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PREFACE

This rescarch was supported by the Program Manager, Chemical Demili-
tarization and Installation Restoration, Aberdeen Proving Ground, Maryland,
and was monitored by the U. S. Army Missile Research and Development Command
under Contract No. DAAK40-73-C-0142 sponsored by the Defense Advanced Research
Projects Agency.

DISCLAIMER

The views and conclusions contained in this document are those of the
authors and should not necessarily be interpreted as representing the official
policies, either expressed or implied, of the Program Manager, Chemical Demili-
tarization and Installation Restoration, Aberdeen Proving Ground, Maryland, or
of the U. §. Govermment.
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A QUALITY CONTROL DATA MANAGEMENT SYSTEM
by
M. B. Neher and R, E. Heffelfinger

SUMMARY

A data management system has been developed for the HP 3354
data system to support a quality control program. This system assigns
laboratory numbers to incoming samples and keeps track of the status of
each sample as results are entered by the various analysts. It also
assigns quality control sample designators (blanks, duplicates, and
standards). These data from the standard samples are used”to calculate
precision, accuracy, and detection limit. Blanks, duplicates, and
standards are used to keep a cumulative sum (CuSum) file for both precision
(duplicates), and accuracy (blanks and standards). The CuSum files are
used to determine whether or not an analysis is "in control”.

When samples have been completed, the data will be transmitted

to Edgewood Arsenal for permanent storage.

DATA MANAGEMENT SYSTEM ORGANIZATION

This system consists of several sets of programs which access
and manipulate data using several sets of data files. These programs

and data files are described in this section.

System Concept

This system is designed to be used on a HP 3354 GC Data System,
operating in terminal mode Basic. Each sample is catalogued as separate
files in the systems directory, with the required sample identification
data in a headef record and each analyte in a separate logical record.
Both user samples and Q.C. samples are catalogued, but under different
formats. Q.C. samples (duplicates, blanks, and standards) are employed

to determine the precision, accuracy, and detection limit for each analyte




in each sample type. The detection limit is determined by the method of
Hubeaux and Voss(a). Data for standards are recorded in a statistical
data base file, which contains partial sums for each concentration. This
data allows calculation of the detection limit, accuracy and precision
as a function of concentration and variance for both precision and accuracy.
The data base is updated with each set of standards, applying a weighing
factor to the data already in the data base.

The variance determined from this data base is used to set up

)

camulative sum data files, All data needed to evaluate the performance
of the system are contained in the statistical data base gnd cumulative
sum data files. As samples are logged into the system, blank, duplicate,
and standard samples are specified by the system based on the number of
samples. The order is determined by a random number system. Basic does
not run creation of files from within a program. Hence, samples are

entered into temporary files and then written into permanent files after

the operator has created the needed files. Analysts interact with the
system in two ways, (1) to notify the system that a given analysis is
being started, and (2) to enter the results of the analysis.

The system maintains a cross reference file which contains the
Users Sample Number and the Laboratory Number which was assigned to the
sample. The cross reference file can be queried to determine the laboratory
number for a sample, and the status file is then queried to determine how
many analyses remain on the sample.

When an analysis is found to be out of control (or approaching
the out~of-control point), the cusum files can be plotted on one of the
system terminals to determine what mode of failure has occurred. U:tility

programs are provided for restarting when such failures occur.

(a)

Hubaux, A., and Voss, C., "Precision and Detection Limits for Linear
Caiibration Curves", Anal. Chem., 42, 849 (1967).

(b)

Anon, "Laboratory Quality Control Manual", Federal Water Pollution Con-
trol Administration, Robert S. Kerr Water Research Center (1969).




Programs

The programs used in the Q.C. Data Management System can be
grouped together conveniently into several categories: sample entry,
data entry, initial start-up and utility programs. These groupings are

discussed in the following sections.

Sample Entry Program T

Samples are logged into the system by this program, which
consists of five sub-programs. Four of these chain together and produce
an intermediate file of data for use by the fifth, and a list of'files to
be created by the operator, along with the identification of each file,
i.e., users sample number, levels and identification of QC samples (i.e.,
duplicates, standards, blanks, and spikes). The last program is called
when these samples are ready to be put in the process stream, and enters
them into the system.

These sub-programs and their functions are as follows:

ENTERS: SV ~ Dialogue to enter and set up parameters for samples.
Sets up random sequences for grouped samples. File
size limits the sequence length to ~50, .so the maximum
group size is 25 (tentatively). For non-grouped samples,
the maximum group size of 25 is used and repeated as needed,
selecting a new random sequence each time. It chains to
ENTRS2:S5V for sample information input. If the sample is
a "spectral” (i.e., non-standard) sample, it chains to

ENTRSP: SV,
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ENTRSP: SV -

ENTRS2:SV -

FILWRT:SV -

O TR ST AT
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Special samples are handled by this sub-program. A
temporary file of information for the last segment is
set up (SPCTEM:DA) containing the sample identification

and analyses for each sample. (Not yet implemented.)

Accepts sample information for regular samples and sets
up temporary file of information (TEMFIL:DA) which con-
tains sample identification, type of analysis, and
specification of Q.C. samples. This sub-program also
prepares a list as the terminal of Lab Sample Numbers,
corresponding User Sample Numbers and file lengths required.
If a Q.C. sample is required, the concentrations and type
of Q.C. sample are printed out rather than the User Sample

Numbers..

This program is run after the samples have been prepared
for analysis (i.e., Lab Numbers put on bottles and Q.C.
samples prepared). It puts entries in the status file

(STATUS:DA) and the cross reference file (CREFT:DA).

Variables are communicated between segments through and retained during
chaining by common arrays G, B, F, P, C, and L.

B - contains the sequence identifiers set up by ENTRS1:SV.

G - contains the parameters passed between sub-programs:

G(1) = Group size (samples, excluding Q.C.)

G(2) = Identifies group type: -1 = ungrouped sample
0 = new group
1 = grouped sample
G(3' = Sample type (read from QCTIME:DA)
G(4) = Group type (read from QCTIME:DA) (o = unset)
G(5) = Number of user samples remaining in sequence




5
G(6) = Pointer to position in sequence
G(7) = Next standard concentration ' - j
G(8) = Last location in present sequence. : :
3

- contains current sample and last started sample. poo
- contians pointers into TEMFIL:DA or SPCTEM:DA.

contains prespecified standards ratios.

|l o B - B C |
!

- contains record length information read from METHOD:DA.

Data Entry Program

{ This program is the program by which analysis daéa is entered
into the system. Two entry modes are provided, normal entry (at a ter-
minal) for systems which are not automated, and automatic entry for

t instruments (currently GC's only) which are automated and produce a 4

computer file containing data. It consists of form sub-programs which

chain together. i

These sub-programs and their functions are as follows:

ENTERD:SV  Dialogue enter sample number, compound name, date,

analysis method, analysts initials, and instrument
number. For Q.C. samples, it chains to ENTRD2:SV.
Replicates are handled by ENTRS1. For user samples,

it checks the Cusum files for accuracy and precision.

If the system is "out of control”, a message is printed

and the data is not entered in the file.. If the system

A - W ——y s o —_

is in control, but approaching the '"out of control"

condition, the data is entered in the file and a

<<,~:-.-.-.-“-w,-_~..,-—v—\v,_

warning message is printed at the terminal. ENTERD
chains to ENTRD4 for the actual file entry and
STATUS file updates.

1 ENTRD1:SV This sub-program handles duplicates. The first of a pair
of duplicates is a user sample. Data are entered in this
file in regular format, and also in the duplicate (Q.C.)
file in the "expected" value location. It chains to ENTRD2:SV.

duns i bhetns n s BRI L LI -




ENTRD2

This sub-program handlgs data for Q.C. samples (duplicates,
standards or spikes, and blanks). Data for the duplicates
are used to update the precision CuSum file. Standards,
spikes, and blanks data are used to update the accuracy

CuSum file. The standard or spike data are stored until

a complete set has been accumulated. At this time, it chains

to ENTRD3:SV.

ENTRD3

This sub-program uses data stored in temporary locations
to update the data base and calculate new precision,
accuracy and detection limit data. These new data are

written back on this file for use by ENTRDI.

ENTRD4

This sub-program uses data packed by ENTRD1 to update the
file header, and then update the status file.

Common variables for communicating between ENTERD programs.

COM H$(28) Sample file header
1-6  Sample Number
7-10 Sample Type

11-16 User Sample Number
11-15 are blank if Q.C.
16 = index to std conc.
(1=1/2X, 2=X, 3=2X, 4=5X, 5=10X, 6=20%, 7=50X)

17-21 Date Submitted

22-23 File

24 Priority

25 Replicate Sequence*
1 = first

2 = second, etc.
26 No. Replicates*
0 = single sample
1 = duplicates
2 = triplicates, etc.

*Initial system is restricted to duplicates, of which the second is a Q.C.
sample.

kg




27,28 Status

0 = not started :
>0 = number analyses remaining }
~1 = done )

(if applicable, -2 = all replicates done) i
N$(9) Data File Name .
V8(20) Analysis Data String
1-5 Analyte Name
6-10 Date Completed
11,12 Analysis Method

13,14 Instrument Number

15-17 Analysts Initials ’ ﬁ

18-20 Measurement Units
1 P(6) Numeric Variables | i
1 Analysis Type 3
2 Sample File Record Number
3 Address of current string in record
4 Replicate Identifier
5 Analysis Result |
6 Analysis Sequence Number in Methods File
i 7 Number of Results packed in B Array
: A(2) Numeric Equivalent of Sample Number

Initial Start-Up Programs

USTATS: SV

e s - M R ORI t—————— . .. -

This program accepts data from analysis of standards, without
§ requiring that the standards be logged into the system under the normal
laboratory number system (i.e., by usc of the sample log in program).

It is to be used only for initial start up, or to rebuild the data base




after a method goes out of control. It accepts data in sets run at the ;
standard concentrations (.5, 1, 2, 5, 10, 20, 50 X detection limit) and |
stores it in the data base as sums at each concentration, IX, EXZ, Y, ZYZ.

XY, IAY and E(AY)2 and also stores the number of sets of data, a

minimum of 4 sets of data. The detection limit can be calculated, using :
the mecthod of Hubeaux and Voss. For this calculation, the program chains i
to HUBVOS:SV. The accuracy and precision are also calculated, and the Lo
detection limit and the variances and coefficients for the least squares

best fit line for precision and accuracy are then added to the data base.
HUBVOS: SV

This sub-program is used for the statistical calculations of

detection limit, precision and accuracy.

FXCSUM: SV

Once the data base has been built for and analyzed, this program is

run to set up the cusum file for the method. Once the cusum file has been
set up, it will automatically be updated as data are entered into the system
through ENTERD. Hence, as with USTATS, it's only used for initial creation

of the cusum files or to rebuild a file when a method goes out of control.

Maintenance and Utility Programs

This category includes those programs which are used to examine the

status of the system.

CREF: SV

This program is used to examine the cross reference table to determine
the Laboratory Number corresponding to a given User Number, to look up that
Number in the Status Table, and report on its status. If requested, it will
then look up the specific Sample File and report the status of each analysis

in the sample.

T e sy W g [ P v -
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This program is used to examine the cusum file when a method is
reported out of control or heading towards being out of control. It puts
a rough plot on the system device (TTY or CRT) or alternately, can send the
data to a remote computer (e.g., Tektronix 4051) for output on any desired

output medium.
WSTATS: SV \

~This program is used for initialization of the Status File, STATUS:DA.
It enters the prefix for the Laboratory Number (specified by the operator)
and sets the value of the laboraotry to 00001, or any other value entered by

the operator. It is also used to change the prefix designation.
WMETHD: SV

This program is used to set up the file of methods information used
by the various programs in the system, and to rewrite the Method File as

changes become needed.
WIMFIL:SV

This program is used to initialize the temporary files for ENTERS
and FILWRT. It will be used only to reinitialize these temporary files in
the event of an unexpected incident preventing their normal reinitialization

by the system programs.

WQCTIM: SV

This program is used to initialize the Q.C. tiwme file, and as with

WIMFIL:SV, should not be needed again unless an unexpected malfunction occurs.

|




GRPSZE: SV

This program 1s used to create the Group Size Table. This table
should never be altered by the system. However, it is expected that changes

in the group sizes will be required as data are acquired in the system.

TAB9OT: SV ~ ;

This program is used to write oyt the T Table File for the statistical

program portion of USTATS:SV and ENTERD:SV. It should not be needed again

barring a catastrophic system failure.

CRFLST

This program is used to initialize the cross reference table, CREFT:DA.
If you run a cross reference file which has been already initialized, it will
list the contents of the file. (It is not for use on any other file and would

probably give an error message.)
FILCHK

This program was written for debugging purposes, and is included for
! help if problems arise. It is for use only on sample (user or Q.C.) files
' and simply lists the header and each analysis block, without spacing or

decoding.

Data Files

The programs described above access and manipulate 4 sets of data

files:
(1) Sample files - one file for each sample.

4 (2) Statistical Data Files - two files for ecach defined
) analysis type. One file contains data from stan-

dard samples for calculation of the precision,

———
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accuracy, and detection limit for each analyte.
The second file keeps the cumulative data for accur-~
acy and precision of each analysis.

{(3) Status and Cross Reference Files - The Status File
has an entry for each sample, arranged 'in numerical
order. The Cross Reference File contains the User
Number and the Laboratory Number.

(4) Parameter Files - These files contain parameters which
are used by the various programs in recording and manip-

ulating of data and data files.

These files are described more fully in the following section.

Sample Files (ANNNNN:DA)

Header (Real and Q.C. Samples) 19 words

Lab No. Dec. Eq. wd 1, 2, 3, 4 (2 Data words)
Lab Sample No. Char. 1-6
‘ Analysis Type Char. 7-10
User Sample No. Char. 11-16 (Note 1)
) Julian Date Received Char. 17-21
! File Char. 22-23
y Priority Char. 24
& Number of Replicates Char. 25 (Note 2)
Replicate Sequence No. Char. 26
Status Flag Char. 27-28 (Note 3)
Each analysis for real samples (21 words for each analyte)
Analysis Name Char. 1-5
F ] Julian Analysis Date Char. 6-10
k Analysis Method Char. 11, 12
Measurement Boolean Char. 13, 14




Measurement Mantissa Char. 15-20 d

Measurement Exponent Char, 21-23 ;
Measurement Units Char. 24-26 : N
Accuracy Char. 27-30 j
Precision Char. 31, 32 ;
Instrument Number Char. 33, 34

Analysts Initials Char. 35-37

Status Flag Char. 38 (Note 4) !
Analysis Sequence No. Char. 39, 40 (Note 5) J

QC Sampie Files (16 words for each analyte)

L Analysis Name Char. 1-5

Julian Date Char. 6-10
Method Char. 11, 12
Instrument No. Char. 13, 14
Analyst Initials Char. 15-17
Status Flag “Char. 18
Expected Value 2 words (1 data word)
Found Value 2 words (1 data word) f
Analysis Sequence No. 2 words (1 data word) a

Note 1: For QC Samples, characters 1-5 are blank
Char. 6: 1 = blank

2-8 are relative levels for standards

i
|

Note 2: O for single samples, 2 for duplicates (Q.C.)

P

3-9 indicates spikes.

f The second character indicates offset from first

replicate or the base sample for the spike.

not started

fl

Note 3: O
-1 = Done
All replicates done (if applicable)

1
~N
[}

>0 = No. of analyses to be completed.
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Note 4: 0 = not started
1 = started
2 = completed
Note 5: N = sequence identifying number in

Methods file

REAL SAMPLES: Block 1 Header+ 5 analyses
Subsequent blocks 6 analyses
QC SAMPLES: Block 1 Header+ 6 analyses

Subsequent blocks 8 analyses

Temporary Files

TEMFIL:DA (6 records)

Temporary file to hold list of Laboratory Numbers for use by FILWRT

to write unto Analysis File after creation by operator.

Lab No. (N$) 1-6

User No. (U$S) 7-12 22 char. (12 words)
Date (D$) 13-17

Analysis Type 18

Priority 19

No. Replicates ‘ 20

Replicate Sequence 21

Unused 22

First block

Word 121, 122 Block number of last entry P(1)
123, 124 Address of last word of last entry P(2)
125, 126 Number of entries available P(3)




SPCTEM:DA (6 blocks)

Temporary file for special samples (tentative format).

Length of entry 1, 2 (holds number of . anlayses)
Lab No. (N$) 1-6
User No. (U$) 7-12 10 words as in TEMFIL:DA
Date (D$) 13-17
Analysis No. 1 Use sequence
Analysis No. 2 numbers from

etc. Methods File

Sample Status Files

STATUS:DA Control File

1.
2.
3.
4.

2ated /fg.

Packed decimal equivalent of prefix + 2 digits.
3 low digits of next lab number.

Same for highest lab number for

which analysis has been started.

Same as above

for lab number.

No. of samples in set

set to 0 when done.

Sample type initially.

when started:

thousands value - no. analyses started

units value - no. analyses finished
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CREFT:DA Cross Reference File

1. Users Lab No. 6 char.

Repeated for each sample.
2, Lab No. 6 char.

Quality Control Data Files

CUSUMN:DA Cusum File (one for each sample type)

Two blocks for each analysis, first block Precision
second block Accuracy

Ordered by Sequence No. in Methods File s

Block format:

1 = Status
0-.5 = In control
" >.5 = Warning
21 = Out of control

2,3,4 = coefficients of equation of upper and lower
limit times
5 = number of points in file
6-63

I

up to 58 data points.

STATSN:DA Statistics Data Base (one for each type of sample)
One block for each analysis
Block format:

1

2 = current detection limit

concentration of 1X x standard

3 = number of data sets accumulated
4 = S2 for precision
5,6,7 = coefficients for precision line
8 = S2 for accuracy
9,10,11 = coefficients for accuracy line
12-25 = 2 level stack of results for each level,
waiting for a complete set partial sums

for each level

26-30 = 1/2X X, LY, IXY, IX°, IY’




31-35 = 1X
36-40 = 2X
41-45 = 5X
46-50 = 10X
51-55 = 20X
56-60 = 50X

61 = ZY—YI )

62 = X(Y—YI)

Parameter Files

METHOD:DA Methods File

Record 1
175 characters - Method Names (arranged according to
RMA's analysis list
24 characters - 5 standard and SPEC sample names
10 characters - 5 standard sample type abbreviations

Record 2,3

100 numbers Sequential analyses for analyses in

each standard sample type

10 numbers - 2 x 5 array, start and size of string
of analysis numbers in above array

Record 4

35 numbers - Analyses numbers for each lab.

2 x 3 array, start and size of string

6 numbers

of analysis numbers in above array
GRSIZE:DA Group Sample Size Table
Group Sizes

Loc 1 2 3 4 5
Value 21 16 11 6




Blanks )
Loc 6 7 8 9 10

Value 3 2 2 1 1 ?
;o
Duplicates (or Replicates) .
Loc 11 12 13 14 15
Value 4 3 3 2 2
Spikes
! Loc 21 22 23 24 - 25
Value 7 6 5 4 3
Standards
Loc 16 ., 17 18 19 20 , ; j
Value 7 6 5 4 3 _ o
QCTIME:DA Q.C. Time File (one record for each sample type)

G(3) 1. Sample type
G(4) 2. Group Flag -1 = Non-grouped sample
0 = Initial state
N>0 = Grouped sample
N = Set in group
- G(5) 3. Number of user samples remaining in
group '
G(6) 4. Pointer to position in sequence

? G(7) 5. Next standard concentration

G(8) 6. Last location in present sequence

-63 sequence clements (up to 57)




OPERATION OF SYSTEM i

This section outlines the procedures for use of the system, and
is divided into sections for initial start up, normal operation, system status [
check, and G.C. operation. The sub-section illustrating system dialogue is .

given in Appendix C. The portion output by the syétem is underlined.

