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survey, conducting the survey and reporting on the survey were included in the
study.

The site modeling program models the manufacturing processes which rcintr l
bute pollutants to the system , models the sewer system , and models the t reat-
ment system including acid or caustic neutralization , se tt ling ponds , and
domestic treatment. The inputs to the model are the production levels of the
manufac turing processes and the outputs are the predicted pollutant measuremen
values at each possible measure point in the system .

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

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

The indicator model program evaluates the performance of sanitary t r eat -
ment facilities.

The program uses des ign da ta , da ta from the operating log and/or data
generated during the survey and computes key operationa l characteristics. Corn
paring these with desirable values as cited in design books and manuals w ill
give the survey planner insight into the operation of the system and suggest
the need for more survey measurements or the need for changes in operation .

A system was developed for automatic instrumentation of pH , conductivit y ,
and other parameters which use strip charp recordings . Interface hardwar i- was
selec ted and purchased and interface software was developed for direct connec—
tion to a digital computer.

A data handling system was developed for use during and after the survey .
A PDP8-.OS/8 and peripheral equipment was purchased. Software was developed to
perform data handling functions and to direct the user in app lication of the
software. The program accepts raw data from the analytical chemist and per-
forms data convers ions , transcript ions , and data logging functions. Output
is available in several forms as may be needed for various reports during and
at the end of the survey.

Recommendations are: the survey planner should obtain sufficien t data in
a proliminary survey to model and analyze the site; measurements should he aut
ma ted to the maximum extent possible; data handling should be delegated to the
computer when the operations are well defined and repetitive. The pr :r,1t~o ,
software and hardware included here will assist the survey planner in l o llo wi n ’,
these recommendations and design a more effective survey .

Unlimited
SF C u R I 1 Y  C L A S S I F I C A T I ~~ .I OF ¶ I I I S  PC  0 . l !e n (‘ o f  

~~—-----— - -. -—-



~~~~~~~~~~~~~~~~~~~ 
—-- . —-- -.- . --- -‘----- -

t TABLE OF CONTENTS

INTRODUCT I ON 1

SYSTE M GENERATION 3

F SYSTEM TABLES AND FILE FORMATS 7

System Definition File Forma t 7
Data File Formats 9
Translate File Formats 11
Column Translate Tables ii
Field Translate Tables 12
I~ethods File Forma t 14
Information File Format 16

BASIC USER FUNCTIONS 18

UFA(I ,J) 18
UFB (I ,J ,K) 1 9
U F C ( I ,A$) 20
U F D ( I ,J ,K ,L) 20
UFE(I) 21
General Comments 21

S

TELETYPE A P P L I C A T I ON NOTES 22

Teletype Parity 22
Paper Tape Reader 22
E IA RS—232 Compatibility 22
Teletype Options 23

MARK CARD DES l G~ 25

Introduction 25
Proced u re 25
Card Size and Column Spacing 25

L~~ Card Informat ion 26
Card Column Format 26

I ~~~. Pas t Des i gn 27
Comand Field 27
Day Field 27
Point Field 27
Period Fie ld 27
Parameter Fie ld 29
Discrete Field 29

- . Quality Field 29
Acc u rac y F ield 30
Comment Field 30
Numeric Field 30

H

. . . _ _ _  



--
.-- ---—--

~~~~~~ 
- - — -- -

~
-- .- --.-- ------ ..‘— -

Color of Card . 30
Translation Table 31
Order of F ields 31

OS/8 INDUSTRY COMPATIBLE MAGNETIC TAPE FORMATS 32

SORT 35

Introduction 35
Theory of Operation 37
Overview of Subroutines 39

FNCTN.PA 45

BASUF.PA 47

DAHDLR .BA 49

IDGEN.BA 56

MERGE.BA 59

REPORT .BA 62

TDSINF.BA 67

TDS.BA 69

CRH .PA 71

Overv i ew of CRH.PA Operation 77
I D  Tag Format 81
Translation Table Forma t (First Level) 82
Translation Table Forma t (Second Level 82
Co nvers i on Tabl es 84
Forma t Table 86
F i e l d 3 Buf f e r s  86
Pa ge Zero Cons ta nt s 87
Main Program 90
Field Zero Subroutines 90
Field Two Routines 104

.

~

- - _



.. - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - -  T~~~...

/
INTRODUCTION

A Data Handling System is described which handles “n—site

water quality survey data measured by the Army . .~Data and commands

are entered into the system on-line via either the Teletype , Hewlett-

Packard optica l mark reader , Yellow Springs S-C-T meter , Tab s grap hic

dig itizer , DEC manual data entry station , or Fisher Scientific pH/ion

meter. The di g itizer , manual data entry station , specific conductivity

instrumentation , and pH instrumentation are interfaced to the system

via the DCC PDM-70 programmable dat~ mover. The Data Handling System

may be at a fixed location with a telephone data link and b r  may be

found on-site.

The Data Handling System may be viewed as a collection of

programs wh i ch operate within the supervision of the os/8 executive

on a 16K DEC PDP-8/E. Each of these programs operate in conjunct ion

with data files found on the mass storage devices. These programs

are written using os/8 Basic and PAL8.

A sequence of programs is often executed to complete a g iven data

handling operation . Os/8 BATCH is used to .iutomate the specification

of this sequence of operation via a BATCfrI input f i Le. Os/8 BATCH

provides users of the system with a batch processing mon i tor that

is integrated into the os/8 Mon i tor structure.

Several system tables are used by the system software to

define a particular data handling application to the system . The

system definition file (SYSDEF .AR) provides information which includes

lists of valid ID tags , uppe r and l ower limi t s  for measurement va l ues , 
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data formats , and various heading and co l umn information used

during report generation . The translation table file (TRNTBL.AR)

contains the translation tables for the mark sense cards. The method

file (METHOD.AR) specifies for each parameter the particular data

conversion alu jorithm within the function file (FNCTN.AR) to use

on input.

The data files and information files are Os/8 BASIC numeric

files while all other files are os/8 ASCII files . The ID information

within these numeric files are 6-bit positive integers. Os/8 BAS IC
user functions are provided to pack and unpack these 6-bit integers

within a 36-bit floating point variable. In addition , os/8 BASIC

user functions are provided l for formatted output , interization , and

PDM-7Ø input.

The chapters within this manual include a discussion of the

implementation of the data handling programs , file formats , mark

card design , and industry compatible type formats. 
N

2
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SYSTE M GENERATION

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

which operate within the supervision of the US/8 executive on the PDP-8/E.

Each of these programs operate in conjunction with data files found on

the mass storage devices. Severa l of the data handling functions are

provided by OS/8 System Programs .

The data hand ling software is provided on four DECtapes which are

marke d SYS , DSK , SRC , and INSRC . The os/8 Version II I  executive system

software is supplied on additional DECtapes. The programs on the tapes

SYS ,DSK , and INSRC can be created from the SRC tape in conjunction with

the OS/8 executive software .

The os/8 system mon i tor has been built to make DECtape unit 0 and

unit 1 respectively the dev i ces SYS: and DSK: . Likewise , the data hand-

ling functions , described in the Data Handling System User ’s Manua l , ex-

pects to find the tapes SYS and OSK mounted respective l y on DECtape units

0 and 1 . The program INPUT .SV on SYS and the file SYSDEF .AR are hi ghl y

application dependent and hence must be generated for each application.

The files METHOD.AR and TRNTBL.AR may also change for each applica tion .

The remaining files and programs should remain the same for each app 1 i ~

cation.

The DECtape SRC contains the sources of the data handling softwa re .

The tapes SYS , DSK , and INSRC can be created from this source DECtape in

conjunction with the OSI8 Version III  software. This DECtape contains

the f o l l ow i ng f i l e s :

3
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RE P0 RI . BA
ME R GE . BA
IDGEN.BA

DAHDLR. BA
TDS .BA
TDS INF .BA

TDSFNV .BA
SORT .PA
CRH .PA
GETPUT. PA

MERGE .B I
REPORT . B I
T D S . B I
ED ITS . BA
SYSDEF.AR (Letterkenny Survey)

TRNTBL .AR (Letterkenny)

METHOD.AR (Letterkenny)

LETDAT .AA (Letterkenny Data)

BADSD.AR (Badger System Def.)

BADAT.AA (Badger Data)

FNCTN .AR
WTHDL . BA
GENCRH.B I

The DECtape marked SYS must contain the followin g programs :

OS/8 System Programs:

CCL . SV
BATCH .S V
BASIC .SF

BASIC.AF

B A S I C . F F
B A S I C . V F
BRTS .SV
BC OMP . S V
B LOAD . S V

L. ~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - .
~~~~~~~~~~~~~~~~~~ 
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B A S I C . S V
DIRECT. SV

FOTP.SV

PIP .SV
PAL8.SV

ABS LDR . S V
NONEAE .BN

Data Handling Progra m s:

REP O RT . SV
MERGE .SV

INPUT.SV
SORT. SV
DAHDLR . SV
TDS .SV
T D S I N F .SV
T D SFN V . S V
WTH DL . S V

The tape DSK contains the following files:

SYSDEF .AR

REPO RI . B I
M E R G E . B I
T D S . B I

The tape INSRC contains the following files and programs :

C RH . PA
GETPUT .PA

SYSDEF .AR

METHOD .AR

TRNTBL .AR

FNCTN.AR
EDIT .SV

EDITS.SV

I DGEN.BA
GE NCRH .BI

_ _ _ _ _ _ _ _ _ _ _ _



The OS/8 ASCII files SYSDEF.AR , METHODS.AR , and TRNTBL .AR define

the application to the data handling softwa re . The programs ED ITS .SV

and EDIT.SV are present on INSRC for editing the three system def iri~ tion

files. Once these files have been defined and are presen t on the DECtape

INSRC , the program I NPUT.SV can be created for this app lication . The

generation procedure for this program assumes that the DECtapes SYS and

INSRC are respective l y on DECtape units 0 and 1 . The file GENCRH .BI

defines the steps to create INPUT .SV. The file SYSDEF .AR on DSK must

also be up dated.

6
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SYSTEM TABLES AND FILE FORMATS

Several system tables are used by the system software to define a

particular data handling application to the system . The system definition

file (SYSDEF.AR) provides information wh i ch includes lists of valid ID

tags , upper and l ower limits for measurement va l ues , data formats , and

various heading and column information used during report genera tion.

The translation table file (TRNTBL.AR) contains the translation tables

for the mark sense cards. The method file (METHOD.AR) specifies for each

parameter the particular data conversion al gorithm within the function

file (FNCTN.AR) to use on input.

Sistem Definition File Forma t:

The sys~~ .~ definition file , DS~ ;SYSDEF.AR , is required to define the

app l icati c - to the data handling system . Th is file is an OS/8 ASCII f i l e

containing severa l character strings. A Null character string segments

this file into severa l lists. These lists , in the order of appearance , are

Day ID L ists

Point ID Lists

Period ID Lists

Parameter ID Lists

Discrete ID Lists

Coment ID Lists

Reader

Chemists ID Lists

Quality ID Lists

Accuracy ID Lists

7 
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The Parameter ID list contains 6 character strings per list entry

while the remaining primary ID lists , contain 3 character strings per

list entry. The first 3 character strings per primary ID list entry

provide alternate ways of externall y representing this ID tag. The

name , length , and usage of each of these representations are shown as

follows :

Order Name Length Usage

First Short ID 1—6 char. Normall y used

Second Long ID 1-24 char. Header of Reports

Th i rd Column ID 1-6 char. Column header in Reports

The 1st three character stri ig s for each list entry in the Parameter

ID list defines a minimum , maximum , and format for each parameter . The

format is an integer and specifies the number of p laces to the ri ght of

the dec i ma l point to be used during report generation . The minimum and

maximum defines the lowe r and uppe r limits during a print-plot.

The header must be 3 lines in length even thoug h one or more of

these lines are null. Each line must contain less than 72 characters.

This header labels each page of the report and print-p lot during report

generat ion.

The Accuracy and Quality ID lists contain 2 character strings per

list entry. The first string is a 1 to 6 characters in length and is

normally used . The second string is 1 to 24 characters in length and pro-

vides an alternate way of representing the same ID information .

The Chemist ID list identifies the name of the chemist and contains

2 character strings per list entry. The first string is I to 6 characters

in length and provides an abbreviated name . The second string permits t he

chemist to be identified with a name which is I to 24 characters in le rc th .

8
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The file SYSDEF.AR can be ed i ted with either the BASI C program

E DI TS .BA , designed for this application , or the 05/8 Text Ed i tor.

Data File Formats:

All files under the Os/8 executive are allocated in multip les of

256 12—bit word blocks. Data in a numeric file , compatible with OS/8

BASIC , places 85 three-word floating-point numbers in each block with the

last word in each block unused. The data handling system stores 28 mea-

surements within each block and represents each measurement with three

successive floating—point numbers. The primary ID tags are packed as

6—bit integers in the first floating-point variable. The secondary ID

tags are packed within the second floating-point var iable while the numeric

value is placed in the last variable. The last floating-point variable

within each block is unused.

Each p r i mar y ID tag internally is represented as a 6-bit positive

integer. A zero value indicates that no tag was entered for this particu-

bar ID. This integer points to an entry within a valid ID list w ithin the

system definition file. BASIC user functions are provided to pack and

unpack these ID tags from the floating-point variables

The Method , Chemist , Accuracy, and the unused secondary ID tags are

represented internall y with 6—bit positive integers in the same way as the

primary ID tags. The Quality ID is internall y represented by a sing le

12-bit word with one bit assi gned to each ID w thin the Quality ID l ist.

The left most bit of the Quality ID is assigned to the first element in

this list while the ri ght most bit is assi gned to the 12th list entry.

9
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MEASUREMENT FORMAT

Day Point

Period ParameterPrimary ID

Discrete Comment

Qua lity

Secondary I D  Me thod Che m i st

Unused Accuracy

V a l u e

Some blocks within a file may contain less than 28 measur ements. The

absence of a measurement within a block will be noted by a zero primary ID.

Measurements appear within the file in an arbitrary order unless the c~ata

file has been sorted . A sequential search of this file must be performed

to find a measurement with a specified set of ID tags .

10
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Translat ion Table File:

The translation table file , TRNTBL .AR , is an OS/8 ASC II forma t file

and contains two sets of tables. The first set of tables defines a uni que

translation table for each col umn of the mark sense card. The translated

card image provided via this column translation table can be divided into

fields with each field being delimited by a space. The second set of

tables translates the character strings , defining each field , into a second

character strin g. The data entry software processes this second translated

card image.

Column Translate Tables:

The first character string within this file is an integer which

identifies the numbe r of columns found on the card. The file contains a

table for each of these col umns with each of these tables being delimited

by a null character string. Each character is translated into a variab le

length character string.

The f irst entry in each translate table is one of the following 2 cases.

1 . Integer specif y ing the column number w it~. the labeling starting

at zero. A translate table follows .

2. N = P where N and P are integers. This notation indicates that

the translation table for column N is the same as column P (P<N)

and hence will not be given .

The character strings which follow in the first case are the translation

tables for this column . The first character in a character string is the

input character while the remaining characters are the ou tpu t character

string.

11

L. , .
~~~~~~ 

. .



