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This is the final report of a three year project titled, "A Systems Analysi:
of Water Quality Survey Design.'

In this project a study was made of water quality surveyvs conducted by the
United States Army Environmental Hygiene Agency (AEHA). Mainly data and reports
from studies of Army Ammunition Plants (AAP) were used.

The focus of this project was the development of computer aided proce
which would assure efficient use of manpower and equipment and assure that the
measurements taken give a reasonalbe representation of the system. Planning the
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survey, conducting the survey and reporting on the survey were included in the
study.

The site modeling program models the manufacturing processes which contrid
bute pollutants to the system, models the sewer system, and models the treat-
ment system including acid or caustic neutralization, settling ponds, and
domestic treatment. The inputs to the model are the production levels of the
manufacturing processes and the outputs are the predicted pollutant measurcmen
values at each possible measure point in the svstem.

The resource matching program accepts data defining proposed measurements
and matches these against the available time, manpower, and equipment. The
output lists the pollutant to be measured at each measure point, the total
commitment of time for each analyst and for each piece of equipment. Note is
made of any overcommitment of mandower or equipment.

The model refinement or updating program accepts measurements taken durin
a preliminary survey or during a regular survey and computes suggested new
parameters for the process models.

The indicator model program evaluates the performance of sanitary treat-
ment facilities.

The program uses design data, data from the operating log and/or data
generated during the survey and computes key operational characteristics. Con
paring these with desirable values as cited in design books and manuals will
give the survey planner insight into the operation of the system and suggest
the need for more survey measurements or the need for changes in operation.

A system was developed for automatic instrumentation of pH, conductivity,
and other parameters which use strip charp recordings. Interface hardware was
selected and purchased and interface software was developed for direct connec-
tion to a digital computer.

A data handling system was developed for use during and after the surwvs
A PDP8-0S/8 and peripheral equipment was purchased. Software was developed t
perform data handling functions and to direct the user in application of the
software. The program accepts raw data from the analytical chemist and por-
forms data conversions, transcriptions, and data logging functions. Output
is available in several forms as may be needed for various reports during
at the end of the survey.

Recommendations are: the survey planner should obtain sufficient dat L
a proliminary survev to model and analyze the site; measurements should he ut
mated to the maximum extent possible; data handling should be delegated to the
computer when the operations are well defined and repetitive. The prograns,
software and hardware included here will assist the survey planner in follouwi

these recommendations and design a more effective survev.
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INTRODUCT 10N

Intgoduction:

A Data Handling System is described which handles on-site water
quality survey data measured by the Army. Data and commands are entered j
into the system on-line via either the Teletype, Hewlett-Packard optical 1

mark reader, Talos graphic digitizer, DEC manual data entry station,

Yellow Springs S-C-T meter, or Fisher pH/ion meter. The digitizer, manual
data entry station, specific conductivity instrumentation, and pH in-
strumentation are interfaced to the system via the DEC PDP-70 programmable
data mover. The Data Handling System may be at a fixed location with a
telephone data link and/or may be found on-site.

The Data Handling System may be viewed as a collection of programs

which operate within the supervision of the 0S/8 executive on a DEC PDP-S/E.
Each of these programs operate in conjunction with data files found on the
mass storage devices. An important feature of the 0S/8 software permits

the user of the system to develop programs written in BASIC which can

utilize the same data base generated by the data handling software.

The 0S/8 is a software system which is supported by a large variety
of hardware configurations with a DEC PDP-8/E CPU. This system is a com-
prehensive library of system programs operating under the supervision of
an integrated executive. A brief description of the 0S/8 executive is

found in the 0S/8 System Section.

Data Formats:
All measurements accepted by the system must have a format consisting
of 6 primary ID tags, 5 secondary ID tags, and a measurement value. The

format of a measurement is as follows:




IDI 1D2 ID3 ID4 1DS 1D6 1D7 D8 ID9 IDIO IDI1 Value

where the primary ID tags are:

IDl = Day ID

ID2 = Point ID

ID3 = Period ID
ID4 = Parameter ID
ID5 = Discrete |ID
ID6 = Comment ID

Each primary ID is a character string from 0 to 6 characters in lenath.
However, only the Discrete and Comment ID are permitted to be null (0
characters). A maximum of 63 IDs are permissible in each primary 1D
group.

The secondary ID tags with the usual assigned Quality and Accuracy

ID tags are:

ID7 = Quality ID

Turbid (T)

Clear (EL)

Light Color (LC)

Intense Color (IC)

Hot (H)

Cold (C)

Greasy (G)

Nonhomogeneous (NH)
Imperfect Preservation (IP)
Questional Stability (QS)

108 = Accuracy 1D

Accurate Result (AR)
10% (10%)

Order of Magnitude (OM)
Inaccurate Results (IR)




ID9 = Chemist ID
ID1I0 = Method ID
IDI1 = Unused

More than one Quality ID tag may be used to describe each measurement with

each Quality ID tag being a character string from 0 to 6 characters. Up

to 12 Quality ID tags can be handled with a comma separating multiple
Quality ID tags. The Chemist, Accuracy, and Method ID tags are character
strings from 0 to 6 characters in length with a maximum of 63 IDs permis-
sible in each of these groups.

Examples of measurements are as follows:

1 Cl 2 COND 2 T,LC,H AR DRAKE MI 700
10 S1 3 PH DRAKE 7.4

2 IS 1 TOC 25 BROWN 200

Overview of Data Handling Operation:

A brief summary of the various data handling operations follows:

1. Data Input - Data and commands are entered into the data handling
system via either the Teletype, optical mark reader, digitizer, manua!
data entry station, or interfaced automated instrumentation. The system
will accept one or more raw measurement values for each measurement on
input and then perform the appropriate data reduction to arrive at a tinal
measurement value. This data when received is extensively checked by this
system. Valid data is transferred to a data file. Error messages are
generated for invalid data. A new data file is created each time the
system enters the data input mode. The name of this data file is deter-
mined by the system while the filename extension is specified by the

operator.




2. Merge - Each of the files created during data input must be

merged into a master data file with either the program PIP or MERGE by
the system supervisor. The program MERGE lists the name of each data

file which has not been merged and receives a response from the super-
visor on the particular action to be taken. Measurements may also be

e‘ther deleted or changed within the master data file with MERGE.

3. Report - Reports and Print-Plots of selected data in a variety

of formats can be requested by the operator.

4, Sort - Selected information is retrieved from a specified data
file and sorted. A data file is created for this sorted data.

5. File Management - File management operations such as the transfer
of files between devices, merge and delete files, and list, zero, and
compress directories are provided by the 05/8 system programs FOTP, PIP,
and DIRECT.

6. Analysis Functions - The analysis programs provide the capability
of computing parameters such as rdnge, maximum, minimum, mean, and standard
deviation for selected measurements.

7. System Generation - Several system tables are used by the system
to define the particular survey to the system. The extensive use of tables
permits the system to be readily adapted to each survey.

8. Data Reduction - Data reduction programs can be readily implemented

as 0S/8 supports BASIC, FORTRAN Il, and FORTRAN IV.

Operator Requirements:

Operation of the system may require knowledge of the following 05/8 ’

system operating concepts:

. Permanent Device Names




2. File Names and Extensions

3. Keyboard Monitor Commands

4. Command Decoder Command Strings

5. PIP Program Operation

6. FOTP Program Operation

7. DIRECT Program Operation

8. BATCH Program Operation

9. 0S/8 BASIC Operation

10. Concise Command Language Commands
Each of these concepts are documented in the DEC 0S/8 Handbook.

The present system supports two on-line DECtape units. Each DECtape
unit can store up to 240 files having a combined total length of approxi-
mately 700 blocks. A block when used for data storage can hold 28 measure-
ments. The data handling software automatically defines a consistent
set of file names to the various files created during data entry. The
programs PIP, FOTP, and DIRECT are useful in managing the files on these

devices.

N




0S/8 SYSTEM OPERATION

Introduction:
The 0S/8 Operating System is a powerful programming system designed

for the PDP-8 family of computers. This system permits use of a wide

{ range of peripherals and all available core up to 32K. 0S/8 offers a

{ versatile Keyboard Monitor which allows the user to control the flow of

‘ programs. In addition to the Keyboard Monitor, 0S/8 offers extensive /0
:i facilities at the Monitor level which are documented in the 0S/8 Software

Support Manual (DEC-S8-0SSMB-A-D).
| Besides the Monitor facilities, 0S/8 includes a library of powerful
" system programs which allows the user to do program development using
BASIC, FORTRAN 11, FORTRAN 1V, or assembly language. A detailed descrip-

! tion of each of these system programs is found in the 0S/8 Handbook (DEC-

S8-0SHBA-A-D). 0S/8 BATCH provides the user of the system with a batch

processing monitor that is integrated into the 0S/8 Monitor structure.

Starting the 05/8:

The data handling system has a TD8E ROM Bootstrap. The following
steps should be followed when starting the system.

1. Set the switch register on the PDP-8/E console to 7470 (octal),
i.e., set switches 0, 1, 2, 3, 6, 7, and 8 in the up position and set
switches 4, 5, 9, 10, and 11 in the down position.

2. Raise the SING STEP switch. Lower and raise the HALT switch.

3. Mount an 0S/8 system tape on DECtape unit 0 and set to WRITE EN-
ABLE and REMOTE. A second DECtape may be mounted on DECtape unit 1.

L. Press the EXTD ADDR LOAD, ADDR LOAD, CLEAR, and CONT switches.

The tape bootstrap will be executed and the 05/8 Keyboard Monitor will

. “..iiiié...l.'-




print a dot (.) to indicate that it is active.

File Names and Extensions:

Files are referenced by a name of up to six alphanumeric characters
followed, optionally, by a period and an extension of two alphanumeric
characters. The extension to a file name is generally used as an aid for
remembering the format of a file. Some system programs utilize default
extensions when an extension is not specified. For example, the extension

.SV indicates a core image file while .BA indicates a BASIC source file.

Permanent Device Names:

Each device in the 05/8 system is referenced by means of a standard

permanent dev’ e name. These names are as follows:

Permanent Name {/0 Device
SYS System device (DECtape 0)
DTAO DECtape unit 0
DTAI DECtape unit |1
DSK Default device (DECtape 1)
TTY Teletype keyboard and printer
PTP Paper tape punch on Teletype
PTR Paper tape reader on Teletype
MTAO Magnetic tape unit 0O
MTAI Magnetic tape unit 1
CDR Card Reader .

Using the Keyboard Monitor:

Each command to the Keyboard Monitor is typed at the Teletype keyboard ’

A command line is terminated with a RETURN or an ALTMODE. Correcting mis-

takes is accomplished by typing the RUBOUT key which deletes the last

7
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character and causes a backslash (\) to be printed followed by the
character which was deleted. Successive RUBOUTS each cause one more
character to be printed and deleted. The first non-RUBOUT causes a back-
slash (\) to be printed thus enclosing the deleted characters with back-

slashes. For example:

User types: RUN DSK: (RO) (RO) (RO) (RO)SYS:ABC
Printer shows: RUN DSK: \ :KSD\SYS:ABC

Monitor sees: RUN SYS:ABC

A command line may be deleted completely by typing a CTRL/U. Control
can be returned to the Keyboard Monitor while running any of the system

programs by typing a CTRL/C.

Keyboard Monitor Commands:

The user has a choice of nine commands which he may type in response
to the dot (.) printed by the Keyboard Monitor. These are: ASSIGN, DE-
ASSIGN, GET, SAVE, ODT, RUN, R, START, and DATE. Commands may be abbre-
viated by typing only the first two characters. The Keyboard Monitor
will also accept CCL commands.

The ASSIGN command is of the form:

.ASSIGN dev udev
or
.AS dev udev
This command causes a new user-defined device name (udev) to be considered
equivalent to the permanent device name (dev). For example:
.AS DTAI IN

cause all future references to In to refer to DECtape unit I.