Initial Start-Up Procedure

This section describes the procedures to be used in starting up
the system at first.
e Load all (or at least start up) programs and
CSAVE under specified name.

e Using tﬁe CREATE command, create the following

utilicey files:

STATUS:DA 40 records (for 600 files)® |

CREFT:DA 40 records ;
f METHOD : DA 4 records
k QCTIME:DA 5 records

GRSIZE:DA 1 record

TTAB90:DA 1 record

TTABLE 3 records

TEMFIL:DA 6 records

SPCTEM:DA 6 records(b)

STATS1:DA 16 records

STATS2:DA 27 records

STATS3:DA 27 records

STATS4:DA 9 records

STATS5:DA 21 records

CUSUM1:DA 32 records(c)

(a)The size of STATUS:DA and CREFT:DA can be chosen any desired size. 40

records was choscen as a suggestion.

(b)
(c)

Not implemented on initial system.

Only STATS3 and 4 and CUSUM 3 and 4 are needed at first, as the method
of handling biological, soil, and sediment samples is undecided.




CUSUM2:DA 54 records

CUSUM3:DA 54 records
CUSUM4 : DA 18 records
CUSUMS:DA 42 records

® Run set-up programs.

WMTHOD: SV to write out METHOD:DA
WIMFIL:SV to write out TEMFIL:DA
WACTIM: SV to write out QCTIME:DA
GRPSIZ:SV to write out GRSIZE:DA
CRFLST:SV to initialize CREFT:DA
FILCHK:SV to list sample files

WSTATS:?V to initialize STATUS:DA

WTABLE: SV to write out TTABLE:DA
WTAB90:SV to write out TTAB90:DA

¢ Run standards on all analytes (at 1/2, 1, 2,

(a).

5, 10, 20, and 50 times detection limit

(Ideally 4 replicates on each of 4 days.)
Enter data into the system using USTATS:SV.

(Can't use ENTERD yet, because it requires a

cusum file. At least 4 replicates must be

Y run before the next step can be taken.

¢ ® Run FXCSUM:SV. This takes the data from the
4 statistical data base and creates both pre-
; /cision and accuracy cusum files.
i :
Once FXCSUM:SV has been run for a given analysis type, the system is
. ready for normal operation

(a)A preliminary set of data should be run to determine the approximate
¥ value of the detection limit, unless it is already known.




Normal System Operation

Once the system has been started by the above procedure, normal

operation involves a different sequence described below.

Sample Login

Samples are entered into the system by use of ENTERS:SV.
The program éssigns sequential laboratory numbers, indicating where blanks,
duplicates, and standards occur. It also choses values for the standards,
When all samples have been labled with the designated laboratory number
and all blanks, duplicates, and standards are ready for analysis, and the
indicated files have been created, the program FILWRT:SV is run. This

program takes the information stored by ENTERS:SV and writes the analysis

information into the fiies. It also enters the sample numbers into STATUS:DA

and CREFT:DA. When samples are ready for analysis, the program ANALYZ:SV is
run. This program checks the cusum files for the analysis. 1If the analysis
is not in control, the program prints Q.C. OUT-OF-CONTROL, and will not
accept samples for that analyte. If the analysis is in control, it sets

the status flag for each analysis in each sample to "STARTED".

Laboratory Data Input

Data are entered into the sample files by use of the program
ENTERD:SV. For user samples, the appropriate CUSUM file is queried to
ascertain that the analysis is still in control, and if so, the data is
enetered into the file, and the status flag for that analysis in that
specific sample is set to done. If the amalysis has gone out of control,
the data is rejected.

For Q.C. samples, the appropriate CUSUM file is updated and a
flag set to indicate status of the system. For standards or spiked data,
the statistical data base is updated, and when one complete set of stan-
dards has been run, the precision, accuracy, and detection limit are re-

evaluated. If the system is approaching the out-of-control point, a Q.C.
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WARNING message is given. 1f it is out of control, a message, '"Q.C. OUT- E
OF-CONTROL"is given and no further analyses can be started or data entered

into sample files.

Q.C. Operations

When an analysis is flagged as out of control, or approaching

the out-of-control point, the system will type out a warning message.

At this time, it is necessary to assess the situation. The program

CKCSUM: SV plots the CUSUM file data on one of the system terminals for
on-the-spot diagnosis. If the analysis is out of control, a new statistical
data base can be set up by running a new set of standards as was done to » |

start the system. J

DISCUSSION AND FUTURE WORK

The data management system described in the previous sections
(and the Appendices) has been debugged as well as is practical in without
real data. The system has been installed at RMA, and is currently in the
process of acquiring data in the start-up phase, and should be operational
in the next few weeks.

Actual experience with the system is essential in assessing the
results and determining what problems exist. It is a virtual certainty that
some program bugs will be uncovered in the early weeks of operation. How-

ever, these are areas which need further development before the system can

be considered totally operational. In addition, changes in requirements for
the system have bcen made that have not been put into effect yet because
they occurred so late that incorporation in the initial system would have

delayed it unduly. The known requirements are discussed in the following

paragraphs.

- . .
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Standards vs. Spikes

Working spiked samples into the computerized data management
system 1s more difficult than for standard (known) samples. For water
samples, standard samples are workable. However,; no 'standard" soil sedi-
ment of biological samples are available so that only real spiked samples
seem appropriate. Accordingly, it was decided that the initial system
would be concerned only with water samples. Tentative provisions have been

made for spiked samples, but the exact means of implementation has not yet

been decided upon.

Alteration of Data Format

When the system was being designed, the header block for the
data file and the data block for each analyte were defined to be comrat-
ible with Edgewood's data file format. Therefore, analyte names were al-
lotted 5 characters, the mantisso for the analysis was allotted 6 characters
and the units file was allotted 3 characters. Similarly, the file header
was provided with 2 characters for thé data called "FILE", 2 characters (BA,
S0, WA, SE, for Biological Assay, S0il, WAter, or SEdiment, respectively).
In a recent visit to RMA it was learned that these requirements have been
altered: 6 characters for analyte name, 5 characters for analysis mantisso,
and 4 characters for units. In addition, the headef needs an additicnal
field "LOCATION (or WELL) IDENTIFIER" and doesn't need the 2 character

"FILE". These changes have yet to be worked into the system.

Additional Programs

All of the originally planned programs have been implemented on
the system with the exception of two that are intimately linked with the
data format. These are the program to transmit data to the Tektronic 4051
for conversfion to the proper format for the Edgewood file, and the program

to list all samples ready for analysis in individual laboratories. These
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remain to be completed. In addition, the Methods File will need to be modi-
fied as new sample types are defined, even for RMA. Installing the system at
other labs will probably mean an entirely different Methods File. Accordingly,
an EDITOR to modify the Methods File should be developed.

The conversion to the new data format will require about 1 man-
week, and probably 1 man-week for debugging all the changes required. The
new programs probably will require about 2 to 2-1/2 man-months for development
and debugging. The time required for debugging the installed system is

difficult to estimate, but could involve 1 to 2 man-months,

e
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USTATS: 5V Program to Build Statistics Data Base for Analytes

This program starts with an empty data base file, or one which
has become suspect or worthless (e.g., when an analysis goes out of con-
trol). 1t requires only that a file named STATSn:DA exist on the system,

(where n is the number of the sample types currently defined).

i
Sample Type
No. Name STATS in File Length
1 CPB (comprehensive pilot, biological) .16 records
2 CPS (comprehensive pilot, soil) 27 records
3 CPW (comprehensive pilot, water) 27 records
4 360 (360° water) 9 records

5 BSNF (Basin F) 21 records 1
and the methods file, METHOD:DA, which contains identification data for !
the sample and analysis type. When the program is started, it first checks
for the availability of the methods file, and if it is not present, it
aborts with error message (1).

(1) METHOD:DA NOT AVAILABLE
If the file is present, the program prints (2)

| (2) ENTER SAMPLE TYPE
l In response, the sample type is entered.
If it is not defined in the methods file, error message (3) is printed,
) (3) ILLEGAL SAMPLE TYPE
and the program waits for a valid type. The program can be terminated by
: hitting the space bar and a carriage return. When an acceptable sample
type is recelved, the program then looks for the proper STATSn:DA file.
If not found, it issues the error message (4), ;

(4) STATSn:DA NOT AVAILABLE S

and goes back to the request for a sample type, (2). 1If the stats file is

1 found, the program then prints (5)
(5) ENTER ANALYSIS NAME

i e ey ol
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If the analysis is not included in the methods file, an error message
(6) is printed,

(6) UNDEFINED ANALYSIS FOR THIS SAMPLE TYPE
and the prompt (5) is repeated. If the analysis is legal, the program
then prints (7).

(7) NEW DATA BASE?
If the new data base is being built (whether for a totally new file or
rebuilding a file that has gone bad, a YES (or Y) response will cause the
system to write -1 and O on appropriate portions of the file, and to issue
the prompt (8).

(8) ENTER THE 1X CONCENTRATION LEVEL
The response to this question is entered into the file and thereafter,
all standards are expected to be related to this concentration.
If the response to the question (7) is NO, the program types out the 1X
concentration level, and the status of the system, number of sets of data
in the data base and contents of this temporary register. The system then
types (9).

(9) ENTER TARGET LEVELS
The response must be 1/2, 1, 2, 5, 10, 20, or 50. Any other response will
cause an error message (10) to be output.

(10) TILLEGAL TARGET LEVEL

ENTER TARGET LEVEL

Only two values can be present for each level. If temporary storage is
already full, the error message (11) will be output and the system will go
on to O. '

(11) LEVEL ALREADY FULL

After a satisfactory target level has been entered, the system will print (12).

. (12) ENTER ANALYSIS RESULT
Any legal number will be accepted, so be careful.
If an erroneous number 1is entered and a carriage return is given before the
error 1s discovered, 1t can be corrected at any later time by entering the
complement (negative value) of the number in a later step. 1If a negative
number is entered, the system will respond (12a).

(12a) ENTER REPLACEMENT VALUE?
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If the erroneous number is still in the temporary storage register, it will
simply be replaced and the system will continue at (15). If the value is not
in the temporary storage register, the system will respond (12b).

(12b) VALUE NOT IN TEMPORARY STORAGE.

DO YOU WANT DATA BASE CORRECTION?

A YES resronse will cause the system to correct the partial sums in the data
base. A NO response will cause the system to ignore the negative input, and
in either case, to procede on to (15).
If the temporary storage levels are full, the system will type (13).

(13) LEVEL NOW FULL
After each data point is entered, the system checks to see if one complete
set of data has been entered into temporary storage. If so, these data are
written to the permanent data base, and the temporary storage registers are

again made available for use.

In any event, the syétem will then ask (14).

(14) DO YOU WANT STATISTICAL CALCULATIONS?
1f the response is YES, the system will calculate and print out the de-
tection limit and the precision and accuracy as a function of concentration.
The least squares line for the latter two are also calculated. The detec-
tion limit, the variance and line coefficients for precision and accuracy,
the updated partial sums are also rewritten in the statistical file
(STATSn:DA) for later access by the program. Typical dialogue sequences
are shown below.

(15) MORE DATA?
1f the response is NO, the updated data are written into the system file
and the program stops. If the answer is YES, the system asks (16).

(16) SAME ANALYSIS?
1f the response is YES, the program goes back to (9). If the response is

NO, it updates the present data base, then starts over at step 2.

ari A n B =




The following examples of output dialogue illustrate the operatilon of
USTATS:SV. (System dialogue is underlined.)

The first example shows the creation of a new data base. Some steps have
been omitted for brevity, but the process was carried far enough to permit
calculation of statistics. (This file was created from replicate standards

with identified analysis results, so the errors should all be zero.)

. >RUN

'ENTER_SAMPLE TYPE: 7360

ENTER ANALYSIS NAME:?F

NEW DATA BASE?27Y _
ENTER 1% COLCENTRATION LEVEL$?.5
NTER TARGZT LEVEL:! 7.5
FNTER FOUND VALUED 725
TORE DATA TO ENTERZ 7Y
SAME ANALYSIS? 2?Y
ENTER TARGET LEVEL: ?1
ENTER _FOUND VALUES 1.5
MORE DATA TO ENTER? ?Y

SAME ANALYS1S? ?Y

ENTER TARGET LEVEL3 22
ENTER FOUND VALUE: ?1
NMORE DATA TO ENTER? ?Y
§AME ANALYSIS? 7Y

ENTER TARGET LEVEL: 275
ENTER _FOUND VALUE: 22.5
MORE_DATA TO ENTER? ?2Y

SAME ANALYSI1S? 1Y

Y.
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_ENTER _TARGET LEVEL: 228
ENTER . FOUND VALUE: 210
MORE DATA TO ENTERZ 1Y
" SAME ANALYSIS? 7Y
ENTER_TARGET LEVEL: 758
ENTER_FOUND VALUEs: 725
D0 YOU WANT STATISTICS CALCULATED? ?Y
THE VALUE OF T IS 1.701
THE SLOPE 15 1
THE INTERCEPT IS @
THE STANDARD DEVIATION IS @
'THE_QVERALL COEFFICIENT OF VARIATION IS @ %
- THE DECISION LIMIT IS O
THE DETECTION LIMIT IS =~

LEVEL &.!ﬁBLéIiQN
*25 B

3 -0

1 53

2.5 9

S [*]

g T

25 e

LEVEL 3_ACCURACY
#25 [}

25 2

4 2

2.3 g

5 ]

19 o

2s 2
MORE_DATA_TO_ENTER??N
BAS1C_READY




The second example shows addition of data to an exlsting data base.

this case, the analytical results were allowed to vary sothat results should

not be zero.

>RUN

ENTER SAMPLE TYPE: 2368

ENTER ANALYSIS NAME:?CL

NEW DATA BASE??N

3 SETS OF DATA ARE IN THE DATA BASE.
¥HE 1X TARGET CONCENTRATION 1S 1
TEMPORARY STORAGE STATUSS

LEVEL  CONTENTS :

5 ]

I L
z )
5 s
16 10
20 20
50

TER TARGET LEVEL: 250

ENTER FOUND VALUE: 258

RO _YOU WANT STATISTICS CALCULATED? ?Y

THE VALUE OF T IS 1.781

THE SLOPE 1S 1.07403

THE INTERCEPT 1S 3.65998E-42

THE_STANDARD DEVIATION IS5 1.79103

THE OVERALL COEFFICIENT OF VARIATION 1S 13.1545 %
THE DECISION LIMIT IS 3.1682
THE DETECTION LIMIT 1S 5.8643

LEVEL % VARIATION
.5 8.22596

1 8.22596

z. 11.8867

S .

18 $.57427 ' .
20 9.57427

50 9.57427

fEVEL % ACCURACY

.5 10.5

i 0.5

2 {3.7s

5 75

10 7.5

20 7_:5

Y 7.5

MORE DATA TQ ENTER?7N

BASIC READY

In

4




The third sample also shows addition to an existing data base, and also

{1llustrates the use of a negative value to correct an erroneous entry. p

ENTER SAMPLE TYPE: 7368

ENTER ANALYSIS NAME:$?CL

NEW DATA BASE?7N -

3 SETS OF DATA ARE IN THE .DATA BASE.
“THE 1X TARGET CONCENTRATION IS 1 : ‘
TEMPORARY STORAGE STATUS: 3
LEVEL CONTENTS

25

il P

aﬁw4

Smnnn

20
58.

ENTER TARGET LEVEL: 2?5
ENTER FOUND VALUE: 745
MORE DATA TO ENTER? ?Y
SAME ANALYSIS? 7Y

ENTER TARGET LEVEL: ?1@
ENTER FOUND VALUE: 718
MORE DATA TO ENTER? 1Y
SAME ANALYS1S? 7Y

ENTER TARGET LEVEL: 25
ENTER FOUND VALUE: ?-45
ENTER REPLACEMENT VALUE?S
MORE DATA TO ENTER? 1Y
| SAME ANALYSIS? 2Y

: ENTER TARGET LEVEL: 728
/ ENTER FOUND VALUE: 720
< MORE DATA TO ENTER? 7N

f
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FXCSUM:SV Program to Setup Cumulative Sum File

This program takes data from the statistical data base created by
USTATS:SV and builds the cumulative sum files for both precision and accuracy.
It requires that a file, CUSUMn:DA, exist on the system, where n is the
sample type. These files require no initialization. The STATSn:DA file,
created by USTATS:SV, and the Methods File, METﬁOD:DA, are also required.

n Sample Type CUSUMn:DA Length
1 CPB 32

2 CPS 54

3 cPw 54

4 360 18

5 B 42

The program is called by the command: RUN FXCSUM:SV.
The system outputs (1)
(1) ENTER SAMPLE TYPE?
If the sample type is not correctly entered, the system responds with (2),
(2) NON EXISTENT SAMPLE TYPE
and repeats (1).
I1f the sample type is alright, the system checks for the CUSUMn:DA and
STATSn:DA files. If either file is not found, the system prints (3),
(3) ____ n:DA NOT AVAILABLE
and terminates. If both files are found, the system prints (4).
(4) ENTER ANALYTE NAME?
If the analyte name is incorrect, the system responds with (5),
(5) ANALYTE NOT IN THIS SAMPLE TYPE!
and repeats‘(é). If the analyte is correct, the system then procedes to
write out the two records in CUSUMn:DA and terminates with (6)
(6) BASIC READY,.

This sequence is illustrated in the following example dialogue.

|
|
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In this example, the sample type BSNF did not have the data base
completed for any analyte than Cl. Hence, Cl worked OK. F was
rejected as it is not an analyte in BSNF samples. The END-OF-FILE
message occurred because the data base record for NIT had not been

prepared.

In the second example, the cusum file for CPW samples had not been

created.

C_READY
>RUN FXCSUM

ENTER SAMPLE TYPE:?BSNF
- ENTER ANALYTE NAME3$7CL

ENTER ANALYTE NAME:?NIT
END-OF-FILE/END-OF-RECORD IN LINE 628
>RUN

ENTER SAMPLE TYPE:?CPV

GUSUM3:DA NOT AVAILABLE!

BASIC READY

>

CKCSUM:SV - PROGRAM TO PLOT CUSUM FILE ON SYSTEM CONSOLE

This program plots the cusum file for a specified analyte in a
specified sample type on the system console (or other specified device).
Use of the program, of course, requires the presence of the appropriate
CUSUMn:DA file (n is the sample type as defined on A-1), and the methods
file METHOD:DA. 1t first checks for the availability of the methods
file, and if it is not present, it aborts with the error message (1).

«1) METHOD:DA NOT AVAILABLE
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If the file is present, the program prints (2)
(2) ENTER SAMPLE TYPE
and entering any character (other than space) followed by return will end
the program.
If it is not defined in the methods file, error message (3) is printed,
(3) TILLEGAL SAMPLE TYPE
and the program waits for a valid type. The program can be terminated by
hitting the space bar and a carriage return. When an acceptable sample
type is recieved, the program then looks for the proper STATSn:DA file.
If not found, it issues the error message (4),
(4) STATSn:DA NOT AVAILABLE
and goes back to the request for a sample type, (2). If the stats file is
found, the program then prints (5)
(5) ENTER ANALYSIS NAME
If the analysis is not included in the methods file, an error message
(6) is printed,
(6) UNDEFINED ANALYSIS FOR THIS SAMPLE TYPE
and the prompt (5) is repeated. Entering any character (other than space)
followed by return will restart at (2).
When a proper analyteé is entered, the system prints (7)
(7) WHICH PART?
Acceptable responses are P, A, or E; P for precision cusum, A for accuracy
cusum, and E for return for another analyte. 1In the plot on a terminal or
line printer, the upper limit line is shown by +, the lower limit line by
~, the expected line by 0, and the actual line by *. A typical example
follows. (This plot was made from a new cusum chart containing no data,

only the limits.

>»RUN

ENTER SAMPLE TYPE? BSNF
ENTER ANALYSI!S NAME? CL
WHICH PART? P
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ENTERS:SV - PROCRAM TO ENTER SAMPLES INTO SYSTEM

This program is used to log samples into the data managecment
system. Enters requires the presence of four data files:

® METHOD:DA

e GRSIZE:DA

e QCTIME:DA

file of methods information

file of group size data

file to store information about

the sample group in process

o TEMFIL:DA - temporary file to store information

about each sample for later permanent
storage.

