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I N T R O D U C T I O N

m t  duction:

A Data Handling System is described which handles on-site water

quality survey data measured by the Army . Data arid commands are entered

into the system on-line via either the Teletype , Hewlett -Packard opt ical

mark reader , Tab s grap hic dig itizer , DEC manua l data entry station ,

Yellow Springs S-C-I meter , or Fisher pH/ion meter. The di g itizer , manua l

data entry station , specific conductivity instrumentation , and pH in-

strunientat ion 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 prog rams

which operate within the supervision of the OS/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 i mportant feature of the OS/B software permits

the user of the system to develop programs writte n in BASIC which can

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

The oS/8 is a software system which is supported by a large v aniet ’1

of hardware configurations with a DEC PDP-8/E CPU. This system is a cOnI-

prehens ive library of system programs operating under the supervi s ion of

an integrated executive . A brief descri ption of the OS/B executive is

found in the OS/8 System Section .

~~~ Fprm~ ts :

Al ) measurements accepted by the system must have ,i forma t co nsist ing

of 6 primary ID tags , 5 secondary ID taqs . and a measurement value , lii -

forma t of a measurement is as t ol l ows :

_ __  -
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1Db ID2 10 3 1014 105 10 6 107 108 109 1010 I D I1 Value

where the primary ID tags are:

ID! = Day ID

ID2 = Point ID

1D3 = Period ID

1D14 = Parameter ID

ID5 Discre te ID

ID6 = Comment ID

Each prima ry ID is a cha rac ter string from 0 to 6 characters in len~,g1h. 
—

However , only the Discrete and Comment ID are pe rmitted to be null (0

cha rac ters). A maximum of 63 IDs are pe rmissible in each primar y ID

group .

The seconda ry ID tags with the usua l assigned Quali ty and Accuracy

ID tags are:

107 = Quality ID

Tu rbid (I)
Clear (CL)
Ligh t Color (LC)
In tense Color (IC)
Ho t (H)
Cold (C)
Greasy (G)
Non homogeneous (NH)
I mpe rfect Preservation (IP)

~ues tion a1 S t a b i l i t y  (QS)

mo 8 Accuracy ID

Acc urate Result (AR)
1 0- (10- ’)
Ord er of Magnitude (ON)
I naccurate Results (IR) 

— ‘—‘-5-’ -‘ 
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ID9 = Chemist ID

11 )10 = Method ID

l o l l  = Unused

More than one Quality ID tag may be used to describe each measurement c i t h

each Quali ty ID tag being a cha ra cten string f rom 0 to 6 characters. Up

to 12 Quality ID tags can be handled with a coma separating m u l t i p l e

e,tuality ID tags . The C hemist . Acc i racy, arid Me thod ID tags are character

strings from 0 to 6 cha racters in length w ith a maximum of 63 lOs pe rmis-

sible in each of these groups.

Examples of measurer lents are as follows :

1 C l  2 COND 2 T ,LC ,H AR DRAKE M l 700

10 Sl 3 PH DRAKE 7.14

2 IS 1 TOC 25 BROWN 200

Overview of Da ta Handling Operation:

A brief summary of the various data handling operations follows :

1 . Da ta Inpu t — Data and commands are entered into th~ data handlin g

sys tem via either the Teletype , optical mark reader , d i g i t  i~~er , manu al

data entry station , or interfaced autor uated instrumentation . The syst e” .

w i l l  accep t one or more raw measurement values for each measurement on

inp ut and then perform the appropriate data reduc tion to arrive at I in ,’ I

measureme nt va l ue. This data when received is extensive l y c h e c k ed  by this

system . Valid data is transferred to a data fil e .  Error riessaqes a r e

generated for invalid data. A new data file is created each ti c - c e  thu

system enters the data i nput mode. The name of this data f i l e  is deter-

mined by the sys tern w h i l e  the f i l~ -n,i~~i’ ext en s ion i a specified by the

o p e r a t or .

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

me rged into a master data file with e ither the p rog ram PIP or MERGE by

the system superviso r. The program MERGE 1 ists the name of each data

file wh ich has not been merged and receives a response from the super-

visor on the particular action to be taken. Measurements may also b~

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

3. Report - Reports and Print -Plo ts of selected data in a var i et y

of forma ts can be requested by the ope rator.

4. Sort - Selected informat ion is retrieved from a specified data

file and sorted. A data file it, created for this sorted data .

5. File Management - File management operations such as the transfer

of f iles between devices , merge and dele te files , and l i s t , ze ro , and

compress directories are provided by the os/8 system programs FOTP , PIP ,

and DIRECT .

6. Analysis Functions - The analysis programs provide the c a p a b i l i t y

of computing parameters such as rthige , maximum , m i nimufli , mean , and standard

devia t ion for selec ted measuremen t s .

7. System Generation - Several system tables are used by the system

to define the particular survey to the system . The extensive use of t a b ht - U

pe rmits the system to be readily adapted to each survey.

8. Data Reduction - Data reduction prog rams can be readily i lul p l-ilie - ntcd

as OS/8 supports BASIC , FORTRAN I I , and FORTRAN IV .

Opera tor Requirements:

Opera tion of the system may require knowledge of the fol low i ns i OS/8

sys tem o p e r a t i n g  concep t s:

I . Permanent Device Names

14
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2. File Names and Extensions

3. Keyboard Mon ito r Commands

4. Command Decoder Command Strings

5. PIP Program Opera tion

6. FOTP Program Operation

7. DIRECT Prog ram Opera tion

8. BATCH Program Ope ration

9. OS/S BASIC Operation

10 . Conc i se Command Lang uage Commands

Each of these concepts are documented in the DEC 05/8 Handbook.

The present sys tem supports two on-line DECtape units. Each DECtape 
S

uni t can store up to 240 files having a combined tota l length of approxi-

mately 700 blocks. A block when used for da ta storage can hold 28 measure- 
5

men ts. The data handling software automaticall y def ines a consistent

set of file names to the various files created during data en t ry . The

programs PIP , FOTP , and DIRECT are useful in manag i ng the files on ~~~~~~

devices .

I;
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OS/8 SYSTEM OPERATION

In troduction:

The OS/8 Operating System is a powerful programming sys tem designed

for the PDP-8 famil y of compu ters. This system permits use of a wide

range of peri phe rals and all available core up to 32K. OS/8 offers a

versa ti l e  Keyboa rd Mon i tor which allows the user to control the flow of

programs . In addition to the Keyboa rd Mon i tor , oS/8 offers extensive I/O

facilities a t the Monitor level which are documented in the OS/8 Software

Support Manua l (DEC-S8-OSSMB-A-D).

Besides the Mon i tor facilities , Os/8 inc ludes a library of powerf u l

sys tem prog rams which allows the user to do program development using

BASIC , FORTRAN I I , FORTRAN lv , or assembly language . A detailed descrip-

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

S8-OSHBA-A-O ) . OS/8 BATCH prov i des the user of the system with a batch

processing moni tor that is integrated nto the OS/8 Mon i tor structure.

Starting the 05/8:

The data handling system has a TD8E ROM Bootstrap. The following

steps should be followed when star ting the system .

I . Se t the switch reg is ter on the PDP-8/E console to 7470 (octal),

i .e . , set swi tches 0, 1 , 2, 3, 6, 7, and 8 in the up position and set

swi tches 4, 5, 9, 10 , and II in the down position .

2. Raise the SING STEP switch. Lowe r and raise the HALT switch.

3. Mount an OS/8 system tape on DECtape unit 0 and set to WRITE [ S-

ABLE and REMOTE . A second DEC tape may be mounted on DECtape unit I.

4. Press the EXTO AODR LOAD , ADDR LOAD , CLEAR , and CONT switches.

The tape bootstrap w i l l  be executed and the OS/B Keyboard Mon itor w i l l

6 
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prin t a do t ( . )  to ind ica te  tha t i t i s ac t ive .

File Names and Extensions:

Files are referenced by a name of up to six alphanumeric characters

followed , op tionall y, by a period and an exte nsion of two alphanumeric

charac ters. The extension to a file name is gene rally used as an aid for

remembering the forma t of a file. Some system programs ut i l i z e  default

extension s when an extension is not specified . For examp le , the extension

.SV indicates a core image file while .BA ind i cates a BASIC source f i l e .

Permanent Device Name s:

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

permanen t dev ’ e name . These names are as follows:

Permaneit Name I/O Dev i ce

SYS Sys tem device (DECtape 0)

DTAO DEC tape unit 0

DTA1 DEC tape unit I

DSK Defaul t device (DECtape I)

TTY Tele type keyboard and p r in ter
PTP Pape r tape punch on Teletype

PTR Pape r tape reader on Teletype

MTAO Magne tic tape unit 0

MTA1 Magne tic tape unit 1

CDR Card Reader

Using the Keyboard Monitor:

Each command to the Keyboard Mon i tor i s  typed at the Telet yp e kL-\ ~~ - .c rd .

A command li ne is terminated w i t h  a RETURN or an ALTMODE . Correct m g  mis-

takes is accomp l ished by typ ing the RUBOUT key which d e l e  t i - s  t h~ I.~’~t

7
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charac ter and causes a backslash (\ )  to be printed followed by the

charac ter which was deleted . Successive RUBOUTS each cause one more

charac ter to be printed and deleted . The first non-RUBOUT causes a back-

slash ( \)  to be printed thus enc l os i ng the deleted characters w i t h  back-

slashes . For example:

User types : RUN DSK:(R0)(RO)(RO)(R0)SYS:ABC

Printer shows : RUN DSK : \ KS0\SYS:ABC

Moni tor sees : RUN SYS:ABC

A command line may be deleted comp le tely by typ ing a CTRL/U . Con tro l

can be returned to the Keyboa rd Mon i tor wh ile running any of the system

prog rams by typ ing a CTRL/C .

Key board Moni tor C ommands:

The use r has a choice of nine commands which he may type in response -

to the dot ( . )  printed by the Keyboa rd Mon itor. These are : ASSIGN . DE-

ASSIGN , GET , SAVE , ODT , RUN . R , START , and DATE . Commands may be abbre-

v i a t e d  by t y p ing only the firs t two cha racters. The Keyboard Monitor

w i l l  also accep t CCL commands.

The ASSIGN command is of the form:

.ASS I GN dev udev

or

.AS dev udev

This command causes a new user-defined device name (udev) to be consi cle -te

equivalent to the permanent device name (dev). For example- :

.AS DIAl IN

cause a ll future references to In to refer to DECtape unit 1 .

8
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The DEASSIGN command is of the form:

.DEASS I GN

or

.DE

and causes a l l permanent device names to be restored , discarding all pre-

vious user-defined device names.

The R command is of the form :

.R f ile .ex -

or

.R f i le

This command handles only core image files f rom the system device . The

file is loaded and started. If the file name extens i on is not specified ,

the extension. SV is automatically added.

F The RUN command is of the form:

.RUN dev:file .ex

This command handles onl y core image files. The file on the specified

device is loaded and started .

The GET , SAVE , ODT , and START commands wi l l  not be discussed as the \

would not normall y 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 entri es and li stings , printing on program output , etc.

9
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Concise Command Language (CCL):

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

Mon i tor Commands. Many CCL commands allow the user to cal l a system pro-

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

The CCL commands are entered at the term inal 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 totall y replaced with an

asterisk (
~ ) or par tiall y with a question mark (? )  to desi gnate certain

file names or extensions.

Example of the asterisk are as follows :

DATA .~ All files with name DATA and any extension

All files with the extension AA

All files

Examp les of the question mark construction are as follows :

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

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

All files with file names 3 characters or less

Some CCL commands of interest wi l l  be discussed in the follow i ng

paragraphs. Onl y a small subset of commands wi l l  be presented. The OS/8

Handbook provides a complete de script ion of all the CCL commands.

The COPY command transfers files from one I/O device to another .

The COPY command has the form:

.COPY DEV:FILE .EX ’zDEV: FILE.EX

10
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The wild card construction may be used and each fi l e copied is listed

on the terminal.

The DIR command produces listings of OS/8 device directories. The

DIR command has the form :

.DIR 0EV:

The SUBMIT command

SUBMIT DEV :F I LE.EX

runs the BATCH prog ram with the commands g iven in the specified file.

Command Decoder:

Many programs make use of the Command Decoder by permitting the user

to enter a list of I/O files and devices. The Command Decoder prints an

asterisk (
~

) at the left margin to ind i cate it is ready to accept a corn-

mand string . The command string has the general form :

Output fi l es <l npu t files/Options

where the left angle bracke t (<) is the divider cha racter between outpu t

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 co l on (:) and a period (.). A comma

separates multi ple files in the string. The device DSK: is used whenevet

the device is not specified.

Various options can also be indicated within a command line . Options

are either numbers or al phanumeric option cha racters. Numbers used as

options are generall y contained in the command line with equa l sign (
~

)

or square brackets ([1) construction. The alp hanumeric option ch ar actel- -

11 
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are set off from the I/O specifications by the slash (/ ) character for

single cha racter 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 . S V/I/A

- where one output file with devic e and two input files with input devi ces

are specified . The A and I options were specified.

12
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DATA FILE NAMING CONVENTIOI4S

Da ta F i les:

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 measuremen t 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:

D1XXYY .ZZ A dd 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 uni quel y defined in terms of the chemist , pa ra-

meter , and its usage w i th i n the system . The initial fi l e should be given

an extension of

Initi a l  Extension = 01

and incremented each t ime a new data file is entered into the system

with the same file name.

The master data fil e may reside on any mass storage device and has

the file name of

MASTER.ZZ

13
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The first master data file would be given the extension of 01 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

A 1XXYY.ZZ

A2XXYY.ZZ

A 3 X X Y Y . Z Z

AASTER .XX

after they have been used to update a master da ta file.

Temporary Data Files:

The follow i ng file names are used by the system for temporary data

storage and should neve r be used for pe rmanent data sto rage.

DATA . Created by Sort

DATADD. C reated by Sort

14
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FILE MANAGEMENT

The os/8 system programs PIP , FOTP , and DIRECT provide the user with

severa l f i le management operations. These file management operations in-

d ude the transfer of files between devices , merging and deleting f i l ~~5 ,

and list , zero , and compress directories. The Os/8 t’4andbook gives a cot-i-

p lete description of these system programs .

P IP:

PIP is an OS/8 system program which is used to transfer files between

devices , merge and delete files, and list , zero , and compress directori e s.

PIP is called by the command

.R PIP

in response to a dot printed by the Keyboa rd Mon i tor. PIP uses the Ccc: ’-

mand Decoder to receive all I/O file specifications and options from t ic, -

user . the /1 option must be used with all file transfers. Four exampl e-s

showing PIP operations are now shown .

PIP Examp le I (Merge)

.R PIP
c~SYS:DATA .23<INPUT .48 , INPUT .149,INPUT .5O/ l

This command instructs PIP to merge t he  files INPUT. 148. IN PU T .L4~ a n d

INPUT .50 on DSK into one file DATA. 23 on SYS. The /1 opt ion lust be

used for this ope ration .

PIP Examp le 2 (File Deletion )

~DATA .A B~/D

~DATA:DA TA .AC ’/D

The files DATA .AB and DATA.AC are deleted respectively t rom DSk and

DATA.

15 
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PIP Examp le 3 (Copy a Tape)

ccDS K :< (Yz)
;‘~DSK: <S Y S :/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 cop ies all the files on

SYS onto the device DSK. At the completion , DSK w i l l  contain only

those files on SYS. However , all embedded empty files w i l l  have been

eliminated .

PIP Example 4 (File Transfer )

c~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 It option must be used with this transfer.

FOTP:

FOTP is an OS/S system program which is used to transfer tile s  b ctwe - r-n

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 i s  that it pe rmits 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

funct ion mi ght require severa l commands to arrive at the same result. S

Examples of FOTP use after being loaded by

.R FOTP

are

~DSK:DATA. ??/D Deleted all t i l e  on DSK: w i t h  S

the name of DATA

~iDTAI :<DTAO :DATA ~~i Tran sfer all t il es on DTAO: ii
DTA I : with c irce of DATA

—‘- -5 

l6~~~~~~~~~~~~~~~~~~



DIRECT:

DIRECT is an OS/6 system progra ;i that produces listings of OS/S

direc tories. DIRECT producrs severa l varieties of listings and support ’

the wild card construction i n  the command line. PIP also produces direc-

tory listings.

Examp les of DIRECT use after be ing loaded by

.R DIRECT

are

c’;DS K:Dl???? .;~ List all files beginning w i t h  Dl on
the Teletype

*SYS:A2???? 03 List all files beg inning with A2 with
an extension of 03 on the Te letype

17
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DATA EN TR Y

Data is entered into the system via either the Hewlett-Packar d

HP—7260A Optical Mark Reader or the Teletype . The program INPUT is used

for this purpose and is loaded as follow s :

.A S OS K DATA

.R INPUT

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

Each command line rece i ved by INPUT mu St have the followin g form at:

CMD ID I 102 103 ID4 1010 1D5 107 ID8 106 V I V2 . . . Vn

where

CMD = Command Code

IDl Day ID

1D2 = Poin t ID

103 = Period ID

(04 = Parameter ID

ID IO = Method ID

ID5 = Discrete ID

1D7 = Qua lity I D

(08 = Accuracy ID

ID6 = Comment ID

VI = First measurement value

V2 Second measurement value

Vn = Nth measurement value

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

by the command code with a null command code specif ying a measurement .

The following notation is used to simp lif y the command line examples

which follow .

ID = Valid set of IDs

PAR = Valid Parameter and Method ID onl y

VAL = N measur ement va l ues VI , V2 , . . ., Vn
J = One or two di g it posi tive integer in numeric field

K = One or two di g it posi tive integer in numeric field

Data File Specification:

The data file created by the data entry step must be spe cified before

this program wi l l  accept measurements. These data files are normall y

g iven one of the following namcs:

CP.TA:DIXXYY .ZZ Add Data Fi l e

DATA :D2XXYY.ZZ Change Data File

DATA :D3XXYY .ZZ Deletion Data File

where

XX = First 2 characters of chemists name

YY = Internal Parameter ID

ZZ = Extension specified by chemist.

Five commands are provided for file name sp ecification which are

as follows :

FNAM PAR J K Ad d Data File

DEILE PAR J K Del etion Data File

19 

