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COMPUTER PROGRAM
FOR

ANALYZING BATTERY PERFORMANCE DATA

by

G. Halpert b
Goddard Space Flight Center %\
Greenbelt, Maryland \

‘\/
Nh
ABSTRACT

A system of computer programs (routines) for processing and analyz-
ing battery and other time-dependent data is presented. The first sections

describe the format of the data on punched cards and the mechanism for
converting the cards to magnetic storage tape. The third and major sec-
tion describes the individual analysis routines, instructions to the analyst
and computer operator on their use, and the type of output from each.
These routines include a means for reducing data, performing mathematical

operations, listing, plotting in graphical form, and statistically analyzing

0

the data. Programmers information is found in the Appendices.
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COMPUTER PROGRAM
FOR

ANALYZING BATTERY PERFORMANCE DATA

by

G. Halpert
Goddard Space Flight Center

INTRODUCTION

A System of Battery Analysis Programs (SBAP) has performed satisfactorily in the processing
and the analyzing of battery performance data. This report which describes the programs was
specifically written so that the battery engineer or analyst with little or no knowledge in computer
operations can put the system into practical use.

The need for the SBAP became evident when evaluating the test results of the nickel-cadmium
battery research project (NAS-5-3027) initiated by GSFC in 1963. In this project twelve 10-cell
nickel cadmium batteries were tested for prolonged periods in related but different types of oper-
ations. Performance characteristics such as current, cell voltages and average power were
measured during the charge and discharge phases. Because of the complexity of the test, an IBM
1710 computer was used to control the operations and record the measurements. To reduce the
volume of data, measurements made during the charge and discharge phases were recorded only
when certain parameters were exceeded. Measurements representing compiled data were recorded
at the end of every phase.

The mathematical and statistical data evaluation using the SBAP assists in the determination
of relationships between battery operation and battery life, which is the primary objectives of the
Battery Research Project. In writing the SBAP, an effort was made to make it flexible enough to
be used by anyone with battery data or for any data of a similar time-dependent nature.

The first part of this report describes the arrangement (format) of the battery test data on
the punched cards. The information provided in this section should be considered by the battery
engineer before designing a battery test if he intends to utilize a computer program for subsequent
analysis of the resulting data. The second part describes the SBAP, the five routines comprising
it, what the functions of the routines are, how they are used, and what instructions should be given



to the computer operator in order to process them. Appendix A supplies information needed to
transfer raw data from cards to magnetic tapes. Appendices B and C contain programming in-
formation such as source statements and flow charts for all routines mentioned.

The programs were written for the IBM 7094 computer system at GSFC and are usable with
other computers containing a comparable storage capacity, and the ability to utilize FORTRAN II
language. The computer time required for each processing depends on the routines used, the
quantity of data extracted from the raw data tapes, and the operations to be performed. The
average time for each routine is given under operator instructions.

INPUT DATA AND FORMAT REQUIRED

In order to analyze battery performance or similar types of time-dependent data, the data
must be punched onto cards in a specific order (format) so the computer can process and store
the data on magnetic storage tape. In the process, the data is sorted, edited, and brought up to
date. The raw data on tape in binary form are then ready to be used as input data to the SBAP.

There are two types of data available from a performance test: outcard data, obtained during
the charge and discharge phase, and endcard data, taken at the end of the phase and representing
a compilation of the data. A separate tape is required for each type. Depending on the analyst's
request an endcard raw data tape, an outcard raw data tape, or a combination of the two is supplied
as input to the battery analysis program.

Outcard Format

An outcard is divided into 21 groups, and each represents a specific measurement. The name
of the group, the number of digits allowed, the location of the decimal point, and a sample and its
meaning are given in Figure 1. An important consideration for those who are designing a test
is to decide which information should be included. Any outcard type measurement can be punched
into the card in a space allotted for a group with an asterisk, provided that the number of digits
and the position of the decimal point are the same as in the group it replaced. For example, if
ten temperature measurements are made on one cell using thermocouples, the millivolt values
can be punched into the spaces reserved for VO to V9.

Endcard Format

Examples of endcards are given in Figures 2 and 3. Two endcards are provided to accom-
modate additional data. Included are the group names, the number of digits allowed, the location
of the decimal point, and the sample and its meaning. As with outcards, any measurements of
endcard data can be punched into the spaces reserved for the asterisked groups. The number of
digits and decimal point restrictions must be taken into account.
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CELL VOLTAGE
OUTCARD
Digit and decimal Units or
No. Groups designation Sample meaning
1 Battery No. XX 01 Battery 1
2 Cycle No. XXXX 2765 Cycle 2765
3 Year X 6 1966
4 Day XXX 365 Dec. 31
5 Time XX.XXXX Hours
6 Delta Elapsed Time X.XXXX Hours
7 Avg. Instantaneous power™ XX. XXX Watts
8 Phase X 0 Charge
9 Current* XX. XXX Amperes
10 Pressure* XX. XX Mitlivolts
11 Voltage of cell 0* X. XXX Volts
12 Voltage of cell 1* X. XXX Volts
13 Voltage of cell 2* X XXX Volts
14 Voltage of cell 3* X. XXX Volts
15 Voltage of cell 4* X. XXX Volts
16 Voltage of cell 5* X. XXX Voits
17 Voltage of cell 6* X. XXX Volts
18 Voltage of cell 7* X. XXX Volts
19 Voltage of cell 8* X. XXX Volts
20 Voltage of cell 9* X. XXX Volts
1 Sequence No. XXXX 0032 32nd Card.
Note 1: Each of the groups labeled with an asterisk canbe replaced by another group if the new data has the same number
of digits and the same decimal point location. The new group must also be an outcard data group (described in text).
Note 2: The sequence numbers for outcards must start with “0000 or “3000.” The card to tape editing program checks these

numbers to assure that outcard data is put on an outcard data tape.

3

Figure 1~Format of Outcarcs




Note 1: Each of the groups designated with an asterisk can be replaced by another group if the new data has the
same number of digits and same decimal point 'ocation. The new group must be endcard data.

Note 2: The sequence numbers for endcards must start with *6000” or “8000.” The card to tape editing program
checks these numbers to assure that the endcard data is put on an endcard data tape.

13 A v'g %é..é 52 - hz%% EEEE §§ Eg Ep %g §3:§a§
13|85 Ea|55|25| S5 |22 2225|£5| 2|25 |22 | 38| 5|53 52
ENDCARD NO. 1

Digit and decimal Units or

Groups. designation Sample Meaning
Battery No. XX 0 Battery 1
Cycle No. XXXX 2765 Cycle 2765
Year X 6 1966
Date XXX 365 Dec. 31
Time duration XX XXXX Hours
Ampere minutes* XXX. XXX Amp. minutes
Watt minutes* XXX. XXX Watt minutes
Efficiency (Energy)* XX.X
Ampere hours* XX. XXX Amp hours
Watt hours* XX. XXX Watt hours
Average current® XX. XXX Amperes
Minimum current* XX. XXX Amperes
Maximum current* XX. XXX Amperes
Average power* XX XXX Watts
Minimum power* XX. XXX Watts
Maximum power* XX. XXX Watts
Efficiency (Current)* XX.X Amperes
Endcard No. X 1 Endcard 1
Phase X 1 Discharge
Sequence No. XX XX 6004 9th card

Figure 2—~F:rmat of endcard 1
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Note 1:

number of digits and the same decimal point location.

Note 2:

checks these numbers to assure that the endcard data is put on an endcard data fape.

Each of the groups labeled with an asterisk can be replaced by another group if the new data has the same

The sequence numbers for endcards must start with @ “6000” or “8000." The card to tape editing program

5| . RN VRN N IV A I (U I R D I * \
HE: co|cifca|cajcales|cs|cr |cs |co Blo|SoiclolelblBl] « | 2] 2
K g g s
2l 5]s) e 2 - < | 8ls| 22t
a |52 8 | we 23 e | G|{F]| 882
CELL CYCLE COUNT CELL ACTIVITY
ENDCARD NO. 2
Digit and decimal Unit or
Group designation Sample Meaning

Battery No. XX 05 Battery 5

Cycle No. XXXX 2765 Cycle 2765

Year X 6 1966

Date XXX 365 Dec. 31

E/I ruﬁo:-\-ll-%g% coefficient* X.XXX Coef. Resistance

Cycle count cell #0* XXXX.

Cycle count cell #1* XXXX.

Cycle count cell #2* XXXX.

Cycle count cell #3* XXXX.

Cycle count cell #4* XXXX.

Cycle count cell #5* XXXX.

Cycle count cell #6* XXXX.

Cycle count cell #7* XXXX.

Cycle count cell #8* XXXX.

Cycle count cell #9* XXXX.

Maximum variance XX. XXX

Cell activity XXXXXXXXXX Al cells

Real time phase completion* XX.XXX 1322 Hours

Endcard No. X 2 Endcard 2

Phase X 0 Charge

Sequence No. XXXX 8004 4th Card

Figure 3—Format of endcard 2



CARD TO TAPE CONVERSION

In order to use the data on outcards and/or endcards in the SBAP, it must be stored on mag-
netic storage tape in a binary form. This is done by processing the outcards and endcards sepa-
rately, using a set of card-t(_)-tape editing routines. The routines are listed in Tables 1 and 2.

Table 1
Card to tape editing program for outcards.
A-1 Card to tape - rough routine
B-1 Sort routine
C-1 Alpha check routine
D-1 Preliminary analysis
E-1 Delete and duplicator elimination routine
F-1 BCD to binary routine
G-1 Binary merge routine
Table 2

Card to tape editing program for endcards.

A-2 Card to tape - rough routine

(Endcard 1 and endcard 2 separately)
B-2 Sort routine

(Endcard 1 and 2 separately)

C-2 Alpha check routine

(Endcards 1 and 2 separately)

D-2 Preliminary analysis routine

(Endcard 1 only)

E-2 Delete and duplication elimination routine
(Endcard 1 only)

F-2 BCD to binary routine

(Endcard 1 and 2 separately)

G-2 Binary merge routine

(Endcard 1 and 2 together)

The objective of these routines is to transfer the data to magnetic tape, sort it, arrange it in
the proper sequence, test it for validity, code the invalid or incomplete data, and merge the data
in binary form with existing data. The routines, instructions, flow charts, and source deck state-
ments appear in appendix A,




Outcard Raw Data Tape Format

When the conversion from outcards to an outcard raw-data tape is completed, the tape will con-
tain the same information as the cards but in a slightly different arrangement of groups and in a
particular sequence as illustrated in Figure 4.

|/—BATTERY'OO \ / BATTERY 01 jl I/_ BATTERY 11 jl

CYCLE|CYCLE| CYCLE CYCLE |CYCLE {CYCLE {CYCLE CYCLE CYCLE|CYCLE|CYCLE CYCLE

0000 | 0001 | 0002 9999 | 0000 | 0001 | 0002 9999 0000 | 0001 | 0002 9999

CHARGE DISCHARGE

.

OUTCARDS ON TAPE

vl213j4]s5le6l7|8|910in12{13]14]15

OUTCARD DATA

DIGITS )1 (2 (4|13 |16 {sis5{5|a] a | 4 |a|alalalalalajsfjalalala
o « °
GROUP |2 | =| | glEtEl, $.|xl3
NAME 1BIE 182l sl alol Bl eS8 R E] | of n| || 2
Oja|0>= 8|8 || |L|E I8 |2 a!S |a [ 157577 =52 577 >
GRN%UPI 2(3(4)5]6|7|8]9|10|n] 12| 1214|1516 17]18]|19] 20121 22{23 [ 24| 25
FIELD NO. 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Figure 4—Outcard data tape format

The tape at the top of the page shows the data arranged in sequence by battery. Thus, all data
pertinent to the first battery (battery 00) is recorded first on the tape, all data pertinent to the
second battery (battery 01) is recorded next, and etc. Data recorded for each battery are divided
into cycles; each cycle is subdivided into a charge or discharge phase. The data from each phase
are subdivided into approximately 25 data groups. Groups 11 to 25 (designated fields 1 to 15) are
abstracted fromthe outcard raw-data tape at the request of the analyst and used in the analysis.

Groups 1-10 are only checked as the computer processes the data and are never abstracted
from the tape.



Endcard Raw Data Tape Format

The endcard data is arranged on the endcard i‘aw-data tape by battery, by cycle, and by phase,
respectively (Figure 5).

|/—6ATTERY ATTERY 01 /——BATTERY \l——\
CYCLE|CYCLE|CYCLE CYCLE|CYCLE|CYCLE |[CYCLE CYCLE CYCLE{CYCLE|CYCLE CYCLE
0000 0001 | 0002 9999 | 0000 | 0001 0002 9999 0000 | 0001 0002 9999

ENDCARDS ON TAPE

ENDCARD 1 ENDCARD 2 | ENDCARD 1| ENDCARD 2
CHARGE CHARGE DISCHARGE DISCHARGE

ENDCARD

CELL
N ACTIVITY I [ CELL CYCLE COUNT .
i1 §§< i3 fegl sledle | As|Ealduibaldafdslid :
2 |24is |>2-Reeleelsdl|- < tElez >E;.' H SEIEE[ES{Ra|E|Etabs) 2 i l5 3
3o{343E 2 AR £ 3L 343 opclopoolople] 2| 318 f2 s | FalE 42 5|Fdjis|isdlid st é[oaalofu[a]u]o]alw|ES]| 25
i?:f::g‘ 1 2 3 45 & 7 8 9 0 M o12 13 4 15 16 17 18 19 2 2 2 ¥ 24 25 2 27 28 9 0 N 32 33 U I ¥
) 01 02 03 04 05 O 07 08 09 0 1 12 13 4 15 16 7 18 19 20 2 R B M 23 ¥

Figure 5~Endcard data tape format

The data from endcard 1 and endcard 2 were merged to form one large endcard on the tape.

There are 36 groups on this endcard, and each group contains one item of information. As in the
case of outcards, the first 10 groups are checked by the program while the computer is processing
the data but never retrieved. The rest of the groups (11-36) are designated fields 1 to 26. These
fields are specified by the analyst when requesting data to be abstracted from the raw-data tapes
and are used in the analysis.

SYSTEM OF BATTERY ANALYSIS PROGRAMS (SBAP)

The SBAP consists of five programs which are used to process raw data input and to print-
out desired information in a suitable form. The overall program sequence is illustrated in
Figure 6.

As pointed out in the first part of this volume, raw data input consists of outcard and endcard
data tapes which contain encoded measurements made during battery charge and discharge cycles.,
Outcard data are obtained during a charge or discharge phase, endcard data are taken at the end
of each charge and discharge phase.




STATISTICAL ANALYSIS
ROUTINE DECK

RETRIEVE- COMPUTER
FORMATTER

ROUTINE DECK

o

ml PRINTED PLOT
ROUTINE DECK

—1 COMPUTER

ENDCARD
DATA
TAPE

A-7, A-8

A v

PRINTED

OUTCARD COMPUTER | PLOT
DATA

TAPE

COMPUTER

B-7, B-8

PSEUDO FIELD
GENERATOR - COMPUTER

ROUTINE DECK

DATA LISTING
ROUTINE DECK

*MOUNT PSEUDO DATA INPUT TAPE AT B-9 FOR LIST ROUTINE ONLY.

Figure 6—Battery analysis program functional flow diagram

The five routines are:

1. A Retrieve-Formatter Routine to extract specified data from the endcard and outcard data
tapes, and to record it in a more suitable form on a retrieved-data tape.

2. A Pseudo Generator Routine for mathematical operations on the retrieved-formatted data
which records the results on a pseudo-data tape.

3. A Data List Routine to obtain a listing (printout) of the data as it appears on the retrieve
or pseudo tape.

4. A Statistical Analysis Routine for the data using such results as mean, variance, standard
. deviation, linear correlation, and multiple stepwise linear regression.

5. A Printed Plot Routine which presents data in graphical form.

In order to process a routine, a tape containing the data and the routine card deck must be
supplied. The decks are complete except for control cards which must be added by the program
user. The control cards determine the results obtained by specifying the type of data to be
abstracted, and the statistical and mathematical operations to be performed.



Recorded data which might be incomplete because the cycle was cut short or might contain
errors but are still usable can be requested and will be coded with a flag word describing what the

problem is. However, it will not be supplied unless specifically requested.

The time required for a run of one routine depends on the amount of data requested and the
operations to be performed. The average request for one routine is 2 minutes.

Data Retrieve-Formatter Routine

The retrieve-formatter routine whose functional diagram appears in Figure 7 is the first step
in the analysis. The purpose is to select specific data fields from endcard or outcard raw data
tapes and record this data on a retrieved data tape. The format of the retrieved data will be suit-
able for processing in the other routines of the program. An off-line history tape is simultaneously

prepared which can be listed — to ascertain error or data loss.

OUTCARD ENDCARD

DATA

DATA

TAPE TAPE
T~ A8 -
S7MND N //mo N
/ OUTCARD \ ENDCARD \
| DATA \ ] _( DATA
TAPE IF // TAPE IF
REQUIRED / g. REQUIR
\REQURED /5.7 \& EQUIRED/',

oy
7090 'H ‘l L
SERIES
COMPUTER RETRIEVE-FORMATTER

ROUTINE DECK

RETRIEVED
DATA
TAPE

HISTORY
TAPE

B-9

OFF-LINE
PRINTER

Figure 7—Retrieve formatter routine functional flow diagram
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An endcard raw data tape is the only input tape required as an input when the endcard data is
desired in the analysis. If outcard data is desired, both tapes are required because the outcard
data on a particular phase (charge or discharge) is referenced to the total number of ampere
hours (field 9) and the total time duration (field 5) of that phase appearing on the endcard data
tape. If total ampere hours and total time duration are identical for the same phase on every
cycle, an additional control card with the proper information can be added to the routine deck anc
only the outcard raw data tape is needed.

The retrieve-formatter routine deck, with one or more control cards added, is used to con-
trol the computer program so that only the fields requested are retrieved from the input data
(raw data) tape. If one raw data endcard or outcard tape does not contain all the data available, a
second tape of each can be used provided the cycle numbers on the outcard tapes and endcard
tapes correspond.

CONTROL
CARD NO. 3
CARD TYPE 8
CONTROL
CARD NO. 2
CARD TYPE7
CONTROL
CARD NO. 1
CARDTYFE 6

DATA
DATA CARD
CARD TYPE 5

BINARY
DECK
CARD TYPE 4
*XEQ
XEQ CARD
(EXECUTE) )
CARD TYPE 3

*PAUSE
PAUSE CARD
CARD TYPE 2

*BATTERY RETRIEVE
ID CARD
CARD TYPE 1

Figure 8—Retrieve formatter routine card deck arrangement
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Card deck arrangement. The cards are arranged in the sequence shown in Figure 8. The
cards types are:

Card Type Description
1 Analyst identification card — asterisk in column 1 and any appropriate state-

ment in columns 7-72

Pause card — asterisk in column 1 and the letters PAUSE in columns 7-11
Execute card — asterisk in column 1 and the letters XEQ in columns 7-9
Binary routine deck

Data card — asterisk in column 1 and the letters DATA in columns 7-10
Control card 1

Control card 2

Control card 3

@ -1 OO U bW N

Types 2-5 are the same for every retrieve-formatter request. Type 1 can be changed at the
descretion of the analyst. Types 6-8 contain the request, and will control the routine.

Control cards. Each request requires from one to three control cards. The first card selects
the batteries and fields to be retrieved, the cycle range and increments, and raw data input tape.
The second card provides six additional cycle ranges, and the third is used when the outcard raw
data tape is processed by itself. In order to process more than one request on a singile computer
run, additional sets of control cards can be added to the end of the deck. A description of each
control card is given below.

Control card 1. The information punched into this card contains the request of the analyst for
abstracting data from the endcard data and/or outcard data tape. It can be used without control
card 2 if no additional cycle ranges are required, and without control card 3 if the outcard data
tape only is not required.

Control Card No. 1 (Figure 9)

Control
Item card columns Description

1 1 A "1" punch in column 1 of the control card will select endcarddata. A
"0" punch in this column will select outcard data, Figure 9 shows
the selection of outcard data.

2 2-13 A selection of data on one or more batteries is obtained by entering a
1" punch in the appropriate battery identification columns 2-13. The
illustration shows the selection of batteries 4, 8 and 9,

3 14-17 Items 3, 4, and 5 are listed separately but are used in conjunction with

one another. Item 3 specifies the first cycle number requested, Cycle
2500 is selected in the illustration.

12




SVSZII

|

| «©
— —— e— —m—— — —
~ N
—
wn wn
—
Py o
- o
~
— — — — . —— ]
® [
—
0 —
N
(=3 o
— — — — ——
- (=]
&)
N [
)
W N
)
e -
- — —— S
¥ -
Y — — —— — —_
<

w
e — —
)
~ 0
)
@ —
~ —_— ]
O —_
[X)
S -
w
—_ —
w
N

D)
> — — — U —
@

g —_
55— — e— —— o —
[

o

o

= — - e— = — —
~N —
= — — — —  — — —
o

fre —— — . e e e e e
o

0

F— — e e e ———
~

o [=3
>~ w
~ o
()

JHK_J “‘H—/\—‘W—J;\f—/\

N

[N W N

10
11
12

13
14

Description

Outcard or endcard data

Battery identification

Starting cycle

Interval between cycles

Number of increments

Phase
Time code

Field definition

Outcard data tape only

Least square fit =% of cycle
Statistical or non-statistical
Additional cycle range

Invalid data request
Cell cycle (outcard only)

Expired day

Figure 9—Retrieve-formatter routine control card 1
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Control

Item card columns
4 18-20
5 21-24
6 25
7 26-28
8 29-62

Description

The minimum distance between cycles specifies the minimum number
of cycles between the actual desired cycles. Starting with cycle 2500
and the minimum distance between cycles of 10, the following cycles
if found would appear on the retrieved data tape: 2500, 2510, 2520 ., . .
when a cycle cannot be found the closest higher cycle is used.

Item 5 specifies the maximum number of cycles desired. As illus-
trated, 21 increments of 10 cycles each would appear on the retrieved
data tape: 2500, 2510, 2530 ... 2690, 2700, The cycle range is be-
tween 2500 and 2700. The program will extract data only within this
range, even though the data may be sparse and cycle 2700 is reached
before 21 cycles have been retrieved.