Enters recognizes the five sample types currently contained in
the methods file. A definable sample class "SPEC" is planned but not yet
implemented. It permits samples.to be handled as GROUPED or UNGROUPED
samples, depending upon the situatibn or viewed by the person responsible
for entering samples. '

GROUPED samples will normally be used when a relatively small
number of samples is being handled. The intent is that a complete set of
Q.C. samples will be included with each group. Some alteration in what
constitutes a "complete set of Q.C. samples" may be required as experience
is gained with the system, but the initial setup includes an entire set of
7 standards (0.5X to 50X) and duplicates or blanks. The group size table
includes specification of Q.C. samples for any size group.

The UNGROUPED category is designed for a sample which will be run
very often (50 or more per week). This category will include a set of 7
standa;ds, 3 duplicates, and 3 blanks for each 30 samples.

Normally a GROUPED sample set may be startéd any time one GROUPED
set has been completed, or if the system is running in the UNGROUPED mode.
It is not necessary to enter all samples of a group at one time, although
that can be done if desired. The system kecps track of each group in the

" file QCTIME:DA.

The only limitation is that TEMFIL:DA can only hold information

for 60 samples, including the Q.C. samples.




The system 1s protected as much as possible. Enter of numeric
data where alphabetic data is required (or vice versa) will cause the
program to print ?? and wait for a proper response. There is one point

of caution, however. The use of Control-Q MUST be avoided for termination,

because the program requires proper exit, which involves writing data in
three files. Use of the Control-Q will completely ruin sample number
continuity and Q.C. spacing records.
When ENTERS is run, the program initially prompts (1).
(1) GROUPED SAMPLE?
If the response is N (or NO), the program prompts (2).
(2) ENTER SAMPLE TYPE?
If the sample type is not defined in METHOD:DA, the program prompts ''NON-
EXIST SAMPLE TYPE" and repeats prompt (2). When a suitable sample type
is entered, the program checks QCTIME:DA. 1If an uncompleted group is
currently in progress, the program prompts (3).
(3) GROUP CURRENTLY IN PROGRESS.
n REMAINING. SHOULD GROUP BE COMPLETED?
I1f the response is Y (or YES), the old group is completed. If the response
is N (or NO), the current group is abandoned and this sample type is run
in UNGROUPED mode until a new group is defined. In this case, the program
then proceeds with actual sample entry dialogue (6).
If the response to (1) is Y (or YES), the program then prompts (4).
(4) NEW GROUP?
If the response is (Y), the program pcompts (5).
(5) GROUP SIZE? )
If the response is greater than 25, the program prompts ""MAX GROUP SIZE 1S
25" and repcats prompt (5). When a satisfactory group size has been
enetered, the program then prompts (2).
If the sample type is acceptable and there is no current group, the pro-
gram procedes to setup a sample group, then prompt (6).
(6) LAB. NO IS A00001 (or whatever the next number actually is)
n RECORDS NEEDED.
ENTER USER SAMPLE NO?

A six~character sample number provided by the user is entered.

TT e ey v vy




SUSLAE T v e e

The program then prompts (7)

(7) ENTER JULIAN DATE RECEIVED?
The 5-digit Julian date is entered. For each sample group at a single
sample login session, the letter S can be used after a date for the first
sample enetered. This will cause the same date to be repeated.
The program automatically assigns Q.C. samples in a pseudo~random order*

and prints out the lab no. and the identifying data. Standards are given j

in terms of the concentration used in initially setting up the statistical
data base. This concentration should not be changed (even if the detection
limit does drift) until a new statistics data base is started, otherwise
the validity of the accuracy data will be destroyed. h
If no Q.C. samples are in order (or after the Q.C. sample information has
been typed, the program then prompts (8).
(8) ANOTHER SAMPLE?
If the response is Y (or YES), the program proceeds to the next sample, o
prompt (6). If the response is N (or NO), the program then prompts (9).
(9) ANOTHER GROUP.

If the response is Y (or YES), the program returns to prompt (1).

K

If the response to (9) is N (or NO), the program terminates.

As long as room remains in TEMFIL:DA, ENTERS can be rerun
repeatedly; the new entries are added at the end. When a group (including
the Q.C. samples) is larger than the remaining space in TEMFIL:DA, a
warning prompt is given: "THERE IS ROOM FOR ONLY N FILES". Also, when
TEMFIL:DA is filled, the program will automatically end.

*

A random number sequence is used, but it is required that duplicates nust
be duplicates of a user sample, not a blank or standard, so duplicates are
not placed in a totally random manner.
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i Illustrating and largely self-explanatory dialogue is given below:

>RUN ENTERS

GROUPED SAMPLE? 7Y
‘NEW GROUP? 7N ‘
ENTER SAMPLE TYPE: 7360

LAB. NO. 1S AG0G09

2 RECORDS NEEDED.

ENTER USER SAMPLE NO:7A12678

ENTER JULIAN DATE RECEIVED. 712378
ANOTHER SAMPLE?Y ‘

LAB. NO. 1S AG@D10 : o}
2 RECORDS NEEDED. '
ENTER USER SAMPLE NO:?A12679 N
ENTER JULIAN DATE RECEIVED. 7S P
ANOTHER SAMPLE?Y

LAB. NO. IS A0Q01]

-2 RECORDS NEEDED.

ENTER USER SAMPLE NO:?A12680
ENTER JULIAN DATE RECEIVED. %S
ANOTHER SAMPLE?Y

LAB. NO. IS AG@Q12
2 RECORDS NEEDZD. , 1 4
ENTER USER SAMPLE NO:7A123677 §
ENTER JULIAN DATE RECEIVED. 7S : ‘

LAB. NO. IS AQ@013

2 RECORDS NEEDZD.

Q@.C+ SAMPLE: STANDARD- CONC.=.5X
ANOTHER SAMPLE?N :
ANOTHER GROUP?Y

GROUPED SAMPLE? ?Y

NEW GROUP? 2N

ENTER SAMPLE TYPE: 7360

Lo v o m g oy v o - .. -




LAB. NO. IS AGGG!4

2 RECORDS NEEDED.

ENTER USER SAMPLE NO17BC1245

ENTER JULIAN DATE RECEIVED. 703978
ANOTHER SAMPLE?N

ANOTHER GROUP?Y

GROUPED SAMPLE? 7Y

NEV GROUP? ?Y

GROUP SIZE? ?BSNF

7710 -

ENTER SAMPLE TYPE: ?BSNF

GROUP ALREADY IN PROGRESS!

5 REMAINING. SHOULD IT BE COMPLETED?Y

LAB. NO. 1S AQOG015

4 RECORDS NEEDED.

ENTER USER SAMPLE NO:?QW111l1}

ENTER JULIAN DATE RECEIVED. ?084478

LAB. NO. IS5 A00016
3 RECORDS NEEDED.
Q@.C. SAMPLE; DUPLICATE OF LAST SAMPLE!

LABs NO. 1S AQ@817

3 RECORDS NEEDED.

Q.C. SAMPLE: STANDARD- CONC.=5X
ANOTHER SAMPLE?N

ANOTHER GROUP?N

BASIC READY
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FILWRT:SV - PROGRAM TO WRITE OUT SAMPLE FILES FROM TEMFIL:DA

FILWRT is used to write out sample files indicated when ENTERS
is run. FILWRT accesses the methods file, METHOD:DA, writes the required
sample information in the sample files, chains to DIRFIX:SV to enter the
files in the status file, STATUS:DA, and the cross reference file, CREFT:DA.
For proper operation, it is essential that: )
(1) All sample files have been created, with the
proper length.
(2) The statistics file for all analyses have
been set up.
(3) There is sufficient room in STATUS:DA and
CREFT:DA for all files to be entered.
If any of these conditions are not fulfilled, FILWRT will terminate
abnormally with a diagnostic message.
FILWRT involves very little dialogue. When it starts, it types
the prompt (1).
(1) ENTER NO. OF RECORDS TO SKIP?
This question should be answered with 0, unless one of the error conditions
has occurred (discussed in more detail in subsequent paragraphs). It will
then proceed to process TEMFIL:DA typing the name of each file in sequence.
If it finishes normally, it types the message (2).
(2) ALL FILES IN TEMFIL:DA COMPLETED
If all files are written out, but there is not room in STATUS:DA or
CREFT:DA, message (2) will be followed by messages (3) and (4) (Error A).
(3) STATUS:DA OR CREFT:DA FULL!
(4) ONLY n ENTRIES MADE FROM TEMFIL:DA
Two other error conditions can occur. If one of the sample
files is missing, the program will type (5) followed by (4) (Error B).
(5) DATA FILE Xnnnnn:DA NOT AVAILARLE
If one of the statistics files are absent, message (6) will be typed
followed by (4) (Error C).
(6) STATISTICS FILE STATSn:DA NOT AVAILABLE
Recovery from an error involves correcting the error and rerunning

FILWRT. Errors B and C are corrected by creating the missing data file or

T T e el v eyt

4o
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completing the incomplete statistics file. Error A requires either deleting
inactive (completed) names from STATUS:DA and CREFT:DA or making the STATUS:DA
and CREFT:DA longer. The deletion of file names is planned as a part of the
program to transmit data to the Tektronix 4051 (page 21)

When rerunning FILWRT after the error has been ocrrected, enter
the number typed out in the error message in response to prompt L.

Sample dialogue sequences are shown below.

3A35IC RZADY

>RUl ZHTERS

GROUP=Z) GAMPLI? 7Y

NEW GROUP? 2?Y

GROUP S5IzZ? 75

CHTZR SAMPLE TYPZI: 2060

LAde N0, IS AG2221
2 WECOKIS NEdJr ).
GeCe SAIPLE-BLALK!
ABOTAZK SAIPLI2Y

LA, Qe Io ARBIll

S RECORIS HocumJe

COTEl Usah SAanths N0t 2al8345

SHTEr JuLIAal O/TZ HECLIVLD, 234272
AMOTH=Z SAPLERY

LAS, NO. Is AC2A33

2 RECORIS Hekuwed,.

ZRTLR USER SAGPLE NO:?A12346
ENTER JULIAN DAtTZ ReCEIVZu, 735

Lai, 1O, IS A20004

0. Co SAVIPLZY wUPLICATE OF LAST SAAPLLY
AOTHER SadPL=h

ANOTHIZIR GROUP?N

BASIC HIADY

>CREATC ABA0A1:0A,2
>CHUTATE ARCIOZ: UA, 2
>CHEATE ARG3D3: DA,
>CLEATE A NI43 UA, 2

>nutr FILWT

Lhieh HO. OF Zhinlos TO SKIP?D

Pl AdOOdL A

FlLe Auttad:ud

FILL ARG 0A

Filhe AJdd0a20A

4 ENTRIZS COMPLETSS FhQil ThdFlLioA.
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>JUH FILCHK

-~

3 1 AGROO

cL 2 5/
F 5] 9]
NlT 0 3
il 4] o}
504 e A
AR 9] ¥
WA 5] 3
D1:07 D o
JuPo 2 )

b OF SAnPla.

SUTER SarPLli LditdER? A )
' 2 Aldw 2S5

1
beo

o, O U

171
S04

HAaid

NA

2L

JCPD

kD OF SANPLL.

~J

—

ENTER SAWPLE NLIBER?

BASIC RAJY

>

INTER SAuPLe NUTIBER?AD030

WAJIBOAG

YA S

<
-
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ANALYZ:SV - Program to Start Analyses

This program is used when an analysis is started. It sets
the appropriate flags in the analysis data file and the status file,
so that system queries will indicate the actual status. It requires
the methods file, METHOD:DA, the status file, STATUS:DA, and the cor-
responding CUSUM file. Absence of any one of these will cause a run-
time error. '

When the program is started, it issues the prompt (1).

(1) ENTER SAMPLE TYPE?

If an unknown sample type is entered, the system prints (2), and repeats
(1), waining for an acceptable sample type.

(2) ILLEGAL SAMPLE TYPE!

When an acceptable sample type is entered, the system prompts (3).

(3) ENTER 'ANALYSIS NAME?

Any name not defined in METHOD:DA causes the error message (4), and
repeats prompt (3).
(4) UNDEFTINED ANALYSIS FOR THIS SAMPLE TYPE.

When an acceptable analysis name is enetered, the system checks the CUSUM

file. If either the precision or accuracy file shows "out of control', the

error message (5) is typed and the prompt (3) is repeated.

(5) PRECISION* Q.C. OUT OF CONTROL.
If the CUSUM file is OK, the system then types prompt (6).

(6) ENTER SAMPLE N@?
If no such sample number is found; the prompt is repeated. If the sample
file is found, the sample type is checked against the type entered in (1)
above. If the types do not agree, the error message (7) is typed and
repeats prompt (6).

(7) - SAMPLE Xnnnnn IS WRONG SAMPLE TYPE?
If the sample type is OK, the system then checks the status flag for the
analysis. If the analysis has already been started (or completed), the

system issues an error message (8a) or (8b) and repeats prompt (6).

*or "ACCURACY", etc.
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L
(8a) ANALYSIS ALREADY STARTED ’ !
(8b) ANALYSIS COMPLETED P
If the analysils has not been started, the status flag is set to ; ,1
started in the sample file and in the status file. ; :
i The dialogue is illustrated in the following example: “
1
‘F 1
|

3
|
1
v
;
. -
F ’ i . .
ot é g
- . ' . .
C e e ma p— . oy e~ - e = ! A dnkarg
I SR SIS . . ‘
’ i T 2 . N
- A = J ST WS oty \‘ o - ks - " " o - s .~ B . ,.LLJ-A -— T
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CREF:SV - Program to Dectermine Status of Samples

This program returns the status of samples. It can be used
to search for a sample by user number or by laboratory number. It
requires the status file, the cross reference file and the analysis data
file.

When started, the system prompts (1).

(1) ENTER USER SAMPLE?
Almost any six-character name is accepted.* The system reads the cross
reference file, and if that entry is not found, issues the error message
(2) and repeats (1). B

(2) USER NO. NOT IN CROSS REFERENCE FILE!
If the entry is found, the system types (3),

(3) LABORATORY NO. IS Xnnnnn

and also indicates whether the sample has been started or not. If it has
been started, it indicates how many analyses have been started and how many

have been completed. It then types the prompt (4).

(4) DO YOU WANT THE STATUS OF INDIVIDUAL ANALYSES?
If the users response is N (or NO), the system goes to (1). If the users
response is Y (or YES), the status of each analysis is printed individually,

and the system then goes back to (1).

&

*CAUTION - EXCEPTION - Any character (other than space) followed by
return is used if you want to get the status of a sample by lab. no.
and will cause prompt (la).

(1a) ENTER LABORATORY NUMBER?
In this case, step 3 is skipped, and the system proceeds to process
.4 the given lab. no.
¢
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The following dialogue 1llustrates the use of CREF:SV.

sult CHLF

ENTul Lo hO.: 7412345

WAne RN 15 AT

AwALYoIs TYP. 380 NOT YT STaRTed,
ST Uodn (et 7AldaR

LAde NO. Lo A5

ANAaLY3)o TYP. 360 NOT YIT StakTod.
TR Uoen [0es 241120

voni hde ROT I Cii0ol dicrohahe. FILUL
.C.[4.l-;_-h LSJr.)'. “Uo: ?

i Tin LA, Ho.?2nl0011

Lads HNo, BOT 1 S1atds vindd

Sl U3el el 7w

. — .
 A— v meput -~ .




ENTERD: SV~ PROGRAM TO PUT ANALYSIS DATA IN FILE

ENTERD is used to put analysis results into the sample data
files. Since; in theory, the analyst does not know which samples are
user samples and which are Q.C. samples, the program treats all alike.

When the program is started, it issues the prompt (1).

1)

If the sample number entered does not correspond to an existing sample
data file, an error message (2) is issued and prompt (1) is issued.*

FILE UNNNNN:DA NOT AVAILABLE!

(2)

When a proper sample number has been entered, the program checks the
sample data file headirg for internal consistency.

found, it then issues the following series of prompts (3-9).

3)
(4)
(5)
(6)
(7
(8)
9

1f the analysis name does not exist, for the sample type, or is not
recognized, the program issues error message (10), and goes back to (3).
(10)

If the analysis name is satisfactory, the next action depends on the type

of sample.

For user samples, the program next checks the cusum files if
either accuracy or precision is unsatisfactory, an error message (11) is
issucd and the program goes to step (12).

(11) PRECISION (or ACCURACY) Q.C. OUT OF CONTROL.

ENTER LAB SAMPLE NO:?

ENTER 'ANALYSIS NAME:
ENTER ANALYSIS RESULTS:
ENTER DATE:

ENTER ANALYSIS METHOD:
ENTER INSTRUMENT NO:
ENTER ANALYSYTS INITIALS:
ENTER MEASUREMENT UNITS:

ANALYSIS NOT IN FILE.

*A response of Control Q or any character followed by return aborts the

program.

If no problems are
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If the cusum files are satisfactory, prompt (12) is issued.

(12) ANOTHER ANALYSIS FOR THIS SAMPLE?
I1f the response is YES (or Y), it returns to prompt (3). If the
response to (12) is NO (or N), the data are entered in the sample file,
the status file is updated, and the program returns to prompt (1).

E

.
3 _ Lo rmn m i e et et ¢y

ERRRNE - A A Ay, o (AP it y .
v 3 Lo -es e T oamiahdal -
i ) [ I . g
" prreen y L o SN Lo o, -
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PROGRAM LISTINGS

ot ¢ 2

-

S e w g p— W . eyt




~UP PROGRAMS

INITIAL START

S e —— . -

- A DA . e s

ek e s Al




=

. —t
(34
Pt

308 Te0es04 IS ON CR3Z2707 USING Mud12 BLKS uaw'?io

1OKEM = PRUGRAM ULUSTATS:ESV

20KkEn = PRUGKAM 10 UPDATE THE STATISTICS FILE
OOLUM ALY) ,8(2) 002,70 ,0071,0t/74FL70006170,H(7),41/),M14)
qoLon VS (9) ’

SOUIM BH(24),Cal0) ,Ex{y) ,A30170),112,8]),d4(144]
OYUATA .D,1,2,9,10,20,59

JALET Si=my

odrOKk L=3T0L 7

YoxEAD Z(1)

LoaNEXT |

11ebeT Do2a"STATS QAY

12¢FlLeSx i

13uADSLIGN "METHODDAY, 1,k

14vlr w=6GUTU 17¢ R

15¢PRINT "HETHODSDA NOI AVAILAoLE!Y

jouSTUr ’

17¢REAV R1;AS,B¥L1,20)

18GNREAU al,2

19uFUR I=110 fpv¥

200REAY H#1;J(1)

2lunNg XY ]

~ SO PNOUBLUNC S OENOW D G

2 R22vFUR I=17Q 2

13 239FuUR J=z410 §

4 24vREAV wy;lI(1,J]

'5  25eNEXt J

6 26uLNEXT |

27 270PrInT M"eNTER SAMPLE TYPrs "
I8 286INPUY Coll,4)

2y 29¢lF 3= "siop

3 SYULET Jswo
SJ1uFuUR I=1T0 3

A
(%

32 320l T J=Jed

33 330lF Ls=BalJ,J+s) THEN 37¢

34 J4eNeXT I )

35  SSuPRINT "ILLEGAL SANMPLE TYPLEY(®

36 J6vwGULTU 28y '

37 370CALLCHRS(48+],D3$(bs0))

38  380AsSiun LS, 1,k o

39 A9%ulr bk=ygTrREn 420

40 4uPRINT D>»," NOT aAVAILAuLELM

41 4at1ovGuTU 27u¢

42 420PnINT "eNTER ANALYSLS NAMESI"}

43 QIVINPUT Call,9)

44  44uLtT L=1(1,1)

4% a5¢LET I23i(2,1l=1

a6 abFur Jsplo [¢

47 47¢blbeT K=(ulJ+L)=1)xd+1l

48 Q8ult LISAQ (A, A+4) THEN D20

49  A9¢NLXT J

90 S0uPRIiT "UNUDEFINED ANALYSLS FUR THIS SAMPLE TYPel"
21ubUTL 424

22 H2¢lLtT M{a)ayge+l

93 HJulLtTl Siav

24 D4vPKRINT "NEW DATA BASET?"}

55 550GuUSubB J03Y

96 ob6ulr A1=2u60T0 bOY

[P,




0
)9
bY 1]
1
22
23
14
L]
26
>7

)8

)9
4’
1
e
’3
74
'’y
’e
77
/8
’9
3@
31
32
23
34
25
26
37
58
29
IQ
41
12
13
24
5
16
37
i8
)9
18
71
12
13
24
15
16
27
18
39
10
1
| e
14
135
¥