~~~~ ~~~~~~
— . - — - -

~~~~~~
---- —- - -- - - - -  -

~~~~~
---- - —-

~~~~
- -



‘ “ _ ~~~~~~~~~~~‘ “~~~~~~~~~~~~~~~~~ ‘ ‘ “‘ ‘ ‘ ‘~~~~~~~~~~ “

CF ILE PAR J K Ch ange Data File

CMDCR Call Command Decoder

RFNAM PAR J K Resubmit Data File

where

J = Integer g ives internal Chemist ID

K = Integer g ive file extension.

Prior to opening this file , the softwa re 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 wi th this name to be replaced with the data which

tol lows.

The software also checks to see whether a file with this name , but

with the first letter being A instead of D , is alread y present. If a file

is present , an error message is printed thus pe rmitting the user to change

file names. The check of file names prohibits the user from accident l y

deleting a valid data file.

Chem ist 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 Chemis t

ID for this chemist.

20
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End  of Data Entry :

The command

END

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

Measurement Value Format:

The forma t of the measurements in the numeric field can be specit led

to detect the presence of excessiv e digits or the absence of m issing

digits. These forma t commands are as follows :

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

OFFORM Disable forma t checking

ONFORM Enable forma t checking

Two measurements ha ve the same forma t if they have exactl y the s ar i ,, number

of digits before and after the decima l points. Formats are checkeu onN

on measurements.

Default ID Generation:

The default IF option , when enabled , rep laces a missing ID c-~i t h  a

default ID . This opt ion is operable onl y with measurements and riot ccc’ -

mand. The default ID commands are as follows :

GDFID ID Enable system to use the default ID set q i~~-n
in this command

ONDID Enable system to use defau lt IDs

OFFD ID Disable system from using default IDs

LSD ID Use IDs from last measurement as the eh ’ t a ul t
IDs and enable system for default ID IJ ’~aci-
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Data Input Options:

Severa l options are available to the user to use du ring data entry.

These options are as follows :

CONDAT Accept onl y continuous data

DISCAT Accept onl y discrete data

CONERR Continue reading cards on an erro r

TRAN Use translation table (Card reader is usually
i nput device)

NTRAN Do not translate (Teletype usuall y is the
input device)

MXVAL PAR Vl Place maximum l i m i t  of V l on lleasure lcrent
va l ue for parameter g iven

MNVAL PAR V I Pl ace l ower li m i t  of V l on the n ceas ur er snt
value for the parameter g iven

ON Enable system to do data conversions

OF Disable system from perfo rming data conversion s

Whenever the value of the measurement for the specified parameter exee’eu—

the speci fied lim i t s , the value of the measurement becomes the I i r l i t  and

the comment ID is changed to note tha t a li m i t  has been exce’-de-u . The’

prog ram INPUT has been initiated to accept both continuous and disc r e t ,,

data , stop when an error is encountered while reading cards , use tr a c i- - l a-

tion tables , disable from doing data conversions , and have no l i m i t s

spec I fied.

Function Speci fication:

The various data reduction al gorithms use cal ibrat i on  c u r v e s to con-

vert from a raw measurement value t i c  a fina l measurement va lu ’ , F ’r

example , a concentratio n can be computed via a cal ibr a t ion curve r i  an

absorhance. Th~ pro gr a ri ap p r ox i m a t e s  these cal it ~rat ion curve s w i t h  e t he r

a piecewise I inear funct ions or long-linea r funct ion s . Given th e

22
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coordinate pa irs , (x 1 , Y 1
), (x 7 , V 2

) (X ,Y ) ,  the system defic it ’ s

the linear function F(x) as follows :

F r x )  = V . + ti. (x — x .) X~—X X . X X ,
I I I 2 I ,+l n-I

M. = 

~
“ i -i- l 

— Y .)/(x.
1 

— x .)

The follow i ng command sequence is used to enter these coordinate pa i rs:

CNI PAR

DA Xl VI Input (x1 , y
1
)

DA X2~~ 2
DA X 3 Y 3

DA XN YN Inpu t (x , y )
EDA End-of- tab le

The coordina tes which define any function can be lis ted by the fol l ow-

ing command :

LSF NC PAR

The va l ue- of the f u rc , ,. t ion can be determined b r  an~ val ue of X l i c e

fol low i n g col cncj nd:

PAR

The capab i I it  v tcc di’ f I ic ’ upper and l owe r I i l l  ts for t h i s  tune t ion

computat ions are provided by the commands as tc c l  lows :

MN PAR VI V I is l owe r I in n t c it  t u n c t  ion
for given parameter

MX PAR VI Vl is upper l i m i t  i t funct io n
c r the g i ye n pa r ar-ne t r

Whenever the l i m i t s  of the func t i on ,‘ire excc-r-clt -J t it’ Conn ie- n  T. ID is

changed to note that t he 1 i m i t  b i a s  ct - c - c  ~xcc’,’i1~~J -

23
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C a l i b ration Curve Computations:

The system prog ram INPUT has the capability of accepting a sequence’ of

coordina tes (X.,Y ) and provide a least square fit to this coordinate

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

V = M ~ X

V = B + M ’ X

Y = 8 4- M~ Log(X)

The coefficien t for the first equation is cortputed by the comand

sequence:

LOFNC PAR
DA X

1 
V

1

DA X Y
EDA n n

The sys tem w i l l  then auto matically print out the or igina l coordinate st,’c~ue’nce’

along wi th the computed value of Y .

N
x 1 V

1 
c’c~ ’c F(X

1
)

X Y ~~~ F(x )
n n n

The coefficien ts , B and M , for the second linear equation are c o r c i c r i t e a

by the command seq uence:

L1FNC PAR
DA X 1 V

1

DA X V
EDA ri n

with the program automaticall y p r i n t i n g  out the origina l sequenet- cci points

w ith the corresponding computed va l ue 0f
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The coeff icients for the log-linear function are determ i ned by u-’ ir , c ,

the command

LGFNC PAR

followed by the sequence of coord i nate pa i rs.

The tabulation of the ori g ina l coord i nate sequence along w i t h  t in

computed va l ue of the function can be disabled with the command

DPRFNC

and enabled by

DPRFNC

The system is i n i t i a l i z e d  to prin t this function .

The compu ted coefficients are automatically placed in the func ti on

tables allocated to these parameters. The command

LSFNC PAR

pe rm i ts a listing of these tables. If the function tabl es for this pn r a - $

me ter were inpu t by one of these commands , the follow i ng would be I cni n t e d

in response to t h is  command .

2
X

1 
V

X
2 

V~

Fo r the log-linea r case , the coefficients are

= B

V
2 

= M

wi th the val ues of X
1 

and X
2 

having no meaning .

Da ta Conversion Constants:

The data reduction algorithms in some cases require one or m o n con-

stant s to fully define these al gorithms . These constants are entered i rc t c ’

t h is  program by t he command

CN PAR VAL

25
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where the number of va l ues entered is dependen t on the al gorithm for

the specified parameter.

Duplica te Data:

Under certain circumstances , a g i ven measurment is pe r formed severa l

time s wi th the fina l measurement being the average of a l l these measure’r ne ’ n t s .

The program provides the capabili ty to accept multi p le measureme nt s an d

perform this average. These dup lica te measurement must be entered i n  con-

secutive order with the command sequence

ID VAL
DU PAR VAL
DU PAR VAL

ID VAL

The command DU i nstructs this program tha t this command lin e is d u plicat e

data for the previous measuremen t. When the program encountera a nc,,’,Isu rt- --

men t for a new sample , the number of measurements received and t h e  dve’ c d c ~e

of these measuremen ts are pr inted .

Da ta Co nt inua t ion:

The p rogram prov i des the capability of using more than one card i n ’

en ter the numeric field information . The command

ADATA

enables the continuation of the numeric fi eld to additiona l cards while-

NOADA

require s all information to be found on one card. The program is i n i t i a I i ; e ~i

to require a command line to be one card.

When data continua tion is used , the following command

CMD ID V I V2 V3 .... VN
can be en tered by

26
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CMD ID VI

Whenever an insufficient number of values are found in the numeric field ,

the p rogram with data continuation enabled expects to find the next card

to have the command DA with more values .

Skip ID Opt ion:

Each comand line requires the spe cification of 6 primary ID tags and

3 seconda ry ID tags. When the Teletype is used as the i nput device , this

spec ifica t ion requires excessive typing. This command allows mea surement

command lines to ski p selec ted ID tags and use the default ID option for

the specification of these ski pped ID tags .

The command

S KP ID ID

ins tructs the system to ski p those ID tags on input for measurement I l ie- s

for those non-null ID tags found in this ID specification . If an ID tag

is null in this command , the user must supp l y this ID via the Teletype

key boa rd for each measurement line. Command lines with a non-null command

code always require the entering of all information .

Lis t Output Buffer:

Valid measurements are placed in an output buffer. This output f u l l e r

has space for 28 measurement s. When this buffer becomes full , this b u t t e r

is emptied by transferring these measurements to the outpu t device. T In

command

LBUF

permits the informati on in the current output buffer to be lis t e d  on t i ne

Tele t-ype.
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Tele type Input:

On tele type inpu t , the NTRAN option should be used to disable

transla tion . The program INPUT prints a (
~

) to request eithe r a

measu rement or a command line from the operator while in this mode .

For command l i nes , INPUT automa tica l l y skips those ID tags wh i ch are

not required to specif y the command. For measure ment lines , the SKP I D

and DEFID data input options should be used to simp l i f y input . The

Au toma ted Ins t rument Use r ’ s Manual gives examp le and addi tional in-

formation on receiving input from the Teletype .

PDM-70 Prog ramm i n9:

The prog ram INPUT has the capability of remotel y p r-3qranc r’inc an

interfaced PDM-70 . The command PROC I sends program number I to th t’

PDM-70. Programs 1 , 2 , and 3 respec t ive ly program the PDM-70 to operat e

the Fisher Scientific pH meter , Ta b s di gitizer , and the Vell oi- , Springs

S-C’~T meter. The Auto mated Instrument User ’ s M a n u a l  provided add i ti o n a l

de tails of this function.

Chari~,e Column Transla te Table:

The command CHTRAN I J replaces the column I table w i t h  the colur ’r

J table at execution time . This command was pri m a r i l y added to pe n - -i t

column 0-39 tables for a 40 column card to be rep laced w i th t a b les

def ined for columns 40, 4 1 , L,2 , . .

28
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Translation Tables:

When the mark cards are used as the input media , i t  i s  necessary  to

convert these marks to meaningful input through the use of t ranslation

tables. Each character from the card reader when received is translated