The half cycle specification is actually a specification of charge or
discharge phase. A "0" punch in this column denotes the charge
phase of the cycle. A "1" punch denotes the discharge phase (Figure
9), and a ""2" punch denotes that the requested fields will be extracted
for both phases. A negative cycle appearing on the retrieval tape in-
dicates data is extracted from the discharge phase.

The time code columns of the card, columns 26 through 28, apply only
to the outcards. The digit in column 26 may be "0", "1", ""2" or 3",

A "0" specifies all data is requested for those cycles. A '"1" specifies
a request for a third order least squares polynomial fit of the selected
fields corresponding to Y = Ax® + Bx? + Cx + D. Delta time will al-
ways be the x-coordinate and must never be one of the requested fields.
The Y-coordinate may be any of the fields (maximum of 5), except delta
time. The output from a least squares fit request will contain standard
deviation and four coefficients (A, B, C and D) for each field requested.
In order for this to occur a "1" must also be punched in column 65
(item 10), A "2'" or "3" in column 26 is used in conjunction with
columns 27 and 28, Columns 27 and 28 specify the actual percentage

of the cycle (time duration) that data are desired. The illustration
shows 91 percent of the cycle. A "2" in column 26 would specify the
first 91 percent of the cycle and a 3" in this column would specify

the last 91 percent of the cycle. A "0" in column 26 would specify 100
percent of data in the cycle. The last 91 percent of the cycle is illus-
trated. When there is a ""1"" in column 65 there will be a least squares
polynomial fit of the specified percentage of the cycle requested.

The various fields of the endcard and outcard data tapes are called out
by field number (Table 3). There are 15 separate outcard fields and

14




Table 3

Definition of field numbers for retrieve formatter routine

Field numbers Actual outcard field Actual endcard field
FO1 Time Time duration
s FO2 Elapsed Time Amp minutes
F03 Average Instant. Power Watt minutes
‘ F04 Current Energy efficiency
1 R FO5 Pressure Amp hours
- FO06 Voltage of cell 0 Watt hours
FO7 Voltage of cell 1 Avg. current
F08 Voltage of cell 2 Min. current
F09 Voltage of cell 3 Max. current
F10 Voltage of cell 4 Avg. power
F11 Voltage of cell 5 Min. power
Fi2 Voltage of cell 6 Max. power
F13 Voltage of cell 7 Current efficiency
F14 Voltage of cell 8 Avg. voltage
Avg. current
F15 Voltage of cell 9 Cycle of cell 0
F16 Cycle of cell 1
F17 Cycle of cell 2
F18 Cycle of cell 3
F19 Cycle of cell 4
F20 Cycle of cell 5
F21 Cycle of cell 6
F22 Cycle of cell 7
F23 Cycle of cell 8
F24 Cycle of cell 9
F25 Maximum variation
F26 R. time
Control

Item card controls

8 (continued)

15

Description

26 endcard fields noted in the table. To select any parameter such as
voltage, pressure or current it will be necessary to specify its two-
digit numbered field. The first field illustrated on the sample control
card is field 11, "'voltage' for cell 5. All remaining fields desired, up
to 16, are likewise selected by 2 digit numbers. The fields desired
need not be sequentially numbered. Endcard fields differ from outcard
fields and can only be distinguished in the retrieve-formatter routine
by requesting the outcard raw data tape (0 in column 1 of control card
1) or endcard raw data tape (1 in column 1 of control card 1).




Control

Item card columns

9 64

10 65

11 66

12 67

13 68

14 69

15 70-72

Control card 2 (Figure 10)

Description

A "0" in column 64 is required when only an outcard raw data tape is
supplied as input. It requires that control card 3, which contains total
ampere hours and total time duration for charge and discharge, be
included in the deck., A '"1" or blank in this column will require both
endcard and outcard raw data tape input for an outcard data request,
and an endcard raw data tape only as input for an endcard data request,

A "1" in column 65 is used in conjunction with item 7 (column 26) to
specify a least squares polynomial fit. A "0" or blank in this column
is a request for the actual raw data.

Column 66 can be used to describe a statistical ("'1") or nonstatistical
("0") request. A "1" in this column will cause the retrieve routine to
stop abstracting data when a blank or -0 value is found on the raw data
tape. A "0" in this column will allow the routine to continue to abstract
until the cycle range request is satisfied.

A digit "1" in column 67 indicates that additional ''cycle ranges' are
necessary. Control card 2 must be included with the routine deck.
The illustration shows additional cycle ranges are necessary.

A digit "1" in column 68 of the control card will cause all invalid data
within the request to be written on the retrieved data tape, otherwise,
all invalid data will be bypassed.

In certain cases it may be desirable to specify a particular cell cycle
instead of a battery cycle. A 1" punch in column 69 will give the
analyst this option. The actual cell desired (01 - 09) will be punched
in the first field definition (Columns 29 and 30).

To provide for later checking or sorting, the analyst will enter the
expired day of the year in columns 70, 71 and 72,

The first cycle range is requested on control card 1 from columns 14-24 (items 3-5). Upto
six additional ranges can be specified with control card 2 illustrated in Figure 10.
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Figure 10—Retrieve formatter routine control card 2
Control
Item card column Description

16 1-4 This is the starting cycle number. It has the same description as item
3 on control card 1, except that it is the second range.

17 5-7 The increment desired is punched into columns 5-7. Item 17 has the
same description as item 4 in control card 1, except that it refers to
the second cycle range.

18 8-11 The number of increments is punched into columns 8-11. It has the

same description as item 5 in control card 1 except that it is the
second cycle range.

17



Control

Item card columns Description

19-21 12-22 Same as items 16-18 except cycle range 3
22-24 23-33 Same as items 16-18 except cycle range 4
25-217 34-44 Same aé items 16-18 except cycle range 5
28-30 45-55 Same as items 16-18 except cycle range 6
31-33 56-66 Same as Items 16-18 except cycle range 7

Control card 3 (Figure 11)
Item Description
34 Columns 1-10 contain the total ampere hours of charge. The value can appear

anywhere in these columns but a decimal point must be included,

Item

l “
=3
l 35
=3
~

36
v
8
«

37
v
-

Description

Amp hrs
charge

Amp hrs
discharge

Time duration
charge

Time duration
discharge

18

Figure 11—Retrieve formatter routine
contro! card 3
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E Item , Description
35 Columns 11-20, Same as Item 22 except for discharge.
36 Columns 21-30 contain total delta (elapsed) time — in hours of charge. The restric-

tion is the same as item 23,
37 Columns 31-40. Same as item 24 except for discharge.

Instructions to computer operator. The following instructions are given to the operator when
submitting the data tapes and routine card deck for processing.

1. Mount endcard binary data tape on logical tape setting of A-8. If anadditional endcardtape is
‘ necessary to accommodate the raw data, the second tape is mounted on logical tape setting
‘ A-1T.

2. Mount outcard binary data tape on logical tape setting B-8. If an additional outcard tape is
necessary to accommodate the raw data, the second tape is mounted on logical tape setting
B-7. Caution — The second endcard and outcard tape must begin with the same cycle of the
same battery.

3. The retrieved binary data tape has a logical tape setting of B-9 (Output).

4. The off-line (history tape) will have a logical tape setting of A-3. A printout of this tape
is requested (the list routine is not required).

5. For additional requests the operator is instructed to press START upon completion of run.
6. Fortran II — EXECUTE

7. Average machine time for a run is 2 minutes.

Pseudo Generator Routine

The purpose of the pseudo generator routine is to enable the analyst to obtain cell, battery, and
other related parameters not present on the retrieved or raw data tapes. The method of generat-
ing pseudo data tapes is illustrated in Figure 12, The input required is a retrieved data tape or
another pseudo data tape. The pseudo generator routine deck including two sets of one to sixteen
pseudo equation cards supplied by the analyst are used to control the routine. The resulting out-
put is a pseudo data tape containing the defined pseudo fields appended to the original retrieved
data fields. The original request of the retrieve-formatter routine and the defined pseudo equations
are listed.

Card deck arrangement. The pseudo field generator deck arrangement appears in Figure 13,
The card types appearing in the figure are described below.
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Card type

1

RETRIEVED | B9 !
DATA |
TAPE

—
7090 o ]

SERIES "o

COMPUTER

PSEUDO FIELD
GENERATOR ROUTINE
DECK AND EQUATION
CARDS

PSEUDO
DATA

CONTROL
CARD
JAPE

TAPE

OFF-LINE
PRINTER

Figure 12—Pseudo field generator routine functional flow diagram

Description

Run identification card — must have an asterisk punched in column 1 — any
other information may be punched in columns 2-72,

Pause card — has an asterisk punched in column 1 and the word PAUSE
punched in columns 7-11.

Execute card — has an asterisk punched in column 1 and XEQ punches in
columns 7-9.

This is a set of 7 cards which constitute the control information of the FOR-
TRAN source language subroutine mentioned in the input section.

Pseudo equations start card — has a C punched in column 1 and the words
PSEUDO EQUATIONS START HERE punched in columns 7-34, This card is
used to indicate to the analyst where he must ingert the pseudo field equation
cards.

20




3

Card type Description

6 The set of pseudo field equation cards is to be inserted by the analyst.

7 Pseudo equations endcard — has a C punched in column 1 and the words
PSEUDO EQUATIONS STOP HERE punched in columns 7-33. The card is used
to indicate to the analyst where he must insert the pseudo field defining cards.

8 Return card — has the word RETURN punched in columns 7-12. This is another
control card of the FORTRAN source language subroutine,

9 Endcard — has the word END punched in columns 7-9, This card is the termi-
nal card of the subroutine.

10 A set of binary punched cards which constitute the main body of the pseudo
field generator program.

11 Data card -- has an asterisk punched in column 1 and the word DATA punched
in columns 7-10. This card is used to indicate where the analyst is to insert
the second set of the pseudo field defining cards,

CARD TYPE 13 END ]
7‘_ _______
» PSEUDO FIELD 7]
7 EQUATION CARDS ,7
DECK 2
/
CARD TYPE 12 S — /J
/
CARD TYPE 11 “DATA ..ll//
BINARY
DECK
CARD TYPES 10 _/
CARD TYPE 9 4 END
CARD TYPE 8 ( RETURN
PSEUDO EQUATION
— _CARDS START CARD TYPE 7
/ PSEUDO FIELD 1 |——FCARD

7/ EQUATION //

4 CARE_(/ J CARD TYPE 6

r DECK 1

PSEUDO EQUATIONS | |
START HERE CARD TYPE §

/ CARD TYPE 4

FORTRAN SOURCE
SUBROUTINE

*XEQ
EXECUTE CARD | CARDTYPE3

*PAUSE
PAUSE CARD | CARDTYPE2
rpseuoo GENERATOR

1D CARD

CARD TYPE 1

Figure 13—Pseudo field generator routine card deck arrangement
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Card type Description

12 The second set of the pseudo field defining equations to be inserted by the
analyst.
13 Endcard — has the word END punched in columns 7-9. This card is the ter-

minal card of the entire program.

Card types 1, 6 and 12 are prepared by the analyst and put into the proper position in the card
deck prior to submitting the routine deck to the computer operator. All other types remain un-
changed for every run,

Card type 1 contains a statement which identifies the specific request for the analyst. It does
not take part in the routine and is later printed out as punched.

Types 6 and 12 are identical sets of pseudo equation cards which must be defined by the
analyst. A comment (identification) card may be inserted among the pseudo field equation cards.

Pseudo field equation cards. The analyst can request from one to sixteen pseudo fields using
this routine. Each pseudo field equation must be punched on a separate card. Three examples of
pseudo field equations are given in Figure 14. Note that columns 1 to 6 are blank. The letter P
must appear in column 7 followed by the pseudo field number (1 in Example 1), an equal sign (=)
and then the equation. Columns 73 to 80 may contain any identifying symbols or code desired by
the analyst.

The equations are FORTRAN II statements which means that all operations valid for FORTRAN
II can be used. Some of these are listed in Table 4 along with the symbolic language.

The fields available from the raw data tape and from the retrieve-formatter tape, together
with their symbolic field names, appear in Table 3. The method used for referencing the desired
retrieved data fields and pseudo fields in the pseudo field equations is described using the examples
in Figure 14,

Example 1

After using an endcard raw data tape as input to the retrieve-formatter routine, a retrieved
data tape was generated. This tape serves as input to the pseudo field generator routine. In the
example, pseudo field 1 (PI) is set equal to the result of data field 2 (amp minutes) divided by the
sum of data field 6 (watt hours) and data field 4 (energy efficiency). Pseudo field 1 (PI) will be
calculated using these specific fields for every cycle on the retrieved data tape.

Example 2

This example is similar to example 1 except that in addition to the inclusion of a data field
(FO01) in the equation, a pseudo field, the value for cycle (cyc), and a constant (7.24) were included.
In the equation pseudo field 2 (P2) is set equal to 7.24 plus the quotient of pseudo field 1 (P1) times
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Table 4

Symbols Used in FORTRAN II Language

Operation Symbol

1. Exponentation *x

2. Division /

3. Multiplication

4, Addition +

5. Subtraction -

6. Sine (ARG) SINF (ARG)

7. Cosine (ARG) COSF (ARG)

8. Arctangent (ARG) ATANG (ARG)

9. Natural Log (ARG) LOGF (ARG)
10, Log,, (ARG) LOG10F (ARG)
11, e 9 EXPF (ARG)
12. YARG SQRTF (ARG)
13. |ARG | ABSF (ARG)

NOTES: a. If the operations used in the expres-
sion are not explicitly ordered by
parentheses, the order of the first
five operations will be as shown.

b. The (ARG) above must be any legiti-
mate arithmetic expression.

c. For the availability and symbols of
other operations see any FORTRAN

I instruction manual.

Example 3 - least squares fit of the data

cycle number times data field 1 (time duration). Any constant may be used provided it contains a
decimal point and is in the range of -1 X 107*° to + 1 x 10°¢,

Ar option of the retrieve-formatter routine allows the analyst to request a least squares poly-
nomial fit of the outcard data. In this case, as noted earlier, the retrieved tape contains the
standard deviation, the coefficients of the polynomial and the time duration for each cycle in place
of the actual single-valved fields. The polynomial which uses the coefficients is

P = Ax’+ Bx2+ Cx + D,
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EXAMPLE #1

/ P1 =F02/(F06*F04)

il

RN

RN

[

(N

Iy
|

1t
12345678910

EXAMPLE #2

2=P1+X*FO01+7.24

P
|
|
!
!
|
|

!
12345678910

EXAMPLE #3

FO1(2)*X*+x34+ FO1(3)*xX*+x24+ FO1{4)*X+ FOI(5)

/

I
I
P
1
'
P
u
I

EXAMPLE #4 Comment Card

/(‘: Any comment desired

I
1
|
I
|
I
1

2345678910

Figure 14—Examples of pseudo field equation cards
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where A, B, C, D are the coefficients and X is the time described in Table 5. The field designations
for these coefficients are included in the table. '

In order to calculate the value for this polynomial at a given time, the pseudo equation card in
example 3 must be supplied. In example 3 pseudo 16 (P16) is set equal to the result of the A
coefficient of data field 1. (F01(2))times the time cubed (X ** 3), plus the B coefficient, (FO1 (2))
times the time squared (X ** 2) and etc., X represents the total time. If the value of the field at a
particular time were required, the specific time would be inserted in the place of X, If the value
of the field were required at the midpoint of the cycle, the symbol (X/2) would be inserted in place
of X.

Table 5
Symbolic names, least square fit data
Symbolic name Actual outcard data
X Time duration for all fields in a particular cycle
Fo1 (1) The standard deviation of the polynomial fitted
to the outcard data of field number 01

FO01(2)=A The coefficient of the X* term of the polynomial
F01(3)=B : The coefficient of the X? term of the polynomial
Fo1(4)=C The coefficient of the X term of the polynomial
FO1(5)=D The constant term of the polynomial

FO1 is the number of the data field requested for least square fit

Example 4 — comment Cards

Example 4in Figure 14 illustrates the format of the comment card. The letter C must be in-
serted in column 1 and the actual comment begins in column 7. The comment card is similar to
the run identification card because it has no functional use except to interject appropriate com-
ments among the «~tual field-defining equations. It was noted that the use of this card was optional.

Because of the nature of the pseudo generator routine, the analyst is not bound to insert only
pseudo field defining cards into the FORTRAN source language subroutine. Any legal FORTRAN
statement with the exception of a COMMON statement could be used, which means that a subroutine
could be written in FORTRAN II language, and submitted in place of or included among the pseudo
field equations if desired.

The details of other type statements are not mentioned because they are not to be used by the
analyst. However, they can be found in any FORTRAN II instruction manual,

Instructions to the operator. The following instructions are given to the computer operator
when submitting the retrieve or pseudo data tape and the pseudo field generator card deck.
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1. If a retrieved data tape is used as input, mount on a logical tape setting of B-9. If another
pseudo field tape is used as input, mount on a logical tape setting of B-T.

2. The output tape of the pseudo field generator routine has a logical setting of B-17.

3. FORTRAN II — compile and execute.

4, The time required for computer usage depends on the number and type of pseudo field
equations. The average request would probably be 2 minutes.

Data List Routine

The data list routine is used to print out the data in tabular form of either a retrieved data
tape or pseudo data tape as in Figure 15. An example of a retrieved data tape with least squares
fit option as shown in Figure 16. The listing of a pseudo data tape (Figure 17) is also shown. A
non-least squares retrieved data list would be identical to the pseudo data list without the pseudo
fields.

Card deck arrangement. The arrangement of the data list deck appears in Figure 18, The
cards required are described. It will be noted that no control cards are required. The deck is
the same for every request.

PSEUDO
OR
RETRIEVED
DATA TAPE

B-9

D

DATA LIST ROUTINE
CARD DECK

COMPUTER -

DATA
LIST
TAPE

Figure 15—Data list routine functional flow diagram
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BATT  CYC
o -1802
' ¢ -1403
0 1895
4
0 -1395
[} 1896
[4] -1896
BATT CYC
0 -621
0 -621
‘ ¢ -s21
|
1 0 -621
:
!
‘ 0 -s21
0 -621
.
0 -621
0 -621
0 -621
0 -621