[VAVE 7R B A A LA T So W

HDOUPKINT Hli=~1

OOGNEXT [

bluFuUR 122070 o0

b2uPNKINT ®81}y

bdubexl I

d4sGUTL 6bu

oS5l YT Si=1

6bsRLAL A1,M[4]

D7uREAY #L17ii[1) ,M(2),M(3])
b8VFUR I={T0 8

b9ekEAD ¥1iA(I)

780uNeXT |

7iolr MI3)<aLET M({3)=¢

7201F M{1)>4UL0OTOU 754

730PrRINT M"ENTER 1X CUNCENTRATION L&VeL:d™;
740InPUT M([1)

75¢FQRrR 1131TU 2

760Fur J=ayT10 7

77¢RtAD w17C(I1,J)

78uNEXT J

79oNe Xl 1}

Brplr 51>0L035U8 170¢

oluvFuR Js{10 7

o2eNELAY “liU(Jl't(JJlF[JJI§(!]v“lJJ
BIuNEXT J )

vdorrAv m1iB8l1),b ()

bSeRer = INPUT DaTA FRUM TeRHINAL
066Pr1nT MENTER TARGET LEVeks ";
olulnPuT X1 ’
sBYFUR 11=170 7

b9 It A1sZ(I11THEN 994

¥aenNeXi 11

1aPRINT "ILLEGAL TARGET LtVELM
Y2¢GuTu bbby

930IF LI2,11)<ueThnbn vbU
Y4rPRINT "LEVEL ALKEADY FULLI"
OubuTy 1349

960PrInT "eNTER FOUNUD VALUE: %;
97¢InPLY Y1

w751F Y1<pLQTO0 1879

YBulr Lil,i1]%0Tnkn 1U1LA
youleT ' Ci1,111=Y2

11096070 1wdu

1o10LET CL2,111=YY

1ACMPRINT "LeVEL NUW FulL,"
1080FOx 113170 7

194viF C{1,11)1<uL0T0 134V
1U2UEXNT I

{1VOJ1IF MLI) €1 O6THEN 190

1V/72LEL F33,93870

180rLUY0 114y

199JdLEY F13)

Ileole) L=anm(})

1110LET 3{1)=0ll)=r1

11¢dLE) v(e)=sn(2)»r]

11ovF0ON 1315370 7

11evLEY YIRC1Y,11)

130¢Lkl 1,113 3010e,11)

PP STRINE 21 A PR
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1170LET X1=32(11)aL
1100LET DIILYISULIL) =FL1eX]
1190LETY e fI1)3e(ll)xbieY])
12v2Lk) FLIV)SFILL) =P eX]nX]
1210LET wlill=ulll)nb1eYinyY]
1220LET nlll)3h{ll)akleX]nY]
1294LET T15yY1=Xx1

1240LET vl(l1)=s0(1)+T!
1200LET p(2)1=8(2)+T1xT1)
1204NEXT Il

1272Le 1 nfo)=sM{d) +)
128501F M3 <460TO 134w
12¥0PRINT "DU YOU wANT STATISTICS CALCULATEDZ ")
13v¥bOSUL 1610

13146070 AJOF 13¢B,184¢

13zaLHAIN "HUBVOSISVYN

13346U10 1720

1349PRINT "MURE UATA TuU ENTER? ";

13540L0U>UD 10614 ’

1300IF A1=22060T0 1734

13/7QFRLINT "SAME ANALYSLIS? "3

13bvulUsSlo 10614 )

1394i1F AJ=1GUTy &by

14ud008UY 1448

1414rFKRINT "SAME SANPLE TYPE?Y;

142496U0Ub 1610

1430LUTU AJUF 420,s¢74d

1444PRINT ®1,M([4)

1458FREINT 81;MEL) oM L2) ML)

14006F0K 121TU o

14/7dPRINT #1;A(]1)

1460HEXT ]

14vdfFfux 11=1T70 2

1h¢dF0OK JsiTu 7

1010PRINT #1;C(11,J1

1520nEXT J

150uneEXT J1

1549vF0K [=2lTU 7

100UPRINT R1FO(I) L1 ,FLI),GLIY,H(I]

1569ive AT 1 '

15/73FRINT #1;8(11),0l2)

150dnrE TUKN

159vu05uUd 1610

1664070 ALUF 42u,27w

161301INPUT L3

1624LF Ca(l,1)1="Y"THEN b0V

1600LF Cofl,1)5"n"THEN j0Bo

164UPRINT "PLEASE ENTEX Y UR N!";

1600VvUlU 1olo

1oLt} Al1=]

167¢KRE UKN

160dLET als2

169IRETURN

176I0PRANT "MURE VATA Tu ENTER?"}

171¢uUdUD 1ble ) '

172866010 ALUF 137¢,2u70

1730L05uUB 1440

174¢5TUP

1700FRINT MISYiTAD(W) " SETS OF VATA AKE IN THE DATA HBASE."
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170APRINT "THE Ix TAKGLT CUNLENTRATION IS "jTAW(u0)iM{1)
1770PRINT "TemMPORARY STUKALE STATUSIM

1783PRINT "LEVEL CUNTENTS"

17600 JsiTU 7 )

18¢uPHANT L1JY;TAB(YU);

181l 132170 2

182UIF C(I1,J)<UG0TO 1ol

1820PRINT C(L11,J)iTABCL18);

1838dHEeXT I ‘
1840PRINT i
185UNEXT J

180IKE | UKN

1874LEl Y23I}

1d8UPRINT "ENTER REPLALCEMENT VALUE"M}
18Y9INPUT Y3 '

190dlF C(1,Y2)4=Y1LOTO 1yJv

19106LET CL1,Y2)=Y3 :
19296010 {34y i
193¢4F C12,Y214Y16UTV 1960

1946LET C[2,Y2)5Y3
1950LUT0 1940 -
1964PRINT "DATA NUT IN TEMPUNAKRY STORKAGE," 4
19/9PRENT "00 YOU wANT DATA GASE CORRELTED™;

198¢L0SUL 1619

1990IF A132G0T0 1349 T~
2dooLkl Xisx1xmM({1)

eV1oLE]l c[Y2)se(Y2)+YI+Yl 3
2Ll LIY2l=6(Y2)+YdT2=Y112
¢Aduitl HEY2)snlYe)+xix(Yi+Yy)
2444LET pl1)=8 (1) +yse+vl
2UoultT o l2)l=B(2)+(Yo*rYl)1te
240vouLUi0 1v4dy '
cd/ gt NU
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xn T=2¥d0¥ IS ON LU ©b . .

PRV R Y R L e — N e e W N e s 4 N et v m e et e e e -

- e W w. W e s

tUREM = HUGVUSISY

ZUREM = PRUGRAM TO TAKL UATA FKOM CORE AND

OOREM = CALCULATE ODETECTION LIMIT, PRECISION

QYKEM = ANU ACCUKRACY DATA, THEN wRLTE IT IN A FILE,.

bulom Atd]yI[2)pC[2oZ] 1D(7) 't[/J'F[71'bt/_]IH(7llltl_"“‘4J
ovulOm VS (9]

78uvin x[{s1),0107]

BALET NswamM[J3) w7

YBF ILESTTABYYIDA

{VoLET 13T=¥

11vFur K=1T0 3%

120REAU REIX (K]

1SuNEXT K

14vltT KaN

15IF K>SILET K34d

16uLeT T=x(X)

170PKINT "THE VALUE OF T IS "jTAB(w)iT

180ASSLIGN VS, 1 ,E

190LtT Al=a2=Ciz(28Cd3V

2VUFUR I=s3T0Q 7

21dLET Al=sAL+D(])

229LET AZ2sA2+4F [I)

23vLET Cl=sCi+E(])

cdoltT C2sL2+H[I]

290LET CusC3+G(I)

2B8ONEXT

27v6usSud 804

290LEeT S1so0QR((Y1=2112/X1)/(v=2)])

JUOPRINT "THL SLOPE IS ”iTRBLUJiﬁl

J1OPKRINT "IHE INTERCEPY IS ";TAB(¥Y) 70}

S26PRINT "IHE STANDAKD DeVIATIUN IS "jTAv(W);S1

36l T S2=10u*81/(C1/M)

S4uPRINT "IHE OVERALL COEFrICIENT OF VARIATIUN IS ";
SSuPRINT TAB(Y)782iTAB(O) 7" X"

3556U5UB 744 '
J6uPKRINT "LEVEL
S7uleT M2=mn(1])
JowFur I=1T70 7
d9a0LtT LaM2wl[]])
4%0LeT B (I121d0% (SWR((LUITI=ELTITQ/MISI)/(MI3)=1))/L)
GluPrInT LITAB(LS) B}

42uNEXT 1
4346usSus 914
449LET A[t)ssir2
45¢vLeT A(2)=b}
aculeT AL3]ls=mt
470t T A{4) 3y
483uPRINT "LEVEL
499FuUR 1=170 7
HIoLtT LaM2+7(])
S10LeT LualLem([8)
StoteT B(IJ=1th(E(I]-L01/L0
D2UPRINT LiTAB(19)iBI(]1)

QIUNLEXT ]

4p6bUSUd 919

SOouLET A(5)3(I(2)=I(1)T2/W)/ (WN=1)

% VARLATIUN®

% ACCuRACY"

D S P I,




SYUPRINT #i,Mla) ML), M(2),M(3)
6duFyr I=tT10 8

61uPRINT #ipall)

b2UNEXT |

639FuRrR I1={T0 2

640FUR J=1710 7

0SUPKINT #17C(11,J)

66uNEXT J

b7uUNEXT 11

68UFUR JaiT10 7

OIUPKRINT #1;00J)E(J),F(J),6(I)/H1J)
7OUNEXT J

710PRINT #171103),11(2]

720CHALN "USTATS:ISV",183¢
730LcT El13AL/NW

/

> 697 T

1=
740LET K13014S1nT*(SAR(1+1/N+(1xEL)/X1)) {'H%E? FF >

750LET S=S§xT
760L,ET Cu=ni/$S

770LET D=s(K1=81)/S TWHSER

78pLET Asi=Xix(12

794LET Ba2x(CAxDaXi+El)
dAULET CsE1t2+x1a(1+1/N=01Z)
SlULET MI2)=L1=s(~8=SUR(BT2=dxaxC))/ (2%A)

otend ol N T B eSOt TS T TATTO Y TR

BIUPRINT " THE OcTECTION LIMIT Is "iTAb(uw)ill
BAwrRETURN '
850LET X1zA2=AiwAalszd
bOulLtT Y1=2LI=Cite/n
87uleY Zl3UuZ2-AilxCil/W
sdublLET M1sl1/X1

o9JLET B1=(CLiwA2~A14(2)/ (W*X]1)
YAVRETURN

VivLeY AL=sA25C1s(2=Cs=¢
YZ2uvFurR I=1T0 7

y3ulteT LasMgwZ 1]

4ul.eY Al=Al+L

YS5uLET A2=sA2+L 12

$6ulbtT Buzuvll]}

97ulET Cl1=aCl+8y

gy8uleT Ce=sL2+Bewl
¥9uleT Cosvd+dute
1dounNEXT I

141d6Go0Up 85y
1620RE1UKN

1934y

_’—
s GCo 70 ¥30

) AL~ gl




J1
02
vd
vd
)+
ob
a7
")}
69
10
11
12
13
14
15
16
17
18
19
20
21
22
23

[}

- - - - - N L N R
NGQGUAL N DOENPIPRARLGNT OENOOUH OGN

ke T

o T~

[ N AN S 1S

-
P

B-7
UGL2 T3audvd I5 ON CRIZ707 USING vudi2 BLKS k=ddlo

1exEit = PRUGKRAM FXCSUMISY

2UREM = PRUGRAM TUO SLT UP LUSUM FILES

SOREM = FILE NAMES ARE CuSuMliuA ThrRUUGH

49xEn = LUSUNSIUVA FUK THE FIVE SAMPLE 1YFPES,

SUKEM = TH1S PrOGRAM REQUIKES THAT THE STAISNIUA
bUREN = F1LE AKE AvVALLAGLE ) ’

JoREM = VERSLION UATE 2/4/70

BUKEM = CULUMNIDA KELURD LeNGLTHS ARE, RESPeCTIVELY
YOREr = NEL,02782924;350,94;84,18;%»,42

13001M Aplyul ,Belyl,08(175]),E9(2d),8(100),CL2,5]
1iu0i™ Cy () ’

120rileSmETHUDIDA

13¢Rc AL w170, E9(1,206)

14URLAD #1,2

15vFUK I=21TU 1u@

160RCcAV wt1iB (1)

17¢oNEXT

18FuUrR 12110 2

19vFuk J={10 35

2pmtav w#1;C1L1,J)

gleNeXfi J

geune Xt |

dukeM = ALPMA, pbTA AnD SYSTEMm vAxIABILITY PARAMEIERS,
CAGUATA (WD, ,0D),2 )
Z.DU’RLAU AI,dl'D ’

¢dulel Aps"CuSuM LA™

¢t BYsS"STATS uUA"
coveFiledS=, x '

cePrlul "eNTER SAMPLE TrYPr";
SduliePUT Coll,D)

dlelr L i2,d)=" "oTuP

SevLul As{o,0)=Cy

JduiLeT Kewy

vaufFur 15170 o

S50kt T K=K+4

Soilr Lell1,4)5ES(K,K+3)GUTU 4quy
97dieXi 1 '

SBePRIGT "rnUNEXISTENT SAMPLE TYPL!Y
IV¢bulu 2¢9¢
GueCallLCrRo(I+a8,Ap([v,0))
4luvCALLCko (L +a0,8%(0,0]))
d4¢uAodlun A2, 1,E

43ult esuTnEn avy

440PRINT Ag;

4S5vouTd 49w

4B6uADSLILN BN, 2,k

a7plr taygThen Diw

4buPrRINT B}

4YuPAlNT " nuT AVAILABSLELY

RY R R

StuPnRInT "enNTER aNalLYTe NAMEI";
S2ularuT Coll, ol

DIVLLT 1ll3w

YduveT Kisu{l,1l]

odelel Ke=L(le,l)

SopFUR KeX1TU Aie=leng

57wl e T J&B(K)

| s
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SAMPLE LOGIN PROGRAMS




Rl Ll A O L and

B R T

— - FE T N

PRUGLKAM ENTERSISY

JIAREN =

2Y¥nEM = MRULKARM 10 ACCEPT SAMPLE INFURMATION,
oAneh = ASSILN LABURATURY NURBLR, ISOUk UIKELTLIONS
4OKEM = POk Wl SANPLES AnND Wr1JE OuT Files,

DInER » 2/9/78 VLRGIUN, .
viLun willll,ofod)F(a),P 41,0070 ,L110)
Zeultt Alown) 5314),p%(24]

bulATA .b,d.lwpbwfllapZﬂ

YaUAlA 2,4,0,4

jobltY GLli1)=v

11uteT Gliv)=d

12vFUR Is1T10 7

13uwREAV C(1)

1dunNtX( |
150FLLLSHEIHUDIDA,LRSILEIDA
1boKbAu sljod[lrzcd4] ,001,24])
17urbAu «1,4 ’
18aFur 153170 4}

190KEAL RYjA

2voNeXi) I

Zluf‘UR I'-'IIU 3

2eortAy 41;L (1)

cdunEX] 4

24pAS5SLluw "QUTEMEIDAY,1,¢L

¢dvull rt=uuvuTuy gow |

¢ouPrRliw] "LCTImbsDA NOL AVAILABLELY
¢?7uS1Aap .
cowtbel GE2)==1

ZYuPrlnT "LRUUPED SARPLE? "3
SviulnPul Sso(l) '
Slull o3 {1)="N"ThEw «dvw

S2ulr S5 L1)R"Y"Thtn 2gvo
SderPkInT "iwen GROGUP? Y}
SALINPUT S& (1)

S5culr o3 {1J3"N"ThEN 420

oeulr 3%L114"Y"Thilv 900
S7uPrInT waruUF OILET "3

98U InPUT Gi1) '

39ulr L{1})<= 2oThEh 43V
duPrRINT YiAK, GuULUP S1Zb LS 200"
41eiuTu 37w

42uvleT {21350 (2)+]

3ol sr2l3ule)+l

QAvPRINT "ENTEK SAMPLE TYPRS: W,
450 IiPoT So(1,4) )
4boLEl K=}

47FUR I3L7U 6

Agulr oy (n,K+3)353THEN D0¥

49 LT K&BK+4

onene Xl

D1¢PRINT "NONEXISTENT SAMPLE TYPELIM
92vuuTu 4y

230l T G L3)=]

odulr lzoCHALN "ENTROPISV"
DYOUREAU #1,1i6(d) 04}
DO0uRLAU A6} b ILY L L7) 0L [0)
d7uhunr L8811l G o)

Obukt AU &1id (L)




vt e e e e

B-10

SYuNe Xt L
0Q¢It w(3lxlTHEN ban
vlelr L(l2)»¥u0fU bLY
v20lr v l[4)l>0L0T0 Oy
b3vLuTu /av _ :
LAGPRINT "HEADLR ERRUK, SAMPLE TYPE ANu nbAULR ULFFER,"
oduSTUY )
obulf L[4)>9L0T10 1lule
o7uPrInT "0 GRUUP Iw gRUGNESS:" ;
bdsuLuTy gtV ) ;
bIuPRInNT YuLROUP ALNEADY IN PROLRESS) "
7VePrINT G (517" REMALNING, SnOuLy 1T B LOMPLEJED"
7loInPul S21(1]
72¢Ir o»11i="Y"ThEn 101V
7301F O3 L1)="N"THEN /00
740PRInT nyg2n
75¢6GUuTu 71w
70ulfF w(e)=406010 bgv
770leT L{1)=¢d
78olt LIg)>0L0T0 fblw - !
/79T GiL)s2d
cbompt » NEAN BROUP,
plulr Abo(LI2))=ILET GLL4)3uI[L)
v2uwlr vf4a)=vLE] LI(4) =]
bIdwFur Is110 O
bdunthu #2ik (1] _
oOunEXT L ' : |
obwlr uwll}>= E[1)}THEnNn obDw . i
o/uvbulu G2w
VOCKREAL DB, Uwn,§v
oYuRLE = CnELK SaMple TYrEk; w133 Ok a4 1S A AAYER SAMPLL:,
vaellt Lol <3UR G(I)»4KLAL S0
ylumetM = CaloULATe TuTal NyHUEH UF SAMELFS. !
s2ule! KRlzelvd) ‘ ‘
Yduwbhe T Ke=p (vd) '
Y4t T Ko=p [ov]
yduLtkT Xl=su (1)
wouleYT TeZal+Ki+n2+Ky
y7uFuk R2110 K} ‘
3 gevltT Bkl s) s
) YYuieXT A
1 1a2nrUR [EnTU A¢nd-]
143¢eLtd o{d)=3
Yo lucankxT ]
v indalel Ti=leX)i=}
oo lvesrdn asTu T
) 1vodaLtl bIn) s
1y leoanerT K
o lo/arun 13aTu TV
i JVOULELl oll)=2
) jewaneAT ]
1t lludren = uUSce khu TO StT UP mAnDUM PATTEKN,
JLIvLE s Jamny (=T M (=c¢))
112dFUn jz2lTu TW
v llodietl Afl)sRNU(L)
b JlaouneaT ]
) 110/l w(D)sX}
})

B . TR IV e el S SR e R O L Y. AN LV I N S ¥ R R & N L L Al =Y

. v o e wm N

l1loaeLttl wv) =}
1179t v(8)sTy . .
v Jloantr = ROUTINE TO SURT ARRAY A

i s i s R CT R I




11vaneEn « LN INCREASLING NUMERICAL URUER, AND
12udnbr = LAKRY ALUNGL THE LOBNT ARKAY b,
1210nert = 1 Is YHe AKKWAY LENGIN,
12e¢drUn J=1Tu 1=l '

1204r0n lzd+1Tu 11

12400F A(l)>s ATJ)THEN 131w

125%duLtl 1=a{Jd]

12o¢ el atJyl=agll

1270kt AlL)ST

120dLt] Tsv[J}

129¢LEl olJd)=sb(l]

1owul.tT o(lLl)=T

§131dwexT I

13c9nkerT J

139anEn = mARE CeRTALW TnAT LUP FOLLUWS REAL SAMPLE,
14U AL=T1+1TU TV C
195uiLkel A(ALJEINTCAL(RLIXX1T, . 0)

13vwlr ALK))=aLEY Aalntl)=)

137a0LE1 ulsy

1dedrur ATy T4

1399)F piajuuGuly 15¢w

14uulF A R1}wJILUTL 1516

14101F pik+ljséoUly 1220

lJdgeLel 112T1+¢

jdoctt]l Aasney

Ydaurdn J2sT1Tu RSIEP =)

14vaLtk) blu2)selud=y])

14varcal J¢

187 41F pin=l)subull iduv

Ydoorel alng)=ini(alnil/ze)

1édvuly 107w

1ovdncCi o{n])=e

121vkEl uizdl+)

1ocuntAl A

100vnwbkAT KU

194avintiee = JNSENT PROPER VALUE rOxk STANUARDS,
1206t Un 121Tu 1o )

15cvudlF B (I)adGuTu 16uY

15740l oli)=s6(7)

1%cacbl wI/Y=G(7)+)

19904k GLZ)5 GlLEl L) =Y

16ounNnc AT

1081 3uMaly "ENTRSctsVY"

16&:):\‘U




18nE 1
2¢REn
SdReh
AdntEin
DURKEM
pylLln
/vl

YoLET

:8  ebdelr

’9  dvulbT Fl1i=F 1) oy

W 4duncTurn

i1 alobked Fo=1”f(?!1]/1uw{

12 420CALLCrD(rd,201(1))
: '3 a9oleT FozF (1) =FDxlyu
‘ 14 44uCALLCHKRD (a8 +F D e L242])
: 5  aduLEeT Fosr(g)/luve
' 0 4D5uFuUK IZ3)J B
47 A47¢heT FosinT(Fb+,ud)
18 aguCALLCnNo(aB+Fo, 29 (1,10)
9 49uleT Foz(FOowr9) 1y
M dueNeX| '
bR | Qluwlr wll)>>cuuLTlL LU
22 JS2ulr v ({n1)adGuTu by
| 23 DALkuR L1sMl+lTU ulb)
i 4 244lr olll&4yuL0TU Sy
f 5 Ddulel Tizo(nl)
6 D6ulET wimMl)sn(l)
37 27tk bB{li=11
8 dovbuTy buw

L(11),6(04] k(&1 ,Pid),C0/),L11D]

PRUGRAM ENTRSZ238Y

INPUT LSER SAMPLE wUNBERS, ASSIGN
LADUKATURY NUMBE®R) and BNTER IN
Wik FILE

2714770 VERSION,

b

Lo 12g) Xt (W) .

