be checked using the above confidence test

procedures. Check and recheck until it is optimum; don't attempt shortcuts!
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SPECIAL FUNCTION KEYS

There are 24 special function keys on the 8825A Programmable Cal=-
culator. These keys are in the upper right-hand corner of the
keyboard and are numbered from £@ to fll (that takes care of 12
keys; the other 12 are the shifted versions of £# through fll.
Thus, shifted f£5 is really f17). The special function keys which
are defined and explained below are used in various different
programs within the XBT Data Acquisition System. These programs
. and various lines contained within them will be referenced in the
explanations of the keys. *NOTE: Before each of the special
function keys is the character "*", This asterisk before each of

. the commands indicates to the calculator that it is not merely to
display that command ard await an EXECUTE from the operator. It
. tells the calculator to execute that command immediately.

& "
w -

1

fg: *erase v ===—- Since an error 39, S6, S7, or SJ must have

4 . occurred to warrant the use of £g, this key is used to remedy
problems caused in the program when one of these errors has oc-
i . curred. All of those errors have in common an indication of

B ) errors in dimensioning variables. The erase v command erases

: all variables in the calculator in preparation for use of either
‘ . the fl or £2 keys.

fl: *cont 5 -===-- After the erase v command has been executed
using the £# key, this key restarts the program at line 5, which
will redimension the T7 probe variables since the error subrou-
tine has shown that the error occurred during a T7 probe drop.
This command is used for both the Main and 3-Channel-Only data

. acquisition programs (files 8 and 18).

P

AL ¥ SREOUE N

S
-

f2: *cont 39 =--==- This key performs the same function that fl
performed, except that it restarts the program and redimensions
variables for the second half of the program in the T7/T1l mode.

e T
[T

£f3: *cont d4f----- This key is used to go from ?hg ?7-On1y mode
of either the Main or 3-Channel-Only data acquisition programs
to the T7/T11l mode of those same programs.

——
e
s B e

f4: *cont "defect" =~--- The calculator has no way of knowing
that a probe 1s defective unless at least one valid data point
has been taken. If the operator does not see the probe start
time printed within 2 seconds of the launch of a T7 probe, he
knows that the calculator has not taken and probably will not
ever take any valid data. He therefore pushes STOP and f4, in
effect telling the program that the probe is defective. £f4 then
cends the program down to the defective probe subroutine "defect™"
to take appropriate action. This key is also used for the Main
and 3-Channel-Only and the No-Dylon data acquisition programs.
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£5: *cont "defectb" -===- This key performs the same function as
f4 for the same programs, except that it is for the second half
of the program; the T7/T1l mode. It must, however, be preceded
by both f12 and a STOP. See f12 documentation for details.

f6: *cont 65 ----- This key is used in the System Calibration
program to skip the A/D Converter Calibration section of that
program (file 7). It is explained at the start of the program.

f7: *cont 72 ==--- This key is also used with file 7. It is used
to change channels, output speed, or devices for the values being
output from the A/D Converter. It is explained in the program.

£8: *cont 43 -=--- f8 is used in the T7 Engineering Conversions
program (file 1ll). It continues the program at line 43 if the
cperator is through with all T7 data conversions and is explained
in the program as to when it is to be used.

f9: *cont 23 ===~ This key is used in the T1ll Engineering Conver-
sions program (fiie 12)., It continues the program at line 23 if
the operator n~ac fiiaished with all Tll data conversions. It is
also used only when instructions to do so are given to the opera-
tor within the program.

f1f: *trkl;ref 2,Y;trkf;rcf 2,Y ----~This key is used in both the
Main and 3-Channel-Only data acquisition programs (files 8 and 1§)
After an error in dimensioning has occurred, the user is told

to press flf, fg, and several other keys. flf must be used be-
fore f@ because flf records the value of the Dylon tape file coun-
ter onto the prcgram tape so that it will not be lost when ff@ is
pressed and all variables are erased.

fll:  *trkg;ldf 2,Y -=w-- This key is used to retrieve the value
of the number of files written ontc the Dylon tape so far. It is
used with files 8 and 18 and is explained as to its usage in the
programs.

f12: *wrt 9,"U2C,U2G" ===-- This w:y must be pressed before the
STOP and £5 keys are pressed. It is the ONLY key in this listing
which may be pressed while the prrgram is running. It starts a
timer which will be read later to ascertain the data gap created
in one probe while the program is ‘“elling the operator that the
other probe is defective and what he should do about it. It is
shifted fg. See f5 documentation for further details.

f13: *cont 2 =--=-- (shifted f1) These three keys are used by

f14: ¥cont 35 ----(shifted f2) the data acquisition program

£15: *cont 36 ----(shifted f£3) witk no Dylon unit. They per-
form the same as fl, f2, and f3.

*NOTE: Special Furction Key Listing on next page-—-=====c=—w=-w- >
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| i $@: #erase v
- flj.*cont S
i f2: scont 39
f2: xcont 5@
’_ t4: *cont "“"defec
: ‘. '
; . §5: #cont “"defec
43 | ; th" ¥
:% . P
: f6: scont 65
3 . §7: %#cont 72
: f3: #cont 43
' . f9: #cont 23
| F10t #trkiiref 2.
i : sY3trk@srcf 2sY
/¢
Y f11: #trk@sldf 2
. Y
g £12: *urt 9s"U2C
i 3 yU2G"
l‘ : f13: *cont 2
E f14: scont 35 .
t E £18: #cont 36
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File 13
MENL FILE

File 21

DATAH FILE
COUNTER FOR
DYLONS USEDR BY
DATH RCRUISI-
TION PROGRANS

File 3t

OATA FILE
COUNTER FOR
DYLOMNS USED BY
T7 ENGINEERING
CONVERSION
FROGRAN

File 41

OATR FILE
COUNTER FOR
DyLOM: USED BY
Tt1 EHGIHEER-
ING CONVERSION
PROGRAN

ile O
PECIAL FUNCTION

FILE 1
MENU FILE

{
The menu file is a listing of the contents of the
program tape for the XBT Data Acquisition System.
Just as the contents of & book list the Chapter
numbers and sometimes tell something about what
occurs in that chapter, the menu file lists the
files on the program tape by number and follows
those numbers with a descriptive phrase or sen-
tence regarding the contents of that file. What
follows is a more detailed listing of the program
tape contents:

FILE #: File @ is a data file containing the
special function keys for use with the various
programs on the rest of the tape. These keys

are loaded into memory with the command 1ldkg .
The special function keys are used primarily

for two things:

(a) To skip a part of a program and continue the
program again at some later point. For example,
the special function key £f3 may be pressed when
the main data acquisition program (FILE 8) is
stopped and waiting for another T7 probe to be
launched. This key will send the program down to
continue in the T7/T1ll mode, thereby skipping
approximately 3@ program lines.

(b) To recover from program or operator errors.
For example, if the main data acquisition program
is running and the operator commands a T7 launch,
he should see the start time of that probe prin-
ted within 2 seconds of launch. If he does not
see that start time printed, he presses STOP and
f4. This sends the program down to the subrou-
tine called "defect" and tells the operator on
which channel the defective probe occurred and on
which channel to launch a new probe.

FILE 1:
cessed by pressing LOAD, 1, and EXECUTE.
being fully documented here.

File 1 is the menu file and may be ac-
It is

FILE 2: File 2 is used by the three data acqui-
sition programs (FILES 8,9, and 1f). File 2 is a
data file which contains one integer. This inte-
ger represents the number of files which have

been stcred on the Dylon 9-track tape (the actual
number on the cassette in FILE 2 is one more than

the number of files which have been written onto
(Continued on next page).

the Dylon tape.




FILE 2 (cont.) 2

Each time one of the main data acquisition pro-
grams is used, the number of files written onto
the Dylon tape by that program is counted and
stored into the variable Y. Y is actually one
more than the number of files already written.
When the operator has finished using one of those
programs, he pushes special function key £1§.
This key records the value of Y into FILE 2.

When the operator restarts the program, the Dylon
tape is rewound and then spaced forward that
number of files. That way, if 18@ files have
been recorded on the Dylon tape, the tape is ‘then
positioned at the start of the one hundred ard
ficst file and is ready to be written on.

FILE 3: Trile 3 performs the exact same function
that FILE 2 performed with one exception. FILE 3
stores the counter for the number of files writ-
ten onto the Dylon tape by the T7 Engineering
Conversions program (FILE 1l1). The number of
files is recorded onto FILE 3 within the T7 Con-
versions program and is automatically reloaded
whenever the program is run again,

FILE 4: File 4 is identical to FILE 3 except
that 1t is used by the Tll Engineering Conversion
program. Again, the value of the number of files
already recorded onto the Tll converted data
Dylon tape is stored into FILE 4 within the Tll
Conversions program and is automatically reloaded
whenever the program is run again.

FILE 5: File 5 is a program to check the address
settings on the various peripherals involved in
the system., The program is largely self-explana-
tory. It sends commands to the different peri-
pherals (data listen, untalk, etc.) while explain-
ing each command to the operator and telling him
what should happen each time if the peripheral
being addressed has the correct address setting
and is working properly. The documentation of
FILE 5 informs the operator as- to what he needs
to check for if any of the peripherals do not
respond properly as dictated in the program.

FILE 5 may be accessed by pressing LOAD, 5, and
EXECUTE.

FILE 6: File 6 is accessed by pressing LOAD, 6,
and EXECUTE. This program is used to set the
Real Time Clock (if desired) and to read the
clock. If the operator chooses to set the clock,
he is directed to do so and then must wait for
approximately 2@ to 25 seconds for the clock to




FILE 6 (cont.) 3

|

L reset itself to the new date and time. Then the
date and time will be displayed continuously un-

] til the STOP key is pressed. If the operator

] chooses not to set the clock, the date and time
are displayed immediately and then continuously
displayed until the STOP key is pressed.

FILE 7: File 7 is accessed by pressing LOAD, 7,
< and EXECUTE. This is a program designed to do
RESS CHECK two things:
(a) Calibrate the A/D Converter using the inter-
nal signal generated within the A/D Converter.
| ME CLOCK (b) Read into the computer values from the A/D
i 3 AHO/OR READ Converter and either print or display them for
use in system calibration.

-t T
54— o

At the start of the program, the operator is
: CRLIBRATIOH given a choice to press special function key £6,
which will take him directly down to the system
g calibration section of the program; or he may
NG FROG, press the CONTINUE key and calibrate the A/D Con-
TR verter first. The first half of the program
ITION which calibrates the A/D Converter ig self-expla-
natory. The second half of the program will read
: in values which have been input into the A/D Con-
I PROG, verter. These values are in the form of counts
TH coming from the Converter, and on the scale being
IR used by this system; each count represents 1§
LOH) millivolts. Thus, a known resistance may be ap-
plied at a launch station and the value which is
: read from the A/D Converter should agree with
HG PROG. that resistance. This information may be used to
calibrate the system. Further, the counts coming
10M in from the A/D Converter may be printed or dis-
LS ONLY played. If display mode is chosen, the operator
has a choice of 6 different display speeds to
‘ aid him in calibration. The counts from the A/D
. - Converter are output to the calculator as inte-
gers, so they are displayed and printed as inte-~
l i gers also. The program will read the channel
} selected by the operator until he pushes STOP.
From that point he may continue to another pro-
i gram or press special function key f7 and change
!& A the channel, display speed, or print/display mode
s
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(or any combination of the above).
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FILE 8: File 8 may be accessed by pressing LOAD,
8, and EXECUTE. This is the main data acquisi-
tion program. It is the most important program
and the focal point of the software for the sys-
tem. This program has the following capabilities:

(a) Take in data from T7 probes dropped one after
another at 2@ samples per second accurate to
within 5@ milliseconds between any two data points
in a probe drop.

(b) Store a full probe drop (128 seconds worth)
of data onto an HP cassette and onto 9-track tape
using a Dylon 9-track model 1f15A Magnetic tape
formatter,

(c) Collect data from T7 and Tll probes simulta-
neously at a sample rate of 2f samples per second
per probe also accurate to within 5@ milliseconds
between any two data points in a probe drop.

(d) Store a full probe drop (269 seconds worth)
of data onto an HP cassette and onto 9-track tape
using a Dylon 9-track model 1@15A Magnetic tape
formatter. (Tll probe drop).

(e) Test data as it comes in for validity and
inform the operator if the probe is defective
(broken wire, etc.). Then tell the operator on
which channel the defective probe is at the time
and on which channel to launch a replacement or
back-up probe.

(f) Inform the operator when a data cassette is
full so that it may be replaced with a blank one
for further recording of probe data.

(g) For most of the probable errors, the program
will not only inform the operator what error has
occurred an¢ in which program line; iut it wiil
usually also inform him as “o the peripheral in
which the problem has occurced and/or tell him
exactly what actions he needs to take to remedy
the difficulty.

This program is also very flexible in that it
allows fairly easy changes to be made in the
sample duration on either type of probe, the
sample rate, etc. Also, for ease of access to
the files later, the program records the start
time (month, day, hour, minute, and second) and
the probe type (T7 or Tll) and also records the
fact that the data in that data file is either
raw (raw) or converted to engineering units in
terms of degrees Centigrade (con).
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File 13

TEMP, FROFILE
OFFSET PLOTTING

ROUTIHE
File 143

CEVIARTION PLOT-
TING ROUTINE

5

FILE 9: File 9 is accessed by pressing LOAD, 9,
and EXECUTE. It has the same capabilities as
FILE 8 with one exception; it is designed to run
without the Dylon tape unit. If the Dylon should
not work for any reason, the operator could load
this program and go on taking data from probes
with the only loss being that the data would not
be stored on the Dylon; only on the cassettes.

In all other respects the program is identical to
FILE 8 (except possibly that the line numbers are
different).

FILE 18: File 1@ is another modified version of
FILE 8. In FILE 8 during the T7/Tll sampling
mode, if a T1ll probe is found to be defective,
another Tl1l probe may be launched as a replace-
ment or back=-up probe on channel 4 (Tl1ll probes
are normally only launched on channel 3). Since
channels 1 and 2 are used alternately for T7
probes, all four channels have a possibility of
being used. This program in FILE 1@ is designed
to work with only 3 channels on the assumption
that one channel has failed. If a Tll probe
fails during this program, a message is printed
to the effect that the Tll probe on channel 3
has failed, but no back=-up may be launched for
this probe. T7 probes remain unaffected.

FILE 1l: PFile 1l mav be accessed by pressing
LOAD, 11, and EXECUTE. FILE 1l contains the pro-
gram used to convert the data taken from T7 probe
drops and convert the start time and probe type
to reflect that conversion. Explanation follows:

First, the start time is stored both on a special
Dylon tape and on cassette on the file directly
following the raw data file which is being con-
verted. In this manner a data cassette will con-
tain files of raw data, converted data, raw, etc.
Next, the probe type of the raw data (rawT7 ) is
changed to conT? to reflect the fact that this
file now being stored is converted data ("con").
This new probe type is also stored on Dylon and
cassette. Then, the raw data is put through a
conversion equation and the converted data (in
the form of degrees Centigrade between 10° and
30°) is stored on cassette and on Dylon.
(Continued on next page.)
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2 £ oJ#1p8tdnm
rt "Fils

FUNCTION""
KEVS"iash

“qll"

4 prt "File
12"y "MENU FILE"
iash "all”

5t prt “File
24"y "0ATH FILE"

y "COUNTER FOR"s
‘OYLOHS USED
BV "DRATR RCQUI
ai-

& pryv “TIOH
FROGRAMS "y asb
“oll”

PUoprt "Fils
Iyt "DATA FILE®
s "COUNTER FOR™:
“OYLOHY USED
BY"s"T? EHOIHEE
RIHu"

:*VUDATH FILE"
«“COUHTER FOR™»
"OYLONS USED
EVY“s"T1l EHGIHE
ER-"

2! prt “"COHNVERSI
OH"» "PROGRAN"
sk "all"

3 prt "File
4

FILE 11 (cont.) 6

This program also tells the operator when the
data cassette on which it is working has been
fully converted and gives him a choice:

He may insert another tape and convert ‘hat data
or he may continue on to the Tll Engincering
Conversions program (FILE 12). He may, of course,
stop altogether if he so desires. If he chooses
to go on to the Tll Conversions program, this
program will set up the T1l program almost entire-
ly and then actually load and start the program
for the operator. The operator is given minimal
instructions concerning which tapes to load and
which special function keys to push; the program
does the rest internally. It is necessary that
FILE 11 set up as much as possible of FILE 12
before actually loading that file because memory
space in the program in FILE 12 is critical.

FILE 12: FILE 12 performs the same functions as
FILE Il except that FILE 12 deals with Tll probes.
Also, FILE 12 does not give the operator the
choice of going back to the T7 Engineering Conver-
sions program after a data cassette has been
converted. Although this file is usually
accessed through FILE 11, it may also be reached
by pressing LOAD, 12, and EXECUTE.

FILE 13: File 13 may be accessad by pressing
LOAD, 13, and EXECUTE. This is the T7/Tl1l Offset
plotting routine. The operator is given a choice
of plotting from the Dylon tape (Converted Engin-
eering units only) or from cassette. This pro-
gram will plot up to five T7 and/or Tll probes.
Although all probes of the same type must be
plotted in chronological order, the probe types
may be plotted in any order selected by the oper-
ator., For example, the operator may decide to
plot 1 T11, 2 T7's, 1 Tll, and another T7. Each
plot is offset from the others; this amount of
offset is also operator controlled. The operator
may also decide whether or not he wishes to have
the plotter stop after the plot of each probe to
allow him to change pen colors. Each probe is
labeled as to start time, location on the graph,
and probe type. The program is also fully auto-
matic in setting the upper right and lower left
limits on the plotting surface; the only neces-
sary operator function regarding the plotter is
the changing of pens (if so desired) and the
loading of paper.
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18 prt "IHG
CONWVERSTION",
"PROGRAM" ¥ azh
"2ll"

11 prt "File
S« "HDORESS
CHECE"3iash "all

12: wmrt “"File
Ed "y "RERL TIME
CLOCK"y“SET
ANO-0OR RE-QO"
azh "all"

13y prt “"File
Fey "EYSTEN
"CALIBRRATION"S
a:h "all’

14: prrt “File
SEUA"OPERRTING
FROG, "y "RBT

DATAR"«"ACRAUISIT
INH"$9sh "all”
15¢ rrt "File
Y "OPERATIHG
FROG. "+ "XBT
DATA"«"ACRUISIT
IOH"
1ad prt " (HD
OYLOMI "% 3sh
"all”
¥i opry “"File
19: " "0FPERATINHG

FROG. " s "XBT
DRATA"s "ACAUISIT
ION"

18¢ prt "3 CHAMH
ELS QHLY"issb
"all”

13 prt "File
11:" s "EHGIHEERI
HG" s "COHYERSIOHN
Sy "1 TV PROBES)

i3zh "all”

7

FILE 14: File 14 is accessed by pressing LOAD,
14, and EXECUTE. This program is the T7 or Tll
Deviation plotting routine. This program will,
like the Offset plotting routine, plot from ei-
ther the cassette or Dylon tape, and the operato
may change pen colors during plotting if so de~-
sired. But this routine plots the normal probe
profile on the left-hand side of the paper first
Then on the right-hand side, a grid of identical
size to the left-hand grid is drawn and a line i
drawn vertically down the middle of this grid.
This vertical dotted line represents the Mean.
The Mean is not any set number. It is merely a

standard used for plotting purposes in this man-
ner:

The first 49 data points are read into an array.
This array is multiplied, point for point, with
another array of the same size containing weight
ing factors in the shape of a cosine bell curve,
The end points of the data point array have a
weight of § and the mid-point has a weight of 1.
These new values are now used to obtain a weight:
ed average of those 49 data points. This
weighted average now becomes the Mean over the
specified interval of data points. The value of
the mid-point of the interval is subtracted from
this Mean value, and the result is plotted on
the right-hand (Deviation) grid parallel with the
mid-point in a vertical direction and the value
of the result away from the dotted Mean line
(plus or minus). The operator may select the
scale of the Deviation grid. Full scale may be
anywhere from + 5°C down to (in effect) +g°C.

In this manner, the operator has total control
over the amount of definition that the plot will

show him regarding the amount of Deviation from
the Mean line.
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FILE 2
DATA FILE COUNTER FOR DYLON; USED BY
T7 ENGINEERING CONVERSION PROGRAM

FILE 3
DATA FILE COUNTER FOR DYLON; USED BY
T11 ENGINEERING CONVERSION PROGRAM

FILE 4
DATA FILE COUNTER FOR DYLON; USED BY
DATA ACQUISITION PROGRAMS (FILES 8 AND 10)
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FILE 2
DATA FILE COUNTER FOR DYLON
(Data Acquisition Programs)

File 2 is used primarily by the data acquisition
programs in FILE 8 and FILE 18. It is a data
file which only contains one integer. This inte-
ger represents the number of files which have
been stored on the Dylon 9-track tape (the actual
number on the cassette in FILE 2 is one more than
the number of files which have been written onto
the Dylon tape. Each time one of the main data
acquisition programs is used, the number of files
written onto the Dylon tape by that program is
counted and stored into the variable Y. Y is
actually one more than the number of files al-
ready written. When the operator has finished
using one of those programs, he pushes special
function key fl@. This key records the value of
Y into FILE 2. When the operator restarts the
program, the Dylon tape is rewound and then
spaced forward that (Y) number of files. That
way, if 1¢@ files have already been recorded on
the Dylon tape, the tape is then positioned at
the start of the one hundred and first file and
is ready to be written on from that point.

FILE 3
DATA FILE COUNTER FOR DYLON
(T7 Englneering Conversions Program)

File 3 performs the same function that FILE 2
perforws with one exception. FILE 3 stores the
counter for the number of files written onto the
Dylon tape by the T7 Engineering Units Conversion
program (FILE 11).

FILE 4
DATA FILE COUNTER FOR DYLON
(T1l Engineering Conversions Program)

File 4 performs the same function that FILE 2 and
FILE 3 perform with one exception. FILE 4 stores
the counter for the number of files written onto
the Dylon tape by the Tll Engineering Conversions

program (FILE 12).
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ADDRESS CHECKS FOR PERIPHERALS
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PILE 5
ADDRESS CHECKS FOR PERIPHERALS

0: thru 7: Lines 0 thru 7 describe what the pro-
gram is and what it will do. The program is de-
signed to write commands to each peripheral in
turn to make sure (a) that all connections are in
order and (b) that all peripherals have the pro=~
per addresses. Lines 0 thru 7 also tell the oper-
ator to push the CONTINUE key each time the pro-
gram has stopped.

8: and 9: These two lines tell.the operator to
check and be sure that all peripherals are con-
nected through the bus into the calculator and
then tell him to turn the plotter power OFF so
that the plotter will not be affected by bus
commands used to test the A/D Converter and Dylon
Tape Unit.