w N

W BN WA WRNe Wl WRe WN W

w N -

1.00000€
1.00000E

1.00000E
1.0000CE

1.00000€
1.00000E

1.00000€
1.00000E

BATTERY TEST DATA PAGE 28
FLD NA STO. DEV. X 4 TIME DUR.
Vo 6.955356-03 -6.73033E 00  4.11483F 00 —1.03752€ 00  1.35755E 00 4.97200€-01
Vi 4.54547E-03 =5.68365E 00  3.58894E 00 —-9,59844E-01  1.35496E 00
v 2 1.262646-03 =-2,30172E 00  1.69965E 00 -6.99512E=01  1.35754€ 00
v 3 1.69028E-03 -4,22969E 00  2.63438E 00 -8,09082E-01  1.35938E 00
V4  3.702106-03 -5.67769€ 00 3.55046E 00 =-9.63330E-0L  1.36563F 00
Pl-8 4.89995E-01  4,92201E-01  4.9838GE-01  4.95353E-01  4.94914E-01  1,80200€ 03  1.0000GE 36
P9-16  1.00000F 36 1.00000€ 36  1.00000E 36  1.00000€ 36 1.00000E 36 1.00000F 36  1.CCOOOF 36
v o 6.92380E-03 =-6.82923E 00  4.212T6E 00 =-1.06713E 00  1.36028E 00 4.97100€6-01
vl 4.94750E-03 -5.55977€ 00  3.46991E 00 =—9.31651E-01  1.35383E 00
v2 6.6711BE-04 -1,89820E 00  1.33945E 00 =6.07072€-01  1.35218E 00
v 3 1.96650E-03 =-4.COL27E 00  2.44929€ 00 ~—7.63697€-01  1.35707F 00
vV 4 4.49625E~-03 -5.58380F 00 3.467B5E 00 ~9,38566E-01 1.36446F 00
P1-8 4.90071E~01  4.920656-01  4,98425E-01  4.95557E-01  4.9525LE-01  1.803COE €3  1.0NO0GE 36
P9-16  1.00000€ 36 1.00000E 36  1.00000E 36 1,00000F 36  1.00000F 36  1.00000F 36 1.CO000E 36
v o 1.88803€~03 6+49399E-03 -4.77360E-02 1.32626€-01 1.26768t 00 3.25620€ OC
Vi 1.328416-03  5.70765E-03 =-4.307136-02  1.257456-01  1.26434F GO
v2 1.96291E=03  5.54422E-03 -4.24840E-02  1.35146E-01  1.25665€ 00
v 3 2.71783E-03  6.987526-03 =-5.10326E-02 1.471956-01  1.25470F 06
v 2.50580E-03  7.489826-03 =-5.389476-02  1,52183£-01  1.25548F €O
P1-8 3.57125€ 00 -3.55864E 00 3,58023E 00  3.57999E 00  3.58310E 00  1.B9500E 03  1.00000F 36
P9~16  1.000006 36 1.00000E 36 1.00000E 36 1.GO000F 36 1.00000F 36 1.GO0GCE 36  1.00000E 36
vao 8.915856-04 -2.51162E 00  1.67053E 00 -6.49211E-01  1.34679F 00 4.97000€-01
V1 1.05770E-03 =-1.51446E 00 1.17984E 00 =-5,68513E-01 1.34124F 00
v 2 8.61961E-04 =-2.02348E 00 1,38570E 00 =~6.09359E-01  1.35192€ 00
v 3 3.07707E-03 =-5.32061E 00  3.25845E 00 =-8.95264E-01 1,36228F 00
Vo4 5.65903E-03 =-6,73805 00  4.23C35 00 ~1.07461F 00  1.37012F CO
Pl-8 4.95379E-01  4.97251E-01  4.979BBE-01  4.949326-01  4.94849E-GL  1.895C0F 03  L.CGOODE 36
P9-l6  1.00000E 36 1.00000E 36 1.00C00E 36 1.CO000E 36  1.000GOE 36  1.00000F 36  1.CO000F 36
vV o 2.03353E~03 7.21898E-03 -5,16223E-02 1.38765€-01 1.26491E 00 3.,2564CF 00
v 1.70958E-0C3 5.79357F-03 -4.37436E~02 1.27491E-01 1.26246E CO
v 2 2.44696E-03 6,4C404E-03 -4,69150F-02 1.41908€6-01 1.25359E C0
v 3 3,22428E-03  B8.50101€-03 =-5.89335€-02  1.58948E-Cl1  1.25011F 00
v 4 2.669G5E-03  B.51614E-03 =5.97418£-02  1,62291E-01  1.25051F 0O
P1-5 3.57084E 00  3.55713E 0O  3.57969E 00  3.57940f 00  3.5875LE 00  1.896CCE 03 1.0CO00F 36
P9-16 1.00G00E 36 1.00000E 36 1.00CCOF 36 1.00000E 36 1.000C0E 36 1.00000F 36 1.00C00€ 36
v o 5,002520~04 =-2.63592E 00  1.75197E 00 =6.66601F-01  1.3476SE 00 6.96800E-01
v 1.03253E-03 -1.64912E 00 1.221€65F 00 -5.68493E-01 1.340428 GO
v 2 5,745156-04 =-2.1242BE 00  1.47056E U0 ~6.30650E-01  1.35267F €O
v 3 2.61218E-C3 -4.T73674Et OC 2.89647E 00 -8,35601E-01 1.35972E CC
V 4 4.26278E-03 =5.91396E 00 3.71522E 00 =-9.93431E-01  1.36709E 00
Pl-8 4.94971E-Cl 4.96464E-01 4.937548E-01 4,94911E-C1 4.94820E-01 1.89600F ©3 1.0C000E 36
P9-16  1.C0000E 36  1.00000E 36 1.0CGCOE 36  1.00000E 36  1.00000F 36  1.C0OOCE 36  1.COO0NE 36
Figure 16 — Sample printout of pseudo data tape — least squares fit request
BATTERY TESTY DATA PAGE 107
D TIME CUR vo v 2 vs v e v Pl
P2 P3 Pé Ps Pe 7 P8 P9
»10 P11 P12 °13 P14 3t P16
2.623006-C1  3.15500E 00  1.25300E 0F  1.26100E N0 1.26000F 00  1,24800F o0 1,25800F 0 B,27556E-01
1.25300E 00 1.26100E DO  1.26000E 00  1.2480E 00 1.258A0E 00  1.AONMNE 36  L.NDONDE 36  1.0CADAE 36
1.00000E 36 1.00000E 36 1.0000NE 36 1.00000E 36  1.00NO0E 36  1.00000E 36  1.0M00DE 36
2.89000E-01  3.15500E 0D  1.247CNE 00  1.254)0E 90  1,2530CE 00  1.24100€ 90 1,25100E B0 9,11795E-01
1.24700E 00  1.25400E ON  1.25300F 00  1.24130E 00  1,2510ME nn  1,0000ME 36  1.NODNDE 36  1.0000NF 36
1.00000E 36 1.00000F 36 1.00000F 36  1.00000E 36  1.0000ME 36  1,N01NE 36  1,PACORE 36
3.148C0E-C1  3.15500E 00  1.23800E N0  1.24700E 00  1.24600F €O  1.23600F 07 1,24400€ 060 9,93194E-91
1.238C0€ 00  1,24700€ 00 1,24600E 80  1.23600E 0N  1,264N0F 00  1,0009°F 36  1.NCNPOE 36 1.NONOOE 36
1.00000E 36 1.00000E 38  1,00007E 36  1.A0000F 36  1.f00CDE 36  1.MONOCE 3&  1.0ANNRE 36
3.40600E-01  3.15400E 00  1.23100E 00  1,24100E 00  1.23700F A0 1,22700F 00  1,23600E 70 1,07625F 00
1.23100E 00 1,24100E 00 1.23700E 00  1.22790E 00  1.23600E O 1.000NDE 36  1.00090E 26  1.AROROE 38
1.00000€ 36 1.000C0E 36  1.00ANOE 36  1.COONCE 36  1,0MONOE 36  1.0000PE 36  1.AONONE 36
3.665006-C1  3.15500E OC  1.22300E 00  1.23300E 00  1,22800F 1O 1,2200CE ON  1,22800F 70 1.15631E 0
1.22300E Oh  1,23300E OO  1,22800F 00  1.22000E 0N  1.22BA0F 00  1.00NACE 36  1.0NRONE 36 1.ARARAE 36
1.00000€ 36 1.00000E 36  1.00000E 36 1,AN00CE 36  1.0DDOOE 36  1,00000E 36  1,0000RE 36
3.923006-01  3.15S00E 00  1.21500E 00  1.22500E 00  1.21800F 00  1.21200E A0 1,22000E A0 1,23771E 00
1.21500E 00 1.22500E 00  1,21800E 00  1,21200E 00  1.2200PF A0  1,00N0NE 36  1,0000ME 36  1,0NODNE 3
1.00000E 36  1,00000F 36 1.00000F 36  1.00000E 36  1.00000F 36  1,000ABE 36  1,00N00F 36
4,19000E-01  3,15500E 00  1.206006 00 1.2190CE 00  1.20900F N0 1.20500E AN 1,20900E N0 1,32194E 00
1.20600F 60 1.21900E 00  1.209A0F 0D  1.20500E O  1.2096CE 00  1,000Q0E 36  1.ANOADE 36  1,0A0ONE 36
1.000006 36 1,00000F 38  1.00000F 35 1.0NDODE 36  1.0000RE 36  1.POODE 36  1.000M0E 36
4.44600E-01  3.15500E 00  1.19700F 00  1.20900E N0  1.19600F O  1,19TO0F #0  1,20000F 00 1,40271E 00
1.19700E hO  1.20900E 00  1.19600f 00 1,1979CE 00  1.20000E 00  1.000ANE 36  1.00M00E 36  1,ARNN0E 36
1.00000E 36 1.00000E 36 1,00000FE 36 1.00000E 36  1,0D000F 36 1.M0000E 36  1.00NANE 36
4.712006-01  3.15500€ 00  1.18700E 00  1,20100E 00  1,18200F 60  1.18300E A0  ],19000F 80  1.48664E 00
1.18700E €0 1,20100E 00  1.18200€ 00  ],1890NE 00  1.19000F DO  1.ONNONE 34  1,AO0NAE 34  1,0RABRE 36
1.00000€ 36 1.00000E 36  1.00000F 36  1.N00E 36  1,00000E 36  1.N0000E 38  1.000ANE 34
5.00000£-01  3.15400E 00  1.17900E 00  1,19500F DO  1.16300F 00 1,18000F 00 1.178N0F NN 1,S7700E N0
1.17900E 00 1.19500E 00  1,16500F A0  1.18000E 00  1.17800F 90  1,M000NE 36  1,NODNAE 36  1,N00NOE 36
1.00000E 36 1.00000E 36  1.00000E 36 1,00000E 36 L.0DNDOE 36  1.CORINE 36  1,00000E 36
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Figure 17—=Sample printout of pseudo data tape =— actual data request

1.00000€
1.00000E

1.00000€
1.00000E

N

™

N -

36
36

36
36

36
36

36
36

36
36

36
36



—
Id
e
wd
rd
P
Bgé‘é’f(" Ze—— CARD TYPE 4
*XEQ
EXECUTE — CARD TYPE 3
CARD
*PAUSE
PAUSE CARD - CARD TYPE 2
*LIST ROUTINE
ID CARD ~ CARD TYPE 1

Figure 18=Data list routine card deck arrangement

Instructions to the operator

1. Mount input tape (retrieve data or pseudo data) on logical setting of B-9.

2. Use 132 print position paper.

3. Multiple tapes may be printed by pressing start after completion of each run.
4. FORTRAN II — Execute.

5. Average machine time for a run is 2 minutes.

Statistical Analysis Routine

The statistical analysis routine is used to perform statistical calculations involving the fields
and pseudo fields on the retrieved or pseudo field data tapes, and print out the results in suitable
data listings (Figure 19). The analyst may select from a retrieved data or pseudo data input tape
the fields and/or pseudo fields to be processed and the statistical calculations to be made.
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The routine card deck, with a control card added by the analyst, is used to control the com-
puter operation. The selected fields are operated on statistically in three steps. In the first step,
the mean, variance, and standard deviation of the selected fields are calculated. In the second
step, a matrix of linear correlation coefficients is calculated. In the third step, the coefficients of
the multiple linear regression equation expresses the dependence of one of the variables
(the one specified by the analyst via input control card data), considered as the dependent vari-
able on the others, considered as independent variables. The program computes the regression
coefficients by "entering" the independent variables into the equation one at a time., At each
"entrance,’ the program removes from the equation a variable whose contribution to the variance
is insignificant, or, if no variable can be removed, enters into the equation that variable which
produces the largest reduction in the "unexplained' variance of the dependent variables. The re-
sults of each step are printed out at the conclusion. Printed out as a heading are the retrieve re-
quest, the pseudo request, and the statistical request. Figure 20 is an example of a printout of a
statistical analysis request when all three steps are requested. The headings are eliminated.

Card deck arrangement. The deck of input cards in proper order is illustrated in Figure 21,
The cards types are:

Card type Description

1 Identification card - asterisk in column 7 and run identifying comment in
columns 7-72,

2 Pause card., Asterisk in column 1 and the letters PAUSE in columns 7-11,
3 Execute card. Asterisk in column 1 and the letters XEQ in columns 7-9,
4 Binary program deck.
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END OF
DATA CARD

CARD TYPE 8

/

CONTROL CARD 2
CARDTYPE7

STATISTICAL
ANAL YSIS
PROGRAM
CARD TYPE 6 CONTROL CARD 1
/'DATA
DATA CARD
CARD TYPES5 e}

/

L CARD TYPE 4
BINARY
PROGRAM DECK

*XEQ
EXECUTE CARD

"PAUSE
PAUSE CARD
je— — CARD TYPE 2

*STATISTICAL
ANALYSIS

je—0  CARD TYPE 3

ID CARD e CARDTYPE]

Figure 21—>Statistical analysis routine card deck arrangement

Card type Description
5 Data card. Asterisk in column 1 and the letters DATA in columns 7-10,
6 Statistical analysis control card No. 1.
7 Statistical analysis control card No. 2.
8 End of data card - a card with 2 9 in column 1.

Card types 6 and 7 must be supplied by the analyst. The other types appear whenever a re-
quest for a statistical analysis is made.

Control cards. The first control card allows the analyst to select the fields to be processed
and the statistical operations to be performed. At least one control card must be prepared by the
analyst for the statistical analysis routine to work. To run multiple requests, an additional set of
control cards must be added after control card 2 prior to the end of the data card.
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Figure 22=Statistical analysis routine control card

32



Control card 1

Description
Digitin I
Item Column column Input tape Operations

1 1 In column 1 is specified the type of statistical calculations, and the
retrieved or pseudo data input tape. The following are the choices the
analyst can make when requesting a statistical analysis:

1 Retrieved tape Mean, variance, and standard deviation.

2 Retrieved tape Mean, variance, standard deviation, and linear
correlation,

3 Retrieved tape Mean, variance, standard deviation, linear correla-
tion, and multiple stepwise linear regression.

4 Pseudo field tape Same as 1,
5 Pseudo field tape Same as 2,
6 Pseudo field tape Same as 3.

2 2 Column 2 describes the fields or pseudo fields to be processed.

Field ~ pseudo field continuation requested

All fields and pseudo fields on input tape.
All fields and specified pseudo fields. (See items 3 and 4)
All pseudo fields and specified fields. (See items 3 and 4)

W N =

Only specified fields and specified pseudo fields. (See items 3 and 4)

3 3-5 Columns 3-5 contain the field or pseudo field designated to be the de-
pendent variable. It is specified in the form of a field number (FO01)
for retrieved data, and a pseudo field number (P01) for pseudo field
data which is consistent with items 1 and 2.

4 7-63 Columns 7 through 63 contain all fields and pseudo fields to be
processed as independent variables in the statistical analysis routine.
Columns 7-63 are divided into segments of three columns, each for
fields specified by F01 and pseudo fields P01, etc.

5 64-67 Columns 64 through 67 contain the "entry' F level value to be used in
conjunction with a multiple regression type run (item 1 = 3 or 6).

6 68-71 Columns 68 through 71 contain the "removal" F level value to be used
in conjunction with a multiple regression type run (item 1 = 3 or 6).

7 72 Column 72 contains the additional input control card indicator. A value
of zero means no additional control card follows. A non-zero value
indicates the presence of an additional control card.
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Control card 2

Additional independent variable fields can be requested by using a second control card, Col-
umns 1-60 of the second card are divided into segments of three columns each. The additional
fields and pseudo fields are designated in the same manner as described in item 4.

Instructions to the computer operator

(1) Mount input retrieved tape on a logical setting of B-9. Input pseudo tape is mounted on a
logical tape setting of B-T.

(2) Use 132 print position paper.
(3) Multiple tapes may be printed by pressing ""START" after completion of each run.
(4) FORTRAN II - EXECUTE.

(5) Machine time for the average run is estimated at 2 minutes. (Since the nature of the
program tends to produce considerable output, a cutoff limit of 500 pages per run was
added to the program.)

Printed Plot Routine

The printed plot routine is used to abstract the information requested by the analyst in the re-
trieve-formatter and pseudo field generator routines, and to present the results in a printed plot
form (Figure 23). The routine card deck, with control cards included by the analyst, controls the

Figure 23—Printed plot routine functional

flow diagram

oo

Yoo

PRINTED PLOT ROUTINE
CARD DECK

COMPUTER

PRINTED,
PLOT

iz

Printed
Plot
Tape
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computer so that the data is extracted from the input tape, recorded on an intermediate output

tape, and then printed out in the plot form with dimensions. Also printed are the retrieve-formatter
request statements, the pseudo generator request statements, and the printed plot request state-
ments,

Figure 24 is a sample of a printed plot. The term printed plot refers to the fact that the data
points are printed by an IBM 1460 computer which presents the curve in a discontinuous format
similar to that of a multiprint recorder. Either numerals, letters or symbols can be used to desig-
nate data points.

Any five variables (Yl » Y, Y, Y, Ys) corresponding to any retrieve or pseudo fields can be
plotted vs. any other variable (X) which can be a retrieve or pseudo field. The analyst has the
capability of defining the coordinates and their sensitivity, setting the size of the grid spacing, and
the total width and length of the graph image., The maximum allowed for one continuous plot is 500
lines (8 pages).

Card deck arrangement. The card deck arrangement is illustrated in Figure 25. The follow-
ing are the card types required and a brief description of each:

Card type Description
1 Identification card.

Asterisk in column 1 and run identification numbers in columns 7-72.

2 Pause card. Asterisk in column 1 and the letters PAUSE in columns 7-11,
3 Execute card. Asterisk in column 1 and the letters XEQ in columns 7-9.
4 Binary routine deck.

5 Data card. Asterisk in column 1 and the letters DATA in columns 7-10.

6 Control card 1.

T Control card 2.

8 Control card 3.

Card types 2-5 are always the same for every run in which a printer plot is requested. Type
1 is a statement defined by the analyst for identification purposes which does not affect the routine.
Types 6-8 control the routine and are to be supplied by the analyst. The three control cards are
required for each request of the printer plot. For successive requests, additional groups of the
three control cards are placed behind the first group of three.

Control cards. Control card 1 chooses the input tape, selects the scale factors, and deter-
mines the X and Y variables to be plotted. Control card 2 sets the Y variable maximum and
minimum and determines the direction of X and Y. Control card 3 sets the X variables maximum
and minimum, and the number and value of ranges to be plotted.
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Figure 24—Sample printout of printed plot tape
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Figure 25—Printed plot routine card deck arrangement
Control card 1 (Figure 26)

Control card
Item column Description

1 1 A "0" in column 1 selects a retrieved data tape. A "1" in column 1
selects a pseudo data tape.

2 2 To use actual scale factors and three places to the right of the decimal
for both X and Y, punch a 0" in column 2, and ignore items 3-6 (col-
umns 3-6). (A "0" punch means actual scale factors, and three places
to the right of the decimal point corresponding to 0, 3, 0, 3 in columns 3-6).
For any change punch a 1 in column 2,

3 3 The numeral punched in column 3 is equal to I where printed values of
the ordinate (Y) are 10" times the actual values. A zero in this column
as shown in the figure means the actual values are to be printed along

- the ordinate.

4 4 The numeral punched in column 4 is equal to J where printed values of
the ordinate (Y) will have J digits following the decimal point, A "2"
punched in this column requires two places following the decimal so that
the value along the ordinate will have two digits X.XX.

37



— —
(XY —
w [
. — -—
F o
(9, ) o
o o

§

8
0

6
L S

AN St
0

vl
t

St
0

l
t
I e — — M J ,

~

-

0 o
2] o
N o
N

N N
aN

N -
') -
s

N

4 £
8 *

ié

i or|ec

|

ltem

-—

o ~bWN

10

1

12

Description

Run type

Actual scale factors
Y ordinate multiplier
Y ordinate decade

X abscissa multiplier
X abscissa decade

Horizontal lines

Horizontal spaces

Vertical lines

Vertical spaces

X Variable field

Y Variable fields

Figure 26—Printed plot routine control card
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Control card

Item column
5 5
6 6
7 8-9
)
8 11-12
9 14-15
10 17-18
11 20-22
12 23-26
27-30
31-34
35-38
39-42

Control card 2 (Figure 27)

Item

Control card

column

13

1-10

Description

Column 5 is the same as item 3 except referenced to the abscissa (X).
A "0" is shown in the figure.

Column 6 is the same as item 4 except references to the abscissa (X).
A "0" is shown in the figure which indicates no digits to the right of the
decimal point for X,

Columns 8 and 9 denote the number of horizontal grid lines in the graph
image. The example shows 5.

Columns 11 and 12 are used to denote the number of spaces between the
horizontal grid lines, The example shows 10. NOTE: Item 7 times
item 8 is the number of horizontal lines for printing the value of a
variable. For a one page plot the value is 50,

Columns 14 and 15 are used to denote the number of vertical grid lines
in the graph image. The example shows 10.

Columns 17 and 18 are used to denote the number of spaces between the
vertical grid lines, The example shows 10. NOTE: Item 9 times item
10 is the number of vertical lines for printing the value of the variable.
For a 1 page plot the value is 100,

Columns 20, 21, and 22 are where the analyst places the X variable.
Column 20 must be an "F" or "P" indicating a field or a pseudo field.
Columns 21 and 22 contain the actual field number. The example shows
that the "X value is a pseudo field and for purposes of illustration was
set equal to cycle in a pseudo field generator routine request.

The Y variables are placed starting in columns 23 through 26 for the
first"Y,” thru columns 39-42 for the last or 5th ""Y". From one to five
"Y's" may be plotted. The format for the control card for Y values is
the same as for the X value except that the last character of each "Y"
field requested is the plotting character. The example shows that the
value to be plotted for "Y' is Field 4 (energy efficiency using an

b

endcard data tape) and the plotting character is an asterisk.

Description

Y MINIMUM - columns 1-10 contain the minimum value of all the Y
variables for a given run. The value does not have to start in column 1
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Figure 27=Printed plot routine control card 2

Control card
Item column Description

13 (continued) but must be contained in columns 1-10. A decimal point must be present.
In the example, the minimum value of F04 (energy efficiency) is 0.50.

14 11-20 Y MAXIMUM - columns 11-20 contain the maximum value of all the Y
variables for a given run., Format is the same as Y MINIMUM. The
example shows Y MAXIMUM to be 1,00, Y MINIMUM and Y MAXIMUM
will appear along the ordinate grid lines outside the edge of the graph.

15 21-22 Columns 21 and 22 contain the number of X coordinate limits to be read,
from control card 3 (Figure 27). Every plot has two limits - an X maxi-
mum and X minimum. The sample control card in Figure 26 shows item
15 equal to 06 because there are 3 pairs of X maximum and X minimum
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Item

Control card
column

15 (continued)

16

17

23

24

Description

from control card 3 to be read. If a second control 3 were necessary for
additional ranges, the number of fields used would be included in the
count for item 15.

If column 23 contains a zero then the X variable will appear along the
abscissa, and the y variables will appear along the ordinate. Any non-
zero value in column 23 will reverse the above statement (Figure 28).

This is used only for endcard or outcard least square fit requests, where
each plot is a cycle range.

If column 24 contains a zero as in the example then all the pairs
of ranges on control card 3 are reduced to a single range.

If column 24 contains a 1" punch, then each pair of ranges on con-
trol card 3 is equivalent to a complete range on the tape. All ranges on
the tape to be plotted must appear on control card 3 if the "1'" punch in
column 24 option is used, and must be in the same sequence as requested
in the retrieve-formatter-routine.

Control card 3 (Figure 29)

This control card describes the minimum and maximum values of X for each plot (range).

Item Columns
18 1-10
19 11-20
20 21-30
21 31-40
22 41-50
23 51-60

Description

These columns contain the minimum value of X (X min) including decimal
point for the first range.

These columns contain the maximum value of X (X max) including a decimal
point for the first range.

Same as item 18 except it applies to range 2.
Same as item 19 except it applies to range 2.
Same as item 19 except it applies to range 3.

Same as item 19 except it applies to range 3.

The example in Figure 29 shows the first cycle range is 0 to 100, the second range is 100 to
200 and the third is 200 to 300,

An additional control card 3 can be used if additional ranges are required. A maximum of
seven are allowed. In the sample control cards (Figures 25-27), a 1 appears in column 23 of
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Figure 28 —Printed plot routine coordinate arrangement
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control card 2. Only one range is required with X . equal to 0and X equal to 300. Item 15
(control card 2) would have to be changed to 02,

There are certain restrictions in this routine which must be considered when the analyst is
preparing a run:

1.

2.

3.

4,

5.

When plotting endcard data, whether retrieved or pseudo, the program plots by cycle range.
The number of cycles in a cycle range must not exceed 500,

A tape to be plotted with least square fit fields must be a pseudo tape, and only pseudo
fields may be referenced.

The internal core image array is set at 7000 locations, Therefore, '""N'' must not exceed
this limit,

N = (Item 9 times item 8 + 1) X P,
where P = (Item 11 times item 10 + 1)/6 rounded out to the nearest integer.

Items 8-11 cannot be set equal to 0.

Item 14 (Y, ) must be less than item 15 (Y ___).

Instructions to the operator. The following instructions must be given to the operator when

submitting the routine card deck for analysis.

1.

Mount retrieved data tape on logical tape setting B-9 or mount pseudo data tape on logical
setting of B-T7,

Use 132 print position paper.

Process multiple runs (additional sets of control cards 1-3)by pressing START after each run,
FORTRAN II - EXECUTE

Average machine time for a run is 2 minutes.