BAPILESTEMrILIVA,STATUDIVA
1HisL Lo}

19ult v{11)1>wGUTL 120

JluReAu 42iF L1) o le) P L3) 0k [4)
12ulceT Z1=]¥

13uGuUSul foby ' . , {
1406LTY 15p ' '
15vrRE AU RliP[l]rP[Z)oP}3lvf(ﬂ]
16uRLAY 41,P(1)

17v1Ir Pl =aL0TU g9

18uFLUR I=171U P(Z)

1YuKLAU
2-.1¥)Ntxi
21vbuTyu 230

22 22ulnl Zoli,22)s" "

23 cdollkT G(11)=1

4 24ult v(11<3 P[I)uuTu 4ly <

19 29uPrInT "ThHeRE LS Ruup FUR UNLY ";TAB(B)FPLIO) " FLILES.";

16 ¢buPRINT " In JESFURARY FLLEL" i
7 “lobulu 4iu

vinl)Rdoulu oeu

<9 eYuePrRInT "anuThneEk SAnkFLLE"

W dvovbudvo 1/89 '

3] Slwlr A1>3L010 lelvo

12 v2wuUdud 34

33 9duwbuTw Giv

4 ddelel F{2isF i+l

5 89¢llr P [2)<luvenuLlT0 4vu

6 oeleT F(2)3r lel=1

E 57 S7e¢LET F(1]=F [1]+]

? 18 08alf (FL{LI~INT(r(1)/1¢u)n1v40)<YRETURN
3

{
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-

owePrRINT

bluPKINT "LAD, NUs IS "icdi1,6)

b2vLeT G(iul=l

oduteT Lis=u

bdelr plil)=soTHEN bWV

obS¢lr plmll>1Tnkn /0w

obeltT LI=D

b7vulSull HOW

DBuPKINT "weloe SANPLL-uLANAI?

bYuGuTu 77¢

/UULLT L1=° »
7106uSul 89

72¢1F p{nl)><ThEN /3y

/30PRINT "uwole SAMPLE] OUPLICATE OF LAST SAMPL;I?
740bULTU 770

73¢PRINT "WelCe SAMPLES STANUARU= CUNC&MN;
76¢PRINT Tag(8)iLlo(hl)=a)iTABLU) X"

77¢leT Zol(/,11)3" "
76uCALLCARD (o lMml)+a8,Z0(12,12]))

/9cvuTu Y3u

owebUSLD B8OV

bluPrInT M"enTEr USER SANMPLE NOS";

veulnrul 2o 7,12}

03wl T G[D)=sLI[O)=1

0doiTu 67u 1

0OuPRInNT LIL1I*6I3)) 1A )" ReLURUS Nekukva"
vowuRsRE TukNn

o7uPriin] "pinTer JULIAN DATC RELELVED, ™)
odulnwPul Zwlld,17] '

Yl (D 130,131 3"GUTU Y2u

ydubel Xoz3se5(10917)

yivovwTu »de

veeLteT Lelid,1/713X0

YaultT wlsy

waduCaLLCnro(L{S) +de, 310, 18)) .

YWOGCALLERRO(nlt+dc s lly,19)) o i
Youllr O(ml)ZubuTU Jues
yZ7lr pimtlscbulu 1400
Y8¢ [F plrl=1)=ubuTy lule
99uleT Misnl+l ﬂ
1dcenrulll) tole E
Ivlutl K132

IU".JLt‘ N2=2

1dvo9b0TY 9w

10duilF Miel>ula)oU1I0 Jrba
1vioweF Binl+ll#duVT0 Jlwbw
1408ke] nisy

16/7v¢60i0 102w 1
lubviLe | w2kl Zv R
TUYOILALLLHRS (K1+a6,23 (e ,2u)) »
lloviaplihinS(Werad, Z22(cl,y21))
P11VLALLLHRS 40 sdM(2ercl])) 3
11¢rRIND #1i2:010e2) H
11ouLkl PLS)=PSs=1 “
1leaLt] Plelsr(2) el 3
1I2ual Pre)<1vL0lo el 4
1lvlLbkl plel=a

ll7aocet PL)EP (1) "]}
llovir P13</06ulfu 1210

AL NN T O ONITITULGNS I OINTNU DG SOENOOOLELGN-S D OONOOOLOGNT VDWONNUY OGN D

T ~NO

- — - .. e~ v seva ~ - e -

R sl i i it bt it i it s




- M A W e W e APe e e

A LI VA N

TN LN

g

S D WL O N U LY.

NVes T O aTNTPFBCS

AN Y A Y

ACVUIUIU gwveu ) . i ) *‘,
121UPRINT %i,PL1) T
1224LEl n1sMi+l

12001F M1<3 6lo)LD10 264

124vLE] Llo)=6G14) Ry

12oviiF 6 (2)<6GUTU 134¢

1208FRINT "GrOUP CuMPLETED,Y

127 4600w o4y

1208FRINT "ANOTHER GRUULP"™}

129000500 1784 '

1390dib A1>ubUTU 190LW

131bbLASUD 138V

13cvbbUn 1090

139dLaAaln Y"ERTERDISV",11

13400UUSG 13¥Y '

1SOALHALIN "ENTERSISVY 000

13cAL0UL 13¥Y T

13/78LU%Un 15u¥

13buSTuP

1896aSIun "uCTlmEipAY,1,E

ldvalb kaptdl0 1ady

14L0FRAINT "UlTiNc LA NUT AvallLabBLEL"
ldearb TN

1a4ogbwing #1,6 (3376093 26(d],602),6(6]s0ul(/),6(8]
144aiF GIB)sgRETURI ' )
14099rdn (317U Lol

ldoerRing ai;b(l}

14/7aheal

ldbdﬂt!U«H

14v¢érmen = 1 WUn UPUARTE CURRENT LAaB NJU LN STATUS rluk,
1ocatdn (3370 ©S ) )
1D1¢RLAU Reip L)

tocuinbal ]

1204PRING 2,1

104vbFrRINT &25F (1) s fed o F L3301 [ 4)

190arus 13370 o4 "

ioVakFRLET w2;8(1)

195/96EXT I

fugdnkn « FPINALLY SAVE TeMrin POINTERS,
1690vndoToN MTEMFLLIDAY 1,E7

1664¥LF PL1)=16uTU 1664

1oovilt) sislw

lcodbyally 182V

10760010 1/7060

1oouit PL2)246uTU 17cv

losvpk) L1=sP(2)

t7voLVldup )1océ

17101k P21 31ub0iVU 1700

1ca bl g13P2]+}

1790F0n 134110 3o

176aPRINT @l "
172008 RT ]

$70urRInT WGP IL) P L2) ,PL3),P4)

17 /79Kt JURN

17c¢alnrul ud

17y9tLEil afsg

1oudif Ua{1,3)s"Y"KETURN

1814LE Alsy

18cod? Uo(l,118"N"KEITURN




ld4adudliu §/8u
. 1HDUREAL 81,1
1 joodabkUn g=liu L)
18/7darbaD #1145(01,22]
1800 AT 1
}YoYIREIURN
1900LNY

[ N L 2




T S
4 Tsvuwaod 15 uUN CROZ707 USING B¢A12 BLXS RBpd16

1OREDN = PRUGRAM FILWNTISY
Z2InE = PRUGKAM TU SeT Ji SAMPLE FlLES,
$WREM = VERSION DATE 2/247/8
aaudn 9 {9) .
29LUN AS[1/75) b2 (24) ,Cllud) 0l D) ,C214),T2110)
ocuwlin ub 1) ynNolyl yMolyl 1 Zo(2a0) (E(7) Y5191 ,v¥L2Y)
7érPiint "ELTER Nie OF ENTRIES TO SKIP";
BALANPUL LY
o ovaktklr Jel=le
o ivule T JiEd) s
III‘LLT J="'g
1 12¢Fur I13y10 2a
voo13ukeT J=sdele
b Aokt T Zald,d+y)s" n
;o 1denex) '
;o 1buLeT Nell,9)s" DA
7 17eleT MasH3TATS JUA"
i lduP LLedSMEIMUDtUAP Xk, &
) 190REAL w1l AD,b>
i ZaelbeT TL="GASUAANASEY
. elvFur 111 tuh
1 g2uRthu s1;CL1)
Voogaun Xl
I ogdub LK is=11y 2
2ovFuR Juiid b
20N AY RYjulil,Jdl
el eNtA} 9
gowNLAl 3
"JL.U.'\T/! .:"
0._\0P.JR 1:1'
Jlorthu bl
92Xt 4
ddvavhann "TeMPlLipA", 1,k
Qb it L2oThnew obe
od¢LTU 130y
S6uFUuR al=llu o
O7ulr Ny w1 1HEN 100
SauUNCT AL #1,n}
99 FunN neziTy b
4uulr ehu sltHen 1odu
aluncAb #l1;V,l),22)
“2uvlr vijil,o3sn "oO0TU 1odw
43cIF JW=siu,UuTU 400
AT ITusla=l
43gmuTu 13
oulel Ruszl -
alutel Fyay
43vuleT Zofl,n)=val),uv)
dyeLeT Noli,ulsvell,o)
dunhAySiun a5,2,E
QluPrlnT "rILE "; N5
d2uwilr LhwuGuTu jawy
D3ubltT Cosndl, 1)
dwltT AlmnUn(Lyynibv
ouble T Loz3iid(2,2)
Jovktl AgzajeNUM{la)wdn
d7ulel Al=y
d28uPuUR 15310 ©

WwedD,1,2,20

P RN

2,1
J 7
1
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- YT T RS ST s B ek ae

YLLET AlsAtiwnle

odvbeT Coswdtl, 1}

SlollT Alzhun(Lm)=qb+al
b2oNEX] 3

oduLel Ceavailo,1y)

Dyttt HisUN{L®)=a4a
ooultT Juzityl=1)xds4]
bultT Juz(ni=1)sZ+}
o7vbil Lo[)1,21)=Va(/,17)
oBeLET Za(eed,20)3Tpllo,lb*])
odule]l fozull,ml])

7\3!’."-:1’ Ze-(zd'Z')]=V5(19'21]
Zivite T 2907408} 3p2[15,1043)
/2T 7,50e7,20)5"ay"
73uLel Jesvwld,nl)
Zaelr Lalli,lo) =t
/750LtT Vu=ay

/ociel Js2u

77vleT n2=e4y
/73¢Fuit 131310 1g
79.1r Fuspu0T0 83
o14319UH 94y

olabeT lasL(ld+l=1)
olvltT 1As{]Jde))xdy}
0dakeT Zagurl,J4+0l=aallda,la+q)

pdeleY 20lyt0o,J+abh)="

9 LET X1SINT(1l/710) %10

Vool As(l=xt)

57 cCALLUNARS (X14d0,251J+3Y,Jd+80))

e lLALLUNKkL (a*aD, 4o (utas,Jtan) )
0dyradun {35

Yoot Xy )

stonteT Zo(d+l,sJral="p308"

¥y2aglr U>auusSus 3aw

sdeuuTu 124

vdelr nvalaul0 9/

95.;""\1'\1‘ 3!!1;AJ'A1,L$l1'261'23[29,228)
Y8,6UTy 9By ) '

Y7 PRINT wE, /i 2

y8pLel KRdizrep+)

VYo TURN

19¢sinc = neERE FUR QR4Coa

1a10LE) Jd=1y

et piIslo

1400t w2=ldo

10 aLET %19, 0) 30

1903301l uN Myu0t

1900iF E40u070 14adc

1I/7uPRLIY w2 AL, 2001 ,28)

Ldovibblt assvVali2,12)

YAYALET W1SuUM(SY)=de

MloALel Zsin,10)s" "
1114rox [=s1Ty L2

11204F FuzwibuTu Llouw

1100l wasRae

1149PK4NT w2, Re

11000kl Py

1lvaltl 1480 (lovi=1]

11/7vkey L4383 ([4=1)nD+]

1oLkl 2y (l,%i8a2(Ja,14+4)

"GUTY 1016




Y e

P <o

B-17

H9LLET Al1sAlwIe

ovubtY Coysied i, 1)

otvolY AlsnUN(L®)=qB+Al

D2oNEX] 2

oduLeT CazVvaliog i)

pdutt T nYsSrUJ (LD )=an

ooubtT Iu=z(hy=1)xd+]

vboulktT Juz(il=1)x2+]

o7l Zol)1,21)5Va([/017)
obeleT Za[ee,20)=Tollo,lb+]]
oYolrl Jfosull,mnl)

7deteY zZe(24,2018VE(19,21)
7ivLeT Zo07,133=p3(I2,10+3)
/2vieT 7,5le7,20)2%0u"

73uleT lesvulesnl)

/Gelr 2alll,10)=0 "6GuTy 1010
/750LtT LuE4u '

/bcLeT J=2v

77vieT bzzedy

/3¢FuUR 124710 g

790Ir FusyolTO 8lv

oNunUdUK 94w

oloebeT lasuL(ld+l=1)

pultT 1as{lde=})xd+}

odaobleT Zaguel J+0l=d2ll4,14+4)
véelelT 2ulyto,Jrab)s? ' o'
S LT X1=AnT(1l/Z710) %10

vooLel A3(l=al)
B75CALLENRKS(X1+dosidldedy, +04))
98 LALLUHKL (a*ab, do{utad,J+au))
0d,5u3un 1aay '
YeoNTX) )

FlotT Zo(d+lsdral=">305"

¥20lr U>gu0uSus Saw

sdeuuTu 124

ydolr nv»luwulld Y/u

45.PnInT a&.l:AJ,Al,‘$L1,261,25[29,2251
Y5,6UTu 98y i '

Y7 PnInT nme,nd; Lo

Y3ulcl RJ=rRe+]

Yoot TURN

lcvdnen = pnent FUR QReCe

1MluLE) Jsly

1'-;)¢,-’H.t" U‘c)‘lu

140l w2=120

1aalEd A% iD,0) =L

192VMA3alut May,00c

1voiF EdituUT0 $460¢

1O70PRLIL 2,4 0a),20(01028)
19ovul bl o%3Val12,12])

1A92LET WlsuM(Su)=5u

11oakel Ls(n,10)s" p"
1139r0x [23Ty 12

11294F FuzwobuTu Jluw

110vLETl witsRO+]

11d1PR LT #é,Re
1104LET Py

1luvktl 14=C{lo*1~1]
11/7vLk) 143 ([4=1)=D+]

TtV et Tue vt Rzl Ta. ) As4)




b
B-1§
19 1ivavdolly 1384
20 12oveLtl visv
2 121J4F Wiz J6uTU 12/¢
22 12¢aLET es1YP(=3)
13 1299ir £53LUT0 148y
14 324901F £340UL10 14dy
15  1224KEAD uad,1:D1
b 12vetbkT vi=E({W}]x0]}
27 12/wurraNl w2;2201018)4v1,90,1
W j2eduEal I
9 129dFRANT 427 ENU
) l-hn'h.tll' J£1)=Jl11+1
1 13108EXT K¢
2 13eanEXT n}
3 189untkl J(ol=z3
4 1344PRINT ALl EnNTKIES It TEMFIL:DA COMPLETED,Y
5 13850umally “pIrRrlxipa" - .
b 1804PMAINT "nu RELULAX PILE TU SETUPL"
7 13/907u¥ ’
8 130uLbEl g=z2d+yV
9 tdvaekl resy
3 18eiF Jebu<z UZRETUKRN
1 193wt gsu
2 l4cotb FaASy
3 16oenEfUmn
4 1daarRin] v0aTa FILE "jwn2i"™ NOI AVAILADLCL,."
> 14dJuuid la¥yg ’
) lacarxdal "STALISTiCY tILE viMes" NOT AVAILABLE,"™
? La/Zdoidry) LeYe .
v L18u¢rRdNT "H1afloTACy rILE ", Mei" INLOMPLETE,"
Vo1dYsrRlng D1 EnTRIES CuMPLETED FRUM JTEAFLLIDA,"
o Bdwatrki Jld) = : - .
191ILHALN My iKE Ia3sV"
! 1o¢dsenv :
!
A
d
) E J
¢ .
!
I
! ¢
L
A
| .
. .

Lol v,




T E———m"

C e .
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W T3dwdud IS5 uN CRIZ707 USING Budi2 BLKS KBgU16

PRULKAR uinFlX:SV

Lintr =
2UXEAN = PRJGxArl 10 SET=UP SAMPLE FILLS FrOM TEMFLLIDA,
A = 15 SEGMmENT PUSITIONS Flle PULNIERS TU IHE

ke = PRUPZR LUCATLON AN S1ATUSIUA AnD CREFTIDA,
oustrt = IT fHEd eNTExS Tnk FlLcS IN STATUS AND CREFT,
ot = VEXS5LO0iv VAIE 2/24//8
7uLOrt 9 L9) ,
s Babdn ABLI/D).e0(24) ,CLE00),ule,b),C0[4),Ta(10)
voogavIn o Aaa i) s Voled) 1£4951L202) ,a104)
Voo1voFaleSYTATUS VA LRLFIIUA, TehrILIVA

11aleT KasJl2)
Y leelzT Jozy
s 1deleT Ji=)
1 1461r ohy s10HeN bBD2
b
)
?