The DEASSIGN command is of the form:
.DEASSIGN
or
.DE
and causes all permanent device names to be restored, discarding all pre-
vious user-defined device names.
The R command is of the form:
.R file.ex
or
.R file
This command handles only core image files from the system device. The
file is loaded and started. |f the file name extension is not specified,
the extension. SV is automatically added.
The RUN command is of the form:
.RUN dev:file.ex
This command handles only core image files. The file on the specified
device is loaded and started.
The GET, SAVE, ODT, and START commands will not be discussed as they
would not normally be used by the operator.
The DATE command is of the form:
.DATE mm/dd/yy
or
.DA mm/dd/yy
The DATE command sets up the date in the system for purposes of dating

directory entries and listings, printing on program output, etc.




Concise Command Language (CCL):

The CCL provides the 0S/8 user with an extended set of Keyboard

Monitor Commands. Many CCL commands allow the user to call a system pro-

gram indirectly, perform an operation, and return to the Keyboard Monitor.

The CCL commands are entered at the terminal in the same manner as Key-
board Monitor commands, in response to the dot (.) printed.

Certain CCL commands that run the FOTP or DIRECT programs may use a
wild card construction. The wild card construction means that the file
name or the extension in the CCL command may be totally replaced with an
asterisk (*) or partially with a question mark (?) to designate certain
file names or extensions.

Example of the asterisk are as follows:

DATA.* All files with name DATA and any extension
*.AA All files with the extension AA
All files

Examples of the question mark construction are as follows:

DATA.A? All files with name DATA and any extension
beginning with A

DATA??7.2? All files with any extension and the file name
begins with DATA

777.% All files with file names 3 characters or less
Some CCL commands of interest will be discussed in the following
paragraphs. Only a small subset of commands will be presented. The 0S/8

Handbook provides a complete description of all the CCL commands.

The COPY command transfers files from one 1/0 device to another.

The COPY command has the form:

.COPY DEV:FILE.EX<DEV:FILE.EX




The wild card construction may be used and each file copied is listed
on the terminal.
The DIR command produces listings of 05S/8 device directories. The
DIR command has the form:
.DIR DEV:
The SUBMIT command
SUBMIT DEV:FILE.EX

runs the BATCH program with the commands given in the specified file.

Command Decoder:

Many programs make use of the Command Decoder by permitting the user
to enter a list of 1/0 files and devices. The Command Decoder prints an
asterisk (*) at the left margin to indicate it is ready to accept a com-
mand string. The command string has the general form:

Dutput files<lnput files/Options
where the left angle bracket (<) is the divider character between output
and input files. There may be 0-3 output files and 0-9 input files
specified in a command string.

Each file in the command string is specified by a device name, file-
name, and a filename extension. The filename is separated from the device
name and extension respectively by a colon (:) and a period (.). A comma
separates multiple files in the string. The device DSK: is used whenever
the device is not specified.

Various options can also be indicated within a command line. Options
are either numbers or alphanumeric option characters. Numbers used as
options are generally contained in the command line with equal sign (=)

or square brackets ([]) construction. The alphanumeric option characters

E— - .....--—-“




are set off from the 1/0 specifications by the slash (/) character for
single character options, and parentheses for a string of single
characters.

Some examples of command strings are as follows:

DTA1:DATA.AA<DTAO:DATA.AB,SYS:ABC.SV/I/A

. where one output file with device and two input files with input devices

are specified. The A and | options were specified.




DATA FILE NAMING CONVENTIONS

Data Files:

The data handling software by default has selected a consistent set
of data file names. The file name is changed by the data handling soft-
ware whenever the measurement data within the file has been used to up-
date a master data file. This file name thus reflects the status of the
file with respect to a master data file.

A new data file is created each time the system enters the data

entry step. The data entry program INPUT creates files with the following

file names:

DIXXYY.ZZ Add data file

D2XXYY.ZZ Change data file

D3XXYY.ZZ Delection data file
where

XX = First 2 characters in chemist name

YY = Internal Parameter ID

ZZ = Extension specified by chemist.

Hence, each data file is uniquely defined in terms of the chemist, para-
meter, and its usage within the system. The initial file should be given
an extension of
Initial Extension = 0l

and incremented each time a new data file is entered into the system
with the same file name.

The master data file may reside on any mass storage device and has
the file name of

MASTER.ZZ




The first master data file would be given the extension of 0l and in-
cremented each time a new master file is created.

The first letter of a file name is changed to the letter A whenever
this file has been used to update the master data file. These data files
become

ATXXYY.ZZ
A2XXYY.ZZ
A3XXYY.ZZ
AASTER. XX

after they have been used to update a master data file.

Temporary Data Files:

The following file names are used by the system for temporary data

storage and should never be used for permanent data storage.

DATA. * Created by Sort
DATADD. * Created by Sort
14




FILE MANAGEMENT

The 0S/8 system programs PIP, FOTP, and DIRECT provide the user with
several file management operations. These file management operations in-
clude the transfer of files between devices, merging and deleting files,
and list, zero, and compress directories. The 0S/8 Handbook gives a com-

plete description of these system programs.

PIR:

PIP is an 0S/8 system program which is used to transfer files between
devices, merge and delete files, and list, zero, and compress directories.

PIP is called by the command

SR PGP

in response to a dot printed by the Keyboard Monitor. PIP uses the Com-
mand Decoder to receive all 1/0 file specifications and options from the
user. the /| option must be used with all file transfers. Four examples

showing PIP operations are now shown.

PIP Example 1 (Merge)

.R PIP
*SYS:DATA.23<INPUT. 48, INPUT.49, INPUT.50/1I

This command instructs PIP to merge the files INPUT.48, INPUT.49 and
INPUT.50 on DSK into one file DATA.23 on SYS. The /I option must be

used for this operation.

PIP Example 2 (File Deletion)

*DATA.AB</D
*DATA:DATA.AC</D

The files DATA.AB and DATA.AC are deleted respectively from DSK and

DATA.




PIP Example 3 (Copy a Tape)

*DSK:<(YZ)

*DSK:<SYS:/S

ARE YOU SURE?Y
The first PIP command places a new system area on DSK and zeroes the
directory of this device. The second command copies all the files on
SYS onto the device DSK. At the completion, DSK will contain only

those files on SYS. However, all embedded empty files will have been

eliminated.

PIP Example 4 (File Transfer)

“DSK:ABC.AA<SYS: INPUT.AC/I
The data file INPUT.AC on SYS is transferred to DSK and given the name

ABC.AA. The /| option must be used with this transfer.

FOTP:

FOTP is an 0S/8 system program which is used to transfer files between
devices, deleted files, and rename files. FOTP is faster than PIP for
certain functions and can perform certain functions not available to PIP.
One advantage of FOTP is that it permits a wild card construction in the
command string. The wild card construction allows several files to be
transferred, deleted, or renamed with a single command. The same PIP
function might require several commands to arrive at the same result.

Examples of FOTP use after being loaded by

.R FOTP
are
*DSK:DATA.?7/D Deleted all file on DSK: with
the name of DATA
“DTAL:<DTAO:DATA.* Transfer all files on DTAO: to

DTAl: with name of DATA




DIRECT:

DIRECT is an 0S/8 system program that produces listings of 05/8
directories. DIRECT producrs several varieties of listings and supports
the wild card construction in the command line. PIP also produces direc-
tory listings.

Examples of DIRECT use after being loaded by

.R DIRECT
are
*DSK:D12227.% List all files beginning with D1 on
the Teletype
*SYS:A27777.03 List all files beginning with A2 with

an extension of 03 on the Teletype




DATA ENTRY

Data is entered into the system via either the Hewlett-Packard
HP-7260A Optical Mark Reader or the Teletype. The program INPUT is used

for this purpose and is loaded as follows:

.AS DSK DATA

.R INPUT

The device DATA must have been defined to 05/8 prior to loading INPUT.

Each command line received by INPUT must have the following format:

CMC ID1 I1D2 1D3 ID4 IDIO ID5 ID7 ID8 ID6 VI V2 . . . Vn

where

CMD = Command Code
IDI = Day ID

ID2 = Point 1D

ID3 = Period ID
I04 = Parameter (D
IDI0 = Method 1D
ID5 = Discrete 1D
ID7 = Quality ID
108 = Accuracy ID

ID6 = Comment D

VI = First measurement value
V2 = Second measurement value
Vn = Nth measurement value

18
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Each command line is classified as @ command or a measurement to the system

by the command code with a null command code specifying a measurement.

The following notation is used to simplify the command line examples

which follow.

ID = Valid set of IDs
PAR = Valid Parameter and Method ID only
VAL = N measurement values VI, V2, . . ., Vn

J = One or two digit positive integer in numeric field

ey
[}

One or two digit positive integer in numeric field

Data File Specification:

The data file created by the data entry step must be specified before
this program will accept measurements. These data files are normally

given one of the following names:

CATA:DIXXYY.Z2Z Add Data File b
DATA:D2XXYY.ZZ Change Data File
DATA:D3XXYY.ZZ Deletion Data File

where

XX = First 2 characters of chemists name

YY

Internal Parameter 1D

ZZ = Extension specified by chemist.

Five commands are provided for file name specification which are
as follows:

FNAM PAR J K Add Data File

DFILE PAR J K Deletion Data File

19
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CEILE PAR J K Change Data File

CMDCR Call Command Decoder

RFNAM PAR J K Resubmit Data File
where

J = Integer gives internal Chemist ID

ey
i

Integer give file extension.

Prior to opening this file, the software checks to see whether a file with
this name is already present. |If a file is present, an error message is

printed thus permitting the user to change file names. The RFNAM command

permits the current file with this name to be replaced with the data which

follows.

The software also checks to see whether a file with this name, but
with the first letter being A instead of D, is already present. If a file
is present, an error message is printed thus permitting the user to change
file names. The check of file names prohibits the user from accidently

deleting a valid data file.

Chemist Specification:

The name of the chemist must be specified before any measurement data
is accepted by the system. The commands relating to the chemist specifi-
cation are as follows:

NACHEM K Name the chemist

PRCHEM Print the name of current chemist

The integer K appears in the numeric field and is the internal Chemist

ID for this chemist.

20




End of Data Entry:

The command
END

tells INPUT that the end of all input has been received.

Measurement Value Format:

The format of the measurements in the numeric field can be specified
to detect the presence of excessive digits or the absence of missing
digits. These format commands are as follows:

FORM VAL Enable format checking, sample measurements
are given in numeric field

OFFORM Disable format checking

ONFORM Enable format checking
Two measurements have the same format if they have exactly the same number
of digits before and after the decimal points. Formats are checked only

on measurements.

Default ID Generation:

The default IF option, when enabled, replaces a missing ID with a
default ID. This option is operable only with measurements and not com-

mand. The default ID commands are as follows:

GDFID ID Enable system to use the default ID set given
in this command

ONDID Enable system to use default IDs

OFFDID Disable system from using default IDs

LSDID Use IDs from last measurement as the default

IDs and enable system for default 1D usage

21




Data Input Options:

Several options are available to the user to use during data entry.

These options are as follows:

CONDAT Accept only continuous data

DISCAT Accept only discrete data

CONERR Continue reading cards on an error

TRAN Use translation table (Card reader is usually

input device)

NTRAN Do not translate (Teletype usually is the
input device)

MXVAL PAR VI Place maximum limit of VI on measurement
value for parameter given

MNVAL PAR VI Place lower limit of VI on the measurement
value for the parameter given

ON Enable system to do data conversions

OF Disable system from performing data conversions
Whenever the value of the measurement for the specified parameter exceeas
the specified limits, the value of the measurement becomes the limit and
the comment ID is changed to note that a limit has been exceeded. The
program INPUT has been initiated to accept both continuous and discrete
data, stop when an error is encountered while reading cards, use transla-
tion tables, disable from doing data conversions, and have no limits

specified.