10: thru 14: Lines 10 through 14 write the Data
Talk command designed for the A/D Converter over
the HP~IB bus. When the light (Data Talk Light)
comes on, the program then tells the operator to
look and see if the light goes off and line 14
outputs the Data Untalk command which shuts off
the light. The program is then stopped to wait
a CONTINUE from the operator.

15: thru 24: Lines 15 through 24 do the follow-
ing: (telling the operator what to look for each
time) =w=~-e- write the Data Listen command to the
Dylon to light up the Data Listen Light; write
the Data Talk command to extinguish the Data Lis-
ten Light and light up the Data Talk light; and
write data onto the tape so that the tape moves
and therefore showing that not only the Tape For-
matter but the Tape Drive as well is working.

The program is again stopped to await a CONTINUE.

25: thru 32: Lines 25 through 32 direct the oper-
ator to position the plotter pen in the center of
the platen and in the DOWN position after turning
the plotter power on. The plotter is then cleared
and given the PEN command (raises the pen) and
the IN command (places the pen back into the ini-
tial chart-load position. The test is now com-
pleted, so the computer displays the message

TEST COMPLETE and stops the program.

*NEXT PAGE FOR FURTHER PROGRAM LISTING~======~- ->

E ldmn YO Rress
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"the Data Liste
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162 ert “light
should"sy"come
on.,"1sprc 23ste

172 cmd Fo"%"3
stp

18 prt "Hhen
you rress”y "CON
TIMHUE this",
"tines the Data
"s"Listen lisht

18 prt "should
g0 offi"s"the
Data"s "Talk
lisht"s"“should
COMe COh, "3&RC

23 = t"

28 cnd 7+ "E"S
st R

21: RIL “Now

en yau's"pres
5 EUNTINUE“
“the Data Liste

y"liaht shoul

22 prt "cone
on and"s "the
tare should”s
“move forward”

23! prt "about
2 inches."ispq

2istp

24! wrt 784,"B18
WiBg"scad Fey"%"3,
wrt FASRIstp

2%: rrt "PLOTTER
:“«“Turn Pplotte
r's "power on."s
spo 2iste
2R prt “Uaiha
the front","pan
el uontrol>,"s
“position the -~
pen”

27 Pt "near.
the center"s
“of the paper’y
“and press the"
s "PEN DOHN butt
on"

238: prt "on the .
front"s"panel.,"”
Ispo 2istp

29t prt "When
you press"s "CON
TINUEs "s"the
pen should”s
“come up and"

398 prt "raturn
to the"y"ipitia
1 chart-"s"load

nosition"ispc

¢! psc YB7Iwait
1983 psc 7873
wait 1883epsc
G?iqhniwrt
AT TIN"
32¢ wait 350835
beepidsp "Test
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FILE 6
REAL TIME CLOCK SET AND/OR READ
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FILE 6
REAL TIME CLOCK SET AND/OR READ

g: and 1: These two lines give the title of the
program and ask the operator whether he would
like to change the date and time (reset the clock)

2: If the answer to the question in line 1 was

’Jffifﬁgf%“fﬂq“. yes, the program continues to line 3. If the
;ﬁ Ito answer was anything but yes, the program is sent
“'le W BE[1473" directly down to line 12 to read the clocl..
e i
“SAF01s14]

3: thru 1@: Lines 3 through 1# dimension the

4: dse "Enter string variable A$ for the time (and date) and

: dote and time"s input the values for the Month, Day, Hour, Minute,
. wait 1080 .and Second into the string as the operator enters
. 3¢ dse "as two= them into the computer upon command.

£ diait numbers”;

3 wait 1608 _1l: Line ll inputs the value of A$ into the real
1 ‘ &: =nt "Honth?(C time clock using the "S" command. The "B" com-
3 : Cl sA%L1,2) mand used next is a command to clear the real
3 2 7 enz4"g?v?[001 time clock in preparation for a read statement.

5 "y HE (4
@ ent "Hour?(HH  *NOTE: This clear command to the clock may take
) 1" RE (78] up to 25 seconds to execute, so it is suggested
: ’ 23 ent "Minute?(  that the operator wait a minimum of 30 seconds
: ' MY " aR$ (16111 after pressing the last continue to allow the
s : 18 ent "Seconds clock to enter the new time and clear itself.
3 TISSI SRS 13,
] l 141 12: thru 17: Lines 12 through 17 are reached
] 11 wrt Q8" either by answering no to the "Want to change
7 Afiurt S,"g" date and time?" question in line 1l or after the
iﬁ 12: diw BEL3IM) - clock has fully cleared itself in line 1l. These
fﬁ 120 wrt Sa"R"3 lines display the dite and time as fast as the
2 ‘@ red 9.Cf computer can read it, display it, and go back to
A A td: “QATE: “3B% read it again. They are displayed in the format:

; t l (171308 01:2]3R DATE: g7:18 TIME: @8:12:34
a4 1K FU3: 215" /"9BS 0L . _
5 #' e 101105 [4:5]13E NOTE: To stop the program, simply press the
% ﬁ F011,12]

e b 13 " TIng:

gg gl "SBEL13022)3

9 K CFLIT 14132523y
] S} 0]

4 i 16t dzp BF
o i 178 avo 13
RN
= é
S
¢ " lg

1
A 357 . PRI ERROAREC I w A g = -
;’vw' -




43

i!!l'l'll'lllllll!l

3:.1‘5‘3' L 3?3.3!\-!13«1..! - o——— o

FILE 7
SYSTEM CALIBRATION
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g rrt "To calih FILE 7
rates the"s"RA0 .

; Fress”s "CONTIN A/D CONVERTER AND SYSTEM CALIBRATIOM
ngibfL' LA #: and 1: Lines @ and 1 give the cpurator a
 wvaten T*f“ choice of whether to calibrate the A/D Converter

g; b+ prt “"To read and then calibrate the system or to go straight
A-D" "values to the system calibration. If the operator goes
lzounts ™y ‘or straight to the system calibration he must press

i JEIrees %1.’ f6 (see special function key listing). To go on
“eregs fotiske to the A/D calibration first, he need only press

_Srstw the CONTINUE key.

- 21 dse "This

i rRro3Iram ulloys 2: thru 16: These lines are self-explanatoyry in

= A0 zero ang” that they are merely statements designed@ to make

N dt owait 29085 the computer either print or display messages to

g dzp "sain adius the operator to tell him how to set up the system

- tments to be for calibration of the A/D Converter and what to
Qigg."§wuit expect in the upcoming calibration tests.

) o

L 4t dzr “The valu 47 thru 37: These lines test each channel from
e displaved 1 t> 4 on the A/D Converter to see if the g set

. reprzsents”s -5 equal to . If the number read is not egual
i wait 29848 to @ then it is displayed until the operator cali-
- [

¢ dsp "tha actu brates the # set back to @§; the program then con-

. al binary count tinues on to the next channel.
i from"fwait
. 2000 38: thru 47: These lines inform the operator as
6 dep “"the 531 to the nature -~ the next calibrations to be per-
S 870, "iwalit formed. They te. ! the operator to adjust the
I’ 2HRR guin set on the A/™ “onverter to match the proper
7 dsp “Flocs reading as set forth on page 3-16 of the 59313A
- the CAL switch operating and programming manual. These broper
3 l in the 0 “juait gain sets are as follows:
? s 2060 SWITCH POSITION (IN BACK OF A/D): READING:
% 2: dsp "position g
: iz and ensure gl -1
: that input "3 5 —Sgg

wait 28048

¢ dsp "eluas
have been remov
d."iualt 2808

~

—— -

S SRR A s ot S N

48: thru 63: These lines display the count from
each channel in turn for a short time so that

g : X
l E 16: dep “Hdaust gain adjustments may be made.
U - the ?eg? %?2 " 64: thru 68: Line 64 displays the message TEST.
! *Eéaé‘J‘ rual COMPLETE and then the next 4 lines tell the opera-
!: _J_: " aie tor to press the CONTINUE key to initiate the
1%; djﬁﬁnﬂgi =R system test. The message SYSTEM TEST is displayed
2.0 4 e and the program is stopped.
, QR25A."swait prog PP
[ Lai dzp “HOTE! *NEXT PAGE FOR FURTHER PROGRAM LISTING AND EX-
-k It the A0 Conw PLANATIONS == == m e emm—————————— e e e e e e e o e om e e <>
{3 erter fs"iwalt
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15: dsp "the
program will
continue to

the"$wait 2880

167 dsp "next
channel autonmot
ically."dwait
2606

17 beepadap

“Channel 1"

wait 2068

18 fat 1azsf .8
19t wrt.766.1:
"H11RJ". -
20: diorfshf (rdbl

70861y=-8)srdb(70,

611 R
211 if .A=03B*

1sBiif B=1085 ..,

heep’d»n
hunnel a"

it 2088

wrt 786.1»
22RJ"

iorishf (rdbl
21y =2y rdb (78
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38: ior(shf (rdb(
7A6)s =81y rdb (70
61 )A
31 if R=0:iD+
1*D~1i D=108&3

?2- dsp Riato 29
33 heepsdbp
“Channsl 4"
wait 2088
h4- wrt 796,10
"He3RL"
ior{shf(rdb(
y=2)srdb (7R

L]
=4 1

— 1Ty
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My, o
L R R

Aiato 34

LR
.
(1]}

dsr Riato 19

-

" 381 use "Adiust

the sdain st
tor the "juait
2880
39 dsp "Rropet
readins as show
n oh pale "3
wait 2088 y
48: dsp "3-18
of the 5??133
aperation "3
wait EBBB
41: dsp "and
_Rrogrammning
munuul.'swa1t
ZBBB
42: dsp "The
count from each
.channel “Vwoit
coe8 ‘
43¢ dsp "is dise
laved for a
short time "3
wait 20498
44: dsp "s0 that
gain addustnen
ts can "swait
2@
45: dsr "be made
and then the
next "iwait
2088
46: dsp "channel
iz displaved
in seauence”’
wait 2098
47: ‘dsp "Press
CONTINUE to
beain test"$
stp
43: beepidsp
“Channel 1 Sain
ade. "jwait
2000398 T
433 H+13Njuwrt
705.1y "HIIRJ"
58: if N=19588%
ato 952 )
51: dep ior{shfl(
rdbtFRG) -3
radbi7BéY)isto
49
52: bhzepidsp
“Channel 2 3ain
Cadd. "iwalt
260883 68+H
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69: thru 71: Lines 69 through 71 inform the
operator that; "To change channel number, output
speed, or to change the print/display option;
press STOP and £7." (See special function key
listing for £7).

72: thru 79: These lines allow the operator to
enter into the calculator the number of channel
to be reada, whether he wants the counts from the
A/D Converter to be printed or displayed. If he
chooses to display the values, he may choose from
any one of six display speeds from @# (slow) to

5 (fast).

80: thru 94: These lines input the selected
values for the channel and speed into the proper
variables and continue to read and display values
from the A/D Converter until the stop button is
pushed.

95: Line 95 is only reached if the operator
chooses to print the A/D values rather than to
display them. This line reads in A/D values and
prints them. (The display statements are skipped
in the segment just preceding this line by the
stipulation that line 94 may not be executed un-
less flag 2 has been set, which indicates that
the operator had chosen the display option.)

3 Rt "To chan TTY ste 2idse
ae" sy "channel “Select desired
humbers s "outpy - dlﬂplqv speed
t speedy” hv";unxt 20688

TR prt "or to 78 dsp "tyepins
chanse the", in a nunber
"rrintsdisplay” from 8 to §5"3
»“optiohs press wait 2089
! 79 ent “whers

f1: pry “STOP @ iz the sloues
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FILE 8
OPERATING PROGRAM, XBI DATA ACQUISITION

Py

5

— - . AN WNEm Ak Smm. WD G AR SR TEE O e e

.

i

- — < span - ¢

B A et et daz e e e AP IR ™ TV NINAMACOTISTNTE e SR STV et b e RS BN RIS
1 N T P W s e oo . AP XA ot : e




4

.

Drkassatd Plndarinbacy F s ] m‘

"ot

AT

Ll e VR P

3
4
Tt
o
2
Bz
£hc
39

a: ldf
Rrt

22 ¥iheeps

“JUST befor

FILE 8
, MAIN DATA ACQUISITION PROGRAM

g: and 1: Lines # and 1 load the value of the
number of files already written onto the current
Dylon 9-track tape from the program tape into the
vAariable Y. This value will be used later in the
program to position the Dylon tape to the first
blank file on the tape. The programmer is then
informed, via the internal printer of the calcu-
lator, "Before erasing this program, be sure to
insert the program tape and press flf." Pressing
flg with the program tape inserted will record
the new value of Y (Dylon tape file counter) back
into file 2 to be used the next time the program
is loaded and run. The program is now stopped to
make sure that the operator reads the message and
to await his CONTINUE.

2: Line 2 rewinds the Dylon tape and prints:
"When the Dylon stops, press CONTINUE". The avd
command is the automatic verify disable command
and saves time in recording data to lessen the
gaps created in Tll probes during the recording
fxdf sets a fixed decimal point with
zero digits following that decimal point for any
number in the calculator. The program is now
stopped to await a CONTINUE from the operator.

3: In this line, a file mark is written at load
point on the Dylon tape and it is then rewound
and spaced forward the number of files represent-
This positions the Dylon tape at the
file after the last recorded data file. This is
accomplished because the value of Y is initial-

at a value of 1. Therefore, if one data
file has been recorded, the value of Y will be 2
and the tape will be spaced forward to the start
of the second file on the tape. The on err state-
ment sets up an error condition in the calculator
which searches for errors and sends the program
down to a subroutine called "error" when one oc-
This subroutine starts at line 144 and will
be explained later.

4: The .first command sets a time limit of 2 sec-
onds for any peripheral being addressed by the
calculator to respond. If the peripheral does
not respond within that 2 seconds, an error E4
condition is set in the calculator. The second
command resets the Real Time Clock and sets up
unit 2 as a timer to be used later in the program.
The operator is then told to "Insert Data Tape"
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5: In this line, the variables for the probe
start time, probe type, and main data storage for
each of the probe types are dimensioned. (See
variable cross-reference for explanations as to
which string serves what purpose). The first for-
mat statement is the format for writing to the
A/D Converter, the second format is a 4-character
integer field for writing data to the Dylon tape.

6: Line 6 initializes several variables. For a
full listing of all variables and their uses in
the program, see the variable cross-reference and
explanation immediately following this program
documentation. The fdf F statement finds file F,
(F is the file counter for the T7 probes on the
cassette tape) which is set to @ at this point.
This will save time later when the first T7 probe
is to be recorded.

7: In line 7 the on err condition is reset.

This must be done periodically throughout the pro-
gram because the error subroutine "error" can
only be reached if the on err condition is set,
and each time "error" is referenced the on err
condition is "unset". So it is reset at strate-
gic points in case "error" has been referenced.
The operator is then told to "Press CONTINUE just
before probe launch".

8: After each probe (T7) is finished, the pro=-
gram is sent back to line 7. 1In this line, which
immediately follows line 7, the valid data point
counter (I) is reset to one and the message "Rea-
dy to continue?" is displayed. The program is
then stopped to await a CONTINUE from the opera-
tor which will start the data collection proce-
dure,

9: Due to the nature of the A/D Converter, it
must be reset each time it is read from in the
one-conversion-only mode used by this program.
This line resets the A/D to the channel selected
by the channel selector variable T. It is then
reset to the one-conversion-only mode and it is
given the output command (J). (NOTE: Because
the A/D Converter achieves channel selection
through bit shifting, T=4 for ch. 3 and T=8 for
ch.4, Channels 1 and 2 are T=1 and T=2).

1¢: Line 1f reads in an 8-bit byte from the A/A,
shifts the memory location 8 bits to the left,
reads another 8-bit byte, and stores the calcula-
tor-combined 16-~bit word into the variable A.
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11: Tkis program reads in values from the A/D
Converter, which has a maximum and minimum count
of + 1924 counts. The program only considers a
data value valid, however, if it lies within the
range of + 19@8 counts. Since the A/D Converter
is set up for an output of + 14 volts, each count
represents 1@ millivolts. Iine 11 tests the
value of A to see if it is within the proper
range., If A fails the test, the program is sent
down to the subroutine "1nva11d"

12: Each data file for any probe starts with the
probe start time and probe type and then contin-
ues with all data for that probe. If I=1, indi-
cating the first valid data point, the program is
sent down to subroutine "time" to record the
start time and probe type in memory and on the
Dylon tape.

13: Line 13 is reached only by valid data points.
This line stores that valid data point into the
data string A$ in integer precision format. This
format uses two ASCII characters (2 bytes) as
opposed to normal full precision storage (8 bhytes)
This same data value is then stored on the Dylon
tape in the format described in line 2. The pro-
gram then waits for 27 milliseconds to achieve
the desired 2@ sample per second data sampling
rate.

14: Line 14 tests to see if all data points have
been taken for the given probe (I greater than
48¢@). 480@P% is expressed as 24@@+24p8¢ to slow
the program down less than one millisecond to
achieve a much greater accuracy to the desired
sample rate. If all data points have been taken,
the program is sent down to subroutine "finish".

15: 1If all data points have not been taken, the
valid data point counter (I) is incremented by 2
and the program is sent back up to line 9 to read
another value. The +# addition is another timing
factor to slow the program down to the desired
sample rate.

16: Line 16 is the first line of the subroutine
"invalid". A launch is registered by the compu-
ter only when the first valid data point is found.
If I=1, indicating that the first valid data point
has not yet been found, the program is sent back
up to line 9 to read in another data value and
test it for validity.
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17: Line 17 is reached only if an invalid data
point has been taken after probe launch. The in-
valid data point counter (C) is incremented by 1
and a value of 118§ is input into the data string
to show up later in the data analysis as an inva-
lid point. The value of the variable Q is then
output to the Dylon tape (Q=11¢@) for the same
purpose. If less than 4§ invalid data points
have been taken, the program is sent back to line
9 to read in another data value. The program is
allowed to read in 4§ invalid points before tell-
ing the operator that a probe is defective be-
cause probes are likely to bounce from one rail
to another when they first hit the water before
the values coming from the probe's thermistor
become valid.

18: If the invalid data point counter fails the
48 points or less test in line 17, all data taken
from the probe so far is recorded on the current
file in the current track since it is known by
now that the probe is defective. Then the data
cassette is positioned to the next file to he
recorded. (Raw data is recorded on every other
file on the data cassette and will be converted
to temperature values later and stored on the
files in between). The file counter is then in-
cremented, a file mark is written to the Dylon
tape to end the current Dylon data file, the
Dylon file counter is incremented, and both the
valid and invalid data point counters are reset.

19: There are 2f T7 probe files and 4 Tll probe
files on each track. Files §,2,4,etc., are re~
served for raw data, and files 1,3,5,etc.,are re-
served for converted data. Line 19 tests to see
if the end of a track has been reached. If the
end of a track has been reached and the tape is
on track @, the track indicator is set to 1 and
the file counter is reset to . The program is
then sent down to line 21.

2f:  If the end of a track has been reached but
the finished track is track 1, the program prints
the message "Change Data Tape Immediately!!" and
continues to line 21.

21: Regardless of what has occurred in lines 19
and 2@, line 21 prints "Bad Probe T"; where T is
the channel number on which the defective probe
was being sampled. Since only channels 1 and 2
are being used to sample T7 probes, it is not
necessary to change the value of T because of the
bit shifting method of channel selection in the

A/D.
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22: and 23: Lines 22 and 23 change the value of
T on which the defective probe was being sampled
to the other channel so that a new or back-up
probe may be launched immediately without having
to wait to reload the old channel with another
probe.,

24: Line 24 prints the message "Launch T7 on
Channel T" where T is now the new channel number
selected in lines 22 and 23. The program is now
sent back to line 7 to ask the operator if he i 4
ready to continue with the next probe.

25: Line 25 is the first line of the subroutine
"finish" and is reached when all 48g¢ data points
have been taken from a T7 probe. This line re-
cords the data on cassette on the proper file and
track, ends the Dylon data file with a file mark,
increments the Dylon file counter, the data cas-
sette is positioned to the next blank data file,
the cassette file counter is incremented, and
both valid and invalid data point counters are
reset,

26: and 27: Lines 26 and 27 perform the same
functions as lines 19 and 24.

28: thru 38: These lines are identical to lines
22 through 24.

3l: Line 31 is the first line of the subroutine
"time" which is reached just before the first
valid data point of a probe (indicating probe
launch) has been reached. The two commands in
this line recover the current month, date, and
time from the real time clock and input the strinc
rawT7 1into the T7 probe type variable P$. The
raw is tacked onto the first of the probe type to
indicate to persons analyzing the data that this
is raw data and has not been converted into tem-
perature units yet.

%: Line 32 inputs the month, date, and start
time read from the real time clock into the start
tine string (T$) in the form of MO:DA:HR:MN:SC.
Then the start time is printed. This is to show
the operator that the probe now in the water has
found at least one valid data point. If the oper-
ator commands a probe launch and does not see the
start time printed within 2 seconds after the
probe hits the water, then he knows the probe is
defective and can signal the program to that ef-
fect. (cont. on next page)
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(cont.) 6

32: The on error condition is reset. Then, the
bus is given the unlisten command, a block size
of 14 characters is set up in the Dylon Tape For-
matter, the Dylon is told that it will write one
block of this size, and the data listen command
is output on the bus.

33: In line 33, the start time of the probe is
written out to the Dylon tape to start the data
file., Then a block size of 6 characters is set
up and the orobe type stored in line 31 is writ-
ten into this block. The Dylon is then set up
for a block size of 1g@@ characters and set up
to write as many as 32008¢ blocks.

34: Line 34 puts the Dylon into the data listen
mode and sends the program back to line 13 to
store that first valid data point which sent the
program down to this subroutine in the first
place.

35: thru 37: It was mentioned that the operator
had to tell the program if a probe was launched
and never receive:d valid data (indicated by the
absence of a printed start time for that probe).
These are the fii 3t three lines of subroutine
"defect", which .3 reached only by the operator
pressing the STO* key and special function key
f4. These lines perform the same functions that
lines 22 through 24 performed.

38: Line 38 resets both valid and invalid data
point counters and sends the program back up to
line 7 to ask the operator if he is ready to look
at the next probe nn a different channel.

39: Line 39 is reached only when an error in
string dimensioning -ccurs. The operator is told
to press a special function key to reach this
line. This will be explained further during the
documentation of the subroutine "error".

4f: Line 4§ is also reached only through a spe-
cial function key, £3, which may be pressed any
time that a T7 probe has just finished and the
"Ready to continue?" message is apparent on the
display screen. It informs the operator that he
may launch a Tll probe on channel 3 whenever
ready. The format statement merely restates the
format used for writing data onto the Dylon tape.
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41: Line 41 resets an on err condition in the
calculator and then duplicates the message print-
ed by line 7.