Request TONAP Carriage Tape
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APPENDIX A

CARD TO TAPE EDITING PROGRAM

The card to tape editing program will take the raw data cards
and record them on magnetic tape. This is followed by a series of
tests in which this data is sorted and checked for validity. Any
cycles found to be invalid are then deleted or have special codes
placed on them. The new data becomes the endcard and cutcard raw
raw data tapes, and are merged in binary form with the other data
already on tape to become up-to-date endcard and outcard raw data
tapes.



Appendix A

Instructions for Use
General order of programs to run when merging new data with old data.

A. Cards to tape
1. Outcards
2. Endcard #2
3. Endcard #1

B. Sort routine
1. Outcards
2. Endcard #2
3. Endcard #1

C. Alpha check routine
1. Outcards
2. Endcard #2
3. Endcard #1

D. Preliminary analysis routine
1. Outcards
2. Endcard #1

E. Delete and duplication elimination routine
1. Outcards
2. Endcard #1

F. BCD to binary routine
1. Outeard
2. Endcard #1 and Endcard #2

G. Binary merge routine
1. Outcards
2. Endcards

Note: See Flowcharts for merging endcards and outcards on Pages 2 and 3.
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Figure A-1-Outcard Card to Tape Editing Programs
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Figure A-2-Endcard Card to Tape Editing Programs
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Steps A-1, A-2 and A-3

1. Titie: Preparation of data cards to be put on tape.

2. v General description:

A. Data to be limited to a maximum of one 2400 foot tape or less. This is approximately 15
boxes of cards.

B, Use separate tapes for the following:

2. Endcard #1
3. Endcard #2
1. Outcards

C. DMake sure on update runs that no cycles from new data are already on the old data tape.
Also make sure that the last cycle on each battery is complete for the new data to be
merged.

D. See illustration on Page 7 of data card formats before recording on tape. Also see Pages
¢, 9, 10 for more detail on the data card formats.

3. Operating Procedure: Cards are put on tape using an IBM 1401 Computer FARGO Program.

Steps B-1, B-2 and B-3

1, Title: Data sort program

2. General description:

The purpose of the data sort program is to assure that all the data that has been put on tape is
in order, according to battery number and cycle number.

3. Input:

Use the raw data tape (A5), also use a 3 scratch tapes (A7), (B5) and (B6).

4. Output:

Generates output tape (A6), Examples of print out are attached.

5. Operating procedures:

Attach a job card and computer operations tape log card to front of binary deck.

6. Special considerations:

a. Call out on job card to use IBSYS system.
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7. Sample deck set-up

a. Identification card. An asterisk punched in column 1 and in columns 7-72 a program de-
scription is punched,

b. Pause card. An asterisk punched in column 1 and PAUSE punched in columns 7-11.

c. Execute card. An asterisk punched in column 1 and XEQ punched in columns 7-9.

d. Binary deck.

BINARY d
DECK *

*XEQ .
CARD B ¢
*PAUSE X
CARD -

*ID
CARD a

NOTE: This setup is same for endcard #1, endcard »2 and outcards.

Figure A-3—Example deck setup - sort program



8. Example of on-line listing for SORT - B-1, B-2 and B-3:

$ID

$Pause

Oper. action pause
Continuing

Remark endcard 1 data sort

Prepare units as follows. . *EP06
Unit A5 Input tape

Unit B5 Merge tape

Unit B6 Merge tape

Unit A6 Merge tape

Unit A7 Merge tape

Unit BO Checkpoint tape

Press start when all units are property prepared and in ready status.

dJper. aciion pause
. Continuing

Unit A6 closing output reel No. 0001 *QUO1

End of sort

Steps C-1, C-2 and C-3

1. Title;: Alpha check program

2. General degcription:

This program will eliminate any card images that contain alpha characters. This program is
used to place an additional recoxd at very end of output tape that contains 999999 in columns 1-6.
This is a last card signal for the next series of programs.




3. Input:
Use the tape generated from data sort (A5).
4. Output:

Generates output tape (A6). Examples of print-out are attached.

5. Operating procedures:

Attach a job card and computer operations tape log card to front of binary dec.

6. Sample deck setup

Same as for data sort, Page A-5.

Note: Endcard #1 tape and endcard #2 tape should be run separately.

7. Example of on-line listing for alpha check - C-1, C-2 and C-3:

*Alpha check program for endcards 1
*Pause
*XEQ

Execution

Last A5. processing complete
999999

Prepare A6 if processing incomplete.

Step D-1 (for Endcards — See Step D-2, page A-13)

1. Title: Outcard preliminary analysis program

2. General description:

This program computes the following for analysis:

a. Volts hours over a range of start and end time of half cycle.
b. Number of cards present on a half cycle.



c. Average voltage for first and last card on half cycle.
d. Delta time of first and last card punched during half cycle.

3. Input:

Use tape generated from outcard zlpha check (A5).

4. Output:

Generates an off line listing from tape (A3) to all outcard cycles.

5. Operating procedures:

Attach a job card to front of binary deck.

6. Special considerations:

a. From the off-line listing that was generated it is possible to analyze any out-of-limit con-
ditions. Also to determine if any cycles are invalid and should be deleted.

b. An out-of-limit condition may actually be valid data. Cycles of this nature will be recorded
according to the condition, coded and used later in the BCD to binary conversion program.

7. Sample deck setup:

Same as for data sort (Figure A-3).

8. Example of on-line listing preliminary analysis for outcards - D-1:

*  Preliminary analysis for outcards

* Pause
*  XEQ
Execution

927 Lines output this job.

Also tape A-3 lists all cycles out of limits.

Step E-1

1. Title: Outcard delete and duplication record elimination program.

2. General description:
This program deletes any duplicate records which may have accidently been loaded on the
original magnetic tape, and deletes any invalid records located by the preliminary analysis routine.
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‘ 3. Input:
a. Use the outcard tape generated from outcard alpha check (A5).

b. Any cycles to be deleted will be punched on IBM cards and placed directly behind a '"*data
card." This is loaded directly behind the source program and the last card has a ''99"
punched in columns § & 6 to signal end of data. This card has to be loaded directly behind
a ""data card" even if no cycles are to be deleted. Below is example of card format,

Column Data Description
1 X 0 Complete cycle
1 Half cycle
5&6 XX Battery number
8§ -11 XXXX Cycle number
14 X Phase if needed
24 0 Signifies outcards
4. Output:

a. Generates output tape (A6)

b. Off-line listing from tape (A3) will list any duplicate records that were found and any recerds
which were deleted.

5. Operating procedure:

Attach a job card and computer operations tape log card to the front of the binary deck. Same
type as made out for endcards.

6. Sample deck setup:

This will be the same as used for endcards, (Figure A-4, Page A-16 for example of deck setup),
(Page A-15 for explanation of this setup).

7. Examples of on-line listing outcard delete and dup record elimination — E-1:

*  Qutcard delete and dup record elimination

* Pause
* XEQ
Execution

12539 Lines output this job,



Step F-1
1, Title: Outcard BCD to binary program

2. General description:

This program generates a binary tape with batteries 0-11 on it. It records on this tape the
format as shown on Page 41 for outcards. This program makes some final validity checks before
writing the cycles up on binary tape. If the cycles do not meet the requirements, it will not write
this cycle up on tape. Any cycles which are not accepted are listed on the output tape (A3) with the
battery and the cycle number, also the reason for not being accepted. Below are some of the checks
made.

a. Checks to see if the card is an outcard by sequence number,
b, Checks to see if there are 5 or more cards per half cycle.

This program puts codes on all cycles for which a code card was made. Also uses the endcard
code tape and places the last bad endcard cycle number in code ''C'" on every outcard cycle until the
next bad endcard cycle number is equal to or greater than the outcard cycle number and then this
number is used in code "'C"'.

3. Input:
a. This program uses (3) input tapes.

i. Output tape of outcard delete program (B5).
ii. Outcard tape with codes (A7).
iii. Endcard tape with codes (A6).

b. Outcard codes which were made up from listing of outcard preliminary analysis program
are written up on separate tape. Format for punched cards is as follows:

i. Column Data Description
5&6 XX Battery number
9-12 ).0.0.0.¢ Cycle number
14 & 15 XX Code number
16 - 18 XXX Time if any
24 0 Signifies outcard

ii. These cards have to be in order by battery and cycle number before going on tape.

iii. Last card has '"99" punched in columns 5 & 6 to signal last card.
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4, Output:

a. Generates binary output tape (A8) containing batteries 0-11.

b. Generates off-line listings from tape (A3) of all outcard data that is on this update run.

Request (2) listings of this tape.

5. Operating procedures:

Attach a job card and computer operations tape log card to the front of the binary deck.

6. Special considerations:

a. Before running this program, a tape with endcard codes must be ready.
b. Include the last cycle coded from each battery from the last update run.

7. Sample deck setup

Same as for the data sort (Figure A-3).

8. Example of on-line listing outcard BCD to binary - F-1:

*  OQutcard BCD to binary

* Pause
* XEQ
Execution

12691 Lines output this job.

Step G-1
1., Title: Outcard binary merge

2. General description:

This program will merge all the new data with the old. It generates (2) binary tapes, one
batteries 0-7, and the other with batteries 8-11,

with
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Ingut:

This program uses (3) input tapes.

a. Output tape of outcard BCD to binary (A5)
b. Old binary outcard tape containing batteries 9-7 (B6)
¢. Old binary outcard tape containing batteries 8-11 (B7)

Output:
Generates (2) output tapes.

a. Updated binary outcard tape with batteries 0-7 (B6)
b. Updated binary outcard tape with batteries 8-11 (B7)

Operating procedures:

Attach a job card and (2) computer operations tape cards to the front of the binary deck.

Special considerations:

Duplicate the (2) binary tapes for spares, in case anything happens to the originals.

Sample deck setup:

Same as data sort (Figure A-3).

Example of on-line listing outcard binary merge - G-1:

Outcard binary merge
Pause

XEQ

Execution
End of job

13 Lines output this job.

End tape
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Step D-2

1,

Title: Endcard #1 preliminary analysis program

General description:

This program summarizes any out of limit condition on any card image on the input tape. The

following are the fields it will check and if they are not in limits of the parameters set up, they will
be listed on tape A3 for off-line listings.

a. Charge time

b. Discharge time
Energy efficiency
Current efficiency
Watt hours charge
Watt hours discharge

-0 a0

Should it be necessary to modify the out of limit parameters, it can be easily accomplished by

modification of the source program constants. See example with source program.

3.

4.

Input:
Use tape generated from alpha check (A5).
Output:

Does not generate any output tape, just an off-line listing from tape A3. See attached example

of this listing.

Operating procedures:

Attach a job card to the front of the binary deck.

Special considerations:

a. Do not use endcard #2 tape with this program.

b. From the A3 listing, it is possible to analyze the out of limit conditions, to determine the
validity of the information. Any invalid cycles will be recorded and are to be used in the
delete program.

¢. An out of limit condition may actually be valid data. Cycles of this nature will be recorded
according to the condition, and used later in the BCD to binary conversion program.

Sample deck setup:

Same as the data sort (Figure A-3).
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8. Example of on-line listing for endcard preliminary analysis - D-2:

*  Preliminary analysis for endcards 1
*  Pause
*  XEQ

Begin compilation

Execution

1382 Lines output this job.

Step E-2

1, Title: Endcard #1 delete and duplication record elimination

2. General description:

This program deletes any duplicate records which may have accidently been loaded on the
original magnetic tape. Also deletes any invalid records located by the preliminary analysis
routine,

3. Input:
a. Use the endcard #1 generated from the alpha sort (A5).

b. Any cycles to be deleted will be punched on IBM cards and placed behind a '*data card."
The last card has a 99 in columns 5 and 6 to signal the end of the data. This card has to be
the last card even if no cycles are to be deleted. Below is example of card format.

Column Data Description
1 0 Identification
5& 6 XX Battery No.
8-11 XXXX Cycle No.
24 E Signifies endcard
4. Output:

Generates output tape (A-6). Examples of print out are attached.

5. Operating procedure:

Attach a job card and computer operations tape log card to the front of the binary deck.
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6. Special considerations:

Do not use endcard #2 tape with this program.

7. Sample deck setup (Figure A-4):

a. Identification card. An asterisk punched in column 1 and a program description punched in
columns 7-72,

b. Pause card. An asterisk punched in column 1 and PAUSE punched in columns 7-11,
c. Execute card. An asterisk punched in column 1 and XEQ punched in columns 7-9.
d. Binary deck.

e. Data card. An asterisk punched in column 1 and DATA punched in columns 7-10.

f. Delete cards.

g. Last card with 99 punched in columns 5 and 6.

8. Example of on-line listing for endcard delete and dup record elimination — E-2:

*  Endcard 1 delete and dup record elimination

* Pause
* XEQ
Execution

10732 Lines output this job.

Step F-2

1. Title: Endcard BCD to binary merge

2. General description:

This program merges endcard #1 and endcard #2 together and generates a binary tape with
batteries 0-11. It records on tape the format as shown on Page 28 for endcards. This also makes
some final validity checks before merging endcard #1 and endcard #2. If the cycle does not meet
all the parameters shown below it will not write this cycle on tape. Any cycles which are not ac-
cepted are listed on A3 output by battery and cycle number and the reason not accepted.

a. Checks to see if card is an endcard.
b. Checks-for (2) cards per half cycle.
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99 COL.58& 6 - g
LAST CARD

DATA A et
/
e
*DATA B
CARD - °
BINARY 7
DECK y - d

*XEQ . .
CARD
*PAUSE .
CARD —
*ID

CARD

Figure 5.1=Sample deck setup — delete program endcard #1

c. Checks for (4) cards per cycle and each (4) cards, checks for following:

1. Same battery number,
2. Same cycle number.
3. Cell activity agrees on charge and discharge.

d. Deletes cycle if there is zero efficiency on endcard #1
3. Input:
a. This program uses (3) input tapes.

i. Endcard #1 tape from output of delete and duplication record elimination (A8).
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ii. Endcard #2 alpha check tape (B5).
iii. Endcard tape with codes (A6).

b. Endcard codes which were made up from listing of endcard analysis program are written
up on separate tape. Format for punched cards to use on code is as follows:

| i. Column Data Description
P ) 5&6 XX Battery number
‘ 9-12 XXXX Cycle number
14 & 15 XX Code number
16 - 18 XXX Time if any
24 E Signifies endcard

ii. These cards have to be in order by battery and cycle number.

iii. Last card has 99 punched in columns 5 and 6 to signal last card.

4, Output:
a. Generates binary output tape (A7) containing batteries 0-11,

b. Generates off-line listing from tape (A3) of all endcard data that is up on tape. Example of
print out are attached. Request (2) listings of this tape.

¢. Codes all endcard cycles that are requested.

5. Operating procedures:

Attach a job card and computer operations tape log card to the front of the binary deck.

6. Sample deck setup:

Same as for the data sort (Figure A-3).

7. Example of on-line listing for endcard BCD to binary - F-2:

*  Endcard BCD to binary

* Pause
*  XEQ
EXECUTION
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Total number of cycles processed — 5202,

End of tape writing A3 . Change and push start.
31986 Lines output this job.

Step G-2

1. Title: Endcard binary merge program

2. General description:

This program merges all the new data with the old data. It generates (2) binary tapes, one
with batteries 0-7, and the other binary tape with batteries 8-11.

3. Input:
This program uses (3) input tapes.

a. Output tape of endcard BCD to binary (B8).
b. Binard endcard tape containing old data from batteries 0-7 (A6).
c. Binary endcard tape containing old data from batteries 8-11 (AT7).

4, Output:
Generates (2) output tapes:

a. Updated binary endcard tape with batteries 0-7 (B6).
b. Updated binary endcard tape with batteries 8-11 (BT7).

5. Operation procedures:

Attach a job card and (2) computer operations tape log cards to the front of the binary deck.

6. Sample deck setup:

Same as for the data sort (Figure A-3),

7. Special considerations:

Duplicate the (2) binary tapes for spares, in case anything happens to the originals.
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8. Example of on-line listing for endcard binary merge - G-2:

*  Endcard binary merge

*  Pause

*  XEQ
Execution

End of job

13 Lines output this job.
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$1BSYS

$10

$PAUSE
$EXECUTE
FILE,INPUT/1,BLO/14+REE/L +MOD/D,DENSITY/H

FILE,OUT,+BLO/14,MOD/D,0EN/H

SORT

STEP B-1

RECORD s TYPE/FoLEN/(14)yFIELD/(691045+5,1)
SORT,FILE/]1+ORDER/2,FIE/(1A,50,3A),SEQ/S

CHANNEL Sy INP/AoMERGE/(A48)
OPT,TAP
REMARK OUTCARD DATA SORT

END

$FMSYS

*
]
*
*
*

CK1l

QUTCARD ALPHA TEST

PAUSE
XEQ

CARDS COLUMN

FORMAP

FAP
ETTA

RDERR AXT
RDBSP BSRA

VALCK AXT

LAS
TRA
TRA

14,1
WKAR+14,1
*—1,1,1

5

COMM1

*x

RDERR
ENDS
VALCK
992

5

5
COMM1
*

42
RDERR-2
RDBSPy 2,1
${SPH) ¢4
MESSAy 01
$S(FIL),4
SEXIT
1441

642
WKAR+14,1
TEMP

MA SK
SIXTY
ERROR

CK2

STEP C-1



cK2

ERROR

WRITE

ENDS

LAST

END6

WIERR
WIBSP

LAS
TRA
TRA
CAL
ARS
SLW
TIiX
TIX

CAL
SLMW
CAL
SLW
TSX
PZE
TSX
TSX
PZE
TSX
TRA
WTDA
RCHA
TCOA
ETTA
TRA
TRCA
TRA
LXA
TiX
TRA
SXa
RUNA
TSX
PLE
TSX
HTR
RUNA
TSX
PLE
TSX
AXT
SXA
CAL
SLw
WTDA
RCHA
TCOA
WEFA
RUNA
CAL
SLW
TSX
PLE
TSX
TSX
PZE
TSX
HTR
AXT
BSRA
WTDA
RCHA

NINE
ERROR
CK2

TEMP

[}

TEMP
CKle2+1
VALCK+1,1,1
WRITE
WKAR
MESSG+2
TEMP
MESSG+S
$(SPH) ¢4
MESSGe el
$(FIL) 4
${SPH) ¢4
MESSBy el
$(FIL) 4
INITY

6
COMM]
&

ENDS
WIERR
INIT
SAM, 1
*424191
LAST
SAM,}

5

$(SPH) o4
MESSDy sl
$(FIL) o4
READ

5
$S{SPH) o4&
MESSEsel
SIFIL) 4
1lel
SAM,1
CODE
WKAR

6

COMM]

6

6

WKAR
MESSG+2
$S(SPH) ¢4
MESSGe el
$IFIL) +4
${SPH) ¢+ &
MESSF el
$(FIL) o4
INIT

9¢2

6

[

COoMM]



TCOA *

TRCA *42
TRA INIT
BSRA 6
WTDA 6
TCOA L
TRCA wZ
TiX WIBSP+1,2,1
Wz TSX ${SPH) 4
PLE MESSCy o1
TSX SIFIL) o4
CALL SEXIT ]
MESSA BCI Te{35H READ ERROR ENCOUNTERED, CALL EXIT.}
MESSB BCI To(35H INVALID CHARACTER IN RECORD ABOVE.)
MESSC BCI T+(36H WRITE ERROR ENCOUNTERED, CALL EXIT.)
MESSD BClI T¢(29H PREPARE NEW A5, PRESS START.)
MESSE BCI T9(29H LAST AS.PEOCESSING COMPLETE.)
MESSF B8CI T+(37H PREPARE A6 1F PROCESSING INCOMPLETE.)
MESSG BCI Ty (35K }
WKAR 3SS 14
SIXTY OCT 60
CODE OCT 111111111111
MASK OCT 77
NINE OCT 11
TEMP PZE
SAM PLE 1
COMM1 10CD WKAR 914
END
* PRELIMINARY ANALYSIS FOR OUTCARDS STEP D-1
*
* PAUSE
* XEQ
* CARDS COLUMN
[ 23 3 OUTCARD VALIDITY ANALYSIS

C¥s%x INITIALIZATION
DIMENSION V(10)
1 iSw=1
NSTNO=1
ISTNGC=1
L=5
C*¥%& FIRST INPUT TAPE ORIVE L
REWIND L
Cx*%*x HEADINGS
2 WRITE OUTPUT TAPE 3,100
WRITE OUTPUT TAPE 3,99
LINE=3
GO TO (3,10+14)¢NSTNO
C¥*x3x FORMAT STATEMENTS

99 FORMAT (116HO BAT CYCLE DAY Y SEQ NO CARDS v
1OLT-HOURS START-TIM END-TIM START-ET END-ET PHASE}
100 FORMAT (126H1 P R E L I M I N A R Y 0 U T C A
1 R D S U M M A R Y A N D A N A L Y S

2 1 9S)

101 FORMAT (1241491191396 X9F5.495Xs1199X410F4,3,11)
102 FORMAT (1H )
1C3 FORMAT (1H 4318,15¢1691104F15.44F13.44F11.44F10.3,F11,3,6X,A3)
1C4 FORMAT (12HO END OF JOB)
C*s&& READ RECORD
3 READ INPUT TAPE L1G1sNBAT4NCYCyNYsNDAY,TIME,NPHAS VI1),VI2)4VI3),
IVE4) o VIS) o VI6) s VIT) oVIB) o VIF) yV(10) (NSEQ



000~ WNS

10
50

60
170

11

12
13

14
15

16
17

Coeen

18

CHxxx
19

20

Ceees
21

GO TO (1544),ISTNO
IF (NBAT-99)5,21,21
IF INPHAS-IPHAS)B8¢6.8
IF (NCYC-ICYC)8,7.8
IF (NBAT-IBAT)8,15,8
IF {LINE-55)10+9¢9
NSTNO=2

GO 10 2

IF (IPHAS)S0,50,60
FPHAS=3HCHG

GO TO 70

FPHAS=3HDIS

WRITE OUTPUT TAPE 3,4103,1BAT,ICYC,I0AY 1Y, 1SEQyNOCDyVHe TINToTAXT,
1TINEZTAXEsFPHAS

LINE=LINE+1

IF (NBAT-1BAT)11412,11
NSTNO=3

GO TO 2

IF (NCYC-ICYC113,14413
WRITE QUTPUT TAPE 3,102
LINE=LINE+] i
ISuWs}

ATCEL=0.0

AVER=0.0

DO 17 I=1,10

IF (VII))16417416
ATCEL=ATCEL+1.0
AVER=AVER+V(I)