via a translation table to a cha racter str ing which may be nu l l .  A unique

translation table is provided for each card co l umn .

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

severa l charac ter strings , called fields , by the occurrence of a space.

The charac ter string which defines each field is translated into a new

charac ter string by a unique translation table provided for each f i e l d ,

This fi nal resulting character string is the character strin g printed on

the Teletype and is interpreted by the system as the command line. Each

field in this fina l command l ine is either a command code , an ID tag, or

a value in the numeric field. The character string for each field is

checked for val i d i ty. The ID tags are compared to the lists provided b~

the file DSK:SVSDEF.AR.

Ope ration of Program:

The progran INPUT is loaded by

.R INPUT

wi th the default options be i ng

I . I nput data from the card reader

2 . Accept continuous and discrete data

3. Numeric formats are not checked

4. Card reader stops on error. Read y required to r e s t a r t ,

5. Default ID option disabled

6. Data continuation disabled

29 

—-- - 5 -- - --5 --- - - - 5 ’



- - - 5  -5- - -5 -- -5— -~~~~~~~~~~~~
- -- --5- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - 5 -

A l l  ou tput printed on the Teletype during data entry i s  a copy of the

ac tua l measuremen t information received by the INPUT program. This print-

out should be reviewed by the chemist to val idate that the system received

the correct information . The prog ram MERGE can be used to correct any

errors which are noted within this file.

If the command decoder is used to receive the output fil e  name , the

op tions which may be used are shown in the Data Input Option Table.

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

Front Panel and Back Panel Opera tor Controls.

Back Panel Ope ra tor Controls

Con t rol Pos i t ion

Data Ra te Selector 110 Baud

Card Selec tor Clock After Data

30 
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Da ta Input Option Table

Option Function

IT Inp ut Data from the Teletype

IC Accep t Continuous Data onl y

IC Accep t Discrete Data onl y

/E Con tinue on Erro r Condition

IF Check Numer ic Field Formats (Requires Forma t
Table)

Front Panel Operator Controls

Contro l Position Function

Li ne on PB In Turns Power On and Of I

Termi nal Mute PB In Mutes Transmission from
Co nn ec ted Ter m i na l

Line/Loca l PB In Connects Reader for On-Line
Operat ion

Full/Half PB In F u l l  or Half Duplex Operation

Ready Pb Signals CRB that Cards can hi-
read

Stop PB Stops Reading of Card--

Single-P ick PB Not used by CR8

Continuous-Pick Pb Should not be Ij’~ t-d

_ _ _ _ _  -~~~-
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Several messages may be printed on the Teletype regardin g the status

of the Card Reader. These messages and their functions are sho~- -n in the

follow i ng table.

Card Reader Sta tus Messages

Messages Func t ion

RDY Card Reader is read y, READy ~B was res~ ed

NOT ROY Reader stopped , STOP PB was pressed

HOPPERS? Input/Ou tput Hoppe r is Empty/Full

PICK FAIL Card Jam

COL CNT Excessive number of colu mns found on a caru .

CONFUSED Illega l charac ter sequence detec te~~.

The sys tem reports to the operator errors in the command lines wI-i ch

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

type of error followed by a 2 d i g i t number indicating the approx i i”-at e

co l umn where the error was detected . These error codes are as follows :

Error Messag~~

Code Reason

Bnn No room in tables

Dnn D ispatch error , no EDA coniriard 4 ound

Enn Error encountered , usually given

32
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Code Reasor

Fnn Forma t e r ro r  in numer ic  f i e l d

Gri n Function error , no i n f o r m a t i o n  on 1u— ~c~~ or

Hnn Duplicate data error

Inn ID e r ro r , i l l e g a l or m i s s i n q  ID

Jnn Incor rec t  nur~be r  1 v alue in- r ’ u- - € ’ r i c  f i e i d

Knn Il l e g a l  Cb en’i st g iver

Lnr More lO s received than ~ -c ti~1

M nn Expected 1 or 2 di g it in t~’~ i-r

Nnn Fi l e  present wi t i sane name or il l e g a l  ~ i le

Pnn Dev i ce DATA : not ~
‘ou nd , fatal errc r

Qnn No table for this para reter

Rnn System cannot receive coordin ate--s

Snn Not enoug h coordi nates g iv er

Tnn Translate rror

V nn Cannot perform conversion

Znn Command line is too short

On Tele type input , the system prints a to request a -- ca - ure-~-’e~~t

the opera tor . The follow i ng rules must be followed wh ile t yp in g t h e’ ’ - t’ i~~~~r e ’ - - e ’ t .

1. One space between each ID

2. One space between comment ID and c u rt-n c ¶ i el d

3. Numeric fie l d must be terminated with a RETURN .

~+ . One space between comriand f ie ld  and D,I\ ID.

33 
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INPUT COMMAND SUMMARY

Ca rd
Code Command Func t ion

DA DA Data Card

EN EDA End of data

Al  GDF I D ID Enter  de fau l t  ID , ena ble  d e f a u l t  IC  ~~p t i o r

A2 ONDID Enable defaul t ID option

A3 OFFDID Disable defaul t ID option

A4 LSD ID Ge t default ID from last measure -’nent

A5 SKP ID ID Ski p the IDs g iven

A lO FORM VAL Enable numeric field format chec kin c’, t b-c
numeric field must have same formjt as V~~L

Al l  ONFORM Enable nume ric field forma t checkin g

A l2 DEFORM Disable numeric field format checking

81 CONDAT Accep t cont inu ou s data only

B2 DISDAT Accep t discrete data onl y

83 CONERR Con tinue on error option

84 ADATA Per mit numeric field to be continued
i n the next command lines

85 NOADA Disable numeric field continuation

B6 NTRAN Do not translate , Teletype is i nput  devic e

87 TRAN Translate , card reader is input device

CAl LOFNC PAR Using leas t squares , pass equat ion ~“M~
throug h f o l l ow ing  da ta

CA2 LIFN C PAR Using l e a s t squa res , pass equati on
Y”B+MX t~” noug h the fol l ot’, in g da t a

CA3 LGFNC PAR Usi ng leas t squa res , pass the cn tu ,c t io n
m~~B+M .LOG(X) throug h the fc c llc - w i -’ c s data

CA 1O EPRFNC E val uate equation found by least squ c e—
for each X a nd pri nt V

3/4
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Code Comma nd Fu n ct n -,-, —

CAll DPRFNC D i sabl e system I ron e v a l u a t i ’ - g e q u a t i o n
a f te r  leas t  square f i t

C N CN PAR VAL E n t e r  c o n s ra n t t ~ ~~ - r dat a conversi -c

al gor ithm

CN I CN 1 PAR Enable system t~ - acce pt  t he  ~c i H i n g
funct ion d e f i n i n g  coord ina t e

CN2 LSFNC PAR Lis t  t b - e  f un c t i o n  :it-~ in i ro j  c ( o r c i n a t e s

CN3 LBUF List current out put buffer

CN4 CHCAL PAR VAL Ch eck d~’ta cc-n \-ersio n al Go r ith m

C~ 5 Cb KFN PAR VAL E v a l u a t e  f u n c t i o n

CN I O MN PAR VAL Accep t  t’nu rc t io n  i On -e r l i m i t

CNI I MX PAR VAL Accept ¶ urc t i o r n upper l i m i t

CN2O MXVAL PAR VAL L i m i t  ma> in’un ‘i n a l  mea~~uremert val u e  —

C N2 1 f4 NVAL PAR VAL L im it  m i n m n - u n —  l i r a l  neasurenert - ,- ,Iuc

O FNAM PAR I J Spec i f y data add i t  ion ¶ i l e  n,’ 

C li RFNAM PAR I J t .a~-’c- t he r e p l ac e - e ~- t  da ta  1i le

Dl CF I LE PAR I J ¶:an’o th e cha nge da ta f i l e

02 DF I LE PAR I J t~~~n~ th e deleti o n d a ta ‘Ht ~

D20 CM DCR C a l l  t i — c command Dc-c oder

CH NACHE M I tt,tn - .- the cher’ St

CH 1 PRCI-I EM P r i n t  ti - c ra~ e o~ Ct’Cr’ - i ” (

OF OF Di sab le  s s t e n  t o  do d n  ,, ‘ n ’ , ~ ‘ ‘  i nn c’

ON ON E n ’i h l e  ~~st e-m t n  do da t a  c n n - n r c  i c - cs

CU CU PAR VAL l r t e r  d u pb i c a t t - d a t a

ENI END End o~ data entr ~

88 CHThA~ J Pt - p I act:- co 1 umr I t i t  1 .- ,~ - 
- n j -  r- - - 0

bC PROG I Cr-n d n’ro(: ri’ I -
- 
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Da t a  E n t r y  Exam p le s :

Several examp le s of da ta en tr y us ing  the progran’ IN P~ T are sho n

to il l u s t r a t e  these data entry commands with a wide v , i r i a~ ion of par o-

meters and condit i ons. These examples u t i l i z e d  the data con -,,’rsi oc

al g o r i t  -,ho-,.n in toe f~~llow i ng tables.

Parameter  Conve rs i on  A l ; n r ~~t
1

10

PH 14

C0ND 15

ACID 12

TALK

c&o 9

8

TS 13

SS 9

MBAS 6

NH3 -N 7

TOC 2

TDS l~

3

C2HCL3 3

CHCL 3

n -  1, ~,

PHL~,QL
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DATA REDUCTION ALGORITHMS

Func t ion
Num ber Al gori thm

0 Y = M 1

V 50000 n’z 
~~ (M 1/M 2)

2 V = F~~(M 1) “- M-~ + F~~(M 3) ~ ¶1

3 Y = F ( M 1)

/4 V = F ( M 1) ~‘

5 V = C 1 ~
‘: Exp(C - -’M 1)

6 V F(M 1)/M

7 V Exp ((Mi - 

~1)iv 2)

8 y~~~~~1~~n M ~

V = 100 (P - M 3) 1M 1

10 V F(M 1~-h - C 1)

Ii Y = M 1~~
; F(M- )~~~ M 3

12 V (N 1 M ) 
~~ C 1 5O0OO/M ~

13 V (N 1 - M )  ~‘ 100/C 1

1/4 Y = P1/1000

15 V F n ~tt ) n’n F (
~~ u )

37
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F~’JAM TURB 3 1
3 WO LLA

-5’’

12 SI I TURB 2 I

12 I~ I TURF ~~~ I *

12 17 1 TtTF 12 I

12 110 1 TU!T B 26 1 *

12 113 1 TUFE 5 1 *

12 51 2 Tt~F~ 8 1 *

12 IS I T’’}T fl ~ I

12 16 2 TURE 72 4

12 17 2 TUD.E 4 I *

12 IS 2 TURI J 2 1

12 l I P 2 TURE 15 1 *

12 I ii 2 TU~~P 1 1 *

12 112 2 TUFT 31 1 *

12 113 2 TUR8 15 1 *

F~J D

F igure I S,i - n n t l , ’  Input m d  C t n ?  0 i , nn I or T u r b i d i t y

38
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FNAM P04 02 02
NF’VAL P04 .05
L I F N C P04

C — .c- P1 ~~26a 5
EtA 1 .~~20
Erc~

— C.20 4~~
+~~.(‘Ø +~

‘.‘
~2 *~~ :

OD1
tIA CI!E’-t 2:2 I3Tt0 t-~
6 19 1 P04 1 6 25

7 52 I P04 5.5 1 * +0 .12

7 54 1 P0 4 2f 1 *

7 I~) 1 D34 L :7 .5  1 * +~~.j ’3

7 17 1 P04 18 .5  5 ~

7 IS I P-~)’t 2 25 -
~~~~

7 18 1 P04 14 t?5 * +188.22

7 52 2 P04 C S ~~~~

7 t~4 2 ~-J 4 Y . 2  I

7 17 2 nLi . ~ C -, +2.  ~~/t

7 15 2 P34 3.8 2

7 I~ 2 P0 4 85 2 5 *

:1i U’

F ig u r e  2 Uc n i h ’  I ‘ n n n n , t  and Comput a r  ion for PIio’ ,p h,m t n - -

39
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FNP2I TALK 5 2
NACPP1~t 5 SMITH
CN TAL}( .0 3 2 7
or ;

13 S2 I TALi~ T, A~ 4.~ 1 0 2  -

13 S4 I TALM CL,C, A ’ 4 . 6  102 * + 7 0 . 6 1

I 3  I~ 1 TALU LC,C ,  c~ 22.4 122 * ~ 7 1 2 . 1 L ~

1 3 52 1 TAL}< IC, C, 12 4 . 2  102 *

13 16 2 TAL:--: LC, C,~JH , 1? 12.5 52 *

13 19 2 T c L~-C CL, C~ A S 1. E SC *

13 I? 2 Tc\L::: CL~~C2 2.5 5v *

1 3 15 2 TA i-~ CL~~C~ AC 12.7 102 *

13 24 2 Tr- L : ’- :  CL~~I ,  AR ~.e l22

13 52 2 TAL:-’ 2T ,t ’, At 4.2 102 * +61 .42

13 S I  0 TA L i~ LC, C, lit’ 3 . 7  122

1 3 1 1 1  2 T2LU c~~~c,. AT C . 7 E 2  -.

13 11 2 2 TAL ( CL,C~ t~r “.0 ~~ *

13 18 2 TlLi: LC~~lI, I • 2- sc’ * 22 • 70

tiE

Fi qure 3 S a - - np l e  Input and C e - p n i t a t  ion ‘ or T ’ !al A h ~~a I  i n i t y

~
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FNAM SS 02 02
‘:ACHE7-; 02  SFO 1.Tn
0~!
4 2-4 1 55 200 188672 l866~~l ~ + 122 4.52

4 II I  2 52 221 t~~~986 1(9971 * + 7. 52

4 24 2 55 200 l~~7 5 f - C  1 5 7 5 5 1  ÷4.  tO

4 I l l  1 ES 10 -- C 1f432~ 1(4 32 5  * + 1 4 . c ’ 0-

4 18 2 55 222 lL~~8 1 3 1 42 0 - 2 : 5  * + 4 . 0 7

4 17 2 55 220 1~~7 4 R 0 10 7 4 4 5  +

4 1€ 2 25 2-22 184 990 184971 * ÷ 7 . 0 0

4 21 2 22 202 189737 169724 * +6 . 50

4 16 1 52 252 187 0-El 1870-32 ~

A 52 1 55 422 ! 7 1 m 4 7 b  17 4 4 7 1  + 1 . 7 5

-i~ 15 1 55 20-2 157 50-5 157/482 * +11 .52

4 1 1 2 0- 50- 102: 158P84 15-8871 * + 1 2 . 0 ?