42: At this point in the program, T should have
a value of either 1 or 2; but just in case, this
line sets it equal to 1 if it is equal to zero.

. 43: Line 43 displays the "Ready to continue?"
message and stops the program awaiting a CONTINUE

- from the operator. At this point in the program,
the operator should launch a T7 and a Tll probe
at nearly the same time. He may, however, only

~

. 41t on err "€rros  launch one or the other. ~
r*iert "Fress
‘ Continus"s"Just  44: rine 44 initializes all variables and resets
befors"s"probe  the T1l probe file counter for the cassette to
. lounch"ispc 2 its initial value of 28 if for some reason it is
y It i T=0819T equal to f#. See the variable cross reference at
43¢ besrpidse the end of this program documentation for details.
| "Ready to conti
rue?iheepiste 45: and 46: These lines perform the same func-
44: 13B143L 1269 tions as lines 9 and 18. The wait 4 and 2 8-V
. Dia-Hig*NI0CH are timing factors and have no other use in the
IEBRBSTNEI R program.
J=@yzasd
! a5t wrt TEE. 1. 47: Sampling in this program mode is achieved by

HY s T Te"RJI"S
wait 4
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L‘F abs R} 1A
ato S50

if M= Bsqto

alternating between the T7 and Tll channels. A
sample rate of 2@ samples per second per proba is
maintained throughout and made more precise due
to various timing factors thrown in throughout
the program to slow it down to the precise speed
needed to guarantee that sample rate to an accept-
able degree of accuracy. This line sends the
program down to line 54 if T is less than 3 (in-
dicating to the program that the current probe
channel contains a T7 probe). The value of T
(either 1 or 2) is stored in the variable E for

3T ¢
1413
i

paalidy” later use before the program is sent to line 54.
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48: If the probe in question is on channel 3 or
4, the program continues on to line 48, where the
data point in question is tested for validity.

49: If the data point in question failed the va-
lidity test in line 48, and if the Tll probe in
question is not finished recording all data (M=§#),
the program is sent down to "invalidy". If a Tl
probe finished during a T7 probe drop, it is in-
dicated to the program that the Tll probe has fin-
ished +through the variable M, but the Tll1l data
is not recorded until the T7 finishes to avoid
data gaps in the T7 probe.
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5@0: Line 5@ performs for a T1ll probe the same
function performed by line 12,

51: Line 51 tests to see if a full 5388 data
points have been taken by a Tll probe. If they
have been taken, the value of 2 is input into the
variable M to indicate to the program from that
point on that the Tll probe has finished. The
invalid data point counter for the Tll probes is
reset to § (H). The stored value of E, represent-
ing the number of the channel on which the cur-
rent T7 probe is being sampled, is input into T.
The program is then sent back to line 45 to read
another value from the T7 probe. The foliowing:
40D rather than 1876f; g @-M; and wait 1 are tim-
ing factors. It will be noted that the vaiue of
B has not been reset and is still greater than
4D, This is to prevent more data from being
taken from the T1l probe.

52: If all data has not yet been taken from the
T1ll probe, line 52 stores the valid data point
into the T1l memory string. These data values
will be later dumped onto cassette and Dylon.

53: In this line, the valid data point counter

for the Tll probes (B) is incremented, the value
of E (T7 probe channel number) is input into the
channel selector variable T, and the program is

sent back up to line 45 to read in another value
from the T7 probe channel.

54: through 56: These lines perform for the T7
probe the same functions performed by lines 48
through 5@ for the T1l probe.

57: If the data point in question has passed all
tests so far, it is recorded in memory and onto
the Dylon tape by line 57.

58: 1In line 58, the T7 valid data point counter
(I) is incremented and the value of L is input
into T. L stores the number of the selector for
the channel of the Tll probe. It is normally 4
for channel 3 unless a Tll probe becomes defec-
tive, in which case channel 4 is used as a backup
and L=8 for channel 4,

59: Line 59 sends the program down to "finishl"
if a full 24¢p data points have been taken for the
T7 probe. The timing factors used in line 51 are
not necessary due to the extra time used to write
the valid data point to the Dylon tape.
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6g: Line 6@ sends the program back to line 45 to
read in another value from the T1l probe.

6l: Line 61 is the first line of subroutine "in-
validx"; the invalid subroutine for the T7 probes.
As in line 16, if I=1 (indicating to the program
that the T7 probe has not yet been launched), the
program is sent back to line 45 to read in anoth-
er value. The difference in this case is that
the value of the Tll probe channel (L) is input
into the channel selector (T) and the program is
paused for 7 milliseconds as a timing factor
before going to line 45.

62: Line 62 performs the same functions that
line 17 performed with the addition that the chan-

nel selector (T) is changed to the Til channel
value of L.

63: If the program reaches line 63, that signi-
fies that the current T7 probe has been found to
be defective. If the current T1l probe is still
.ampling (M=@), and if it has been launched (B
not equal to 1), then the timer set up in line 4
is cleared and started. This timer will time to
the nearest millisecond the gap created in the
T1l probe while the partial data from the T7 de-
fective probe is being recorded. This time will
be used later to calculate the number of data
points lost by the Tll probe and to show that gap
as invalid data.

64: Line 64 is identical to line 18.

65: and 66: Lines 65 and 66 perform the same
functions that lines 22 and 23 performed. The
value of E is changed rather than the value of T
because the program is about to input the value
of L into T, so it is useless to use T to change
the number of the T7 channel.

67: Line 67 is executed only if the Tll probe is
finished. It records all T11l data (start time,
etc.) onto cassette in the proper file on the
proper track. Then the Dylon is unlistened, a
block size of 14 characters (for the start time)
is set up, and the Dylon is put into the data
listen mode in preparation for recording of the
Tll probe data onto the Dylon tape.
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68: Line 68 is only executed if M=2 (Tll probe)
has finished. The start time is written to the
Dylon unit, a 6-character block is set up for the
probe type, the probe type is written to the Dy-
lon tape, and the data block of 1g@@ characters
is set up in nreparation for dumping the Tll raw
data onto the Dylon tape.

69: Again, if the Tll probe has finished, this
line retrieves each data value from memory string
G$ and writes it to the Dylon using format 2.

78: I1f M=2; a file mark is written to the Dylon
tape to end the current data file, the Dylon file
counter variable (¥) is incremented to show that
another file has been fully recorded, the tape is
positioned back to the next T7 file to save re-
cording time later, and the Tll cassette file
counter is incremented.

71: and 72: These lines perform the same func-
as lines 19 and 24.

73: and 74: Since the Tll cassette file counter
ha= just been incremented, the cassette must also
be checked to see if the Tll files on the current
Tli track are at an end. These lines perform the
same functions that lines 19 and 2f perform for
T7 probes,

75: Line 75 prints the "Bad Probe" message.

75: I'ne 76 is executed only if M=2, meaning

that the current Tll probe ‘3 finished and there-
fore that all dat. from that Tl11l probe has been
recorded on cassette and Dylon., It inputs the
value of the T7 channel (E) which was selected in
lines 65 and 66 into the channel selector vari-
able IT). Tt=n, the message '*T7 PROBES ONLY*"

is prainted since the program is about to be sent
back to the T7 only mode of the program.

77: Regardless of whether the Tll probe is fin-
ished or not, another T7 probe needs to be
launched on the channel designated by the variable
E. The "Launch T7 on Channel E", where E is 1 or
2, is printed.

78: If th- Tl1l provbe is finished (M=2), the pro-
gram is sent back up to display the "Ready to
continue?” message in the T7 probe only mode :hat
start - with line 7.
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79: Line 79 is reached only if the current T1ll
_ probe is not yet finished. If it has been
3 launched (B not equal to 1) then the timer that
i was started in line 63 is stopped and the time
, placed into an output port in the clock waiting

bor to be read. The time is read into the variable N.
%_ Then, N/1g@@ converts the time to seconds fr-
its current value of milliseconds. This n
i value is multiplied by the sample rate of 2§

samples per second to get a number which repre-
sents the number of samples which would normally
have been taken by the Tll probe during this time
lag. This value is converted to an integer and
. stored in the variable 0. Then B (Tl1ll valid data
point counter used also to position data values
in the memory string), 2*0 (because of integer
precision), and 4 are added together and stored
- . . in the variable V. This number represents the
.9:“1t'§?19wr§ current position of the memory string plus the
S U2V i red 9 number of points which were lost during T7 re-
Hiint Hs1808%  cording plus another 4 data points to account for
2103 E+E0+4+Yi the time that it will take to record data into
L+T - this data gap. Then the value of L is input into
200 4 lifor the channel selector (T).

3
xt H finished, this line is executed. 1Intc each mem-
IR A ory location between B, the current location,
and V, the location at the end of the gap, the
L=Tiato 45 value of 11f@ is written into memory. This value
L. will be recognized later as invalid data.

#
‘.l

1in@) sG55 U 8¢: Again, if the current T1ll probe is not yet
M
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8l: Line 81 is executed if the Tl1ll probe has

. been launched. (Not yet finished). It inputs
the value of V into B which will prepare for

. storage of a data value the next memory location
after th> gap created by the T7 recording. The
program is then sent back up to line 45 to read
in another data point from the Tll probe.

§2: If the probe is not yet finished and has not
beer. launched, either; the value of L is input
into T and the program is sent back to look at
another data value from the Tll probe and test it
for validity.

‘ ._-.
AN
e |

‘\‘l
=

EW' SIS %
ﬁw\h‘h;t!',uw' Xt R Y
P DAL
€ !



oo i 2
T e NS AN R e T ¥ Qo

T

e

e S

| P RS

Tt

NS A T e
T 2

S b ST LTI

1
PG S A

o e Ly

. — -
N 1 N L LW il

o~
-

23 "invalide"iid
§ E=1i0ra=Ts
Eafiwait 2yato
43

24 H+1sHIfd
{11R0) G5 [EE+
1JIE+3-Bs 1S
H{EASESTiato 48

29y 1f I#liurt
Syt U2G”

SRy trk Kirct Js
Ef FELDET I+ U0
BaHY 1B 8+

SFy ot Jr23vit
Vaits e kaﬁ*'!
ato 89

23 1t JXE3iaN
_‘_3~_I.L'H|,,."HF,
beepirrt "Chans
e Data Tare"s
"ITmediatelyit”
theep

S9s 1f T=8id4258
atao 91

a@: 328

31t beespipy
"Bad Frobe" 83
beer

32 1f S=434a0L3
Ia589to 94

R B

TReRemmee—T T LT T

12

83: Line 83 is identical to line 61 in function,
except that line 83 is used for Tll probes and
the timing factors are different.

84: Line 84 is identical to line 62 in function,
except that line 84 is used for Tl1ll probes and
those Tll probes are allowed 6@ invalid data
points before being declared defective due to
their longer fall time and consecuently larger
number of data points total.

85: Line 85 starts the timer if a T7 probe has
been launched. Unlike the subroutine "invalidx",
there is no need to test the T7 probe to see if
it is finished or not because all T7 probes are
sent immediately down to a subroutine called
"finishl" after they finish.

86: Line 86 records all Tll data taken before
the probe was registered as defective into the
proper file on the proper track on the cassette.
The Tl1ll file counter is then incremented, the
valid and invalid data point counters for the Tll
probes are reset, and M is reset to # to indicate
to the program that this Tll probe is not finished
yet. (This is merely a safety mecasure; M should
already be equal to zero.)

87: and 88: Lines 87 and 88 are identical to
lines 73 and 74.

89: and 9¢: Lines 89 and 9@ decide whether T=4
or T=8. If T=4 (Channel 3) then the value of 3
is input into the variable S. If T=8 (Channel 4)
then the value of 4 is input into the variable S.

91: Line 91 prints the message "Bad Probe S",
where S was defined in lines 89 and 9@ and repre-
sents the number of the channel on which the now-
defective T1ll probe was being sampled.

92: and 93: Lines 92 and 93 take the value of S
(the current T1l probe chanael on which the Tll
probe was just discovered to be defective) and
switches the value of L to the other channel.
Therefore, if S=3, 4 is input into L; if S=4, 8
is input into L. Also, the value of S is changed
to the other channel. Thus, if S8 was 3, it is
changed to 4; and vice versa. These two values
will be used later in the program.
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84: Line 94 informs the operator via the calcu-
lator's internal printer that he may "Launch Tll
on Channel S", where S is either 3 or 4.

95: thru 98: Lines 95 through 98 are used to re-
cord invalid data in the gap created by record-
ing of Tll partial data. They are practlcally
1dentical to lines 79 through 82, except that in
line 96,th° value of 1148 is wrxtten to the mem~
ory locations and Q is written to the Dylon tape,
since T7 probes write each value to the Dylon
tape as it is taken. (Q is equal to 11gg).

99: Line 99 is reached only if a T7 probe has
finished, It is identical to line 63.

19¢: Line 18¢ records all T7 data onto cassette.
Then a file mark is written onto the Dylon tape
to mark the end of that data file, the Dylon file
counter is incremented, the cassette is posi~
tioned to the next file to be recorded, the T7
cassette file counter is incremented, and both
the valid and invalid data noint counters for the
T7 probes are reset.

191: thru 188: These lines are identical to
lines 67 through 74,

199: and 118: These two lines are identical to
lines 65 and 66.

111: thru 117: These lines are identical to
lines 76 through 82.

118: thru 121: This is the subroutine "timea"
which records the time and probe type for the T7
probes in the T7/T1l half of the program. It is
identical in content to subroutine "time" in
lines 31 through 34.

122: thra 124: Lines 122 through 124 comprise the
subroutine "timeb"., This subroutine is basically
the same as subroutine "time" and subroutine
"timea"y except that the start time and probe type
are not yet written out to the Dylon unit. The
start time is read from the clock and stored in
ES, the probe type "rawTll" is stored in F$, the
on err condition is reset once agaian, and the
block size for writing data onto the Dylon tape
is set up. Then the Dylon is put into data lis-
ten mode and the program is sent back up to line
51 to record the first valid data point from the
T1ll probe which sent the program down to this

subroutine originally.
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é 1851 if F>193 125: This is the first line of the subroutine

@g A+G}ASF GRS "defectb". This defective probe subroutine

4 23+ i heepiprt is fgr.the T7/T11 halg of the program and is

5 "Chanae Dota very similar to subroutine ?defect" except that

g Tnpe“c"ImHPdiut 1t'is more complex in that'lt must detgrmlne '

i Plvll;’§bnn; 7 which of the two probes pelng samp}ed is defective

% {hfﬁiif J}gﬂ;if and act accordingly. This subroutine is also

i E;ﬁ'14K=5a: 3 reached only through the keyboard via the special

£ qté’lég‘“ T function keys £12 and £5. This first line clears

! 1RS. if 45233 all flags in the calculator and if I=1 (indica-

;. é:k‘°8$j:5:&' ting that the defective probe is the T7 probe)
ﬁ;F;Eeep;pét, the program is sent down to line 136,

Chanas Data 126: and 127: These two lines are executed only
Tape":"Inmediat jf the T1l probe in question at the moment is not
elyl! "ibeer . finished and has not yet registered a laupch.

183 if E=132+E} rThey input the number (not the selector) of the
1?3? %ié current Tll channel into the variable S.

1112 if M=2FfE+TJ 128: Again, this line is executed only if the
beepiprt "#T7 Tll probe has not finished and has not registered
FROBES ONLY#"3 a launch yet. It prints the "Bad Prcbe S" mes-

, beep sage and sets flag 2 (when a flag is set its
, 1122 beerirrt value is one, when it is not set its value is f).
! “Launch T7 on"s
"Channel "y Es 129: and 138: These two lines change the channel
spc 2 number (S) to the other Tll channel and change
: 113 if M=239to the channel selector storage variable (L) to the
f 7 selection number for the other Tl1ll channel.

P14 1f BRliurt

Ay'u2vrired 9y 131: Line 131 tells the operator to "Launch Tll

Hiint (N/1GRO* on Channel S", where S has been changed to the

2RV +03B+20+4+Y; new channel number in lines 129 and 134.

LT

115: if B#i13for 132: thru 134: These lines are identical to

= to \' by =i lines 95 through 97, except that they include the

$ti (1190)+5s[) Stipulation that flag 2 must be set before they

sH+ 1T inext H can be executed. Flag 2 is set only if line 128
) 116t it B#i3v+g3 has been executed, which indicates that the defec-
: 45 tive probe is a T1l.

[0
178 LaTiato 45
ias

g

135: If the program was not sent down to line
136 during the execution of line 125 (indicating
that the defective probe was not the T7) and if

"tinea"iurt
RS "rawT?

1
1

stopped to await operator analysis of the problem.

. ,$Ef' 9, T4 flag 2 is not set (indicating that the defective
| iAs pEE S idd probe was not the Tll either), then this line is
P T‘ﬁ?”_f'i executed which prints the message "Program error;

z ;T” ‘Eg:"’ Both probes look valid." and the program is
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136: Line 136 is reached only if the program has
decided that the defective probe is the T7 probe.
It prints the "Bad Probe E" message.

137: and 138: These two lines are duplicates of
lines 65 and 66.

139: This line is identical to line 113 in func-
tion.,

149: thru 142: Thes« lines are identical to
lines 115 through 117, with the additional stipu-
lation that M=g before any of the lines may be
executed. If M is not equal to @, then the Tll
probe is finished and there is no data gap to
account for at this time. ' S0, the program would
continue down to line 143.

143: This is the last line of the subroutine
"defectb" and it sends the program back up to
line 45 to read in a value from the new T7 chan-
nel. This line is reached only if the T7 probe
was defective and the Tll probe was already fin-
ished.

144: Line 144 is the first line of the subrou-
tine called "error". If the on-err condition is
set in the calculator and an error occurs, the
program bounces down to this subroutine. The
decimal value of the ROM letter in which the
error occurred is input into the variable rom.
The number of the error is input into the vari-
able ern . The number of the program line in
which the error occurred is input into the varl-
able erl . Thus, an error E4 might occur in
line 971f the A/D Converter did not respond to

e

the reset command in line 9 within the required
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2 second time limit set in line 3. This error E4
in line 3 would be stored as: rom=69 (the deci-
mal value of the ASQII character E), ern=4, erl=3,
An error in the mainframe sets rom=g. A main-
frame error is one which involves no particular
ROM. In this line, P is reset to @# and will be
used later in the error subroutine.

145: thru 148: If an error E4, G8, G4, or G9 has
occurred in any program line, these lines send the
program down to line 165. All these errors have
in common an indicetion that one or more of the
peripherals or that the HP-IB itself is down.
Sending the program down to line 165 will start
the program checking to see which line stopped

the program with an error, and therefore which
peripheral is down.
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142: if M=831if
E#liv+Bigto 49
143 E+Tiato 49
144t “error"s@9sF
145: if rom=6%
and erns4jato

fd4as 1If rom=7?
and =rn=8i3ato
165

147 if rom=71
and srn=433to
165

148: if rom=71
and srn=disto
1ed

142 if ron=8
and ecn=39513F
189: if P=liprt
“Irzert prosrar
"s'nasattte
atd"s "Rress
fla0”
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149: Line 149 sets P=1 if an error 39 has
occurred in the program. Frror 39 indicates an
error involving insufficient memory for variable
allocation., This P=1 will be used in the next
prcegram lines as an indicator that this error has
occurred.

15¢: thru 154: These lines print a message to
the operator if an error in dimensioning or vari-
able allocation has occurred. They print the
messaje "Insert program cvassette and press £flf.
When the tape stops, press f@ and fll. Insert
NEW data cassette and" Then, if erl (number of
the line in which the error occurred is legs than
or equal to 38, indicating the T7-only mode of
the program; the message is finished with "press
f1." 1If erl is greater than 39, indicating the
T7/T11 mode of the program, then the message is
completed with ‘"press f£f2." Analyzing this
message, the operator will insert the program
tape and f1f will record the value of the Dylon
fii=s counter (Y) into file 2 on the cassette.
Then, f# will erase all variables and fll will
then retrieve the value of Y from file 2 of the
cassette. The operator then inserts a new data
cassette (because the track and file indicators
for the old one have all been erased) and hits
either fl or f2. These two keys send the program
back to redimension and reinitialize all program
variables for either the T7-only or T7/Tll mode
of the program. At this point, the T7 channel is
channel 1 and the Tll channel is channel 3.

155: thru 157: These three lines also set P=1 if
an error S7,58, or S6 have occurred. They then
send the program back up to line 158 to print the
operator message. These errors all involve prob-
lems in string dimensioning.

158: thru 168: These three lines are executed if
an error 42 in the mainframe has occurred. This
error indicates to the program that the RECORD
tab on the data cassette is in the wrong position
for recording. In the section of the program in
which this error might occur, it is highly pos-
sible that a data gap is occurrln? in the T1l
probe, so the message printed is "Quickly eject
cassette and slide RECORD tab over, then replace
tape and type cont erl", where erl is the num-
ber of the line in which the error occurred.
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151 if P=liprt
"Hhen the tape”
«"stops: press”
»"Ff0 and f11.°

152 if P=liprt
"Insert HEH
data“+"cassette

and"

153 if P=13if
grli=a38iprt
"press 1.
spe Jibeepi@=P)
stR

154t 1f P=131if
erlr33iprt "pre
3 f2,"ispc 33
begrpi@3Pistn

1550 if rom=83
and srn=7s 1R
ato 13549

1568 1f rom=823
and ern=8313F)
ata 1948

1578 if rom=2:2
and srn=Rt P
ato 189

158 if rom=8
and ern=342iprt

fuickly edect”
yteazsatte and”
y"slide FECORD"

159 if rom=8
and ern=42sprt

“tab ovars Ty
“Then replace”s
"tape and type”
166 iF rom=d
and =rn=42iprt
" cont”
“lvbheepizpc
TR

f rom=8
rn=20irrt
128t REOIEAM
"y "tare and
type In"s "ldk
g,

[y
EE 2 T R O B
e e I L (]
S CL e i
o T e T

17

161: thru 163: These lines are executed if an
error 3@ occurs in the mainframe. This error in-
dicates that a special function key has been
pressed by the operator, but that key was not
defined. The program assumes that the operator
has pressed the correct key, but that the keys are
not vet defined. Therefore, the message "Insert
program tape and type in 1ldk #. Then re-insert
Data Tape and Press special function key again."
is printed.