CONTINUE
AVER=AVER/ATCEL

FIRST CARD OF PHASE OR HALF CYCLE
IF (ISW)19,19,.18
TINT=TIME

TINE=AVER

ISEQ=NSEQ

1DAY=NDAY

IBAT=NBAT

ICYC=NCYC

1Y=NY

NOCD=0

VH=0,.0

IPHAS=NPHAS

ISW=0

GO TO 20

REMAINDING CARDS OF PHASE OR CYCLE
DELTI=TIME-TAXT
VH=VH+DELTI*{ ( TAXE+AVER)/2.0)
TAXT=TIME

TAXE=AVER

NOCD=NOCD+1

ISTNO=2

60 TO 3

END COF TAPE ROUTINE
REWIND L

WRITE GUTPUT TAPE 3,1C4
CALL EXIT

END

OUTCARD DELETE AND DUP RECORD ELIMINATION
PAUSE
CARDS COLUMN

STEP E-1



Ceeeve OUTCARD DELETE AND DUPLiCATE RECORD ELIMINATION PROGRAM

C-...

c

c
C
c
c
C
C
c

*1%
2%
*3%
4%
*5%
£6%
7%

2
1

Coeves

100
101
102

103
104
105

106
107
3
4

~ O wuv

10

11
12
13
14
15

16
17

18
19

20
21

BELOW IS FORMAT EXPLANATION FOR RECORDS YO BE DELETED

COL 1 CONTAINS A C IF ENTIRE CYCLE IS TO BE DELETED

COL 1 CONTAINS A 1 IF PHASE OF CYCLE IS TO BE DELETED ONLY (OUTCARDS
COL 5 AND 6 CONTAINS BATTERY NUMBER

COL 8 TO 11 CONTAINS CYCLE NUMBER

COL 14 CONTAINS PHASE (1F COL 1 CONTAINS 1),C=CHG,1=DISCHARGE

LAST CARD SIGNAL CONTAINS 99 IN COL 5 AND & (THIS ENDS ALL DELETIONS)
THIS DATA WILL BE PLACED BEHIND DELETE PROGRAM

INITIALIZATION )

DIMENSION NN{21),MM(21)

READ INPUT TAPE 2+1C0+10,IBAT2ICYC,IPHAS

REWIND §

REWIND &

WRITE OUTPUT TAPE 3,103

ISw=0

FORMAT STATEMENTS

FORMAT (11,15,15,13)

FORMAT (129164411 ,13,1541X4215,11415,1214)

FORMAT (27HCDUPLICATE RECORD DELETED 4123149110134 1541X4215,11,15

1,1214)

FORMAT {1H1445X432HD E L E T I ON PROGRAM
FORMAT (13HG END OF J08)
FORMAT (27HOREQUESTED RECORD DELETED 41241441145 13,1551X4215,11,15

1,1214)

FORMAT {36HOREQUEST FOR DELETION OUT OF ORDER ,416)
FORMAT (47HOCOULD NOT LOCATE RECORD FOR DELETION REQUEST ,216)
READ INPUT TAPE 5,101 {(NN(I)s]=1,421)

READ INPUT TAPE S5+101,{MM(I)},1=1,21)

DO 5 I=1,21

IF (NN(I)-MM(I))9+5+9

CONTINUE

WRITE OUTPUT TAPE 34102,(NN{I),1=1,21}

DO 7 1I=1,21

NNCT)=MMIT)

CONTINUE

IF (MM(1)-99)4,8,8

WRITE QUTPUT TAPE 6,1C1,(MM(I),1I=1,21)
WRITE OUTPUT TAPE 3,104

GO 10 22

IF (IBAT-99)11,10,10

WRITE OUTPUT TAPE 6,5101,(NN(I)},I=1,21)

GO T0 6

IF (IBAT-NN(1))16,12,10

IF {ICYC-NN(2))16,13,10

IF {ID)15.15414

IF (IPHAS—NN(8))10,15,10

WRITE OUTPUT TAPE 3,105,(NN(I)eI=1,21)
ISwW=1

GO T0 6

IF (ISW)21,21,17

READ INPUT TAPE 2,100,10,1IBAT,I1ICYC,IPHAS
ISW=0

IF (IBAT-11IBAT)19,18,20

IF (ICYC-1ICYC)19,20,20

IBAT=11BAY

ICYC=11ICYC

GO YO 9

WRITE OUTPUT TAPE 3,1064IBAT,IIBAY,ICYC,1ICYC
GO 10 22

WRITE QUTPUT TAPE 3,107,IBAT,.ICYC

GO 10 17
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22

[aNaXaNaRaRalk 3 3 3

c....
2

101
102

Consvoe

103

Coceoo

c....

104

105

Ceces

10
12

11

13

REWIND S
END FILE 6
REWIND 6
CALL EXIY
END

DATA

OUTCARD B8CD TO BINARY STEP F-1
PAUSE
XEQ
PAUSE
CARDS COLUMN
OUTCARD VALIODITY AND BINARY CONVERSION PROGRAM
TAPE NO 3 IS FOR ERROR MESSAGES
TAPE NO 6 1S FOR ENDCARD CODES
TAPE NO 7 IS FOR OUTCARD CODES
TAPE NO 8 IS FOR OUTCARD OUTPUT
TAPE NO 15 IF FOR OQUTCARD INPUT
DIMENSION IMODI10)+FMOC(169350)+FMOD(16,550),1A(21)
REWIND 8
NUBAT=0
REWIND 6
REWIND 7
REWIND 15
REWIND &
IND=0
NOCHG=0
NODIS=0
ICNT=0
TAPE A6 CONTAINS ENDCARD CODES
READ INPUT TAPE 6,101 ,KEDBAT,KEDCYC
FORMAT (16416)
READ INPUT TAPE 7,102,KODBAT,KODCYC+KODyKOADTIM
FORMAT (16+16913413)
TAPE B15 CONTAINS OQUTCARD TAPE
READ INPUT TAPE 15+103,(1A(T),I=1,21)
FORMAT (1201490110013 +408501X0215e11415+1114,11)
DETERMINE IF THIS IS AN OQUTCARD
IF (1A(B)=1)3y3,4
IF (1A{21)-4)595,%
ILLEGAL OUTCARD ROUTINE
WRITE OUTPUT TAPE 3,104
FORMAT (47HOCARD BELOW CONTAINS ILLEGAL PHASE OR SEQUENCE.)
WRITE QUTPUT TAPE 3,1054(1A(1)s1=1,21)
FORMAT (1H 4144164134159 18,217,13,17,1116,13)
GO TO 6
IMOD(9) =0
NUBAT=]A(1)
NUCYC=1A(2)
DETERMINE IF CYCLE SHOULD HAVE OUTCARD CODE
IF (KODBAT-99)9,11,11
IF (KODBAT-1A(11)13,10,11
IF (KODCYC-1A(2))13,12,11
IMODt 7)=K0D
IMOD(8)=KODTIM )
READ INPUT TAPE 7,102,KODBAT,KODCYC KOD,KODTIM
GO TO 14
IMODLT)=0
I1M0D(8)=0
GO TO 14
WRITE OUTPUT TAPE 3,106




106 FORMAT (44HCOUTCARD DATA DOES NOT EXIST FOR CODE BELOW.)
WRITE OUTPUT TAPE 3,102,KODBAT,KODCYC+KODyKODTIM
READ INPUT TAPE 7,1C2,KODBAT,KODCYC+KOD,KODTIM

COODO

14

15

c....
c‘...
l6
17
18
19

20

24

c....
23

26
c....

25

Coveo

27
28

GO 7O 8

FILL IMOD ARRAY WITH BAT,CYC,YEAR,DAY AND SEQ

1M0D(1)=0

DO 15 I=2,5
IMOD(T)=1A(I-1}
CONTINUE
IMOD{6)=1A(2]1)

CHECK TO SEE IF OUTCARD SHOULD HAVE LAST PREVIOUS BAD ENDCARD
CYCLE NUMBER CHANGED OR WROTE IN AT THIS TIME

IF (KEDBAT-99)17.,21,21
IF (KEDBAT-]A(1))19,18,21
IF (KEDCYC-1A12))20,20.21
READ INPUT TAPE 64101 ,KEDBAT,KEDCYC
GO TO 16
IM0OD(9) =KEDCYC
READ INPUT TAPE 65101 ,KEUBAT,KEDCYC
GO 10O 1leé
IF (1A(8))22,22,23

PACKING ARRAY FOR CHARGE HALF
NOCHG=NOCHG+1
FMUC (1, NOCHG)=1A(8)
FMOC (2¢NOCHG)=TA(S5)
FMOC (24 NOCHG)=FMOC{ 2,NOCHG) *,001
FMOC{3,NOCHG)=1A(6)
FMOC(3,NOCHG)=FMOC (3,NOCHG .0001
FMOC (44 NOCHGI=IA(T)
FMOC{44NOCHG) =FMOC (44 NOCHG) *,001
FMOC{5+NOCHG)=TA{9)
FMOC (5+NOCHG) =FMOC { 54 NOCHG ) #,001
FMOC{64+NOCHG)=TA{10)
FMOC(6¢NOCHG)=FMOC (64 NOCHG) *,01
DO 24 K=7416
FMOC {KyNOCHG) =1 A(K+4)
FMOC (K¢ NOCHG) =FMOC (K, NOCHG) *,001
CONT INUE
GO TO 25

PACKING ARRAY FOR DISCHARGE HALF
NODIS=NODIS+1
FMOD({1,+NODIS)=1A(8)
FMOD(2,NODIS)=1A(S])
FMOD(24NODIS)=FMOD(2,NODIS) *,001
FMOD(3,NODIS)=1A(6)
FMOUD(3,NODIS)=FMOD(3,NODIS} *.C001
FMOD(4,NODIS)=1A(T)
FMOD(44NODIS)=FMOD(4,NODIS)*.001
FMOD(5,NODIS)=1A(9)
FMOD(5,NODIS)Y=FMOD{5,NODIS) *,001
FMOD(6,NODIS)I=IA(10)
FMOD{6,NODIS)=FMOD(6,NODIS)*.01
DO 26 K=7416
FMOD{K NODIS)=1A(K+4)
FMOD(KyNODIS)=FMOD(K,NODIS}*.001
CONTINUE

READING NEW OUTCARD FROM TAPE
READ INPUT TAPE 15,103,(1A(I),1I=1,21)
IF (IA(1)-99)27441,41

CHECK TO SEE IF CARD READ IN IS A OUTCARD
IF (1A(8)-1)28,28,429
IF (1A(21)-4)30,430+29
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Cone ILLEGAL OUTCARD ROUTINE
2

9 WRITE OUTPUT TAPE 3,1C4
WRITE OUTPUT TAPE 3,105.,(1A(1),1=s]1,21)
G0 70 25

Ceceo CHECK TO SEE IF A NEW BATTERY NUMBER IS ON OUTCARD

30 IF (1A(1)-NUBAT)33,31,33
31 IF (IA(2)-NUCYC)33,32,33
32 IF (1A(81))22422423

Coeoe NEwW BATNO HAS BEEN READ INe START VALIDITY CHECK

33 IFf (NOCHG)60+61,460

60 IF (NOCHG-5)38B466+66

61 IF (IMUD(T)-21)38466,62
62 IF (1MOD(T7)-23)38+66463
63 IF (IMOD(7)-26)38,466,438
66 IF INODIS)67¢68467

67 IF (NODIS-5)38439,39

68 IF (1MOD(7)-21)38,39,69
69 IF (IMOD(7)-23)138¢39.+70
70 IF (IMUD(T7)-26138,39,38

Coeoe ERROR RUUTINE FOR CYCLES WITH LESS THAN 5 CARDS

38 WRITE GUTPUT TAPE 3,109

109 FORMAT (S2HGFOLLOWING CYCLE HAS LESS THAN 5 CARDS AND NOT CODED)
WRITE QUTPUT TAPE 3,110,1M0OD(2),1IMOD(3)

110 FORMAT (14HCBATTERY NOe. 12,12H CYCLE NO. ,14)
GO 10 50

Ceeee TAPE 8 IS USED FOR OUTPUT TAPE

39 ICNT=NOCHG+NODIS
IF (NOCHG)T6476,77
76 WRITE TAPE 8y INDyICNT+{IMOD(I)yI=1,9) s ((FMOD(19J)ol=1y16)4J=1,NODI
1S}
GO TO S50
77 IF (NODIS)78,78+175
78 WRITE TAPE 84INDICNTo(IMOD(I)eI=149) o ({FMOC(I4J)sI=1916)eJ=1,NOCH
16)
GO TO SO
75 WRITE TAPE By INDyICNT (IMODIE)eI1=149) s LUIFMOCIT+J)sI21916)4J=1,NOCH
1G)y({FMOD(K,yL) yK=1,16)4L=1,NODIS)
50 ICNT=0
NUCHG=0
NOO1S=0
IF (TA(L)-NUBAT)42,43,42
42 IMOD(9)=0
43 IF (IND=-1)T7,44,%4

Ceooe END OF JOB

44 WRITE OUTPUT TAPE 3,111
111 FORMAT (16HCEND OF PROGRAM.)
REWIND 6
REWIND 7
REWIND 15
END FILE 8
REWIND 8
300 FORMAT (132HOID BAT CYC Y DAY S A B c °p TIME DEL-TI AVEP
1WR AVECUR PRESS V C vl v 2 V3 vV 4 Vs v e v v
2 8 Ve
301 FORMAT (LH 202413,15902414912413414915+sF3e0¢FTe3+FB.%92FT.3¢F642s
110F6.3)
NUBAT=0
201 WRITE OUTPUT TAPE 3,303
303 FORMAT (1H1,40X,41HBINARY TAPE CONVERTED TO BCD FOR OUTCARDS)
202 iE:D TAPE 84INDyECNTo(IMOD(I) ¢1=149) o ({FMODLI,J)9I=1s16)9sJ=1yICNT)
-
IF (NUBAT-IMOD(2))203,204,203




203 NUBAT=1MODI(2)
WRITE OUTPUT TAPE 3,3C3
. 2G4 IF (FMOD(1,1))205,205,208
‘ 265 WRITE QUTPUT TAPE 3,300
| 00 2C7 I=1,ICNT
! K=l
| IF (FMOD(1,1))2064206,208
- 206 WRITE OUTPUT TAPE 343C1,(1MODIN) yN=1,9) o {FMOD(Jsl)sJ=1,16)
207 CONTINUE
GO TO 212
268 WRITE QUTPUT TAPE 3,300
00 210 1=K, ICNT
209 wRITE GUTPUT TAPE 3,301, (IMODIN) ¢yN=1,9) 4 (FMOD{Js1)sJ=1516)
210 CONTINUE
212 IF (IND)202,202,213
213 REWIND 8
214 CALL EXLT
Ceoee LAST RECORD OF LAST TAPE HAS BEEN ENCOUNTERED
41 IND=1
GO 70 33
END

* OUTCARD BINARY MERGE STEP G-1
* PAUSE

* XEQ

* CARDS COLUMN

Ceeee PLACE BINARY TAPE TO BE MERGED ON AS

Ceeee PLACE OLD DATA TAPE FOR BAT 0 TO 7 ON A6

Cesse PLACE OLD DATA TAPE FOR BAT 8 TO 11 ON A7

Ceees PLACE BLANK TAPE ON B& FOR MERGED BAT 0 TO 7

C..oo PLACE BLANK TAPE ON B7 FOR MERGED BAT 8 TO 11
Ceeee INITIALIZATION

10 ISW=C
KSW=0
Ceeeo 11 IS BINARY TAPE TO BE MERGED
I1=5
REWIND I1I
Ceeee J1 IS BAT C TO 7 OLD DATA,J2 IS BAT 8 TO 11 OLD DATA
J1=6
J2=7
REWIND J1
REWIND 42
Cesee M1 IS BAT O TO 7 MERGED NEW DATA,M2 IS BAT 8 TO 11 MERGED NEW DATA
M1=16
M2=17
REWIND M1
REWIND M2
GO TO 11

Ceees READ TAPE ROUTINES #*#
Ceeeco READ RCUTINE FOR TAPE TO BE MERGED
DIMENSION 1A{9),AA(164400)+1B(9)4+8B(16,400)
1 READ TAPE II1,INByICBy (IBUIN)sN=1,9)y ((BBINsM) N=1s16),M=1,1CB)
GO TO (12+25433445) L1

Ceeoe READ ROUTINE FOR OLD DATA
2 READ TAPE J1oINAQICA, {TAIN) yN=1,49) s ({AA(NsM) N=1,16)4M=1,1CA)
GO TO {13,20).L2

Ceeve WRITE TAPE ROUTINES #%%x

Ceees WRITE ROUTINE FRGM AA ARRAY
3 WRITE TAPE MIoINASICA,(IAIN)gN=1,9) s (LAA{NsM)¢N=1416),M=1,ICA)
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GO TO (19530¢35439+48),L3

Ceeee WRITE ROUTINE FROM 88 ARRAY
4 WRITE TAPE M1oINByICBy(IBIN)yN=149)y{(BBI(NyM)yN=1yl6])¢M=1,ICB)
GG TO (23,31)4L%

c
Coeee MAINLINE PROGRAM
11 L1=1
60 T0 1
12 L2=}
G0 70 2

13 1ABAT=]A(2)
14 IF (ISW)15415427
15 IF (INA)16416436
16 IF (KSWIL17417,18
17 IF (IABAT-1A(2))21418,49
18 L3=]
60 10 3
19 L2=2
GO T0 2
20 GO 70O 14
Ceeeae NEXT BATTERY ENCOUNTERED ON J1,CHECK FOR SAME BAT ON II
21 IF (IABAT-1B{2))113,22450
22 L4=]
GO TO 4
23 IF (INB)24424426
24 L1=2
GO TO 1
25 60 10 21
26 KSW=1
60 7O 13
Ceeee EXIT ROUTINE
27 IF (INA)J16,16428
28 IF (KSW)29429434&
29 INA=Q
L3=2
G0 T0 3
30 L4=2
GO TO 4
31 IF (INB)32,432,35
32 L1=3
GO TO 1
33 60 10O 30
34 L3=3
G0 70 3
35 PRINT 100
100 FORMAT (12HO END OF JOB)
END FILE M1
REWIND M1
REWIND 11
REWIND J1
CALL ExIT
Ceees END BAT 7 ROUTINE
36 IF (KSW)3T437447
37 IF (IB(2)-T)51+38+47
38 INA=O
L3=4
G0 T0 3
39 INA=INB
ICA=ICB
DO 40 N=1,9
TA(N)=]1B(N)
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40 CONTINUE
DO 42 N=1,1C8
DO 41 M=1,]6
| AA(MyN)=BBI(M,N)
i 41 CONTINUE
\ 42 CONTINUE
‘ 43 IF (INB)44144e46
| - 46 Ll=4
i G0 T0 1
| 45 GO 10 37
46 KSH=]
4T INAs]
L3=5
GO TO 3
48 ISW=]
END FILE M1
REWIND M1
REWIND J1
J1=J2
M1=M2
G0 YO 12
Ceeee PROGRAM ERROR STATEMENTS
49 PRINT 101
101 FORMATY (40HO ERROR IN STATEMENT 17,IMPROPER RESULTS)
GO 10 35
50 PRINT 102
1G2 FORMAT (4CHG ERROR IN STATEMENT 21,IMPROPER RESULTS)
GO TO 35
51 PRINT 103
103 FORMAT (40HO ERROR IN STATEMENT 37,IMPROPER RESULTS)
GO TO 35
END
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B-16

$18SYS
$10 P13p
$PAUSE
$SEXECUTE

FILE, INPUT/24BLO/144REE/] MOD/DyDENSITY/H

STEP B-2
SORT

FILE,OUT+BLO/14,MOD/D4DEN/H

RECORD s TYPE/F o LEN/(14) yFIELD/(6469¢1)
SORTFILE/2+0RDER/24+FIE/ILA3A),SEQ/S
CHANNEL S, INP/A 4MERGE/ (A4B)

OPT,TAP

REMARK ENDCARD 1 DATA SORT

END

* END TAPE

$185YS
$ID P13P
$PAUSE
$EXECUTE

STEP B-3

SORT

FILEyINPUT/44BLO/144REE/]1+MOD/D4DEN/H
FILEOUT,BL0O/149MOD/D4DEN/H
RECORDTYPE/FZLEN/(14) 4FIELD/(6469,1)
SORTFILE/4,ORDER/2+FIE/{1A¢3A)¢SEQ/S
CHANNELS s INP/A,MERGE/(A,B)

OPT,TAP

REMARK ENDCARD 2 DATA SORT

ENOD

PAUSE
XEQ

L N N )

FAP
INIT ETTA
NOP
AXT
STL
TIX
READ RTDA
RCHA
TCOA
TRCA
TEFA
TRA
ROERR AXT
RDBSP BSRA
RTDA
RCHA
TCOA
TRCA
TRA
TiX
TSX
PLE
TSX
CALL
VALCK AXT
AXT
CAL
SLW

ALPHA CHECK PROGRAM FOR ENDCARDS 1

CARDS COLUMN
FORMAP

14,1
WKAR¢14,1
*=141,y1
5

COMM]

3
RDERR
ENDS
VALCK
92

5

5

CoMN]

&

*¢2
RDERR=-2
RDBSP201
${SPH), 4%
MESSAyel
$I(FIL) 4
SEXIT
14,1

692
WKAR¢14,1
TEMP

STEP C-2



CK1

CK2

ERROR

WRITE

ENDS

LAST

END&

ANA
LAS
TRA
TRA
LAS
TRA
TRA
CAL
ARS
SLW
TIiX
TIX
TRA
CAL
SLW
CAL
SLW
TSX
PZE
TSX
TSX
PLE
TSX
TRA
WTDA
RCHA
TCOA
ETTA
TRA
TRCA
TRA
LXA
TiX
TRA
SXA
RUNA
TSX
PLE
TSX
HTR
RUNA
TSX
PZE
TSX
AXT
SXA
CAL
SLW
WTDA
RCHA
TCOA
WEFA
RUNA
CAL
SLwW
TSX
PZE
TSX
TSX
PLE
TSX
HTR

MASK
SIXTY
ERROR
CK2

NINE
ERROR
CcK2

TEMP

6

TEMP
CKle291
VALCK+1,1,1
WRITE
WKAR
MESSG+2
TEMP
MESSG+5
${SPH) ¢4
MESSGe el
$(FIL} 4
$(SPH) + 4
MESSBeyl
S(FIL)Y 4
INIT

6
COMM1
*

ENDS&
WIERR
INITY
SAM, 1
*+4241,1
LAST
SAM, 1

5
${SPH) ¢4
MESSD el
$(FIL) 4
READ

5
$(SPH) 2 4
MESSEy 01
$S(FIL) 4
1,1
SAM, )
CODE
WKAR

6

COMM1

*

6

6

WKAR
MESSG#2
${SPH) 4
MESSGyy1l
S(FIL) 4
$(SPH) 4
MESSFes1
$(FIL) 4
INIT
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B-18

L B 2E R ¥ J

WIERR
wiBsSp

z

MESSA
MESSB
MESSC
MESSD
MESSE
MESSF
MESSG
WKAR
SIXTY
COO0E
MASK
NINE
TEMP
SAM
COMM]

INIT

READ

RDERR
RDBSP

AXT
BSRA
WTDA
RCHA
TCOA
TRCA
TRA
BSRA
WTDA
TCOA
TRCA
TIX
TSX
PlE
TSX
CALL
B8CI
BCI
8CI
BCli
BCI
B8Cl1
8Cl
8SS
11031
ocr
ocT
acr
PZE
PLE
10CD
END

9,2
6

6
COoMM1
*

*42

INIT

[

6

®

w2
WIBSP+1,4241
${SPH) 4
MESSCsvl
SIFIL) o4
SEXIT

7.(35H READ ERROR ENCOUNTERED, CALL EXIT.)
7+035H INVALID CHARACTER IN RECORD ABOVE.)
7T9(36H WRITE ERROR ENCOUNTERED, CALL EXIT.)