~0~
’
~~

An example of a 5 column card is as shown :

Table Comments

5 5 col umn s on card
0 Col. 0 table follows
lAB I cha nged int o AB
2BC 2 changed into BC

N u l l  l i n e
1=0 Use col. 0 table for cal. 1

Null line
2 Cob . 2 table follows
Z123 Translate Z into 123
Y’+56 Translate V into 456

Null line
3=2 Use cob . 2 table for cob. 2

Null line
4=0 Use col. 0 table for col. 4

Nu l l  l i ne
Field Tables

All input characters which are not found in col umn translate are considered

to be illega l by the data entry software .

F i e l d  T ra ns la te Tabl es:

Each field translate table is delimited by a null lire. The absence

of a field translate table is the character string @~ and indicates the

field character string is alread y correctly translated .

When a translation table is present , the table provides an output

character string for each valid inpu t character string. An examp le of field

translate tables are shown as follows :

AB Translate AB into 1234
1234
CD Translate CD into 2345
2345

Nu ll l i ne
No table for this field
Null line

A Translate A into TLD
TLD
B Translate B Into ABC
ABC

Null line

Us ua l l y, there is one field table for each field on the card .

L _ _ _ _  

12
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Examp le of Trans la te Table

4 4 Columns on Card
0 C o b .  1 Table
lAB
2 BC
3CD

1 0 C o l .  2, Use Cob. 1 Tables

2 Cob. 3 Tables
AC 0
BDE
EFG

3 2  Cob. 4, Use Cob. 3 Tables

AB F ie ld  1 Ta b les
CDEF
BC
EFGH

No Table for Field 2

No Tabl e for Field 3

CD Field 4 Tables
1234
DE
6ACD

I
1.

13
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Methods File Format:

The methods file , METHOD .AR , is an os/8 ASCI I forma t file and identi fi es

to the system the data reduction al goritym to use for a g iven parameter on

input. The following paragraphs give a set of rules for constructing this

f ile.

1 . The methods file contains one block for each parameter with each

block being delimited by a null line .

2. The first line of each parameter block is a 1 to 6 character

parameter name . If this particular parameter is used during survey,

the parameter name in the Methods file must agree with the parameter

name in the system definition file.

3. The second entry in a parameter block is an integer which specifies

the number of data reduction methods for this particular parameter .

A va l ue of zero for this integer denotes that the end-of-file has

been reached.

4. In  each para mete r block , there is a method block for each data

reduction method . Each method block contains at least 4 entries

wh i ch are

Nc = Number of Constants where

Nc~
O Constants are not g iven in methods file

Nc<O Constants are given in methods file

FNR = Data reduction function number in FNCTN.AR

Nm = Number of raw measurement val ues expec ted

N t = Number of tab les

All of these entries are integers.

14



5. If N
~ 

is negative , then the next N
~ entries in the methods

block are these constants. For a positive Nc, no entries are

allocated for constants.

6. If Nt is greater than zero , a block of entries is allocated for

each table.

7. The first entry in each table block g ives the maximum number of

entries available in memory for this table.

8. The second entry in each table block g ives the actua l number of

entries present in the table.

9. The next entries are the actual x , y entries for the table. A

line is used for each x and y entry.

10. The table is terminated by the parameter with the name END with 0

methods.

An examp le for a method s file is as follows :

Table Comments

PH PH parameter block
1 1 method
O no constants

Data reduction formula 1
O No tables

TALK Total Alkalinity
1 method

—1 1 constant g iven
2 Data reduction
2 2 raw measurements expected
O No table
.307 Normality constant

P04 Total Phosphates
1 1 method
0 No constants
4 Data reduction formula 4

1 measurement expected
1 tab le

4 Table size is 4
0 No entries in table

15
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PHENOL
I method

O No constants
5 Data Reduction forrnuja5
2 2 measurements expected
1 1 table
6 Table size is 6
2 2 entries g iven
o Xl
0 Xl
30 X2
40 Y2

END End of file
0

Informat ion File Format:

A temporary f i le , called the information fi l e , is generated during

report generation. This file usuall y is created on device INFO : with the

name of INFO .IN. This file is a BASIC numeric file and contains one record

for each report or print-plot specified . The 85 floating-point variab les ,

D ( O ) , D(1) , . . ., 0(84), in this record are coded as follows :

o(o), 0(1), 0(2), D(3) Unused

Order of Day ID

0(5) Order of Point ID

0(6) Order of Period ID

0(7) Order of Parameter ID

D(9) Order of Comment ID

D(lO), D ( l l )  ,D(2O) Day ID L ists

D(2b), 0(22) ,D(30) Point ID Lists

0(32), 0(33) ,D(42) Per iod ID Lists

0(43), D( 44~ . .  . ,D(53) Parameter ID Lists

0(54) ,D(64) D iscrete ID Lists

0 (6 5 ) , 0(66) ,D(75) Comment ID Lists

16 



—

D(76) Segment Size

D(77) Option

0(78), D(79) ,D(84) Unused

The variables , D(4), . . . ,  0(9), determine the order of the sort

during the SORT step and hence the report format. For continuous data ,

the variables , D(4), 0(5), 0(6), D(7) are uni que positive integers with

values of I throug h 4, while 0(8) and 0(9) are zero. For discrete data ,

the variables , 0(4), . . ., 0(8), are unique positive integers with values

of I throug h 5 whi le D(9) is zero.

For the variables , 0(10), 0 (11), . . . , 0(75), which contains the

ID l ists , six ID tags are packed into each variable with a zero ID tag

used to indicate the end of each list. The Comment ID list is not used.

The segment size is a posi tive intege r which determines the number of

columns in a report. For a report , the option has a value of zero while a

value of I indicates the print-p lot option .

17
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BASIC USER FUNCTIO NS

The data handling system requires 5 BASIC user functions wh i ch have

been programmed especially for this application . These functions provide

BASIC with the following capabilities :

1 . Unpack ID tags from a floating point variable.

2. Pack ID tags into a floating point variable.

3. Accept and decode PDM-70 character strings.

L+ .  Pr int using F formats.

5. Integeri ze a floating point var iable.

The programme r must define these functions to BASIC with a UDEF

statement as follows :

5 UDEF UFA (l ,J), U F B ( I ,J ,K), UFC ( 1 ,A$), UF O ( i ,J ,K ,L), UFE (l )

BASIC uses the order in which a function appears in a UDEF statement and

not the function name to determine the user function .

UFA(I ,J)

The data handling system packs six 6—bit positive integers within a

floating point variable. This user function provides the programme r ~i it h

the capability to unpack these 6-bit positive integers. The var iable I

determines which integer to unpack from the floating variable J . The

va l ue of I must then be either 0,1 ,2 ,3,4, or 5. The value of the funct ion

is a positive integer with a minimum value of zero and a maximum value

of 63.

The following example shows BASIC statements which place the 6 inteqers

packed in A into the array 11.

100 FOR 1=0 TO 5

110 11(1) = UFA(I ,A )

120 IIEXT I

18
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UFB(I ,J ,K)

The user function L = UFB(I ,J ,K) packs the 6-bit positive intege r J

as the Ith integer into the floating point variable L. The remaining

five 6-bit positive integers found in L are obtained from the variable

L. The fob lowing examp le packs the integers 11 (0), 11(1 ), 11(2), 11 (3 ),

Ii (h), and il (s ) into the variable A.

200 FOR 1=0

210 A = U F B ( l ,I l( I ) , A)

223 NEXT I

The minimum value of each of these 6-bit integers is zero w h i le  the maximum

va l ue is 63.

U F C ( I ,A$)

The user function UFC(I ,A$) was coded to rece i ve input from the Tab s

di g itizer via the PDM-70 Programmable Data ~4oves. The operation of this

function is dependent on the value of the variable I.

Casc: 1=0

The Teletype handler used by BASIC is rep laced with a special Tele-

type handler which:

1) doesn ’ t echo input characters

2) i gnores characters such as rubout

3) has a time—out feature to terminate input

The time-out feature terminates input by p lacing a RETURN character in t ’i~-

input buffe r after a prescribed amount of time has elasped. This t i ” i ~~ i s

approximatel y I second after one or more character has been received. Th i s

time is approx i matel y 1 minute before a character has been rece i ved.

The PDM-70 doesn ’ t provide the RETURN character to t e r m i na t e a char a ct er

strin g when t ransferring data from the 8 dig it BCD input cards.
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This revised handler thus uses the absence of a characte r string to l e r - l i l a t .

input.

Case: I =

The Teletype handl er used by BASIC is restored back to its orig inal

version .

Case: I > 2

The numeric va l ue of the 1—1 st charac ter strin g AS is returned as the

function va l ue. The va l ue of the function is always a p ositive integer

equa l to or less than 63. A value of zero indic ates t i at I points beyond

the end of the character strin g.

For examp le , the BASIC program

300 A$ = ‘‘AB12’’

31 0 FOR I = 0 TO 10

320 11(1) = UFC(I+2 ,AS)

330 NEXT I

would provide the following values for 11(1):

11 (0) =

11(1) = 2

11 (2) = 149

11( 3 ) = 50

I b ( I ) = O  1 > 1 4

U F D ( I  ,J ,K ,L)

This function outputs the variable L to file K using a field wL~t

of I and J places after the dec ma l point. If J is zero , then the

decima l point is not output and is not included in the field count. The

fi l e K must be open and have a value of 0,1 ,2 ,3, or 14 . Only the min us

sign is printed.

20



This functi on rounds the number. For J= l , the numbers 7.3516 and

7.14995 both p roduce a val ue of 7. 1k on outpu t.

UFE (I)

The opera tion of this function is exactl y the same as the BASIC

INT(X) func tion . The us4 of UFE(I) function avoids BA SIC overla ys in

many da ta handli ng programs .

Genera l Comments

The f il e BAS IC.UF contains these user function s. The source ~i )e i~,

BASUF .PA and is found on the source tape . If required , this source —

file can be assembled , loaded , and then saved as BAS IC .UF . Th is user

function occup ies loca tions 3400-14577 octal.
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TELETYPE APPLICAT I ON NOTES

Teletype Parity :

The Tebe type keyboard genera tes even parity wh i ch may cause problems

when running maintenance programs . The standard DEC Teletype key board

forces the pari ty b i t to a lways be “1” . The paper tape reader sends the

pari ty bit information punched in the 8-hole of the pape r tape .

Pape r Tape Reader:

The paper tape reader on the Teletype has been sli ghtl y modified to

be compa tible with the PDP—8/E . A relay has been inser ted in series with

the reader on/off switch to pe rmit the computer to remotely operate this

swi tch function . The KL8-E with Teletype interface cable supports this

funct ion . This relay must be energ i zed for the pape r tape reade r to

operate.

E IA RS— 232 Com p atibility :

The Tele type is desi gned to send and rece i ve serial information

which is coded as currents having approximate values of 0 and .020

amperes. Modems and o ther ter m i na ls  are genera l l y EIA RS-232 (voltage)

compa tible.

A Tele type - E IA converter is present in the base of the Te let\- p

to provide the operator with the option of converting the Teletype to

E IA RS— 232 leve ls . Both the HP card reader and rnoder are E IA RS-232 corn—

patible. In ad dit i on , the computer interface w i l l  accept either lele typ

(current) or RS-232 (vobtaqe) levels. The paper tape reader does not

work in RS-232 mode .

Three cables should exit  the base of the Teletype . One cable is t~~

Tele type I/O cable while the r ema inin q two are the converter I/O c ihies .
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The following block diagrams sho uld be usefu l.

PDP-8/E

TTY

TTY-EIA 
~~ M865o

CONVERTER E IA  
KL8-E

— — .——--——--—— 

CABLE

- PDP-8/E -

1 . _ Y
T T Y - E IA  

M8650

L~~~~~
TER CABLE 

[~~~~~~L 8 E  
--

Teletype Options

The teletype is in ternall y strapped to provide the followi ng opt ions:

Full Duplex

Even Parity Keyboard

23 
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20 Mi l liampere Curren t

Pape r Tape Reader XON/XOF

Pape r Tape Punch XON/XOF

Automatic Carria ge Return-Line Feed

24
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MARK CARD DES I GN

Introduction:

The steps necessary to desi gn a mark card are presented . This

desi gn can be printed by IBM . An actual card design is discussed.

Procedure:

Cards for this application can be acquired from IBM . The pro-

cedure for this card acquisition are as follows :

1. Submi t a rough sketch of the proposed card to the IBM sales-

man.

2. IBM transforms the customers sketch into a final card desi gn.

3. Prior to printing, IBM submi ts a proof of the final desi gn

to the customer for approval .

1+. Once approva l has been ob tained , the cards are printed. Ap-

proximatel y 60 days are required from submission of the roug h

sketch to the final card.

Card Size and Column Spaci ng :

1. I t is recommended that a standard card size (3 1/4 x 7 3/8)

and a standard column spacing (1+0/80 columns) be used . This
S

w i l l  permi t the cards to be prepunched with conventional punch

facili ties (keypunch or punch on UN I VAC 1108).

2. The card reader is capable of accepting card sizes up to ii 1 / 9

inches long wi th vertical column s positioned by the use of cloc k

ma r ks .

3. It is recommended that a standard 40 column card be adopted. A

close r spacing (more columns) yields card markin g prob lem s ‘~~~

the user.
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Card Information:

1. The data handling software classifies each card as a command

card or a measurement card.

2. The command card is a command to the system . The measurement

card contains a measurement wh i ch is specified by an ID and

measurement va l ues.

3. It is desirable to have one card design to serve both the command

and measurement card format. To accomplish this , the card must

contain fields for the following information :

a) Command Specification

b) Day I D

c) Point ID

d) Period ID

e) Parameter ID

f) Discrete ID

g) Quality ID

h) Accuracy ID

i) Comment Specification

j) Numeric Field

Card Column Format:

The Hewlett-Packard 7260A Optica l Mark Reader expects to find each

column coded with a 128-character Hollerith code . Each card character is

converted to its equivalent 8-bit ASCII character before being trans m itted.

The blocks within each colu mn when marked must y ield a Ho lle r i th character.

If standard 40- or 80-column spacing is not used , then clock marks must

presen t on the bottom of the card.

26
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Past Desi gns:

Figure 1 shows two different card designs. The first desi gn was

desi gned for the 1973 Bad ger AAP survey and was also used for the 1974

Letterke nney AAP survey. The second des i gn was desi gned to correct the

problems ~~~~~~~ ‘tered with the Bad ger desi gn. The remainder of this

chapter discusses this second desi gn.

Command Field:

The program INPUT recogn i zes approximately 60 different comands.

Usually two co l umn s are allocated to the specification of the command

while an addi tional column separates the command field from the adjacent

day field.

Day Field:

A 39 day survey can be handled with one co l umn . Punching position

1 throug h 9 are assi gned the numbers 1 through 9. Position 0 is ass i gned

10 while position X is assigned 20. By marking 20 , 10, and 5 simultaneousl y ,

day 35 can be entered into the system . A blank co l umn usuall y separates

the day and point field.

Point Field:

Conferences with the Army have indicated that a point is usuall y

labeled with a letter or letters followed by a number. These betters are

G , I , P , R , S , GI , GP , GR , and GS where the G and I letters are sim u ltaneous k

marked to g’t GI. A second col umn with same format as day field p e r r i t s

a number from 1 to 39 to be specified. A blank column separates the

point field from the period field.