164: 1If the program has come this far without
beina sent down to line 165, then it is evident
that the error that has occurred is not covered
in this error subroutine. In that case, the
operator will want to see the error message,
which iooks something like this: error 15 in 34.
This tells the programmer that the printer either
ran out of paper or failed while the printer was
attempting to print the message in line 3¢ of the
program. Therefore, line 164 tells the calculator
to jump l64-erl lines backward in the program.
This, in effect, tells the program to execute the
line in which the error occurred another time, but
this time the on-err condition will not be set
since the error subroutine was just used. If the
;zror ocqurg.agiin s Which it should, the error
‘message 1is displayed and the pr i

Lo await operatoryactior. program is stopped

165: thru 168: These lines decide, as m 10
yhlch peripheral is down. 1If the érror gggﬁggzg'
in lines 9, 1f, or 46, the program is told to go
down to "A/D" to print a message to the operator
If phg error occurred in line 45, there is a oos:
Sibility that either the clock or the A/D is cown
The program is then sent to “Cl/az2p.n . |

169: thru 171: These three lines are reached
through lines 165 through 168. They print mes-
sages to the operator telling him that the Real
Time Clock, the A/D Converter, or that either of
the two is down. The program is then stopped to
await operator action. *NOTE: If an error
occured to send the program down to lines 165
through 168, but the erl does not match any of the
line numbers checked by those lines, the program
will tell the operator that the Real Time Clock
is down, since that is the first message reached
by the program flow after the check in line 168.
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2: if ron=0@
nd ern=38iprt
Then re-insert
“yv"Data Tape
and” 'Press
npec1al

&
at
w

163: if rom=@

and tn-ﬂBsPtt
"*nnut1on key"
ugnln.';beep;
)
164t Jdnp ~(164-
erl)
165: if erl=9}
ateo “"A/D
1668 if erl=18s
sto “AsDY
CYARR S erl=433)
ato “ClzR20"
163 if erl=4638
ato “RA/D"
169: “"Clock"iprt
“Reok Time
Clock"s"Is Doun
i "See Manual.
"‘be=ps»pc 3
ste
17a: "As/0"Iprt
"As0 Converter
“1s Downi.:
‘Cee Hunuul.
ERYSRC a;tp
¢ "Cl- H’U"'pr
t "Either Clock
arts"AsD 1=
downd "y "See
Hanual, "$sPo 33
stR
'*LJ4Q5
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ok E o FILE 8
%‘ ;;‘ 1‘3:. .ilaq: ’ VARIABLE CROSS-REFERENCE AND DESCRIPTION
B 44 Sn 51 NOTE: 1In this variable listing and descriptionm,
cn =n &3 63 each variable will be listed on the left,followed
i o z ? 3 i by the program line numbers in which they occur.
: L 21 %1 2 To the right will be a description of what the
g o4 o ':'; variable is used for in the program. After each
g4 23 @4 @ description will follow either an *, a ¥, or
g ge 114 114 nothing. An asterisk following a description
1_{:‘ 11§ 115 11'5 indicates that the variable is used only in
1_{-;’1‘ 1"5_" 1ag 129 the T7-Only mode of the program. A% indicates
? g- 13g 131 145’ 142 the T7/Tll mode, and nothing indicates both.
L e 141 141 142 142 NOTE: These character descriptors are used to
. - indicate in which program modes a variable is
) L 17z 17 17 used, and do not necessarily mean that the
bk 18 23 38 44 variable does not occur in the other half of
\ 6 &2 62 64 program. They simply mean that the variable
- 198 may be initialized or dimensioned in another
{ part of the program, but that it is only used
- 0 44 51 in the specified program section.
E 47 S1 83 A: A is used to store the 16-bit data word made
. €3 ©S 68 V6 from the two combined 8-bit words read into the
TTo&: 84 33 calculator from the A/D Converter.
3’ Qg 19% 149 118
3 111 143 1232 136 B: B is the valid data point counter for the Tl1l
| 137 157 138 139 probes, Since B is ac.ually twice the actual num-
' 143 ber of valid data points taken minus one, it is
i also used to position data values in the main
: c £ £ 13 data storage string for the Tll probes. This is
,;j! 12 12 18 19 necessary due to the integer precision method of
§ g: {9 *3 3 25 data storage being used.¥
525 &% 2o
g :: :':- 27 E-g C: C is the invalid data point counter for the
}g 1 i4 64 ¢4 7o T7 probes.
; = = 2o PR
1 :-._1‘ Ll 1;[‘ h D: D is the sample duration in seconds for the
| ; 5@ 1A% 104 105 T1l probes and is always equal to 269.¥%
{ 1 195 126 106 108 .
. E: E is used to store the number of the T7 chan-
h " : 15 19 nel so that it can be input into T (channel selec-
[E i‘q - o tor variable)_when it is time to read in a value
¥ ah 37 n4 T from a T7 prove.¥
,{; "* fe ?4,: bH F: F is the file counter for T7 probes on the
jf 1‘:":: 145 133 1496 cassette, T7 raw data is recorded on the even
1ug numbered files from § to 18 on both tracks.
H 44 51 &4
2+ 84 86




I 2 1e 13
13 14 14 14 2
15 13 1g 17
17 17 17 18 G: G is the track indicator for the T7 probes on
25 28 44 58 the cassette. It is always either # or 1.
a7 57 5% 5@
59 &1 &2 &R H: H is the invalid data point counter for the
B2 E2 A4 69 T11l probes.¥
59 8% 8% 85
a5 95 Qg 94 I: I is the valid data point counter for the T7
27 a7 a3 99 probes and is the counterpart of B. See the docu-
100 193 193 103 mentation of the variable B for details.
193 1064 1ad 125 . ,
122 132 1323 123 J: J is the file counter for.the Tll probes on
134 134. the cassette. It is always either 2§ or 22.
J ) 23 27 K: K is the track indicator for the Tll probes %
44 44 €7 78 on the cassette. It is also always either # or 1.
P S B
T4 7425 88 L: L is used to store the number of the Tll chan-
ae 8y =7 &8s nel so that it can be input intc T.(channel selec-
€3 191 194 184 tor variable) when it is time to read in a value
196 197 (&7 198 from a Tll probe. It is the counterpart of E.%
1us M: M is the indicator which tells the program
K & o 27 whether or not a Tll probe @s finished. It is
£7 72 = 3 # when the probe is not finished and 2 when it is
24 95 &7 87 finished.¥
oD ; K™ ?
4 ?g? %Sé tee 18 N: N is the variable used to store the time read
4 - from the unit 2 timer in the Real Time Clock that
L 44 58 61 is used at various points in the program.%
; g2 79 82 92 . .
a7 114 117 126 O0: O is used to storxe *the value of the number of
e Lee s lost data points during the recording of data on
129 13g 148 another probe. It is always the value of N/1@g0
4 3 N times 2§ and rounded to the nearest integer.¥
é- § g 44 49 51
= ; <1 ] E§ P: P is used as an indicator ir the error subrou-
i : 'i'a 8 7e "':‘Q tine called "error". It indicates to lines 158
% 4 i Bo g2 lal loc through 154 whether or not an error in dimension-
o 193 104 111 113 ing or allocation of variables has occurred and,
& ; 1?":' 1{-:-' 128 129 consequently, tells the program whether to exe-
% 139 131 140 141 cute these lines., Thus, P=§ if a dimensioning
& i 142 or allocation error has not occnrred and P=1 if
% ; such an error has occurred.
g : H 7av 95
X 235 114 114 132 Q: Q is used to write out to the Dylon unit to
172 148 1448 register invalid data for a data gap. Q is al-
B . ways equal to 1194,
3 o7y 7995
S 95 114 114 132
3 L 132 140 140
A
1|
A
: %
% )

'mi ‘aﬂ . .
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S: S is used to store the value of the number of
a T1l channel on the A/D Converter. It 1Is used
primarily when messages concerning the Tll probes
have to be printed to the operator. Since the
channel selectors for channels 3 and 4 are T=4
and T=8, S is used to store the numbers 3 or 4 so
that it is easier for the operator to know which
channel is being talked about in a message.¥

T: T is the channel selector variable for the
A/D Converter. It is either 1,2,4, or 8 depend-
ing on whether the operator is lcoking at channel
1,2,3, or 4.

V: V is used to store the memory location of the
end of a data gap so that that gap may be filled

with the exact amount of data points
with value 1198 (invalid data).¥

W: W is the counter in the for/next loop which
is used to write invalid data into memory to take
care of a data gap. W ranges from the current

memory location from where the gap started (B)
to the ending location of the data gqao (W).

Y: Y is the counter for the number of files al-
ready writien onto the current Dylon tape. It is
actually one mcre than the number of files alrea-
dy written and is stored in file 2 of the pro-
gram tape. Whenever the program is loaded and
runy the Dylon tape is mewound and spaced forward
Y files, so the tape ends up at the beginning of
the file immediately following the last recorded
data file on the tape.

A$: A$ is the string used to store the T7 probe
data. The data is stored in integer precision
format, which takes only 2 ASCII characters (2
bytes) to store a data word.

ES: E$ is used to store the probe start time for
the T11 probes.%

F$: FS$ is used to store the probe type for the
T1ll probes.¥

G$: G$ is used to store the T1l probe data. It
is the counterpart of AS$.¥

P$ and TS: These are the probe type and start
time strings, respectively, for the T7 probes.
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FILE 9
OPERATING PROGRAM, XBT DATA ACQUISITION (NO DYLON)
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FILE 9
DATA ACQUISITION. PROGRAM (NO DYLON UNIT)

FILE 9 is exactly the same as FILE 8,except that )
all references, variables, messages, program llnes o
etc.,regarding the Dylon unit have been deleted:.
The programmer is informed at the first of the
program to turn the Dylon power OFF. CAUTION:
If the Dylon unit is left powered up during. Eh
running of this program, the sample rate of the
probes will be severély affectedl!

The only difference in FILE § and FILE 9 is
the line numbers and hencc the spacing of command
statements in the pxoyram.

FILE 1§
DATA ACQUISITION PROGRAM (3 CHANNELS ONLY)

FILE 1¢ is exactly the same as FILE 8 except that
there is no backup channel for T1l prohes. If
a channel becomes defective (any channel, since
hardware changes can easily be made in the system
to make any launch station go to any channel),
this program lounches Tll probes on channel 3 as
usual but will only pvint the Bad Probe message
for Tll probes which are found to be defective.

Listings of these two programs, along with variable
cross references (unexplained), follow in the next
few pages.




0:
1
23
3
LR
51
S
7.
8
33
10:
11:

e l2

13
14
15;
16y
17:
12,
19,
20
21
22
<o
241
251
26,
27
28y
29;
30

1
R

323 2

331
34
394
ob;
37
38,
39
40,
41
42,
13
EE ]
19
49;
473
45,
49;
S0
5%
5
23
54:
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ST

jwel 8,70, U213 ort Yinsers dats. tape 33p¢ -2s8Lp.
$0143,P8162,A%0438103 E$I143,F$ 83,u3'108002;‘mt 4,z,f., O;fnt 2,2, fw.u
L TE0+J504F 300G 0Ky faf ¥
st arer “error";pnt "Prasse :n“ﬁﬂb' »"just ‘beafore®,"rrone lzunch® . epe 2
it+1libeepsdap *Ready. Lo continua?®; jomépsatp .
wrl 708,1,%H",T,T, A"
1or(ahf(rdb(706) “23,rghiT0E3 )+ wait 323751409y
4 ebs(ﬁ))lOOO;ato '1nvekld‘ .
if I=13g%0 "tim=" . . ;
FLi CAISASEE, Te4) I/:f' Y [
if 1>4800,3t0 "flnlsh" ' AE 9
!*”*I;gto & ' ’ o
*invalld®;.if I=13g% &
CHisCyfti CLIVI~ARLL,Le1ds:-2%i,if C/40y3%0 6
trk Girct F,T8,P¢,88, 845 F-237#2aF ;003141
Af F31941f G20451G3t~F3g5%0 13 '
1f Fo1930+5104F ;04K 26+Jsbeapiprt *Change Ceta Tape",*immediately!!®;buep
teepsprt *Bad Proba®,Tibeep
if T=2314T49t0 &8
2+T
Yeapyprt *Launch T7 on®,*Chavnel®,Tibeepyups 239t 4
*finlsh®itrk Gyrcf 7 ,T8,P8,88F 8 T2, F124F 00y
AT FX19;4¢F Gv0119G3 0275880 2%
3f FY19;046G10F;0+F;232Jsheeosprt *Change Date Tape®,"Immediatelyl!*jhaep
1f Tr231+Tygto 27 '
247
beepiprt *Ladnch T7 on®,"Channel®,Tibesp,aps 2;3i0 4
*time®iwrt 8,'RY' (Y1 ewTT “aP%
rad 9,T$sort Té¢son err *ecro-’
glo &0
‘wefecttiif T=2;1-755% 32
T
beepspert *Launch T7 oa®,*Channel®,Tibeep
14145+C:9t0 3
Jdim Y3114:,P8(62,A6(46105 ,E50(13).73{5],080193003;fmt ¢ ,2,7.0
Laedipri ‘Launch Tl cu®,*Thanne! 3°,"whenaver ready®ispc dgfet 2,:2,74.90
on er: ‘error®jprt *Pe2ss Coniluwue®,"justl before® “p. e launch®jyapc ¢
2f Ta031-T
teep;isp "Feady i3 continase’ i s=pistpn
1 S149L 269030033 +Cgl+icif Jnu0:20~d \
wrl 706.1,°H*,7,T,"AJ swait 2
1er (shf{rdb (708} ,-8),edR{T083) =3, 11004V
i{ T<33T-Ezqto S0
1Y aba(h)<1000;9%0 46
if M=0sgto "invalidy®
if Bsisgto *timab®
if 3>40D0;2 *My FC-HsE+0-T;wart ;310 31 .o~
fel (RYSGSIB,Brl)
g+2+8.E-T3;gtc 42
1f abs(PI{100C;ato &2
3to *irvalidx®
if I=139t0 "timea”
fta (AX»as0],1423
BN A EI1 21 .
.f i34%306;3%0 “Trasehi®

¢ mr et jerrocrilime 90003-vdgd“p Jurn Jylcn power DFF';bee,;:
H v
n
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561 yto- 4l
57: "invalidx":ii I=1sL+i0=T wait 23gtc 4%

JB: C+1503fti (1’00)*ﬁ$xl I*l];l‘u-';'t C(40;L*T;g.a 43
59: A1, M=QsAf Baigwrt D,°U20,456". . . eonnn

50s trk Gyraf F,TS,Ps,; ﬁi;fﬁf F’Z;'*s*r;v*C;i*l
61: 1¥ E=1;29E3gt0 63

52: 1-E .

63: 1f M=2;3;irk Kyrcf J,E$,F$,5330+4;51+8

64: fdf F;J+2+J

651 tf F>1941:f G-O,i*G;O*F;gto 67

€61 1f Fr1930-G;0+F;0+4Ks202J3besnsprt “Change Data Tupe',”Immedittely!!®;beep

B57: 3f JOET;1F VaD312¥;20+J3gt0 €8

68: 1f J>2350+K3120+J;0~C109Fseepypit ‘Changa Dala :a;e',"mmed:atel,
69: beepsprt *Bed Frobe®,7;bexp

70y iF M-Z;E*Tqbeep;prt *wT?7 PRUBET ﬁﬂ'Vl'gbaep

71: beepiprt "Launch T7 ona®,*Channel”™ ,Eytsupispe 2

72, i M=24gto 4 &
73: 1f Balgwrt 9,%°02V%;red 2,N:int {17L0C0W00) 20 1B+20+ 45V 4T e
743 1f Beigfor WeB to ¥ by &ifti (5100)-GHIW,WrLisnexl W

75: 1f Bel;V-Bigte 41

781 L~T;gto 4!

7?7 *anvalidy®iif S-L;E*tsJu~P;w:xt 235t0 41

78: HelsHyft (1100)~GS$IB,B*1);302+8;:f HIGOE+Trgte 41

79 if 1#i;wrt ©,%°U2C,U26°

80+ trk Kyrcf J,E$,F5,085Jv22J5C-4 ;185041

8l: 1f JI2331F Ku0;14K;20+J59t0 83

~iheep

82: Af J223309K;202J;0+G30+F sbecpiprt “Charnge Datn Tape' 'lantdx-tely"';beep

A3s f TeByd42S;9t0 G5 -
84: 3-¢
85: beepsprt "Fad Probe®,Sibesp
86: if S»4¢42Ls3+4G,;gto 3O
87: B-+L;4-~S
88: beep;prt "Lauach Til un®,*Channel”’,7 . brepyspc 2
29: if lolswrt 9,°02V 1 red @, Njant {HA1C" " #3030 1+20+10VE-T
80: if I#tsfor N=l o V Ly 23§21 (13000 -Abiu,W-13snext W
91: if [#1;V-1s5t0 42
92: E-T)gio 41
A3: *finiahi®cif Ma0;if Beljwrt 2,080, U260
941 tek Gsrcf F,T3,PS At fdf FA23F~2-7, 541503
95;: if Ma2sterk Xyrcf J,E$,F3,58
€6: fdf Fj if Ma23dez~d
Te Af FO19351f G=031-5+C~F; 0t 99

- “- Bt

36 if FII3¢0n630-+F ;03K E0+J beapsprt *Chenge Date Teue® *iamediatclyli’;tenp

99: if J>23;1f K=djl-t.20~J39%c 192

100: if U22350+K320+)55-G:34F jheepip:t *Shange Data Tapse®,"Inmediately!i®ihren
\

101: if E=1;27+€;qt0 110G

102: 1-E

103: 1f M=2;E-T;buepsprt "¥T7 PRIBES ONLY¥® jhep

104: beepsprt "Launch T7 on®,*Chanael?,nyspe 2

105: if M=2;3g5%0 ¢

105: if Béilswrt 9,°U2Vesred 3I3,Nsint N/1000%20)90;B+20¢47;1 5T
167: it Betgfor W=B to V by 2;fti (L2GG0-ClW,Weidsnaxt K.
108: 1f Bs1;V+Bsgto 41

109: LoT;gio 41

110: *timea”swrd 2,"RY;" ~awl? *-F3



red 3,T$:prt Té;on 2rr “error®

gto S3 .
"Limeb"swrt 3,'P 3 rawTii+FS$
red @,E$;prt E3;0n are “arror®

gty 47

"defacilo’:cig 31 l=ljzgts 127

AT Ma03if Brlsif Led33-55g5t0 103 . .
1f Ma0;1f Baljgdas

{7 Na03if Balsbeap.prt "Bad Proce” Sihewprsfc 2

oo MR if Gwa i Se33a+358aLligle 122

T Mu03if 821333340

L Mu0yif €223prt “Launch TiZ o09°, Chansel®, 85520

if T4 flg2ywrt S.°U2Vsrad 3,N;1nt(ﬂ/1000u2n)¢0-!03004*V;E+T
L 103;8F Flg2;fcr W=l to V by 0381 (12000~ASTU,irddsnext W

If 1e1;if flg23V-I;9t0 42

1f flg2s05pri "Program errce;®,*Both probes®,®look valid,*jspc sty
beapsprt "Bad Probe’,Ejbeep

if E»142+Eygto 130

1-E )

prt *Launch T7 on',*Channel® ,E spc 2

Af Malcif Bolywrt 3,°U2VE.merd €, NsintC1/1000M20) 401 Re204104VL T
3T M=031f Botsfor WeB to 7 by 2311 (11002-GHEW,Wel)next U

if Ms03if B21,V+B3gto 41
Lerror®:0+P

i1f rom=653 and ern=4:9to 153
“if rom*71 and ern=8;33t0 153
if roms?71 and ern=4;3t0 150
if rom«71 and ern+9y3to 153

{7 rom=0 and erns09;1-°F
1Y Petyprt “Insoert HEW dota®,*casscite; oraas’
Lf Pa1yaf erl<+=345rrt 0 and F1.%30-Pyspc Tibeapistin
AT Palsif erldSdsprt *"F) o-¢ 72,7 ;0+Piape Jjlhezpialp
1f rom+83 &nd ern=7;1+P;3t.s .49
1¥ rom=83 and arn=3;1+Pi1glo 149
1f rom=83 and arn=6;3;1-+Pjata 143
if rom=0 and ern=4lipr! "Guickly ejzet®,Yeussetie angd’,"slide RECORDY
it rom=C and ern=42;prt *ial cver,","Than replac-",%tape and typ=s*
if rom=0 and ern=42;prt 2on%® ,arlihzepiape Tistp
if rom=0 and ern«SOprt *iasertl prog e . *‘ane and type in®*,%13F €,°
3sf rom=0 and arnsS0:prt “Then re-inger ', laia Tape and®, Prass 3pac.al®
i1 rom=0 and =2rn=30;3pirt “Funclion kuyp®,"agarn "j;bzepsatp
imp -(152-=r13
if erleoigto *A/D*
if ert=739to "Cl/a2d°

T erl=4139te “Jl/f2%"

erl=42;9to *A/D°

*Clock®:prt “Rau! Tima Clock™,"l=z Sowng®,Y5za Manual,";beassspe 3;stp
*A/0%:prt *A/D Converier®,®!s Down;*,%Sc: Men.ai.*:Leapyspe Jj3atn

*C1/A20":prt *Eitrer Clock 207,°P 0 i3 down.","%:22 Munual. ;3pc Jyals

-
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FILE 10
OPERATING PROGRAM, XBT DATA ACQUISITION

(3 CHANNELS ONLY)

T =et A

Sabs WS




e L s B e I I B

-

PPN

e B iz B o B s

n

N . “on
~ .t ,s_ B >

.
imam w4 wemewrn Y A" ot e o e, ,..‘ooc -l LIRS S A ) %

3 1ef Y;prt "JUST tafore® 'ergslng .hla ’ arosram, be -zre"
1: prt "to insert the",®srogram tape: ‘and®, ‘press rlO. 19pc 3 sbesp;stp

2 wret

704,'0'3prt ’Ahen Dy.on stops®, oress °0NTXNUE';sPc a;avd;fxi Uestp.

3, wrt 04,°YAK",Y;on 2rr “error®

4: t

me 2000;wrt 3,%A,U2213%sprt “Inzart dat= lapi'yspec 23sip

St can TSI143,P316),A8028L03,E8(14:,58083,5304050037mt 4,2,5.5,fmt 2,2, 0.0

61 1+7;20°J504F 3045103113003 7d7 F

7%+ on err "error®;pri *Preass Continue®,"just defore” "probe leunch®:sps 2
£: i=iiteapsdep "Ready to continua?®hrep;sip !

9: wrtl 706,.%1;"H*,T,T, AL .