R R T P Ry

1950RcAU 41,Jd1
10uFurR Jg=1Tu olbTeEP 4
17¢Reau wl;a(Je) jA{dJe+l) JALdC+e) yA[J2tD)
sy M8elr AQu2)s=1060710 2¢9 '
Y lYeweXi J2
i edelel Ji=oied
elvauTu fdp
22ultT Kls)
edalr ey w2 HoN bYW
24 Rc Al 2,005
asrrunr RS pud 24a)lSTEP 12
€0ulr LS8N n2+0) s 2xaxkx"GUTU 3Jp®
PYAVETS I
v EfwntT nrEnit]

! cdvouTd ede
Ouaerur LizlTu ¢
dlvtidy 53,n1
Y32 vrUN LRty 1Y
) -)é-.'H:AU “J;V.‘J
Sdglr vynil,n)s" "LO10 71w
9oulir v (éiz=aull10 Jou )
ST Ji203d(el=1
37 souTu ¢Yu
o3 J{11=0udTU 71u
st T Ji1)sdli)=1
4t e T Casvil?2,2)
alaleT AQJe)lsNUILL) =40
s2utct C-E‘=V~:'L1’11
ddurcT A(derzafdel +Nun(Ca)x1un
Wl LT mlsy
4duPur I=31d o
wdulel AjSulxly
47oLeT CaravsiI,I)
430l agsvihi(Li)=q3+A4
QY9I XT L
23vieT AyJerl)YzAl
Sloubledl Cosvatlivu,id)
D2.LtT HWiaa(J2+d)anUm(LI)=ad
Sdult.T Atdg+2lzu{2,N1)
V4Lt T Jea,2¢4
25.1r U2<505GUTU Y
IdLLUdUNL bdyY
o7l Jizsulel
Saubel Je=)
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e

B~20

P9LIr V3([7,10)5" "GUTU 09
0doreT Zoind, Ki*d]laVo [/_1 12)
olubtf Zu{neth,Kevll)lsysil,s)
L2uLLT Xespiieie

BALIF K2<224u010 nYy
VAuPRINT aconl;le

odulr tnu BZTALN 84U

abelel Klzale+l

YR Keel

08¢l Josyutl

a9anNEAl L2

7000 XT LY

730l T Afde)sAflet])se)
720FuR J2=242+210 4

/dctT A{Jg2) =

74Nkl J2

7303u8ul 84y

76¢vieT Zalrn2, Ke+dl s aankun
77uFUR nereeoTy ¢d2 ’ '
/éulel Zxn,nia® ¥

79uenc Al n

SVWPRINT i, Rl;Z0

Blolr J[3)SuUHAIN "WIMPILZOVY
n2wnsiUr ' ‘
3uPrRINT "eHEFYSDA FuLL )™
pdvuUTU b '
QUGPRINT "oYATuS:DA FULLLY;
OO sPn it "UnLY "iTAp Y iudi" EnTrIeS MADE";
O/ g n It " Fnuin TERFLLIDALY
&)QU-)]ul" ) '
oMePrlint 4,01

Fifun Is)lU b4

ylaPmlnl #;,a11)

Yo NLAd 'y ’

SSu<TuKy

Jy4ubtiND

.

C kel i

i e e e L




DATA ENTRY PROGRAMS




~ . ~ T T T ————

PR 1% -4 ¥ PRUBKAP AtAL T LeOV oo T ‘*‘

ZUKEN = PRULGNAT FURN START GF ANALYSIS.
Odntiti = SEIS STATUS FLALS AN ANALYSLIS ANY OSTATUS FILES
ajnbin = 10 STAnTeD, ’

DANKEN = THES SeCilunN InIfIALLIZES MtThUuS INFURHA(IUN
dbonEr =~ unLY CalbLbu uN LUALING,
Jonk = 2724770 yERSLUN,

odaLuUn £02),0s0ed) s LS 10)  LY19),A21170), llt;bl J(1dy]
9oLUr. Ale) s C R4}, U Y] 1Lolcdu) Hy (28] T

.
P

120Le) vosCudun
1lwleT Esfl,u)s
120beT Call,d)s"

tuan

tuar o
. , IR

1P iLtSn,x

140ASSLGH “MtTnUU-DA"olvt
19¢IF £=2eGUTL 18y
16ePnlnT "METHULIDA NOT AValLAolel™ "
176510

1GGNEAL AaljATbY
vt Au #3,2
giwFuir Istiv lue 3
2luvhtAu w1id({1}

eevtieXl |

2dcrur I=2iTu 2

gdgFuk Jsiiuv b

2durthAy wisltl,d)

eDaNLX}) J 0
27¢sexi 1 :
PA-PAMIT-FUT LTI IV T AL c
PEPANTUE . ) ‘ .y '

~
fod

CEBNCU BLEN= 200 NT VBN~

S S

o

w N U NN -




GA7 Tzowved 15 UN Chkde7L7 USING BLULI2 BLKY K=0d16

PRUGK AN ANLYLI Sv :
PRUGRAM FUN START uF ANALYbI&u
oURE SE1S STATUS FLabGo LN ANWALYSIS ANu STATUS FULES
donkm 19 STARTEUD,
VUKL = 2724776 vERSLUN, i
onLur £lz) .ot led), LﬁlblICSIQJJAsll/blqllﬁldl Jl10“1 i
700U AL2),C(24) 09 (9) 4o lcdu) Hales):, { i
vour ILES, » LT
warniivl "EnTeR SamMklLe T1YPES "3 . 1" : ch
1o [nPUT Co(l)4) ) T ' . i
1tolr Lag2,4)=n "syoP w2 5
120LC| J":"o - ' \.;
13c¢Fur I=170 5 ’
14ult T J=J+d
10t Lalied)=2pdtd ; d+dIGUTY 190 1
lh(-Nlix‘ i
17¢PRINT "ILLEGAL SAMPLE TYPERL™ ,
10wbuTu 1de T
i9skeT 211031
g¢dlr izovulu 49y : .
3 ettt T Z12i5010g,1) "\ i
i » 22oCAaLLCrro(4b+ 1, U3 (5, o))
» gouAdS1uw UL, 9),1, c JJ. .
cogbelr LseBulu 27¢ 7 ~ Cw
2o¢PrInT wei" wOY AVAILALLEY" e i
PR PAIPY EVERY .
e7crnlnd "eNTEN AWALYSLS NAMEI"F gy i
2ealrPUl Call,n) ' :
¢doleT 1232 101) ' i
Jevaolel Ll11,1¢)
Jlvied lesli2,ini=l
v2cbur JsJ1uy {g
O3kt rE(J (4] =1)xD+] Ly
dAuIr Lall,0)=adin,k+d)LuTu HVYL
i SOLNEXT
doubrind "UNUERINEL ANALYSLS FUR TrlS pAMPLE TYPE|"
N O ubuTye 7w )
i oB¢lbl Jesuwle)
OYv kAU #1,Juidl
8 auelr S1<ioUiIU 490 N
Glelr 5116070 40u ‘ -
2ubPrInT "prellSi0N "7 : :
43doPrInT "u,L, OUT OF LOWTROLY® ‘
4doGuTu OV’ o '
adbsbuTu zay

1oReM
PR AT

Cal i\ -

=3

e A N e e W W W NSO

]

«

1
.

4OuRLAL #1,Jd*liol C : -
47ulr d1<iuUTu duu o : ¥
ABuiPhInT "ACLURALY " t
. e uGuTu asy i
‘ QUL PRINT "LNTEN DAMPLE Nug"j} i
Y1cInPUT Eel(l,0]) ' ¢
22uIF w3 12,6) 3" "GUTu ¢7¢ N ;
SdvapSiun ED{1,Y] s,k :
vaulr tsuGuTu 26w a B
55LLUTL 9 : g
Yo Al «274(1),A(2) Ha . : \ ;
V70T T13,(1)na=0 : : B
4 5dulr OYILIL,L11+3)=HBL7,10l00T0 610 . 3




. b

?3

O9CPRINT "oamMPLE ",Ed[1,0):" IS nRUNG SANPLE TYPtI?
puvblLivu OV

plolr niili,la)sn ":0T0 9o
peurtM « tUST B A HLAL SAnmPLE,
DIuRL AL a2;22()s2V0)

paclel Pys=dy

vduleT PA) =g

obulkT P2) =}

oZvbuTu /3w

paclel B=TrPL=¢)

tYelr taobuTu 72v

2AePrRINT "ANALYSIS NUT Iiv rILEL TRY AGAIN("
7zlovulu Juv

72unt AL 42,PL2) il ,44a9)

73t T 13k 13)+1)

7401r £311,1+4)3C8(),5)GuTu viv
oLl PLYszEr (o) vdy

7ocir rP(3)<= PobuTy /ob

77 LT Pusdew

78l pL2)=P{e)+l

790Lel P{3)=¢

odevuTu 72u

Cluieirt = FuUHU ANALYSIo FIWE

vl Fosfe{lea/sl+0?)

vIdlr PESLI"LO0TO 1040

oswulr roa"e"G0IV ldwu

phvre® w» SeT STATUY TU "oTakiEw"
ooubel Zyli+a?,lvos)sM)

o Ll 515523

oaelr PlelsloUll Yen

LIvPrRIN] nResrle) il

oumrLAL 22,174 11)palc)inaredll,duy)
vioeT »jsd

L bLOUD Jdou

Pl we,1iA(L) A 2l 022011 ,200)
Waelrimgin "anpYs2sSy "

wovlt] Slav

Youneh = START WITH xBELUKD

S7vblT PL2) =)

vdoleT 1330

s¥elel El3n2=ze

laducudliu ludy

lJodvenbt 13s8

172 nbmir BL1,P (2]

1¢9ILE ) 123«

IVGILt) Lls=)?

Ludurdn 131w 13

1veentl ifsll+loe

1/ 123leey

1vondt E L 32TnenN 121w

Juventmu #2705 (I1o0121/7),Cule), CLI2*1),ClIc*+&]
flowlr fofatliva]uCa(l,0)uUl0 11430
Jitar colat,l1lenjem2dod"bulu (204
blev k) (s llel7,13e17)3M 0

JtouLel e2sP(2) ‘

JlevLt] cejyYP(=2)

11004F L3300T0 v

pltvetnent I

117047r Be>nubuTL 1é0u

Ilovit ple)=P(d)+)
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3T BLWN =S CTNITI VAL =T OININLEGN - SO

&~

.~ -
T 0

~
~—

12
’3
14
L)
6
7
)8

11vaL0TIU Lule

S y2c¢wlb)l pl1Sl

121oLUL I 1eby ) ) '
f22uFRINT "FiLt bhKOK. tNU FOUND BEFOURE AnALYSIS bLUCHK.
l2o¢eulu Sev

124untn = wiklTe pACK Wllin ADUEU VATA,
125¢LEl cl&4d :

120¢4F P12)>160TU 1310

12790600UB 1499

ldom‘r(lmf “2,1;“(11 'A(d]'HS

129aLE]) 1330

13udLG1IL 193w

;310PRQN[ #i,P (2]

1320l L3=8

133ulF E¢aP 210600 1360

1348l [33cl

1300LE] 31%1

ldoﬁLt] lws=2

137806y L13=17

18bvrUn 12Ty 19

13%uil li=lle+ld

1dvcnbl 1gslg+y

181FRANT w2723 013, 10%07) 0012000 002+0),0012+2]
18206k AT I

14941F §1516uTu 140y

144uLtl Plelste

1424910 19lw

14cyLti o185y

14/&LHAIN "AHLYZL;bV"

180ull Mo (e?,2¢liaMeun"ReTukn

WdvuLEl al3linl(dici/ivy

1220Vl n25412)=Rlx1y

I1D)40 sLluhnS K YA, ne (e’ ,2/))
19g0LALlunkS (Ketud, Folgt,20))
138V RE T UKN

19Curni~i "ALRELAUY SlanTeiud"

130¢0UTi dwud

y3cerrainT "uuied"

1970010 HSud

104ty

¥
i

MRS T MmN P8 A ., + <
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AT TR T S rEE T T e T

Caa

PYIUREREE

IRUGAY T=0uwud 13 UN CRIE767 USING 0ub12 BLKS REGO16

‘Al
102
19w
‘a4
MNud
w0
" ¥4
‘buB
oy
vin
411
wie
613
vla
wld
vlé
217
318
219
Ac
recy
3¢
1¢3
14
e
v‘h’
P4
s
e @
Ye
o1
i

1éren PRUGKAR ANLYZL2:iS8Y

2AREM = SECOnD PART UF TAnALYZ,

Jarbtt
Anntr = 2/7¢4/70 veERSIUN

CHECRS AND SETS .

S5TATUS Flle atu THeN CHAINS BALK TU ARALYZ.

oYLl £(e),82i2a), Lo (D) ,e2(9],A8(173),112,2),J1100)
oulun Alg),CL2a),0a (v} ,Lulcdu) H[L2Y)

7vviic viva)

pub liLEOSTAIUSIVA

yukbkl o1y

levLeY Js)

11c¢lr eNO #1THEN dc®
12uvREAY w1,

130FUR 15110 64

lavreAu #3178 (1)

loeneXj [

1oeFuk [=1TU 61STEP 4
1/761F 121 AiD J=210UY0 2v0
1800 ALL)YSHBIIILUTY <¢vw
19vilr Al2)se(I+1)6UTU ¢dw
2de e Xl |}

elelel Jsde}

d2vhbuliu Jluw

¢delr LLI+0)22060TU <bu
¢doile) oll+d)slve

PR ISILIVE N URNP Y a1 ]
ebel] B l+3)csvllto)l+luv
e PrInT ui,d

dockux Isfiilu b4

eysrnfadl aispill

O nve X L

ODloulnAlvy ManpYelidv”,ove
2 0L




UTILITY AND MAINTENANCE PROGRAMS
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B-26

vakx TE0PVUA I3 UN LU 05

11
32
13
)4
35
36
17
18
19

v .

. e

CONDADUN S

BNV DBUN=IOVOONONRGN=SODNOU

JUKEM = PETECTION LIMIT AND ERKROK PROGKHAM,

2ORENM = USES MeTHOu OF HUBAUX AND vOS,
SOREM = 12/22/77 ReV,

4ulm wWidtl o xfov) Y (0¥Y),C (01, Lblél

DBUATA 8v,9d,95,98,9Y

pOFOK IsiTu b

/MREAD C (I}

BUNEXT I

YILET L=}

10oLeT 2439

116PRINT "UETECTION LIMIT PRUGKAMY
12uPrINT “LEuAL CUMMANUS AxES®
130PHINT 0 paxeXITY

14uPRINT " RsRESTARTY

150PrINT " LN=N REPLICATESY

16uPKRINT "  SNsN STANDARVS"

170PKINT " CHMNIMN CUNFIVDENCE LEVELY

18UPRINT "WHAT IS THE NUMBER OF INDEPENDENT CALIBRATION
19¢F ILeSTTAULEI DA

ZuuINPUT N

2101IF n<z 2TnEN 75¢

22vbleT =739

23uPRINT "eNTER THE UCONFIDENCE Level DESLIReD"
24vbudUB 31¥

250INPUT 21}

20wGusSuB 123u

27d1lF L1RALOTO Ju¥

¢8obuSud Buu

2906uTU 260

$90PKRINT "ENTER THe NUMBER OF INPUT VALULS"P
JIoINPUT W

32vIF weNTHEN 830

O3UPRINT "ENTER X,Y VALUES AS X=Y PAIRS,.”
J4oFUR I=1T0 W

JS50InNPUT XL1),YILI1)

SOUNEXT ]

J7v0leT Al=zA2=C13(025Cd=0

JBuFuUR =170 W

J9%uleT AlsAalex(l)

49oleT Cl=Li+Y (1)

dloleT Agsa2+x(l)xxt(1}

42¢leT C2=sL2+X (1) »Y[l}

A3uLET CosL3+y(1)xy ()]

44uoNEXT )

A50LET X1sAa2=Al®Al/W

46T Yi=LI=Ciwll/wW

47vleT Z13C2=Ci%Al/w

q8olLeT Mi=l1/X)

49¢LtT BLs(Clwal=Alx(l2)/(WnX])

24YPRINT "THE SLUPL 1S ";Tag(w)imi
DIVPKINT "jJHE INTERCEPT 1S ";TaAd(v)iol
D2ulET S135URCLYL1I=L1T2/X1)7(n=2))
SIVPKRINT "THe STANUARD DeVIATIUN Is "S1)
S4ulLeT tis3Aal/W

SH9oPRKINT HENTER COMMANUSIM"?

D60 INPUT L2

S7uLEY A33L512,2)

53vGUTU B84

VALULS?"




SUulLET SaSiwT
oBult S1=4L0T0 oY -1 . ‘ i
bIuLLT Ki=oleSaSuR(1+1/NeEL1T2/XY)
62alLtT Cuanlss

63uLeT Ls(Al=~BL1)/S

DAULET Aaj=xXiwCut2

o50LET Bz2x(LuxDaX1=tl)

o6l CSELt2eXxix(i/L*1/N=U12) ,
67VLET L1a3(~0=SOKR(b12=4xANL))/(2rA) ~ T
68UGUTU 70y T '
69eLET K1zL1=0 : ) i
70uPRINT "FOK “JTAB(B)iN;TAB(Q) " stﬁNunnos WITH "} _ :
710PRINT TAB({V)iLiTAB(Y) ;" SAMPLE REPLICATES:" SE
720PKINT " THE OECISION LIMIT 1S "rtftta11n1 R |
730PRINT " THE OLTECTIUN LIMIT IS "pTAp(e)iLd S
740G0Tu 55¢ R |
7356PRINT "KREENTER A VALUE >2 As PRbeAm BASED UN "; o
760PRINT "TWO DEGREES UF FREcDUM ®— " ©
770GUTU 18y

78UPKINT "HREENTER A POSITIVE VALUE“
799GUT0 55v

BVUPRINT "KREENTER THE CONFIOLNCE LLVhL.
Y14PKRINT "od,90,9d,%0 UR 9v¥% ";
B20RETURN

BIGPRINT "THe TOTAL NUMBER OF Xx,Y INHUT VALUES MUST AT LEAST"} i
B4VPKINT "LQUAL THE NUMBeR OF CALIBRATLION VALULS," ! 1
85uWPRINT " RELENTER THE TutaL NUMBER,
BOuGULTD viv

3 -

—

b~

g

47¢ST0¥P .
68ulk LO{1,1)3"ENTHEN 070
d9¢IF Le{1,1)="RLYUTY 380 h

Yaulk LE(1,1)s"C"GUTU 1419 .
YlvlF LS (1,1)H"SU"THEN Y74
Y2ulF ASz" "GOTO 1199 P
¥3uGusuyd 1vBY :
YydouLtT N=x
¥5eGUTY L9y
Y6pGusSus 14vy 1
TyZ7ulr LS (1, 1)RL"THEN 119V
9846GuUSuUL 1wdy

g9oLtT L=X .
19065010 592 {
{9iduLuoUy jvdd ) ;
1220LET 231=X

1439600uUl 1230 .