T+ 129H PREPARE NEW AS5. PRESS START,)
T+4294 LAST AS5.PEOCESSING COMPLETE.)

T+(37H PREPARE A6 IF PRGCESSING INCOMPLETE.)

Te(35H

14

60
111111111111
17

11

1
WKARy 914

ALPHA CHECK PROGRAM FOR ENDCARDS 2

PAUSE
XEQ

CARDS COLUMN

FORMAP
FAP
ETTA
NOP
AXT
Stz
TIX
RTDA
RCHA
TCOA
TRCA
TEFA
TRA
AXT
BSRA
RTDA
RCHA
TC0A
TRCA
TRA
TIX
TSX
PLE
TSX

1441
WKAR+1441
*=1e101

5

COMM)

]

RDERR
ENDS
VALCK
942

5

5

COMM1

*

*42
RDERR=-2
RDBSP+2,1
${SPH) ¢+ &
MESSAs el
$S(FIL)»4

3
v

STEP C-3



VALCK

. CK1l

CK2

ERROR

WRITE

ENDS

LAST

ENDO

CALL
AXT
AXT
CAL
SLW
ANA
LAS
TRA
TRA
LAS
TRA
TRA
CAL
ARS
SLW
TIX
TIX
TRA
CAL
SLW
CAL
SLw
TSX
PZE
TSX
TSX
PLE
TSX
TRA
WTDA
RCHA
TCOA
ETTA
TRA
TRCA
TRA
LXA
TIX
TRA
SXA
RUNA
TSX
PlE
TSX
HTR
RUNA
TSX
PZE
TSX
AXT
SXA
CAL
SLwW
WTDA
RCHA
TCOA
WEFA
RUNA
CAL
SLW
TSX
PZE

$SEXIT
1441

692
WKAR+14&,1
TEMP
MASK
SIXTY
ERROR
CK2

NINE
ERROR
CK2

TEMP

[

TEMP
CKle2,y1
VALCK+1sl,1
WRITE
WKAR
MESSG+2
TEMP
MESSG+5
$(SPH) ¢4
MESSGeosl
$S{FIL) 4
${SPH) .4
MESSB el
${FIL) 4
INIT

[

COMM1

*

END6
WIERR
INIT
SAM,1
$42,4141
LAST
SAM,1

5
${SPH) 4
MESSD+ sl
S(FIL),4
READ

5
${SPH) 4
MESSEsel
$S(FIL) 4
1,1
SAM,1
CODE
WKAR

6

COMM]

*®

6

6

WKAR
MESSG+2
$(SPH} 14
MESSGy oyl
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WIERR
wisasp

w2

MESSA
MESSB
MESSC
MESSD
MESSE
MESSF
MESSG
WKAR
SIXTY
cooe
MASK
NINE
TEMP
SAMm
COMML

Crsns

Crexs

CHes e

75X
TSX
PLlE
T5X
HTR
AXT
BSRA
WTDA
RCHA
TCoA
TRCA
TRA
BSRA
WTDA
TCOA
TRCA
TiX
TSX
PZE
TSX
CALL
BCI
BC1
BC!
8Cl
8Cl
BCl
8Cl
BSS
ocY
ocTt
ocY
ocT
PLE
orE
10CD
END

PRELIMINA
PAUSE
XEQ
ENDCARD 1
DIMENSION
DIMENSION
O IMENS ION
BATTERY
ICHTI(])=
NCHTI(1)=
10STI(1)=
NDSTI(L)=
1EE{1)=70
NEE(1)=30
ICE(1) =77
NCE{(1)=30
ICHWH(1)=
NCHWH{1}=
IDSWH(1)=
NDSwWH(1)=
1UPSI(1)=
BATTERY
ICHTI(2)=

$(FIL) v&
SISPH) ¢ &
MESSF eyl
S(FIL),&
INIY

9,2

6

6
COoMM]1
*

*4$2

INIT

6

6

*

14

WiBSP+1,4241

${SPH) 4

MESSCe ol

SIFIL) o4

S$SEXIT

7,(35H READ ERROR ENCOUNTERED, CALL EXIT.)
T+(35H INVALID CHARACTER IN RECORD ABOVE.)
T+(36H WRITE ERROR ENCOUNTERED, CALL EXIT.)
7,(29H PREPARE NEW AS5. PRESS START,.)
Te{29H LAST A5.PEOCESSING COMPLETE.)
T+{3TH PREPARE A6 IF PROCESSING INCOMPLETE.)
T+(354 )
14

60

111111111111

7

11

b ]
WKAR, 14

RY ANALYSIS FOR ENDCAROS 1 STEP D-2

DATA VALIDITY ANALYSIS *REA*
ICHTI(13) ¢NCHTI(13),I0STI(L3),NOSTI(13),1EE(L13),NEE(L3)
JCEL13) ¢NCE(13), ICHWH{13) yNCHWH(13)
IDSWHI13) 4NOSWH(13),IUPSI(13)
O YEST PARAMETERS
32500
500
5000
150
0

2840
50
1960
40
0
1 TEST PARAMETERS
32500




[ 122 ]

C*¥%x*%x

Ckx %

CEerx

NCHTI(2)=500
10STI(2)=20000
NDST1(2)=3C0
IEE(2)=720
NEE(2)=25
ICE(2)=770
NCE(2) =25
ICHWH{2)=2820
NCHWH{ 2) =50
IDSWH{2)22020
NDSWH{2) =40
lyrPsit2)=0
BATTERY 2 TEST PARAMETERS
ICHT1(3)=32500
NCHTI{3)=5C0
IDSTI(3)=1250
NDSTI(3)=25
1EE(3) =675
NEE(3)=25
ICE(3)=770
NCE(3)=25
ICHWH{3)=2790
NCHwWH({3)=50
10SwH{3)=1870
NDSWH(3)=40
TUPSI(3)=0
BATTERY 3 TEST PARAMETERS
ICHTI(4)=12900
NCHTI1(4)=600
IDSTI{4)=5C00
NDSTIl41=150
1EE(4) =915
NEE(4)=25
ICE(4)=975
NCE(4)=25
ICHWH{4)=2220
NCHWH(4)=150
IDSWH(4)=2050
NDSWH(4)=100
1UPSI{4)=0
BATTERY 4 TEST PARAMETERS
ICHTI{5)=17000
NCHTI(5)=4000
IDSTI(5)=5GC00
NDSTI(5)=75
IEE(5)=800
NEE(5)=100
ICE(5)=9C0
NCE(5)=100
ICHWH{5)=2600
NCHWH(5)=200
IDSWH{5)=1985
NDSWH{5)=40
1uPS1(5)=0
BATTERY 5 TEST PARAMETERS
ICHTI(6)=5150
NCHTI(6)=200
IDSTI(6)=5000
NOSTI(6)=T75
1EE(6) =915
NEE(6)=25
ICE(6) =985
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Coess

Crexe

Crens

Ceses

NCEl6)=25
ICHWH(6)=2225
NCHWH( 6)=100
I10SWH(6)=2030
NDSWH(6)=50
1UPSI(6)=0
BATTERY 6 TEST PARAMETERS
ICHTI(T7)=19400
NCHTI(7)=5C0
IDSTI(T)=5000
NOSTI(7)=75
1EE(7) =895
NEE(T7)=30
ICE(T)=955
NCE(7) =30
ICHWH{T)=2270
NCHWH(T7)} =100
1DSWH(7)=2030
NDSWH{ 7) =50
1UPSI(T)=0
BATTERY 7 TEST PARAMETERS
ICHTI(8)=65000
NCHTI(8)=1000
JOSTI{8)=5C00
NDSTI(8)=75
ILE(8) =350
NEE(8) =25
ICE(8)=385
NCE(8)=25
ICHWH(8)=5725
NCHWH{8) =50
IDSWHI8)=19T75
NDSWH{ 8) =40
IuPSi(8)=0
BATTERY 8 TEST PARAMETERS
ICHTI{9)=1C000
NCHT1(9)=2000
10STI(9)=5000
NOSTI(9)=75
1EE(9) =800
NEE(9)=90
ICE(91=8T70
NCE(9)=90
ICHWH{9)=2300
NCHWH(9) =175
IDSWH(9)=1990
NDSWH(9) =40
IUPSI(9)=0
BATTERY 9 TEST PARAMETERS
ICHTI(10)=28000
NCHT1(10)=3000
IDSTI(10)=5000
NDSTI(10)=75
IEE(10)=760
NEE(10)=50
I1CE(10)=830
NCE(10)=50
ICHWH(10)=2600
NCHWH(10) =250
JOSWH(10)=1985
NDSWH(10) =40
IUPS1{10)=0



Cs*%% BATTERY 16 TEST PARAMETERS
ICHTI(11)=25000
NCHTI(11)=375
IDSTI(11)=8667
NDSTI(11)=1G00
1EE(11)=800
NEE(11)=100
ICE{11)=9C0
NCE(11)=100
ICHWH{11)=4400
NCHWH{11)=200
IDSWH{11)=3450
NDSWH({11)=200
IuPsSI(1l)=1
C**ex BATTERY 11 TEST PARAMETERS
ICHTI{12)=9150
NCHTI(12)=300
I0STI(12)=9C50
NDSTI(12)=500
IEE(12)=865
NEE(12)=100
ICE{12)=985
NCE(12)=100
ICHWH(12)=4075
NCHWH(12)=100
10SwWH(12)=3520
NDSWH{12)=200
IUPSI(12})=1
KBAT=88888
KCYC=88888
K=2
JJ=0
KK=1
C**#%%x PARAMETER DATA LISTING
WRITE OUTPUT TAPE 3,200
DO 300 NN=1,12
NNN=NN-1
WRITE QUTPUT TAPE 3,201 ,NNN,ICHTI({NN) yNCHTTINN)} IDSTIC(NN),
INDSTIUINN) s TEECNN) yNEECNN) p ICE(NN) ¢ NCECNN) s ICHWHINN) s NCHWH{NN) o
2IDSWHINN) s NDSWHINN) » IUPST{NN)
300 CONTINUE
WRITE OQUTPUT TAPE 3,202
98 FORMAT (81HO BAT CYCLE YEAR DAY TIME EEF WAT
1T-HR CEF €D NO P)
99 FORMAT (1H ,1018)
1G0 FORMAT (12414911413 ,1XeI5912Xy13,5X,15930Xy13,11,11)
1C1 FORMAT (40HO ILLEGAL CARD NUMBER FOR FOLLOWING CARD)
102 FORMAT (40HO ILLEGAL YEAR OR DAY FOR FOLLOWING CARD)
103 FORMAT (34HO ILLEGAL PHASE FOR FOLLOWING CARD)
104 FORMAT (32HO TIME DURATION OUT OF LIMITS BY,16,15H ON CARD BELOW)
105 FORMAT (29HC WATT-HOURS OUT OF LIMITS BY,I6,15H ON CARD BELOW)
106 FORMAT (54H0C ENERGY OR CURRENT EFF,. SHOULD BE ZERO FOR CARD BELOW}
107 FORMAT (30HO ENERGY EFF. OUT OF LIMITS BY,16,154 ON CARD BELOW)
108 FORMAT (31HO CURRENT EFF. OUT OF LIMITS BY,I6,15H ON CARD BELOW}
110 FORMAT (34HC INCORRECT NUMBER OF CARDS ON BAT,l4,6H CYCLE,16}
111 FORMAT {38HO BOTH CARDS ARE CHARGE OR DIS. ON BAT,I4,6H CYCLE,16)
112 FORMAT (32HO ALL DATA PROCESSED.EXIT CALLED)
2C0 FORMAT(117H1 BAT CHG-TI LIMIT DIS-TI LIMIT EEF LY
IMIT CEF LIMIT CHG-WH LIMIT DIS-wH LIMIT CYC-TYPE)
201 FORMAT(1HO,1418)
2C2 FURMAT (1H1,40X,41HOUT OF LIMITS DATA FOR ENDCARDS 1 *REAX)
Ce*%x READ ENDCARD 1 INTO STORAGE
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1 READ INPUT TAPE 54100 ,NBAT¢NCYCoNY¢NDAY ¢ NTIME,NEEFENWHyNCEFE,
INC o NPHAS
IF(NBAT~99)2,33,33
2 IF (NC-1)3,5,3
3 ISTNO=]
WRITE QUTPUT TAPE 3,101
4 WRITE QUTPUT TAPE 3,98
WRITE OUTPUT TAPE 3,99 ¢NBAT,NCYCyNY,NDAY NTIME,NEEFENWHyNCEFE,
INCoyNPHAS
GU TO (25433),ISTNO
5 IF (NY=5)T7¢7¢6

6 ISTNO=1
WRITE QUTPUT TAPE 3,102
GO TO 4

T IF (NDAY-366)8+846

8 IF (NPHAS-1)22+1049

9 ISTNO=1
WRITE QUTPUT TAPE 3,103
GO 10 4

Ceex% DISCHARGE PHASE ANALYSIS
10 N=NBAT+1
IDEV =IDSTI{N)-NTIME
1ABDEV=XABSF{IDEV)
IF (NDSTI(N)-TABDEVI11.12.12
11 ISTNO=1
WRITE OUTPUT TAPE 3,104,10DEV
60 T0 4
12 IDEV=IDSWHIN)~NWH
1ABDEV=XABSF({ IDEV)
IF (NDSWHIN)-1ABOEV)13,14414
13 ISTNO=1
WRITE OUTPUT TAPE 3,105,IDEV
G0 70 4
14 IF (IUPSII(N})15415,18
15 IF (NEEFE)17+16417
16 IF (NCEFE)17,25.17
17 1STNO=1
WRITE OUTPUT TAPE 3,106
GO TO 4
18 IDEV=IEE{N)}-NEEFE
1ABDEV=XABSF({ IDEV)
IF ({NEE(N)-1ABDEV)19,20,20
19 ISTNO=1
WRITE OUTPUT TAPE 3,107,10EV
60 TO 4
20 IDEV=ICE(N)-NCEFE
IABDEV=XABSF( IDEV)
IF (NCEIN)-TABDEV)I21+25+25
21 ISTNQO=1
KRITE OUTPUT TAPE 3,1C8,IDEV
60 TO 4
C*&+%CHARGE PHASE ANALYSIS
22 N=NBAT+1
IDEV=ICHTIIN)~=NTIME
TABDEV=XABSF(IDEV)
IF INCHTI(N)-I1ABDEV)11,23,23
23 IDEV=ICHWHIN)—NWH
IABDEV=XABSF(IDEV)
IF (NCHWHIN)~-TABDEVI13,24924
24 IF (TUPSI{N))18,18415
Cesx¥¢ CHECK FOR FULL CYCLE
25 IF INBAT-KBAT)28,26+28
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26 IF (NCYC-KCYC)28,27,28
- 2T K=K+l
JJI=NPHAS
GO 101
28 IF (1K-2)29,30,29
29 WRITE QUTPUT TAPE 3,110,KBAT,KCYC
. GO TO 32
30 IF (JJ-KK)32,31,32
31 WRITE OUTPUT TAPE 3,111 ,KBAT,KCYC
32 K=
KK=NPHAS
KBAT=NBAT
KCYC=NCYC
GO 101
33 WRITE OUTPUT TAPE 3,112
REWIND 5
CALL EXIT
END

* ENDCARD DELETE AND ODUPLICATE RECORD ELIMINATION STEP E-2
* PAUSE
* XEQ
* CARDS COLUMN
Ceeceee ENDCARD 1DELETE AND DUPLICATE RECORD ELIMINATION PROGRAM
Ceeaee BELOW IS FORMAT EXPLANATION FOR RECORDS TO BE DELETED
C ®1% COL 1 CONTAINS A O IF ENTIRE CYCLE IS TO BE DELETED
C *#2% COL 1 CONTAINS A 1 IF PHASE OF CYCLE IS TO BE DELETED ONLY (OUTCARDS
C #3% COL 5 AND 6 CONTAINS BATTERY NUMBER
C %4% COL 8 TO 11 CONTAINS CYCLE NUMBER
C *5% COL 14 CONTAINS PHASE (IF COL 1 CONTAINS 1),40=CHG,1=DISCHARGE
C *6% LAST CARD SIGNAL CONTAINS 99 IN COL 5 AND 6 (THIS ENDS ALL DELETIONS)
C *7% THIS DATA WILL BE PLACED BEHIND DELETE PROGRAM
Ceoee INITIALIZATION
DIMENSION NN(20) MM{20)
2 READ INPUT TAPE 2+100,10,IBAT,ICYC,IPHAS
1 REWIND S
REWIND 6
WRITE OUTPUT TAPE 3,103
ISW=0
Ceeoe FORMAT STATEMENTS
100 FORMAT (I1,15,15,13)
101 FORMAT (12414530 013,1XeI591XeI591Xs1591348154134211,14)
102 FORMAT (27THODUPLICATE RECORD DELETED 212914511, 1341X,15,41Xe1541X,
1150134815¢9134211414)
1C3 FORMAT (1H1,45X+32HD E L E T I O N PROGRAMNM)
104 FORMAT (13H0 €END OF J08)
105 FORMAT (27HCREQUESTED RECORD DELETED 1291491191391 XoI5,1Xe[5,41X,
115013,8159134211,14)
1C6 FORMAT (36HCREQUEST FOR DOELETION OUT OF ORDER 4416)
- 107 FORMAT {(47HLCOULD NOT LOCATE RECORD FOR DELETION REQUEST ,216)
3 READ INPUT TAPE 5,1C1,(NN{I)s1I=1,20)
4 READ INPUT TAPE 5,1Cle(MM{I)e1=1,20)
00 5 I=1,20
IF (NN(I)=-MM(I))9,+5,9
CONTINUE
WRITE OUTPUT TAPE 3,102,{NN{I),1=1,20)
DO 7 I=1,20
NN{I)=MM(])
CONTINUE
IF (MM(1)-99)4,8,8
WRITE OUTPUT TAPE 6,101, (MM{1),1=1,20)

® o & W
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WRITE OUTPUT TAPE 3,104
G0 Y0 22

9 IF (IB8AT-99)11,10.,10

10
11
12
13

14
15

16
17

18
19

20
21
22

99

[sXa X3}

10060

WRITE QUTPUT TAPE 6,101 ,4(NN(1),1=1,20)
GO TG 6

IF (IBAT-NNI(1)116,12,10

IF CICYC-NN{2))16,13,10

IF (1ID)15+15,14

IF (IPHAS-NN(19))1G,15,10

WRITE OQUTPUT TAPE 3,105,(NN(I)},1=1,20)
[SW=1

GO T0 6

IF (ISW)21,21,17

KEAD INPUT TAPE 2,1C0,I1D,IIBAT,1ICYC,IPHAS
1SwW=0

IF (1BAT-11BAT)19,18,20

IfF (ICYC-1ICYC)19420,20

IBAT=1IBATY

ICYC=]ECYC

GO 10 9

WRITE ODUTPUT TAPE 3,1C64,IBAT,1IBAT,,ICYC,IICYC
GO 10 22

WRITE QUTPUT TAPE 3,107,1BAT,ICYC

GO 10 17

REWIND 5

END FILE 6

REWIND 6

CALL EXIT

END

DATA

NASA BATTERY ENDCARD BCD TO BINARY ROUTINE STEP F.2, F.3

PAUSE

XEQ

CARDS COLUMN

ENDCARD 1 AND 2 MERGE s VALIDITY AND BINARY CONVERSION PROGRAM

INPUT TAPE FOR ENDCARD CODES IS A6
INPUT TAPE FOR ENDCARD 1 IMAGES IS A8
INPUT TAPE FOR ENDCARD 2 IMAGES 1S B85

OUTPUT BINARY TAPE IS A7

A3 wiLL CONTAIN LISTING OF DATA ON BINARY TAPE A7 IN BCD FORM
AND REJECTED DATA MESSAGES

REWIND 6

REWIND 7

REWIND 8

REWIND 15

DIMENSION [A{25),18(25)+10A(25),108(25),10C(25),100D(25)
OIMENSION IMOD(1544)+FMOD(6544)
NUBAT=0

INSURE THAT I10A,108,10C,100, HAVE UNEQUAL CYCLE TO START

10A(2) =99999
108(2)=88888
I0Ct2)=77777
10D(2)=66666
ICNT=0
IND=0O




[a N a X NN o X o}

[a X a¥ o [a X a N2 [a X a3

OO

[a¥gXal

OO0 000

o Xa¥a]