10,
i1,
12;
13

JJl U o
LINNE R N S B D

Ui
wn

1ot (ahf(rdb(70€),~2,rdbI70B)I~A
if aba(Aiv1C00sgto *invalid®

1{ tsljgto *time® F v
FL1 CAY-ASEL,1e1)wrt 705.2,R;wait 27 =~ 1L

1{ 1>2400+2400;9t0 "“finich®

1+2¢40-135t0 9

Yinvalid':if [={ygtc 9

CeliCsfti C(1200)-ASCI,1+83 10243 wrt 735.2,831f Ci3039t0 9

trk Ogrcf F,T3,P8,A8;8d7 Fe2;3F«2~F wrt 704,°Y%;Ye14Y;0+338]

if F71944f G=031630+F 910 &1

Af FY>19;09650+F 104K 20030eepsprt *Change Uate Tape®,*lnmediately!!®sbuep
bzeptprt *Bad Probe®,Tibeep

1f T=231+Tygtoc 24

2~T

beepsprt *Launch T7 on®,*Channel®,Tibacpispc 235%¢ 7

*fiulsh®itrk Girct F,T$,P5, A5 wrl 704, Y 1Y e1aY fdf F423F424F 500y 11
AT F315351f G=d312CG;0+F 530 28

if F219109630+F 0~K120+Jjbegpiprt “Change Data Tape®, immedistely!t”jbaxp
if T=2;1+T;gt0 30 ‘ -
T

beepiprt "Launch T7 an®, Chennel . Tibrepsspe 255t0 7

*time”wrt 9,°R° " rawT? “-Ps

rad 9,T8sprt THson ere *erior®jend 7,7 swrl 704,°Blalki%yamd 7,°%"
wrt 703,T¢$ywrt 704,'BolWi%jemd 7,°% swrt 705,P3.wrt 704,°B10000W32000"
cmd 7,°%"%:gto 13

*dafect®sif Te2:4~T5qts 37

eaT

teepsprt ‘Lauuch 77 an®,"Channxzl® , Tihaup

1+1;0+C35%0 7
.

: dim T$(14),PS{6),A34313),580243,F4181,681103001fpt L,=,f.05fmt 2,2,¢4.,

bexpsprt *Launch Tif on®,*2hannel J3°,%wheraver ready“yspc 23fmi 2,2,14.0
an err ‘error®;iprt *lCress cgntinua"';ust befora®,*probe launch®ispe 2

if T=031-T

beep;dsp “Ready ts continue®®:bzepnssin
1+534°L3289D;04H,; 0P 0~T32»331360-Q51f J=03520

wrt 7368.1,°%%H*,T,T,%*AJ%wait 4

1or{shf(rdb(706),-82,rdb (73533432104 -

: 3f T<3sToEsgto 54

:f aba(A){1080;s55te ST | !
1f¥ M=0;gta “iavalady*®

if B=1;9to *t.meb®

1T B>40D3000M;2-1,09H;E-Trwatt 1igto 45

£1: {A)GEIB,S5+13

dA»2983E+T3q10 45

:f abs(AY{1000;9% 36

yto *invalidx®



T ey

< f e
«g;g_'f‘; e T e e

2ee¢

T T SRR e

D 1
ST

Sak

5%
57
58:
59:
e
61
623
€3:
64;
5%
SE:
671
€3;:
€3,
70:

7%,

72,
73
74
75
A1
77
78:
I
90,
81
a2
33,
841
a5
86
37
89,
89
90
31
a2
e3.
24
o5,
991
97:
93
99;

i f I=f3;gto *timea®
LY CAISASCE,i~%13wrt 795.2,4
Tels] LT ' ’ " SRS
tf 154800;gt0 *finisht® et o+ o e e
sto 4S5 ) . . .
“lnvalld“ s1f 1= 1;L+Towait 7;3tc 48 )
+1CsTts CHL100)-ABLTI;Ie12(Te2lwrt 795.2,01if CL40;:L+T gtc 45
;f MeC3af Bsljwrt 3,%Y20,Ul6" ’ .
tre Gorcf ¥,T$,P8,88;8dF FeR,TeR4F jwrt 704, ) Y¥e14Y:0~8117 1
tf £4132-E;9t0 67
148
iF Mw2ytrk Kyeef JE3,F$,68:8md 7, '?”;wrt 704, "BiIWL scmd 7,3
1 Me2gwrt 795,E%;wrt 704,°86WL%:wrt 705,F3:wrt 704, '81053N3°000'
i1f Me2sfor Iwl to 13789 by 2;1Lf(GHI1,T1¢40)~Awrt 795.2,A1naxt I
L Me2gwrt 704,70 et Fdd FJe2-) ’ ‘ '
14 Fri9lf 620314630~Fate W
1€ FYL9;049610-F 102K 20+J be2p;prt YChang: Data Tape","lmmediatsly!!®iieep
L Jv2331f Xw0314K;20°d;3t0 75 ’
LE J223304K 1204030463 04F sbeeppprt "Chenge Deta Tené',"nnengatcly'";beep
beep;prt *Bad Frobe®,Tibeep
37 Mu2;E-Tsbeepiprt XT7 SROBES ONLYM®jbesp
beepsprt *Launch T7 on®,*Channel”,Ejbeepsape 2
1f ¥i=236t0 7
LE B2ljwet 9,°U2V % rad 3,N1int(N/100GR2050,8020+4V,LAT
1 BFLyfor WsB to V by 2;F%L (110600268l ﬂ*;};next Y
if B21yV+Big9to 43
L->Tsgto 45
YinvielidyYiif 8»31;000-TE+T watit 259tn 45 s
HeloHpfti 1109396313, B+11:3+2+54if H<B04E-Tgto 45
if legypwrs 9,020,025
ek Ksrcf J,E8,F8,685002:.0,0-H;0-+M
8F U22351f Ke031n%320~Jd3nts 89
1f ONES;09K3207030-G30 7 sbeepsprt *Change Pata Tage',“lmmediately' jheep
If T=28;4+5;9t0 91
3+S
teep;prt- “Bad Prole”,Sibeen
L7 lelgwet 9,02V sred 9,80t (H1/71000%20)-037 0010+ E-T
i 1ot for Wel to V by 23111 (L20M)-ASTH, W+l wrt 705.2,0;5nex W
if 1#1;Y~1:20050+B39%0 45
E-T;20000-+83g%0 45
“finlshi®:if M=03if Bsilgart ©,%U2¢,026°
ted Srircf LT, PS,A%swrt 204 CYR YelaY fdf FeQ Fe25F5821:C-C
iT M=2;1¢ 3C150800st 0% Kyeof T3,71,G6%;cmd 7,420 wrt To4,%E1e
3F M=25:7 BI150)0s:md 7,°%X%ywil 705 ,Etgwrt 704,°0RWL"gwrt 79

LI

2]

qhii s
3,7

3
100: if M-23i7 BI1S000;wrt 704,°B1000%'32000% ;7or 1=1 0 20739 by &
101
102: t% MaZ;if 8{150005wrt 704,°Y ;i3 37 FsJitl~Jd

1T Mu2yif BLLSOCO 1tFCOSLI I 223A5wrt 70 2,9;n£ﬁﬁ H

103s of FO1958f 52033-630+F;gto 20S

124: 1f F>i9307G30-F;09K;80+J;steepsrrt *Change Deia Tape®.*lomedialely!!® heep

105: 1 f JO235af K=0;512%;20820;5%c 107

106: 1 JX23;0-%;320+33C-G;50-F jbesp;prt *Change Dala Tace™ ,"immadiately!i!® “eep

107: i1f E=1;2-2E3gle 109
108: 1-E

109: 15 Me25E-T;beznsnrt “HT7 PROBIS CUHLVX® Lz
110: beep;prt *Laudnch T7 oa",*Chann2l®,E;spe 2

tp
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1
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-l L) o e JreT—
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ot

preey b
gre=

1t
113,
113
114,
115:
1i€.
137,
1183
119;:

120

121,

122,
123,
124:
128,
126:
127,
2128
129:
130:
131
132:
133
134
135
136:
137
158
139:
140
141,
342
143
144:
145:
1463
147,
148,
149
150;
151:
152
155:
154:
155
156
i57:
158
159;:
160:
161
1623
1563,
T X

1oty
166:
167

1ce:

L M=23g9tn 7 ) : . . -
1F BOLywrt 9,°U2V7 red 9,M;int (N/10GOR20) 40582044V LST =
1§ 8ALyfor WeB to V by 23t €1100)-68TK,H+ 1T snext W T .
14 B#13V+B:9to 45 ' A
L+Tygto 48 o " o - o
Siimea? ywrt 9,°R%;"rawl? *4P$ s o '
red 9,Ts;prt THion ere 'er"or‘;cﬁ ‘7,'§'sgrt 704,'814Ni';cmd 7."%"

wrt 705,Tégwrt 704, E5K1%ycmd 2,°%";wre 735,P8 wrt 704, "61200U32000°

sd 7,°%%39to 57 .

“timebiwrt 9,'RY;"rawlTit*~Ft . ~
red 9,E83prt E$jon err "arror? -

wet 704,Y81000W32080" remd 7,°%%3g9t0 St

“defactbicfg 33f I-l;yte 134

if Me0;.f Bedglf Lwd;3+55g9t0 186

A Malylt 8wigd+S

if Me0;i7 Balybaep;p~t "Sad Probe®,Sibeepjafs 2

if Mw0sif-Beljif 505540538*£79t07129 :' L S e
if Ma03if Bmi 3245540

14 Meadjif Bedyprt *Launch Tii on*,"Channel®,S;aps 2 .
if 10158f f1923wrl 3,°U2V° % red 9,N;int CN/L000M20) 4G ;1 - 20¢dV, BT

sf 1#340f flg2¢for Wal to V by 23t} C1100) ~ASLW, =13 wrt 705.2,85next K
Af 128y 4T flg2;Veisgte 5 ' )

1f fl32+0yprt “Program errory”,"Both proves®,"ilitk valid.*spe 2yalp
beepiprt. *Oad Probe’ ,E;beep ' .

1f E=132+E5g9t0 137 :

1-E . e

prt *Launch T? on®,*Channel®,Esspe-2 .
if t=0s3f BAL wrt 2,°U2V (rad 9,NyintCN/L000M20)+G18¢20+10+V LT

L Me0;if B#L;for Ue3 to V by 2;fty (1103~ 514, Weilynext W
\f M=03if BP1;V+B3g9to 45 ‘
*error®:109P .

1f rom=69 and erns4;gtn 162 .

tf rom=7i and ern=R;g%c 162

A7 rom*?: mnd ern=4;g9to 163

if roms?1 and ern=3;gto 16¢

1f rom*0 and erns39;i~F

tf P=lyprt *Insact srogran®,®cassette and®,“precs fi10.°

1t P=giprt *When the tap:® °stops, press®, £ and fii.%

1f Pedjprt *Insect NEW usic®,"casaelte aid”

1f Pslyif erl<=38yprt *preas fl.%ispc Sibeeps0-+Pynin

1f P=13if erl>383prt ‘press §2.°%y3pc 3ibeeps09Pyatp

if rom+63 and erns?;i+P3gtc 147

if rom=83 and ern=8;1=Fy3%¢c !+7 .

if rom=33 and ernsG:1-+P3;glc 1437 A S

1f romed and ern=42;prt *Quiciiy e}act®,%cassetle and®,*sllide RECOC”
1f rom=0 and erns$2;prt "tab over,®,'Then replace®,*tape and iype"

if rom=d and erned4Z;pri ° cont®,erlibeepyspe Jsato

if rom=0 and ern=303p1 i ‘I isert program®,*tape and type in®,"ldk &.°
2f rcmed and ern=30;prt "Then rz-insert®,*Data Tape snd®, "Press spasial’
i7 rom=d and ern=3d;p-~t "funciion key?,‘again. *sozepistp

jmp -(161-=rl) .o~

:¥ erl=95gto "AsD*

if eaprl=idzglo *A/D°

:f =crl=4553t0 *sl/420°

if erl=4635ta “A/D"

"Clock*:iprt *Rzal Time Clack®,*ls Down;*,"See Hanuai."sbeepsapc 3sat:
*3}/D*:prt "A/D Sonverier®,*is Down;®,"See Murual.®jbeepyspe Jiatp

*~1/820";:grt *Eithe. Cloch or,"A/D i3 down:",%Se> Mawael."japc Sistp
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Cross Reference for

Variables for File 10
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13 48
54 57
69 1@l
B 44
S2 52
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a8 81
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a9 199
112 112
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148 148
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18 25
€3 €2
a7

oo 44
E 47
£S5 &5
77 83
a5 107
199 118
135 135
F &
13 18
19 2@
25 25
26 27
it 64
717!
74 g8
97 97
143 18

11 i3 &
45 52 19
‘57 g9 26
181 71
97
5@ 51 186
5% 53
79 &9 H
a1 83 24
a4 &4
96 98 I
191 lgg 13
113 113 15
124 125 17
128, 129 25
139 139 57
59
62
17 17 69
28 44 92
E2 84 34
37
181
51 139
132
51 53
E'C FE‘ \I
a4 a2 44
167 188 70
129 134 74
156 137 86
Y
& 18 194
s 19 186
R 25
Y ae K
=2 o )
27 64 ?ﬁ
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J
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FILE 11
ENGINEERING CONVERSIONS (T7 PROBES)
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31 sRpe 2iprt
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T7__ENGINEERING: CONVERSIONS

#: and 1: Lines § and 1 give the  title .of the
program and load the special function keys from
file § of the program tape. Line 1 also loads
the value of the number uf files already written
onto the Tll Zngineering Units Dylon Tape into the
variable Y for later use. :

2: thru ll: Lines. 2 through 11 tell the operator
to set up the Dylon for use and give him step-by-
step instructions for loading the tape.

12: Line 12 uses the value of Y which was read
from file 3 of the program tape to position the
Dylon tape after the last previously recorded
data file,

13: thru 16: These lines give more set-up infor-
mation to the operator, telling him to-insert the
Data Tape (indicating that Data Tape means the
cassette rather than the Dylon) and to press
CONTINUE to initiate the Data Conversion Program.

17: thru 22: Lines 17 through 22 set up the pro-
gram for operation by setting the error condition
to send any error down to a subroutine to be
evaluated for possible computer action before the
operator sees the error message. Then, the in-
ternal number format for the calculator is set;
all variables are dimensioned and initialized,
including the file counter variable, track indi-
cator variable, and the coefficients for the data
conversion equation in line 34.

23: and 24: Lines 23 and 24 reset the error
condition, increment the file counter F, and de-
cide whether the tape has reached the end
of track @ or the end of the entire tape. Line
24 prints an appropriate message if the end of
the data cassette has been reached and sends the
program down to line 35 to print another message
to the operator.

25: and 26: These lines load the raw data from
the current file on the current track into the
specified memory strings. The program is then
sent down to the subroutine "write" to write the
start time and probe type onto the Dylon tape.
(The probe type is stored into F$ as "conT7 " to
indicate to persons analyzing the data from the
Dylon tape that this is converted data).
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13% bespiprt
“Insert Data
Tane“ibeapispc'

14' prt "Hotet
“In this ptagra
p} [1]

18¢ beepiprt
"Oato Tars mean
s "the cassett

s "y "not the

>lon.'$spc 2

i beepidsp

To initiates

.h

press Continue
theepiste
128 on err rro
r”
18y fxd 1lsdim
TEL141:FP$L9)
A L4818 3 -2F3
SEIH
19 dim E$Li4],
F$(91sG$[4818)
Py 19.&53:5 1851
3¥A . 843122364
98+B§1.¢q19¢cnl
Bde-330
21t 1,4431458272
2e-4>D
22¢ 1.V7 14*189‘4
e"‘:"_)E; 1 . s..' ?G?t\a
1597e-7+H
23: AIP3 16590
oh err “"error")

2+FHFsif F>19)
if G=0312G385F)
ato 25
24: if F>193beer
irrt “Chanas
Data Tape"s &
Fress Lontluue"
y3pc 239to 33
23¢ trk Gildf Fs
T$sP$sRF
263 T$HEF3i"conT?
“"3Ff3ash.

"write"
27 wrt Fo4,"BlA
oaHIzeRaond
T

ul/u

27: Line 27 sets up the l@@@-charaéter block . ;
size for writing to the Dylon, and places. the;,zl
Dylon into the Data Listen mode. -z

28: thru 32: Lines 28 through 32 _perform: the
following functions for each raw data pointy

(a) Read the raw data value into the variable 2.
(b) Divide 2 by 1¢8 and store the result into K.
(c) Place K into the conversion equation ahd store
the result of that calculation back into K.

(d) Round K to the nearest 3 places past the de-
cimal point, and store the result back into K.
(e) Multiply K by 1#@@ to make it an integer,
even though it is still followed by .@#8gggggg

(£) Integer K to get vid of the fellowing zeroes.
(g) Write K onto the Dylon tape using the format
set up in the write subroutine calied "write“.
(h) Store K into the string set un in line 19
using integer precision.

These lines record the start time,
and converted data into the file
immediately following the raw data file from
which the data was read earlier in the pro-
gram. Then, & file mark is written on the Dylon
tape to mark the end of the file,and the file
counter for the Dylon tape is xncremented. Then
the program is sent back tc line 23 to read in
another raw data file and data conversion beains.

33: and 34:
probe type,

35: and 36: These lines are reached after a raw
data tape has been fully converted to engineering
units. The message "If finished with T7 Data Con-
versions, insert Program Tape & press f8."

37: Line 37 is reached if the operator presses
CONTINUE after the message printed in lines 35
and 36. This indicates to the program that the
operator has inserted another raw data tape to be
converted. This line resets the file and track
indicators and sends the program up to line 23 to
begin data conversions on that tape.

L}

38: Line 38 is the first line of the error sub-
routine "error". It sends the program back to
line 33 with an illegal value for the file coun-
ter if an error 6@ has occurred. This means that
there are no more data files on the current track
so the program will either change to track 1 or
display the "Change Data Tape" message.
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28 for I=1 to
4799 by 2

291 itf(ASLIs I+
11192 .

BT Z2/188+K5 A+
BK+CKT2+DK1t3+

v EKT4+HK 152K

31t prnd(Ky~-8)23K
$1800K2Ksint (K
*Ryuwrt 785.1+K3
fti (KI=G¥[Is1+

next !
trk~Girct F+
EfsF$sGSifor
1 to Jiurt
9. 1sPsnext I
wrty 7R4s Y S
[2¥isto 2

prt "If fini
shed"s"with T?
Data"s"Conversi
anss s "insert
Proaram”
I8 prv "Topes,
then press”s
8. "ispe &)

L3 0 ]

D]
s 4 o0 (T1 |} W se e b2
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46. if ron-8

ond zrn=42iprt
"Renove Tare
and"s"Slide
RECORD tab”s
“overs then"

41: if rom=9

and 2rn=42iprt
“re—iniert tarpe

und tyre"s
"v2rlispc
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e
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39: thru 41: If the RECORD tab on a data cas-’,?
sette is not .in the RECORD: position when the ‘cal-
culator tries to dump data onto ‘the - cassette,*an
error 42 occurs. Lines 39 through 41 are: execu~ -
tea only if an error 42 condition is present., |
They print the message "Remove Data Cassette and:
Slide RECORD tab over, then reinsert tape and, -
type cont erl". 1In this message, erl will ‘he-
pZinted as the number of the line in which the
error 42 occurred. The program is stopped at thls
point to await operator action.

42: Il an error has occurred to send thé program
down to the subroutine "ercor", but that error

is not present in the subroutine, line 42 sends
the program back up to the same line in which the
error existed without clearing the on err condi-
tion. 1In this way the errcr message is -displayed
to the operator and the program is stopped so
that he may take appropriate action.

43: thru 48: Lines 43 through 48 tell the opera-
tor how to set up for Tll data conversions. it
is necessary to do this in the T7 data conversion
program because memory positions in the Tll pro-
gram are critical, so the more that can be done
before that program is loaded, the better. They
tell the operator to load the Tll Conversions
Tape onto the Dylon, insert the program tape,
record the value of the number of files used so
far on the T7 Data Conversions tape in file 3 of
the program tape, and then direct him to erase
all variables and load program 12 (Tll Engineer-
ing Conversions).

49: thru 51: Lines 49 through 51 comprise the
"write" subroutine used to write the start time
and probe type onto the T7 engineering units
tape on the Dylon. They write the unlisten com-
mand to the Dylon, set a l4~-character block size,
write the start time into that block, set a 6~
character block size, write the "conT7 " probe
type into that block, set the format for writing
the converted data onto the Dylon, and return the
program to line 27,

*NOTE: It will be noted that 2 separate strings
were used to bring the raw data into memory und
store the converted data. Due to the nature of
tne string variable, it is impossiblz to read a
raw data value, convert it, and restore it in its
new form to the original string position.
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FILE 12
ENGINEERING CONVERSIONS (T11 PROBES)
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g ldf JsYiure
TOds"QYRK" s YS
ldk 19

18 prt
Data Taps
2istp

2t fxd tiidin
T$L141sP$[9]
As(162081,E$[L4
1:F$lelsG$ (1080
B1s18+J38K

3 19,8532588513
SR, 98431223647
g+B31.281832618
dg-3+C

1.44814562722

~-42[

1.7714918524¢
-63E$1.327087081
597e~72H

6 G+P§165+Q§on

err "error"id+
2aJiif Jo235if
k=03 12K 208+J;5

Yato 8
7 if J>23sprt
“Insert New
Tapes "ispc 2%
ato 18
ar trk Ksldf Js
T#sP$: RS
9: TH3E$s"conTll

“4F$:9:b

"Insert
" e

ISPG

e .1j L1

4
3

ll

_FILE. 12 y
T11 ENGINEERING CONVERSIONS.

f: Line ® loads the value of the number of files ;
written onto the Dylon Engineering Conversions
tape so far into the variable Y, and then sets up
the Dylon to the file lmmediately following. the:
last file written.

1:¢ Line 1 tells the operator to insert the data
cassette and stops the program to await a CON<
TINUE from the operator.

2: thru §: Lines 2 through 5 initialize and di-
tnension all needed variables, including the file
counter variable, the track indicator variable,
and the coefficients for the data conversion
equation.

6: and 7: These two lines set the on error con-
dition to send any error down to a subroutine
called "error" so that the computer may possibly -
take action on the error without making the oper--
ator look up the error and decide what to do.
Then, the file counter variable J is incremented
and tests are performed to make sure that the end
of a track has not been reached. If the end of
track # is reached, the computer changes itself
to track 1 and starts again. If the end of track
1 has been reached, the message "Change Mata Tape'
is printed and the program is sent down to line
18 so that a further message may be printed to
the operator.

F
8: and 9: Lines 8 and 9 load the raw data from
the current file on the current track into mem-
ory strings. The probe type and start time are
then put into the strings used for the converted
data, with the prohe tvpe being changed to “con
T1l" to indicate to persons analyzing the dala
from the Dylon tape that this is converted data.
The program is then sent down to the subroutine
called "write" to write the start time and new
probe type onto the Dylcn tape.

10: Line 10 sets up the block size for writing
the converted data onto the Dylon tape and puts
the Dylon into data listen mode.
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11: thru 15: Lines 11 through 15 perform ‘the
following functions for each raw data point:
(a) Read the raw data value into the variable 2.
(b) Divide 2 by 1¢# and store thé result into X:
(c) Place X into the conversion equation and
store the result of that calculation back into. X.
(d) Round X.to the nearest. 3 places past the dec-
imal point and store the. result back into X.
(e) Multiply X by 1@@@ to make it an integeér,
even though it is still followed by - peppagRs.
(£) Integer X to get rid of the following zeroes.
(g9) erte X onto the Dylon tape using the format
set up in the write subroutine called "write'.
(h) Store X into the string set up in line 18
using integer precision storage.