1949 1F Z1lsuuUTQ 19060 :

14530LUT0 Svwd

{lodulaly ovyY .
13746070 fudy , .
1d82L0USUD 1109

19901F X<YuOTO0 $1¢v
119d1F LEN(LY) s2RETURN
T1L1ILET Lb=sX

1L2OLET AsalLd[d,4]
1138000y 1104

1140LET x3x+LWnlp
11D00KETUKN

11odLET X3nUM(AS)~48
11701F Xs=joNRETUKN
11601F X>»s 4LQATO 1210

Tt
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11YJPRINT "UNRcCOGNIZEW COMMANDT"

12036070 554

12101IF x>9THEN §190

122VKETURN

1234F0K LELTU O

: 12491F CL2)®L1THEN 128V

i §120ANERT 2

;. 1200LLT 2184
1279RETURN
1200 ]F Z393¢(THEN 1429
1290LET 21=INT((Z2+1)/2)
130ALET 2337
1310LET f252+1=2»1}
1323xkEAD 81,21
1330[F Z2aoTHEN 1374
1349F0R K=§TU 31

o $3SUREAD #1028

v 1304NEXT K

o 18/74r0pr K=1TU 31

7 13vUREAD #iIW (K]

P J3vdnEXT K

y  14vdLET K=nN

 1410LF K>JILET K=31

! 1420LET 1a3nwlK]

» 1430PRINT "THE VALUE OF T IS ";TAB(1)IT

Y 1449REJUKRN

3y 14959cNu




i ek Nk U
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G339 Tswvdud IS5 UN CrJIZ7607 ULING VuBl2 BLKS R=4416

1OREM = PRUGRAM wTIMFIL:SY .
PrUGIHAN TO CrEATE TEMPORARY FILE OF

EOREN =

Saxer = INPORKMATION FOr USE IN WRITIWG OUT
4UREN = ANALYSIS FILES,

45rkEn = YEKSIOn UATA 2/8/70. .

duneM = IS TEMFILIUVA IS 0 oLUCKS LUNu,
odulr ($(2]

79LET (o= "

DOFILES™ '

YUASHILN "TEMFILIOAY,1,E

1VulF E=oTHEN §3b

11oPrRINT "TEMFILIDA NOI AVAILABLEL™
12uS 1 UP

13wb0USud 1499

{4060TU 190

19¢FuUR 121U lp

16GPRINT #1728

17vnveXt 1

18urcTuri

190PR Il #i71,0,00,00

galuk J=210 ©
¢lePRINT uy,d
€2aLudun 10¢
2deNEX) J
24uPRINT #17ENY
25¢ST1uUF

¢oePRlnT 210Ny
7. 51UP

28utivd

2
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n
1
2
3
4
S
€
7
B
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1
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3
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S
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7
3
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1
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!
3
5
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1631 TSaovdd 15 ON CRS2ZL7 USING wed12 BLKS KE0B16

34 JAKEN = PRUGKAM wSTATS:SYV

2 24nev = PRUGKAN TU CrREATE wEw STATUS FILE UR CRANGE ALPMHABETIC
33 OWREN = PREFLIX DcSLIGRAIOR POR SANPLE FILE NAMES = o
14 33KREN = VERSION ULATA 1/73u0//8,

5 AsulIn Afod]l »n3 LOY

16 SOFILESSTATUSILA

17 buLtl N2=69

18 /ZYLET N13H

JOLET kZsd

odLET t31YP(=1)

Sult E=3THenN d4u

100READ #1jALL) ALR) ,ALSI1ALG)

114LeT Els¢

lloLeT Eg=o

126ReM = ReAv KEST OF rIKST BLUCK
1306uSuUL 210 T ’

14uRem = NUAN RELAD nNEw OAMPLE PKEFIX
19%0budud 3dod ) ) ,
1ourt™ = Nuw REwWkITE Tnt B;OLK, FIRST SETTING BLUCKR POINTEKR
170PRINT #1,1 )
1806Gusuv Jdud

19ulr B131INnEN Dgu

24u ST UP

2lorenr = SUBROUTINE TU REAU bALANCE UF BLOCK
¢duFUR Nl TU N25TeP 4

edcleT EsTYP(=1)

24¢lr e33G6ulu 270

oo AaL Alia(N)  AIN®L) JA[NY2) ;aln+s)
Count X[ w

e7axe TURN

/7oLl Ngswe}

2bwle) El1:=1

dyurcTunrn

Jaured = SudxkQuTlwne 10 WrRITE OQUT BLOUK,
Slobur Nz]TU NZSTEP 4

S2¢PRIuT aliA(N) ,A[N+L) JALN+2) yA(N+3])
d\sUNCKI N :

Jdunc Turig

S2YnLit = SUSROUTInE TO InNPUT NEW SAMPLE PREFIX,
JO0ePRINT "eNTEKRK SAMPLE NU, PKEFIX "}

7w lnFPUT As -

SBulel A(lsisnuMlad®)wlivy

dY9uLceT Aa(2;=1

Quulr c246kETUKRN

A oPKINT "eNTER KEXT SAMPLE NUmBerR:";

@u [HPUT w43 1,2)

4dglr Wy{2,0)s" "RETURN

435LeT A»xan$(l,1) i

430LLT A(lj3A[1)+NUM(AD)=dD

QdnLe T Az

4%uFUN JI=210 %

qovilel Aosmnd LI, 1)

A7¢lb | AaxiUtNUM(AY) 4D

a7oNEnl | ‘

alo0LET Al2)=A

A8 KL TuRN

4Yvme™ = READ PREFlIX

ddvbLyYsug I

TITE D TR s




B-31
20 D1uPrInt #17Al1),A12) 000
op D20PRINT HliLNU
01 DdeSTUP .
02 DAoEND .

R




NBDUN=TECENT O D

B-32

1632 Tsvodid Io UN CrIZ767 USING BWU12 BLKS K=p41o6

14KEN = PRUGRAMN AGCTIMISY . .
24REN = PRUGKANM 10 CREATE WCTIMt FllLt,
SUREM = WCTIMEIVUA REGUIRES & ReECURULS,
dOnEN = VERSION UATE 1/3u//B,

A4r JILESUCTIMESVA

o4FrUr 121Tu o

baFRINT #1,1;1

JEPRAINT “1;6,”,@,6,@0”

berin Jz1TL O

SV‘FRI"l “1&2‘,0,”,”,00”’”‘0,@

1ouNEXT o

11UPKRINT RIJG,,uscru b0 000

12uNext 1

13¢PRINT #17END

14uEND
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B-33
UGJ3d T3dubed I3 ON CRI707 USING wubl2 bLKY R=3g4)0

V1 IUREM = PRUGRAM WLKSIZISY .

V2 Z2UREM = wRiTr=uUT LRUUP SAMPLE TABLE,

vl JOdrEM = [HIS VERSIUN ASSUMES THAT THe URUVER OF

44 auntr = STANVARD CUNLENTRAIIUNS IN ALL PrRULKAMS IS
vb DEREM = (N, 2,1Ledv,1,D,2%20

¢b bynbil = venSION DATE 2/8/70,

v?7 7d9riLbounSIZESUA

¢8 BIvIn A[>,d]

9 Ydne = LRUUP $14E

10 1duVATA 21,10,11,0,1

11 1ileRem = BLANKS ( (RO CuNC, STANDARD )
12 12uwbaTA 4,9,3¢2,1 B ’ )
13 1dumeM = DUPLICATES,

14 14V0DATA 3,3,38,2,1

15 1JuREMN = STANDARUYS
16 leUATA /,9,0,4,6

17 176REM = SPIRES

ly 18¢O0ATA 72,949,409

19 19uxL = SVTANDARUS
ER 2lvunTa 72,u,D,4,9

¢l ZlorFur (3110 5

22 ¢Zvfux JsiTu 2

¢d 23uncdu Aafil,d)

cd 2aviigrl 4

ed Zouninal |

cb  2ovhum Js110 Y

€7  ¢/sFuv 1s}31719 o

2k ¢3.PrRINT aiiAlL,])
¢y e¥vEn]

RY KW MY 8 BN

) Slermlini zisbEND

22 d2udjur

a3 dosthu

b i N

g A 108 < PEATT PR

ol




B-34

JGo4 Tsvvwvd 1o UN CR3IZ7e7 USING @pul2 BLKS K3¢vlbd

D
)2
'3
'4
b))
1.
17
B
29
10
I
12
i3
1 4
15
10
17
ib
19
(4%}
¢l
ce
a3
ca
ed
ef
c?
P4t
<5
oh
vl
02
03
vd
oh
vd
37
Y&
39
apy
4]
42
<3
4
4
“wbd
a7
K},
hQ
‘g”
Y
o2
33

fURER = PRUGRAM wTTABLISY
2AREM = PRUUKAM TO wkllbk FlLg UF STUUENTS "TH
2OKElM = FOR MANUAL ENTRY VRRSIUN OF nUuBAUA=vOS,

<8Rk = VERSION LATA L/16//8

JurliLbdTiAuleivd

dpneh "T" FUR 09X

DoUR}A 3,0/78,1,500,1,635,1,5383,1,470,1,44
DUVATA 1,419,1,39/7,1,903,143/2,1,909,1.300
ZoLALA 1.53'1-043I11041'10037,10J3J01003

BOUAIA §,328,1.,32D9,1,3¢3,1,321,1,319,1.318
YAOuvala 1.51(),1.613,1.3;4,1.313,1,611'1.31,1.282
fveneM WM PUR Yuk

TICUATA D 914,2¢92,24303,2,182,2,9139,1,949
12UUATA 1 ,290,1.00,1,839, 1 812,1.7995,1,702
$130DATA 1./71,14701,1,7538,1,740,1.74,1.704
14wURTA 1./729,1e72D,14/21,1, /3701478401471
150UATA 1,736, 14/790,4, /43,1701 ,1.,099,1, 09/ 1.040
1bunt " v FUR Y% ) ’

170UnTh 12,706,4,303,3,10292.77/6,2,971,2.,447
IOUUATA 2,000, 2evv0,2eebR)&el20,242019&417Y
1900aTAa ¢,10,2,142,2,101,2412,2411+24101

2k UATA 2,0Y0 )28V, Lyud,240/4,2,009,<2.004
210UATA 2,u0,2,000,2,u02,2.,948,2,U42,24¢42,1,90
22ere et "IN Fyur Yo%

e UmTA él.621,5.905,4.541,3.747,3.303'3.145
2G0URTA ¢, 770)2.090,€40220¢4/0a)cell0rd 08l
cDUUATA z.ob,2.044.2.0u2,2.353,2.507,2.532
COVURTA .93 ,cedl0,dedl0, e, OV pcedrdenld

€/ Tl 2,udDrcen? Yol Vrcd0],2,8028,24407,2,320
gheRei WY PyuR wHX

EYCUATA 03,207 ,9.Y¢H,5,0d1,4,004,4,892,3.7097
QuoUATA 0, 49,3,900,3,420,0410U,34)d0p3e¢0ID
JileVala 0.”120(09/7OZQVQ/ldo521IZQ°9514057U
RY-FUVF R 2.001pZ.odD.d.odlp4.015'2.uﬂ/:<.{9/
REPRVIS I d.f57'2.719,2o/71p&.’bJ020750180{3'Zobzb
3deRe™ = B OF "T" PAjA

O%wULil WIRZ) '

dburFuRr Istiu 2

S7gFur J=110 62

JoaRt A w(J!

ngﬂgﬂl J

QJAuPmINT at,lint]l

41cFum J3270 b¢

Q20oPrIuT glin(ld)

ajuneX| 3

@aduNe Al )

adifut Jsiiy 31

Ao REAV N (V)

a7 vNe Xl o

48vPrInt ml,9in(1]

49pFun Jz22T70 31}

SAdarPnlnT v}

StuvNeXy J

L




B-35
RUGAS Teduvvd Ia UN Ck3e707 USING duBi2 BLKS KEvdiod

gl 18REN = PRUGKAM TAB9YTISY

L2 2urEN w PRULKAN TU WRITE Filk OF STUULENTS *T®
IAG3 Z29KEM = THLS VERSIUN 99% VALUES UNLY, '
sPwd  SerlILESTTADIVIVA

4008 luwREe® “T" FOR 9v%

anvh  11nUATA 0,014,)2,92,2.303,2.192,2,419,1,943
0@\'7 lzhu“[A 1.59:"1-60'1.6\)\5'1.012'1.135'1.752 1
2008 L13ODATA 1,/71,1s701,414/53,14740,1474,1,704 ;
20wl 1ACUDATA 1 ,728Y ) 1a7d2,1./72 3 4/87,80/714a,1,711

saln 15uUATA 1.(”5;1.7Mbolc{0Jolgiﬂi'1o093'1.69/'1'045
8031 louFUR Ia{T0 31 ' o )

k . 6912 17¢RLAu W

0013 1BuPRINT #]ljN

4014 LYuNeXT |

G918 20uPRINT HiiEND >
aRlh  Zlebmy

o




11
12
13
14
15
16
1?7
28
9
10
11
12
13
14
15
16
17
18
19

2@

£2

23
ed
¢b
¢6
c?
T
49
g
2!
P32
93
Y]
$5
i 96
37
MY
89
e
4
42
43
44
45
a6
147
48
,'“9
. 108
.0y
' |32
| 93
HREY
1998

1 106
4137

—

e

198

Lo o

1696 TEUWGd IS UN CrIZ707 USING WBVi2 BLKS R=ulod

1@kbit » PRUGRAM WMETRDISY

2¢nErn = PRUGKANM TU SeT UP FILE OF nETHqu lNkDNMATLUN
29KEM » VERSLON DATA 1e/7e7/77

dduln A»(1/5),b8%(24),C{104), vte, o)

4GP ILESHETROU LA

DUREN = ANALYTE AbuRLVlA(IUNb.

baLEY AB[1,4D)3"CL F NIT Pn S04 HARU NA DIMP UCPD v
7OLET AS(do,yd)E%S SUXIUSUNE UXAT DITH ALORNDLOKNENDRN"
poLtT AS(91,1351="ube P4 (U CUACXAS  ASALXhG  HGLAEX™
JOLEY A (136,170) 5K CA CUNL UMMP DMP FE 0ro4 P4 "

{1VuRcM = ANALYTES FOK bALH TYPE UF ANALYSIS,
110LeT Ball,24)="CPB CPS CPW JoU BSNHSPEL"
12¢RE = CuMP PILOT oluL,
1300ATA d.l”'11'12,10'14,1?'16'12018119;Z0’21}23'2p'27
14urReM « CuMpP PILOT SOIL,
10¢DATA 1,4,0,7,0, Y,16,11, 12,10114 19, 16)17'18119 dU 21122,20,24,22
16GUATA 26,27 ,28,2%,09
170Ret - CUuMP PILOT nATEK,
18uwunlin 1,2,v, 4:3:00/'0 Y,18,11, 12,138,14,10,16, 1/ 15 19:2”;21
IQWUATR 23,23,47 ZC,‘Q'JU
»ARM = 30U
2150ATA an;é,ﬂ,DlU,{,d,g
g2c¢rthi = BASIN F,
edp0AlA 1.0:4,5;010,9,1&114'lbyIO'17'1@;19'2D'21'3106216é'04133
24LrL™ = ABRAY STAKT AU Silt
£9cuatla 1'17'44(71,50,40,2{,2719,21
¢bofFux 12170 fuo
27¢ncan L)
2denNc Xkl |
¢JuFuX 1=z1T0 2
J4uFuR J=iTL b
dlurtau wll,J] . ]
d2eie Xl J -
JIaNELY L o
BAPRINT #1;48,8%
OBuPRINT u1,2
SopfFur 13170 1eb
S7uPrltt s8170C101)
Ibcrpxl |}
SYUFUR 13110 2
460FUR Jst1TU 3
aloPrInT #1001
42uNEXT V
G3uvexT |
4adgnrtit = STAKT Nek KelUNu.
a5¢Pr1InT ni,4¢
46¢REr = GL ANALYSES
479UATA bB,9,13,10,17,10,19,20.,91,32
439REM =« AA ANALYDES
A900aTa 7,21,22,29,24,29,20,27,2b,29,39
OUvRE™M = TL ANALYSES
D1uwulATA loacé'ﬂpbpbplﬂp11012,1J,14'50'é4'30
O2¢PUR [s31TV JId
S3urRcav ({1}
D4¢Ne k]l ]
D41FuUR Is11U &
DaAgPnlnT 83701}
D49Ne Xl |

L A o At i -




AD=AD8S 896 BATTELLE COLUMBUS LABS OHIO TACTICAL TECHNOLOGY CENTER F/6 9/2
A QUALITY CONTROL DATA MANAGEMENT SYSTEM.(U)
FEB 78 M B NEHERs R E HEFFELFINGER DlAKGo-?S-C-OlD?
UNCLASSXFIED BATT=CDIR=1-2 DRXTH ~TD=CR-80069
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MICROCOPY RESOLUTION TEST CHART
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e e

e . T T . B T D NS U

D3ereM = AKRAY STANT AL S12t 3
SOuDATA 1,11,2¢2,1v,11,14 }
D7¢ReM = FILE RECURD LENLTHS, ' !
DBWUATA 3,9,0,25493,4,4,2,9 (
SSuleT K=i ;
oVoFuk L=1T0 2 !
biclnT KsK+2 §
b2uFuR [=2170 2 1
oduFuUR J=1TG K :
b4VRE AV DIL,Jd) : !
OSeNEX] )

66unNeXT

07¢Fuk Iaj10 2
oBpFun JS31T0 X
OYuPRINY #170(1,J)
7RAONEXT !
Jlenc X 1 ;
72onNeXT L - : é
73uPRINT #lz;END
7AckEnD

st L T e S e S Ry i s -




B-38 T B oy

|

RGG37 T=0vB04 1S ON ChI2707 USING vuuwl2 BLKS R3vdld '
Y01 19KEMm =« PRUGKAM FILCHKISY

BE2 12KEM = PRUGKAM 10 ReAu ANU PRINT sAMPLt FLLES,
o3 1O5REM = VERSION DAYA 2/4/70

. d64  24UINH 231248) )AS (Y] ,hd (28] -
g Q0S5  SULEY Js1 .

066 4vrILESH .
: ¥e7 dULE] nds@

: o8 OLILET vyalsl

; P09 7OPRLINT "ENTER SAMPLE NUMBER";

i 810  bUINPUT ASL1,8) '

211 Y4LF A3 ([2,0)=" "STUP

312 1V0ADSLON AS,),E

413 11elr k8pGUTU 430

¥14 L20RcAU ®1;AU,ALl,H$

B15 13¢PRINT AgjAL;HY

016 14plr nS111,108) 3" "GOTU 276 K
817 156RcH = USER SAMPLE MRANCH

218 1o¢nbAY &Y1;Z3[1,200) ’ A
419 17vltT VsS4 ]
320 18T O<d=ddy ;
de] 19vbuTu 23 .
322 2vcbuSup 3on L
923 23ulr ciu RIITHEN adu

824 22ulr rg=1READ Rligy

225 23uLceT Fouse

826  gdeir 300, uv+d]s"3250"0UI0 40U
ve?  25uPrinT 23[uu,Du+oy) i v
e  ¢ouuvuTu cyu i 4
N9  27ureM ey L 5ANPLE BrAnCH,
A90  ed3c¢beT Ulaey

Vol  EvelteT D2s24u 3
92 ducLusul I50 3
233 Jloukcel Faae

894  d2vuRcaAv ®1;22101 ZSrAIl“ZoAS

B35  S30PRINY Zo{1,2L)iAliAgiAd

BI6 d4pGUTUL g

A87  dSeliT Dyusue+D}

836 IbultT Fygsy

Bo9  S7vlr wu<DERETURN

440 dBulcT D4s) .
441 JyelceT J=J+d :
a42 auolt chu #1THEN 454

343 4qlutel fFosi

244 42unbTURN

945  43oPRIuT Adj;" NOT AVALlLABLEL"
: 246 44pLUTL D@ '

3 047 450PKINT "ENY DF SAMPLLE "

' 948 QqOUPKRInT ‘ ’

A49 a/oPnlint

A%  48uwGuTU 2V

491 49¢E

5t Lt A

Lo s -

T g ey 7. st
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Aﬁ.g
JG20 T=00vduvd IS UN Cr32707 USING QBuUl2 HLKS K3vW16

31 1UREM = PRUGRAM CREFISYVY .