1

100 FORMAT (49H1ENDCARD 1 AND 2 MERGE AND VALIDITY CHECK PROGRAM)

101 FORMAT (49HOLRL~MARTIN COMPANY NASA BATTERY TEST PROGRAM~REA)

2
102

3
950
163

6
107

10
11
12

13

14
109

15
951
110

FCOUNT IS THE TO TOTAL NUMBER OF CYCLES WRITTEN ON OUTAPE

FCOUNT=0.0
HEADING AND MESSAGE INFORMATION ON TAPE 3
WRITE OUTPUT TAPE 3,100

WRITE OUTPUT TAPE 3,101

TAPE 6 CONTAINS CODING INFORMATIGN

READ INPUT TAPE 691C2,KODBAT4KODCYC «KOD,KODT IM
FORMAT (16416913413)

TAPE 8 CONTAINS ENOCARD 1 RECORDS

READ INPUT TAPE B84950,{1A(I)y1=1,19)

FORMAT (1241441141393 16913,815413,12,11)
FORMAT (1H +14416413915¢318,154817415,14,13)
IFCIA(1)-99)5,464946

CHECK TO SEE IF A NEXT BATTERY HAS BEEN ENCOUNTERED

IF (NUBAT~TA(1))6,74+6

KRITE OUTPUT TAPE 3,107,NUBAT

FORMAT (BHOBATTERYys14+2X¢9HCOMPLETE,)
NUBAT=IA(1)

CHECK FUR CARD AND PHASE

IF (1A(18)-10)14,9+8
IF (IA(18)-11114s11,14

PLACE ENDCARD 1 IN PROPER ARRAY

DO 10 N=1,19
ICA(N)}=1A(N)
CONT INUE
GO 1O 13
D0 12 N=1,19
IGC(N)=TA(N)
CONTINUE

COMPARE CYCLE NUMBERS IN I0A AND I0OC ARRAYS

IF (10A{2)-10C(2))3,15,3

ERROR ROUTINE FOR ILLEGAL PHASE COUDE FOR ENDCARD 1

WRITE OUTPUT TAPE 3,109

FORMAT (45HOCARD BELOW HAS ILLEGAL PHASE, CYCLE OMITTED.)
WRITE OQUTPUT TAPE 34103, (IA(1)91=1,19)

GO T0 31

TAPE 15 CONTAINS ENDCARD 2 RECORDS

READ INPUT TAPE 15,951,(1B(I),0I=1,21)

FORMAT (12,14911413,1114,415,12,11)
FORMAT (1H +14,16413,1541116,417+14,13)
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(s X aX g

[aNaXaNaXa¥al

[a X2 X 2]

(2 ¥ a X a2 BN e N X o

o0n

6C0
6C1

200
203

16
111

17
112

18
19

20
21
22
23

24

25
113

26

27
28

29
114
3¢

RUN OUT ENDCARD 2 FOR PREVIOUS BATTERY

IF{I0A(1)-18111})200,200,600

WRITE OUTPUT TAPE 3,601

FORMAT (4THOENDCARD 2 BELOW NOT USED, IMPROPER BATTERY NO.)
WRITE DUTPUT TAPE 3,11G,(IB(1}sI=1,21)

G0 TO 15

COMPAKE ENDCARD 1 CYCLE TO ENDCARD 2 CYCLE NUMBER

IFLIBI1)-99)203,46,46

IF (10A{2)-18(2))17,18,16

WKITE OQUTPUT TAPE 3,111

EFORMAT (4THCENDCARD 2 CYCLE LESS THAN ENDCARD 1,0MIT CARD.)
WRITE OUTPUT TAPE 3,110,(18(I1),[=1,21)

GG 10 15

WRITE QUTPUT TAPE 3,112

FORMAT (49HOONE OR BOTH ENDCD.2 MISSING,OMIT ENDCD. 1 BELOW.)
WRITE DUTPUT TAPE 3,1G3,(10ACI),1=1,19)

WRITE OUTPUT TAPE 3,103,(10C(I)sI=1,19?

BACKSPACE 15

GO T0 31

PROPER ENDCARD 2 SELECTED

CHECK CARD NO. AND PHASE

IF (18(20)-20)25,20419
1F (18420)-21)125,22+25

PLACE ENDCARD 2 IMPROPER ARRAY 108 OR [0OD

DO 21 N=l,21
108{N)=]B(N)
CONTINUE
GO 10 24
DO 23 N=l,21
10D(N)=]B(N)
CONTINUE

COMPARE CYCLE NUMBERS IN I0B AND I0D ARRAYS
IF (108(2)1-10D{2))154+26415
ERROR ROUTINE FOR ILLEGAL PHASE IN ENDCARD 2

WRITE OQUTPUT TAPE 3,113

FORMAT (47HOENDCD.2 BELOW HAS ILLEGAL PHASE,CYCLE OMITTED.)
WRITE OQUTPUT TAPE 3,110,(18(1),1=1,21)

G0 T0 31

10A,10B,10C,AND [0OD ARRAYS COMPOSE AN ENTIRE CYCLE, CHECK VALIDITY

DO 28 N=1,3

1Ff (I0A(N)-10B(N))29,27,29

IF (JIOC(N)-10DI{N))29,28,29

CONTINUE «

GO TO 300

WRITE QUTPUT TAPE 34114

FORMAT (42HUBANO,CYNO, YEARyOR DAY ILLEGAL,OMIT CYCLE.!)
WRITE QUTPUT TAPE 3,103,(10A(1)I=1,19)




~r

(g N ol 2]

(2 ¥ a3

[a X2 X 2]

OO0 OO0

31

300
33
34
35
36

301
302
303
304

37
115

38
39
40
41

42

43

44
119

45
120

121

WRITE QUTPUT TAPE 3,110,(108(1)eI=1,21)
WRITE QUTPUT TAPE 3,103,(10C(I),121,19)
WRITE OUTPUT TAPE 3,110,(10D0(1),1I=1,21)
10A(2)=99999

10R{2)1=88888

10C(2)=77717

10D(2)=66666

GO 10 3

CHECK FOR ZERO EFFICIENCY

If (I0A(1)-10133,35,35
IF (I0A(8))34437434
IF(10A(17))301,37,301
IF L10C(8))36937,36

IF (10C(17))301,37,301

CHECK FOR ACTIVE CELL BEING UNEQUAL FOR CHG. AND DIS.

IF (108(17)-10D(17))303,302,303

If (10B{18)-10D(18)1303,38,303

WRITE CUTPUT TAPE 3,304

FORMAT {36HCACTIVE CELL ON HALF CYCLE DISAGREE.)
GO 710 30

WRITE OUTPUT TAPE 3,115

FORMAT (33HCEFFICIENCYS ARE ZERO,OMIT CYCLE.)
GO T0 30

TEST TO SEE IF A CODE SHOULD BE PLACED ON THIS CYCLE

IF (KODBAT-99)39,42,42

IF (KODBAT-10A(1))44+40,42
IF (KODCYC~-IO0A{2))444+41,42
10A(20})=K0D

10A(21)=KOOTIM

10A(221=0

READ INPUT TAPE 641G2+KODBAT,KODCYC,KOD,KOOTIM
GO TO 43

10A(20)=0

10A(21)=0

10A(22)=0

THE I0 ARRAYS ARE READY TO BE PLACED IN OUTPUT IMOD~-FMOD ARRAYS
IF (ICNT-4)50,664+66
ERROR ENCOUNTERED IN STATEMENT 39 OR 40

WRITE QUTPUT TAPE 3,119

FORMAT (34HODATA WAS REJECTED FOR CODE BELOW.)
WRITE QUTPUT TAPE 3,102,KODBAT,KODCYC,KOD,KODTIM
READ INPUT TAPE 6,102,K0DBAT,KODCYC yKODy KODTIM
GO 710 38

WRITE OUTPUT TAPE 3,120

FORMAT (16HGEND OF PROGRAM,)

REWIND 8

REWIND 15

REWIND 6

END FILE 7

REWIND 7

WRITE QUTPUT TAPE 34121,FCOUNT

FORMAT (34H TOTAL NUMBER OF CYCLES PROCESSED=4F15.0)
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[2X2X 2]

oOon

ROUTINE TO CONVERT BINARY TU BED FBR PROGRAN ¢mElK
PREINT 121 ,FCOUNT
NUBAT=0
401 wRITE OUTPUT TAPE 3,404
A4€4 FORMAT (1H1,40Xe43H BINARY TAPE CONVERYED 10 BCDO POR ENDCARDS.)
4GS READ TAPE ToINDoIENT{(IMBD(T 4D oloslyd1) o (FMOOULJDelolRedd)y
1J=1, ICNT)
PO 4Ce J=)y ICNY
IF (INOD(2,J)-NUBAT) 700,700,800
800 NUBAT=1MOD(2,J)
WRITE QUTPUT TAPE 3,404
70O WALITE OUTPUT TAPE 3,0%0
6350 FORMAT (1n0,131NM 10 BAT CYC Y DAY § A @ C 0123435789
1T1=DUR AMP-M{ WAT-ML EEF AMP=H WAT=H AVCUR MICUR MXCUR AVPWA M
21PNR MXPWR CEF )
WRITE OUTPUT TAPE 3,500, (INOO(TLoJholololl) o (EMODtToJ)yIn12,24)
WRITE OUTPUT TAPE 3,45C)y (1MOD(IoJd)olelol))o(FMODIToJ)s1238,50)
WRITE OUTPUT TAPE 3,051
651 FORMAT (1HO,131lH JO BAT CYC YDAY S A B8 C 0123456709
1 /1 CYC O CYyC )} CYC 2 CYC 3 CYC &4 CYC 5 CYC 6 CYC 7 CYC 8 CYC 9
2MAXVAR TIME )
WRITE OUTPUT TAPE 395C2y (INMOD(IoJ) o1l odl)y(FMODIT9J)e1225,37)
WRITE OUTPUT TAPE 3,503, (IMOD(14J) el ell)o{FMQDIT4J)y1251,03)
406 CONTINUE
I1F (IND)A0OS5,405,408
$00 FORMAT (1M s8HCD ) CHGol12013915¢120144129139149139164134F7.4
12F1.2¢F5:192F6:.393FT.393F6.39F5,1)
$01 FORMAT (1r s8HCD 1 OISe12413905+012+140029130016915,16918,F7.4,
12FT7.20F3.1902F603¢3FT03¢3F6.3,F%.1)
502 FORMAT (1M o8MCD 2 CHGol2013005,12014,12003414915,10,1%,F0.3
116F6.0:F0.,3,F7.))
503 FORMAT (1 o8nCD 2 DIS) 1241390180020 14912913514,18,1601%,F0.3,
110F6.0,F8.3,F7.3)
408 REWIND ?
402 CALL EXIT

LAST RECORD ON LAST TAPE ENCOUNTERED

46 IND=]
GO TO 68

10A4 108+ 10C,AND 100 CONTENTS TO BE PACKED IN IMOD COMMON DATA
SO0 ICNT=ICNT+}

N=ICNT
51 IMOD{1leNI=) 10

IMOD{2yN}=10ACL) BATY
1MOD(3,N)=10AL2) cycL
1MOD(4oN)=10A(3) YEAR
IMOD(SoN)=10AL 4} DAY
IM00(64N) =10AL19) SEQ
IMOD{T4N)=]0A(20) cobt
1MOD(8,N)=10A(21) €00t
IMOD(9.N)=10A(22) c€oot
IMCOI10N)=108(1T7) AEY
IMOO(11,N)=10B(10) AET

REMAINDING CONTENTS OF ARRAYS TO BE PACKED INTO FMOD ARRAY
START ENDEARD 1 CHARGE
$2 FMOD{124N)=l0ALS) Tim
FMOO(L12/N)=FMODILZ4N)*.000)




[a N aNp]

[a XX 2l

(2N oKl

53

54
55

56

57

58

59

60
61

63

64

65

FMOD(13,N)}=10A(6)
FMOD(13,N)=FMOD{13,N)*,01
FMODU144N)=10A(T)
FMOD(14yN)=FMOD{14¢N)*,01
FMOD(154N)=10A(8)
FMOD(15,N)=FMOD(15yN) *,1
I=9

DO 54 K=16,23
FMOD{KyN)=10ALT)
FMOD(KsN)=FMOD{K,N)#,001
I=i+]

CONTINUE
FMOD(24,N)=10AI17)
FMOD(244N)=FMOD(24¢N)*.]1

START PACKING ENDCARD 2 CHARGE

FMOD(25,N)=10B1(5)
FMOD(25,N)=FMOD(25,N}*,001
I=6

DO 57 K=26435
FMOD{KsN)=10B(1)

I=]+1

CONTINUE
FMOD(36,N)=10B(16}
FMOD(364N)=FMOD{36,N)*,001
FMOD(37,N)=10B(19)
FMOD(37,N)=FMOD(37,N}*,001

START PACKING ENDCARD 1 DISCHARGE

FMOD(38,N)=10C(5)
FMUD(38,N)=FMOD(38,N}*,0001
FMOD(39,N)=10C(6)
FMOD{39,N}=FMOD({39,N)*.01
FMOD(4Q,N)=10CLT)
FMOD(40+N)=FMOD(40,N)*,01
FMOD(41,N)=10C(8)
FMOD(41,N)=FMOD{41,N)*,1
1=9

DO 60 K=42,49
FMOD(K,N)=I0OC(])
FMOD{KyN)=FMOD(KyN)*,001
I=1+1

CONTINUE
FMOD(5GC,N)=10C{17}
FMODI504N)=FMOD{50,N) %,1

START PACKING ENDCARD 2 DISCHARGE

FMOD(51,N)=100(5)
FMOD(514N)=FMOG(S1,N)*,001
I=6

DO 64 K=52,61
FMOD(KyN)=10D(1)

I=1+1

CONTINUE
FMOD(62,N)=100(16)
FMOD(62¢N)=FMOD{62+N)*,.001
FMOD{63,N)=10D(19)
FMOD(63,N)=FMOD{63,N)*,001
GO TO 31

AMP-
WATY
ENGY
*WAT
* Tk
& MA

* pC
CUR-

DEL

AMP-
WATY
ENGY
*WAY
* T+

* PC
CUR-
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TAPE 7 IS USED FOR QUTPUT TAPE

66 CNT=ICNT

L K

c..o.
c..-.
Cooee
Covee
Coceose
Ceosoe
C.-.o
c'...

200
300
400
500
600
601

700
800

900
901

1000
1100

1200
1300
1400

1500
1600
1700
1701

1800
1900

FCOUNT=FCOUNT+CNT

WRITE TAPE ToINDoICNTo((IMODILIoJ)el=1s11)s(FMODUT,3),1212,63),
1J=14 ICNT)

ICNT=0

IF (IND-1)50,45445

END

NASA BATTERY REASEARCH ENDCARD BINARY MERGE STEP G-2
PAUSE

XEQ

CARDS COLUMN

NOTES

PLACE BINARY TAPE TO BE MERGED ON BB

PLACE OLD DATA TAPE FOR BAT G TO 7 ON A6

PLACE OLD DATA TAPE FOR BAT 8 TO 11 ON A7

PLACE BLANK TAPE ON B6 FOR MERGED BAT 0 TO 7

PLACE BLANK TAPE ON B7 FOR MERGED BAT 8 TO 11

PLACE BLANK SCRATCH TAPE ON A5 FDOR SCRATCH ONLY
INITIALIZATION

DIMENSION TA(11,4)AA(52,4),18(11,4),BB(52+4)

11=5

IN=18

REWIND 11

REWIND IN

iWS=0

N=1

READ TAPE INoINAGICA¢{(TACLyK)oL=1yl1l)y (AA{MyK)¢M=1,452)9K=1,ICA}
IF (N-ICA)T7C0,400,600

WRITE TAPE II1,INAJICAo{(TALL KDL 21y21)o(AAIMIK)oM=1,52)¢K=1,ICA)

IF (INA)200C,200,5000

WRITE OUTPUT TAPE 3,601

FORMAT [ 35HOERROR IN STAVEMENT 4NO,EXIT CALLED)
GO 70 2100

IF (IAGZ2oN)=-1A(2¢N+1))1000,80C,900

N=N+l

GO 7O 300

WRITE QUTPUT TAPE 3,901

FORMAT (3SHOERROR IN STATEMENT 7CO.EXIT CALLED)
GO TO 21G0

IF (INA)1200,1200,1100

INA=C

ISW=1

WRIVE TAPE TI14INAeNsCCIAILeJ) oL =1 s11) o lAAIMeY) oM=1¢52)9d=1yN)
Ks}

D0 1400 L=1,11

TAGLK)=TA{LyN+1)

CONTINUE

00 1500 L=1,52

AALL K}=AA(LsN®1)

CONTINUE

IFUIN+1)-ICA)1600,1800,1700

K=K+]

N=N¢l

G0 70 13C0

WRITE OUTPUT TAPE 3,170l

FURMAT (53HOERROR IN STATEMENT BETWEEN 1500 ANDO 1609.EXIT CALLEO)
GU 7O 2100

1IF (1SW)2000,2000,1900

INA=1




2000
21C0

5000

10

Cevee

cl...

C.o.o

c
c....
2

C
C....
c....
3

c
c.-..
4

(o
c....
11
12
13
14
15

c..oo

21
22
23

WRITE TAPE [I'INA'K'(‘[A(L'J)IL=1'll)'(AA‘M'J)'M=1'52’1J=1'K)
GO T0 500

REWIND IN

REWIND 11

CALL EXIY

END FILE 11

REWIND 11

REWIND IN

ISW=C

KSw=0

11 IS BINARY TAPE TO BE MERGED

11=5

REWIND I1

J1 1S BAT O TO 7 OLD DATA,J2 IS BAT 8 TO 11 OLD DATA

J1=6

J2=7

REWIND J1

REWIND J2

M1 IS BAT O TO 7 MERGED NEW DATA,M2 [S BAT 8 TO 11 MERGED NEW DATA
M1=16

M2=17

REWIND M1

REWIND M2

60 70 11

READ TAPE ROUTINES *#&

READ ROUTINE FOR TAPE TO BE MERGED

READ TVAPE IT+INBoICBy{(EBINyMIsN=1411),(BBINyM)oN=1,52),M=1,1CB)
GO TO (12+25¢33,45),L1

READ ROUTINE FOR OLD DATA
READ TAPE JL+INAJICA, ({{TAINsM)yN=1411),(AAINyM)yN=1,52),M=1,1CA)
GG TO (13,20)4L2

WRITE TAPE ROUTINES *¢*

WRITE ROUTINE FROM AA ARRAY

WRITE TAPE MLoINASICAs((TA(NIM)yN=1411),(AA(NyM)¢N=1,52),M=1,ICA)
GO TO (19430435+39,948),L3

WRITE ROUTINE FROM BB ARRAY
WRITE TAPE ML,INB,ICB,{{IB{NyM)gN=1,11),(BBINyM)IyN=1,52),M=1,1C8B)
GO TO (244314+13),L4

MAINLINE PROGRAM

t1=1

G0 T0 1

L2=1

60 7O 2

IABAT=IA(2+1)

IF (ISW)15,515427

IF (INA)16+16436

IF (KSW)17,17,18

IF {1ABAT-TA{2+1))21,18,+49
L3=]

GO 70 3

L222

GO TO 2

GO T0 14

NEXT BATTERY ENCOUNTERED ON J1,CHECK FOR SAME BAT ON II
IF (IABAT-1IB(2+1))13,22,50
IF (INB)23,23426

L4=]

GO TO &
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24

25
26

Cooee

27
28
29

30

31
32

33
3¢

35
100

c..o.

36
37
38

39

40

41
42
43
44

45
46
47

48

CQ.'c

49
101

Li=2

G0 10 1

GO 70 21

KSW=]

INB=0

L4=3

GO T0 4

EXIT ROUTINE

IF (INA)16416.28
IF {KSW)29,29,34
INA=O

L3=2

GO 10 3

L4=2

GU TO 4

IF (INB)32,32,35
L1=3

GO T0 1

GO TO 30

L3=3

GO 10 3

PRINT 100

FORMAT (1210 END OF J0B)
END FILE M1
REWIND M1

REWIND 1

REWIND J1

CALL EXIT

END BAT 7 ROUTINE
1F (KSW)3T437447
IF (18(2+1)-7)51,38447
INA=Q

L3s4

GO 1O 3

INA=INB

1CA=]CB

DO 42 N=1,1C8

DO 40 M=l,.1l
TA{MyN}=IBIMsN)
CONTINUE

DO 41 M=1,52
AA{MyN)=BB(MN)
CONTINUE
CUNTINUE

IF (INB)44¢44446
L1l=4

GO 10 1

GO TO 37

KSwW=1

INA=]

L3s5

GO T0 3

ISW=1

REWIND J1

END FILE M1
REWIND M1

J1=J2

M1 =M2

GO 10 12

PROGRAM ERROR STATEMENTS
PRINT 101

FORMAT (40HO ERROR IN STATEMENT 17,IMPROPER RESULTS)




50
102

51
103

GO T0 35

PRINT 102

FORMAT (40HC ERROR IN STATEMENT 21, IMPROPER RESULTS)
GO 70 35

PRINT 103

FORMAT (40HO ERROR IN STATEMENT 37, IMPROPER RESULTS)
GO 1O 35

END
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1. Retrieve-Formatter Routine




l1a. Data Retrieve Formatter Routine Flow Charts

Write Control Write Contro! .
@—— Read Analyst @_— Card Information Card on Retrieval Wiite Range Cycle
Control Card On Print Tape Tape Card on Print Tape
Yes Check Control Cards | Y€ Write Range Cycle
Exit Last Request For Additional Card on Retrieved
Cycle Groups Tape
No S ]|
N Check Control Card Channel
ol For Additional Card
Cycle Requests Type
Outcard
Yes
Endcard
Read Cycle Range Page 3
Contro! Card v
Charge es 9
Phase
No
Compute First Discharge No
- Cycle Range Page 9 Phase
Yes
Locate Batteries Re- ) Add 26 To Each Field Charge And
Wi arge An
questad From Control K=l fite Coment Requested Put In Discharge
Card Put In Array “iBAT" Array “IFIELD"
#0
. Add 26 to Each Field
Locate Fields Requested Writs Comment Requested Put In
From Contro! Card Put In Format 920 ; .
Ariay "IFIELD" Array “KFIELD!
]
ves Charge Discharge
Request No
No
Cad T ®\N Compute No, ltems That Back
rd Type Will Fit Into Qutput Array space
Endeard Based on Charge or Dis- Endcard Tape e e ey | Pase
Yes charge Phase Current Battery *
Compute No. Items That Check .
Will Fit Into Output Array i " fﬂ ’ Print Comment
Based on Charge Discharge @ First Read e Format No. 919
Phase —
No
Compare
Li<T nput Battery I>7 —_—
With Tape g
ttery
1=T
8
3 Page 2
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1a. Data Retrieve Formatter Routine Flow Charts (Continued)

1FND =1

Compare
input Cycle
With Tape

Cvcle

Have We Exceeded
Cycle Range
Yes
Wiite Comment Write Comment
Format No. 946 Format No. 522

Write Comment
Format No. 923

!