16: and 17: These lines record the start time,
new probe type, and converted data into the file
immediately following the raw data file fram. .
which the original data was read earlier in the.
program. ‘tThen, a file mark is written on the Dy-
lon tape to mark the end of that data file and
the file counter for the Dylon tape is increment-
ed. Then the program is sent back to line § to
read in anothe raw data file and start converting
it'

13: Line 18 is reached after a raw data tape has
been fully converted to engineering units. The
message "If finished with T1ll Data Conversions,
press f9." is printed.

19: Line 19 is reached if the operator presses
CONTINUE after the message printed in lines 7 and
18. This indicates to the program that the oper-
ator has inserted another raw data tape to be
converted. This line resets the file and track
indicators and sends the program up to line b to
begin data conversions on the new tape.

20: Line 20 is the first line of the error sub-
routine "error". It sends the program back to
line 7 with an illegal value for the file counter
if an error 6 has occurrecd. This means that

no more data files are on the current track.......
so the program will either change to track 1 or
display the "Change Data Tape" message.
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2l: Line 21 is the line which énds the subrou=
tine called "error"a Subroutine "error" checks :
the error number, ROM, and error. llne xndlcators‘<
and performs: operations for those ‘errors covered ;
in the subroutine which match ‘the current error
condition in the calculator. If none of. the \
error conditionz covered in the subroutine match
the current error condition in the calculatot,

line 21 sends the program back up to: the line

where the error existed without clearing the on
error condition. 1In this way the error message
is displayed to the operator and the program is
stopped so that he may take appropriate action.

22: Line 22 records the value of the number of
Tll converted data files which have been written
onto the Dylon tape into file 4 on the program
tape. The program is then stopped and ended.

23: thru 26: Lines 23 through 26 comprise the
"write" subroutine used to write the start time
and probe type onto the 77 engineering units tape
on the Dylon. They write the unlisten command to
the Dylon, set a l4-character block size, write
the data listen command to the Dylon, write the
start time into the l4-character block, seot a 6-
character block size, write the "conT7 " probe
type into that block, set the format for writing
the converted data onto the Dylon, and return the
program to line 10.

*NOTE: It will be noted that 2 separate strings
were used to bring the raw data into memory and
store the converted data. Due to the nature of
the string variable as it exists in the 9825A
Calculator, it is impossible to read a raw data
value, convert it, and restore it in its new form
in the original string position.
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sfe Sisfs 189
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2 dim ASLI4]
Bf(231sFEL1]s
JE[141,K$[3),
LELITSN$L3])
psc 7873urt
7a7y VA"

3 dim C$14)
DL ES[4818],

GS[!@]:H$[9]’
;.‘*
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FILE 13 . L
T7/T11 OFFSET PLOTTING ROUTINE:

2

#: Line § displays the title of the program and

stops the program to await a CONTINUE.

1: Line 1 uses the fxdf command to set the cal-
culator up into an integer format; cfg clears all
flags in the calculator. The rest of the line
initializes various variables and flags.*

2: Line 2 dimensions all strings used in the pro-
gram except those strings to be used in loading
the data to be plotted from the cassette or Dylon.
The sc7 7 command tells the calculator that it
may to a plotter on the address 7§7; the
command also partially clears the plotter in: that'
it assures that the plotter will accept commands..
The wrt 7¢7,"VA" writes a command to the plotter
using the address. The VA stands for Veloci-
ty Adapt and tells the piotter to adapt its pen
velocity to the approximate output speed of the
calculator. This assures maximum efficiency in

plotting.*

3: Line 3 dimensions the strings into which the
data to be plotted from the cassette or Dylon
will be loaded. The line also inputs the initial
character * into the string variable F$, which
%1ll be used later in the program to delineate

" the exact range of any given probe along the Y or

temperature axis of the plot.*

¥

4: Line 4 writes the psc787 command described in
the documentation of line 2; writes the pclr com-
mand to fully clear the plotter; and then writes
the ip... command. The ip command sets up the
absolute plotting area for scaling purposes.

*NOTE: Immediately following the documentation
of this plotting routine is a cross-reference
listing all variables used in the program and the
line numbers in which they occur. Also included
is a list of each variable and string variable
and what each is used for in the program.
Each flag in the program is then documented in a
similar manner. These listings are provided for
ease of alteration should the program need to be
changed to fit the individual user's needs.
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3t ent "Plot
from Dylon(B)
or coss. (1)?2"0

6! if O=83ato
“Dylon”

7 dse "Start
time of first
T7 Pprobe to"}

woit 3688
8 prt "If not
arpli-"s"cables
type i 8"
SRC 2
9 ent "be plott
ed?(i.e,289:02:

14:35:28)"sA¢
182 dsp “"Start
time~of first
Tl probe to"s
walt 2080

{1t ent "be plot
ted? (Start
tine or 8)"yJ¥
23 ent “"Total

. o, of T?'s teo
be plotted?" R
13 ent "TotaQl
noe., of Til?s
ro be rlotted™:
(B

14 if R+B>S
beerpidsp "Only
S probes wnay
be plotted."s
beepiuwait 20883
3to 7

15:. if R+B=13if
A=03ato "TI11"
16: if R+B=13}
ato “"T?"

17¢ if B=0 or
A=Biato "arid"
18: beepidse
“QOROER OF PLOTT
IN‘“'beep,waxt
20803 =f9 2

2

5: and 6: Line 5 asks ‘the operator to-enter a §
if 'he wishes to plot from the.Dylon Tape oral
if he wishes to plot from the cassette, ' The .num-
ber that he enters is placed into the variable O;
Line 6 sends the program down to the subroutine
called "Dylon" if the operator entered a f.

7: thru 11: Lines 7 through 1l ask the operator
to enter the start times of the first T7 and the
first Tll probes to be plotted. Line 8 prints a
message telling him that if either of the two
questions is inapplicable (meaning that he is on- .
ly going to plot one type of probe), hé should
enter a zero for the start time of the inappli-
cable probe. The start time of each probe is
recorded in a string.

12: and 13: ULines 12 and 13 ask the operator to

enter the total number of T7 and Tll probes, re-
spectively, which he wishes to _plot.

14: Line 14 sends the program back to ask the
same ques-ions asked in lines 12 and 13 agaiu if
the total number of probes to be plotted is over
5. Since the program is only designed to plot

5 probes on one plot, the message "Only 5 probes
may be plotted." is also printed.

15: and 16: Lines 15 and 16 decide whether or
not the total number of probes to be plotted is
equal to one. If it is, the program is sent di~- .
rectly down to either the T7 or Tll routines
which search the cassette for the proper probe.
This bypasses a large amount of the program which
has no meaning on a single-probe plot.

17: Since the operator may want to plot only one
type of probe, but still want to plot more than
one probe of that type, line 17 bypasses the
ORDER OF PLOTTING routine and sends the program
directly down to plot the scaling grid,which will’
be explained later.

18: Line 18 displays the ORDER OF PLOTTING mes~
sage and sets flag 2 to indicate later in the
program that more than one type of probe is to be
plotted.
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18 ent “lIs firs
t probe a T7

or T112"sB%
28: if B$="T11"}
st9 633to 22
21: ent "Flot
how many T7

rrobes?"sC -

22 ent "Plot
how mony Ti1
probes?"0

23t if C+D=RA+B;
gto "9rid"

24¢ sf9 3ient
"Then houw many
T? probes?"sE

¢ if C+D+E=R+

1yato "s9rig”
P sfe dient

"Then how many
11 probes?"sF
¢ if C+D+E+

§=R+B§sto "arid

28¢ sfs Sient
"Then how many
T? rrobxs next?
“sK

29: "agrid"ibeep)
dsp “"TEMPERATUR
E SCRLE (Scaled
doun) "fuait

20003 beer

psc 7@7seclr

rt 7av?¢

?BB:IUa&@:

scl B8,10806+8,
csiz 1.93pen
plt ~4132-23%
-1s8iiplt

- e
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=
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(] [Sx]
T e K1 00 e o E ..
o -e
<t
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=
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=

plt -d4:4,-
-1sB3ipls
ipeh

Plt ~435y-23
lt -1 Gslplt
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. ot

l‘"c
'3
1]
=

. what order.
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* 3‘

19: and 2@: Lines 19 and 2ﬂ ask the operator 1f
the first probe to ‘be plotted is a T7 or a Tll.:

.The operator's answer is input into thé string:

variable B$. If B$=Tll, flag 6 is set -and: the.
program is sent down to line 22 to -ask the opera-
tor how many T1ll probes he wishes to plot first.

21: thru 28: These lines ask the operator how
many of each probe type he wishes to plot and. in
After each entry by the operator,
the program tests to s2e if the total number of
probes that he has so far described in this sec-
tion is equal to the total number of probes that
he specified in lines 12 and 13. If the ‘total
number of probes described in this section does
equal the overall total, the program is immedi- .
ately sent down to the subroutine entitled "gria®".

29: Line 29 displays the message TEMPERATURE N
SCALE (Scaled down) while that temperature scale
is being drawn by the next several program lines'.

38: Line 3@ is identical in content and function '
to line 4.

31: This line sets up a scale on the absolute
‘plotting area defined in line 3@. This scale
runs from # to 1@ on the X-axis and from § to 1§
on the Y-axis. The character size is set with
the csiz 1.5 statement at 1.5% of the total héight
of the scaling area. The pen command lifts the

plotter pen.

32: thru 43: Lines 32 through 43, without going
into detail on each command, piot a scaled-down
Y-axis labeled from 1f to 3¢ degrees Centigrade.
This Y-axis is drawn on the extreme left-hand
edge of the plotting area (the paper).

44: and 45: Lines 44 and 45 label the Y-axis
just drawn with a °C, showing that this scale
ranged from 1§ to 3@ degrees Centigrade.

46: Line 46 plots a point to the far right of
the paper (llftlng the pen beforehand), then the
per. command raises the pen in preparation for the
next program line. If there is only one probe to
be plotted, this scaled~down Y~-axis will not
appear on the plot. The purpose of this line is
to give the operator a clear view of the scaled-
down axis so that it may be used to answer the
question put forth to him in the next program
line.
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35¢ plt ~-4:6s-2
iplt -1.83imlt
2sBipeh

plt ~4,7y-23

irlt ~1:85iplt
2r8sipen

37 plt ~45331

38 plt ~4y79 28
Peh

298 plt =993s1%
bl 18"

40 plt =914 13
bl "15"

41 plt -995s13
1bl "28"

42¢ plt =936 13
1bl "23"

43: plt =975 13
bl "38"

44: plt =792, 7
131bl "o"

453 plt -5.6:

2.55:131bl "C"
45 plt 90,1815
pen
47: beepien)
"Of fset betuween
plots in deare
2s?"y 0
43¢ R+BINIif
Gri7(1-1) %203
prt “Too nuch
of fsetsy "y "max,

of fsetsi™iato

492 _
"decide"

98¢ ato "T?“'lf
fledisto "T11®

51t scl @s753:8
i1G63csiz 1. 5.

4

47: Line 47 asks the operator how much he wishes
to offset each plot of a probe from the next plota
This number is given in degrees Centigrade and

is an offset along the Y-axis only.

48: There are necessarily some limitations on
the amount of offset allowed between plots. But
the offset allowable is different,depending upon
the number of probes to be plotted. If the maxi=
mum offset allowed is exceeded by the operator's
entry in line 47, the mesdage "Too much offset,
max. offsets:" is printed and the program is
sent down to a subroutine called "max" which
lists the maximum offsets allowed for 1,2,3,4, or
5 probes. The maximum offset is determined by
the equation: 1/(W=1)*2@, where W is the total
number of probes to be plotted.

49: If the operator chose t¢ plot from the Dylon
tape, the program was sent down much earlier to
the subroutine called "Dylon". The subroutine
"Dylon" in turn sends the program back up to plot
the scaled-down Y=-axis, or "grid". 1In line 49,
if the operator's original choice was to plot
from the Dylon tape, (indicated by O=@), the pro-
gram"is sent down to the subroutine called "de-
cige".

5f: If the operator is plotting from the cas-
sette, line 5@ is reached. It sends the prograwu
down to subroutine "T7", assuming that the firist
probe to be plotted is a T7 probe, unless flag 6
has been set. In that case, the program is sent
down to subroutine "T11l", since flag 6 indicates
that the first probe to be plotied is a T1l probe
(see documentation of line 2§#).

51: Line 51 is reached through subroutines "T7"
and "Tll" only after the correct probe to be
plotted has been found on the tape. (Line 51 is
reached through the subroutines "T7Dy" and "Tll-
DY" if the operator is plotting from the Dylon).
It sets a new scaling factor from @ to 758 on the
X-axis and from g to 118 on the Y-axis. The
character size is reset to the value of 1.5% of
the total scaling area.
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52: and 53: Lines 52 and 53 determlne the 'y
value of the start point of the probe labeling
statement. ance up to five probes ‘may be plot-
ted on a single sheet of paper, each of them must.
be labeled as to probe type and start time. The
labeling follows this format:

PROBE X=---87:24:15:45:29 TY , where X is a
character (either ¥, X,+,H, or $); $7:24:15:45:29
is the p-obe start tihe by month, day, hour, min-
ute, and second; T remains T; and Y is either‘ﬂ
or 11 depending upon the type of that particular
probe. The characters which X represents will be
discussed during the documentation of the subrou-
tine called "offset". Only 3 of these probe
labels may be placed across the paper, so lines
52 and 53 decide whether to put the current label
on the first uvpper row (J is less than 4) or the
lower row (J is greater than 3). Thus, the Y.
value of the probe label is either 185 or 144:
This Y value is represented by L in the program.

54: Line 54 positions the plotter pen to the
correct coordinates for labeling the probe type
and start time for the current probe.

55: Line 55 labels the probe type and start time
as described in the documentation of lines 52 and
53. The information for the labeling of the
probe has already been stored in memory strings
and is retrieved from those strings for labeling
purposes.

56: thru 58: These lines determine the new X
value for the probe label start point using the
variable J (number of probes already plotted)
just as the value of the new Y coordinate of the
probe label start point was determined in lines'
52 and 53. This X value goes into the variable N,

59: thru 62: Lines 59 through 62 determine the
character represented by X in the documentation
of lines 52 and 53. (See documentation of subrou-
tine "offset" for full details on these charac-
ters and their usage in this program).

63: If J=1 (indicating the first probe), line 63
tells the operator to "Change pens and press
CONTINUE", it stops prograu operation to allow
him to change the pen if he so desires. The rea-
son for the J=1 restriction is that the main grid
used for plotting will be plotted at this time if
J=1; if the main grid has already been plottedsj
there is no need for the operator to change pens
since the probe label and plot are.the same color.

v o B L e ..rf '
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85% =sc] B.758,
13,555 fxd @)
ceiz 23if flo?s
ato 82

660 xax 18,588,
750,18

67 plt ~74s7.6

ilbl "Depth”

¢ ply ~7495.5,

$1bl "(meters)

vyax Bs08,108,
plt B,50,1

plt 7508y58.2
plt 758,18, -
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-3
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dsp "Chanae
hs ahd press
htinve."s
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sStp
line 2,2
Pplt HstBsd
Plt MaSBs2
M+S5QsMyif
¥a@isto 75
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64: Line 64 is identical to lines 4 and 3.

65: Line 65 sets up a scale from g to 758 on the
X-axis and from 18 to 55 on the Y-axis. fxdg
sets a fixed decimal point in the calculator with
g digits past that decimal. (NOTE: &1l internal
calculations will still be done to the highest
number of digits available in the calculator).
The current character size statement is ncw csiz2,
which sets the character size at 2% of +the total
scaling area. If flag 7 is set, the program is
sent down to line 82. Flag 7 will be set lacer
in the program and is an indicator to the program
that the main plotting grid has already been
drawn.

66: Line 66 is reached if flag 7 has not been
set, indicating that the main axes and grid have
not yet been drawn. This line draws an X-axis
ranging from @ to 758, crossing the Y-axis at a

Y value of 18, with tic marks every 58 units, and
each of those tic marks labeled with a number.

67: and 68: These lines label the X-axis just
drawn with the label: Depth
(meters)

69: Line 69 draws the Y-axis. It crosses the
X-axis at an X value of #, has no tic marks, and
ranges from 1f to 5£ with no points numbered.
The Y-axis cannot be numbered,since the offset
will make it a sliding scale.

78: thru 72: These 3 lines draw the opposite
sides of the rectangle started by the X and Y
axes. The pen is then picked up off the paper.

73: Line 73 displays the "Change pen..." message
and stops program execution to await a CONTINUE
from the operator.

74: Line 74 sets a line type of 2 (dashed line)
in the plotter and also sets a pattern length
(the length of one dash and the space after it)
of 2% of the diagonal distance between the bottom
left and upper right points of the scaling area.

75: thru 77: These lines draw dotted lines up-
ward from each tic mark to the top of the grid.
Again, lines are not drawn horizontally to cross-
hatch this grid because of the sliding scale on
the Y-axis,
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! line irlt 8»
gl
79! beerpsdsp
"Chanse ren
and press Conti
nue, "iheepistp
$if flarsato 82
28 beepidsrp
"Oo you wish
to stop after
tha"iwuzt 2588
g1t ent "rplot
of each pProbe?
(vyes or nol"s
MEsif ME="yes"

23 1? flarfsif
J>tiofs By (J-
1)

gar if fladsif
N=ysato “Téplt”
Vif DE="conTll
"3 "Tilrlt

sato
13731t
o “Telvel
? Oe="caonTl
ato "Tiilhyel

? f

1
e

78:

line (no dots’or dashes) The 1t @,18,1 state=
ment positions the pen at the origin-of t e»plot-
ting axes. ’ “ )

L

79: Line 79 once again allows the operator fn
change pens. i

8f¢: and 8l: These lines ask the operator "Do you.
wish to change pens after each probe? (yes ox”
no)". If the operator answers yes, flag 12 is
set for use later in the program. .o
82: Line 82 is the offset statement and is car=
ried out only if the grid has already been drawn,
and if the prube about to be plotted is at least
the second probe (J greater than 1l). The scale
is offset from the origin @ units on the X-axis
and J-1 times G(the offset which the. operator
entered in line 47)units along the Y-axis.

83: Line 83 sends the program down to either the
subroutine "T7plt" or "T1llplt" depending upon the
probe type of the current probe. However, two
conditions must first be met; flag 7 must be set
showing that the main grid has been drawn, and

0 must equal 1 showing that the operator has
chgsen to plot from the cassette rather than the«
Dylon.

84: Line 84 has the same function as line 83
except that line 84 checks to see if O=f@, indi-
cating that the operator has chosen to plot from
the Dylon tape. The program is then sent down
to either subroutine "T7Dyplt" or "T1llDyplt".

85: Lirne
set". It sets flag 7 (indicating to the program
that the main grid has been drawn), since after
the completion of this subroutine the grid will
have: been completed.

86: Line 86 tests to see if the total number of
probes to be plotted is equal to 5. If it is not
the program is sent down to subroutine "four" to
be tested there.

SRR R R R

The llne command Wwith.no parameters follow-‘~~
ing it resets the llne condltlon\back to*a‘normal N

85 is the first line of subroutine "off:
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SF owrt FATs
“$aszb "plot”
883 wry 787"

"sP+GeFPiash
"plot”
a9 wre 767
"'P+G¢P!°%h
“plot"
Q@ wrt TO7'
"'P+h*F:9\b
"mplot"
91

wrt 707"

sn¥

SMh
"am+
‘a=mH

¥

"IP+GAPIIf G4,

Siazb

"mlot’

8.

87: Line 87 first uses the probe. labellng char-
acter mentioned in the documentation of lines 52
and 53. Please refer to the sample offset plot
at, the end of thlS program documentation for
general reference and answers to any questlons
which may arise aboiit the method of probe label-
ing used here. Noticé that. the first probe is
labeled Probe *. Look down at the plot ahd see
that there are two** on the Y-axis; one at the
origin and one approximately half-way up. If
you look horizontally across the graph from these
two ** you will see two more which are parallel
to the first two and are resting on the line
which runs parallel to the Y-axis. These 4 *'s
form a rectangle which encloses the graph of the
probe which is labeled Probe * at the top of ‘the
page. A scale is already drawn from g to 758 m
on the long side of the rectangle which repre-
sents depth. The short side ranges from 1@°C
(lower asterieks) to 3@°C (higher asterisks).
The second proke is labeled Probe X. Probe X has
the same rectangle as Probe * except that it is
labeled with X's and has been offset from the
first rectangle by the number of degrees input by
the operator earlier in the program. Notice that
the probes are offset from each other only in the
Y direction, so the scale along the bottom of the
yraph (depth) remains the same for all probes.
Line 87 uses the wrt 787,"sm*" command to
tell the plotter to write an * at each point it
is told to plot. The program is then sent down
to subroutine "plot" which plots the four aster-
This subroutine will be explained more
fully later.

88: Line 88 changes the symbol mode set in line
87 to X. P+G-P offsets the axes used for plot-
ting G° along the Y-axis. (G is the operator-
entered offset in degrees). "The program is then
sent down to subroutine "plot", again to draw the
X's in their proper place.

89: and 94: Lines 89 and 98 perform the same
function as line 88 using the characters + and H.

91: Line 91 uses the character § for the fifth
probe to be plotted and sends the program down
to subroutine "Plot® only if the operator-speci-
fied offset is less than 4.5°C. This is used to
prevent the upper * of the first probe from being
written over by the lower $§ of the fifth probe.
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a2 if 5r=4.5%
plt ~1SsPs-13
rlt -1S.F+28, -
1splt TESsPyY-13
plt ?65:P+EB;-1

23 wrt FRFY"sa
yato 79

943 "four"tif A+
Bidsato thtee"

Q5 wrt Fy'am¥

)
"$azb "plot"
9568 wrt TATy"saN
“'P+h+Psq5L

"plot"”

A7 uwrt U7y "smt
"$F+G3Piash
"prlot"”

3¢ wrt 707 "saH
"'P+GvP,aab
"plot”

Q9 yrt 707 "sa"
iato 79

1au: "‘htee“'1f
R+B#33 3t "tuwo"

14 wrt 707
"amE"3ash "plot

1A2 wrt 787y
YaaR" SPHGRPS
asbh “"plot”

183 wrt 787y
"amt s PHGAPI IS
G<{%iasb "plot”

194: if G¥=9)
plt =13sPy-13
plt =1SsP+20,-
fiplt 7RSsPs-13
rlt 7eSP+28s -1

185 wrt 7B7»
“sm"isto 79

196 "tuo"tif R+
B#2isto “one”

10?. wrt 787

;m*“'nsb “plot

188 wrt 787
“saR"iF+GAPIIF
G<i83ash "plot”

1A% if G>=133
plt —-15sFs-1%
rlt -15:F+28,-
{iply 7ES«Ps-13
plt FTESsP+268:-1

5.