4 110 I ~5 10? 0345-~~0- 2~i’/4c81 *

4 17 1 52 ICc ’ 2373Q 3 2373K9 +3.33

4 11 3  1 SE 10-0 027523 221510 * ÷13 .20

4 11 2 I 55 75 237140 237597 +57. 33

‘4 2- 1 1 55 202 0-27952 227950 * +1.02

‘-4 1 1 3  2 52 100 241039 0- /41232 -~

‘4 52 2 52 400 2382f-° 2~tk2€ 3 *

4 1 12  2 S~’ 1~~0 23019Q 038162 * 
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L 2 t C

4 2-4 1 55 +1??’ . Sc -
4 I I I  0- 2-5 +7 .50
4 S4 2 55 + 4 .5 0
‘. 1 1 1  1 25 +14.22
‘4 i S  2 55 ÷- ‘.. 20-
4 17 2 52- ÷2.50-
4 16 2 5-5 +7.22
4 5-1 2 55 ~~~~~~~ ~~m

4 16 I SE ÷5.4”
‘0- 1 5C -‘ - 1 . 7 ”

4 IS I 55

~ 1 10 2 52- ÷ 13 .2:0 -
4 ii:’ 1 55 + 1 . 2 : 2
‘4 17 I 5’~ + 3 . 3 3
‘4 1 1 3  1 25 ÷13.02:
/ 1 1 0 -  1 55 +57.33
/ 

~‘1 I 5-5
4 1 1 3  7 20-

1. 0-2 0- “S. — 1 . 5 2:

F i j u r e  /4 Sample Input and Cnw::~n n t a !  ion t on Suspended SoI

C’ ’- ’-’ ‘“ — ti 01 -0 1

k, A l  - ‘ — .

C’- I .s,2:1~~7~~3

InCH ~ ‘ ,‘ I Ii C

~ 2 • V .’
+7.:’? -2 .70-

C~) : J - 
-

F~ 12 I :-iO— 24 5 • ÷0- . /l-~

16 2 ‘1fl — ’
~ 0-P. 3 0-5

F i~~n ir .- 5 S-ii ’rp I. - I ripu t anid C n T -rp m I - i t I,  m r  I - r ‘ l i t  r i ‘ n i t  e

- 4
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F ;JA: -t PH 1 0-1
0 - 2  FP O U~1

13 1 1 1  2 Pu (.7
13 19 2 PH 7 . 1
13 1 1 0 -  2 21: 11.2
13 15 2 2It 

~i . I
1 3 1 7 2 PU 7.0
13 15 0 PH 7 .7
13 ~~ 0- ’7-’ 7.1
13 52 2 PU 7 .2
13 S1 2 7:-~ ~~~13 1 1 1  1 Cii 9•7
13 1 1 0 -  1 PU 11.9
13  19 I 77 c’.,:
13  I t -  1 PH
13 IA  I PIt ./

I S  17 1 2:: 1.1
13 15 1 211 8.5
12  0 - 4  1 71: 7.,’~1 3 ESi 1 Ct :  9 • -‘;

13 0 - 1  1 P1-I 9 . 1
Er I E

Fi gure 6 Sample Input and C o n n p u t a t  ion for PH

5014 0-3 03
:JACHE: -r 23 ~~~~~~~~~

c:~; so’.
L 1 F~JC
EtA ~

‘ — .

LA I — .1~
’l 0 - 4 1 l

E Dc~

+ 2. 2:’
+0.27 —P .42 ‘ — - ‘.40-

7 .14 * — 2 . 1 - n
011
LSICj’C SO .’n

+2 • 7,”
÷ 2 .  — ‘.42
+1 .0 2:

12 1 1 3  0 50 4 52 r~~~’ + T V o . 7 1

12 1 1 2 :  2 5 04  ~ 3 25 *

1 2 1 1 3  1 E0’~ 2 5 I n ’ *

ti r-

F i q~ r C 7 2-i ip I e I - pi t a i n -  I C nn n j nt t a t  I on - ‘ - r  Su I a

143
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C2H CL 3 0 1 0 1
7IACHEI’l 01 sRc~s-: F
L1F ’JC C2ICL3
21’, 0 0
CA 1 .1:47590-7
EPA

+ 2 .2 :2
÷2.00 * ‘ -  +0.22

÷ 1.0 2  + 2 .2 5  * —

07
C27C L 2 .05

6 It 1 C2HCL3 0 < +0.75

• 6- 16 1 C2HCLO 14 .4  *

S 14 1 C2LCLO -
, 

* <  + 2 . 0 5

6 11 0 1 C2HC72 C’ ÷ <  +2 .25-

6 5-2 1 C iUCLO -
- 

~~<

1 18 1 i1}:(L3 1’ ÷ 0.2:5

7 IS I C0-HCL3 ‘~~. * + 2.22

7 If - I C2HCUS ( 1 * .2 . 92

7 112 1 (2]iCL3 0-

7 2-4 1 C2HCL.3 C

7 52 1 C2HCL3 2: + 7 . 2 ”

7 1 1 3  I C2H C L3 2 • ~~‘.I:’

7 I~ I C2H [L2 6. I * ,‘

F

F n~tj  n e  8 ‘ 4  :~ - I. - I ri i nn n n t  Cor ’npn i ( i t  ~r’n I (nr C,, t~ L

1414 
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2.1- :- : CHCL3 01 01
C U !  C:!CL3

V V

I .0- 3i~ i’75°

) St

C l  CPAI- :E
PCC’U12: P~ A7E

15 I C11C73 7.5 * -s-~~.3Ø

~ 1~ I C~~C_ 3  8.2 * +0.31

Sit 1 CHFL3 6.9 * + :2 .2 t

€ 1 12  1 C:- tCL 3 5.2 ~ ÷ 2 . : , ’

~ 0 -2 I VItCL3 5 ÷0- . 19

1 18 1 CI CL3 8.3 + ÷ 0 . 3 2

7 18 1 CIICLO 1 1 . 3  -

7 If -  1 C FC L3  1 2 . 3 -

7 11 0 1 CHCL3 1 1 . 2 -  *

7 0- It I CHCL2 1 1 . 0 -  ~ +7.45

7 S 2 I C’ti i ’73 1 1 . 5 3
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8 1 1 0 2 SIBAS .1468 30 *< +1.00

8 I l l  1 M~~A 5 - - - 0-38 1 30 ÷ <  +1.00

8 I I I  1 72-AC .0557 3~ +<  +1 .00

8 11 2 2 NBA S . 96 98  20 * +9.52

8 11 3 I 512-AS .5330 20 * +5.26

8 11 3  2 MFJAS .3 61 1 20 * +3.55

8 51 1 MEAS .2252 100 *<  +1.00

8 Si 2 CIBAS .0089 122 *<  +1 .00

8 52 1 MBAS .0109 100 ~~
< +1 .00

8 5-2 2 51BA S .0216 100 *< +1.00

8 54 1 M~~A 5- . 02 6 0  10 0 *<  +1.00

8 54 2 NIBA S .0222 100 *<

EPPFN C
L 1 F N C
51; 0- 4
DA 1 2
DA 3 C
DA 4 8
LA 10 70
FDA

+ 5.00
+2.00 +4.00 ** +4.(~~

+2.00 ** ÷2.00
+ 6 . 0 - 0  *÷  + 6 . 0 - C

÷4 . 2 0 +8 .00  * *  +8.20

L~~ FCJ C 1-1545-
+7 .20-

÷2.00

u~ r’

F i t  m m ’ -  1 3 ‘-i - i  n p l c’ In~ - m l  (Tumimpul i t  on fIrm OBAS
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~N N H 3 -~’J 3 . 45 2 9 3  - .0-408985
ON
8 SI I Ui13-N 165.7 1 -

,**- +0.00

8 S2 I N}13-U 10-2. 2 1 *~~ +0.01

8 54 1 NH3—U 146.3 I ~-*  +2 .51

8 IS I NH3—U 57.4 1 ~~~~~ +0.33

8 16 1 UH3-CJ 119.0 1 -** +0.03

8 17 1 1111 3—51 1 1 1 . 5  1 ** +0.04

8 lB 1 WU3-N 45.7 1 +0.53

8 19 1 1 :513—51  5 9 . 4  1 ‘-
~~
* +0.30

8 110 1 511-13-51 61.9 1 ** +0.27

8 1 1 1  1 51513—C! f8.7 I ** +0.51

8 1 1 2  1 i’JH2~~CJ 62.6 1 ** +0.27

8 11 3 1 13513-51 126 .3 I ** +5.54

8 51 5 51513—13 813.8 I ~~* +0.59

8 52 2 :-~i-13—:~ 15- 4. 5 1 ** +5.54

8 SL 2 11113 — 51 11 6 .9 I *-* +0.03

8 15 2 5151 3-Cl 47.2 1 ** +0.50

8 16 2 N H 3 - ’s 1 3 .e~ 1 ** + 5 . 0 6

8 17 2 NH3-1i 106.7 1 ** +0.04

8 110 2 1151 3—11 — 2 . 4  1 s *  + 3 . 8 1

8 1 1 1  2 IJ IoS-Ci 57.9 1 ** +0.32

8 113 2 135-3-11 98.9 1 ** +0.26

F I nj m r c’ 1 1 , Sarip 1 r- Input - i n ’  i i  Com pu t ~m t on I ’ m A “ n -n t in
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L 1ST

The Data Hand l in g System provides the ca p a b i l i t y  of l i s t i n g  h a t - i

files , in t o r r n a t i o n  fi l es , and the ID tags on the Teletype . Thi s  l i s t  m c i

software is loaded b y the commands :

.R  DAHDLR

When loaded , the system w i l l  respond with

DATA HANDL ER

F U N C T I O N ?

where the operator must enter the appropriate l i s t i n g  command. Ar’\ ~~
-
~~~ - ‘ -

device name such as device DATA and device INFO must have bet- -’ dc i m m d

the OS/8 mon i tor ;-nI th the ASSIGN command prior to c a l l i n g  th i s pr ’L-~ ran ’ -

Any attet-’pt to li s t  a nonexistent “i 1€ or a file i n the ~. ro rc i  ~~n m’ i ’, - .1 I -

result In an e r r o r  w i t h  the systen returning to the Key Boar ,’ ~
‘ r-i t r ,

Da ta F i l e s :

Data files can be listed on the Teletype with either the cornn-’ ,m ’ ,~ L I~

or the command L ISTPR I . The command LISTPR I i gnores the secn ”’J,nr~ D ‘ a

Two examp les are shown to illustrate this data file l i s t i n g  ccnnct’ n ’ -

user of the system must supp l y the f i l e  name to the syst er- .

Information Files:

I nformation files can be listed on the Te let ype w i t h  t I  th i’ r 51

command LINFO or LIST INE. The command L’iNFO l i s ts the tc”npm r,m r ’, r— ftr” ,3-

ti on f i l e  IN F ’O :INFO .IN which is created durin g ri-~~’ rt and p r i r ’t p Im ¶

generation. The command L I STINF per nm -~its the operator I n  l i s t  an

tion I li e with air arb itrary nane .

I:”



_ _ _ _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘
~~~~

The examp le shown list s the file INFO :INFO , IN which contains 2 ri cCrC’,.

Shor t I D  Tags:

The shor t ID tags be l ong i n g  to any ID class may be listed on the

Teletype by entering the command LISTSD. rhis l i s ting sho~r- -; both t I e

in terna l ID tag and the short external ID tag. The ID tags are handl ed

i n te r n a l l y  by the Data Hand ling System as positive integers be t ween I ond

63 where the external representation is a character string. The 1 st i n ,.

of the Chemist ID class provides a correspondence between external and

in terna l ID tags required by the file namin g command step during d ar,i

entry. Examples are shown to il lustrate the lis t i n g  of each ID class.
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FUNCTIJI’J?L1 ST

I N P U T  1-ILE? tlISMO5 .02
1 3  S2 1 TAL~ 69.7749 T, 5511 T51 A~
13 54 1 TAL;-: 7O.e~1 99 CL,CI Sd-:I TH 45
1 3 I S I TAL~< 313. 14 LCi C~ 1151 1 “Ii PS
1 3 S2 I TALn< € 4 . 4~~99 IC ,C ,  5 - S l I T S  10
13 1€ 2 TALS 322 .35  LC,  ~~~~~~ 5 - SlI T S I~~
13  19 2 TALl- -: ‘4 6 . 0 5  C L, C ,  51-1 1 151 40-
13 17 2 TAL: :  76.7499 CL, C, SM I TH
13 15 2 TAL -: 19 4 . 9/ .5 CL~ C, CTTIIT5 - 45
13 54 2 TALK 55.2€ CL~~C~ S:-IITH AS
13 S2 2 TAL’~ 61.4 CL,C , 5- 511 T H ~~
13 SI 2 TALK 56.795 LC,C~ SM I TH i~9
13 I l l  2 TALK 82.8899 CL~~C~ 5-1 1 TH AP
13 11 2 2 TALK 1105 .2 CL,Ca E-I I TH A~
13 18 2 TALK 30.7 LC~ H, SM ITH
I N P U T  FILE DISMO5.02 HAS 14 POINTS

Fi gure 5 Samp le Lis ting of Data File

FUNCTIOInJ?LI STPRI

INPUT FILE”?DIBR27.0l
8 IS 1 MBA S 40
8 15 2 MBA S > 40
8 16 1 MBAS 23.6291
8 16 2 MBAS 2S.€66 7
8 17 I MBA S 1 1 .1 5 92
8 I? 2 tIDA S 12.0082
8 18 1 MBAS < 1
8 18 1 MBAE < I
8 19 2 MBA S 5.11681
8 I1 c ~3 1 MBA S 3. 32817
8 110 2 ML3AS < 1
8 11 1  I .“IBA S < I
8 Ill I MBA S c
8 111 2 2 MEA S 9.51784
8 113 1 MEA S 5.25543
8 113 2 MBA S 3.57798
8 51 I IIBA S < I
8 51 2 MEA S .-:

8 S2 1 MBA S < 1
8 S2 2 MBAS C 1
8 S4 I MBA S < I
8 SLi 2 MBA S < I
INPUT FILE 51BR27 .0I HAS 22 POIr~JT5 -

F iquri’ 16 San ’npl t’ L i  —,t I nq ot  Data Fl i~ w i t h  Pr i - - c i r  y ID T,mn m -
~
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F UN CT ION? L IN FO

INFO RECORD =

1 3 2 4 0 0
DAY

1 1
PNT

1 51
2 S2
3 54
11 15
5 16
6 1 7
7 IS
8 110
9 113

PEP
1 2

PAR
1 PH
2 COr’JD
3 TALK
4 TURE
5 TOC
6 TS
7 ~~~~

8 TDS
9 N1-{3-N
10 NO-N
II P04
12 50 4
13 MBAS
14 PH~~~OL
15 G&O
I 6 BOD

SI S
SEGM B~4T ~ 5
OPTION ~ R~~ ORT

55
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INFO REC ORD = 2

1 3 2 4 0 0
DAY

1 2
PNT

1 51
ec .~~~~

3 S 4
4 15
5 16
6 1 7
7 18
8 110
9 113

PER
1 1
2 2

PAF
1 PH
2 COND
3 TALK

5 TOC
6 TS
7 ~ T 5

8 TDS
9 NH 3—~J
10 NO-N
11 P04
12 504
13 1’IBAS
1-4 PH~~4O L
15 c-&O
16 BOD

DI S
SEGt4~~iJT = 5
OPTION = R EPORT

Fi gure 17 San ’m 1il e L i s t  ing of ln for~iat ion F j  I~-
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FUN CTION?LI STSD