Period Field:

The period field can be coded in the same forma t as the day ‘el d

27
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Figure I Examples of Mark Card Des i gns
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to permit periods from I to 39.

Parameter Field:

The parameter is coded as an intege r from ~ to 999. By assi gning

different numeric codes to the same parameter , the measurement method

can be identified. Th ree columns are allocated to the parameter field

for specifying the parameter code. An additional column separates the

parameter field from the discrete field.

Discrete Field:

One co l umn is provided for entry of the discrete ID . This forma t

is the same as the day field except that the R punch position is used

for marking 40. This format handles up to 69 unique discrete values .

Quality Field:

The quality of a samp le may be characterized by one or more of the

following tags :

a) Turbid (T)

b) Clear (CL)

c) Li ght Color (LC)

d) Int ense Color (IC)

e) Hot (H)

f) Cold (C)

g) Greasy (G)

h) Nonhomogeneous (NH)

i) I mperfect Preservation (IP)

j) Questionab Stability (QS)

Note that three columns are required to code these tags . Since one or more

tags can be marked simultaneousl y, three column s insure a res u ltin g No! len :

29 



character.

Accuracy Field:

The accuracy of the measurement may be characterized as follows :

a) Accurate Result (AR)

b) bo~ (bo~)

c) Orde r of Magnitude (OM)

d) Inaccurate Result (IR)

This inform ation is combined with the quality ID information and placed

within the same field.

Comment Field:

The comment field is comb i ned with the numeric field. This firs t

co l umn in the numeric field permits a greater than or less than comment

to be entered.

Numeric Field:

One or more measurements must be entered from the numeric field. One

or more successive blank columns segment the information within the numeric

field into one or more measurement va l ues. The 0 punch should be coded

as 0 while the X punch should be coded as the decima l point. In cases

where the size of this field is inadequate , the pro gra—~ I NPUT permit - th e

numeric field to be continued onto additional cards.

Color of Card:

The color of the card selected to be compatible with the op tical mark

reader. The presence or absence of a mark is detected by the presence or

absence of a reflection of li ght from the card surface. Usually, an y b la . k

printing on the card is rea~1 as a mark.

Usuall y, every other field on the card should be shaded to a s s i st t h e

30
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user in locating the desired field of interest. Adjacent subfie lds in

the numeric field would be shaded differently.

Translation Tables:

The program INPUT which operates the card reader contains two levels

of translation . During input , the following steps are followed by this

program:

I . The card reader transmitts one character to the computer for each

column on the card. The card reads each card using standard 029

character set.

2. The computer translates , with a translate table , each character

rece i ved from the card reader into a character string. A unique

translation table is present for each column .

3. This resulting character string is segmented into fields . Each

field is translated with a uni que translate table to y ield a

translated card image.

4. The input program always prints on the Teletype printer the trans-

lated card image . The input program also processes the translated

card image .

Order of Fields:

The orde r in wh i ch the fields on the card appear may be changed. If

this order is changed , the order of entries in the tables at PUTBHI , rUTBH2 ,

and DEFI00 in the program CRH .PA must be altered. The numeric field should

always be last.

3)
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0s/8 INDUSTRY COMPATIBLE MAGNETI C

TAPE FORMATS

The subroutine NTRAN provides FORTRAN V programs written for the
I

Army UNIVAC 1108 with capability for reading and writing magnetic tape

compatible with the os/8 system . The subroutine NTRAN is well documented

in the U N I V A C  FORTRAN V L ibr a ry Programmers Reference Manual (UP-7876) .

In addition to read i ng and/or writing binary information of tape , thi s

subroutine performs input/output operations such as tape p osi tionin g .

To use this subroutine , it is necessary to know os/8 magnetic tape formats.

The 05/8 sof tware normall y performs 7-track magnetic tape read/ write

operations with an 800 BP I density and odd parity. A record consists

of 256 6-bit tape characters with an even number of records per file.

The os/8 software packs three 8-bit ASC I I characters wi thin 1+ consecutive

6-bit tape characters.

The PDP-8 is a 12-bit word oriented machine . The OS/8 software

packs three 8-bit ASCII characters into two words as follows :

Chracter 3
Word 1 Character I

Bit 0—3

Cha racter 3
Word 2 Character 2

B its 4-7

The parity bit associated with each character is i gnored by the syst e -  and

is usuall y i l l . Transfers between core and mass storage are perfnrne~ ~~~~

256 word blocks with each block being two 128-word records.
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Let 4 consecutive tape characters be represented as follows :

A
0 

A
1 

A
2 

A
3 

A
4 

A
5

B
0 

B
i 

B
2 

B
3 

8
4 

8
5

C0 C
1 

C2 C
3 

C4 C
5

D0 D~ D2 D
3 

D4 D
5

The three consecutive ASCII characters are as follows :

A4 
A
5 

B0 B
1 

B
2 B

3 
8
4 

B
5

C4 C
5 

D0 
D

1 
D
2 D

3 
D4 D

5

A
0 

A 1 A 2 A
3 

C0 C 1 C2 C
3

The parity bits A4, C4, and A
0 

have no meaning but are usually ‘‘1 ’’

The following ASCI I contro l characters are common l y used within a

file and are shown in octal.

CTRL!Z (ASCII 232) Logical EOF

Form Feed (ASCI I 214) Ski p to next page

Horizont al Tab (ASCII 211) Tab stop every 8 col

Line Feed (ASCI I 212) Normall y ign ored

Carriage Return (ASCII 215) Terminates each char-
acter string

Null (ASCII 0) I gnored

All OS/8 softwa re accepts variable length character strings as inr ut

and generate variable len gth character strings on output. Each character

string is terminated with a carriage return. A character string k reque t l y

crosses record boundaries with numerous character strings per record. A

carr iage return on output is often treated by devices such as Telet yp e- - is

a carriage return/line feed combinati on .
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The ASCII character sets are usuall y limited to those associated with

a standard ASR— 33 or ASR -35 Teletype .

The os/8 program CAMP is useful for position i ng the industry compatible

tape prior to use. In addition , several CCL commands are provided for tape

positioning.

The os/8 Software Support Manua l (DEC-S8-OSSMB-1~-D) provides in

Chapter 4 complete deta i ls on the operation of the TM-8-E magnetic tape

handler. Appendix E of this manual g ives a comp lete list of character codes

and conventions.
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SORT

Introduction:

The program SORT retrieves selected data f rom a spec ified ddta

f i l e , sor ts this data and then p laces the sorted data in an output

file . Instructions for this sorting operation are rece i ved from an

information f i l e .  Each record of this information f i l e  contains:

1. Sorti ng order

2. ID lists

3. Segment size

4. Sorting options

Each record of the information file  de fines a new sorting function

which results in a new output file .

The SORT program may be loaded by

.R SORT

~ (Outpu t File) (Info File), (Data F i l e  1), (Data Fi l e  2)

Whe n load ed , the operator must supp l y to the Command Int e rpr e ter

1. I n i t i a l  Output file name

2. Information f i l e  name

3. First data fi l e  name

4. Second data f i l e  name (optional)

The extension o~ the i n i t i a l  output f i l e  is incre men ted t u det e rmin e

the name of successive output f i l e s .  The last two charact ers o~ the

output f i l e  name should not be ‘ ‘D’ ’ as the system usen t h i s  to den l lt -

a dup licate dat a file .  U su i 11 y . t he SORT opt ion is one ste p in a

BATCH command input fi lt
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An END message w i l l  be printed at the completion of each sorting

operation . When all the records of the information fi l e  are processed ,

control is returned to the OS/8 Monitor.

Normally, the software name s the information fi l e  INFO: IN FO .IN

while the output files are named DATA :DATA .AA , DATA :DATA .AB , etc. The

extension of the first output file is .AA but is incremented with each

addi tion output fi l e .

The SORT program checks tI see i~ there is 2 or more points with

identica l Day, Point , Pe r iod , Parameter , and Discrete IDs present in

the data file. The first measure ment encountered w i t h  this ID w i l l  be

used in the sorting operation . Al l  remainin g measurements with  t h i s

ID are placed in a duplicate data f i l e  with a DUP .DATA rlessage generated

i n place of the END message . If dup licate data were encountered whil e

generating DATA :DATA .A F , dup l icat a data would be p laced w i t h i n  the f i l e

DATA : DATADD.AF.

When the report sorting option is selected , th e Day, Po int . Period ,

Parameter , and Discrete (Discrete data onl y) lDs of this rtea sure te n t be

present in the ID l i s t s  provided by the information f i l e  to be selected

for this sorting step. The plot sortin g opt ion a d d i t i o n a l l y  r equires

that eithe r the Point and Parameter 1D for continuous data or the Day .

Poin t , Period , and Parameter ID for discrete data be found in the S~~~’l~

relative location w i t h i n  the respective l i s t s .
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Theory of Ope ration:

The program SORT is a PAL8 assembly language program for which a

save f i l e  ca n be ge nera ted wi t h t he fo l l ow i ng s teps :

I . Assembly SORT .PA w ith PAL8 to obtain SORT .BN

2. Load SORT.BN with ABSLD R

3. Save loca tion 0-3377 with a starting address of 200.

Both the parameter INFBSZ and the table TBUF may be mod ified w i t h  the

text editor EDIT.

The SORT program consists of a main program wh ich starts at lo-

cation 200 and resides on this page . The remaining coding are sub-

routines and constants. The source of SORT is well commented to pro-

vide detailed documentation of its operation.

Each sor ting function is accomplished with two steps . The first

-ort step retrieves from the input f i l e s  each measurement which sat is-

fies the ID l i s t s  provided by the information f i l e  and place s these

selected measurements in a core buffer. The second step sorts t h i s

buffer according the information file  sort specification and then

transfers this sorted core buffer to the output file. The size ut the

output fil e  must be smaller than the core buffer. Dup li c a t e  dat~i when

found is placed in a dup licate data f i l e .

During the first step , SORT requires a l l  selected mea surement s be

either discrete or continuous depend on the di screte ID s ortinq I r d e r .

A zero discrete sorting order specifies continuou s Wi ta w h i l e  non-

zero value specifies discrete me isurements . F r  a l l  sort o e t i l n r -. , th,-

Day, Po int , Pe rio ~ ,Paranet er . and D i s c r e t e  ID of the select e d e e - -u rt-
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men t must be present in the appropriate information file ID l i s t .

In addi tion , the plot option requires either the Point and Parameter

or the Day, Poin t , Period , and Pa rameter ID to be present in these

ID l i s ts at the same relative location.

Field 0 of memory is dedica ted to the program (0-3377) , the

various I/O buffers , an i I/O device handlers. The remainder of

memory may be alloca ted to the core buffe r which holds the selected

da ta from the input files. Memory (3400-7577) in field 0 is d ynam-

i ca l l y a l l oca ted by SORT for I/O buffers and device handlers. Dy-

namic allocation attempts to minimize the numbe r of mass storage

accesses.

Space is first allocated wheneve r required to the I/O device

ha ndlers used by the output fi l e , informa t io n f i l e , and two input

files. The informa tion file buffe r size in blocks is determined

by the parameter INFBSZ. The parameter INFBSZ has been ar b i t r a r i l y

set to 3. The remaining space is allocated for use by the input

f i l e s . The ou tput f iles use the same buffer space as the in put

- r files.

A table which starts at l ocation TBUF specifies the vu ri ou s

blocks of memory wh i ch may be used for the core buffer . Each block

in this core as specified by constants which are :

1 . CDF to field containing block

2. Starting address of block

3. Negative of numbe r of measurement in blo ck

The following example shows two blocks in this table.

38

_ _ _ _ _  -- —~
---



_ _ _ _ _  _ _ _ _ _ _  - .

TBUF , CDF 20 / Field 2

0000 /Starting Address

-300 / Holds 192 Measurements

CDF 10 / Field 1

2000 / Star ting Address

-100 / 64 Measurements

O / end of list

Note that a zero terminates th is  list and each meas u reme nt requ i res

9 consecutive memory locations.

The User Service Routine (USR) is core resident and hence the

loca tions (10000—11777) should not be used for the core buffer.

SORT au toma t i ca l l y alloca tes this space whenever the core buffer ,

defined by TBUF , overflows . If the buffer space provided by the

USR overflows , then SORT treats this as a fatal error.

Overview of Sub routines

TBOFL

Al l ocate USR space to TBUF on overflow .

IN INF O

Load handler for INFO file and ini t ialize software to read

this informatic ri file.

RI N FO

Places the next record of information file  in the I/O buff er

starting at INFBUF . This may or may not require a physical read.

Both the sort and search options for this record are also i n i t i a l  ize~i .

CHK

This sub routine det ermines whethe r a given ID is in an ID table

or no t . If present , the subroutine det e rmi n es whic h entry in the

table. The startinq entry w i t h i n  t h i s  t ab le is sne ci~~ied by the

c a l l i ng program. 
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SETTR

The subroutine TRANSI is  in it i a l i z e d  wi t h t he f i rs t en t ry i n TBUF

table.

TRAN 5

Update TRANS I subroutine pointers to the next entry in TBUF . If

a TBUF table becomes entry, the sub ’outine TBOFL is called to allocate

USR space .

TRANS I

Transfe r one poi nt from the input buffer to the output core buffer.

FIX

Fix a floa ting point number. The sorting order , segment length ,

and sor t option are in a floating point format.

SEARCH

This subrou tine is i n i t i a l i z e d  by SEARIT to either the report or

p lo t option and to whether the data is either discrete or cont inuous .

Each measureme nt in the input data file is compared to the ID l i s t s

in the information file  to determine whether this measurement has

been selec ted or not.

SEAR IT

This subrou tine i n i t i a l i z e s  SEARCH to the options specified wi th

the current information file record.

NXID

A subrou t ine used by SEARCH to unpack ID or current measurement.

CNTRC

This subroutine checks to see if a control C has been typed. Whe”

rece ived , SORT progra m is aborted and con t rol returned to the m o - l i t - r .
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SE IT R I

This subrou tine i n i t i a l i z e s  the subroutine TRANS to the first block

specified by the table TBUF.

TRANS

This subrou tine transfers a measurement from the core buffer to

the output file.

GETBF

Al loca te one block for use by I/O handler.

CH KB F

This subroutine checks to see if the block allocated was used by

the I/O handler. If not used , return this block to the buffer pool.

OUT FL

This subrou tine allocates one block for output handler , loads

handler , and then enters this output file.

PUT

One block in output buffer has been fi l l e d .  If output buf fer

is ful l , then w r i t e  en t i re  buffer ou t by c a l l i ng PUTOUT.

PUTOUT

The en tire output buffer is writte n to output device .

C LOS FL

Emp ty output buffe r to output file  ari d then close this output

fi l e . If this output file corresponds to last record in the i n f :rma-

tion f i l e , then the last unused poi nt in this output data f i l e  is

set to I .

TO UT P

This subroutine checks the numbe r of points on current block on

the outp ut 1 i l e . I I ¶ 5 e flm c L ~ ~~1 l , fhp subroutin e PUT is c a l l e d .
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I
BUFINT

A block i n the output file I/O buffer is i n i t i a l i z e d  by se tt ing

all entries to zero and setting up the block pointers.