32 24k =UTILITY PHUGRAN TU SEARCH CRUSS=REFERENCE
13 SOREN = FOR USER SAMELE NO. ANU REPOKT STATUS,
14 duntm = REVISIUN DATE 2/¢4/70,

35 DAVIN n3(28),23(24u) , B2 (Y] ,AL6) LB (D) ,J3 (1)

16 b6huIM A (202),uS (0] ,L8124),BL2),L(04]),U8 (4]

17 70LET U33"LPp CPS CPW 360 BSNFOSPECY

38 BULET v 11,9)=" JuAn

)9 YOFILESCKEFTIDA,STATUSIDA,»

i@ 1YURLM = ENTRY FUR MANUAL SEARLH

11 116PRINT "ENTER USER NUe3 "3

12 32uINPUT U ll,0]

13 136lt usg2,6)=" "GLUTU 25¢

14 14¢LET J=1

15 150lr LHU BITHEN 204

16 1BuNCAU 81,JjA%

17 17uFuR I=1T70 241STeP 12

18 1890Ir A3([I,I1+5)=u3L0T0O 310

19 196Ir As (I, Ied)="vnannax"b070 200

) 2WuNKX1 ] '

21 2lelkeT J=J+l

22 22vbuTu 1D

23 ¢3uPKINT WySER NU. NOT IN CRUSO KEFERKENCE FILEL®
(4 240GUTU L1v , ’ ’

:5 250lel 1=}

16 Z6houPrInT "ENTEK LAB. NU,"}

(7 2/7¢leT Ax(l,0)=" "
(B QBulnPUT AS[7,12)
9 29plF As(8,12)=" "STUP

9 IWULUTLY 20

1 OluPRINT "“LAps NUs IS "jAS(I+6,1I+11)
y2  o2ulel lus=l '

33 O3uwlbT VezAR[1+6,[+6]

'4  V4ulLteT osll)sNUn(us)*lde

85 39uleT DozsAS(1e7,1+7)

16 S6ubeT B(1)=8(1)+NuM(D2) =4y

)7 d7¢LeT B(2)=w h

18 S8UFUR K=8TO 11}

29 39¢leT DpzAS[I+K,1+K)

0 4doleT B12)sp () nlvenUn(us)=ab

i1 4founeX] K

12 «42ulcl Jsi

'3 43ovlr tNL #2THEN D49

4 Q44UKELAU &2,J

15 459Fuk 1s110 fo

6 4O¢REAV A27/A(1) , A(2),A(3),A[4)

7 470lr L1S1AND J=1060T0 D19

18 48¢lF A[1]143(1)GUTU V1v

19 a49u]lF A(2)#8(2)6GUTU dlv

@ ddult A{31>4607T0 doy

'Y dtuNeEXT ]

12 D2vLET J3Je}

'3 SIvuuTu 43y

4 DAuPRINT "LAo, NUe NUT IN OTATUS FILE}"
15 HSLULUTYL 1tv '
16 DBLREM =« FuUnD LAB NU."

17 S7ult A{4)»10GUTU oiw

)8 dBulceT Ca(A(d)=1)nde}

Ef"‘
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A SN N
Cer

'1 . o

g g e e - KD

59uPKINT "ANALYSIS TYPE "jUSLC,C+3)i" NOY YET STARTED,"

odduLUTU 1lw

6luleT AL1=INT(ALA)/104)

b20LeT AZz3Aa(d)=Alxlyp

b30PKINT Al;" ANALYSES STARTED “;
bd4ulF A2>UL0T0 6790

090PRINT "NONE CUMPLETED,"
bBuGUTU b8y

b7VPRINT TAY(W)7AZ;" CUMPLETED,"
bBuPKINT "UU YUU WANT STATUS OF INODIVIUUAL ANALYSESY)
09GINPUT D[1,4])

/A0l US[1,1)3"Y"6UTU /3¢

710lr USI1,1)=2"N"GOUTU 1l
726PKRINT "PLEASE ANSWENK Y(;Sl UR N(OJ!?
736LeT Ba(l,0)=sA0[lite,lu*lY)
746AS5S1IGN b3{l,¥},4,¢t

750A551GN b3,3,E

7601F trOGUTU §lov

77T Dg=l

78uRcAL #3;A0,AL,Hy

79¢IF N$L11,15)=" "GUTU Yb5uw
bOUREM = USEk SAMPLE BRANCH
bleREAV #3722 11)2946)

s2ul kT Li=)

s3vlLeT U1=44

p4vleT Les¢Wy <

vduGLTU oly

80vbLLSUB 1udu

67¢lF N RITHEN 1150

sBalr {w:leAD BOILY

b9¢ltl Fuzo

yolr ¢2(Dd,u2+d]) 33230010 110
violel Goss$(0wsbB¥4) '
Y26LeT Jo=eh(Du+o/ ,,0u+07)
wdubuSun (189

Y4ubuTU boy

YS5unrcM ey L.5AMPLE BKANCH,
96¢LETY D=9

Y70LeT D2sgdy

YB8uGYSUB 1uvdu

vouLET Fusv

10dnbAaD #0728 (1,10),A1,A2,A0
1810LEl bes=Zs(1,5])

1O20LET Js=s201(18,10)

1939605Ud J1lov

12400010 90y

1604LET Vuv=Lu+DY

tdouLt]l Fwusd

1U784F Do<VUZ2RETURN

190l f pasl

1dvulLbkl JsJe}

11¢adl EnD a0THEN 110

1110LET Fu=t

11¢drE | UKRN

110WPRINT BS;" NUT AvVALLABLE}Y
11440010 §14

1104rNANT

110UPRINT

11796070 119

110VPRINT LY}

T
T,




11Y01F JazmdnPRINT
1209lF Jes" "PRINT
12101F Jas"I"PRINT
12201F Jea"2YPKRINT
120UKE [URN

1249 Ny

b

B-41

NUT STARTED "
NUT STARTED,"
STAKTED,"
COMPLETED "

e Ak A st s o e e




: « g
R, .. 3

WGZ2 Teduvusd 1S UN CRIZ2707 USING AYW12 BLKS Kavelb

391 19KEM = PRUGRAM CKCSUMiSVy
302 20ulnm b$[24),CH (D) ,Ealy] ,A3(179),1(2,5),J(180]
203 J6UIn FS (4]
304 440IM UIDI,HLIS),Dl01),XS(61),02(9),M(9),v{13],Y8(48)
305 DALET Y3(1,40)3" JaN Fcod MaR APR MAYJUNEJULY AULSEPT OCT Nuv bLeC®
306 LUBUATA 31,28,31,99,31,98,31,01,90/,31,389,91,28
37 746rOx 131TU §3
A0B  OOKEAD Y([X]
199  YUNEXT I
Ao 109LET Y1aTIMN(3)
a1t 1lolr (INT(Y1/a¥0))*a003Yis0T0 130
3l2  12vlF glNT(YlltUw))*lUw=Y1;EI Yi{2lsY([1s)+)
333 136LeT Dya"CuSUM OANW
)14 14ultT Esan $0A"
315 JOUFILESH
316 16VASSIGN "MeTHOLILAY,1,E
27 17¢IF b=2y6uTU 200 '
218  184PNINT "mETHUO:DA NOT AVAILABLELY
419 19eSTUY )
320 2VUREAY A1;AY,BS
421 219KcAy #1,2
322 22uFuR 13110 {yv
323  23uREAD #1;J(I)
124 24unNpXT |
325 25wFurR 1I=170 2
126  26pFuR J=110 5
Ae7 27vRtAv wi;I(1,J)
A28 28vnNLXx| J
4329 29unNeXT
AR OVUPRINT "ENTEK SAMPLE TYPLS ";
391 S1VINPUT Fall,al
1392 s2a1Ir FHL2,4) =" "sTOP
193 IJ6lLET Jzey ’
494 J4d4uFur I=11u §
3385 JdHoleT JsJed
3O6  SO6ulr FE=d21J,J+3)0L0TO 4vV
197  d7uNeXi 1
198  OBUPRINT "LLLEGAL SAMPLE TYPE™
339  I9¢GuTU Vlu ' '
14y 4vYulfF 1soGUTO 6du
143  4dloleT woslie,l)
142 42uCALLCHARS(48«],0%(0,0))
343  QJPASSLAGN LE,1,E ’
144 449IF LagTnEN 47u
145  4JuPRINT D2," NOT AVAILAODLELY
146 400GuTu ddu '
147 47uPRINT "eNTEKR ANALYSIS NAMp")
148 4BUINPUT C(1,5) '
149 49ulIr L§(2,5)3" ",0T10 390
198 50uleT L=Iil,1I) )
191 LIULET 12:)(2,1)=}
192  S20Fun J=910 I«
193 DIVLET Ke(J{J+L)=1)ad+]
VW4 D4ulr L$3ASIN)R+a) THEN DoV
195  5SeNeX!l J
196  JOuPKINT "UNUEFINEV ANALYSLS FUR THIS SANPLE TYPEl"
197  97vLuuTy 47¢
o8gleT Jus(Jel)n?

/

}*‘ S o e g, Y ..o




NS it by 5

. 05WLuTu 599

S59uPrINT *arlCh PAKT"?

bYuINPUT 6y '

blulF LSLL,1)8"P"GUTL obY

02vlF L3{1,1)3"A"6GUTU od8Y

0301r uxft,1)3"E"bUTU 470

04uPKRINT “ENTER P +Ox PRECISION, A FUR ALCURACY,"

boulkT JsJu=}

o7v6uTU o9y

odvleT JsJo

bUIREAU ni,JiSt,L1,L2,L3,M})

7duleT Mozl .

7101F M1<58GUTU 76w

72vleT Mpzhi=b)

730lF N1>AGL0TO 700

740LET I3}

75066uTu 7Y%

/69FUR J=1T70 M}y

77uoReEAU a1;D (I}

78BoNEXY I

79uFUR K=I10 61

booltT DIK}=¢

olunNtXT K

02¢REM = CALCULATE 3 PUINTS ON UPPER AND MID LINES,
63uFUR 13170 S .

4LlET Lua Ix1D=13)«L3xMy

o54LeT U(Il=Liesly

obuLLET m{l)=L¥

s7ulleT LLIJ=L2+Lb

oduNEXl

oYullT Flavu/s(ulv)=L11])

Yot LusAdS (INT(L{1InFi+¢5))+2

Y1vFurR 1=110 5 '

Y2uleT ULIIZINT(UlI) 2Fi+,D)+L0

¥3ulbT LITIZINT(LILI*FL1e,0) 4Ly

YAuleT MIJ2INT(MULI)xFle,5)+L0

YyounNe Xl 1

96ulr ni=vueUT0 tuve

97¢FuUR 13170 6}

98uLeT DIII=ull)sF]

Y9unNe XT |

1Y0dLUDUD 279

1018F0K [251T70 15TEP =i

1020rUKk K=1Tu ol

190LET XS(X)s" "

10440NEAT K

1909r0n L=JTU O

JJ0ILET nsie(lL=1)n15

19701F U(LIZILET Xalnyn)a"e

190VLF MIL)SILeT X&(iwoNn)ata®

10991F L(LI3LILET Xo[N,N) 3"l

11odnNEXT L

11141F Mi=ubuTU 1150

112¢FPUKR pBYTU M

11361F D(H)SILET XolnN)z®an

$14INEXT M ’ A
1150PRINT "I"ixS;"1n i
110UNEXT I R
1179r0K 183)1Tu o1} : K
$100LET XS(I)ave =




i : D, .
s B-44

' 1119  11YONEXT I

1120 L120JPRLINT nwlnpxsHLn

J12t  123dFum 3370 7

4122 1224PRINT

1123 120¢n~ntExT I

1124 124v0U10 599

23425 125¥cNu . ,
2126 120vLE] His(mi=1)%)

9127 127¢LET 013T1IM(2)

‘ 3128 1200r0k [slTy {1

§ 5129  12961F D1<Y(I+1)GOTO 1320

4 9199 JIVULET R}

3 3191  31310LET Vis0i=yY(])

4182  1320nEXT I

3143 13verur 13Ty ¥

1134 1 344PRINT

1185  $I0UNEXT I

4196 1304LET K= (K=l)wge)

6197 1370lF Ga(1,1)3"P"w0TU 149v

2198 J3BUPRINT "ALCURACY »;

2199 13vwwuul0 1414 )

0148 14wdPRINT "PRECISIUN ";

3141  1410PRINT "CUSuM FlLr rOK “JCS(1,9)i" IN "jFa(1,9)
2142 14C0PRIN] " "5Y°l“'ﬂ*31i"'"iDIiTAu(in“,";Y1

2143 140uPRINT

0144 1440RETURN

0145 1404tND

;
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LOGIC FLOWCHARTS FOR MAJOR PROGRAMS




APPENDIX C ]

LOGIC FLOWCHARTS FOR MAJOR PROGRAMS 3 *

This section includes logic flowcharts for the two most compli-

cated portions of the system. Flowcharts are included for these, because

the logic was complicated enough that flowcharts were required for program
development, and will probably be useful for further debugging and/or
modification in laboratory use. The other programs were much simpler, or
simply developed from portions of these programs, that flowcharts were not

needed for their development.

SAMPLE LOGIN PROGRAMS !

P

Three programs are in this set, ENTERS, ENTRS2, and FILWRT. ;




K NYERS: 8V

Gi2)e -9
G380
LT3 XY )

PR GROUPED
samne?®

PRINTMAX GROUP
SIZE1S 261°

Gi2):G I

Y

PRINT “INPUT
SAMPLE TYPE"

SEARCH B8
ARRAY
1&K INDEX

SPECIAL SAMPLE

PRINT “NLADER
ERAQRE SAMPLE TYPE
WRONG™

1.0GTC FIAUCIART PAR TNTEDC. QW

NEW GROUP O NG

UNGROUPED
20

PRINT GROUP
ALREADY IN
PROONESS, G (B)
“REMAINING SHOULD
1T BE COMPLEYED?

1600

G0

Gimjo

Gt=28
AENTRY @—_—_5
[:G""‘m I CHAIN
ENTRS2.5V

R |
READ S ENTRIES
FROM GROUP
SWXE YABLE €

80 * NO.BLANKS
DO : NO.DUPLICATES
$0O = NO.STANDARDS

READ 80, 0O. 50

G304

%  [Sasw]

SEY VALUES
N B ARRAY
FOR SAMPLES
AND OC.
(BLANKS. DUPS,
¥ STANDARDS}

USE AND TO

PUT RANDOM

NUMBERS IN
A ARRAY

| .

SORT YO PUT

SAMPLES IN

INCREASING
ORDER OF THE
MANDOM NOS

CHECR FOR
LOCATIONS OF
DUPrS —MuSY
FOUOW USER
SAMPLE

|

WINSER? CONC

IN STANDARDS

ININCREASING
ORDEN




RINT “THEAE
$ ROOM FOR
W, e rnes ®

SUBROUTING

ves

READ $TATUS
FILE POINVERS
Fl)-Fu4)

READ TEMFR
RECORD 1.
[
POINTERS
PP

.

MESEY
TEMFIL FOR
NEXT ENTRY

¥(2)) 10000

l RETURN '

5U.N.OU1INE

G (1) P

YES

RETUAN

PRINT
“ANOTHER
SAMPLE™

¥ (1) 2 INT{F {1)/100} ¢ 100

PRINT “ULLY + 613
RECORDS NEEDED"

RESEP
P(2)«0

sump

BLOCK NO.
D= P}

PRINT TEMP
FILE FULL ¥

(g

—
1 0C SAMPLE
DARD CONC: °
LT RE

—_—

YES NO
\1/
i
CONVERT
OECIMAL NO
10
CHARACTER
STRING
€ SURE
FIRST SAMPLE GO SUB 690
ISNT OUP
Guu - PRINT “ENTER
USER SAMPLE
NUMBER
SAMPLE NO
[ ) 1oz
G (5] Gis)- 1

UPDATE
STATUS
FIE

ENTRY

sTOP

CHAIN ENTERS SV, 8

PACK PRIORITY
REPLICATE IDENT
& SLOUEINCE NO.

NO

YES @ NO

WRITE 2¢
& Wy ONTO
TEMFNL

BUMP COUNTER
Pi21s Pi2ie )

P ¢

YES

CALC. ENTRIES
REMAINING
P3P (3

|

eumracC
SEQUENCE NO.
MYz MY -

G o

INCREMENTY
SAMPLE W

i)

PRINT
“ANOTHER

PRINT QO C SAMPLL
DUPLICATE OF LAST"

201932 17) : X9

PLIXEAL] KR

PRINT “"ENTER JULIAN
OATE RECEIVED

SUBROUTINE
c
FRE »Y

ATIACH QCYIME OA
PRINT #Y,
GIN:61n-6w

RS - 25093,

LOGIC FLOWCHART FOR

NO

[ atiuns ]

ENTRS2:5V




e

SRR

120{2):0

CHAIN
JIRFIX.SV

3INT "DATA FiL
. "NOV AVAILABL

Gt

S$:VI12.42)

CONVERY
vei2.6)
10

AD.AY

cac
POINTERS

INYO
METHOOS
12.43 1508

L

Q.C.samrLe

[IRAZIIFRE ]
W1 = NUM{SS) - 50
M8{8.8)+Co

SET 4
YO POINT
TO ANALYTE

2811.6) =
ASiI4 14) + 3

PRINT “'STATICTICS

FILE “"MS™" NOT
COMPLETE

@+_

41 3(K3-1)*10
* K2

COMPLETED FROM

PRINT Y
ENTRIES

TEMFIL DA

20(7.10) - B8(15 15+3)
Z8(19.21) - VI
28422.20)  T8(1212-1y
210124.26) *

PRINT 83 JO.29

SUBROUTINE §

o

PRINT #2. A7 31
2011.28).26(29. 228

USER SAMME

$ET 48
10 POINT
TO ANALYZE
NAME
28(JeY S8}
AS(M.144)
281947.4:38): 0
28(J+39.0:40+
“NUM()

: 1209 :

SUBROUTINE R

JNd2 0

PRINY “ALL ENTRIES
N TE MFIL DA DONE

CHAIN
A FiIX DA

N
< &.o_;_
YES




b2 st a5

DATA ENTRY PROGRAMS }
e

: There are three programs in this set: ENTERD, ENTRD2, and
ENTRDA4 .

L e MPUTT

IR W 7y




PRINTINTER
LAS SAMMY
NUMBER®

YES. DONE

LIR{IUS ) |

AS:20-2430)
NTc10X NUMAS)NY

SYOP

Mo S} PMYy
ATYACH M

YES

ENYER—
ANALYSES NAME
ANALYS(S DATE
ARALYSIS METHOD

NOS. DIFFER”

PRINT M
NOT AVAILABLE ﬂ

ANALYSIS INITIALS
1 INSTRUMENT NUMBER
. MEASUREMENT UNITS
. PRINT “ANOTNER
ANALYSIS FOR
THIS SAMPLE ™
i CHAIN
1 ENTRD2:SV
. INPUT
As
ves i
1] Yo X i
]
~NO |
€TYPELY) 1
l 1
!
! .f‘ NO:-NO* Y
LY READ »Y B(NO}.
n21.28 ns) B
3 & PRINT "ANALYSIS 8410-N0)- B E
1 ] NOTIN FILE Pi2i !
g TRY AGAIN" 820+N0): .
(] .
PiD PiZ)
ar1] .

CHA
EINTADASY

LOGIC FLOWCHART FOR ENTERD: SV




ENTRY

|

READ
HEADER

SEARCH FOR
ANALYTE
BLOCK

RECORD
ANALYSIS
VALUE

[ EXTRACT
“GIVEN"

VALUE

UPDATE
HEADER

YES

REWRITE
HEADER
AND FIRST
DATA BLOCK

REWRITE
ANALYTE
RECORD

LAST RECORD

YES, DONE

DUPLICATE

READ IN READ IN
PRECISION ACCURACY
CUSUM CUSUM
FILE FILE
RECALCULATE RECALCULATE
S1 s1
YES YES
s1¢ 1
NO NO

UPDATE
CuUsum
FILE

PRINT “PRECISION
Q.C. OUT-OF-
CONTROL"

1

UPDATE
cusum
FILE

CHAIN
ENTRD4=SV

PRINT “ACCURACY
Q.C. OUT-OF
CONTROL"

WRITE EOF

CHAIN
ENTERD=SV

LOGIC FLOWCHART FOR ENTRD2:SV




o

e e

LOGIC FLOWCHART FOR ENTRD4

ENTRY
READ
ACCURACY
DATA D(l)
RETRIVE
] DATA
r FROM B+P
; ARRAYS
SELECT
! ACCURACY
3 PRECISION
ATTACH ‘
Ns #1
PUT IN
ATTACH : STRING
STATS DA PUTIN
Ms #2 FILE
1 UPDATE
HEADER
READ CI, D1
PRECISION -
ATTACH
DATA C(I) STATUS: DA
L) A MS.
i
jl
i
¢ SELECT UPDATE
LT, GTORE STATUS: DA
SELECT
C1,CS50 OR
ACTUAL
_ CHAIN BACK
TO ENTERD'SV
.

S~