I 17? DAY

1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 1  1 1
12 12
13 13
14 14
15 15
16 16
17 17
IS  MAX
19 MIN
20 AVE
21 tiI PTS
22 RA NGE
23 ST E

Fi gure 18 Sample Lis ting of Day ID

FUN CTIOt ’1 ? LI ST S El

ID? Pri T

1 51
2 52
3 S3
4 54
5 IS
6 16
7 17
8 18
9 19
10 11 0
1 - 1 I l l
12 1 1 2
13 1 1 3
14 PSI

F i gure 19 Sample Listing of Point ID

57



---5 -

FUN CTION?L1 STSD

I 575-PP

I TE N P
2 PH
3 CONE
4 ACI D
S TALK
6 G&O
7 T!:PP
~
9 55
10 55-
11  ~~
12 TOC
13 COEl
I l-i SOD
I S T1*J
1 6 AL
1 7 ZN
18 P0 4
19 FHF~’J0L
20 CR
21 PD
22 FE
23 CL
24 504
25 FLOV
26 HAP-S
27 riPA5-
28 NH3-N
29 NO-N
30 NCEL
31 CA
32 TOS
33 ~75-5
34 CCL4
35 BFJ’JZ
36 C2HCL3
37 CHCL3
38 TC
39 TIC

Fi gure 20 Sarrip le L istin g of P a r , i ” e t r - r  ID Tans
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FUrICTION?LISTSD

ID ? P EP

1 1
2 2
3 3
4 1 A
5 15
6 IC
7 2A
8 2 B
9 2C

Fi gure 2 1 Samp le Lis ting of Period ID Tags

FUN CTION?LI STSD

I D ?  515

i i
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
121 10
1 1  11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 21i
25 25
26 26
27 27
28 28

Fi gure 22 Sample L is t i ng of D i screte 10 Taqs
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FUNCTION?LISTSD

ID? COM -:

1 <
2 >
3 *

Fi gure 23 Sampl o Listing of Commen t ID Tags

F U!II CTIQN? L I ~T

I D ?  CHE~

1 DRAKE
2 BRO~ !N
3 l~’0LLA
4 ROZAK
~ SMITH

F i gure 24 Sam ple Lis ting of Chemist ID Tags

FUN CT 1 O N ? L z  STSD

I ID? OVAL

i T
2 CL
3 LC
4 IC
5 11
6 C
7 G
8 N H
9 IP
10 Q S

F gur e 25 Samp le Li sting of Qua l ity ID Tags

FUN CTION?LI STSD

I D? A CC

L A R
2 10
3 OM
4 ZR

Fi gure 26 Sample L i s t i n g  of Accuracy ID lags
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MERGE

Each of the files created during the data entry step can be merged

in to a master data fi l e  using the program MERGE .SV . The program MERGE

l i s ts the n a r n e  of each data file which has not yet been merged and receive s

a respo nse f rom the superv iso r on the par t ic u lar  ac t ion to be ta ke -i . The

progra m MERGE also provides the capability to either delete measu rene r i ts

or cha nge measurements within the master file.

The me rge operation is normally requested by the command

.SUBMIT MERGE

which submits the BATCI-4 inpu t file MERGE .BI to the OS/8 prograo 3 A T L h ,

This comma nd has the data handling system perform the fol lowing ste-p~- :

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

system program DIRECT. These files contain the names ot

al l  files whose names beg i n with Dl , 02 , 03, and MASTER .

• 2. Run the program MERGE .SV to create a new riaster data t i l e

by updating the current master data file.

3. Change the first letter in the name of each fi l e , used to

up da te the master f i l e , to the letter A with the syi- tem

program FOTP .

The MERGE prog ram accepts as input one master file to be upda ted

and up to 25 data files which are merged into a new master t i l e  h-~ thi s

prog I Jil . I n  add i t  ion , one change da ta file and one dc let on data I ~
-

may be optionall y accepted as input. A l l  measurements w i t h i n  the d i t a

deletion and data change fil e s  are first  read into a data ar ra~~. E.i~~h

measuremen t from the master f i l e  i s  ther compa red to the measu rer’ ,’nts i i i

this data array. Wheneve r the Day. Poin t, Period . Pa r a n t s t t r ,  r i d  D i ’ ~~r n - t t -

6 1
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ID sim ultaneios l y agree , the measurement in the master input f i l e  is - i t h ~ r

dele ted or changed. The measurements wit h i n  the data addition f j l e -~ arc

merged d i r e c t l y into the new master file and are not compared to the

measurements in these data arrays of change and deletion measurements.

The f ile DSK:UPDATE .ER is created with a message to the supervisor

wheneve r a match from the master input file is not found tor all entries

in this data array. This fi l e  contains those measurements for which a

match cannot be found. The file UPDATE.E R can be listed w i t h  the l i s t

option found w i t h i n  the program DAHDLR.

- :  When loaded , the MERGE program provides a brief summary ~ t the merge

comma nds which are shown as follows :

COMMANDS A R E  AS FOLLO~~5;
AD, ADD DATA IN THIS FILE TO MAST 0-TS FILE
CH, CHANGE DATA FILE
DEL ., D E L E T I O N  DATA FILE
NUL L R E 5 P O N 5 E ~ NO A C T I O N

The p rogram then lists the names of the files on the device DSF : , one

file name at a time , for which the supervisor must respond with e i t h e r

a AD , DEL , Cl-I, or nul l  inc . This procedure is then repeated t n i r  the r i l e s

on the device SYS:. An example of this print-out is as follows :

P5K : FILES

DATE 1 9-OCT-75-

t 5 - R :C1~~JP 7 .0I?AF
05K: 5-113P09.02?AD

DO R:  D 1 B R 1 B .0 2 ? A D
C 5 - K : E I D RO 6 . 0 1 ’A t

CY~~. FILES

SATE 1 9-OCT-75

OTHER FILES?
LAST MASTER DSK:’,14~~T5-~~~~ 1
OUTPUT FILE? 5-Y 5- :S-IA 5-TF5.Z2
-lA STER INPUT F I L E ? S - S c - 5 - T E P .  t?- I

62
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The program gives the supervis or the option of speci t ing one or -
~~~

more data addition fi l es whose names differ from the fi l e  nami ng COf~~~C~~~

tion. The message

OTHER F ILE?

is li sted on the Teletype . A nul l  response to this message term in ate5

this section of the prog ram. Othe rwise , t h i s  q ues t ion  i s rep er t e d ur~t i  [

a null response is rece i ved.

The prog ram searches the files DSKD IR .AR and SYSDIR.AR for ttiosc I
fi l es with a name of MASTER. The master f i l e  wh i ch has the Ia n u, -- - t  ~~~~~~

ten s io n is se lec ted by the porgram as the last m aster t i l e  ~-.-i th rhu mes-

sag e s uch as

LAST MASTER DSK :MASTER .O9 -
~~~

being p rinted . The program then requests from the supervisor the namt - ot

the next master file wi th the message

JUTPUT FILE?

I t is reconirnended tha t the supervisor use the name of MASTER w i t h  an cx-

tent ion derived by incrementing the extension on the  last n L 1 - ~ t n - r  t i l e ,

The program then requests from the supervisor the name or thu rna- t ~-r

input f i l e  with the message

MASTER INPUT F ILE?

T he superv isor  would no rmall y re~ pond by typing in the n~r nr- of t I n t -  l us t

-r a ter f i l e  - A null response to th i s  qu r s t ion is pe rr n i t  ted - tln w -v r

this question is asked twoce whenever the f i r s t  response is n u l l .

The prog r i m  pr in ts t he nar’ nc of each fil e  v~hen t ‘ii’ p Ioq I am u

t h i s  f i l e  to update th u r- n r ste r f i l e .  The narni- of each t i l e  u- t n t  u -n d ,i t~

the mast -r f i li ~ ha- i t s  nun n changed to p rov ide  the  d i t  i h i n t  i - - S t - n t -

-i it  h ar account i ng techn i i t o -  -
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REPORT GENERAT I ON

The Da ta He nd l in ç~ Sys tem is capable of generat ing reports and p r i n t -

p lo ts of selected data using a w ide var ety of report and print -plot

formats. The ge nera l repor t forma t s are de t e rmi ned by t he sor ti r - q or de r

and are shown for continuous and discrete data in the following f i gures.

Con t ’ nuous Da ta Report Forma t

Continuous

Firs t O ider Second Order

Th i rd Order Fourth O rder

Discre te Data Report Forma t

First OrHer

Second Order Third Order

Fourth Order Fifth Order

Repo r t generation is acco mplished by the system in four d i s t  n c t

s teps which are:

6~

- - -

~
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1. Mas ter Fi l e  Determination

2. I N F O : I N F O , I N  F i l e  Genera t ion

3. SORT

4. REPORT

The file INFO. IN con tains one record for each report requested.

Each record con tains information such as: —

I. Order of Sort (Report  Format)

2. Op tions (Report/Plot)

3 . Segment Size (Number of Columns)

ID l i s ts

Dur ing the SORT s t e p ,  t he i n fo rma t ion  necessary  for  the repor t  k

re trieved from a specified data file and sorted. A temporary dat a ~ i l-

i s  created on device data for each record in the INFO .IN f i l e .  T e

REPORT step then formats and prints the informatio n in each of t i t ~~~~
,

tempo rary files. The REPORT p laces al l ou tput in the fil e  OUTHL~~~--~ i f .

By def i ning OUT wi th the ASSIGN command as TTY , the reports and p r i t ’ r-

plo ts w i l l  be printed on the te letype .

The report generat ion step is normall y requested b y the conir---ar -d

.SUBM IT REPORT

wh ich  s ubmi ts  the BATCH input f i l e  R EPORT. B I  to the OS/ 8 p r n m ; r i~~ BATC h .

The dev i ces DATA , INFO , and OUT must be defined to os/8 pr io r  t n  s t a r  t i n ;

the report generation step. This command has the Data Hu r dl in g Sy si t -- -

perform the following steps:

Crea te the files SYS:SYSD IR .AR arj D S K : D S K D I R .A F  w i  t t  t b t ~~~~~t n i

program DIRECT. Th ese files are created to provide t t - c pr oqr r’~ 5-A OS L S

w i t h  the names of a l l  1 i l es  w i t h  th e ra-- u- ‘in - l ’-T E R . 

-- - ---5- 



2. Run the program DAHDLR .SV to create the f i l e  INF O :IN F C - . ft.

3 . Ru n the program SORT .SV wi th the mas te r  f i l e  and i n f o r ma t i o n

f i l e s  s p e c i f i e d  in step 2 to c reate  the temporary data f i l e s  fc r

the REPORT step.

4. Run the program REPORT .SV to generate the reports and pr i nt -

p lo ts specified in the previous steps. The output is p l a ced  i n t~~e

f i l e  OUT :REPORT .RP.

The program DAHDLR when loaded produces the following messages

DATA HANDLER

FUN CT ION ? REPO RT

fo r which the operator must respond vj th the command REPORT to speci n v

the report opt ion . The pound si gn (~) is used to prompt the user t I- n t a

rep ort  genera t ion  command is  expected.  The f i l e  I N F O H N F O . I N  c o n t a i n s

$ one record for each report or print-p lo t specified.

Befo re the report generation commands are discussed , seve ra l I i s t  i n n S

of records from the file INFO: IN sith the corresponding rep ort or p r i n

p lo t are shown to demonstrate the res ult to be achieved from th ese co rm imi ~~.

Please note that each record of the f i l e  INFO .IN contains th e fol1cs ~inn;

I nforma t ion :

I . Order of Sor t (Report Format)

2. Op tions (Report/Plot)

3. Segment Size (l4uriiber ci Columns in Report)

4. P rim ary ID Lis ts (Comment ID not used)

The order in wh i ch the lO s are p laced wi thin the ID l i s t  d e t e r —  ‘r-

order the lOs v.il l appear in a report.
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A g iven ID tag should appear in a l i st  only once as the SORT step w i l l

onl y use the first occurrence of the ID. The identification of rows i n

a repor t requires 25 columns while each column of data requires 9 columns.

A Teletype w ith 72 print positions allow s a maximum segment size of 5.

INFO RECORD = 2
1 3 2 1 4 0 0

DAY
1 1

PNT
1 Si
2 S2
3 S3
4S4
5 15
6 16
7 17
8 18
9 19
10 110
11 1 1 1
12 1 1 2
13 113

P VP,

PAP
1 PH
2 PONt
3 TA L~-:
.t~ TU~~r;
5 T O C
6- TS
7 ~

.S

~ 705-
9 .-J H O— :i
10 NO-N
Ii  P04
12 SO/i
13 N~BAS
1-4 PHE~~-)L
15 0~.O
16 t .or-

DIE
SEGM FNT = 5
O P T I O N  = PFP OPT

F igure 27 l r n t n n r  n i t  ion P i l e  f~~ r 
~ ar - n t 1  I, - ~ t - pn rt
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TITLE OF REPORT
THIS IS A SAMPL E HEADER

CLDISON UNIVERSITY, CLEM SON SO UTH CAROLINA

C O N T I N U O U S  DATA

SAY 1 PERIOD 2

SAMPLE P O I N T  PH C O N D .  T. P.LK ?FD.  T O C

SAMPL E POINT 5-1 7 .6  176.0 152 E 3
SAMPLE POINT 5-2 7.7 159.9 69 5 8
SAMPLE POINT 5-4 7.8 1 44.7 57 4 20
SAMPL E POINT 1—5 7.6 835.7 208 92 772
SAMPL E POINT 1-6 12.0 2204.8 3300 400 141 6
SAr’IPLE POINT 1- 7 9.1 209.3 79 32 25
SAMPL E POINT 1-8 7.1 1 06.0 66 1
SAMPL E POINT 1— 1 0 12.7 2860.0 13500 650 1 835
SAMPL E POINT 1- 13 8.6 16 147.8 327 42

T. SOL VOL. S TDS NH3-N N O - N

SAMPLE POINT S-— I  87 *******  68 . 10  * * * * ** *
SAMPLE POINT 5-2 82 ******* 79 .10 ~~~~* * *s *
SAMPL E POINT 5-4 70 ******x 69 .07 ~~~~~~~~~~~~~~~~~~~

SAMPL E POINT 1-5 1597 ******* 1532 ‘P5 **~~~**~~~*
SAMPLE P O I N T  1-6 875 ******* 500 .~‘9 ~***s**
S A MP L E  P O I N T  1- 7 156 ******* 11 6 .09 * * *
SAMPLE POINT I - ~ 28 ******* 25 .07 1.0- 2
SAMPLE POINT 1 — 1 0 11783 ******* 1 1 5 1 7  . 5 7  ****~~~ **
SAMPL E P O I N T  1 — 1 3  1 1 9 8  ******* 1 1 7 5  .0~ * - * * * * * *

T . P04 S04 MBA S PH~~~OL

SAMPLE POINT S- -I m**** ******* ~ * * * * * * *  * * * *. *- *

SAMPLE POINT 5-2 1 .15  ~~****** 0 ** ~~~*~~~** 7

SAMPL E POINT 5-4 .26 ***x*** 0
SANPLE POINT 1—5 1 4.19 ******* 121 t * *~~~*** * * *. s s *

SANPLE POINT 1—6 ~~~~*~~~~ **  54 13.78 t -~~* * *~~~~
SAMPLE POINT 1-7 1.30 ****t** 0 * * * * ** *  * * *.~~~.s

~A~-~PLE POINT 1— 1 0  * * *-* * * *  * * * * * * *  3 •* * ~~~~~~~.