IN IT I N

The I/O handlers for both input data files are loaded . The first

record of the data file is read in input buffer.

REINP

I n i t i a l i z e  for da ta file input.

ft IRIN P

‘ 
This subroutine is called by GIMORE and RE INP . The input pointers

to input file are initialized.

GTMORE

Set the input pointers to the second fil e.

GET N RI

Read the next input buffer. As several blocks are read with

each phys i cal read , this subroutine on many calls wH l change

poin ters to the next block in input buffer instead of perfo rm ir q

a ph ysical read.

The core buffe r is search fo r a measure men t having a spec i f i e d

Ge t the nex t val i d day for the core buffer search .

GPA R

Get the next valid parameter for the core buffer search .

GP NT

Set the next v a l i d  point for the core buff er search .
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G PER

Get the next valid period for the core buffer search. 
-

SETSOR

Initialize the subrouti ne SETMSK to specif y lOs consistent with

sorting order and sort options.

SE TMS K

This subroutine generates all ID tags in an order consistent

with the search function for use with the subroutine SRCH .

GE XT

Get the next valid discrete ID for the core buffer search.

MSG

This subrou tine prints messages.

F DO PT

This subrouti ne finds the options to be used during the sort and

conve rts these sorting options from floating point to fix point

notation .

C -1 GN M

When dup lica te data is present , th is  subrou t i ne conver t s the

las t two characters in the current output fi l e  name to DD.

DUPTR

If dup licate data is prese nt , output these measurements to a

dup licate data file.

FDINF

When SORT is chained to from another program , this subroutine

is called to load the handler INFO and open the f i l e  INFO .IN for

input.
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I
FDOUTF

The output file handler is loaded. Whe n chained , the outpu t

file is g i ven the name DATA :DATA .AA .

GE TN DL

A handler is loaded.

CHAI N

When SORT is chained to from another program , the SORT program

chains to the program REPORT or PLOT . This option is va lid for

older vers i ons of the data handling software .

414
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FNCTN .AR

Each data reduction algorithm is imp l emented using PAL8 and is a

subroutine within the os/8 ASCII file FNCTN .AR . The present file con-

tains 14 subroutines with the names FXXOO , FXXO1 , ..., FXX I3. Each al-

$ gorithm is a function of one or more measurement values , user supp lied

constants , and one or more p iecew i se linear functions . This al gor i thm

definition must agree with the file METHOD.AR description in terms of

a 2 digit identification code , number of measurements , number of user

supplied constants , and number of coordinates for any piecewise linear

function .

There are several rules which must be followed when adding or modi-

j fy ing al gorithms . These rules are as follows :

1 . The subroutine resides in fie ld I of the PDP-8/E memory.

2. The subroutine name must be 5 characters w ith the first 3 char-

acters being FXX and the last 2 characters being the algorith m

identificat i on code. This identification code is a positive in-

teger.

3. The subroutine is called from field 0 wi th the re turn being

back to field 0.

4. The AC when called is an add ress in field 1 of a buffer contain-

ing user supplied cons tants and (X ,Y) coordina tes for p iecewise

linear function .

5. When ca l led , the calling program has alread y determined tha t

all data required by th is algori thm is valid.
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6. The measurement value computed by this subroutine is placed in

• the floa ting point AC in field 0 prior to return .

7. The measurement values are in a buffer startin g at TMPBFR in

field 3. Each measurement is in floating-point notation with

three words per variable.

8. The floating-point package is available for use in field zero .

9. The user supp lied constants are in floating-point notation when

present and are p laced in the buffer prior to (X ,Y) coordi nates.

10. The subroutine FNCTX in field 0 can be used to evaluate ar- v piece-

wise  l inear functions. The calling sequence is

C I F  0

.Jtls i (FNCTX)

Table Address in Field I

Address of X in Field 1

Return

with the va l ue of this funct i on in the floatin g point AC.

1 1 . If an error is detec ted during the computation , the subroutine

should increment the return address to announce this error .
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BASUF .PA

The OS/8 ASC II file BASUF.PA contain~ cix BASIC user functions. Thi s

file is wri tten using PAL8 assemb l y language and is consistent with the

os/8 BASIC Run-time System (BRTS). When assembled , loaded , and saved ,

the resulting f i l e can serve as B A S I C . U F .  The f i l e BASUF .PA is well docu-

mented through the use of numerous comments. However , this documentation

requires a knowledge of the material in Chapter 6 of the os/8 Handbook

relating to assembly language functions for BASIC.

These user functions provide BASIC with the following capabilities:

I . Unpack ID tags (UFNC)

2. Pack ID tags (UFNC2)

3. Accept PDM-70 inpu t (TTYCHG)

4. Formatted output (OUTPUT)

5. I nterize (INTEGE)

6. Cha in (CHAIN)

The last user function is no longer used. The BRTS has beer patched to

provide the entry points 3400, 31+23, 3600, 4200, 3511 , and 4000 for these

user functions.

The formatted output and the modified Teletype handler user fun ctions

make special use of the BRTS routines which are not documented in the Os/8

Handbook . The modified Teletype handler user function inserts a new copy

of Teletype handler at location 6412 when rece iv ing  inpu t from the PDM-70 .

This handler at 6412 is converted by this user function to its ori g in al

state when receiving inpu t f rom the Teletype .

The output function uses the BRTS code at 2000 - 2030 to spec if y a

unit numbe r for I/O. The function has the subrou tk ne SETUN wh i ch performs

the fol lowing operatio ’- - :
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1. Chan ge location 2030 from a 5513 to 5600.

2. Calls this code at 2000 wIth JMS I (2000) and file numbe r in AC.

3. Restores location 2000 to 1+514 and location 2030 to 5517.

- 
~+. Sets up poInter at XPUT output routine.

- For output on file numbers 1 through 4, the subroutine PUTCH in BRTS is

called to place the 8—bit character in AC in the devices output buffer . For

file 0, the subroutine at 1000 is called to place a character in the printer

buffer.
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DAHDLR . BA

The OS/8 BASIC program DAHDLR. BA is general l~ used for the report

specifica tion steps and provides the capability of cr eatir -ig i nform ation

f i l e s , l i s ting information fiels , l i s ti ng da ta f i l es , and creating a

batch file to perform a sort and report operation . T’-e progra m asss the

user for a function to be perfor m ed and the branches to the appropriate

section of the program to do this function. Each funct i on may request

and accept addi tiona l information from the user .

Each record of an informa tion file defines either a report or a

p lot. Each record contains the sorting order , option , segment si ze , and

ID l i s ts. When listing a record , this information is converted to an ex-

ternal forma t and printed . When creating , this progra m contains an editor

which can add , change , li s t , or dele te e nt r ies  w i thin the var ious  l i s ts

wi thin each record of the information fi l e .  When th ese l i s t s for a g i~ e~

record are valid , they can be output.

The follow ing identifies the operations perfc rrned by the various

s tate men t s w i t h in the progra m .

20—95 I n i t i a l i z e  prog r am constants and i nput the system

defin ition file.

100-155 Inpu t function fr~~m key board. If valid , then h rarc h

to the appropriate function.

704—850 List the measurements w i t h i n  a s p e c i f i e d  da t a f i l e .

The variable P9 dete rmin es whether the secondar y ft

tags are listed or not.

705-7 15 Get f la r e of the input f i l e  and r p er ’  th e inpu t  ~~ le .

720-765 Ge t the next -eus ure m ent and the p r irra r~ ID t~rcs an~

mpasurem er t value . 

. ~-~~~~- 
- A



_ _  . - - - - -- -  - 

~~~~~~~

--- - - —- --

766-850 If P9=1 , then print secondary ID tags fo r this ed~ ur eme n t

L ISTPR I

680 Set P9=1 and do a list function

L I STDS

600—660 Get name of ID li st from user and then list all entries

in the list. The number is the interna l ID while ye

charac ter string is the external ID tag .

600-620 Did we get a valid input?

625—640 Prin t chemist l i s t .

650—660 Prin t other li s t s .

LI NFO

31+00—3403 If a f i l e  is open on ~2 the n close t. P~ er t5p f i l e

INFO : INFO . IN. Se t to record 0.

3404—3408 Read a record and p r i n t .  If more records , rep e at un t

all records are printed .

341O— 352C Subroutine to read the next i~~for’~ at ion f i it record.

If present , then print this infor ’~at i on on tk e p r i r t e r .

L IST I NF

575—585 If the file on :2 is open , then close it. Get the

name of this in formation fi l e  and branch t c l i n e  3403

in the LINFO cod i ng .

STR . 

-

500 Set Y8 — l

NSTR

510 Set Y8
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REPORT

250-465 Ask the user whether a report or plot is desired .

Ask user whether continuous or discrete data. If a

repor t , ask user for sorting orde r.

- - 200-2)0 Prompt user with (~) to receive a command. If non-

s t r ing opt ion , go to line 3600 for inpu t. If strin g

option , receive inpu t command string and go to line

400 to decode this string.

REPORT (NSTR Op tion)

3600-3610 Set all fields KiS( I ) to null strings before input.

3615-3650 Inpu t type of command KIS(0). If this comp letel y

specifles command , go to 3645 and execute. Otherwise ,

get remaining f i e l d s  of this  command s t r i ng .

4130-4175 Is Kl$(i ) and ID code is DAY , PNT , PER , PAR , or DIS.

If yes and this is a new ID , then save last ID l i s t

and res tore l i s t  for th is new ID. K2$ i s nar- e - 1 as ID.

4185-4195 Remove Kl$( 1 ) if ID name from command str ing .

4200 If a p lot (~8 = 1), go to line 6400 to process plot comm and.

4201-4225 Which ID name is being processed. If there are no tO taqs

g iven in the input , then go to line 4900 and deco~te t~ e

command.

4226—14260 Input command g ive s a list  of ID tags. Convert te e e  t .
~~~~~

to interna l for-n at. If ID error , riot i~~y user and get ~~~

command.

4900-5090 Decode the command which is g iven in K lS~~~} and b ranch t

the appropriate progr am to pe r~ nrm ~be indi cate d ape ’
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4300-4330 Subroutine to unpack the ID list specified by J and place

in array C.

4350—4375 Subrou tine to pack the array C in to the ID l i s t  spec i fi ec

by J.

4400-4435 Subroutine to delete the ID with code L3 from the li s t  C.

4450-4470 Subrou tine change the fi rst occurrence of the ID L3 in

the list  C to L4.

4500-4560 Subroutine to inse rt the ID 14 in the li s t  C before L3.

4600-4710 A standard report (STD) has been requested . A c L  use r fo r

reco rd num be r . If legal record , read this record and

make all  lists agree with this record .

5100—5140 Lis t (L) an ID li s t .

5200-5250 Add (A) one or more entries to an ID l i s t .

5260-5295 Delete (D) one or more entries from an ID l i s t .

5300-5495 Cha nge (C) an entry i n a list.

5500-5525 Del ete (NE~~) all entries in the ID l i s t .

5600-5605 Print  ‘ Command Error .

5700-5720 Se t input opt ion to STR or  NSTR .

6000-6005 new data type , go to line 6100.

6100-6180 Ge t nrder of sort F rom user (LORD) .

6025-6045 Ge t segment (SEG) size from user or li ~~t segm ent size

(ISEC,) .

6060-6066 Pri nt sorting orde r (LORD).

6075 6080 Close ic 4 orm a t io n f i l e  (END) .

6200 6395 Output (DO) current lists if correct t ic the open in 4 - r -

mation f i l e .
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61+00-6940 The plot commands (AP) and (LP) are imp lemented he re.

For continuous data , PNT and PP~ must be added to l i s t .

For discrete data , the DAY , PNT , PER , and PAR nus t be

added to the list.

7000-7025 Clear (N I DS) the current ID list.

7050-7060 List (LTAB) the status of current tables.

REPORT (SIR Option)

400-1+120 Segment the command strin g B2$ in to fields. Each field

is sepa rated by a space. Once the fields KlS( I ) are

known , the cod i ng is the same as for NSTR option.

PLOT

400-465 The p lo t command does the same as report. The tables

are set for plot option and plot sorting order .

PRESTO

350-355 The opera tion is same as REPORT except that the name

info rmation file is INFO :STD .IN .

PREINF

550-565 The operation is same as REPORT except that the name of

the information fi l e  is spec ified by user via the ke~ hc~ar : .

DORE PORT

1300—1385 List the names of the f i l e s  g ive n in DSKD IR .AR and

SYSD IR .AR. Rece i ve the name of the master file from the

user. Create a Batch job to do a report ~ ith the data

coming from this master fil e  and the information f i l e

created by REPORT .

G ENERAL SU BRO UTINE
1200—12 35 This sub routine gets the na~-~e of an output f i l e  and open-

th is file on ~ l .
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1250-1290 This subroutine gets the name of an input file and

opens this file on #2.

1400-1685 This subroutine inputs the short ID tags from the

SYSDEF .AR file.

1 500-1535 This subrou tine converts the external C D to an internal ID.

1600-1660 This subrouti ne inputs a measurement from the data f i l e

on ~2. If the end—of-file is reached , close this file

and pr in t the number of poin t s found .

24OO—246~ This subroutine outputs the sort order , ID lists , and

op tions to create one record in the information f i l e .

2500—2540 This subrou tine ski ps one record of an information r i l e .

2600-2915 This subroutine reads one record of th .e information file.

DAHDLR Variables

z8 = 0 Report Option

Z8 = 1 Print Option

Z9 = Segment Size

L6 = — 1 Info file not open for input

> 0 The next record of information file to be read on input .

Y8 = 1 NSTR input option

= -1 SIR input option

K2$ = Current ID li s t  (DAY , PNI , PER , PAR , DIS) .

K3$ Current data type CONT , D I S C )

J Current ID list

0 = Day

1 Point

2 = Period

3 — Parame ter

4 = Di screte

5 Corir ’ent

6 Quali ty
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7 = Accuracy

0(I) Sorting Order

C l (l ) = Packed ID lists

c(i) A sing le unpacked ID list

A$(I) Arra y contains short external ID tags

A4$ (l) = Array contains Chemi st externa l ID tags

Y9 = No information file open for output

> 0 Wh i ch record in open information file on output

Kl$( I) = Fi eld I in command string

AI$ = Name of output file

AZ$ = Name of input fil e 

-~~ - - _ _



I DGEN.BA

The Basic program IDGEN .BA accepts as input the files

DSK :TRNTBL.AR

DSK: SY SDEF.AR

DSK :METHOD .AR

and produces the temporary OS /8 A S C I I  f i l es

DSK:SYSDEF . PA

S VS : PARC RH . AR

SYS:CVRTBL.AR

The file SYSDEF .PA when assembled by PAL8 with the F option and loaded

become the ID tables and translation tables for the program INPUT .~ V. The

file PARCRH.AR is a parameter definition f i l e  which must be used ~-~hen the

files CRH .PA , GETPUT .PA , FNCTN .AR , and CVRTBL .AR are assembled by PAL8

with the F option. The file CVRTBL .AR are the parameter conversion ta bles

for the program INPUT.SV which specifies the conversion al gor it hm f L r  each

pa rameter on i nput.