Function Specification:

The various data reduction algorithms use calibration curves to con-
vert from a raw measurement value to a final measurement value. Ffor
example, a concentration can be computed via a calibration curve from an
absorbance. The program approximates these calibration curves with either

a piecewise linear functions or long-linear functions. Given the
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coordinate pairs, (X‘,Y‘), (XZ.Yz), e o) (Xn,Yn), the system defines

the linear function F(x) as follows:

F(x)

Yi + M, (x - xi) X<X_, X.sXsX, XZX

M. = (Y

; IR FPVAC PRI )

1

The following command sequence is used to enter these coordinate pairs:

CNI1 PAR

DA Xt X1 Input (x], y])
DA X2 Y2 .

DA X3 Y3

DA XN YN Input (x ,yn)
EDA End-of-table

The coordinates which define any function can be listed by the follow-
ing command:
LSFNC PAR
The value of the function can be determined for any value of X by the
following command:
CHKFN PAR X
The capability to define upper and lower limits for this function
computations are provided by the commands as follows:

MN PAR Vi VI is lower limit of function
for given parameter

MX PAR Vi VI is upper limit of function
for the given parameter

wWwhenever the limits of the function are exceeded, the comment 1D is

changed to note that the limit has been exceeded.
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Calibration Curve Computations:

The system program INPUT has the capability of accepting a sequence of
coordinates (Xi’Y ) and provide a least square fit to this coordinate
L

sequence to find the coefficients for one of the following equations:

Y = M-X
Y =8B+ M-X
Y = B + M-Log(X)

The coefficient for the first equation is computed by the command

Sequence:
LOFNC  PAR
DA X. Y
. . ] [ ] ]
DA X Y
EDA "

The system will then automatically print out the original coordinate sequence

along with the computed value of Y.

N
XI Y] Fek F(XI)
XY, e Fx)

The coefficients, B and M, for the second linear equation are computed

by the command sequence:

LIFNC  PAR
DA X, Y
]
DA X Y
EDA "

with the program automatically printing out the original sequence of points

with the corresponding computed value of Yi‘

24




Dot s i

The coefficients for the log-linear function are determined by using
the command
LGFNC  PAR
followed by the sequence of coordinate pairs.
The tabulation of the original coordinate sequence along with the
computed value of the function can be disabled with the command

DPRFNC

and enabled by
DPRFNC
The system is initialized to print this function.
The computed coefficients are automatically placed in the function
tables allocated to these parameters. The command
LSFNC PAR
permits a listing of these tables. |If the function tables for this para-
meter were input by one of these commands, the following would be printed

in response to this command.

2

X Y
1

% 2

For the log-linear case, the coefficients are

¥y
Y2 = M
with the values of X, and X, having no meaning.

I 2

Data Conversion Constants:

The data reduction algorithms in some cases require one or more con-
stants to fully define these algorithms. These constants are entered into
this program by the command

CN PAR VAL

25




where the number of values entered is dependent on the algorithm for

the specified parameter.

Duplicate Data:

Under certain circumstances, a given measurment is performed severai
times with the final measurement being the average of all these measurements.
The program provides the capability to accept multiple measurements and

perform this average. These duplicate measurement must be entered in con-

secutive order with the command sequence
1D VAL
DU PAR VAL
DU  PAR VAL
1D VAL
The command DU instructs this program that this command line is duplicate
data for the previous measurement. When the program encountera a measure-

ment for a new sample, the number of measurements received and the average

of these measurements are printed.

Data Continuation:

The program provides the capability of using more than one card to
enter the numeric field information. The command

ADATA

enables the continuation of the numeric field to additional cards while
NOADA
requires all information to be found on one card. The program is initialized
to require a command line to be one card.
When data continuation is used, the following command
CMD ID VI V2 V3 .... UN

can be entered by

26




CMD ID VI
DA V2

DA VN
Whenever an insufficient number of values are found in the numeric field,
the program with data continuation enabled expects to find the next card

to have the command DA with more values.

Skip ID Option:

Each command line requires the specification of 6 primary ID tags and
3 secondary ID tags. When the Teletype is used as the input device, this
specification requires excessive typing. This command allows measurement
command lines to skip selected ID tags and use the default ID option for
the specification of these skipped D tags.

The command

SKPID 1D

instructs the system to skip those ID tags on input for measurement lines
for those non-null ID tags found in this ID specification. If an 1D tag
is null in this command, the user must supply this ID via the Teletype
keyboard for each measurement line. Command lines with a non-null command

code always require the entering of all information.

List Output Buffer:

Valid measurements are placed in an output buffer. This output buffe:
has space for 28 measurements. When this buffer becomes full, this buffer
is emptied by transferring these measurements to the output device. The
command

LBUF

permits the information in the current output buffer to be listed on the

Teletype.
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Teletype Input:

On teletype input, the NTRAN option should be used to disable
translation. The program INPUT prints a (#) to request either a
measurement or a command line from the operator while in this mode.
For command lines, INPUT automatically skips those ID tags which are
not required to specify the command. For measurement lines, the SKPID
and DEFID data input options should be used to simplify input. The
Automated Instrument User's Manual gives example and additional in-

formation on receiving input from the Teletype.

PDM-7@ Programming:

The program INPUT has the capability of remotely programming an
interfaced PDM-7@8. The command PROG | sends program number | to the
PDM-78. Programs 1, 2, and 3 respectively program the PDM-7@ to operate
the Fisher Scientific pH meter, Talos digitizer, and the Yellow Springs
S-C-T meter. The Automated Instrument User's Manual provided additional

details of this function.

Change Column Translate Table:

The command CHTRAN | J replaces the column | table with the column
J table at execution time. This command was primarily added to permit
column 0-39 tables for a 40 column card to be replaced with tables

defined for columns 4O, 41, 42, . . .
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Translation Tables:

When the mark cards are used as the input media, it is necessary to
convert these marks to meaningful input through the use of translation
tables. Each character from the card reader when received is translated
via a translation table to a character string which may be null. A unique
translation table is provided for each card column.

The translated card image is a character string which is divided into

several character strings, called fields, by the occurrence of a space.

The character string which defines each field is translated into a new
character string by a unique translation table provided for each field.
This final resulting character string is the character string printed on
the Teletype and is interpreted by the system as the command line. Each
field in this fina! command line is either a command code, an ID tag, or
a value in the numeric field. The character string for each field is
checked for validity. The ID tags are compared to the lists provided by

the file DSK:SYSDEF.AR.

Operation of Program:

The progran INPUT is loaded by
.R INPUT
with the default options being

1. input data from the card reader
2. Accept continuous and discrete data
3. Numeric formats are not checked
4. Card reader stops on error. Ready required to restart.
5. Default ID option disabled

6. Data continuation disabled
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All output printed on the Teletype during data entry is a copy of the
actual measurement information received by the INPUT program. This print-
out should be reviewed by the chemist to validate that the system received
the correct information. The program MERGE can be used to correct any
errors which are noted within this file.

If the command decoder is used to receive the output file name, the
options which may be used are shown in the Data Input Option Table.

The panel controls for the HP-7260A are found in tables showing both

Front Panel and Back Panel Operator Controls.

Back Panel Operator Controls

Control Position
Data Rate Selector 110 Baud
Card Selector Clock After Data
§
30




Data lnput Option Table

"Option Function
£ Input Data from the Teletype
/G Accept Continuous Data only
/C Accept Discrete Data only
/E Continue on Error Condition
/F Check Numeric Field Formats (Requires Format
Table)
Front Panel Operator Controls
Control Position Function
Line on PB In Turns Power On and Off
Terminal Mute PB In Mutes Transmission from
Connected Terminal
Line/Local PB In Connects Reader for On-Line
Operation
Full/Half PB In Full or Half Duplex Operation
Ready PB Signals CRB that Cards can be
read
Stop PB Stops Reading of Cards
Single-Pick PB Not used by CRB
Continuous-Pick PB Should not be used
31
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Several messages may be printed on the Teletype regarding the status

of the Card Reader. These messages and their functions are shown in the

following table.

Card Reader Status Messages

Messages Function

RDY Card Reader is ready, READY PB was pressed
NOT RDY Reader stopped, STOP PB was pressed
HOPPERS? Input/Output Hopper is Empty/Full

PICK FAIL Card Jam

COL CNT Excessive number of columns found on a card.
CONFUSED I11egal character sequence detected.

The system reports to the operator errors in the command lines which

have been located. The error message consists of a character denoting the

type of error followed by a 2 digit number indicating the approximate

column where the error

was detect

Error M

ed. These error codes are as follows:

essages

Code Reason

Bnn No room in tables

Dnn Dispatch error, no EDA command found
Enn Error encountered, usually given

T —

k¥

—————




E =
i Code Reason
Fnn Format error in numeric field
Gnn Function error, no information on function
Hnn Duplicate data error
; Inn ID error, illegal or missing ID
f Jnn Incorrect number of values in numeric field
Knn I1legal Chemist given
Lnn More |Ds received than expected
Mnn Expected 1 or 2 digit integer
Nnn File present with same name or illegal file
Pnn Device DATA: not found, fatal error
Qnn No table for this parameter
Rnn System cannot receive coordinates
Snn Not enough coordinates given
Tnn Translate -rror
Vnn Cannot perform conversion
Znn Command line is too short

On Teletype input, the system prints a # to request a measurement from

the operator. The following rules must be followed while typing the measurement.

1. One space between each ID
2. One space between comment ID and numeric field
3. Numeric field must be terminated with a RETURN.

L, One space between command field and Day ID.

33




Card
Code

DA
EN
Al
A2
A3
Ak
A5

A10

ATl
Al2
B1
B2
B3
BL4

B5
B6
B7

CAl

CA2

CA3

CAlOC

INPUT COMMAND SUMMARY

Command

DA

EDA

GDFID ID

ONDID

OFFDID

LSDID

SKPID ID

FORM VAL

ONFORM

OFFORM

CONDAT

DISDAT

CONERR

ADATA

NOADA

NTRAN

TRAN

LOFNC PAR

LIFNC PAR

LGFNC PAR

EPRFNC

Function
Data Card
End of data
Enter default ID, enable default 1D option
Enable default ID option
Disable default ID option
Get default ID from last measurement
Skip the IDs given

Enable numeric field format checking, the
numeric field must have same format as VAL

Enable numeric field format checking
Disable numeric field format checking
Accept continuous data only

Accept discrete data only

Continue on error option

Permit numeric field to be continued
in the next command lines

Disable numeric field continuation
Do not translate, Teletype is input device
Translate, card reader is input device

Using least squares, pass equation Y=MX
through following data

Using least squares, pass equation
Y=B+MX thirough the following data

Using least squares, pass the equation

Y=B+M:LOG(X) through the following data

Evaluate equation found by least squares
for each X and print Y

34
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Card
Code

CATl

CN

CN1

CN2
CN3
CN4
CN5
CNI10
CNT1
CN20

CN21

D11
Dl
D2
D20
CH
CHI1
OF
ON
cu
ENT
B8

Command

DPRFNC

CN PAR VAL

CNT PAR

LSFNC PAR
LBUF

CHCAL PAR VAL
CEKFN PAR VAL
MN PAR VAL

MX PAR VAL
MXVAL PAR VAL
MNVAL PAR VAL
FNAM PAR | J
RENAM PAR | J
CFILE PAR | J
DFILE PAR | J
CMDCR

NACHEM |
PRCHEM

OF

ON

CU PAR VAL
END

CHTRAN § J

PRQG |

Function

Disable system from evaluating equation
after least square fit

Enter constants for data conversion
algarithm

Enable system to accept the fellowing
function defining coordinates

List the function defining coordinates
List current output buffer

Check data conversion algorithm
Evaluate function

Accept function lower limit

Accept function upper limit

Limit maximum final measurement value
Limit minimum final measurement value
Specify data addition file name

Name the replacement data file

Name the change data file

Name the deletion data file

Call the command Decoder

Name the chemist

Print the name of chemist

Disable system to do data conversions
Enable system to do data conversions
Enter duplicate data

End of data entry

Replace column | table with col
Send program | to PDM=7D
35
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Data Entry Examples:

| Several examples of data entry using the program INPUT are shown
to illustrate these data entry commands with a wide variation of para-
meters and conditions. These examples utilized the data conversion

algorithms shown in the following tables.