SAMPLE POINT 1 — 1 3  ~- * * *~~~ ** 1079.0 4 *s*- .** t  * *~~~ ** e *

DO P

S-AMPLE POINT 1 - 1 3  l A S -

F quro 28 S - a - n i t  I ~t R e r n m r t

A 5
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I NFO RECORD = 5
1 3 2 4 0 0

-AY
1 1

3 3
A

5 5
6 6

8 8
9 9
10 1~II 11
12 it’
13 13
1 4  1A
15  15

P:JT
1 51
2 52
3 54
4 IS
5 16

1 1
2 2

2 cO::~-
3 ~~~~~

5 T1’~L~
D I  S
S F i ~- J F ~J T  S
OPTION = PLO T

r n I c r .n-r e i u rn F i 1 e n nr S i n np It- Pl ot

-5 -- 5 - -- - - —---5 — -5-
~~
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?L )  1 :PH ~ T S i
- :~~~: i:-~ut ; = -) . 1

I !)  I i -t t2!  = .8
7. 627Ct,

:-t t,2~EEP “i t ~ ~ 3 I t T c = 2t

¶?PEP L I N I T  = -
~~~
. I

; “r:E~ L1 :-1T = 1

PLO T 2 : C O ~tE :2
= 2 3 3 . 2 8
= ‘ n

_
n .

~- n  :.t - 1 c ~ 179 .78 1
N U ~:: ¶ :  O F PO~~N T 2 = 27

U~~~- FF, 11 - :IT = 28Pd
0 LOYIF L1 :-II T =

L )  3 :Tn\L.1 AT S-~
=

=

5. 1~ i7C
! I I ~ F~- -J J- P O F : T 2  = 27

pp —~~~- L 1 - I IT  = 3 27
L O - ’~~P L I N T

PLOT -~~ : IT T

‘-
~~~~-~~

-
~ ~~~~~ = 12. 1

= 7~~~ 2

• 2 2 5/ ,
c:•::-si. j~ t)rn n . T n ’ = 2”

;‘~~F~ L ! - : IT  = 1?. 1
I nt;~~ L 1- t I T  -. I

PLOT 5- : PT
MA X I ’tt ’:J = 3~lc~ ’

-~~‘i. 5 1~
r~~~~~( . ( ‘ 7

~ n~~ roi~: C

j, r r n f - p LI - t I T  = 000 ’
LO~ ’ER L~~’-tI ’. =

---.-*-,------ - - - - - - - --- --- -

~

-- - - - - -
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I
I
I
I ~AY 1 :‘E~-:. : 2 3 /4

S PEP . I : 2 2 A
PFP. 2 : 2 5 3 4

2 C F?. i : 2 514
I PFI. 2 :~~~~

- ‘4
i, AY 4 FE:: .  1 :~~~ 3 1 1I flE’-~. 2 :52 3
L A Y  5 25’.. 1 :52  3

PEP. 2 :2 5  3
- 7;;-,’7’ 6- P 5 F ~ 1 : 5. 3 AI 772. 2 : 2  3 4 1 5

DAY ? P~i ’ . I  : 2  5 3 4
PFT. 2 : + 3 14

I PA’.’ 8 PEP. 1 : 25 3 4
I F5’ . S  :2  5 3 4

~ 7FF .  1 : 2 3 4

I 7 2 ’ . 2 : 2 5 2 4
DAY 1 2 5-; • 1 : 2 5 3 4

: s ~n . S- : + 7
PAY 11 P7 ‘7 . I : + 3 4

I P Y F .  2 
~

- 3 14
PAY 12 PY’. 1 : -f’ 3

P 1-7. 2 : 2 5 3 4 1
i n n ’ ’  1 3 PEP . I : 25 3 4

PEP. S : 2 5 3 14
DAY I / . Pn: :, I : 2  5 3 14

P 2 . 2  : 2  5 3 4

F i p il e  30 S in -np 1 1 -’ P
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L is t Ed it ing Commands:

The Day, Point , Per iod , Parameter , 2nd Discrete ID l i s t s  can be

created , mod i f i ed , and l i s t e d  w i t h  the f o l l o w i ng  l i s t  e d i t i n g  co m rnands.

LIST EDITING COMMANDS

Comma nd

N E W  I D L I S T  0€-l ete a l l  ertries in IDL I ST

A IDLIST I Dl ID2 . . . 1DM Add l Dl . . . ION to IDL IST

A Dl 102 . . . 1DM Add 101 . . . 1DM to prev i ousl y
named l~~L I S T

D I D L IS T  1 0 1  102 . . . I O N  Delete I Dl . . . 1D M f ror-  I D L I S T

C Dl 1D2 . . . 1D M D e l e t e  1 0 1  . . . IO N fror ’ previou s1~
name s IDL IST

C IDLIST OLDID NEWID C hange first occurrence of OLDID to
l’1EW10 ii’ , (OLIST

c c Lr-io PEWID Change f i r s t  o c c c r r e n c e  of C L D I D  tu
NEWI D in prev i ousl y nan— ed IC - LIS T

I I DL IST OLDID 101 102 . . . IDN Inser t 101 . . . I DN be fo re  OL ID
i n  I D L I S T

I OLDID 101 102 . . . 1DM Insert 10 1 . . . 1DM before OLD ID
ft previousl y named IDLIST

L I D L I S T  L i s t  e n t r i e s  in I D L I S T

L Lis t previously named IDLIST

AP PNT PAR Add plot for continuous data

AP CA Y F-NT PER PAR Add p lot fo r discrete data

LF’ L ist p lo t l i ’ - t s

Two command modes are provided for entering t h esc  L i s t  E d i t i n q

Commands. For t he n o n - s t r i n g  input  mode ( N S T R ) ,  each ~yr-d-eHc n i” - r- i ”

the command must be ter m inated by a carria ge return (PETLP2 w i t h  a ~nj l  I

l ine d e l i m i t i n g  a command str ing. 

---‘— -~~~~~~~~~~~~~~~~~ -—---- - - —--~~~~~~~~~~~~~~~~~~~~~~~~~~~* - -—~~~~~ —--~~~~ 
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I

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

:1? A
71 DLI ST

$01
71 02
7 1  0 3

I ON
7

w here the pound s i gn (~ ) and question mark (?) are p rin ted by the Data

Hand l i ng  Sys tem to prompt the opera to r . The n o n - s t r i n g  input mode is

recommended over the string input mode because i t is si gn i 1 i c a n t l y fastc- r

in execution time .

T he s t r i n g  input mode has the sys te m— acc ept  t he l i s t  e d i t  ing con nra n i

as a s i ng le command l i n e  w h i c h  i s  t e rm ina ted  w i t h  a c a r r i a g e  re tu rn . A

s i ng le space separa tes  each symbo l i c  name in the c o m m a n d .  The e x e c u t i o n

time for this inpu t mode may be slow as a result of overlays.
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Report _ Generation Con-~mn an ds;

Additiona l report generation commands are shon-,n in t h e  f~~I1 c j vi r c n a ~ i n S ,

R EPORT GENER A TION CO MMANDS

Command On eration

DISC Sel ect discrete data (p ti on

CONT Se lec t  cont inuous data  o p t i o n

00 reate ore information record b s  out~~~~t t in q
the current ID l i s t , option , segment s i : n

-3rd sort order .

SEG -n ter new segment size

LSEG LiS t current se Gm ent si ze

END End of information 1 1 1 e  genera t io - . C I c—c
t his nf orma t ion f i l e

RPT Set opt on of curren t record to report cOt in n_

PLT Set op t ion o~ currer ’ t record to p1 p t  cm

N I DS I n i t i a l i z e  a l l  10 l i s t s  i-.it h zero e r ’t ’i c c

NSTR Disable string in ~~- t ode

STR Ln eb le string input rioce

OR D p e c i f y or der of so r t

LORD L i s t  cur ren t  s o r t i nq  o r n~er

LTAB L i s t  cu r ren t  s t a t u s  of ID l i s t ’ ~, sort c r ~~ r ,

opt ion , and segment s i z e .

STD I n i t i a l i z e  current status of ID l i s t ,
sort order , option , and seGme nt size ~H ’~’
a record from the f i l e  D P I  :STD. IN .

714
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Standard Report:

The progr~ m DAHDLR provides the ca p a b i l i t ’~ of ge n e r a t i n g  t 1 e i = ~-

ti on f i l e  INFOLSTD . IN with several records. The command

STD

g ives the use r the capabi l i t y  of i n i t i a l i z i n g  the ID l i s t s , sort c;rae r ,

opt ion , an d segment s i z e  w i t h  a - s  record w i t h i n  t h i s  r i le .

Mas ter F i l e  Selec t ion :

The fil e  J t ’JFO:IN FO, IN has bee n crea ted ~ it b the END cnrnnard is g i n ~e~~ ,

The program then p r i n t s  the message

FUNCT I ON?

arid the command

DO REPORT

i n s t r u c t s  the program to search the f i l e s  D S K : D S K D I R .~~R and S Y S : S ’ -’ S C - I P . r,F

for f iles with the name MASTER . These n_ no es o~ tH e~ e files are typed or’

the leletype as follows :

DSK:  F ILES

MASTER. 10

M A S T E R . II

S Y S.  F ILES

MAST ER. 12

MAS TER F I L E  INPUT?

The o p e r a t o r  must supp ly the na’ne of ‘~~e master ~p ct i 1€’ ‘ c r  t h i s

report.
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Repor t Genera t i on  w i th  Parameter  Compu ta t i ons :

Report generat ion has the capability to penn - nit t - ~- i ch  report t o

i nc lude  parameters  such as range , r i a x i l n u - , m i n i n - I u o , aver aqe , number

of points , and standard deviati on for selected ne asurn -- -;n- nts. W n n~~n

a report includes these paraneters , report generation is a~ corrp I i shed

by t he syste mn in 7 step s i ns tead  of steps which are as f o l l ow s :

1 . Ilaster F i l e  Determination

2. INFO: INFO. IN F i l e  ~enerat ion

3. I I JFO :M X INFO. I l-I F i l e  Ge aer a t  ion

14 . SORT

5. t1AX 41IN Computations

6. SORT

7. REPORT

S t e p s  3,  14 , and 5 are entered on ly  when these p- i ra ne te t - s  a re co r n p nn t ~~d.

S t e p s  3 and 14 create the s o r t e d  d a t a  files DATA:DA TA . AP , DA TA :DA TA .AB ,

etc. w h i c h  a re  proccssnd ny step 5 to y i e ld  t he  ~ l~~- 2ATA . 1, ’,~~’ I’ , , O 1

conta in inq  these  pa ran - o t e r s .

The user should read the M-~Xt -t IN chapter  be fo re  it te nn np i ncr to ni=’ -

hese paramete rs .  T b -  nmn qr a n -r M/ \’M I N . BA plac ’~’s requ ir on - -n t s on tin -

Sy st e r - n D e f i n i t i o n  F i l e  SYSDEF.AR and the input ni - ita I iles to arr

~i t  n n n - - a n i ng fu l  paramet er comput ation s .

E x , m n - n 1 n I 

S-ur i n e  e x a n - r p l e ’~ art ’ shon -i ’n w hich i I l us t r i t t - t he-se rn -po rt q -r w -r ,nt i n n

commands.

4’,
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PATA Hn ’~ J 1 ’ L f l~’

0 
F I J C ’i -~ ’7p L

? I cy
? I
? 2

? 14

? t

? 7
? f t
‘0

? l $
? I 1
‘12
? 13
? I it

? 15

P
? 1

‘?  n”~
? 5~
? PH

/~? 2-0

p P
,, 4- ,-’

#7 7 0

‘~

? TAEi’i

#7 ‘0
t?; 7’
7 1 5
?

0’ L’O 
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? I~ n
c

0’ ~,3
#? Spp

F i gur e 31 E - . . -ip I e o I ni f e r n -a  ci 1 -  G- - -n e r at urn

F Y N C T I 3 D ? L I ~~Fo

t::~~O ‘7E COI P =

I 3 1’
E’in Y
I I
2 2

I,
4 - , -

c nT
7 7

~
- 2,

~~~
II 1 1
12 17’
12  13
I - . 14
1 15
T

1 ~ l

I I
0

PAD

P I t -
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I t ’JPI  P E C O ,t~D = 6
2 2

2fn Y
1 1

3 3
14 /n

5 5

7 7

IS 12
1 1  1 1
12 1 2
13 1 3
i S -  1 - - i
- c  i n

F’: T
1 5’ !
-t c_ c-

_P n- j,
d , 12-
5 16 -

‘-‘ n-n

PP
2 cn:-:r-

Ti’,~~~
14
S Ti’-

P51. 5’
2 1 5 ’

=

= P L O T
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rA TA ~ti ’-IrL7P

Ft~ JCTITJ ? t F ro r T

n- PT, PLT? r P~~
CON
# ?  L~~EC
SEC 5I” i~- 5
#? LO F t

2 ~-
- C’ 0 0

PAY ? 1
Pr~1? 3
n, nn -- ,

P AP?
#71,
? L A Y
‘ I
?

? V-PT
‘ S I
? 5’2
? 53
?5- 4
? I 5
? 1~
? 17
‘ I 6-
? 10
‘ 1 1
? I !

? 1 1 3

“ ?  i’
?t n i’F

7
? 2 ’ ’ 7
‘ T c L : .
? ‘ 4 - ’  7 ’
7 TO c
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5 _ I C
6
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P E E
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DAHDLR

— Tfr~ program DAHDLR performs severa l fu n c ti ons u-h i ch i r ’ c l uc e ‘
~~~~~ I s - nq

of H les i n a varie t~ of for mats and ir ’f cr m n a tion f i l e  generation .

prog ran- PA H LL R is In - ,icrei by

.R LnE r-iCLP

,m nct r t - - p o n d s  ‘ - i t h  the re~~saces

5~
’
~T1~ H - - ’,IIER

Ft . ‘CT -

T o  L ’Oe~ , n t c n ’ 1) ’ ! ‘ n - s t e ’’” M u st N-spord by tsp in cr one o~ tue ollc n n - , i n e  c o n- r i a r i-- :

3 ~-DL k CO~~~-- 44DS

Comma-’d Function

Gererate the infor m at ion 1 i l e INFc : t’ ,~ J - 1S-

F LOT On -nc- ra te  the i n f onr’n~~t ion i i  e I S-1 0 ; I NI 0~ I

PFESTD Genera te the i n f c r r a t  ion H le It ,1O:ST E . I’ .