The program INPUT.SV contains several tables which are app lication ~t--

pendent. The length of each table is highl y variable. The program IDGE ~~.BA

generates many of these tables and dynamicall y determ i nes the start i n Q ad-

dress of each table to effectivel y util i z e  memory . All of the file s cene rat .-d

by IDGEN.BA are used as input to PAL8 with the binary output , ~he n b ade’

with ABSLDR , become tables for INPUT.SV .

The statements within IIDG EN .BA perform the follow i ng operations:

100-260 Define strings
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300-405 Read from the file SVSDEF .AR the short ID tags for the Day,

Point , Period , Parameter , D i scre te , and Comment ID into S$.

41 0—532 Read from the file SVSDEF.AR the short ID tags for the

Chemist ID into S1$ and compute the length.

535-575 A subroutine to convert 12-bit positive integers into octal.

579-592 Read from the file SYSDEF.AR the short ID tags for the

Quality and Accuracy ID into S$.

600-900 Convert the short ID tags to tables and outpu t to the file

SYSDEF.PA .

91 0—927 Read in the os/8 ASC II file METHOD.AR and generate the os/8

ASC I I f ile CVRTBL.A R .

930-945 Outpu t to the file PARCRH.AR the parameter definition for

the variables DAYADR , PO I NTA , PERADR , EXTRAD , COMAD R , QUA L ID .

A C C I D , and CHEMAD .

947-960 Compute starting address (CVRTBL) for the file CVRTBL .AR and

ou tput to PARCRH.AR . The buffer cons tants for INPUT .SV are

p laced in the fil e  PARCRH .AR by calling the subroutine at 3000.

1000-1195 Input the translation tables from the fi l e  TRNTBL. AR and

compute leng th of table s for first level of translation .

1 200— 1 231 Outpu t to starting address (LTRAN) fo first leve l translation

tab les to PARC R H.AR.

1235— 1 275 Outpu t first level translation tables to the f i l e  ~~SDEF .PA

with a forma t acceptable to INPUT .SV.

1300—1490 This is a subroutine called at 1 267 to outpu t first level

translation tables .
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1 600-1730 Compute lengths of secondary translation tables.

1735-1845 Output i nput tables for the secondary translation tables

to SV SDEF.PA .

1850— 1 93 1 Ou tput output tables for the secondary translation table s

to SYSDEF .PA.

1932—1960 Ou tput to PARCHR. AR the starting address for the Format

(FORMAT) and Command (CMDADR) tables used by INPUT .SV.

2000-2075 Subroutine cal led at 1930 to output to SYSDEF .PA the output

tables for the second level of translation .

2100-2790 Subro Utine , called at 920, to output the parameter con-

version tables for which a method is specified in the

METHOD .AR file.

2800-2855 Subroutine , cafled at 925, to output the parameter conver-

sion tables for which a method is not specified in the

METHOD .AR file.

3000—3075 A subroutine , called at 947, to output fixed buffer con-

stants used by INPUT .SV to PARCRH .A R .

58

_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
- - ‘ 

~~~

- - — - _ _



_ _ _  - ~~_ - - _ -_ _ ~~ _ --—~~~ _-~~~~~~~~ -- -~~~~~~ _-~~~~- ~~~~~ -- — - _ .

S -

MERGE .BA

The os/8 BASIC p rogram MERGE .BA merges each data fil e  created during

data entry into a master data file. This program lists the name of each

data file which has not been merged and rece i ves a response from the super-

visor on the particular action to be taken. The capability is also provided

to either delete measurements or change measurements wi t h i n  the m aster ~Hle .

The OS/8 ACS II files DSK:DSKD IR.AR and SYS :SYSDIR .AR must be created

by DIRECT wi th the E option prior to running this program . These f i l es

contain the names of the master files and data fMe~~. The MERGE prograr

lists the names of each data file and requests from the supervisor U-c

action to be taken for each file.

The operations performed by the statements within this prog r am- are

listed as follows:

20—75 I n i t i a l i z e  and pri nt instructions to operator .

2000—2182 Open the files DSK:DSKD IR. AR and SYS:S YSD IR .AR for i n p u t .

For each file , p rint the data of creation . Pr i n t the nar c

of each file i f  not a master and ask the operator for an

ac tion. The action specified places the f i l e  name in the

appropria te list. The extensions of the master fH e s  art -

compared to find the last master.

3300—3325 Get the names of other files and repeat many of the st~~ ps

in lines 2000-2182.

2184—21 90 Print the name of the last master f ile. I nput the names o’

the next master output file and the next master input le.



150—250 Al$ (2) is the name of the deletion file. If file is present

read the measurements within this fi l e into the array Al.

300-350 AlS(3) is the name of the change file. If present , add

these measurements to the array Al

400-415 Al$ (0) is the name of master output file. Open t h is ~i 1 e

for output.

420-450 Al S (l ) is the name of the master inpu t f i le. Open this ~~~i b e

for input.

450—605 Inpu t a measurement from the input file. Compare this entr y

(Day, Point , Period , Parameter , and Discrete ID) to tue entries

within the deletion and change lists for a match . 1

found , transfer this measurement to the output file. C:t~ er-

wise , perform the indicated operation and update t - r ’ array Al .

650-680 Al$(Q9) for 03 = 4,5,... are names of data files. Trans ’er

the measurements within these files to the output F i  l~~.

700—725 Close the outpu t file.

73e-l200 If the deletion and change list now empty ? If not , ~sr i t e

these entries into a file DSK:UPDATE .ER and pri n t e r ro r --essace

to the operator.

1 200— 1210 Create a batch file to change the na~- e c  of a l l  f i les us e ’

as inpu t by this progra m .

1 1+00-1620 Subroutine to create a batc h file to change the mi e- - a l

inpu t files. The first character of each fi l e  name is chanc ed

to the letter A.

800-840 Subroutine to outpu t one measure- e nt  to open Output le.
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1 000—1060 Subrou tine to input one measurement from the open inpu t f i l e .

1100-1180 When a match is found between the inpu t measurement and an

entry within change and deletion list , this subroutine removes

this measurement from the change and deletion list.

3200-3270 Subroutine is used to remove spacis from file names.

2400—261+0 This subroutine receives from the operator an action co~ m a r d

and places the name of this file in either an add list , dele-

tion list , change list , or no action lis t .

2300—2350 This subroutine checks the name of each fil e  to see if it

is a master file. If yes , the extension is c 5ecked t- ’ see

if it is the latest master . Otherwise , the subroutine at

2400 is called to receive operator action .

~4L 
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REPORT. BA

The OS/S BASIC prog ram REP0R] .B’~\ genera tes both reports and prin t—

plo ts of selected data using a wide variety of report and pri nt -plot

formats. The program REPORT .BA receive s as input the information f i l e

INFO: IN FO .Ir1 , the system definition file DSK:SYSDEF .AR , and the sortec

da ta files DATA :DATA .AA , DATA :DATA.AB , etc., and places al l  output ui th-

in the OSlO ASCII file OUT:OUTPUT .RP Each record of the INFO : INFO. IN

f i l e  specif ies eithe r a report or a plot with the data from th~ corre-

spo nding da ta file .  The fil e  SYSDEF.AR provides to the program the

in terna l to externa l ID conversion , heade r in forma t io n , parame ter print

forma t s , and maximum-minimum parameter va l ues.

The secondary ID tag information is i gnored by REPORT .BA. The

repor t op t ion and p lot option use separate coding. The following

material shows the purpose of each line or group of lines in the pr ou r a - .

190-220 K8 = Information fi l e  record number. Open files

INFO . IN , SV SDEF ..AR , AND OUT PUT .RP

230—330 Defi ne string Constants.

C9S (I) = Tag for Ith ~o Tcme nt ID

P$(I) = Plot I

340-400 Read next record of INFO . IN f i l e .  If EOF is reached.

the n end of report. Othe rw i se , this record de ‘ i nes

B( I) = Sort order

C( I ) Packed ID l i s t s

Z9 = Segment size

28 = Mode (0 = report , I = p l o t )

Open the next data f i l e  1 or i n p u t .

~ 
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410-460 If a report (Z8 = 0) and cont inuous data (B(4) = 0),

t hen ma ke i t  appear to be d i s c r e t e  data v Jt h  the Di s-

crete ID bei ng first order .

470 I ncrement IN FO.I N f i l e  record nunber~

4 70-4 76 Compute the pos i t i o n  of header whe n more than 5 cob u r - -

are p r e s e n t .

P l o t s

640-690 Set M6(I) = 0

700 730 Set V( I ) = Param eter ID of p lot I

Se t V I (I) = Po in t  ID of p lot  I

740-89 0 Input a measure me nt  f rom the da ta  f i t  and find r~t- i ch —

plo t it belongs. Then update

M l (I )  = Ma A imum of p lot I

M 2 ( I )  = Minimum of p l ot I

M5 ( I )  = Average  of p lo t  I

M6 ( I )  = Number of p o i n t s  in pI~~t I —

900 990 Unpack from C ( I )  , the Day,  Po int , Per iod , and P t  d - t t ~ 
-

ID and p lace in B (J ) .

1000— 1320 Read from the S y s t e m  D e f i n i t i o n  F i l e  for  cont inuous : c t .

the co l urnn I D fo r  day and per iod  and t he e t c  I P or i t t

and pa r i r ’~’ t e r .  For d i s c r e t e  d a t a , r o i l  the lonc ID ‘ Ott

the Day.  Po in t , Per iod , and P a r a m e t e r  I D and  co lur i in

I D for the d i s c r e t e  ID .

5990 Branch to e t he  r t ftp cont i nuous or I r ii ~~~. r p J,i t

p l o t t i n g  r o u t i ’ .

60 00-6 I85  Cont inuous Dat , i  P l o t
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7000-7155 D iscrete Data Plot.

3324-3340 Bo ttom of Page and Page Advance.

Re port

1 39 0— 17 20 Read in 24 c h a r a c t e r  long ID from S Y S D E F . A R  for I , 2 ,

3, an d 4 order sor t  I D .  For 5th  o rder  so r t , read in

co lumn I D .

144 0- 1480 Long I D read and not p a r a m e t e r .

1500 - 1540 Column ID read and not pa ra-~~te r .

1560- 1620 Column I D read and forma t f pa rame te r .

1 6 7 0 — 1 7 1 0  Long ID read and forma t i f  p a r a m e t e r .

17 3 0 — 17 8 3  If f i r s t  record of IN FO f i l e , then read header i n to

H$ from SYS DEF.AR .

2040— 3 240 F ive  nes ted  FOR loops ire p r e s e n t .

2090- 2 150 For Yø 0 to 65

Unpack Y O ID from f i r s t  order l i s t .  T r i~ ID is I~~.

I f  0 = 0 , then end of l i s t  is  reached p r o v i d e  ~~

not -cr 0  and B (4)  is  not one.

2 19 0 - 2 32 0  For V I  = 0 to 65

Unpuck Y I I D from second order l i s t .  T h i s  I D i s  H -

I f  II 0 , then the end of l i s t  is  re.i~ h d .

2360 24 50 F i r  Y l  = ~ to 65

Unpack Y 2 I D f rot- - th i rd order I i st  . T h i s  I D i s  I -

If y2 = 0 , then th e e nd  o~ l i s t  is reac hed .

24 70 In tL i l i ze  co l umn ,~nd row u npac i . i r in  po int r

2 4 8 0 — 2 5 2 0  ~ r t t he re  any i t ’ i- ,ur e~ i e nt s  f i r  t h i s  paul .v-ic h  f- a~~, lb

t a qs  10 , I I , r3fld 2 .  I t  t , I p h s pac e  -
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2530-2720 Prin t heade r for this report .L9 = line counter ~or pace .

B l $ ( I~ ) = long ID for 10 .

B l $ ( I l  + 64 ) = long ID for II

8 1 5 ( 1 2  + 129) = long I D for 12

2 73 0—2 74 0  Unpack the next column ID tags for t h i s  page uf r e p o r t .

B 5 ( I )  is  ID for column I. I f  l i s t  is  empty ,  then end

of page .

2760-2 950 For Y 3 = 0 to 62

Unpac k Y3 ID f rom fou r th  order l i s t .  T h i s  ID is  1 3 .

I f  13 = 0, then end of l i s t  is reached. T h i s  I D ide nt  H

fies a row in the repo r t .  I f  no me a su remen ts  fo r th is

row , then s k i p  t h i s  row . B l S( I 3 + 194) is long ID.

2960-3150 For Y4 = 0 to 28.

Print the Y4 co l umn in this row of the report. jf - eu-

surement i s  p resen t , it has an ID of 14 .

3 160 Are there more columns to be p r i n t e d  for t h i s  pac e?

3l70-324O End of FOR loops .

3250-3340 Ad vance pane and prepare for next repor t.

Subroutines

3360-3430 Unpack next ID for report lin e .

3440—3560 Unpack next set of I D taqs f or rep I t  col un to . i t

numbe r of I D tags unpacked is  d e t e r m i n e d  b

size .

3570-3610 Skip reco rd in SY SDEF.A R fi l e .

3620-381+0 Read next neas ure’ -~en t f rom d a t a  ~i I e .

B = c i ’ . LJ rprl( .rt t va l ue

A = 0 i ‘ pnd- t~ - f  i p

65 
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10 = F i r s t  order ID in measurement

TI = Secondary order ID in measurement

12 = T h i r d  order ID in measu rement

T3 = Fourth order ID in measurement

T4 Fifth orde r ID in measurement

— 
15 = Coment ID

T9 = Forma t of measurement

T6 = I Po in t  i f  read

3350—3930 Labe l col umns in report .

F 3940-3980 P r i n t  ( ) to separate pages in report.

3990-4030 Page advance .

40 1+ 0-1 + 100 Compare measurement ID tags (TO , TI , T2 , 13 ) w i t h

expected ID tags (I0 , Ii , 12 , I3) .V b = 1 i f  d i s a g r e e

and 0 i f  match.

1+ I IO - 4l 5 0 Pri nt report header.

1+160- 1+280 Compute print position for plot Y2.

4300-41+20 Unpack an ID character string fr om B 1S and p l ac e in

B25 .  Ø L~ g ive s number of e l e m e n t s  in each entr y w h i l e

02 g ives entry. If parameter ID , get p lot ma~.irIun-

and minimum.

4430—1+1+ 80 Get next ID l i s t  f rom SYSDEF. AR file.

4500—4530 Print series of (- ) to id e n t i f y the start and end o’

plot.

451+0-4760 Print one line o1 a plot.
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TDS I NF. BA

The os/8 BASIC program TDS INF .BA crea tes the information fi l e  INFO :

TDSINF .IN . This information file when used with SORT and a master data

file creates two sorted data files which serve as inpu t to the program

TDS.BA . The program TDS .BA compu tes TDS at a g iven samp le point from the

TS ~nd SS measurement at this samp le poin t. This information file has

two records with the first record being for continuous data while the

second record is for discrete data .

The operation s performed by the statements w i t h i n  this program are as

fo l lows .

100—250 Open the file SYSDEF.AR and find the internal ID tags

for the IS, SS , and IDS parameters. Count the number

of ID tags in each list.

300—320 Generate the first record of the file INFO:TDSINF .IN for

con t i nuous da ta wi th parame ter as the fourth order sort.

330—360 The second record of TDS INF .IN for discrete data is gen-

erated with parameter as the fifth order sort.

400-430 Subroutine to create list of ID tags for Day, Point , and

Period ID tags. Each list  includes all the tacs in the

sys tem definition f i l e .  The subroutine at li n e  500 is

cal led.

475—495 Subroutine to place IS , SS , and TDS ID i n the pa ra ~ e t e r

l ist.

500—590 Subrou tine to create an ID l i s t  wh i ch conta ins a l l  ID ta: s.
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600-650 Subroutine to convert an external ID to an intern al format.

700-797 Subroutine to create one record in the informati on file.
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lOS . BA

The OS/8 BASIC program TDS .BA performs the total Dissolved Solids

(los) computation . This program receives input from a user specified

sorted data file and places its output in a use r specified data file.

For each Total Solids (TS) measurement , the next two measurements , i-.-ben

present , are the Suspended Solids (SS) and the Total Disso lved Solid s

(los) measurement with the same Day, Point , Period , and Discrete ID

tags. If both the IS and SS measurements are present and the TDS

measurement is not present , then the program computes the lOS measure-

ment and places it in the output file.

The continuous data within this file should have the parameter as

the fourth order sort. The discrete data within this file should have

the parameter as the fifth order sort.

The following classifies the BASIC program statements according to

the operations they perform.

20—120 Open the file SYSDEF .AR and find the internal ID tags

for the parameters IS , SS , and 105 .

122-15 5 Get the name of the sorted input f i l e  and the natm e o~ the

ou tput file via the keyboard from the user . Open t~’ese

fi les.

200-235 Input a measurement. If IS , go to statement 300. Other-

wise , go to Statement 200.

300—365 Inpu t a measurement. lf SS and If its ID agrees with last

IS measurement , then go to 400. Otherwise , go to 210 and

see if it is a IS measurement.
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400—535 Input a measurement. If it is TDS and its ID agrees with

the last IS and SS measurement , then do not compute TDS

and go to l ine 200. Otherwise , compute TDS and return

to 210.

600-630 Finis hed. Close the outpu t file.

1000—1055 Sub routine to input one measurement.

1100- 1125 Subroutine to outpu t one measurement.
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C RN . PA

The program I N PUT .SV is  c rea ted  by load ing the f o l l o w i n g  f i l e s  o i t h

the absolute loader ABSL DR and saving the core image.

F i l e  Funct ion

NONEAE .BN F l o a t i n g  Po int  Package

CRH.BN Major par t of I’NPUT.SV

SY SDEF .BN ID and translate table

CV RTBL . B N Func t ion  sub rou t i nes  and
convers ion tab les

G ETPUT .BhI Subrout ine  to pack and un-
pack 05/8 charac ter bu f fe r s

The core maps for each 4K f i e l d  of memory are shown in F iq u res  1 . 2 , 3,

and 4.

The major port ion of the prog ra - ’  C RN.PA is that por t ion  of I”~PUT .S’~

w h ich  remains cons tan t  w h i l e  that  p o r t i o n  o f INPUT.SV w h i c h  i m p l e m e nt e d

by SY S O E F . B N  and CVR IB L . BN is h i g h l y nepend nI on the app l i c a t i o n . Tl~~

f i l e s  NO r4 EAE.B N and GETPU I.BN are  s u b r o u t i n e s  c a l l e d  by CRH .BN .

The proqrarl I D G E N . B A  rece i ves as input  the f i l e s  T R N T B L . A R  and SYSDE F . A~I

and created the fil e  SYSDEF .PA. This f i l e  when as semb le - I by P~~L~ w i t h  F

op t i on  is SYSDEF .BN and c o n t a i n s  the va l id ID t aq  l i s t s  and the t r , i t s l a H o n

tab l e s .

The program I D G E U . B A  a lso  rece ives as input the iles tt E~~~hO. .~P and

SY S D EF.AR and c r e a t e s  the f i l e s  PA RC RH .AR and CV R T B L . A R . The ~i l c  P.~.P Cpt f ..u

i s  a pa r am e te r  d e f i n i  t io r i  f i l e  w h i c h  de f i n e s  the s t a r t  in n add ress o ‘-~~~~~~~ - ‘  a l

t a b l e s .  The f i l e  CV RTBL. AR c o n t a i n s  ta b les  w h i c h  d e f i n e  the da ta  re,l cI lot

a iqo r it h  for each  pa ramete r . The b i n a r y  f I I C V R T B L . °~ I .  c~~e a t e d w i t t
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PAL8 using F op tion from the in p i~ files PARCRH .AR , FNCTN . AP , and Cv~ TBL ..~~ .

The file FNCTN .AR contains severa l data reduction subroutHes .

The binary files CRH.BN and GETPUT .BN are created w i t h  PAL8 b y a- -

semb l i n g  CRH.PA and GETPUT w i t h  the paramete r  d e f i n i t i o n  f i l e  P~ RC PH . A R .

The f il e  PARCRH .AS is required to specif y the starting addresses of s€-

veral l ists to these program s which have been d ynamical lv assi gned ~~5

I DG EN. BA.

OVERVIEW OF CRH .PA OPERATION:

Eac h command line rece i ved on input consists of a character st r i n g

terminated by a carriage return. For card input , each character ‘rust be

translated into variable length character st ring w i t h  a uniq u e tr i n ’- l a t i o n

table  fo r each col um n . The resultin g character s t r i n g  which results a ’ ter

translation is segmented by the presence of a space character into t~’c ~ol-

ow ing f i e l d s :

Command

Day

Po i n t

Per iod

~a r a n e t e r

Me thod

P i scre te

Qu a l i t y

Accur acy

Connen t

1 u - e r  i c

The presence o ’ spaces  i~’ t he - -- e r ic f i e l d  sec-~’e--- t t O .-  •~~~~p r  ‘c 
I 