Parameter Conversion Algorithm
S04 10
b PH 14
| COND 1%
. ACID [2
TALK !
G&O 9
TURB 8
; TS 13
SS 9
MBAS 6
NH3-N 7
ToC 2
NO-N 4
TDS 13 3
CCL4 3
C2HCL3 3
CHCL3 4 |
PO 4
PHENOL &
| R (
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H DATA REDUCTION ALGORITHMS
| ;'___,_______,___,,_,_,___,__ e e et

i Function

I Number Algorithm
0 Y = M,
] Y = 50000 * Cy = (My/M5)
2 Y = Fp(My) # My + Fp(M3) * My
3 Y = F(My)
4 Y = F(M}) * M, f
5 Y = Cy * Exp(Cp*M,y) |
6 Y = F(My)/M;

7 Y = Exp((My = Yy)/Y5)

| 8 Y = M} % M

i 9 Y = 100 * (My - M3)/M,

c 10 Y = F(MpsM, =€)

i Lo Y = My ox F(M,) * My

% 12 Y = (M} = My) * Cy * 50000/M5
13 Y = (M; - Mz) * 100/Cy

by Y = MI/1000
15 Y = F1(My) * Fp(My) 1

3




FNAM TURB 31

NACHEM 3 WOLLA
§ oN

12 SI I TURB 2 1 x +2.00
12 16 1 ‘TURB 66 1 x +66.00
12 17 | TURB 12 1 % +12.00
12 116 1 TURB 26 1 x +26.20
12 F13 1 TURB 5 I % +5.00
§2 Sl 2 TURE g 1 x* +8.00
12 15 | TURB € 1 x +6.00
12 I6 2 TURB T2 4 % +288.00
12 I7 2 TURB 4 1 % +4.00
12 18 2 TURB 2 1 % +2.20
12 118 2 TURB 1S 1 % +15.00
¥ 1Lt 2 TURB I 1 * +1.0€
12 112 2 TURB 31 1 = +31.00
12 113 2 TURB 15 1 = +15.00

END

Figure 1 Sample Input and Computation for Turbidity
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FNAM PO 4

MNVAL PO 4
LIFNC PO4

DA
DA
EDA

+2.06
+0.00
+1.00
ON
NACHEM
6 19 1 PO4
7 S2 1 PO4
7 S4 1 PO4
¢t 19 | P04

T 17 | PO4

T IS 1 PO4
7 18 | PO4
T 52 2 PO4
7 S4 2 PO4
7 17 2 PO4
7 1S 2 P04
7 18 2 PO4
END

Figure 2 Sample Input and Computation for Phosphates

-.00162685

185 5 %

14 625 %

~0.00
+0.02
+3.61
+0.12
+0.5€
+1.03
+1.99
+2.05
+188.22
+3.05
+1.47
+2. 64
+4.72

*45.92
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FNAM TALK S 2
NACHEM 5 SMITH
CN TALK 0327
ON
L3 52 I TALK Ts AR 4.5 100 =x +69.07
}3 S4 1 TALK CL,Cr» AR 4.€ 102 =* +72. €1
F3 ES 1 TALK LC,C, AF 2Q.4 1020 x* +313. 14
13 S2 | TaLK IC»Cs 10 4.2 120 = +€64.47
13 16 2 TALK LC,CoNH, 12 10.5 SO x +322. 35
13 19 2 TALK CL,Cs AR 1.5 5@ =x +4€.85
13 17 2 TALK CL Ce 2.5 50 =% +76.75
13 IS 2 TALK CL,C» AF 12.7 100 * +194.94
13 S4 2 TALK CL»Cr» AR 3.6 100 x +58.26
13 S2 2 TALK CL,Cs» AP 4.0 120 * +€1.40
13 St 2 TAEK LC»sC» AR 3.7 182 * *56« 79
£ ERE 28 TALK CLoC> AR 2.7 50 = +82.89
13 110 TALX CL,C» AR 7.2 10 * +11@5.20
13 18 2 TALK LCsHy 1.8 S0 =% +230. 70
END
Figure 3 Sample Input and Computation for Total Alkalinity
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FNAM 55 g2 @2

N ACHEM 22 BROWN
oN
4 S4 1 SS 200 188670 18€6€1 *x +1004.5¢
4 I11 2 SS 000 160986 169971 +7.50
4 S4 2 SS 200 187560 187551 * +4.50
4 111 1 SS 100 164339 164325 * +14.00
4 18 2 €S 200 148813 148805 * +4.00
4 17 2 SS 200 187450 187445 +2.50
416 2 55 200 184990 184976 * “7.00
f 4 S1 2 SS 20C 189737 189724 +6. 50
E a 16 1 SS 252 187251 187230 * +8. 40
.
i 4 €p 1 c¢ 400 174478 174471 * +1.75
; 4 18 1 SS 260 15755 157482 * +11.50
; 4 118 2 SS 100 188884 188871 +13.00
|
' 4 110 1 € 100 234882 234881 = “1.00
4 17 1 €< 156 237393 237388 * +3.33
a4 113 1 S8 106 227523 22751 x +13.00
4 112 1 SS 75 237648 237597 % +57.33
4 €1 1 SS 200 227952 227950 « “1.00
4 113 2 S¢S 180 241239 241230 » +9.00
4 S2 2 s 4GP D3B2EO 23B2€3 * +1.50

4 Yi2 2 S5 180 238199 238160 x* +39.00
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LBUF

4 S4 I SS +1204. 50

4 I1l 2 &S +7.5@
4 S§ 2 sS +4.50

A4 111 ) S8 +14.20
4 18 2 S§S +4.00

4 17 2 SS +2. 50

4 1& 2 §S +7.20

ST 2 0SS +6.50

4 16 1 SS +8. 47

4 S2 1 S¢S +1a 7S

4 18 1 SS +11.56

4 1@ 2 SS +13.00
& 11¢ 3 €S +1.00
4 IT7T ¥ &€ +3:33

4 LT3R §S +13.00
4 Y12 1 SS +57« 33
4 &1 Lt SS +1.30

4 F13 2 5§58 +9.0¢
4 S22 2 §5 +1.5@

T‘VI‘

Figure 4 Sample Input and Computation for Suspended Solids

FNAM NO =N 21 @1
CHN NO-N
CA B -.020
DA ! «2814763
EDA
NACHEM 1 DERA
FCHEM DRAKE
LSENG NO=N
2.0¢C
+0.00C ~Ce2
1.00 +Ce.0Q
ON
CONDAT
§ I8 1 NO=N 24 S = +2.48
8 18 2 NO-N 28.3 25 =% +14.€0
END

Figure 5 Sample Input and Computation for Nitrite-Nitrate




FNAM PH 1 @1
NACHEM @2 BROWN
13 111 2 PH 6e 7
13 19 2 PH T}
13 It@ 2 PH 15
13 18 2 PH 6ol
I3 17 2 PH 7.8
13 1S 2 PH iy
13 S4 2 PH 7.1
13 S2 2 PH 7.2
13 St 2 PH £.9
13 Il ¥ PH S.0
13 119 | PH 11.9
13 I9 1 PH 0.0
13 18 1| PH €.9
13 ¥6 1 PH 9. 4
13 17 1 PH Te 1
13 IS | PH 8.8
13 S4 1| PH 7.4
13 S2 1 PH 2«4
£}3 &1 1 PH 9.1
END
Figure 6 Sample Input and Computation for PH
FNAM S04 @3 23
NACHEM @3 wWoLLA
(o) S04 (0]
L1FNC S04
DA € =.424465
CA 1 =«140411
EDA
+2.00
+0.00 ~Cel2 kx ~Qey2
+1.00 ~0.14 * % =“2.14
oN
LSFNC S04
+2.20
+0.00 ~0.42
+1.00 ~Bels
PRCHEM woLLA
12 113 2 S04 50 5@ x +7€9. 71
k2 112 2 S04 43 25 x +304.93
k2 113 1| S04 25 190 x* +709. 71
END
Figure 7 Sample Input and Computat ion for Sulfates
L3
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j FNAM
|

C2HCL3 a1 el
NACHEM @1 DRAKE
L1IFNC C2HCL3
DA (6}
LA 1 0475907
EDPA
5
! +2.00
+2.00 +0.00 xx +C.20
q +1.02 +2.05 * * +0.25
i ON
" MNVAL C2HCLZ «B5
6 1S 1§ CEHELS @ x< +0.085
6 16 | C2HCL3 14.4 +@.69
6 S4 1 C2HCL3 @ x< +0.05
6 110 1 C2HCLZ € *< +@.05
& 52 1 C2HCL3 ¢ *< +0«05
6 18 1 C2HCL3 2 %< +2.05
7 18 1 C2HCL3 4e €& * +0.22
7T 16 1 C2HCLSI 61 = +2.90C
7 118 I C2HCL3 ¢ =< +0.05
7 54 1 C2HCL3 @ *x< +2.05
T 82 ¥ C2HCLS g x< +B0+85
7 113 1 C2HCLJ 2 x +0.10
7 19 1 C2HCL3 6el * +0.29
END
Figure 8 Sample Input and Computation for CZHCL
Wl
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FNAM CHCL3

CN1 CHCL3

DA ¢

DA 1

EDA

ON

NACHEM

PRCHEM
€ 15 1 CHCL3
€ 16 I CHCLS3
6 S4 1 CHELS
€ 1l | CHCL3
6 S2 1| CGHEL3
6 18 1 CHCL3
7 18 1 CHCL3
7 16 1 CHCL3
w k1@ ¥ CHCLS
T S4 1 CHCLSZ
7 S2 | CHEL3
7 F13 1 CHCL3
7 19 1 CHCLS
END

Figure 9

Sar ml(‘
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«@382789

Input
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+0. 30

+Ce 44
+@e 45
+Q e 45

+Z.47

+0e 48

f‘x!!'

L5

CHCL
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FNAM
NACHEM
onN

13 16
13 Ll
e S 2
13 110
Y3 B8
13 17
13 IS
13 54
13 S8
13 Si
13 1t}
I3 110
13 18
) f i
§ flels e
13 16
S 1
18 IS
13 5S4
13 Sl
END
Figure

ConND

2 COND
2 COND
2 COND
2 CcoNP
2 COND
2 COND
2 EaNDP
2 COND

o

no

10

COND

COND

COND
COND
CON

COND

CONL

Sample

21 21
@2 BROWN

521 22 1s * +552. 2€
181 20 1. +199.18@
134 21 le %X + 144672

« X +1950.43

158 17 1. % +194.66
149 18 1o * +177.01
146G 6 1 * +2] 5. 60
SZ36 16 le * +6418+27
182 18 1. * +216«22
128 16 le * +163+33
394 15 le * +52C0.08
231 S5 1= % #3333
€17 16 1e ¥ +787+29
146 18 1« # +17345
VAl L Ye ¥ +233« 268
181 & 1+ » +1&Ts6€
Input and Computation for Specific
L6

Conductivity




FNAM TS 31
NACHEM 3 WOLLA
oN
CN TS 100
& THe 2 TS 942455 942160 * +295.003
4 S2 2 TS G49191 849084 x +107.20
4 113 2 TS 356571 855216 x +1355.00
4 S1 1 TS 8690571 869465 % +106.08
& L¥2 1 TS 923690 931557 * =7867.00 ]
ACEHS TS 974954 973508 x +1446.30 '
48 E7 L TS 935047 935767 * +173.00

o)
-
—
=
3
n
w

79857 B8T77791 * +2066+00

4 110 1 TS QUERTH QUESDR * +62.00
4 18 2 TS 1386171 1386846 * +125.00
4 52 1 TS 399233 896124 x +179.00

4 16 LTS 979061 978969 x* +92.00

4 St 2 1S 709432 709340 * +92.00

4 16 2 TS 722398 722276 * +122.028

4 17 0 18 785900 785766 * +134.00

4 18 2 TS 715717 715581 = +136.00

A TV Y TE 716358 71615€ * +208.00
4 s8 2 TS 878040 877931 * +109.00
4311 8 T8 1298719 1298405 * +314.00
4 S4 1 TS 926106 965947 * +159.00

END

Figure 11 Sample Input and Computation for Total Solids
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MBAS
MBAS

FNAM
CN1I

bA

| BY/a

EDA
NACHE1
ON
MNVAL
MXVAaL
CONDAT
CHCAL

MBA

MBA

pa¥s

MBA S

n n

LSFNC MBAS
+2.00
+0.00
+1.00

1.88
196.