Pt’ t 141 C,, :rerate an i~- f c r - a t i m n  t i l t -  ~ i ’ b  a”
n-’)(’ r n  t n I r scec i i ed ¶ I 1 e na:’ e

I N’ C L n st  t he  i r r’ i ,3 t l~ t i no : I S -IC- , It,

L I S TI ~ I L i st the n r i or— 1 ~
- v. i- an ‘2r I ,l

50cc it tid f Ic ra’e

L I P T S D L i s t  the e n t r i e s  i n  a selected 3

LIST L ist a - ,pt- ~~ i~ ied ~t a t a ‘ i ~~e-

LI 5TPR I L i s t  a 5 :  i c  n i ~~ d 1  4 i It - bu qnort- i l  t
s ec t n d - i r v  ID tags

STR U ’ t -  s~~r I n c ;  i ” t’ - ut 1 ’ ~ ’ ’ t~

Do nut u - t - s t r i n q  I n pu t ~~~~~~
‘

7 ’ 2 P E _ P ‘t i  - t - n c r n ’e i n n I s~~t c i t e - L’s I ’ ,t : 1 ’ ,’ I ’ ,

o r  - ‘e~~i - - n -  t , - ‘ l~

P - 4 
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MAX lI 1~ on i-rat - ‘
~~~ in f t  it j

1 l I t - I S -10: ‘-2’ I ~ I 0. I I I a c t
e n a b  ]~ t n - p o t  ce/ni- r a t on
to coMput e ~r’d USC ’ t ‘n,~~~

I or S

‘ I X t i l 3en~ - ’ i t~ ’ ~~le nt , i - -j~~ join

f i l e  Itl F O; I1~~I S-FO_ 1 11
I ron - I 110: I S-F0. S -and
enO b Ic re -pert -li - n n -  at inn
to Co flL 1 t~~ and u se u--i -

nara::. - ters

The operat  ion o f each o ;-~ ion s;n ~ - c i ’ I oi l  H. L iese ’  r~~r n nn n arnJ- , ii ep

specified in other ch a p t - ’ s  of th i s  -n . r i u iI . Tb , ’ device s 7A TA ,

I NFO , and Ou T sh ould be - -is s j n i n~~d p r i o r  to r u n n i n q  DAHDLR.

-- - - - -

~
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I

-1
S~~ T

The progr an - SJPT retrieves sel ec te: data frcn a specif i~ dat a t I c ,

sort -s this data and t e n  c’Iaces t n i  sorted data i n  an output f i l e .  I n s t r - .c-

t io n s  for  t h i s  s o r t i n g  o p e r a t i o n  are rece i ved ~ror- an in io r m a n t i o n  1 1  Ic.

Each record of t his ir fo r~ a tio n ‘ le contains:

1 . Sorting order

2. ID l i s ts

3 . Sear-ic-nt size

4 . Sorting options

Eac h record of the informa t ft c H le defines a nec, sorting f~ rct ion o -ich

resu lt s In a nen~ outpUt f i l e .

The SORT program Ira.,- be leaceu ~y

.R SORT

~ (Out put  F i l e )  (Info le) , (Dat. F l i t  1 ), (Data Fi l e  7’)

Whe n loadec , the operator °ust supp ls t c- t h e  Conr’a’- d I n t e ’ t - r c - t e - r

1 . Ini t. ial Outpu t 1 I~ name

2. l n fo r ’ - -lt on ‘I Ic name

3. F i r s t  da ta  ¶ ‘Ic n ,,c

4. Second d i  t a ¶ i It - -enr-e (o p t  n nna I

The ext ension of the in i t ia  I o utput H 1 s - nC nt cd to de r-- in c ‘, f ’ t-

name of successive output t i Ics . TI-c l a s t tn - u c ia ’ R t t - r ’  01 t ’ - e-  o u t C u t

i 1 e name should r’o t be ‘‘D’ ‘ as t -  sys te n’ usi - c 4 - h  i s o e nn - t  e a do t  1 I c - e

dat a f i l e .  Usual l y, t h e  S0~ T p t on ‘i one st ~
-
~~

- i n - n co’- -’ a’- : 
- n r u t

F i 1

- - -5---- -— — ---5-- — -- — —--------
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I

An END message w i l l  be pr i”teJ dt  t ht -  i o - c l e t  ion Li t act~ so: tirg ~~~-“it i

When all the records of thi- i n t O r  at hart He . n r e  proces sea , c o c t r o i  i s c--

turned to the OS/8 Monit or.

Nor ma l l y, the sof t n ~a n - c p/ n - -n ’ - - t i-i i n f e r - n a t ion I I e I N I - - : I - ~ I Ic

the output f i l e s  are nam ed DA T A~ DATAJ ,A , iS-T9:D.ATA ,~~I’ , e tc. The e’~t c’ si

of the first output f i l e  is .9—, but is i n c r e n - e n t e a  .- i t b  ea ch  add t ’c-n

ou tpu t file.

The SORT program checks t o  see if there i s 2 or more ao in t s ~ i Lh

identica l Day, Poi nt , Per i od . Para--ieter , and Discrete IDs pre ser- t i n tn e

da ta f I le. The first measure’-’e-r t ericoun t e r e a  v i  tb  ft I’, ID w i  I I  Sc use I -

the sorti ng ope ration . A l l  remaining measu rn- - e r- ts c.i th this IS are p I4i -:~ c

in a duplicate data f i l e  v i t h  a DUP .2ATA rtessaqe yerer ated in pla ce e~ t n

END message. If d up l ta t e data — c r c e” oun terra n-,h I It: qerer at r q T-’.D n.T/- ,~

dup lica te date n~ouI d be pla ted -.‘J t rH n Lne t i l t i  DA TA: DATA DS. AF .

W hen the repor t  s o r t i ng  o p t i o n  is s e l e c t e d , t h e  Day , Pri n t , P E r i od .

Pa rame ter , and Dis c rete (Discrete data onl y) IDs of I b i s  r - ’ e a s u r - e -  t i c

present in the ID l i s t s  prov i led i- -c th t- i n f o r n - -a Ho’-  ‘ i l n ’.C be se n e e t c i  Ic

this sorting step . The plot sot~ t i nq -op i cnn jdd 1 1 , i ona Il s 2’ n~u I ‘ :t-t thu t

either the Point and Paramet ,-r ID Icr C o n t i n u o u s  da t a e1 the fla-,- , Pc i-’ ’ -

Period , anc Parameter ID I c r  d iscrete data I-c ‘ ound i r ’ t e  s a c  2’ ~~t - V t

loca tion v i t h i n  the rt -i - p ect i - .- l i s t s ,  
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.4

f - i v c r 3 i  ~~ s iem tablc ~ ~~~~ u id t , -~- t h e 
~~ 

L - .~ ~ ol t - ~~,rc to ..~f - i  a

p a t - c u t a f l  t a an - i d 1 - T e  ~ ‘e rii IC

t i e  n S y S L ~Ll - J,R) pro - a i des n 1o r ma I J” .,h c c ‘s I sts ~j
’ , ‘id IS

iqs up: - anti 1 cnn-.e n~~ 
- 

i-t I t s I r ~ u ‘e 
‘ v , - i j  n-n i 

-

u r -  u s  /,d /I arc ~ ci ~‘ - r

T h e  tr ans 1 at i cnn t . b - 
- 

- - -~ t I. - l I  - k , c n a ‘e r~~ s - at i en nb -

for ti- c n -ark sen s e  ca ds , TP-e c ’t ad f i l e  , fT - ~ .A R 1 s. c I n ie s b r  cl-

S-d [dOe t 0 r ti)C pan r I ou  I a r ia aa c a . - -t to - n’~ t h I n t • e -

ha tP t1 CP ~.ARj to 2

Sys ti-rr D c f i n i t i c n n F ’ i i e FOrnn ’l

The system ‘Jot n i l  0- f 1 - DSK : ~~ ShE F - A R , s r c c u  i red to Ic ’ In c t I’-

- n a p l ca t ion to tfle datj ha n d i n ,s’ ,m. Ti — ‘ c i s  an 05/ 8  9 S C I I  ‘ - Ic

Cant /l i r i n n sea -era i c i d r a - te r r i  S in S -- I C h a r d C  t na: St r Inc Sn_ -t S

t h i s f i l e  i n t o  le/c r a l l i s t s .  1Ne~~ s ’ s , - a i c  order f ap r- i-a r -ne/c ,

Day I i) l i s t s

Po n t  I D  s

Pt r I ad I D L I s

i arc let 3 L t

D r s , r c ’~ - -
- a ~ts

C o t  cr 1 4- 1 D

L i  -

4 - i

‘- c c c r a c - c  - 
- - 
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C en I D 1

‘ e t cc r -
~~~~ -

~~~~~~~~ ti~~ fi r s t  f o  i i , , ,, , - s , s  ~ r ., ,

- ,‘d c  a l t e r n a t e  W d ’ . S  0 t -’ t t  2’ rn t O s an -e

ann e , l e ’cjth , ~nd u- -ata ti t I  0.1€ ’ ( - ,~ tIi’ 1~ 
‘ C ’ .) S V1 ti H... -. -i as

-~

0 act S-an-: e IC

Sh ort ID ~‘ air S -ri a l l  a

C / C O n  L ~ 7’ a u~ ~- ‘ , o s

Cc ui 7 r . I - .~ a i j i  I n Re. nj

She st t h ree ch di In ,~~ ~ -~~ r~~~:n t b ~- ‘a c c

3 1 ~ t dn f i n c s  1 r i  : , ~ ~~~~~ I H, edJ ’i /01 et er . ti

a t  - s .-In n t - ’qer 3 c ~flec * ‘c c ‘I n - s  to tne r i ~~h t 0

the ieclr - ’aI p o i n t :0 re ed a e r i .  ~~~ ‘- ~‘
‘ o’ , ,  Th~ m i — 1 -  am ci

1 - 3 . - u r n  def ines t In e I j~~ .1 naV’r t - t U 
~ p- - - t — u l o t .

- noidcr ‘cu s t  o ~~ i It ~ qh a i n  - - a r e

~~ : ::~~ ( ~~~ -i ‘ : n

he ~ccur ~~~ n - -
‘ r ~ 

- - t -- - -

- t n t  ry. l ane r , t  , - - i - , ’ I

-r fl y s - T -  S ’ c c  I ,, ‘ , ‘ c - I n  _, t 1  J p r

‘ :n al - -a - a n -  i ~~ ‘ — ~ 
‘ ‘ 1  -

1 - - CIne ~ t I I t - - - .1

ia , t . I  4 - r i  P r - I’ -

e t h  ~n ’ - a p

,~~ ,~ , - 1 4, - I I t  - ,

-5-- -- - - ——‘--5------5 -5 --- - - - -



SYSTE ’I DEF lI l I T l j ~ I rE f J t l 7 ’ R

T he S - , s t e r n  JeHn . t han C :~~ ( 2 S K : s Y S 7 ’ E~~.~~ -. 0n - j i d ~~s the I~~a hand

~Y S t ~~rn i.,t tI’ in f o r ’ ia t Inn suc ° .:o -- I s ~ 1 - - i I~~~~~ 7’ cio s , uoi n ,- r  -~‘ft I - -

‘ r s  Cnr ’ n e a n s u c - o- - n e ; - - an - --t t - c i  - n c  - - t  i i  -

J u n  ni o r - n a ion nj~~,- - - r e - a t -- i  ‘ T ’ r- i I i ,  u J

~o d e f i n e  t he n o p i i c i l i o n  to t ie Ja t . n  o a r - e l  I - - 5 /  - € and is an p5/C

A S C I I  f i l e  c o n t a i n i ’ - ;  se v e r - a l  o n a r n c n e -  ‘ ‘- ‘ i - n - c , k
~~~ f - 

ha c . r- 5~ -

- no r  - i  th the O n / ED I S proc - n - - r  t li - B4S ! C ‘ - -anc r an ~ i l l S  .39 .