~~~ ~
. 

~
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meas urements. The character string which defines each field is t r a n s l a t - J  ~
. 

-

a second leve l of tra nslation to define a new character string for t h i s  • i e l d .

A l l  translation errors are recorded in an error bu ffer.

Tables which con tain all v alid entries for the Command codes and th e

Day, Point , Pe r iod , Parameter , Me thod , Disc rete , Qual i t y , Accurac y , Co - - e n t ,

and Chemist ID tags are present in memory. The character string for each

field is compa red to the entries in the appropriate tab le to deter rni ” e ~-.h etro- r

t h i s  is a v a l i d  Command and ID tag .  I n v a l i d  Command and ID ta n are recorded

as an error in the error buffer.

Valid Command and ID tags are converted from the exter nal f o rmat  of  a

cha rac ter s t r i n g  to an i n t e r n a l  f o r m a t .  The in t e r n a l  for-ra t is a po s i t i v t -  un-

si gned 6-bit integer. A zero internal code ndic ates the absence of a v a l i d

Comma nd or ID tag.

The translated card image is printed on the pri n t e r  as the t ran sla t ed ci n ~t

im age is co n s i dered ~o be the actual input to the prog ram . ~°en input c O t

f rom the Teletype keyboard , no translation takes p lace. A q u e - t i c e ’  mark is

printed whenever a character can not be translated.

The i nternal Command code for the Command string i s  p lci ~~- .~ i n lo ca tion Cn PCOP

An invalid Command w i l l  re sult with an internal code of -I. The ID ta ~~ -d e-

for each command string are packed into loc at ions WD 1 , WD2 , W03, ~.i2 ., ~ 2 — , ~
- -

WD6. The chana cter string which defines the numeric f i e l d  h a- ~een 1 i

to e I i m i nate lead i nq spaces , mu It i p Ie spaces , and t ra i I I n j  -. ‘a~ c ’s 0 c

r e s u l t i n g  strin g stored in the buf 4 er s t a r t i n g  at IDBUF .

The proqr am now examines ~hflCO D t —  d e termi ne -.h c t H r  a c~m~~a o’ rw~~su c,

men t uas sp eci~ ied. A . e a s r i r e c n t  has a nu l l  C - nand code.  The ‘ n u t  - . -  1D 1 S 1

Iet ’ .r mm n e s thc s t a r t i n g  a I I r”ss for a function pro qra- - i hand le  ( c  sp~~ H’ i t
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command and then branches to this function routine.

For comm and l ine  co r respo nd ing to a meas ur ement , the subroutine DOCONV

is cal led. The character string which defines the numeric field is converted

with the resulting measurement va l ues placed in the buffer TM PBFR. The numb er

of measurement values found must agree with the number of measurement va l u e~

expec ted. Other- u se , an erro r is detec ted .

The sub rou t i ne  DOCONV calls the data reduction routine correspondin g to

this Parameter and Method ID . The data reduction computation is perfon- -re J

the result being p laced in the floating point AC. The result of this computa-

tion is printed on the printer.

For measurement lines , the ID tags packed in locations WD 1 , WD2 , W D 3 ,

WDL+ . WD5, and WD6 a re checked to see if these tags define a val i d  set. T hc

Day, Point , Period , Parameter , and Chemist ID tags must be nonzero . The Discrete

ID tag must agree type of data bein g rece i ved. Any errors are reco r de d i n thc

e rror buffe r .

If no errors are encountered , a valid ‘easurement is temporary S~~ V t ~ d T i

measurement is transferred to output buffer -,-.henever the next command s t r i n g  is

a measurement  comman d s t r i n g .  T h i s  measurement must be ~~ ved n t h i s  “a’ ’-e r i

the entry of dup licate dat a is permitted with the final me asure ’c n t  value -c .inq

the average of these measurements.

A f t e r  each command s t r ing  has been p rocessed , the c o n t e n t -  of the e r ’ u r

b u f f e r  are p r i n t e d  to l i s t  all errors found. Onl y the f i r s t  10 errors c ’ c - i , , t c J

This pro gra- qen eral l y runs W I t h  the interrupt \-s tern enabl ed to pe r- - it

concurrent I/O and computatIon . Ring b uf f ers are provi d ed m r i n p u t  ~~~~~

either the card reader or te letyp e key board , ni put to tcl , ’’ ’. i c- pr i ” t -  .
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the output of control characte rs to the card reade r . Subrouti n es are pro-

v ided  to p lace charac ters in these r ing  buf fers  a nd to re move c harac ters

from these ring buffers. Each ring buf fer  is def ined by a starting address ,

end in g address , number charac ters in t he bu f fe r , t he address  of nex t f ree

loca tion , and the address of next character to be removed.

T he f o l l o w i n g  commands have been defined for the field 0 routines to

t ransfe r char ac te r s to and from the ri n g bu f f e r s .

PUTTP Place charac ter in AC in printer ring buffer . The AC is

unchanged .

PUTCR Plac e control character in AC in card reader ring bu~ te r .

The AC is uncha n ged .

GETCR Ge t character from input ring bu f fer  a nd p lace i n AC .

Rou tines in field CUR4 use the subroutine PUTP2 to place characters in the

pr i n te r buffe r .

All  transfers between mass storage and the program are perfor m e d -.- I

s tanda rd OS/8 ha nd le rs . Pr io r  to us ing  a ny OS/S ha ndler , the interrupt i s

disabled wheneve r the rin g bu ffers reach a certain state. The interru L t i s

enabled af t e r the tr an s fer  has bee n comp le ted .
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II) Tag Format:

The Day, Point , Period , Parameter , Discrete , Accurac y , Quality , arid

Comment ID lists contain the short ID tags . Internally , each ID tag is

represented by six 6—bit ASCII characters which are packed into three con-

secutive words. If a given tag is less than 6 characters , the tag is

padded with the (@ ) character. An ID tag for which all 6 characters are

the (@) character terminates this list.

The program IDGEN .BA c rea tes  the  f i le  SYSDEF.PA wh ich  c o n t a i n s  t h e se

ID lists. Some typical lines in this file relating to these ID lists Irt-

as follows:

DAYADR , TEXT ?li:~*l?

TEXT ?2 )~ 3- -~d?

TEXT ? 14~ -~~~ ?

TEXT ? - ~~~~~1ld ?

POINTA , TEXT ?Sl f -- t  C I ?

The ( ‘l e m i s t  II) l i s t  i s  coded s l igh t l y  d i t i e r e n t .  Ea ch  s h o r t  C h e m i s t

ID i s  padded w i t h  e i t h e r  one  or  two (3) c h a r - i - t e r n  t o  y i e l d  i c liara-ter

s t r i n g  which is even in length. This l i st is terminat ed by in- - s u n - - s i - c

word s c on t . -i I n in g  ( - 1 ( 3 ) . Some t v ’  i ca l  I f r i e s  n - i  t h  In li e file SYt~I)EF. l~-\

as f o l l o w s :

CII ENAI ) , T I - i X I  ? D R , -\1< i-: 2

TEXT 7 ~1.- \ I . b F R ~~~t

TEX T ?‘- ‘I T I l {

k 
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TEXT ? }{OL LINC ;S

TEXT ?P @@ ~-3?

Translation Tables Format (First Level):

Starting at location LTRAN is a table which contains one entry for

each column . This entry is the starting address of the transl ation table

for this column . Typical entries are as follows :

COO /Addre ss of Col. 0 Table

cOi /Address of Col. 1 Table

C39 /Add ress of Cal. 39 Table

The entries of the translation table are coded with one ol t h r ee  io rm .it s

depending on whether a null character string, a sing le character , or a

character string is to resuit on translation. Typical entries ire as t~~li~~n - - :

ç~7, TEXT ?AB ? /Cortvert A to B

TEXT ?C 1? /Convert C to Nul l St r iu~z

TEXT ? I)~\ l I m E -ID? /Convert 1) to ABC

TEXT ?EA7 /Convert E to A

TEXT 7 -3 1 7 /End of table

The first level trans I ate tab I es are created by I HI . tA t r n  t h e  1 e

TRNTBL.AR and placed within t h e f l u -  SYSDEF.P:\ .

Translation Tables For ma t  (Second l evel):

The second level o f  trans l i t  ion t r ims  I It e an inp ut nara - ter st r 1n~ I -

ii 
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an o u t p u t  c h a r a c t e r  s t r i n g .  A tab le  is p resen t  f o r  each f i e l d  on the  card.

Both the input  and o u t p u t  cha rac t e r  s t r ings  are 6 or less characters.

At loca t ion  PUT 122 is a table containing one entry fo r  each f1~~ld .