92: If the offscc spec1f1ed by the operator is; . i
less than 4.5°C; this line is never reached. If {
it is greater than or equal to 4.5°C, line 92 :
writes the four dollar -signs used to bracket the
graph of the fifth probe as usual except that‘the»
dollar signs are written slightly away- from ‘the.

Y-axis and the line parallel to it 'So as not to

superimpose over the other characters already \
written on the axis. ;

93: Line 93 resets the symbol mode in the plot- :
ter so that only a point will be plotted at each 3
point rather than some character. The program is-
then sent back to line 79, which decides what.
subroutine to send the program to for plotting
purposes.

94: thru 99: If the total number of probes to be.
plotted is equal to 4, subroutine "four" in lines:
94 through 99 performs the same functions which
subroutine "offset" (lines 86 through 93) per- .
formed. The probe-labeling characters follow the-
same order (*,X,+, and H). The $ is omitted
since only four probes are being plotted.*

1gpg: thru 1p5: If the total number of probes to
be plotted is equal to 3, subroutine "three” in
lines 1g# through 185 performs the same funtions
as subroutine "offset" (lines 86 through 93) .+

1#6: thru 118: If the total number of probes to
Ye plotted is equal to 2, subroutine "two" per-
forms the same functions that subroutine "offset"
(lines 85 through 93) performed.

111: and 112: If the total number of probes to
be plotted is only 1, subroutine "one" in lines

111 and 112 performs the same functions as llnes
87 and 99.

ENOTE: The offset from the axes,if the operator-
entered offset for the probes is above a certain
amount, is not needed here since no overlap is
possible.

+NOTE: The amount of offset necessary to make
the program set the last probe-labeling character
away from the axes will vary with a different
number of total probes.



118 wrt 787
"sa"iato 79
111 "one"turt
TETy "snx"iosh
"F‘].Ot. "
11¢ wrt 767
"sm"iato 79
113 "plot"iplt
GsPs-18plt @$P+
20y -1iplt 750
Py=1iplt 7509P+
28, -1
114% ret
115 "max"iprt
"Nuaber of eprob
es"sy"is on lefg
116t prte.
M of?set","allo
wed is on” the
riaht.“i:nc 2
117 prt “le==--
-Ho offsest”
----“U dﬁateeﬂ

"Maxinu

118 prt "3-=---
IB dearees "y "4-
----- & dearess”
y "G o dear
ces"ispc Zigto
47

119 =2to 47

12 “TP"eif
flagiif flad=03
if I=Cigalicnf
Zisfs Biato
“Tig"

1p

113: This is subroutine "plot", Whighaplots~thg'
probe-labeling.characters'on the Y-axis and on
the line parallel to the Y-axis. P is the ¥
value of the lower two characters to be plotted,
and it is incremented by the operator-entered
offset (G) before each new set of four characters
is drawn. The two upper characters are arrived
at by adding 2# (the full range of a probe in
degrees is from 1§ to 3¢°C) to P and plotting the
new point as the upper asterisk,dollar sign, etc.

114: Line 114 is the return statement for sub-
routine "plot".

115: thru 118: Lines 115 through 118 comprise
the subroutine "max" and are reached if the oper-
ator enters an offset between each probe which is
too large for the total number of probes which he
has elected to plot. The message "Too much off-
set, max. offsets:" has already printed in line
48 just before this subroutine is reached. These
lines add onto that message the following:
"Number of probes is on left; Maximum offset
allowed is on the right."

lommm—— No offset
2mm——— 28 degrees
Jemmaa 14 degrees
L 6 degrees
Semmena 5 degrees

119: Line 119 is used to return the subroutine

to line 47 in order to ask the operator to
enter another offset within the bounds specified
above,

120: Line 128 starts the subroutine "T7". This
subroutine uses the information entered by the
operator in the first part of the program to find
the proper probe files on the cassette and send
the program to the subroutira "T7plt" (indi-
rectly) to be plotted. This subroutine ("T7")
also sends the program down to its Tll sister
subroutine when it is time to plot a T1l1l probe.
In this first line, if flag 2 is set and flag 6
is not set and if I=C, then I is reset to g, flag
2 is complemented (reset to #), flag 9 is set,
and the program is sent down to the subroutine
“Tll". The meaning of this logic sequence is
parcially explained on the next page.
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121 if fle3iif
flso3if 1=E3}
galionf Si9to
"Tit"

122 if RL28HI
trk Q3idf RsCHy
DsyEsiato 125
123 9sbh “overfl
aw”

1234: ato 128
128: R+23R3if
fladsif Cs(1,
111=RA%[1: 1151+
12l d+lisdicndt
23sto 31

12¢: (cont.) 5 i

The logic sequences expressed in the lines.-of
this subroutine -are ba81ca11y to decide if the
correct order of plotting is being followed:.

See the variable cross reference and special flag.
reference sections at the end of this program doc-

umentation,

121: Line 121 makes decisions very similar to
those made in line 128 for the second T7 probe(s)
to be plotted.

122: If the file counter for the cassette (R) is.
less than 2@, the current converted data file
from the current track is loaded into the memory
strings dimensioned at the first of the program.
The program then skips lines 123 and 124 to con-
tinue at line 125.

123: If the file counter for the cassette (R) 'is
greater than 2@ (indicating the end of the track),
the program is sent down to the subroutine called
"overflow') which tests to see which track has

just been completed and takes action accordingly.

124: When the program returns from completion of
subroutine "overflow" reached through line 123,
this program line sends the program back to line
122 to read in another data file from the new
track (track 1l; if track 1l has just ended the
subroutine, "overflow" will inform the operator of
this fact and the program will not return).

125: The operator is required by the program to
enter the start time of the first T7 probe which
will be read. After that first
probe's data file has been located, all subse-
quent T7 probes will be plotted in chrcnological
order after the initial probe. Therefore, flag 8
(indicating that the first T7 probe has not yet
been plotted) must be set in order for this line
to be executed. Since it is known that a probe
will be either plotted or the next file will

be read from the data cassette, the file coun-
ter \R) is incremented. Then, if the start time
(to the nearest minute) matches the start time
entered by the operator (to the nearest minute),
the current probe type counter (I) is incremented
and the total number of probes plectted (J) is -
incremented. Then, since the first T7 probe is
about to be plotted, flag 8 is complemented .and
the program is sent up to line 51 to plot the
main grid (if necessary) and to plot the probe.

- 57 1 N
L u«wm’cﬁs’aﬁ%&%&&'ﬁ% shasEE i Tt i b

mﬁ.'m

47 N

2t Lk SO U T e LA o 07 santn o 25 e

PRI B st AL By A e

PIRTRTS PR S

B PN M a4



126 if S>3+
1213 J+13dsato

Poato 122
TRl -
S+Usfor S=

129: U+.85+U3
6.472U~-,08216UT
2
1388 itf (E$(S,S+
1114737710007

13

126: 1If flag 8 was not set, and therefore line:
125 was not executed, then the probe nnow in. ques=
tion should be one of the probes immediately fol-
lowing the first probe which matched the operator-
entered start time. The ¢ommand which asks if

is greater than 1 before executing the line is
checking to see if one probe (at least) has in=
deed been plotted. If so, both probe counters
are incremented and the program is sent up to
line 51 to check and make sure that the main grid.

has been plotted first before plotting the probe _—

itself,

127: 1If neither of the conditions stipulated in
lines 125 and 126 were met, then obviously the
first T7 probe for which the program is now
searching in the data cassette has not been found.
This line sends the program back up to line 122
to be read & wested in the next data file to see
if it is the desired probe file prior to plotting,

128: Line 128 is the first line of the subrou-
tine "T7plt" which does the actual plotting of
all 77 probes in the program. The sample rate of
the probes in the data acquisition programs is

28 per second per probe. Therefore, a data point
should be placed every .45 seconds. The counter
used for this placement (U) is initialized to
-.#5 in this line. Then the "for" statement for
the plotting loop is stated.

129: For each data point in the loop, ‘this line
increments the time counter (U) and inputs the
current value of U into the depth equation for
the T7 probe. The value which emerges from thig
equation is the value of the probe depth in the
water at the point in time from launch specified
by U and is expressed in meters. This value is
stored into the variable V for later use.

13¢: Line 138 brings in the next temperatur:
value from the data string and stores it into the
variable T. Then, since the temperature va.ues
were stored in the form 16435 for the temperature
16.435°C, T is divided by 1000 and placed l-ack
into T,
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next §
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"finish"
pensif 191
eeridsp "Cha
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13 ato "T¢"

13 "TLIif
flatisif I=03%
Balscmf 113sfa
93ato "TP"

13 it fladsif
fla3sif I=F}
g2lscmf 439to

13 if R<243
trk HIldf XsGi
HEs IFIGE3C$8
HE+0$ia3t0 142
1422 ash “"overfl
on”

141 ato 139
1428 H+22X3if

Asif GFLLy
fed=AFCLs 11331+
IESSINESE NN T
1A3sta 31

143 if Jxg:l+
1218 41308900
a1
144 sto 139

S

131: Since a 12¢@ is written for each lnvalld; i
data point in the raw data, this converts to a. ’
temperature of over 32°C on the ‘converted data
cassette, Since the full range of . temperatures ,
of the probes is supposed to be 1@° to 38°C, :this .
is out of range. Therefore, the point V,T (depth1
and temperature) is only plotted. if the tempera-
ture is less than 3¢°C. The program then skips
down to line 133, ot

132: Line 132 is reached only if the temperature
value to be plotted was out of range on the high
side. The pen is lifted and will not go down
again until a valid peint is plotted. Therefore,
a string of invalid temperature values will show
up on the plot as a space or gap in the plot.

133: Line 133 is the end of the plotting loop;
it sends the program back up to plot another
point if the maximum value of the counter (S) has
not yet been reached.

134: RAfter all data points from a given probe '
have been plotted, this line tests to see if the
total number of probes which ilave been plotted by
this program is equal to the total number of
probes which the operator has indicated that he
wants to plot. If this is true, the program is
sent down to the subroutine called "finish" to
wind up the program execution and inform the oper-
ator that it is finished.

135: In line 135, the pen is lifted in prepara-
tion for the next probe plot. If flag 12 has
been set, meaning that the operator has elected
to have the program stopped after full plotting
of each probe to allow him time to change the pen,
then the message "Change pen and press CONTINUE"
is displayed and the program is stopped.

136: Line 136 sends the program back up to the
subroutine "T7" to start looking for the next
probe to plot.

137: thru 144: These lines comprise the subrou-
tine "T11" and perform either very similar or
identical functions to those in lines 12@ through
127. The main exception is that these lines deal
with T1ll probes. Also, in line 139, it is neces-
sary to input the values for the start time and
probe type into C$ and D$ because the probe label
ing lines (lines 51 through 62} label the
probes using C$ and D$.
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145: "overflouw":

it R<zB@iato 148
146 if @=08512Q3
1+Risto 153

147 3to 149

148 if H=031+H}
“14% ato 152

l;a“ "'P Hv’
"Pluuau insert"”

“newt data
tune "hefore
plottine"

1582 prt "this
ptobe'“ "then
press"s "CONTINUY
E"ispc Z23ste

151 if X<K243
A+Q39+RI3to 153
152 @aHI219X
153¢ ret
154: "Tilple"i-
L@5+Usfor S=1
to 18759 by 2
155: U+,@520%
1, 77P79U-,0880255
FUTEaY
15968 itf(I$[Ss&+
1115737710007
157 if T<303
1t Y Tiato 159
1533 pen
159 next S,
160: if J=R+B}
ato “finish"
1612 peniif flel
Ziheepidsp "Cha
nae pen and
rress COHTIHUE®
thegpistp
{62 ateo "TIL®
{63 "Ovlon"icnd
Tr"2?"ient "Rew
ind Dv lun tape?
(y or nl?"sL#
164 if L$="v"3
wrt 7ody QKL
waii 2EER
1658 ent "Hill
plotted rrobes
ke T7 or T11%
K¥

e et

14

145: thru 153: These lines; comprise the subrou-
tine "owerflow", which is reached through either
subroutine "T7" or subroutine "T1l" if the end of:
a track on a data cassette has been reached.
Lines 145 through 148 decide which track has
ended and from which subroutine ("T7" or "T11")
thé program was sent. These lines also reset
variables and change to track 1 if the finished
track was track . Lines 149 and 15§ are reached
if the entire data tape has been looked at and
the current file for which the program is search-
ing has not yet been found. These lines print
the message "Please insert next data tape before
plotting this probe; then press CONTINUE". The
program is then stopped to await operator action.
Lines 151 and 152 decide which variables to reset
in the case of a finished data tape. They are
reached onlv if the current data tape has been
finished and the operator message from lines 149
and 15@8 has already been printed. Line 153 re-
turns the subroutine to the appropriate place in
the program.

154: thru 162: Lines 154 through 162 perform the
same functions that lines 128 through 136 per-
formed, except that these lines perform the plot-
ting for the Tll probes. They also comprise the
subroutine "Tllplt".

163: Line 163 is the first line of the subrou-
tine called "Dylon". As soon as the operator
enters the fact that he wishes to plot from the
Dylon rather than from the cassette, the program
is bounced down to this subroutine. In prepara-
tion for addressing the Dylon, the unlisten com-
mand is sent over the bus. Then, since a person
may wish to plot several probes in a row from the
same part of the Dylon tape, the operator is.
given the choice of whether to rewiwn’. the Dylon
tape, In this manner, if the operator
knows that the next orobe to be plotted is far-
ther ahead on the tape, he can skip the time-
consuming process of rewinding the tape and
searching all the way through it again.

164: If the operator elected to rewind the Dylon
tape in line 163, the Dylon is rewound and posi-
tioned at the first file on the tape.

165: Line 165 asks if the plotted probes will be
T7 probes or Tll probes. (Since the converted

data from T7 and T1ll probes are on separate tapes,
both may not be plotted on the same graph from the

Dylon unit.
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“Total
"sK$,

“.

teat dse
number of
" “robﬁs to
walt 2669
167 =nt "be
rlotted on this

srarh?"s»H
163: dszp “Start
time of first”
Ksy"rrobe “iuuxt
2494
163 ent "to be
plotted?ii.e.?9
Ti1R015342) "y R¥
179 if H=1iato
172
1712 WA 0=+B3
ato “arid”
172: “decide”"tif
Es="T11"3ato
“T1iDy"
173 ‘Tva“'mrt
?04)'° “semd 7o

"R_ttuyrt 704
"Rivi4®
1742 red 703sC%
wrt 783 "RIVE
red 785:0%
1758 if tla83if
L$l1s111=RE01L
1113Jd+1+dicnf
giato 51
176 if Jyasd+

{+disto o1

1662

3
H
'O
1

15

Line 166 asks the operator how ‘many of the
typesof probes he selected in line 165 he wishes
to plot.

167: Line 167 finishes the question asked 'in
line 166 and enters it into memory for later use.

168: and 169: These lines. ask the operator the
start time of the first probe that he wishes to
plot. .

178: Line 178 effectively skips the drawing of
a sample grid (Y-axis) if there is only one probe
to be plotted, meaning that there is no need for
the operator to enter an offscu.

171: Line 171 inputs the values of W and § into
the variables A and B for use in the offset evalu-
ation to take place in line 48. The program is
then sent up to the subroutine "grid" to draw-a
sample scaled-down Y~axis and let the operator
enter an offset in °C based upon that grid.

172: Line 172 decides, based upon previous oper-
ator input, whether to let the program continue
to subroutine "T7Dy" or to send it down to subrou-
tine "TllDy".

173: and 174: These two lines read in the start
time and probe type from the current Dylon tape
file.

175: Flag 8 is set at the beginning of the pro-
gram to indicate that the first Dylon probe file
to be plotted (the probe which must match the
operator-entered start time) has not yet been
plotted. If flag 8 is still set, this line is
executed .and it checks to see if the start time
entered by the operator is matched by the start
time read by the calculator from the Dylon tape.
(Times need only match to the nearest minute.)

If the times do match, the probes-plotted counter
is incremented, flag 8 is complemented, and the
program is sent up to plot the main grid and then
to plot the probe itself.

176: If flag 8 is not set, ther line 175 is not
executed. But the start =ime and probe type now
in memory should be correct if the first probe
has been plotted. Therefore, if J is greater thar
1, J is incremented and the program is sent up to
plot the grid if necessary and to plot the probe.
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1778 'urt 794,
"Ki"sato . "T7Dy"
178 "T7DyRlt" "ty
rt 784.,"81"3
wrt 784 "R3284A7
V1880”3 ~-, 83203
for S=1 to 2468
1798 U+,853U5

6. 472U=-,. 8821801
2aVifmt 12y
fe. @8
1802 red 703.1»
TiT/18B8=>T
191 if T39S
plt Vs Tioto 183
2 pen

next §

if J=Histo
aish”

peniif fl=l
cepsdsp “"Cha
pren and
Continus.
piIstp
ato J70v"
"TLiDY"turt
“sg"sonmd
Turt 784
4"

red 785:C%3
Tady "RIVS"S
7a8: 0%

if flafiif
1y 111=R5[1.
H +l+|-rmt
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177: 1If neither of the conditions for execution
of lineés 175 and 176 were satisfied, the first
probe has not yet been found. So the Dylon. ‘tape
is spaced forward to the next file and the pro-
gram is sent back to the start of the subroutine
to test the new file and see if it contains the
desired probe data.

178: Line 178 is the first line of the subrou-
tine "T7Dyplt". The first two commands enable \
the Service Request Interrupt from: the Dylon unit
(this has the function, among others, of stopping
program execution if the program goes too far and
tries to read a file mark) and sets up the block
size for reading in the probe data.

179: thru 186: This subroutine ("T7Dyplt") is
almost identical to the subroutine ("T7plt") in
lines 128 through 136. The only differences are
in line 178 above, line 186 sends :he program
back to the subroutine "T7Dy" rather than to its
sister subroutine in the cassette section ("T7").
And the data points are read in dififerently in
that they are read in directly from the Dylon
tape instead of from an internal memory string.

187: thru 191: These lines comprise the subrou-
tine "T11Dy" which is the T1l probke version of
the subroutine "T7Dy" in lines 173 through 177.

192;: thru 2¢@: These lines comprise the subrou-
tine "T1llDyplt" which is the Tll probe version of -
the subroutine "T7Dyplt" in lines 178 through 186.

2fi: and 282: These two lines comprise the sub-
routine "finish" which is reached after all
probes have been plotted. It prints the message
"If you wish to plot more data, press RUN". The
paper is spaced up to allow the operator easy
view of the message and the plotter is given the
IN «<ommand, which places the pen in the initial
position and erases all scaling, line types, etc.
The program is then stopped and ended.

196: pen 201: “finish"tp
1978 next $ t "If vou uxah
198: 1f J=iista to"s"plot pore
finish” datas s "Rpress
199 peniif flsi RUH®
EibEEﬂidSﬁ HChu EBE: ERC E;Mrt
hee pen_and 7O7s " IN"istp
press COHTIHUE. end
";bhEF‘H:tD £0a8
284: =to "TitOy"
ke e R R R R R T TG T T T TR
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FILE 13
VARIPBLE CROSS-REFERENCE AND DESCRIPTION..
FLAG LISTING AND DESCRIPTION

At left and continued on the next page is a llst-
ing of all variables used in the offset plotting
routine (FILE 13) and in what program lines they
occur., Following that is a listing of all flags'
in the program and in what lines they occur. To
the right of the page is a listing: of the same;
variables and flags and their uses in the program.

A: Total number of T7 probes to be plotted on a
given piece of paper (graph) in the cassette
mode¥*.

*NOTE: From this point on, an * at the end of a
variable or flag description indicates that it is
used by the cassette mode cf the program. A ¥ at
the end of a description indicates the Dylon mode.
of the program. If there is nothing following

a description, the variable or flag may be used
in both sections.

B: Total number of Tll probes to be plotted on a
graph.*

C: Used only if the first probe to be plotted is
a T7 probe. Stcres the number of T7 probes to be
plotted in the first set.*

D: Used to determine how many Tll probes will be
plotted in the first set of Tll probes notwith-
standing the fact that some T7 probes may or may
not have plotted already.*

E: How many T7 probes will be plotted in the
next T7 set.*

F: Number of Tll probes to be plotted in the
next set.*

G: Operator-entered amount of offset between
probes. Expressed in °C.

H: Track indicator variable for T1ll probes.*
I: Counter for the number of probes pletted,thus

far in any given set, is used to compare with
set counters such as: C,D,etc.*
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J: Counter for the total number of probes plot-
ted so far.

K: Number -of probes to be plotted in the last T7
probe set.*

L: Y value of the start point of probe labels.

M: X value of the start point of dotted lines
coming upward from each tic riark on the X axis.

N: X value of the start point of probe labels.

0: 1Indicator to the program whether the operator
has chosen to plot from the cassette mode or the
Dylon mode.

P: Y value of the position of the probe labeling
characters.,

Q: Track indicator for T7 probes.*
R: File number counter for T7 probes.*

S: Counter used to count the number of data
points to be plotted.

T: Temperature values which make up the Y coor-
dinates of points to be plotted.

U: Counter for the number of elapsed g~ "nds
since probe launch, used to input into depth equa-
tions for different probes.

V: Value which represents the depth of the probe
at the time at which a given temperature value
was taken. It is the result of the standard

depth equation for its probe type and is a func-
tion of the time variable (U).

W: Total number of probes to be plotted.
X: File counter for Tll probes.¥

A$: Start time of the first T7 probe to be plot-
ted (if applicable).*

B$: Probe type of first probe to be plotted.*
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C$: Start time string used in .plotting. This
string is loaded with the value’ of the probe
start time from either tape. (Dylon ‘or cassette)..

D$: Probe type string used in plotting. This
string is loaded with the valu2 of the probe. type -
from the cassette or the Dylon.

E$: Main data string for T7 probes.*

F$: A l-character string used to store the probe
labeling characters (i.e.; *,$,H,X, etc.).

G$: Start time string not used in plotting.
This string is loaded with the value of the T1l
start time and that value is then transferred
into C$ to be used in the plotting routine.*

H$: Probe type string not used in plotting.

This string is loaded with the value of the probe
type and that value is then transferred to D§ for
plotting purposes.*

I$: Main data string for Tll probes.*

J$: Start time of first Tll probe to be plotted
(if applicable).*

K$: Probe type of probes to be plotted from
Dylon tape.¥%

L$: Stores the operator-entered answer to the
question "Rewind Dylon tape?".%

M$: Stores the operator-entered answer to the
question "Do you wish to stop after the plot of
each probe?".

(Flag listing follows on next page).
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FLAG 2: Flag 2 is used to indicate to the pro-.
gram that more than one type of probe is to be
plotted. It is only used with the cassette mode.