TIn~ O A S I S  p r - ~~~ an n E D I t 5 .~~~- n  
~ .11’ ,-

~~~~ ton o-~ 1 1 - - - -e s p e c i al lv :o I - 
-

ioU f~~, or create the S- / s t e n i  S-e :H - i  n r I l e  hE (:SYRDLF .AR . li n t - ’- o n - .’ ~~,

~~
e p rogram re~~no i~ o - ~ 

- - 
~~ - -

DEFA ULT P IL L S ’

-k r- S I ) on Sn,’ ci 1 Y E S  10 In ,an C I ~.SC : : -i~~- 
~J ‘

- - )9 ra r  10 IC I

.L a d U l L  i ’t PLII /OL i t rnu t Il c r -t

.4 5 -

- n ;  - i - - 
~~ ~

— -
- - i t

fl: - - ‘

- a r a n  ran” - “ ‘ 
- -

3 l3~ 1 -

/ 1 - , ( n ’

DIV I

P- _ I p

P11 P

r~n
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UNCLASSIFIED NL

2o2

I
END

• DATE
FILMED• 3 - _1_7

I
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I

C ~~t Conii c i t  I D L s t

I tI DR Report he idc  r

QLT Qua l i t y  ID Lis t

A CC Acc uracy ID L s t.

I 
Ch eL ist ID List

LID End Liii O peratio ns

I It i~ reco~ nt id ed that t h e  user cdi t t h e  ID i s t s  in the order sho~.n as

this minim i zes the number of f i l e  transfers.

I The p rog ra m nov.’ o r o v i  ~ ‘s t~ e me~;sage

I 
C~ EATE OR EDIT?

for wh i ch the user must re.,tond with the follo w ing commands:

CREATE Crea te a New ID List

EDIT Ed i t E x i s t i n q  ID Li s t

I N u ll Res ponse Finis he d , get next ID

The CREAT E option allo w s t h e us er to create a new ID l i s t .  Th~

user is pro m p ted with one or mo r e ri th e  fol l~~~ing messages :

I ~H~~~T? 4

LOJ CL

I

I
I N I

Th~ ~,e lec t  ion ot t 5e EDIT opt iwn w i l l  cau~ c t~~e proqrrw to re nnn !

h t he r i lessaqe

I 
ADD , C i ~~Nfl E , OR LI hT ?

for ~ih ich the / 4 1  id r :H pons cs  by the n e t  ~i t er ire us fo l  lw ~j s

I 
ADD Anpend a N . .  ID N the  L i s t

CHA NG E Ch , ir rqe un i t ht Li s

1

_ _ _ _ _ _ _ _ _ _  — ~~~-
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I
LIST 2 i s t Selected Entries

I N ull Response Return t o  Edit or Create Step

The ADD or)tion w i l l  append a new ID l i s t  entr y to the end of t i n

I selected ID l i s t .  The C hANG E opt ion permits a curr ent ID l i s t  e n t r ,

I
to be modi fled. Both t h e  ADD and C H - N C [  operation w i l l  prompt the user

w i th  the same q u e s t i o n s  as e r r  used w i t h  the H PATE opt ion .

I Thc L IST and CHA NGE coei~and~ pr~~~pt  the user wi th the fol lor . i nq

message

SHORT I D ?

I 
The user enters the p a rticu l ar in t h e  s e l e c t e d  l i s t  to be cbanqe2 o

l i s t e d .  Howeve r , a response o f ALL for the L IST  command causes the e n t i re

I
lis t to be 1 i~~ted. Ot h e rw ise , t he orogram for the LIST command w i l l

request the n umbe r of lines to be printed sta rtin q at the named shor t ID .

The progra r checks the synt u~ of each input rece i ved . The u o c r rq•

error message is printed in response lo an incorrect input.

I The program EDITS.BA has one file open for input and another f i l e

I 
ip en t wr output. The nut n i r t  H Ic contains t i e  cdi ted re - u i  ts .

t i r e  ID l i s t s  are not e d i t e d  in t i r e  sine c r i e r  as they apoear w i t h i n  the

I Svs t~ n )e f ini t ion  Fi Ic , then t he program - ‘av he reuu i  red to close hot h

f i l e s  and then rake the O Ut  t i n t  f i l e  t i e i np ut  file. When t h i s  ha ncre n , . r

I ne-u ou tput  f i l e  is  ope ner i  w i t h  the s e i t ,  ru” c a~ t he  o r i q i na l  input  f i l e

P 
and the ori qin al input I i  le is usu ,rl ly iro ~t .  When this happens . th~

proqr irn acks the user whe t icr to a I r the input f i le or not . T 4 ~r u~.e

I - ‘ t i n t  respond wit Ii e i t i e r  a YES or NP uns- ~e r .

When the d e f a u l t  Il Ic n , n s - n  . ire u- , d  , o t h  r~ i ripri t and ti r e wr i t - i t

I I i l e n  have t i re s u e  lu res  • ‘ - e ve r  lie out put f 1 e i s  ~ l r r ’ w r i  , 1 he i nphi t

f i l e  is  l i s t .

I
I

-

~

. -

~

- - --

~
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PROGRAM INPUT GENERAT I ON

The p rogr am INPUT conta i n s seve ral tables which a re hi ghl y dependent

on the contents of the files SYSDEF.AR , MET IIOD .AR , TRNTBL.AR , and FNCTN .AR.

The refor e , this program must be generated whenever any of these files is

a l tered. The Batch file GENCRH.B I contains a list of commands wh i ch

automate this procedure . This Batch file GENCRH .B I , howeve r , assume s

tha t the following files are present on DSK: and SYS :

DSK: Fil es

SYSDEF .AR Sys tem Definition Fi l e

MET I100.AR Met hods Fil e

TRNTBL.AR Translation Tables

• FNCTN.AR Functions

GETPUT.PA Source of Get —Put Subroutine -s

CRH .PA Source of INPUT

I DGEN .BA Creates Temporary Files

SYS: Fil es

PAL8 .SV Assemb ler

ABSLDR.SV Abs ol ute Loader

BCOM P.SV BASIC Compiler

BRTS.SV BASIC Run Time System

BLOAD .SV BASIC Loader

BAS IC .UF BASIC U ser Functio ns

BAS IC.S F BASIC Str i ng Furscti ons

BAS IC .AF BASIC Arithme tic Functions

BASIC .FF BASIC Fi l e  Handli ng Functions

NONEAE .BN Floa ti rq Point Package

-

~ 

.~~~~~ ~1__ -~~~~- -~J
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BATCH .SV Ba tch System

- _ . PIP .SV PIP Program

A lis t i ng of the file GENCRH.B I is as follows ;

SJOB G~ ’JCP.H
.T~ ECOMP
*DS~~:I DGE~.L~P
.r PALS
*SYS:GETpLtT.1?NcSYs:PAPc.,DSl~:C.ETPUT.Pft/F
.P PALS
* EYE: TAELE. BtJ’CDS!<: S Y S DE F .  PA/F

• .P PALS
*5Ys:cVRT3L.Er SYS:PA~ c .Ar,CS :rJCTN.A SYS:C TBL.PF/~
.P PALS
*$YS:CPi-~.I3t~l<SYS:PAP,CFX.AF,rSK :CFH.PA/F
.P A B S Lt P
*SYS:NONE~ E.E~J

, CRH, CVRTBL , TABL E, GETPUT~
• SA DS~~: INPUT. EU ø-7577~ 1ø00ø—1 7577~ 2Z0 -26~ Pt’

~; 7f~
.P PIP
* SYS: TABLE. BN</tt
*DSK : SYSDEF.PA</D
*SYS: C\TPTBL.AT~</D
*SYS:PAPCRH .AR</D
* SYS: CETPUT. PN</D
*SYS:TA!3LE.ENC/D
* SYS: CF}C. B N C / D

* EYE: CVRTBL. BN</D
$ ~‘I C

The program I DGEN.BA accepts as input the fi l es

DSK .TRNTBL .AR

DSK : SYS DE F. AR

OSK : MET HOD. AR

and produces the temporary f il es

DSK:SYSDEF .PA

SYS : PARC RH. AR

SYS C V RTBL . 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. A l l  temporary files are t he n del et ed.
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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 OS/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 r 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-

tam ing 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 OSK: and SYS:. An example of this print out Is as follows :

DSK:KASTER FILES

DATA 19-OCT-75

DSK:MASTER. 11
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SYS:MASTER FILES

DATE 19—OCT—75

SYS :MASTER. 12

This program then requests the operator to supp ly 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 shou ld have

the Dl as the first two letters. By selecting a file name such as Du DS

with two character numeric extension would provide a unique file name to

the system.

I
I
I
1
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MAXM IN

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 Li steps which are

1. Master File Determination

2. INFO: IPIFO .IN File Generation

3. I NFO:MX INFO. IN File Generation

Li. SORT

5. MAXMIN Computations

6. SORT

7. REPORT

Steps 3, 1e , and 5 are entered only when these parameters are computed .

Steps 3 and Li create the sorted data files DATA:DATA .AA , DATA :DATA .AB ,

etc. which are processed by the 0s18 BASIC Program MAXM IN.BA in

step 5 to y ield the file DATA:MAXMIN.O ! containing these parameters.

The os/8 BASIC program MAXMIN .BA receives as input the sorted

data files DATA :DATA.AA , DATA :DATA.AB and creates the data

file DATA :MAXM IN .Ol. This program expects the System Definition

File SYSDEF.AR to include one or more of the Day JO tags MAX , M IN ,

AyE , RANGE , STO , and NPTS.

This program segments each inpu t file into groups of measure-

ments which have the identica l 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 qrou~r . 
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These computed parameters from all input files are then placed within

a single output file DATA :MAXM IN .Ol. Any given measurement should
I-

be found in only one input file. If a measurement is found in two

or more input files , the output data file will contain dup licate

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 :MX INFO .IN
p

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 flles, DATA.AA , DATA.AB , etc., as i nput to REPORT.,.

The report generation step is normally requested by the command

.SUBMIT REPORT

I which submits the BATCH input file REPORT .BI to the os/8 program

BATCH. The devices DATA , INFO , and OUT must be defined to OS/8 prior

I to starting the report generation step .

[ The program DAHDLR when loaded produces the following message

DATA HANDLER

I FUNCTION? REPORT

for which the operator must respond with the command REPORT to specif y

I the report opt i on. The file INFO :INFO .IN is generated with the

I 
function . The Day ID tag list may contain the ID tags MAX , M IN , AyE ,

NPTS , STD, and RANGE if these parameters are desired in the report.

I The operator must specif y either the MAXM IN function or the

MXMN funct i on to generate the file INFO: fIX INFO .IN . The MAXM IN function

FUNCT I ON? MAXMIN

has the same commands as the REPORT function . The CONT data option

98



_ -

~
;-

~~~~~~~~~ •~~~~ ~~~~~~~ 

_-
~

--_ -—__ ---—“ -
~
--—-—_

with the Day ID order being 4 is automatically selected wi th a segment

size of 1 000 by this function. The Day, Point , and Parameter ID lists

should be selected to specif y the data base to be processed by the

program MAXMIN .BA .

The operator must specif y the DOREPORT function in order to

specif y the master file and to automatically execute steps 4, 5, 6,

and 7 without operator int~ rvent ion .

The REPORT and MAXMIN functions within the program DAHDLR are

independen t of each other. The REPORT function specifies the Report

Forma t, Report Options , Number of Column s, and ID lists for the

final report. The MAXMIN function specifies the ID lis ts to be used

for the MAXMIN computatio r .... 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 meaning ful reports.

The MXMN function automaticall y creates the information file

INF O:MX INFO .IN directl y from the information file INFO: INFO. IN .

This function requires the measurements printed for each report

be differen t than the measurements found in all other reports. A

report is created with the MXMN function by

FUNCT I ON? REPORT

The operator then creates the file INFO , IN as before. The operator

then responds with MXMN function before requestin g DOREPORT function .

FUNCT I ON? MXMN

FUNCTION? DOREPORT

99
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AUTOMATED I NSTRUMENTAT I ON

A Fisher Scientific Accument Model 520 Dig ital pH/Ion meter , a Yellow

Springs Mode l 33 S—C—I meter , a Tab s 511+B graphic table t , and a Di g ital

Equ i pment Corporation RTO2—Bi~ data entry term i na l were interfaced to the

data handling system via a Digital Equipment Corporation PDM-70 program-

mable data mover. Figure 1 is a block diagram of the automated itstrumen-

tation showing the inner—connection of these dev i ces. Each of these dev i ces

can operate in a stand-alone mode independent of the data handling system

or under the contro l of the data handling system . The Automated Instrument

Users ’ Manua l and the Automated Instrument System Programmer ’s Manual have

been written to provide a detailed descri ption of the operation of thi s

system . The presentation which follows is intended to prov i de an overview

of the automated instrumentation.

The Tab s dig itizer prov i des the capabilit y to the Army personne l of

automating the data reduction of field stri p chart recordings. By p lac i ng

a strip chart on a 14 i nch by 14 inch active area on the Tab s di g itizer

sur face , the user throug h either a four button cursor or a sty lus may

determ i ne x-y coord i nates of any point on this graph to an accuracy of

.01 inches. The x-y coordinates of this point are disp layed on a front

panel display and can be transferred to the data handling system via the

PDM-7O by pressing a cursor button or touching the point with the sty lus.

Some status information such as the cursor push button is 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 Tab s di gitizer and the PDM-70 was fabricated at Clemson University.

The Fishe r Scien ti f i c pH/Ion meter prov i des a 5 d i g it display on the

fron pane l of the meter and is interfaced to the PDM-7O .
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Fig ure 1 - BLOCK DIAGRAM OF THE AUTOMATED INSTRUMENTAT I ON
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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 li ght for data transfer.

The measurement value bein g disp layed on the front panel di splay along

w ith the front panel switch settings and over range indicator is transferred

to the PDM-70 by pressing the lighted button on the PDM—7O interfaced .

The Yellow Springs S—C—I meter was sli ghtly modified to permit the

meter to give two analog outputs. One outpu t is proportiona l to the S-C-I

¶ meter reading while the other output is coded to g ive the front pane l

swi tch settings. These analog outputs are interfaced to the PDM—70 w ith a

meter read i ng being transferred whenever a lighted button associated with

the PDM-70/S-C-T interface is pressed by the user. This interface was

fabricated at Clemson Universit y.

Each measurement handled by the da ta handl in g system must have an

ID and a measurement va l ue . The DEC RT—02-BA provide s 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-O2-BA also has a 32 characte r alphanumeric display and provides the

user wi th messages from the data handling system.

The PDM-70 programmable data mover prov i des a communications link and

formatt i ng facilities for concentrating arid transferring data between a

selected source and destination . The data may be in an analog , parallel

BCD or b inary, and format. The PDM—70 can be operated as a stand-alone

uni t or under the control of a host computer. Integration into a computer—

based system is easil y accomp lished through a standard asychronous serial

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

source module under the control of the PDM-7O can communicate wi th any or

all destination modules. Source modules present in the system are as

follows :

2 PDM7O-D E ight di g it BCD input

1 PDM7O—F Four channel ana l og input

1 PDM7O-JR Serial I/O module

2 PDM7O-J Serial I/O module

The destination modules present in the system are as follows :

I PDP7O—E E ight di g it BCD output

1 PDP7O—H Two rhan nel anaiog output

2 PDM7O—J Serial I/O module

1 PDM7O—JR Serial I/O module

Communication or information transfer from a selected source to the

selected destination modules is controlled by the stored program being

execu ted by the PDM—7O . This program is normally entered via a PDM7O-JR

serial I/O module with a connected teletype or remote computer. The

programm i ng command s are a sequence of ASCII charac ters.

A user function for osI8 BASIC has been prov i ded to allow any BASIC

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

BASIC program and the PDM—7O . In addition , the data entry software for the

data handling system supports the automated instrumentation .

The os/8 BASIC program WTHDL.BA is provid ed for handling the Tab s

dig it izer data. This prog’~ m receives x-y coorindate information from the

dig itizer on— l ine , converts these coordinates from the di g itize r un its to

the units of the stri p chart recording, and places these converted coord i nates

in a file.
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The program prov i des the user with the capabilit y to edit the data rece i ved

from the di g itizer and the data wi thin the data files created by this

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

I
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