This entry is the starting address of a list which contains all poss ible

character string inputs for this field. If this address is zero , then

no table exists and the string for this field is not translated. Tvp ic~ l

en tr ies are as fo l lows :

*pUT122

PPO / Address of Field 0 L is t

PP1 / Address of Field 1 List

PP1O I Address of Field 10 List

Each entry in these lists are represented by s ix  6--bi t  A S C I I  charac-

ters which are packed into three consecutive words. An entry COflt-i~~fllfl~

all zeroes terminates the list- Typical entries in this input list Ire- j n

follows :

PP3 , TEXT ?l ) l r - 3  1-1 ’

TEX’l’ ~5 3 1 1  I

TEXT ?~~~
-
~~~ 

1?

The t a b l e s  f o r  t h e o u t p u t  s t r i n g  s t a r t  a t  l o c a t i o n  P CT I21  w i t h  one

entry for each field. This entry Is t h e  sta rting a d d r e ss o f  i h 1 - l i s t  con-

taining the output character strings for this f leld. h i s ’  c h i r i c t  en  - nt rin~~

have the same format a-n the first level t ran sli t ion tab le s In  w h i c h  O r i e
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character is converted into a variable length character string . The re-

lative location within the input list for which a match was found de:ines

a 6—bit positive integer . This 6—bit integer is interpreted by the out-

put tables as a 6—bit ASCII character. Typ ical entries are as follows :

*PUTI21

P0 / F i e l d  0 Lis t Addres s

Pl O /F i e ld  10 L i s t  Address

P3 , TEXT ?AP @H?

TEXT ? B C @ O 3 N - 3 D ?

TEXT ?~~@?

Conversion Tables:

S t a r t i n g  at l o c a t i o n  CVRTBL+2 , t he re  are t n  consecutive locations

a l l o c a t e d  per p a r a m e t e r  ID.  I f  a g iven  p a r a m e t e r  has an internal ID r o d e

of K , then location CVRTBL+2*K contains the starting address of a par ameter

reduction block. The following location contains the address of a ‘N-thods

ID list for this parameter. Typical entries are as !ollows:

*C\’RTBI~

0

0

P A R X O I  / . \ l dr e s s  of P a r i m e t er Reduct ion Block

I’ AR NOd

0
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PARXnn

0

The parameter reduction identification block contains 4 consecutive

locations per method . The symbolic starting address of this block is a

6 character name consisting of PARXnn where nn is the 2 digit internal

parameter ID code. The absolute value of the first entry identifies the

number of constants required by the reduction algorithm with a negative

value indicating that these constants are known to the algorithm . The

second location is the starting address of the function subroutine to

perform the indicated data reduction and is symbolicall y FXXmm . The

th ird entry is the address of a buffer for this parameter which in sym-

bolically BFnnkk where nn is the internal paraneter ID code and kk ~s the

internal methods ID code. The last entry indicates the number of I unc-

tion coordinate pairs which can be stored within this buffer. Typical

entries are as follows :

PARXO1 , 3 /3 Constants

/Funct ion 3

BFO100 /Buffer Address

0 No tablen

PARXO2 , 0 (No Constants

FXXO4 /Funct Ion 4

B !’OdOO /Buifer Address

2 /iwo Coordinate Pair-
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The first entry in the buffer at location BFnnkk is a positive inte cer

identif ying the number of measurement values expected . If constants art

required by the reduction algorithm , these constants are next and are

stored in floating—point format with 3 locations per floating—point vari-

able. The remainder of the buffer is used for N— ? coordinate tables for

the piecewise linear functions used by the redundancy reduction algorithm .

The first entry in this X— Y coordinate portion of buffer is a positive in-

teger which gives the number of X—Y coordinates present. Each N—? coor-

dinate consists of two floating—point numbers.

The program IDGEN .BA creates the file C\’RTBL.AR which contain s these

tables . This file must be assembled with the files PARCRH.AR and NCTN .AR

to y ield these tables.

Format Table:

The format table starts at location FORMAT . The information within

this table is dynamicall y generated at execution t ime . (hen the measure-

ment format checking option is in effect , these tables contain the -x: ’ t- -~

format for each measurement. Each e n t ry  contains two b—bit inte ci -rs w i t h

one in t ege r  being f i e l d  w i d t h  w h i l e  the  second i n t e g e r  d e f i n e s  t h e  I l t i m l e r

of p laced to the  r i g h t  o f t h e  d e c i m a l .

Command Tab l e s :

The command tables are  f o u n d  w i t h i n  C R U . P A .  or  each  command , t h e n

is  an e n t ry  in three different I 1 nt s . these I i s t s  c o n t a i n  t he  comrni:i I 11 1

tags , t h e  s t a r t i n g  address  of t he  command r o u t i n e s , — m d t h e  II )  t i C e  -‘o - n - c t e i

for each command when t he  N IRAN opt Ion is  en a h i  ed .

F i e l d  3 B u f f e r s :

F i e l d  I is used as t e mp o r a r \  st r a g t - f o r  the  v a r i o u s  r -~ut the~- , The
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starting addresses and the length of these buffers are determined by the

program IDGEN .BA .

PAGE ZERO CONSTANTS:

The followin g tables define the usage of the page zero v ariables:
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Poin ters to Messa9es —

ENOfISA End

COLMSA Col Coun t Exceeded

ERRMS A Error

PFMSA Pick Fa i l

HPRMSA Hoppers?

NRMSA Not Read y

RDMSA Read y

Poin ters to Tables

OUTBFA Output Buf fer

LIRANA Firs t Level Translation Table

ERBFA Error Buffer

TMPBFA Temporary Measurement Buffer

SPCA Special Character Table

CVRTBL Conve rsion Tables

Card Reader I nput — Ring Bu f fe r Pr in ters

C F I L L  Next Free A d d r e s s  in Bu f fe r

CBUFA S t a r t i n g  Address  of Bu f fe r

CBFEND Nega tive of End ing A d d r e - - ~ o ’ Bu ’er

CRCNT Nu mber of Characters in Bc ”er

CEMPTY Address in Buffer of Next Char acter

Pr i n t e r  R i n g  B u f f e r  P o i n t e r s

TPCNT Number of C h a r a c t e r s  in B u f 1 t’r

TPFLG Nonze ro ~-J 1ien bus s

TEMPTY Add ress O l hi~~ Char ac te r to Pr i t
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TBUFA Starting Add ress of Bu f f e r

TF ILL Nex t Free Address

TBFEND Nega tive of Ending Address

Card Rea der Send Ri n g Buffer Pointers

CSCNT Number of Cha rac te r s  in Bu f fe r

CSBUFA Starting Address

CSF ILL Nex t Free Address

CSFLG Nonzero when Busy

CSE MP Address of Next Charac te r

CSBFEN Nega tive of Ending Add re ss

Variable Storage

CMDCOD Comma nd Code

WD 1 Day and Point ID

WD2 Point and Period ID

WD3 Discre te and Comment ID

WD14 Q u a l i t y  ID

WD5 Che mist and Method ID

WD6 Accu racy ID

CO NFLG C o n t i n u a t i o n  Code

LCHR Last Charac ter Input

CHR Prese nt Character Input

CRFLAG Nonzero when CR rece i ved

ENDFLG End Prograr~ u
l eri N c~~zero

CHKFLG F i e l d  P o i n t e r
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ERBF Poin ter to Error Buffer

ERFLG N umbe r of Errors

Which co l umn

CNTCOL Coun t Columns

Remaining En tries

The rema i nin g entries are eithe r constants or subroutine entry

poin ts. Location 1+0-62 ar e dedicated to the floating point package .

MAIN PROGRAM:

The main program is located in F i e l d  0 and starts at location 200.

Th is program requires less than one page of storages. The remainder of

INPUT .SV is ei ther subroutines or tables used by thi s program.

F I E L D  0 Su BROUT INES:

C RS D

If the Teletype is the input device , this subroutine causes a (~~
)

to be pri nted to prompt the user for input. If the card reader i s  the

inpu t device , then the Contro l Y and Control Q are Lent to the card

r eade r  to i n s t ruc t the card  reader  to read the nex t ca rd .

SEOF

This subroutine send a Carriage Return and Lin e Feed to the printer.

C RDY

The er ror flag (ERFLAG) is cleared. If input is from the Teletvpe .

then ex i t fro m t his sub rou t ine . For card input , this subrouti n e e x t - n- ct - n

a con t ro l R from the card reader before returnin g. This subr outi n e w~ 11

branch to END i f an end condition is detected. The men saqe CPN us qe -e ra t --

wheneve r an i n v a J i d  cha rac te r  sequence is detected.
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REP ERR

When called , an error code appears in the left six bits of the AC.

This subroutine adds the column numbe r to this error code and stores

this code in an error buffer.

CNTRL

When a control character is rece i ved on input from the card reader ,

this subroutine is called to decode this command sequence . The con t ro l

codes are :

CNTRL R RETURN Ready

CNTRL I RETURN Pick Failed

CNTRL G RETURN Hoppers

BACK , ARROW RETURN Not Ready

CNTRL P RETURN End

The receipt of each contro l code will produce the appropriate message on

the printer. If end condition is detected , the program branches to END.

i~a
This subroutine is called with the character to be translated in the

AC with the address of translation table following the subroutine call.

If the Teletype is the input device , no translation occurs. For the

card reader , an address pointer to the table entries corresponding to

this character is returned provided the character is valid. The sub-

routine return address indicates whether the character is valid or not.

MSG

This subroutine prints a message on the printer. The subroutine

is called with the starting address of message character str ing in the

AC. This character string must be in Fi eld CURØ.
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DECON

This subroutine prints the positive binary intege r in the AC as a

two digit decima l number.

PLIST

If the input device is the Teletype , the character in the AC is

passed to the subroutine PUTBF.

When the card reader is the input dev i ce, this subroutine trans-

fers the character string pointed to by the subroutine TRSL to the sub-

routine PUTIT. The starting address of this character string is in the

AC upon entry.

READ

Read in one character from the input device and make parity bit

equal to 1. This subroutine checks to see if this character is found in

a special character list. If special , the subroutine returns with the

special character in the AC. For other characters , the character is

converted to a 6-bit format and the return address is incremented by 1 .

IERBF

The starting address of the error buffer is initialized .

ERROR

When errors are present , this routine prints on the printer the

error messages coded in the error buffer. After ERROR is printed , each

entry in the error buffe r is converted and printed as an alphanumeric

charac ter followin g by two numeric characters .

Depending on the E option bit , the routine wil l  pause until a

CNTRL R RETURN i s rece i ved.

_ _  
_ _ _ _  ~~~~~



I
REPER2

Th is subroutine reports errors from other field s . The subroutine

REPERR doesn ’t have capabi lity to determine field of calling program.

FERR

When errors are detected , cont rol i s often transferred by a JMP

to this routine. This routine ca lls the subroutine ERROR to report

all errors and starts the read of the next card .

F END

Many functions when finished transfer control to this routine. If

errors are present , control is transferred to FERR. Othe rwise , the

read of the next card i s started .

PUT BH I

Th is is a table wh i ch specifies the address to PUTBF of the routine

to process the fields on the card. The first entry is the address of

processing routine for the command field , the second entry is the

address of the processing routine for day fi eld , etc.

PUTBH2

This is a table used by PUTBF wh i ch specifies the starting addresses

of the various valid ID lists.

IDERR

Whenever an i nvalid ID or a nu ll ID i s detected , this subroutine

is called. If invalid , the appropriate error code is entered into the

error buffer. If nu ll , the subroutine DEFID is called to determ i ne

whether a default ID is to used. When a new measurement is detected , the

previous measurement is output.
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FGETIN

This subroutine initializes the subroutine GETINT from any field.

FGETR

This subroutine gets a character by calling GET.

PUTBF

This subroutine rece i ves the translated character strings . These

character strings are segmented into fields by the presence of a space .

The numeric field is segmented into measurements by the presence of

certain spaces. The function performed by this subroutine is dependent

on the field. The fields are converted to internal forma t by this sub-

routine.

When called , a 6-bit character is present in the AC. When the

program is processing the numeric field , this character is tested to see

if it is a leading space , excess i ve space , or trailing space as these

spaces are i gnored . The character is stored as an 8-bit character in

the buffe r at I DBUF and is printed on the printer.

When the subroutine is not in the numeric field , the character is

tested to see if it is a space. If not a space , the character is

printed and saved in the buffe r at I DBUF. When a space , the subroutine

branches to a routine to convert the character string in I DBUF to an

internal format. The character string in I DBUF is first converted from

8-bit codes to 6-bit codes and packed in the floating-point AC. The

resulting characte r string in the floating point AC is compa red to the

appropriate ID list for a match. The resulting ID code if valid is

packed in to ei ther CMDCOD , W D1 , WD2 , WD3, WD14, WD5, or WD6. Otherwise ,
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I
an error is reported .

NULBF

This subroutine fills the buffer starting at I DBUF in field

CURl with null entries. The subroutines GET and PUT are initialized to

unpack and pack this buffer with 8-bit ASCII characters .

CLOSE

This subroutine transfers the last output buffer with measurements

to the output file and then closes this file.

OUTFL.

The handler for the output file is first loaded and a file is

opened for output on this output dev i ce. The device and file name are

the first output file in the command decoder area. The output buffer is

initialized to all zeroes .

WROUT

This subroutine transfers one block of measurements from a memory

to the output device . During this transfe r , the interrupt system is off.

WAIT

This subroutine places the program into a wait state until all I/O

being performed via the interrupt system is finished. An empty printer

buffer and the receipt of a RETURN from the input device signal completion .

DPUT

A measurement with ID tags in WDI , W02, WD3, W04, WD5 , and W06 and

va l ue in floating point AC is placed in the output buffer. If the buffer

if filled by this measurement , this buffer is transferred to the output

device . The output buffe r is cleared after this transfer.
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1

A character string with 6 characters is compa red with the entries of

a list for a match . The starting address of this list in field CURO is

I found in the AC upon entry with the character string packed into the

floating point AC. On return , the AC contains entry n umbe r where a

match was found . A zero va l ue indicates no match.

I
The internal ID in the AC is packed into either WD1 , WD2 , or WD 3.

Whe n CHKFLG i s zero , various l ocations within the program are initialized.

INTHDL

This is the interrupt handler. Characters are transferred between

the I/O devices and the program ’ s ring buffers on interrupts. After

saving the mach i ne status , the source of the interrupt is determined

and with con trol transfe rred to the appropriate service routine .

The coding at TPSER transfers one characte r from the printer ring

buffe r to the printer. The coding at CRSSER transfers contro l characters

from the (card reader output ring buffer to the card readers.)

The coding at CRRSER rece i ves characters fr.,m either the keyboard

or the card reader and places these characters in the input ring buff er.

This presence of a CNTRL C will abort the p~~gram and transfer con t rol

to the mon i tor. The location CRGLAG is made nonzero wheneve r a RETURN

is rece i ved .

BFRINT

This portion of the program contains three subroutines. These sub-

routines. These subroutines initialize the pointers utilized by the

three ring buffers.
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I
C S PUT

j This subroutine places contro l characters in the card reader output

r ing buffer.

CRGET

This subroutine gets one character from the card reader input ring

buffe r.

TPPUT

This subroutine p laces characters in the printer ring buffer. This

rout ine can be ca l led f rom any f ie ld.

ERTRA N

This subroutine is called whenever a translation error is detected.

This error is reported and a question mark is echoed on the printer.

DEVTT

This subroutine determines whether the input device is the Teletype

or the card reader.

NRMCHI (

The floating point package inputs one number and places this number

in the floating point AC. During input , the format is determined. When-

ever the forma t check i ng op ti on i s enabl e, this format is checked for

validity.

The floating point package input routine has been modified to call

the subroutine CHRFP to rece i ve the next input character. This permits

format checking and character strings in core to be used for input.

CNV86

Character strings , using 8-bit character formats , are converted to

character strings which use a 6-bit character format. These character
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strings are 0 to 6 characters in length. The various lists of valid ID

tags are represented internally by 6-bit characters while characters

being input and translated are 8-bit.

This subroutine unpacks the 8-bit characters from the buffer I DBUF

with the subroutine GET , checks to see if each character is a delimiter ,

converts the character to 6-bit , and packs the character in the floating

point AC.

CHRFP

The floating package calls this subroutine to receive each character

on input. This input character is unpacked from the I DBUF. The format

of character string passed to the floating point package is determined.