&S]
n

o T S TN e e

n

R

nw

- N

Ny n

BRO WN

le
4

4128 2 %> +40.00




— —— 2 . oo " "
".I.l.l!l!'--'-'L R e ——— 1

8 119 2 MBAS « 1468 30 x%< +1.00
8 I11 1 MBAS «@381 30 %< +1.00
8 I11l 1 MBAS «@557 32 x%< +1.00
8 112 2 MBAS «9698 20 x +9.52
8 I13 | MBAS « 5330 22 x +5.26
8 113 2 MBAS « 3611 23 *x +3.58
8 S1 1 MBAS - 3252 100 x< +1.00
8 S1 2 MBAS - 0089 102 %< +1.00
8 S2 | MBAS «@109 1020 *< +1.20
8 S2 2 MBAS <3216 100 %< +1.00
8 S4 | MBAS <0260 10@ %< +1.080
8 S4 2 MBAS «0222 100 %< +1.00
EPRFNC :
LIFNC MBAS
DA 2 4
DA 1 2
Ca 3 6
DA 4 8
DA 180 20
EDA
+5.00
+2.00 +4.00 *xx +4.00
+1.00 +2.00 *x +2.00
+3.00 +6.00 %% +6.00
+4.00 +8.00 * % +8.00
+10.00 +20.00 %% +20.20
LSFNC MBAS
+2.00
+0.00 +0.00
+1.00 +2.00
END I
and Computation for MBAS

Fiqure 13 Sample Input




CN NH3-N 3¢45293 =-.0408985

ON
8 SI | NH3-N
8 S2 | NH3-N
8 S4 | NH3-N
8 IS | NH3-N
8 16 1 NH3-N
8 17 I NH3-N
8 I8 § NH3-N
8 19 1 NH3-N
8 110 NH3-N
& 11} NH3-N
8 I12 NH3-N
8 113 | NH3-N
8 S! 2 NH3-N
8 S2 2 NH3-N
8 S4 2 NH3-N
8 IS 2 NH3-N
8 16 2 NH3-N
8 17 2 NH3=N
8 110 2 NH3=-N
& 111 NH3=-N
8 113 2 NH3=N
Figure 14 Sample

1657 1- %=

YSGeE ) * %
1463 1 %%
S7:4 1 4
1198 1 ¥x
1115 1 %%
457 1 x%
S9edt I ok
€le9 1 %%
687 1 %xx%
€26 1 %%
18063 1  *x%
88.8 1 xx
1065 1 xx
1169 1 %x
472 1} * %
936 1  *x%
1087 1 %%
=2¢4 1 *xx%
57¢9 1 %x%
98+9 1 %%

Input

+0.0208

+0.01

+0.01

+90.33

+0.83

+2.04

+0.53

+0e 3C

+0.27

+2.21

+0.27

+0.C4

+0.029

+0.04

+C.03

+C e S0

+0.08

+0.04

+381

+8.32

+0.06

and Computation for Ammonia




E1ST

The Data Handling System provides the capability of listing data

files, information files, and the ID tags on the Teletype. This listing

software is loaded by the commands:
.R DAHDLR

When loaded, the system will respond with

DATA HANDLER

FUNCTION?

where the operator must enter the appropriate listing command. Any

use
device name such as device DATA and device INFO must have been defined

the 0S/8 monitor with the ASSIGN command prior to calling this proaram.

result in an error with the system returning to the Key Board Monitor.
Data Files:

Data files can be listed on the Teletype with either the command L!

or the command LISTPRI. The command LISTPRI ignores the secondary |0

user of the system must supply the file name to the system.

Information Files:

Information files can be listed on the Teletype with either the

tion file INFO:INFO.IN which is created during report and print-plot

tion file with an arbitrary name.

\r
r

r

Any attempt to list a nonexistent file or a file in the wrong format will

Two examples are shown to illustrate this data file listing concept. The

command LINFO or LISTINF. The command LINFO lists the temporary informa-

generation. The command LISTINF permits the operator to list an informa-



The example shown lists the file INFO:INFO.IN which contains 2 records.

Short ID Tags:

The short |ID tags belonging to any ID class may be listed on the
Teletype by entering the command LISTSD. This listing shows both the |
internal ID tag and the short external ID tag. The ID tags are handled
internally by the Data Handling System as positive integers between | and
63 where the external representation is a character string. The listing
of the Chemist ID class provides a correspondence between external and
internal ID tags required by the file naming command step during data

entry. Examples are shown to illustrate the listing of each ID class.
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FINCTIGNZLI ST

INPUT FILE?DISMR5.02

3 S8 1V TALX 690749 T, SMITH AP

13 S4 1 TALK 73.6@99 CL,C, SMITH AR
13 1S 1 TALK 31 3«14 LEsGs SMITH AR
13 $2 1 TaLK 64,4699 1C,C, SMITH 1@
E3 16 2 TalK 322.35 LC»C-NH», SMITH 10
13 19 2 TALX 46.05 CL,Cs» SMITH AR

P33 17 2 TALK 7€+ 7499 CL,C, SMITH

13 IS 2 TaLK 194948 CL,C, SMITH AR
13 S4 2 TalLX 55.26 CL,C, SMITH AR

t8 S2 2 TaLK 6l.4 CL,C, SMITH AR

13 St 2 TALK 56+« 795 LCsCs SMITH AR
13 11l 2 TALK 82.8899 CL.C, SMITH AR
13 Ila 2 TALK 11852 CL»C» SMITH AR
13 I8 2 TALK 3.7 LC,oH, SMITH

INPUT FILE DISM@S.082 HAS 14 POINTS

Figure 15 Sample Listing of Data File

FUNCTION?LI STPRI

INPUT FILE?DIBR27.81

8 15 1 MBAS > 40

8 15 2 MBAS > 40

8 16 1 MBAS 23.6291
8 16 2 MBAS 25.6667
8 I7 | MBAS 11.1592
8 17 2 MBAS 12.0082
g I8 § MBAS < 1

8 18 | MBAS < 1

8 19 2 MBAS 5.11881
8 118 | MBAS 3.32817
8 11¢ 2 MBAS < 1

8 I11 1| MBAS < |

& 1§t 1| MBAS <« |

8 112 2 MBAS S.51784
8 113 1 MBAS 5.25543
8 113 2 MBAS 3.57798
8§ SI | MBAS < |

& SI 2 MBAS < 1

g S2 1 MBAS < |

8 S2 2 MBAS < 1

8 S4 1 MBAS < |

8 S4 2 MBAS < |

INPUT FILE DIBR27.@01 HAS 22 POINTS

Figure 16 Sample Listing of Data File with Primary 1D Tags
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FUNCTION?LINFO

INFO RECORD =
P 3 2 4 @
DAY
11

PNT

Sl
s2
S4
15
16
L7
18
118
113

iy
0

2

‘0
VRQONDWND=D=MOAICUTEWLND—

PH
COND
TALK
TURB
TOC
TS
Vs
1DS
NH3-N
1@ NO-N
11 PO4
12 S04
13 MBAS
14 PHENOL
15 G&O
16 BOD
DIS
SEGMINT = S
OPTION = REPORT

1
2
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INFO RECORD = 2
1 3 2 4 @ ©
DAY
I 2
PNT

St
s2
sS4
IS
16
B
18
110
I'r3
R

‘0

VR0 PO —=DO—~mMORI0 0D WM —

1
2

0
o]

PH
COND
TALK
TURB
TOC
TS
vs
DS
NH3=N
19 NO-N
11 PO4
12 S04
13 MBAS
14 PHENOL
15 G&0
16 BOD
DIS
SEGMENT = §
OPTION = REPORT

Figure 17 Sample Listing of Information File
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FUNCTION?LISTSD

1 D? DAY

VRO D N —
VRQOO D WM —

12 10
18 )
12 12
13 13
14 14
1S 15
1€ 16
17 17
18 MAX
19 MIN
20 AVE
21 NPTS
22 RANGE
23 STP

Figure 18 Sample Listing of Day ID
FUNCTION?LISTSD

IC?PNT

S
se
S3
S4
IS
16
L7
18
19
10 110 !
13 ¥l
1e 118
13 113
1& PSi

VRO LID> W —

Figure 19 Sample Listing of Point 1D
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FUNCTION?LISTSD
I1D?PAR

TEMP
PH
COND
ACID
TALK
G&o
TURB
TS
£5
BS
MS
TOC
cocr
80D
TKN
AL
ZN
P04
PHENOL
CR
PB
FE
CL
S04
FLOV
HARD
MBAS
NE3=N
NO =N
NCEL
CA
TDS
AVASES
CCL4
BENZ
C2HCL3
CHCL3
TC
TIC

VXRQOomd N -

e e b e b e e b
VAN -

0
)

n
—

n

NN MR
B B0 NS, I NS b )

D wwn
N -0

WWwwww
NG DS W

W w
oo ]

Figure 20 Sample Listing of Parameter ID Tags
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FUNCTION?LISTSD

ID?PER

LN -

VR0 >~
oe)

Figure 2}
FUNCTION?LISTSD

ID?DBLS

VO D> W -
VRN D W -

19 10
I 11
12 12
13 13
14 14
1S 15
16 16
17 47
18 18
19 19
20 20
21 21
2e 22
23 23
24 24
eS 85
26 26
e 27
28 28

Figure 22 Sample Listing of Discrete ID Tags

Sample Listing of Period [D Tags
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FUNCTION?LISTSD

I1D? COM

S ~—-
x ¥ VA

Figure 23 Sample Listing of Comment ID Tags

FUNCTION?LISTSD
I1D? CHEM

DRAKFE
BROWN
WOLLA
ROZAK
SMITH

NN -

Figure 24 sannte Listing of Chemist ID Tags

FUNCTION?LISTSD
ID?QUAL

T
CL
LC
IC
H

c

G
NH
102
@ Qs

W -

— 0RO s

Figure 25 Sample Listing of Quality ID Tags
FUNCTION?LISTSD
ID?ACC
1 AR
2 10
3 0OM
4 IR

Figure 26 Sample Listing of Accuracy ID Tags
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MERGE

Each of the files created during the data entry step can be merged
into a master data file using the program MERGE.SV. The program MERGE
lists the name of each data file which has not yet been merged and receives
a response from the supervisor on the particular action to be taken. The
program MERGE also provides the capability to either delete measurements
or change measurements within the master file.

The merge operation is normally requested by the command

.SUBMIT MERGE
which submits the BATCH input file MERGE.B! to the 0S/8 program BATCH.