FLAG 3: Flag 3 is used to indicate to the pro-
gram that at least one set (a set is one or more)
of T7 probes is to be plotted. The setting of
flag 6 determines if at least two sets of T7
probes will be plotted. Again, this flag is used
only in the cassette mode.*

FLAG 4: Flag 4 is used to indicate to the pro-
gram that at least two sets of Tll probes will be
plotted. Used only in cassette mode.

FLAG 5: Flag 5 is used to indicate to the pro-

gram that at least two sets of T7 probes will be
plotted. The setting of flag 6 determines if at
least 3 sets of T7 probes are to be plotted. As
in the previous flags, this flag is used only in
the cassette mode of plotting.*

FLAG 6: Flag 6 indicates to the pregram that the
first probe to be plotted (cassette mode only) is
a T1ll probe. This flag is used to determine what
probe to plot next. 1If flag 3 is set and flag 6
is set too, then flag 3 indicates to the program
that at least one set of T7 probes will be plot-
ted. This is unnecessary due to the fact that
flag 2 is set and the program already knows that
2t least one set of each probe type will be plot-
ted. But, if flag 3 and flag 6 are changed so
that flag 3 is still set but flag 6 is not set,
then the fact that flag 3 is set indicates to the
program that at least two sets of T7 probes are
to be plotted.

FLAG 7: Flag 7 is set to indicate to the program
that the main grid has been drawn.

FLAG 8: Flag 8 in the cassette mode indicates to
the program that the first T7 probe has not yet
been plotted so that the program will continue to
search for the proper start time for the first T7
probe, In the Dylon mode, flag 8 indicates that
the first probe (either type) has not yet been
plotted for the same reason, After the first
probe has been plotted, flag 8 is complemented.
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FLAG 9: Flag 9 is an indicator that the flrst
set of probes in. the cassette mode has been com=
pletely plotted. It is used to decide which:
probes should be plotted next.

FLAG 1f: Flag 1§ is used in the cassette mode to
indicate to the program that the first Til probe
has nct yet been plotted so that the program will
continue to search for the correct probe start
time until it is found. At that time, flag 1f is
complemented.

FLAG 1ll: Flag 1l is used to indicate that the
first set of Tll probes has not ye%: been plotted.
(Cass :tte mode only).

FLAG 12: Flag 12 is set if the operator decides
in the program that he wishes to have the program
stop after the plot of each probe to allow him
time to examine the plot and change pens if he so
desires.
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2 . fxd 93188
B3Ci 1205 1F)
TG AT LM
2SFHIDA0I213P5
[¥33cfa 32f3 ¢
Popsc TORIRCLES
wrt Fa7y"ip20408
s TEHI5212.8188"

furt 707s"VR"S
fat lszsf6.0

2: din AC404817,
BLSR]:0[-24:24]
sREL3IBSCL4]
F$l1)

3 o=nt "Usins
Oylon(d) or
cassettel1)?" A

43 ent “ls rrobe

a T7 or T2,
A$

2 ent "Praobe
start tinslexsd
Firadiiziad)"sp%

&¢ bespidse “lo
you sish to
havz ths rrosra
mUswalr 2506

74 bespient "sto
p far pe: chane
2s? (v or nl"y
F$

21 if Fe="y"3
=fa 3

3t if RA=iibeep’
dzr "Insert
Oata Tapzipress
COHTIHUE " stp

18y scl 18,38
ra8e-453cziz”
2.5 1
i R e e B

FILE 14 .
T7/T11l DEVIATION PLOTTING ROUTINE

#: Line § sets a fixed decimal point .in the cal- ‘!
culator with zero digits following that decimal.
Then, various variables to be used in the program
are initialized, all flags in the calculator are
cleared (set to #), and flag 4 is set (set to a
value of 1). Flag 4 will be used later in the
program, ¥

l: Line 1 selects plotter address 7 on the HP-IB
bus (also address 7@@), clears the plotter, then
writes the ip... command. The ip command sets
up the absoI&te plotting area to be used for
scaling purposes. The VA command adapts the velo-
city of the plotter pen to the approximate rate
at which the calculator is sending out values to
be plotted. The format statement at the end of
the line is used in reading from the Dylon tape.

2: In line 2, more variables are dimensioned.*

3: thru 7: These lines ask the operator to enter
the device (Dylon or cassette), probe type, start
time (to the nearest minute), and stoo for pos-
sible pen changes.

8: Line 8 sets flag 3 if the operator elected to
have the pen stop during the plotting of the
probe.

9: 1If the operator has elected to plot from the
cassette (which is usually the case), then the
program displays the message "Insert Data Tape
and press CONTINUE". The program is then stopped
to await operator action.

1§: Line 1§ sets up the scale for plotting the
main probe nrofile. sets a character size

of 3.5%_ of the total scaling area, and
sets an aspect ratio of 1 (letters just as wide
as they are high,but conforming to the shape of
the scaling area).

*NOTE: Immediately following the documentation
of this plotting routine is a listing of all var-
iables used 1. the program and the line numbers
in which they occur. Also included is an explan-
ation of the use of each variable. Each flag

in the program is then documented in a similar
manner. These listings are provided for ease of
alteration should the program need to be changed

to fit the individual user's needs,

T
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11 xax 738:95:
18,381
12 fxd Ssuwrt
TAT:"SL"stan(38
Jiplt 33977913
bl “o"ielt 34
7818 1k]l "C"
13 fxd Bsurt
TET»"SL" Y vax
18, -58,758:8, 33
fxd o
143 wrt FA7L"SL"
stan(d B]splt 2
358 131bl "Dept
BUsplt 15398913
bl "(meters)”
158 plt 1890y-23
plt 38.8ip1L
$Esrq@s-lswrt
TRTL8L"
16 plt 185158,
{3line 131,98
17 plt 59,8
1SAB,2iB+19B3
lt 59,8,150B)
13l 18s158E2
19 B+12Biplt
10, 1586151
E<S3ato 17
19 plt 15,758,
1iplt 15:8.238
plt 288y 18p1t
ZESTEA 2RI
ELTIN IR SRR
02
i F&I!lr f1a3s
dzp "Charnze
pens and aress
EZHTIHHE."iLeep
1zte
21 if AF="TIL1M)
dim C$0141,0%$([9
J2Es[ipanals
Lo 23
2t wim CEl14),
DE[9)EF[4218])3
=f=a 3

2

1l: Line 11 draws the X-axis for the plot of the
main probe profile.

12: Line 12 labels the X-axis with the label °C
written at a 3@¢° slant.

13: and 14: These lines draw the Y-axis for the
main probe profile and label it Depth at a 2#°
slant. (meters)

15: Line 15 outlines the plotting area and resets
the slant parameter to @°.

16: thru 19: These lines cross-hatch the plot-
ting area with dotted lines.

29: Line 2@ displays the Change pen message ard
stops the program if the operator elected earlier
to have the program stop to allow pen changes.

21: and 22: These lines dimension the variables
which will hold the data read from tape. The
variables must be dimensioned differently for
different probe types.

23: If the operator elected earlier to plot from
the Dylon tape unit, the program is sent down to
subroutine "Dylon" at this point.

24: Line 24 is the first line of subroutine "T7".
This line loads the data from the first T7 file
from the cassette into the proper string

variable.

25: Line 25 sends the program down to subroutine
"T7plt" if the start time of the probe data which
was just read from cassette matches the desired
start time of the probe to be plotted by the
operator in line 5.

26: Line 26 sends the program back up to load
another file of data from the cassette and tests
the start time to see if it matches the operator-
entered start time from line 5.

27: Line 27 is executed if the end of track # on
the cassette has been reached. It changes the
track and file counters to the first file on
track 1 and sends the program back up to read in
the data from that file.
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23t if HA=Rssto
“Oy lon"

ady “TY"serk O3
ldf OsCFsOFEF

29 if Cslistld=
Belisf1lsato
"Térlt"

26: if. DL18i0+

22Dy ato TV
27 1f C=83120CH
19089t "T7?"

28: prt "Desisna

ted probe":”not
found on"s"thi
data tupu."'

"Trrlt"tcsiz
sliplt low-
$1bl C#%

$l{4s6)5line

38 fxd 11§5-,859
Usfor I=1 to
4793 by 2

=
s
29

te
2
3

—

)
B!
s [

31 U+.,@53U586.,47
cU-.@a2isltaay
KEH ithE$[IsI+
11)2TsTZ/LIRLEAT
33 if TL=39hrif
Tr=1@3prlt TsVi
ata 39
4 VR[N R+
1+Qipehn
3598 next 1
38 psc 7BTIeclr
furt 787y "ip6se
Bs?[-'lﬁaﬁas
S1ga"swrt 787
a ]..llﬂ “"

,‘,3?:' .

28: Line 28 is reached if the whole tapée. has, ’§
been searched and the desired probe has not yet
been found. The calculator then pr;n;s thé mess=:

sage "Designated probe not found on thig data
tape." and stops the program. )

29: Line 29 is the first line of the subroutlne
"p7plt" which actually plots the data. Thi§ line
sets a slightly smaller character size and - labels
the grid used to plot the main probe profile with
the start time and probe type.. The"
line command resets the line parameter from. the
dotted line to a continuous line.

3¢: Line 3¢ sets a fixed decimal point with 11l
digits following. Then, the value of U (counter
for the seconds since probe launch) is initial-
ized. The rest of the line is the "for" state~
ment of the plotting loop.

31: Line 31 increments U and places the new
value of U into the depth equation for the T7
probes and stores the result into the variable V.

32: Line 32 brings in a temperature value from
the storage string E§ and stores it into the
variable T. This value is then divided by 1£gg
to put the decimal place in the right position
and the result of this calculation is then put
back into the variable T,

33: Line 33 plots the point (T,V) if it is
within the range of 1#°to 3¢°C. The pro-
gram is then sen to line 35,

34: Line 34 is reached only if the point to be
plotted in line 33 was out of range. It stores
the point into an array (A), the array counter i
incremented (Q), and the pen is raised. 1In this
way, if several invalid data point occur, the pe
will not sit on the paper and make an ink spot
which could cloud part oi the graph.

35: Line 3% is the "next" statement for the
plotting loop.

36: Line 36 clears the plotter and uses the ip
command to set the absolute plotting area for
the deviation plot.
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37: scl -10s18s
798s-453line 1s
. 7331.152U

38: ple 07,4399
434,-25plt By
742,56088566s -1

39t lipe splt -
18750y -25p1t -
1g,83plt 18,85
plt 18s758ipl¢
-18:758

48 line 2»1,9%
rlt 18,738.68695
B34s1iplt -10y
735,68600344+25
peEN

41t plt ~1097.43

9434y -23p10
18:s7,4399434, -
{$line §csiz 2

plt ~1,=-2
bl "HEHN"'

oY
G0 £a 03T 23T s o3

00 8 post WO W st PO BE

£ L

for I=F to
by 23itf(E$I]
s 1+1113BIN1S
BECMI~1000+B[N]}
H+laMinext I
458: (2Isfor J=-
(H-1) to N-{}
DLJI*BLI1*HiH+
K2K3I+121inext
J
46: U+.052U36,47
2U-,G8216Ut22Y
472 BL25]1-K2L)
if abs(L)}{=E}
Flt LLaViato 49
4&¢ pen
49: if U=118.83
ato “finish”
SEH: F+2+Fi0+220G)
U+, 85305 19H8
Balkiato 44
S{¢ "Tit"stek Q3
1df PsCHs0$ES
52 if C¥lislll=
Bf[1s11)iato
"Tiiplt"®

-4,

37: Line 37 sets up the scale for the dev;atlon

plot grid. A very close-packed dotted 1liné. mode-
is then initialized in the plotter with ‘the line«

statement. Then U is re-initialized.

38: thru 42: This deviation plotting rou=~
tine uses 24 points on either side of a -certain:

- mid-point in a segment to calculate a weighted

average over that segment and then compares that
welghted average with the actual value of -thé mid:
point of the segment to find the deviation of'

the midpoint from the calculated mean, Thé first
24 points can be used to calculate the mean for
the 25th; but no means may be calculated for the
first or last 24 points. Therefore, these lines
plot a dotted line down the center of the grid to
represent the mean. Then, two dashed lines are
plotted perpendicular to that mean line,(They
represent the endpoints or the deviation plot,)
The grid is then labeled at the top with the word
MEAN followed by an arrow pointing down to the
dotted line representing the mean.

43: Line 43 sends the program down to subroutine
degree at this point.

44: Line 44 reads in the desired segment of data

points into the array B after multiplying each of
them by 19@¢ to position the decimal point prep-:
erly.

45: Line 45 multiplies each value of array B by
its corresponding weighting value (weighting
values are calculated in subroutine "degree").

All the resulting valves are added together and
stored in the variable K. After the execution of
this program line, K represents the weighted avor-
age of the points in the segment being considered.

46: Line 46 performs the depth calculation upon
the value of U and stores it into the variable V.

47: Line 47 plots the value of B[25] (midpoint
of the segment) minus K (calculated mean) as the
X value and V as the Y value. Only this point _
jis plotted,and only the program is sent to line
49 if this value is within the X range of the
deviation plotting grid.

A8: Line 48 lifts the pen to avoid an ink flow
on the paper if a point outside the plotting
range is discovered.



if 0<2230+
Ls?tD "Tit"
if P=8313P3
*0iato "TI1"
ato 28

"Tiirlt"ics
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. wh -t wu .4,. o

[
nra

581 U+,85+U31.,77
Tau-,peaa3svute
0

59t itf(EsLIsI+
1112787218607

a8 if T<=3a3if
Tr=103plt TsVi
ato &8

ol VRIQ] QA+
1*Qipen

A2 next 1

63 psc ?E7ipclr
jurt 797:"ipede
Ay 7O, 10000
2108 "surt 787
“UR"

fdt scl -1@s18,
TE0,-4S531line 1.
L7S31.15+U

£S5 plt BaBy~-2)
plt Bs7358s-1

st line Splt -

10,788, -2iplt
1Bs08iplt 18,83
ply 18s75385R10
-10y 7358
A7 line 251,938
plt 16,457, 8650
TEFa27s1iplt

.

vE

Y- T
- I

49: The program is sent down to subroutxne "fln-*é
ish" if the U value of 118.8 -(24th point from
the end of the probe drop) is reached.

58: If the full deviation plot is not yet fin-
ished, the segment is moved one point ahead; the»
value of U is incremented by .#5, variables are
reset and the program is sent back to repeat. the
previously described process for another segment
of data points.

51: thru 54: These lines are idehtical to lines
24 through 27,except that the program is sent
down to "Tllplt" rather than "T7plt".

55: Line 55 sends the program back to line 28 to
inform the operator that the desired probe was
not found on this cassette.

56: thru 69: These lines are practically identi-

cal to lines 29 through 42. The two major excep-

tions are that flag 4 is complemented in line 56;

and the depth equation for the Tll probes (line
?8) is different from the T7 probe depth equation
line 31.)

7@: and 71: Lines 78 and 71 are the first two
lines of the subroutine "deg". They ask the oper-
ator to enter the amount of deviation which the
plot will cover in degrees C on either side of
the mean line. This number can be anything be-
tween @°C and 5°C. .

72: thru 77: These lines use thie value of E
(entered in line 71) to scale the deviation
plotting area to agree with that value and to set
up the X- and Y-axes for the plot.

78: Line 78 calculates the 49 weighting values
used to obtain a weighted average of each data
segment studied by the program.

79: Line 79 returns the program to line 44 if
the probe tn be plotted is a T7.

8@: thru 86: These lines are practically identi-
cal to lines 44 through 58. The main differences
are in the equations in lines 82 and 46 and also

in the finish times in lines 85 and 49.
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63 plt ~1,-26,
1ilbl “"HEARN"S
plt B.-283iplt
BaBy2iplt W3s-
Iiplt -, 8s-9)
plt 9,8

78: “dea“ipeni
keeridsr “No. -
of degress dev.

ann each side")d
wait 2S5883beep

71 ent "of MERN

{Humber betuee
g and S)"sE

! scl ~Es«Es

58 -45 .

v if E=LifX

H

-]

-y

s |

¥ax 7o8s .25~
{sisato 7?7
if E=2sfxd

-

X
2eliato 77

if fro(E)=23
d Bixax 759
-EsEsliato ¢V

fxd 2ixax
By, 25Ev-EsEsl
yax B:858,0
fxd 11sfor
(
1

-~
M es a

-4

~3 -4
oURS K Jhovall s S v RS DS R e ol A B oS B OB SOUl S5 RS O ]

H-1) to H-
tcos (186U
SEHAD LD

t J

if fladiret
for I=F %
G by 2yitf(E5(]
s I+13)2BINY 5
BLMI~1008+B1M)3
HelaMinext |

S1: {2lifor Js-
(H-1) to H-:}
OrJI*BLI12HiH+
KaRsI+13]inext

Jd

82 U+.,052U8 .77
ToU-,00R2557UT2
A

03¢ BL251-K=2L3
if abstL)<=E}
plt LsViato 85

24 pen

25 if U=267.823
ata "finish"

) AT e e sl T M. T

) 6

87: and 88: Lines 87 and 88 are the first two
lines of subroutine "Dylon". 1In line 87, the Dy-
lon unit is unlistened. Then the operator is
asked if he wishes the Dylon unit to be rewound.
If an operator is plotting files in chronological
order, then there is no need for him to

rewind the Dylon tape and search the entire tape
for his desired file each time. Line 88 rewinds
the Dylon tape if the operator chose teo do so in
line 87.

89: and 99: Lines 89 and 9 cnable the service
request on the Dylon unit so that the plotting
routine will not try to read and plot file marks.
Then the start time and probe type are read into
memory strings from the Dylon tape.

91: Line 91 spaces the Dylon tape forward to the

.next file and sends the program back to look at

the start time of that file if the current start

‘time does not match the operator-entered start

time for the desired probe.

92: and. 93: These two lines read in either all
T7 data from the correct probe or all Tll data
depending upon the operator-selected probe type.

94: and 95: These two lines send the program
back to either subroutine "T7plt" or "Tllplt"
depending upon the previously entered probe type.

96: Line 96 comprises the "finish" routine of
the program and is reach 7aly when the program
has finished execution. It writes the "IN" com-
mand to the plotter, which returns the pen to the
chart luad position. Then, the calculator prints
the message, "To plot another probe press RUN."
The program then ends.

86: F+2+F30+29G3 S0 red 7@35:C#
U+.BS*U§1+M3 wrt 784, "Rivo";

PrK3a9ta 390 red 783sD$jurt
arv: iaylon“:cmd ??49"R32938V1@0
7y"2"ient “"Rewi a

o 91t if C3l1r1114
nd Bvlon tape: B L1y 11]3urt
F$ 7045 "K1"jato 89
23t if F$="y"} w2 if flsSifor
urt 7udy "QK1"3 I=1 to 4799 by

it 2080 2ired ?B5.1,R3
a8t ure 704, 53" fLi (RISESLII+
vemd 72" 3urt 1l1inext Iista
784, "R1V14" 24
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a3t for I=1 to
16759 by 23red
785, 1sR3ft 1
(RIME$CI»I+1]}
next Iiato 995
94: ato "T7plt"
95: ato "Tilelt"
agt "finish"dwre
787y "IN"iprt
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r"s“probe”s "pre
ss RUN"$spc 23
end N
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FILE 14 , N '
VARIABLE CROSS-REFERENCE AND DESCRIPTION ..
FLAG LISTING AND DESCRIPTION o

A: Indicator to the program whether the operator
has chosen to plot from the cassette tape or the

Dylon tape.

B: Variable used as a plotting aid in an equa-
tion for plotting the dashed lines which cross-
hatch the plotting grids.

C: Track indicator variable for T7 probes.
D: File number indicator variable for T7 probes.

E: Operator-entered scaling factor for the devi-
ation plotting grid. This number is in degrees
Centigrade and ranges from g°C to 5°C.

F: Used to indicate the starting point of the
current segment of data which is being plotted.

G: Used to indicate the ending point of the cur-
rent segment of data which is being plotted.

H: As each point is multiplied by its coxrespond-
ing weighting value, the result of that multipli-
cation is stored into the variable H.

I: I is used as a counter for the "for,next"
loops (similar to FORTRAN DO loops) in the pro=-
gram.

J: J is used as a counter for the "for,next"
loop used to multiply each data value by its cor-
responding weighting value.

K: K represents the weighted average of the cur-
rent data segment being plotted.

L: L represents the deviation of the midpoint of
the current data segment from the value of K.

M: M is used to position each data value into
its proper place in the array B[*] as it is
called in from memory.

N: N is used to indicate to the program the ex-
act positioning of each weighting value in array
D[*].
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0: Track indicator variable for Tll probes. \
P: File number indicator for Tll probes.

Q: Used to position each invalid data value into ;
the invalid data point storage array A[*].

R: Each data value read from the Dylon unit is

temporarily stored in the variable R before -being -
converted to integer precision for more permanent :
storage in calculator memory. :

T: Used to store and plot each data (temperature)
value. T is the X coordinate of each plotted :
point on the main probe profile half of the plot.

U: U represents the elapsed time since the firstf
valid data point of any probe.

V: V is used to store the result of the depth
equations for either probe type. V is the Y coor-
dinate of all points on tiae main probe profile
and the deviation curve halves of the program.

A[*]: Array A[*] is used to store any points
which do not fall within the range of 1f°C to
3¢°C in the main probe profile.

B(*]: Used to store the 49 data points of each
segment of data which is averaged and then tested
for deviation.

D{*]: Used to store the 49 weighting values de-~
rived from a cosine bell curve which correspond
point-for-point with the current 49 data values
which have to be average in accordance with these
weighting values.,

A$: Probe type of probe to be plotted.

B$: Probe start time (to the nearest minute).
C$: Start time of probe which is read from tape.
(E$ is the operator-entered start time of the
desired probe).

D$: Probe type of probe which is read from tape.
(A$ is the operator-entered probe type of the
desired probe).

E$: Main data string for probe.
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F$: Stores the operator-entered answer to the
question "Do you wish to have the program stop
for pen changes? (y or n)".

FLAG 3: Flag 3 is used to indicate %0 the pro-
gram that the operator does desire a colored

plot and has elected to have the program stop for
pen changes.

FLAG 4: Flag 4 is used to indicate to subroutine
"deg" where the program should be sent after the
end of the subroutine has been reached. If flag
4 is set, then the subroutine returns to the T7
section of the program from which it was sent in
the first place. 1If flag 4 is not set, the pro-
gram simply continues with the next line after
the subroutine itself. This subroutine is nested
inside the Tll section of the program so the pro-
ram would then continue with Tll plotting opera-
tions.

FLAG 5: Flag 5 is used to indicate to the pro-
gram whether the probe to be plotted is a
T7 probe., 1If flag 5 is set, then the probe is a
T7, if it is not set then the probe is a Tll.