COMFR

This subroutine is called by NRMCHK to compute the format of the

character string passed the floating point package .

CH KFR

The format of the actual input is compared with the desired input

format. When format error option is enable , a forma t error is generated

whenever they d i f fer.

FNCTX

Various data reduction algorithms use calibration curves wh i ch are

piecewise linear functions. When called , the address of X and the address

of a table containing the coordinate pairs , (X1 , Y 1 ), (x2, Y2
) ,  . . .

(X
~~

Y
m
) are supplied. Upon return , the function va l ue is found in the

floa tin g point AC.

The funct i on va l ue is required to be bounded by both a minimum va l ue

and a maximum va l ue whenever the parameter ID tags of this limiting va l ues
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match the current measurement ID . The comment ID is changed whenever

the minimum or maximum limit va l ues are used.

FDISP

The main program branches to this routine whenever a com-,and l i n e

has been rece i ved. The routine determines the starting address of a

routine to process this command line and then branches to this command

routine . The table in field 1 with a starting address of FDPTCH g ives

the addresses of these routines. Whenever continuation is enabled ,

these starting addresses are found in the table with a starting address

of CONTN1. Continuation is used whenever more than one command line is

required to define a function .

VA LID

Whenever a measurement is rece i ved , this subroutine checks to see

if a valid Set of ID tags are present. The Day, Point , Period , Para-

meter , and Chemist ID tags must be nonzero . The Discrete ID must be

zero for continuous measurements and nonzero for discrete measurements.

DEFID

This routine is called wheneve r an ID tag has not been specified

by the user. A default ID will be used when specified provided a

measurement is being entered.

Each default ID requires different coding. The table at DEFIOO

gives the starting address of the routine to use to generate this de-

fa u lt ID.

PUTIT

Two l evels of translations are prov i ded by the input program.

This subroutine prov i des the second l eve l of translation .
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Each character rece i ved from the card reader is translated into a

variable length character string by the subroutines TRSL and PLIST . The

subroutine PLIST calls PUTIT once for each character in this variable

length string.

The subroutine PUTIT determ i nes which field is being rece i ved by

examining the CHKFLG. If this field doesn ’ t require a second leve l of

translation , this character is passed directly to PUTBF. If an additional

leve l of translation is required , this character is packed in a buffer

provided it is not a space . When a space is detedted , the subroutine

PUT I 7O is called to perform this translation and pass the translated

character string to PUTBF.

The table in field CURØ with a starting address contains one entry

for each ID field. A zero entry indicates that additional translation

is not required . A nonzero entry is the address of the second trans-

lation table.

SLASTV

The last valid measurement is used to initialize a sum. This sum

is used with the duplicate data option . The ID tags for this measuremen t

are also saved.

DMPLST

Duplicate measurements are accepted by the program with the final

measurement va l ue being the average of these measurements. The sum of

these measurements must be temporaril y stored until the next measurement

has been entered . If these measurements have different ID tags , then

the ave rage must be computed from this sum in temporary storage and then

• - placed in the output buffer.
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I
The subroutine DMPLST divides the accumulated sum by the number

I of measurements and places the result in the floating AC. The ID tags

are restored to the va l ue saved by the subroutine SLASTV . This measure-

I ment is then transferred to the output buffe r w ith th~ average prin ted

on the printer.

I
I
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DUPDAT

This routine is branched to from DUPDA2 . The measurement in the floating AC

is added to the sum and the number of duplicate measurements is incremented by

one. This cod ing is executed whenever dup licate measurements are entered .

DOCONV

This subroutine is called to perform the indicated data reduction of the

charac ter string which defines the numeric field. The flag CNVFLG is first checked

to see if a conversion is ind i cated . If zero, this subroutine expects to find

one measurement in the numeric field and converts this character string to a

floating point result and places this result in the floating point AC.

If a conversion is ind i cated , this subroutine exam i nes the information pre-

sent in the conversion tables for this parameter. This subroutine expects to

find the constants present for the data reduction algorithm . Nex t , the con-

vers ion tables are checked to see if a data reduct i on algorithm is specified .

The character string which defines the numeric field is converted and p laced

in the TMPBFR buff er. The appropriate data reduction subroutine is then called

with the result be i ng returned in the floating point AC.

The subroutine prints the resulting measurement on the printer. This is

accomplished by calling the subroutine DOCOUT.

PUT 170

This subrou tine is associated with the second level of translation . This

sub routine is called when the end of a field has been detected . The character

string which defines this fie ld is packed into the floatin g point AC as six

6-bi t characters. This character string is then compared to the inpu t tables for

the second l evel of translation to find a match.
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Once a ma tch i s fou nd , the translated character string i s pas sed to PUTBF

by the subroutine PUTI5Ø .

PUTI5O

Th is subroutine is called by PUTI7Ø to unpack the translated character string

and pass each character to PUTBF.

NRINC

This subroutine converts the character string which define s the numeric field

to floating point values and p laces the resulting values in a buffer specified by

the calling program . The number of values expected is specified by the calling

program with an error being generated if they do not agree in number.

If fewer measurements are found than expected , this subroutine expects these

to be supp lied c. -~ ad - Jitiona l card s whenever this option has been selected . By

defa

~~

t , the option to have data on multi p le cards is disabled .

DOCOUT

This subroutine does the outpu t for the DOCONV subroutine . The measurement

to be printed is first checked for a limit violation by the subroutine CHRNG . The

measurement or the measurement limi t  is then printed .

DEE 100

Th is is a default table which gives the starting address of a program for

each f ield to provide a default ID for this field.

DEF 1 03

The default ID tags are packed into this table.

DEF 130

Th i s code i s cal led by the DEF ID subroutine to branch to the routine specified

by the table at DEEJOØ.
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I
SKPNID

Th is subroutine is called by the main program to ski p desi gnated fields in

the command string and use the defaul t ID for these skipped fields. Fiel ds are

skipped only when It is a measurement.

CLCMDR

This subroutine Sets the option bi ts in the OS/8 command decoder area to

zero.

CNV86

Th is subroutine converts 6—bit ASCII characters to 8-bit ASCI I characters .

Field 2 Routines

FEND2

Branch to FEND in field 0. The functions in field CUR14 branch to FEND2 when

the function is complete .

FERR2

Branch to FERR in fiel d 0. The functions in this field branch to FERR2 when-

ever an error is detected .

PUTP2

This subroutine places one cha racter in the printer ring buffer.

SCO NFL

The continua tion flag in field 0 is set to value of the AC by th is subroutine .

RPER2

Th is field uses this subroutine to report errors.

SCRLF

A carriage return and line feed are placed in the prin ter ring buffer by this

subro utine .

I
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RPER3 - .

Report error in this field and exit using error return.

PINTEG

Print on the printer the va l ue of the integer in the AC.

NOID

This subroutine expects to find a n ull Day, Point , Per i od , Parameter , Method ,

Discrete , Qual it y, Accuracy , and Comment ID, An error results if this condition

is not found .

NOVAL

This subroutine expects to find a null numeric field. An error results if one

or more measurements are found .

CHCHEM

This subroutine determines the first two characters of the chemist name from

the internal chemist ID.

CNV2DG

This subroutine converts a positive integer to a two di g it decima l number. Thi s
— 

decima l number is returned as two packed 6-bit characters in the AC. This subroutine

i s used to get two charac ters of a f i le name g iven by a positive integer less than 100 .

DIS DAT

This is the DISDAT function to set an option bit to receive discrete data onl y.

The option bit is in os/8 command decoder table.

CONDAT

This is the CONDAT function wh i ch sets an option bit to receive continuous data

onl y.

CONERR

This is the CONERR function which sets an option bit to Continu e on an error

cond ition.
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NOTRAN

This is the NTRAN function which sets an option bit to accept inpu t from the

Teletype keyboard . All characters rece i ved are sent to PUTBF withou t translation .

TRANSL

This is the IRAN function which sets an option bit to accept inpu t from the[ card reader. All characters received from the card reader pass throug h two levels

of transla t Ion pri or to bein g sent to PUTBF .
I. SCDXY

This is the CNI function which enables the system to receive function defining

coord inates .

Th is subroutine gets the Parameter ID and sets up the starting address of a

table.

LSXYAD

The starting address of table which holds function defining coord i nates is

determined . The size of the table is also computed .

LSXY

This is the LSFNC function which prints the function defining coordinates for

named parameter.

LDXY

Th i s func ti on reads in a (x ,v) coord i nate for the CN1 function . This function

is called on a DA command following the CN1 command .

FL DX V

Th is function is called on a EDA command following CN1 command to end coordinate

in put. The coord i nates entered are transferred from a temporary buffer to tables pro-

v ided for this storage.
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GET ID

This subroutine expects to find a valid Paramete r and Method ID . Except

possible for the Chemist ID , the remaining ID tags are expected to be zero .

An error results wheneve r the ID tags differ from the expected . Many commands —

expect to find only a Parameter and Method ID . This subroutine returns with

the address of a table defining the reduction algorithm for this parameter.

CNVAL

This is the CN function which rece i ves constants for the data reduction

algori thm .

TRANSF

This subroutine transfers a variable number of floating point numbers

from one buffe r to another buffer.

This is the END function wh i ch terminates data entry .

0 NC 0 N

This is the ON function which enables the system to perform da ta con-

versio ns.

OF CO N

This is the OF function wh i ch disables the system from perfo rming data

conversions .

ADATA

The functions ADATA and NOADA are imp l emented . The va l ue of ADATFG deter-

mines wh i ch option the program is used.

MN

The function MN is implemented by this cod i ng . The value for MINVAL and

the parameter are rece i ved and transferred to the FNCTX routine .
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MX

The function MX is implemented. The MAXVAL and parameter are rece i ved and

transferred to the FNCTX routine.

CHCAL

The function CHCAL is implemented.

DUPDAZ

The function DUPDAT is implemented .

CHKFN

The function CHKFN is imp l emented which rece i ves a value of X and a para-

meter ID. The va l ue of this function is computed and printed on the printer.

MRDAT

The ADATA commands permits the numeric field on cammonds and measurements

to be on one or more cards. When m ultiple cards are used , the DA card wi l l

cause system to branch to this routine to rece i ve more numeric info rmation.

MRDAT I

When an insuffici ent number of va l ues are found in numeri c field , the

subroutine NRINC branches to MRDAT I to enable the p rog ram to use multiple ca rds

when the ADATA opti on has been enabled .

MXVAL .

The MXVAL function rece i ves an uppe r limit and parameter for use by the

subroutine DOCONV in limi ting the upper measurement va l ue .

MNVAL

The MNVAL function rece i ves a l ower limit and parameter for use by the

subrou t ine DOCONV in l imi tin g the lower meas u remen t val ue.

CHRNG

The subroutine is used by the DOCONV routine keep the measurement va l ue
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I
bounded by a l ower and upper limit. Whenever a measurement violation occurs the

I measurement is set equa l to the limit and the Comment ID is changed to note this

limit violation . Both limits have Parameter ID desi gnations , the Parameter ID

J of the measuremen t must agree before limit checking results.

LGFNC

.1 The functions LGFNC , LOFNC , and LIFNC use this conding to initialize the

J program to accept (X ,v) coord i nate information . Several registers are initialized.

CALDAT

This function receives a (x,v) coord inat e for the LGFNC , LØFNC , and LIFNC

command. The various sums and sums of squares are updated so that the least

I squares coefficients can be ca l culated. The original (x,Y) coordina te data is

1 saved when possible in the buffe r starting at TMBFR + 6 for a future print out.

CC AL DA

The EDA command has been received to termina te the LGFNC , LOFNC , and LIFNC

computation . The various least square coefficients are computed and placed in

the appropriate tables. If enabled , the results are tabulated by calling the

r f unc ti on PRFNC.

I PRFNC

Th i s or i g ina l (X ,Y) coordinate data along with the computed V va l ues are

tabulated . This tabulation permits the user to visually compa re the accuracy of

the least square fit just performed.

EPRFNC

I The EPRFNC command enables the routine PRFNC to tabulat-e the input and

computed data after a least square curve fit.

DP RE NC

The DPRNC command disables the routine PRFNC from tabulating the data

follow ing a leas t square cu rve f it .
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GlINT

This subroutine rece i ves one or two decima l digits character string from

the numeric field. This character string must be term i nated by either a RETURN

or a SPACE character. This subroutine is used to get extension and chemist code

from the numeric field.

FORMT

The FORM command determ i nes the forma t of the measurements within the nu-

meric field and stores this forma t information in the forma t tables . The pro-

gram is enabled to do forma t checking.

FORMON

The ONFORM command enables the system to perform forma t checking on the

numeric field of measurement commands. A bit in the OS/8 command decode r area

is se t .

FORMOF

The OFFORM command disables the system from checking measuremen t formats

of measurement commands. A bit in the 0s/8 command decoder area is cleared.

GO EFID

The GDF ID command places the ID information found in the command string and

enables the system to supply default ID tags when missing.

OND ID

The ONDID command enables the sys tem to use defaul t ID tags when mi ss ing

in a measuremen t command.

OFFD ID

The OFFD ID command disables the system from using default ID tags.

LSBFR

The LBVF command lis ts the measurements which res i de within the output

buffer. This command prints only the primary ID tags. This is accomplished by
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converting each internal ID tag to an external ID tag via the ID tables.

LSBFRG

This subroutine is called by LSBFR perform the actua l ID conversion and

printing.

F NAME

The FNAM command opens an output file provided a file is not now open.

The first two characters of file name are Dl. The second two cha racters are

the first two names in the chemist name . The last two characters are the in-

ternal Paramete r ID code. The extension is suppl ied by the command and must

be two decima l digits.

Prior to entering this fi l e , the handler is loaded for the device DATA .

The directory is searched for a file having eithe r the same name or a file

having the same name but with the first letter changed to A. If such a file ,

this is considered an error.

The name of the file with dev i ce is placed in the os/8 command decoder

area . The subroutines which open and close files are found in field 0.

RFNAM

The command RFNAM does the same as FNAM except that it permits a file to

be entered even though a file exists with the same name .

C NAME

TI~e comand CF ILE does the same as FNAM except the name starts with D2.

DNAME

The command DFILE does the same as FNAM except the name starts with D3.

CMDCR

The command CMDCR loads the OS/8 command decoder to rece i ve the name of

the output file. Options may be specified in this command string .
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S KR I D

The command SKPID determ i nes wh i ch ID tags are presen t in the command string.

Whenever an ID is present , a corresponding bit in location DEVTT5 is set.

CHGTRN

The CHGTRN command rece i ves two positive integers from the numeric field.

These integers specif y two columns in the first level translation table. The

translat ion table for the first co l umn is changed to the translation table for

the second co l umn .

MACHEM

The NACHEM command rece i ves a two digit code for the chemist. This code

is the internal ID code for this chemist. This code is placed in WD5 and the

name of the chemist is printed .

P RC H EM

The PRCHEM command prints the name of the current chemist.
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