This command has the data handling system perform the following steps:

1. Create the files SYS:SYSDIR.AR and DSK:DSKDIR.AR with the
system program DIRECT. These files contain the names of
all files whose names begin with DI, D2, D3, and MASTER.

2. Run the program MERGE.SV to create a new master data file
by updating the current master data file.

3. Change the first letter in the name of each file, used to
update the master file, to the letter A with the system
program FOTP.

The MERGE program accepts as input one master file to be updated
and up to 25 data files which are merged into a new master file by this
program. In addition, one change data file and one deletion data file
may be optionally accepted as input. All measurements within the data
deletion and data change files are first read into a data array. Each
measurement from the master file is then compared to the measurements in

this data array. Whenever the Day, Point, Period, Parameter, and Discrete

. e "-M' |




ID simultaneiosly agree, the measurement in the master input file is either
deleted or changed. The measurements within the data addition files are
merged directly into the new master file and are not compared to the
measurements in these data arrays of change and deletion measurements.

The file DSK:UPDATE.ER is created with a message to the supervisor
whenever a match from the master input file is not found for all entries
in this data array. This file contains those measurements for which a
match cannot be found. The file UPDATE.ER can be listed with the list
option found within the program DAHDLR.

When loaded, the MERGE program provides a brief summary of the merge

commands which are shown as follows:

COMMANDS ARE AS FOLLOWVS;
AD, ADD DATA IN THIS FILE TO MASTER FILE
CH, CHANGE DATA FILE
DEL, DELETION DATA FILE
NULL RESPONSE, NO ACTION

The program then lists the names of the files on the device DSK:, one
file name at a time, for which the supervisor must respond with either
a AD, DEL, CH, or null ine. This procedure is then repeated for the files
on the device SYS:. An example of this print-out is as follows:

PSKeFILES

DATE 19-0CT-175

DSK:DIW0@7.01?AD

CSK: DIBRA9.032?AD

DSK:CIDR@2.@1?AD

CSK:DIBR18.02?AD

DSK:DIDRB6.@1?AD

SYStFILES

PATE 19-0CT-75

OTHER FILES?

LAST MASTER DSK:MASTER.Q]
OUTPUT FILE? SYS:MASTER.QZ
MASTER INPUT FILE?MASTER.Q@1
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The program gives the supervisor the option of specifying one or
more data addition files whose names differ from the file naming conven-
tion. The message

OTHER FILE?
is listed on the Teletype. A null response to this message terminates
this section of the program. Otherwise, this question is repeated until
a null response is received.

The program searches the files DSKDIR.AR and SYSDIR.AR for those
files with a name of MASTER. The master file which has the largest ex-
tension is selected by the porgram as the last master file with the mes-
sage such as

LAST MASTER DSK:MASTER.O09
being printed. The program then requests from the supervisor the name of
the next master file with the message

OUTPUT FILE?
It is recommended that the supervisor use the name of MASTER with an ex-
tention derived by incrementing the extension on the last master file.

The program then requests from the supervisor the name of the master
input file with the message

MASTER INPUT FILE?
The supervisor would normally respond by typing in the name of the last
master file. A null response to this question is permitted. However,
this question is asked twoce whenever the first response is null.

The program prints the name of each file when the program is using
this file to update the master file. The name of each file used to update

the master file has its name changed to provide the data handling systen

with an accounting technique.




SRS DI, <omcin

REPORT GENERATION

The Data Handling System is capable of generating reports and print-
plots of selected data using a wide variety of report and print-plot
formats. The general report formats are determined by the sorting order

and are shown for continuous and discrete data in the following figures.

Continuous Data Report Format

Continuous
First Order Second Order

Third Order Fourth Order

Discrete Data Report Format

First Order
Second Order Third Order

Fourth Order Fifth Order

Report generation is accomplished by the system in four distinct

steps which are:
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Lt e

]. Master File Determination

2. INFO:INFO.IN File Generation
3. SORT

L. REPORT

The file INFO.IN contains one record for each report requested.

Each record contains information such as:

1. Order of Sort (Report Format)
2. Options (Report/Plot)
3. Segment Size (Number of Columns)

L, ID lists

During the SORT step, the information necessary for the report is

retrieved from a specified data file and sorted. A temporary data file

is created on device data for each record in the INFO.IN file. The
REPORT step then formats and prints the information in each of these

temporary files. The REPORT places all output in the file OUT:REPORT.RP.

By defining OUT with the ASSIGN command as TTY, the reports and print-

plots will be printed on the teletype.

The report generation step is normally requested by the command

.SUBMIT REPORT

which submits the BATCH input file REPORT.BI to the 0S/8 program BATCH.
The devices DATA, INFO, and OUT must be defined to 0S/8 prior to starting

the report generation step. This command has the Data Handling Syster

perform the following steps:

1. Create the files SYS:SYSDIR.AR and DSK:DSKDIR.AR with the

systen

program DIRECT. These files are created to provide the program D

DAH

with the names of all files with the name of MASTER.

DLR



R—

2. Run the program DAHDLR.SV to create the file INFO:INFO.IN.

3. Run the program SORT.SV with the master file and information
files specified in step 2 to create the temporary data files for
the REPORT step.

L. Run the program REPORT.SV to generate the reports and print-
plots specified in the previous steps. The output is placed in the

file OUT:REPORT.RP.
The program DAHDLR when loaded produces the following messages

DATA HANDLER

FUNCTION?REPORT

for which the operator must respond with the command REPORT to specify
the report option. The pound sign (#) is used to prompt the user that a
report generation command is expected. The file INFO:INFO.IN contains
one record for each report or print-plot specified.

Before the report generation commands are discussed, several listing

of records from the file INFO:IN with the corresponding report or print-

plot are shown to demonstrate the result to be achieved from these command

Please note that each record of the file INFO.IN contains the following

information:

1. Order of Sort (Report Format)
2. Options (Report/Plot)
3. Segment Size (liumber of Columns in Report)

L, Primary ID Lists (Comment ID not used)

The order in which the I1Ds are placed within the 1D list determine the

order the |0s will appear in a report.
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A given ID tag should appear in a list only once as the SORT step will
5 only use the first occurrence of the ID. The identification of rows in
a report requires 25 columns while each column of data requires ¢ columns.

A Teletype with 72 print positions allows a maximum segment size of 5.

INFO RECORD = 2

1 3 2 4 @ 0
DAY

Bl
] PNT
I Si
52
S3
S4
ES
16
B
18
19
10 110
L I}
}2 112
¥3 i3
PER
2
PAR

VR0 W

PH
COND
TALK
TURB
TOC
TS
vs
TDS
NH3=-N
1@ NO-N
11 PO4
12 S04
13 MBAS
14 PHENOL
15 G&O
16 BOD
DIS
SEGMEINT = 5§
OPTION = PEPORT

VXIS N -

Figure 27 Information File for Sample Report
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TITLE OF REPORT
THIS IS A SAMPLE HEADER
CLEMSON UNIVERSITY, CLEMSON SOUTH CAROLINA

CONTINUOUS
pAyY 1
SAMPLE POINT PH
SAMPLE POINT &-1 7.6
SAMPLE POINT S=-2 Te?
SAMPLE POINT S-4 T8
SAMPLE POINT I-5 Te 6
SAMPLE POINT 1-6 12.0
SAMPLE POINT I-7 9.1
SAMPLE POINT 1-8 Te 1
SAMPLE POINT 1-10 12.7
: SAMPLE POINT I-13 8.6
; T. SOL
|
i SAMPLE POINT S-1 87
SAMPLE POINT S-2 g2
| SAMPLE POINT S-4 70
SAMPLE POINT I-5 1597
SAMPLE POINT I-€ 875
SAMPLE POINT 1-7 156
SAMPLE POINT I-8 28
SAMPLE POINT 1-10 117883
SAMPLE POINT I-13 1198
Te PO4
SAMPLE POINT S=1 K % K ok ok kK
SAMPLE POINT S-2 lie'l'S
SAMPLE POINT S-4 «2€
SAMPLE POINT I-5 14.19
SAMPLE POINT I-6 ek ok o kK K
SAMPLE POINT I-7 1.30
SAMPLE POINT I1-10 Kk K K
SAMPLE POINT I-13 4 o kA Kk
BOC
SAMPLE POINT I-13 145
Fiqure 28 Sample Report
68

DATA

PERIOD 2

CONDe.

176.0
159.9
144.7
83S5.7
2204.8
209.3
106.0
2860.0
1€47.8

UOL. S

3k ok ok oK oK oK
K K 3K A Xk K
Ok ok K K
ok ok ok ok K Xk
ok ok o K K K
e A K K K K
ok 3k K K K
A o %k A X ok
K K K K K

S04

ok ok ok ok K
sk 3k ok ok
ok ok ok kK K
ek ok ok
K K K K K
o o ok kK

ok oK K
1879.0

T. ALK

152
€9

ST
208
3300
79

66
13500
327

TDS

€8
79
69
1532
S00
11@e

~
=

1517
1175

MBAS

_
wm
Sbw VL~

TUEB.

8

5
4

92

40@e

32

1

650
42

NH3-N

1@
«10
«B7
«@E
« 29
.09
27
«S7
- 29

PHENOL

ko K ok
EE TR
K
ok ok K K

13+ 78
ek ok kK ok ok

ek ke ok K K
LRSS B8 3

1835
S0

NO-N

A K ok kKK
3K Kk kKK
ok ok ok ok koK
ok ok ok K K
ok kK Kk
ok kK K

1.22
X KK Kk KK
K K K KK K

G&O

ok ok ok %k

~
/

€
ok ok bk ok
ok ok K kR

LR B

Mok ok oW ok k%

* ok ok ok




INFO RECORD = S
I3 2. 4 g @
DAY

11
2 2
3 3
4 4
5 5
6 6
AL
8 8
9 9

-
(o=}

18
1l
12
13

14
15

<

—— b =
VIS T T

PNT
51
SE
sS4
L5

=

pos )

PH
COND
TALK
PH
TALK

NSO~ DNO~HODWND -~
(\J.—-

DI'S
SEGMENT = 5
CPTION = PLOT

Figure 29 Information File for Sample Plot
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e

PLOT 1 :PH AT Sl

MAXIMUN = 9.1

MINIMUN = 6.8 s
AVER = 7.60768

POINTS = 26

UPPER LIMIT = 9.l
LOVER LIMIT !

H

.
P
J

T )

\
& o Jf

=
MUN = 233+ 28
: 1
1

49« 60€
79. 781

OF POINTS = 27

I ———————E S TS ———

i wt ac gz
P

; LIMIT = 2800 ,
LOWER LIMIT 100 ]

n

PLOT 3 ¢TALK AT S4§

PPER LIMIT = 30
L R LIMIT = %
1 T D nT 1 5
IAXIMUN 12«1 ]
1 11 7.7 ]
1Y « 25454
1 POINTS = no
ER LIMIT = 1261
LIMIT = 1
PLOT S5 :TALK AT I¢
MAXIMUN 3300
MINIMU Ale 515
AVERAGE = SB6s« 567

UPPER LIMIT = 3300
11




S

ey

-

BEEHY e T S,

g
n
W
&

e

PER 2 § * 3 4 1
DAY 4 PER 1 22 I 1
PERs 2 $52 3 |
bay 5§ PEEe 1 $52 3 1
PER. 2 U 3 1
DAY 6 PERs | 3 2 3 4 1
PER. 2 : 2 3 4 1 o
DAY 7 R 1 s 2 5, 3 4 1
2 - 3 4
DAY 8 PEHs '} ? 29 3 4 1
PER. 2 $ 2 S S 4 |
DAY 9 PER. 1 s 2 3 4 1
PERs 2 3 2 S 3 4 1
DAY 1€ PER. 1| 2 & o 3 4 1
PER. & i + 3 1
DAY 11 PER. 1 s + 3 4 1
PERs 2 T+ & 4 1
DAY 12 PERe | g * 3 1
PER. 2 g2 3 4 1
19/2Y 13 1 : 25 3 I
2 s 2 5 o 4 1
PAY 14 1 : 2 S 3 4 |
2 g 2 T 4 1

Figqure 30 Sample Plot




List Editing Commands:

o A ST s St~

The Day, Point, Period, Parameter, and Discrete ID lists can be

created, modified, and listed with the following list editing commands.

LIST EDITING COMMANDS

Command

NEW IDLIST Celete all entries in IDLIST

A IDLIST ID1 ID2 . . . IDN Add DI IDN to IDLIST

A Bl 192 . . .IBN Add DI IDN to previously

B FBEEST 1DV ¥D2 . . - 1ON

D IDI ID2 . . . IDN

C IDLIST OLDID NEWID

C CLCID MEWID

named IDLIST
Delete DI IDN from IDLIST

Delete D]
names |IDLIST

IDN from previously

Change first occurrence of OLDID to
NEWID in IDLIST

Change first occurrence of OLDID to
NEWID in previously named [DLIST

I IDLIST OLDID ID1 102 I DN Insert IDI] IDN before OLDID
in IDLIST

I oLetd kit b2 - . . FDN Insert DI IDN before OLDID
in previously named IDLIST

€ ERLEST List entries in IDLIST

B List previously named IDLIST

AP PNT PAR Add plot for continuous data

AP LAY PNT PER PAR Add plot for discrete data

EP List plot Jists

Two command modes are provided for entering these List Editing
Commands. For the non-string input mode (NSTR), each symbolic name in

the command must be terminated by a carriage return (RETURN) with a null

line delimiting a command string.

72




An example of a command in the non-string input mode is

#IA
21DLIST
7101
71D2
7103

?iDN

?
where the pound sign (#) and question mark (?) are printed by the Data
Handling System to prompt the operator. The non-string input mode is
recommended over the string input mode because it is significantly faster
in execution time.

The string input mode has the system accept the list editing command

as a single command line which is terminated with a carriage return. A
single space separates each symbolic name in the command. The execution

time for this input mode may be slow as a result of overlays.
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Report Generation Commands :

Additional report generation commands are shown in the following tables.

REPORT GENERAT|ON COMMANDS

Command Operation

DISC Select discrete data option

CONT Select continuous data option

DO Create one information record by outputting

the current ID list, option, segment size,
and sort order.

SEG Enter new segment size I
LSEG List current segment size !
END End of information file generation. Clcse {

this information file

RPT Set option of current record to report cpticrn
PLET Set option of current record to plot opticn
NIDS initialize all 1D lists with zero entries
NSTR Disable string input mode

STR Enable string input mode

ORD Specify order of sort

LORD List current sorting order

LTAB List current status of ID lists, sort crder,

option, and segment size.

STD Initialize current status of 1D list,
sort order, option, and segment size with
a record from the file INFO:STD.IN,




Standard Report:

The program DAHDLR provides the capability of generating the informa-

tion file INFOLSTD.IN with several records. The command

STD

gives the user the capability of initializing the ID lists, sort order,

option, and segment size with any record within this file.

Master File Selection:

The file INFO:INFO.IN has been created with the END command is given.

The program then prints the message
FUNCTION?

and the command
DOREPORT

instructs the program to search tne files DSK:DSKDIR.AR and SYS:SYSCIR.AR
for files with the name MASTER. These names of these files are typed on

the Teletype as follows:

DSK: FFLES
MASTER. 10
MASTER. 11
Yy . FULES
MASTER. 12

MASTER FILE INPUT?
The operator must supply the name of the master input file for this

report.

i
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Report Generation with Parameter Computations:

Report generation has the capability to permit each report to
include parameters such as range, maximum, minimum, averaqge, number
of points, and standard deviation for selected measurements. When
a report includes these parameters, report generation is accomplished
by the system in ] steps instead of 4 steps which are as follows:

1. Master File Determination

2. INFO:INFO.IN File Generation

3. IHNFO:MXINFO.IN File Generation

4. SORT

5. MAXMIN Computations

6. SORT

7. REPORT
Steps 3, 4, and 5 are entered only when these parameters are computed.
Steps 3 and 4 create the sorted data files DATA:DATA.AA, DATA:DATA.AB,
..., etc. which are processed by step 5 to yield the file DATA:MAXMIN. O]
containing these parameters.

The user should read the MAXMIN chapter before attempting to use
these parameters. The program MAXMIN.BA places requirements on the
System Definition File SYSDEF.AR and the input data files to arrive

at meaningful parameter computations.

Examples:

Some examples are shown which illustrate these report generation

commands.
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DAHDLR

The program DAHDLR performs several functions which include the listing
of files in a variety of formats and information file generation. The

program DAHDLR is loaded by

.R DAHDLR

and responds with the messages

DATA HANDLER

FUNCTION?
The operator of the system must respond by typing one of the following commards:

DAHDLR COMMANDS

Command Function

REPORT Generate the information file INFC:INFO.IN
PLOT Generate the information file INFO:INFO.IN
PRESTD Generate the information file INFO:STD.IN

PRE INF Generate an information file with an

operator specified file name
LINFO List the information file INFO:INFC.IN

LISTINF List the information file with an operatoer
specified file name

LISTSD List the entries in a selected ID class
LYST List a specified data file
LISTPRI List a specified data file but ignore the

secondary 1D tags

STR Use string input mode
NSTR Do not use string input mode
DOREPORT Generate a report specified by INFO:INFO, IN

with an operator specifid macter file




BN S PR

e

MAXM N henerate the information
file INFO:MXIUFO.IN and
ﬁ enable report generation

to compute and use these
parameters

4 HXMN Generate the information
file INFO:MXINFO. IN

‘ from INFO:INFO.IN and

% enable report generation
to compute and use these
parameters

3 The operation of each option specified by these commands are
specified in other chapters of this manual. The devices DATA,
) INFO, and OUT should be assigned prior to running DAHDLR.




SORT

—

The program SORT retrieves selected data from a specifid data file,
sorts this data and then places the sorted data in an output file. Instruc-
tions for this sorting operation are received from an information file.

Each record of this information file contains:

1. Sorting order
2, 1l Tists
3. Segment size

L, Sorting options

Each record of the information file defines a new sorting function which
results in a new output file.

The SORT program may be loaded by

.R SORT

*(Output File) < (Info File), (Data File 1), (Data File 2)

When loadeu, the operator must supply to the Command Interpreter

1. initial Output file name
2. Information file name
3. First data file name

L, Second data file name (optional)

+ h

The extension of the initial output file is incremented to determine the
name of successive output files. The last two characters of the output
file name should not be ''D'" as the system uses this to denote a duplicate

data file. Usually, the SORT option is one step in a BATCH command input

File.




An END message will be printed at the completion of each sorting operati
When all the records of the information file are processed, control is re-
turned to the 0S/8 Monitar.

Normally, the software names the information file INFO:INFO.IN while
the output files are named DATA:DATA.AA, DATA:DATA.AB, etc. The extensi
of the first output file is .AA but is incremented with each addition
output file.

The SORT program checks to see if there is 2 or more points with
identical Day, Point, Period, Parameter, and Discrete IDs present in the
data file. The first measurement encountered with this ID will be used
the sorting operation. All remaining measurements with this ID are placed
in a duplicate data file with a DUP.DATA message generated in place of the
END message, |If duplicate data were encountered while generating DATA:DATA . AF,
duplicate data would be placed within the file DATA:DATADD.AF.

When the report sorting option is selected, the Day, Point, Pericd,
Parameter, and Discrete (Discrete data only) IDs of this measurement be
present in the ID lists provided by the information file to be selected for
this sorting step. The plot sorting option additionally requires that
either the Point and Parameter ID for continuous data of the Day, Point,
Period, and Parameter |D for discrete data be found in the same relative

location within the respective lists.
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I SYSTEM DEFINITION FILE EDITOR

3 The System Definition File (DSK:SYSDEF.AR) provides the data handling
system with information such as lists of valid ID tags, upper and lower
1
i limits for measurement values, data formats, and various heading and
:‘ ,
'
column information used during report generation. This file is requi red
to define the application to the data handling system and is an 0S/8
ASCII file containing several character strings. This file cin be edited
either with the 0S/8 EDIT program or the BAS|C program EDITS.BA.
! he BASIC program EDITS.BA is an editor written especially to list,
|
:
modify, or create the System Definition File DSK:SYSDEF.AR, When loaded,
the program responds with the messaqge
DEFAULT FILES?
i
! A response of YES to this question will cause the program to select the

fefault input/output files of

DSK:SYSDEF.

For an answer of N0, th ‘ il expli t 15K ¢ er for t
1ames of the input and the output File
The program now reguests the fol lowir nformation
ID TO BE EDITED?
The user must respond with one of the foll WINng responses

DAY Day 10 List

PNT Point ID

PER Peri l
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COM Comment ID List

} ]
é
i HDR Report Header i
} i
' QLT Quality ID List ;
ACC Accuracy ID List q_

i

NAM Chemist ID List LR

i

f

END End Edit Operations i;

it is recommended that the user edit the ID lists in the order shown as
this minimizes the number of file transfers.
The program now provides the message

CREATE OR EDIT?

for which the user must respond with the following commands:
CREATE Create a New ID List
EDIT Edit Existing ID List
Nuil Response Finished, get next ID
The CREATE option allows the user to create a new ID list. The
user is prompted with one or more of the following messages:
SHORT?

LONG?

COLUMNS? i

FORMAT?

MINIMUM?
The selection of the EDIT option will cause the program to respond
with the message
ADD, CHANGE, OR LIST?
for which the valid responses by the operator are as follows:
ADD Append a New ID to the List

CHANGE Change an ID in the List

. HMAX I MUM?

al




LIST List Selected Entries

Null Response Return to Edit or Create Step

The ADD option will append a new ID list entry to the end of the
selected ID list. The CHANGE option permits a current ID list entry
to be madified. Both the ADD and CHANGE operation will prompt the user
with the same questions as were used with the CREATE option.

The LIST and CHANGE commands prompt the user with the following
message

SHORT 1D?
The user enters the particular 12 in the selected list to be changed or
listed. However, a response of ALL for the LIST command causes the entire
iist to be listed. Otherwise, the program for the LIST command will
request the number of lines to be printed starting at the named short ID

The program checks the syntax of each input received. The aopropriate
error message is printed in response to an incorrect input.

The program EDITS.BA has one file open for input and another file
open for output. The output file contains the edited results. Whenever
the ID lists are not edited in the same order as they appear within the
System Definition File, then the program may be required to close both
files and then make the output file the input file. When this happens,
new output file is opened with the same name as the original input file
and the original input file is usually lost. When this happens, the
program asks the user whether to alter the input file or not. The user
must respond with either a YES or NO answer. i

When the default file names are used, both the input and the output
files have the same names. Whenever the output file is closed, the

input

file Is list,




PROGRAM INPUT GENERATION

The program INPUT contains several tables which are highly dependent
on the contents of the files SYSDEF.AR, METHOD.AR, TRNTBL.AR, and FNCTN.AR.
Therefore, this program must be generated whenever any of these files is
altered. The Batch file GENCRH.BI contains a list of commands which
automate this procedure. This Batch file GENCRH.BI, however, assumes
that the following files are present on DSK: and SYS:

DSK: Files

SYSDEF.AR System Definition File
METHOD.AR Methods File

TRNTBL.AR Translation Tables

FNCTN.AR Functions

GETPUT.PA Source of Get-Put Subroutines
CRH.PA Source of INPUT

IDGEN.BA Creates Temporary Files

SYS: Files

PAL8.SV Assembler
ABSLDR.SV Absolute Loader
BCOMP.SV BASIC Compiler
BRTS.SV BASIC Run Time System
BLOAD.SV BASIC Loader
BASIC.UF BASIC User Functions
BASIC.SF BASIC String Functions
BASIC.AF BASIC Arithmetic Functions
BASIC.FF BASIC File Handling Functions
NONEAE . BN Floatirg Point Package

93
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BATCH.SV Batch System
PiP.SV PIP Program

A listing of the file GENCRH.BI is as follows;

$SJOB GENCRH

«R BCOMP

*DSK:IDGEN. RA

« R PALS

* SYS: GETPUT.EN<SYS:PARCEH. AR, DSK: GETPUT.PA/F
«R PALS

* SYS: TAELE.BN<DSK: SYSDEF.PA/F

«P PALS

*SYS:CURTBL. EN<SYS:PARCRIl« AN, DS ¢ FNCTN« AR» SYS: CVRTRL.AF/F
« P PAL¥
#*SYS:CFH.BN<SYS:PARCFE.AR, DSK: CFK.PA/F

«P ABSLDR

* SYSsNONEAE. BN» CRH, CURTBL, TABLE, GETPUTE

« SA DSK:INPUT. SV @-7577,100@008~17577,22C20C~26C20;202
P PIP

*SYS: TABLE. EN</D

*DSK: SYSDEF.PA</D

*SYS: CVRTBL.AR</D

*x SYS:PARCRH.AR</D

*SYS: CETPUT.EN</D

*SYS: TABLE.BN</D

*SYSsCRHeBN</D

* SYS: CURTBL.BN</D

SEND

The program IDGEN.BA accepts as input the files
DSK.TRNTBL.AR

DSK:SYSDEF.AR

DSK:METHOD. AR
and produces the temporary files

DSK:SYSDEF.PA

SYS:PARCRH.AR

SYS:CVRTBL.AR
Additional temporary files are created with the PAL8 assembler. These
temporary files are then loaded and then saved to form the program

INPUT.SV. Al temporary files are then deleted.
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TDS

The Data Handling System is capable of computing the Total Dissolved
Solids (TDS) measurement at a sample point from the Total Solids (TS) and
Suspended Solids (SS) measurements at this point. If both the TS and SS
measurements are present and the TDS measurement is not present, then the
TDS measurement is computed and placed in a user specified output file.

The TDS computation is normally requested by the command

.SUBMIT TDS

which submits the BATCH input file TDS.BI to the 0S/8 program BATCH. This
command has the data handling system perform the following steps:

1. Create the files SYS:SYSDIR.AR and DSK:DSKDIR.AR with the
system program DIRECT. These files contain the names of
all files whose names begin with MASTER.

2. Run the program TDSFNA.SV to receive the name of the master

input file an’ the output file from the operator.

3. Run the program TDSINF.SV to create an information file
INFO:TDSINF.IN.

4. Run the program SORT.SV to create two sorted data files con-
taining TS, SS, and TDS.

5. Run the program TDS.SV to create an output file which con-

tains computed TDS measurements.
This program when loaded prints the names of all master files on the {
devices DSK: and SYS:. An example of this print out is as follows:
DSK:MASTER FILES
DATA 19-0CT-75

DSK:MASTER.11
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SYS:MASTER FILES

DATE 19-0CT-75
SYS:MASTER.12
This program then requests the operator to supply the name of a master file
which contains the most recent TS, SS, and TDS measurements as follows:
MASTER INPUT FILE?
The operator would normally respond by typing the last master file which was
just listed.
The program now asks the name of the output file from the operator as
follows:
OUTPUT FILE?
To have a file name consistant with MERGE, this file name should have
the D1 as the first two letters. By selecting a file name such as DITDS
with two character numeric extension would provide a unique file name to

the system.
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MAXMIN

Report generation has been modified to permit these reports to
include parameters such as range, maximum, minimum, average, number
of points, and standard deviation for selected measurements. When
a report includes these parameters, report generation is accomplished
by the system in 7 steps instead of 4 steps which are

1. Master File Determination

2. INFO:INFO.IN File Generation

3. INFO:MXINFO.IN File Generation

L. SORT

5. MAXMIN Computations

6. SORT

7. REPORT
Steps 3, 4, and 5 are entered only when these parameters are computed.
Steps 3 and 4 create the sorted data files DATA:DATA.AA, DATA:DATA.AB,

. etc. which are processed by the 0S/8 BASIC Program MAXMIN.BA in

step 5 to yield the file DATA:MAXMIN.Ol containing these parameters.

The 0S/8 BASIC program MAXMIN.BA receives as input the sorted
data files DATA:DATA.AA, DATA:DATA.AB, .... and creates the data
file DATA:MAXMIN.Ol. This program expects the System Definition
File SYSDEF.AR to include one or more of the Day ID tags MAX, MIN,
AVE, RANGE, STD, and NPTS.

This program segments each input file into groups of measure-
ments which have the identical Point, Period, Parameter, and Discrete
ID tags. The maximum, minimum, average, range, standard deviation,

and number of points within a group is then computed for each group.
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These computed parameters from all input files are then placed within

a single output file DATA:MAXMIN.Ol. Any given measurement should
be found in only one input file. |If a measurement is found in two
or more input files, the output data file will contain duplicate
data. Only one output file is created.
The input data files, DATA.AA, DATA.AB, etc., are created by
the program SORT according to the information file INFO:MXINFO. IN
prior to running this program. The SORT program retrives selected
data from a specified master file with the information file providing
the instructions for this sorting operation. Step 6 creates new
data files, DATA.AA, DATA.AB, etc., as input to REPORT.,
The report generation step is normally requested by the command
.SUBMIT REPORT
which submits the BATCH input file REPORT.BI to the 0S/8 program
BATCH. The devices DATA, INFO, and OUT must be defined to 0S/8 prior
to starting the report generation step.
The program DAHDLR when loaded produces the following message
DATA HANDLER
FUNCTION? REPORT
for which the operator must respond with the command REPORT to specify
the report option. The file INFO:INFO.IN is generated with the
function. The Day ID tag list may contain the ID tags MAX, MIN, AVE,
NPTS, STD, and RANGE if these parameters are desired in the report.
The operator must specify either the MAXMIN function or the
MXMN function to generate the file INFO:MXINFO.IN. The MAXMIN function
FUNCTION? MAXMIN

has the same commands as the REPORT function. The CONT data option
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with the Day ID order being 4 is automatically selected with a segment
size of 1000 by this function. The Day, Point, and Parameter ID lists
shiould be selected to specify the data base to be processed by the
program MAXMIN.BA.

The operator must specify the DOREPORT function in order to
specify the master file and to automatically execute steps 4, 5, 6,
and 7 without operator intgrvention.

The REPORT and MAXMIN functions within the program DAHDLR are
independent of each other. The REPORT function specifies the Report
Format, Report Options, Number of Columns, and ID lists for the
final report. The MAXMIN function specifies the ID lists to be used
for the MAXMIN computation.. |If more than one record is generated
by the MAXMIN function, the measurements found in each record must
be different than all other records. The measurements used by the
REPORT function must agree with the measurements used by the MAXMIN
function to yield meaningful reports.

The MXMN function automatically creates the information file

INFO:MXINFO.IN directly from the information file INFO: INFO.IN.
This function requires the measurements printed for each report
be different than the measurements found in all other reports. A
report is created with the MXMN function by
FUNCTION? REPORT
The operator then creates the file INFO.IN as before. The operator
then responds with MXMN function before requesting DOREPORT function.
FUNCTION? MXMN

FUNCTION? DOREPORT
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AUTOMATED INSTRUMENTATION

A Fisher Scientific Accument Model 520 Digital pH/lon meter, a Yellow
Springs Model 33 S-C-T meter, a Talos 514B graphic tablet, and a Digital
Equipment Corporation RT02-BA data entry terminal were interfaced to the
data handling system via a Digital Equipment Corporation PDM-70 program-
mable data mover. Figure | is a block diagram of the automated ifistrumen-
tation showing the inner-connection of these devices. Each of these devices
can operate in a stand-alone mode independent of the data handling system
or under the control of the data handling system. The Automated Instrument
Users' Manual and the Automated Instrument System Programmer's Manual have
been written to provide a detailed description of the operation of this
system. The presentation which follows is intended to provide an overview
of the automated instrumentation.

The Talos digitizer provides the capability to the Army personnel of
automating the data reduction of field strip chart recordings. By placing
a strip chart on a 14 inch by 14 inch active area on the Talos digitizer
surface, the user through either a four button cursor or a stylus may
determine x-y coordinates of any point on this graph to an accuracy of
.01 inches. The x~y coordinates of this point are displayed on a front
panel display and can be transferred to the data handling system via the
PDM-70 by pressing a cursor button or touching the point with the stylus.
Some status information such as the cursor push button js also interfaced
to the PDM-70. The data handling system can then be programmed with the

appropriate data reduction algorithm to arrive at the result. The interface

between the Talos digitizer and the PDM-70 was fabricated at Clemson University.

The Fisher Scientific pH/lon meter provides a 5 digit display on the

fron panel of the meter and is interfaced to the PDM-70.
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The interface between the PDM-70 and the pH meter was implemented at
Clemson University and contains a button with a light for data transfer.
The measurement value being displayed on the front panel display along
with the front panel switch settings and over range indicator is transferred
to the PDM-70 by pressing the lighted button on the PDM-70 interfaced.

The Yellow Springs S-C-T meter was slightly modified to permit the
meter to give two analog outputs. One output is proportional to the S-C-T
meter reading while the other output is coded to give the front panel
switch settings. These analog outputs are interfaced to the PDM-70 with a
meter reading being transferred whenever a lighted button associated with
the RDM-70/S-C-T interface is pressed by the user. This interface was
fabricated at Clemson University.

Each measurement handled by the data handling system must have an
ID and a measurement value. The DEC RT-02-BA provides the user of the
automated instrumentation the ability to enter the ID information via the
keyboard for each of the samples whose value is being measured by either
the interfaced pH and specific conductivity instrumentation. The DEC
RT-02-BA also has a 32 character alphanumeric display and provides the
user with messages from the data handling system.

The PDM-70 programmable data mover provides a communications link and
formatting facilities for concentrating and transferring data between a
selected source and destination. The data may be in an analog, parailel
BCD or binary, and format. The PDM-70 can be operated as a stand-alone
unit or under the control of a host computer. Integration into a computer-
based system is easily accomplished through a standard asychronous serial

interface on the computer.
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The PDM-70 system accommodes both source and destination modules. Any

source module under the control of the PDM-70 can communicate with any or

all destination modules.

follows:
2 PDM70-D
1 PDM70~F
1 PDM70~JR
2 PDM70~J

Source modules present in the system are as

Eight digit BCD input
Four channel analog input
Serial 1/0 module

Serial 1/0 module

The destination modules present in the system are as follows:

1 PDP70~E
1 PDP70~H
2 PDM70-J
1 PDM70-JR

Eight digit BCD output
Two rhannel anaiog output
Serial 1/0 module

Serial 1/0 module

Communication or information transfer from a selected source to the

selected destination modules is controlled by the stored program being

executed by the PDM-70.

This program is normally entered via a PDM70-JR

serial 1/0 module with a connected teletype or remote computer. The

programming commands are a sequence of ASCI| characters.

A user function for 0S/8 BASIC has been provided to allow any BASIC

program to remotely program the PDM-70 and to transfer data between the

BASIC program and the PDM-70. |In addition, the data entry software for the

data handling system supports the automated instrumentation.

The 0S/8 BASIC program WTHDL.BA is provided for handling the Talos

digitizer data. This program receives x-y coorindate information from the

digitizer on-line, converts these coordinates from the digitizer units to

the units of the strip chart recording, and places these converted coordinates

ina file.
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The program provides the user with the capability to edit the data received
from the digitizer and the data within the data files created by this

program. These data files can be accessed by any 05/8 BASIC program.
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