Reduce Oulpuf Array

Add 1
Cycle Counter

1

Are There More
Cycles 1o Extiact

Red Cycle

A

to Input
Cycle

Write
Retrieved Tape

ompare
Input Cycle
With Tape
Cycle

No

Did We Just Write

Invalid Data Subscript to Overwrite
Request This Cycle T
Yes " Are There More |0
Batteries to Search
ICZER =10 -
IDZER =0 IDZER =1 Yes
' ’ Yes Did We Just Wiite
No Write Out Comment Retrieved Tape
isch: Ph
Discharge Phase Format No. 953
I Yes No
Pyt Negative Cycle No.
In Qutput Array Write Retrieved
! Tape
" Move Fields Requested From
Put Positi X
! InOS:JtI;:t i’;ge No ] (nput Array to Output Array
Y Using Array ®1 FIELD"
Write Comment
Format No. 952
Were There Any Fields Yes
That Contained -0
=0 ’ No
No "
Charge Discharge
)
CZER Phase Set IFIN =0
* Yes
Reduce Output Array Put Negative Cycle
Subscript to Over- Nos In Qutput Array
Write This Cycle Check For Mote items
In Input Array
N No
Move Fields Requested From
IDZER Input Array to Output Array

}

Write Out Comment

Using °K FIELD®

Yes__| Were There Any Fields |

Format No. 353

That Contained -0

Retrieved Tape

Backspace
Retrieved Tape

i

Write Retrieved Tape With

{ Yes

Last Record Flag
Setto 1

EndFile
Retrieved

Rewind
Endcard Tapes

Rewind
Retrieved Tape

Print Comment
Format No. 924

1 Pause '
Page 1 j

No



la. Data Retrieve Formatter Flow Charts (Continued)

Compute The No. ltems
That Witl Fit into Out-
put Array Based on §
Words Per Requested
Field

No

Batt.

Battery
Or Cell Cycle
Request

Cell
Cycle

Write and Print No

Commenl Format Vaiid Cell Cycle

Rewind Endcard and
Retrieved Tapes

Discharge Phase

Add 4l to
Cell Cycle

Add 15 to
Cell Cycle

Tape That Contains
The Current Battery

Print Comment Check
Format No. 919 DWord =}
Backspace
Endcard Tape
_ Are There More En
Write Qut Comment | =0 Hems in tnpot Aray
Fomat No. 920 IFND
‘ £0 ‘ Yo
Set index For
hite Qut Comment Next hem
Format No. 327

Page 6

Format No. 947

Wiite Qut Comment |

No

Tape Cell
Cycle

Wiite Out Comment
Format No. 928

Extract Batlery Cycle From
Curtent Tape Item and Re-
duce as Input Cycle for
Malching in Block 13 Page 4

Wiite Out Comment |
Format No, 930

Save Charge Phase of Aimp. Hr Field in “TAMPH®
Save Chatge Phase of Time Duration in *“TIDUR®
Save Discharge Phase AMP Hr. in “DIAM®

Save Discharge Phase of Time Duration in “DTID”

End Of
Reel Switch
“IFINL”

C-6

Read The Quicard
Tape That Contains
The Current Battery

Print Comment
Format No. 919

Check 1D

First Road Worts =0

Write Out Comment
Fomat No. 921

Write Out Comment
Fomat No. 325




,lé' ‘Data Retrieve Formatter Routine Flow Charts (Continued)

1<T

ave We Write Out =7

Exceeded Comment

Format

No. 929
Write Out Write Out
Comment Comment
Format Format
No. 946 No. 931

N Invalid Yes
Data  [reemee—~—imm-l |PHASE =0
Request

o

Square Fit
Request

Page 6 Page 8 o
IPHASE = 1
TAMPH = DTAM
TIDUR = DTID
ICZER = 0
IDZER = 0
Add 1
To Cycle
Counter Check . Virite Qut
Cusrent Tape D_—nschg Comment Discharge
|tem For Format Request
Phase No. 941
Are There Check
hg.
More Items % Current Tape ' Che
This Item For
Cycle  Phase Is Current No
No | Dischg. Tape Cycle
Error Coded
Write Qut o
Comment Yes
Format
No. 933 Compute Percentage
Missing At The
Begimning Of Cycle
Charge
Discharge
Request Write Out ~ £0 Write Out
Comment =0 Comment
Format Format
No. 932 No. 950
Least I [

\j

Least Yes
Square Fit Page 7
Requested

Page 5

Square Fit
Request

.



la. Data Retrieve Formatter Routine Flow Charts (Continued)

Least
Square Fit
Request

Check " Compute Percentage
Which Half First Half Of The Cycle To
Extract From
The Beginning
Complete
Half Cycle (100%) ’
Compute Percentage
0Of The Cycle To —-
Extract From IPHASE
The Beginning #0
! i
Have Maximum| Yes Check Dischg.
No. Of items Phase OF | "
Been Skipped Cutrent
Tape item
No
Increment to i Cre.
Next Item
70 Have Maximum | ves
| e ®
Been Extracted
N
Yes * =0 * 0
Are There Set Qutcard Tape - Set Outcard Tape
Yes| Curment =1 =g
More - ltem Cycie No. Cycle No.
ttens n Charge Negative And Store | ] "PRASE T pusitive And Store
Cycle In Qutput Aray In Qutput Array
No * "o
Extract
Pm:&e . Field
Missing At wm::oz'm
End Of Cycle 2
£0 Were any ot TM_F;olds IPHASE
IPHASE Yes =or I #0
Wiite Out Comment R ~
y j -0 [ Foimal No. 954 ] Lmzen =1 | [ 1DZER " 1 J
Write Qut Write Out ‘
Comment Comment
Format Format Reduce Output
No. 951 No. 934 Asay Subscript Is Output
To Overwrite No Atray
This Cycle Full
Write Out ‘ Yes
Comment
Fomat Are There More ltens ]
No. 934 In This Cycle Write
Retrieval Tape|
‘ No
Charge
Discharge No
Is Cutrent Tape Page §
Request Cycle Error Coded

Yos
Compute Percentage 0

Missing At End Of Cycle

IPHASE J
7t
Write Out Write Out
Comment Comment
No. 951 No. 934




la. Data Retrieve Formatter Routine Flow Charts (Continued)

PHASE

Charge

Discharge
Request

{PHASE = |
TAMPH = DTAN
TIDUR = OTID

#0 Charge
S Discharge
Request
No
N 7t
2 ICZER
=0

Write Qut Comment
Format No. 958

LR=2
LK~ 2

o &

Ase There More No

Add1To

No Are There More Cycles
In This Range

Cycle Counter

Compare
lnput Cycle
With Tape
Cycle

>

Add increment To

{aput Cycle

Did We Just No
Write

Batteries

‘ Yes

Did We Just

Write Retrieved

|

Write
Retrieved Tape

{

Write

G

Comment Format
No. 952

6

IFIN = 0
IFINL = 8

i

Check For More ltems
In tnput Endeard Asray

Retrieved

+ Yes

Backspace
Retiieved Tape

&

Write Retrieved Tape
With Last Record [ot—
Frag Set To 1

End File Retrieved

Rewind Endcard
Tapes

Outcard
pes

Rewind
Ta)

Rewind Retrieved

Print Comment
Format Ro. 924

Pause




C-10

{PHASE

Dischg.

Phase of Curent

Outcard Item

' Che.

Check Deita -
Time Freld

Extract Delta Time
Field And Store In

Artay “DELT"

Inuemen! To Yes
Nexl lten:

is Current
!ZER‘II*}——— Tape Cycle
e Error Coded

=

Yes

Integrate Cur
cenl With Re-
spect To Delt
Time

Are
ThereMore
lems In This

Cycte

No

Store Positive
Cycle No. in }
Output Array

¥nte Out Comments
Format Nos.
955,937,939

0
IPHASE

Store Time
Durstion

Test Field

Execute “LSQPF~ Least Square Polynomial
Fit Routine. Array *DELT” is The *X*
Coordinate, and Array “FIELD" Is The “Y™
Cootdinate.

Yes

Store Standard Dev,
And Coefficients In
Qutput Array

There Mote
Fields To
Compule

Set Index To The
Beginning Of Hall
Cycle And Sub-
sequent Field To
Compute

Store Negative,
y Cycle No. In
Output Array

Redwce Ovitpt Aray
Subscript To
Qverwiite This Cycle

Requested
" To Zeto

70

Increment Te
Next item

Store Re-
quested Freld
In Array
| .

FIELD® |

Page 8

!

More items In

1IZERY

This Cycle

Po

I

Write Out Comments
Format Nos.
935, 938, 939, 937

!

Reduce Oul-
put Arrsy To
Dverwrite
This Cycle

0
1ZER* | 7

Wiite Out Comments
Format Nos.
936, 938, 939

T

Reduce Output Array
Subscnpt To
Overwrite This Cycle

S



la. Data Retrieve Formatter Routine Flow Charts (Continued)

Is Out
Aray Full

No

Write
Retrieved
Tape

Is Current Tape No
Cycle Error Coded

Yes

|

Use Integrated Result
To Calculate Per-
centage Missing At

End Of Cycle
Write Out | =0 Write Out
Comment 70 Comment
Fomat | IPHASE | Format
No. 351 No. 934
70
IPHASE
=0
(}harge No
D;Cha'ge ] No Charge
equest Discharge ==
Request
] Yes
‘ Yes
IDZER {PHASE = 1
TAMPH = DTAM
TIDUR = DTID
-¢
IDZER [ Page 4 »
=0
Page 3 20
ICZER
=0
Page 3

Are There No Did We Just Mo

ore Batteries|™ - |  Write Retiieved
Yes Ves
Did,:’ ?tj ust Backspace
Jrite Retrieved
Retrieved Tape
No ’
i Write Retrieved
Revt'r[ilet:ed Tape With Last
Tape Record Flag
Set To 1
Write Out
Comment Page 6
Format
No. 952 )
IFIN=0
IFINL=0
)
Check For
More ltems In No
Input Endcard
Array

7

Add 1 To
Cycle Counter

Yes
‘ Page 3 ’

Are
There More
Cycles To
Extract

No

Cc-11



1a. Data Retrieve Formatter Routine Flow Charts (Continued)

C-12

Page 3

Check Control Card For No

Additional Cycle Ranges

‘ Yes

Have We Completed All The Yes
Cycle Ranges For The Cur- | @

rent Battery
} No

Initialize For Next
Cycle Range

'

Compute New Cycle
Range Limit

#

Write Qut Comment
Format No. 945

Page 2

Initialize For First
Cycle Range

'

Compute First Cycle
Range Limit




1b. Data Retrieve Formatter Routine — Source Statements

LOG

% % & Ok X X X ¥k Xk A

*

CORP
C“.‘

002101
BATTERY TEST RETRIEVAL PROGRA~
PAUSE
XEQ
BATTERY TLST DATA RETRIEVAL PROGRAM
PAUSE
SYMBOL TABLE
LISTS
CARDS COLUMN
FORMAP
LABEL

DATA RETRIEVAL PROGRAM

DIMENSION IFIELD(30)sFIELD(3CO)sDELT(3G60) sIAR(250)+sFAR(I264250),

L1IED(1194) sEED(5224) 5 I0D(9)sFQDL163520) sCUEF1112)+1IBAT(15) sPCHISO Y

1

B8

Coonsoe

C.o..

20
501

500

ICD(43) 9FAQI250) sKFIELD (301 s IRNG(19)
AFLG = BHDPDLHLKR
A7 2HAT
AB 2HAB
B7 2HB7
: 2HB 8-
IONE =1
LZER = v
IN =
10 =
IouTt
10UT1
TEND
1cc =
1DD =
LENDL
IRETR
IREGQ =
IRNG(19)=0
IEN=7
Iou=7

READ CONTROL CARD
READ INPUT TAPE INe940» (ICD(I)s1=1+43)
CHECK LAST CARD
IF{ICLI1)=9) 2092420
CALL EXIT
CHECK FOR ALDITIONAL CYCLE GROUPS
IF(ICD(40)) 50155005501
READ INPUT TAPE [N»944 s (IRNG(JB)sJIB=1+18)
Jg=1
K3=1
K9 =0
K10=0

it n
W N

hnCcoocn
= ®
)

1

— -
C

TLIM = ICL(14) + ICD(15) * (ICD(16)1-1)

Coosee

Coensoe

ALIv=ILIM

IFIN =0

IFINL = U

ILST=0

IF{ICD(37)) 2297922

KEAD INPUT TAPF INs959sTAMPHsDIAMs TIDURSDTID
IREGQ = IREQ + 1

ICHK = O

ICHKY1 = 0O
ICHKZ2 = U
ICHK3 =

WRITE CUNTROL CARD OFF LINE Awb ON  KETRIEVED UATA TAPE

LOCATE BATTERYS
Kl= 0

A2
A3
by
BY
AB

A7
B9

-

s

C-13



1b. Data Retrieve Formatter Routine — Source Statements (Continued)

C-14

KCYC = 0
DO 23 1= 2+13 i —
IF (ICD(I)) 24923924
24 __ _Kl= K1 +1 I .
IBAT(K1)= I=2
23 CONTINUFE
Cesese LOCATE FIELDS REQUESTED h
K2 =0 N [
IF(ICD(QL»)39493
3 I111=21 o S N I
GO TO 5
4 111=2C ———
5 DO 33 I=111s36
e IEICDCIYY B 3293 -
31 K2 = K2 +1
o TFIELD(KR) = 1CDCT) I e e
33 CONTINUE
32 1E(K2) 40238240 .
Ceesese ALL FIELDS ARE TO BE SELECTED
.38 IFCICDULY Y 359384935 .
Ceoee OUTCARD
34 J=15 ~ e - e
GO TO 36
Cesee ENDCARD —_ S
35 J = 26
DO 37 K2 =1 J . . - S R - _ _ e
IFIELDIKZ2)= KZ
B7 . _CONTINQE .. . e . e e e
K2 = K2 -1 -
0] JEICR(1T) = 2) .. .Basl828% . ... -
78 IF(ICD(1)) 1780+8541780
1780 _INQ=SU0/ (K2+K2+2) . e e e e e
INO=INO+INO
o _6Q.J0.. .86 o e e e [
85 INO = 500 /7 (K2 + 1 )
86 loYC=ICDLLl4) e e e e e e e e e s maeerem e s e e eee
WRITE OQUTPUT TAPE 10» 902, IKtu
S IFCICE(L) ) 42241982 . e e e
41 WRITE OUTPUT TAPE 10> 917
.. B0 J0.83 L w .
42 WRITE OUTPUT TAPE 10+ 916
_ 43 wRITE QUIPUT TAPE 105 903»(IBAT(I1)sI=1sK1) . _
WRITE OUTPUT TAPE 10s 904s ICYC
... .WRITE OUTPUT TAPE_ 10, 905+ ICD(15),1CD(16)  _ _ e e e
IF(ICD(LT)) 45’44’45
b4 WRITE QUTPUT TAPE 10s 906 . . ... e I R
GO TO 46
_45 IF(ICD(17)-2) 51155109511 e
510 WRITE OQUTPUT TAPE 10,949
e 6Q.TQ 46 L e . -
511 WRITE OUTPUT TAPt 109907
J46  LE_LICDOLD) . _D4s4Ts54 . .. e e L e e e - I
47 IF (ICD(38)-11499484+49
48 WRIIE QUIPUT TAPE 1Q»s 908 e e
GO TO 54
49 IF (ICD(18)) . 5155Us51 i ) i i R
50 WRITE QUTPUT TAPE 10 911
. GO TO 54 . R
51 IF (ICH{18)y = 2 ) 5345H2953
52 wRITE OUTPUT TAPL 10, ¥09» 1C0(1Y9) e e
GO TO 54 o '
53 WRITE OUTPUT TAPE_105910s ICD(1Y) e e
54 IF(ICD(2L))156+55+56

B3

56

WRITE QUTPUT TAPE 10»

TG0 To 57
WRITE QUIPUT

TAPE

v18

[0, Y12s(IFTLLUCL) sI=1sKL)




SR |

57
58
59
60
61

Coonse

b. Data Retrieve Formatter Routine — Source Statements (Continued)

IF{ICD(41)) 583959958
WRITE OUTRUT _TAPE IO
[F(ICD(42)) 6061560
WwRITE OUTPUT TAPE 1Os91451CDL20)

WRITE OQUTPUT TAPE 10»915s1CH (43 _

WRITE CARL ITMAGE ON  ReTRIEVEL TAPE.. ... ... e
ARITE TAPE IRETRsAFLOs (ICO(I) si=1943)

IF(ICu{a0)) 61696155616

913. . - R

| 616 WRITE TAPE LRETRs (LiknG(1lisl=lsl8)
1 i=1 .
! ICR = 2
‘ 617 - WRITE OUTPUT -TAPE 10s Y569 JCRIRNGIT s TRNGLLI+1) 9 IRNG( L+2) . e
P I=1+3
_ICR = ICR #1. . : .
IF (IRNG(I)) 61756155617
615  WRITE . QUTPUT TAPE 10s 957 e
IFND = U
CIENDY =00 . oo . - - S - - - e e e thrm e e et
IG1 = ICUil4a)
162 = 1CL{15) _ o
163 = ICbL(le)
‘ Cases CHANNEL CARD TYPE REWUESTS . . o
IF(ICD(1)) 1us20Usly
.C. eve l:NUCARD . - - e ——— e -
10 IF(ICD(173)11,71511
11 IF(ICD(17)-1) 14s13514 o _ _
13 DO 12 I=1,K2
. IFIELL(I) = IFIELD(I)+26 ) _
12 CONTINUE
. 60 .30 .71 . ... e e —— e
14 DO 15 I=1sK2
KFIELL(I) = IFIELL(I) + 26 )
15 CONT INUE
S 71 IF(IFIN) 56155425561 ) - Sl
542 I[F (IBATI(K3) —I1EN) 759755543 1
.15 ... KEAD TAPE IENUs. IFINsICNTaff IED(KaJ)sK=Lall)s(FED(KaJ)sK=1s52])4
1 J=1,s ICNT )
- CIF(ICHK)Y 7657276 B} ) L o 1
543 READ TAPEIENDL»IFINsICNT s ((IED(KsJ) sK=1s11)s(FED(KsJ)sK=1+52), 1
1J=1,1CNT) o , 1o
IF(ICHK1)76572576 1
12 JIFCTEL LI -L ) 730620903 o 0 e e e e 1
73 IF(IBAT(K3) = IEN) 579s579,580 1
579 PRINT 919sA8 L . I
GO TO 581 1
580, _ PRINT 919sA7 o 3 B e b
581 PAUSE 1
_______ S €10 T N O O X S R 1
620U IF(IBAT(K3) - IEN) 6215621,622 1
6210 ICHK = 1 e I S
GO TO 76 1
622 __ICHK1 =1 o - o _ 1
76 DO 96 I=1s ICNT
.= 1.
IF(IBAT(K3) — IED(2s1)) 77+81+96
7. IFCIBAT(K3) —-_1EN) 54535455546 S S
545 BACKSPACE IEND 1
’ e _._.GO T0 547 _ L o e e o . I
546 BACKSPACE IEND1 1
547 IE _(LEND) 8027980 1
79 WRITE OUTPUT TAPE 109920 I3AT(K3)
w - Cooee GO TO NEXT_BATTERY LOGIC —
LK = 1
GO _TQ_59Y6 _ o
80 WRITE OUTPUT TAPE 10s921sIED(2s1)s1CYCsIBAT(K3)
IFND = U
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1b. Data Retrieve Formatter Routine — Source Statements (Continued)

Ceese GO TO NEXT BATTERY LOGIC
. 561 LK =1 ——

N
GO TO 506
. Coase BBATT. LOCATED LETS FIND CYCLE . o
81 IFND =1
IELICYC ~ TED(3911) 82292196
Ceeoe USE NEXT HIGHEST CYCLE
82 . IECILIM - 1ED(3,1)) 84:83,83 R
84 WRITE OUTPUT TAPE I109946sKCYC
IFCIBAT(K3). = [EN) 7007002701 _ .. . . .. . R, B o
700 BACKSPACE IEND
SURTRUURR 16 TN 0 1 1 1 .
701 BACKSPACE IENDIL
SR C 16 I I © I 1 U SR - . e e I
83 WRITE OUTPUT TAPE Ios922sICYC,It—_D(2sI),IED(BoI)
CCeese CYCLE UR CLOSEST CYCLE FOUND . . . . e . U i
Ceese CHECK VALIDITY OF CYCLE
L 92 o AF (JEL(Ze L)) 93 94093 —_ -
Ceesr INVALID DATA PRINT ITEM
93 _ WRITE QUTPUT TAPE 10s 923y IED(2s1) . s l1ED(3s1) +IED(Ts1) L S
1 TED(8s1)
Coeoss SHOULL WE BYPASS. INVALID DATA e _
[F (ICD(41)) 94596594
o ComeaSELELT REQUESTEL ELELDG e o w1 e e —-
94 K9 = K9 +1
IPH = 0 A — e e
[CZER =0 1
IDZER =v . L : S S
IF(ICLILT) =1) 52999289529
528 C TAR(KY) = = JERLB L) e e e e e e e i e
GO-T0 530
529 IAR(K9)_.= IED(3s1) . . ) : e
Cesse K2 = NOso OF FIELDS TO EXTRACT
o530 _D0O._ 100 K12 =1sK2 . e o e -
K8 = IFIELD(K12)
e — (FED(KB821)) 58325822583 e n = s e oo e — —— 1
582 IF(bIbNHl.»Ftu(KB 1111584583583
584  IF(ICLER). 681s7519681 B P ]
751 1CZER =1
__IFUICC-10) 68046815680 ) B B R o - e
680 WRITE QUTPUT TAPE 10, 953 s [AK(KS) 1
e dCE B LCCHY e e e
681 [FLICD(39)) 68245835682
. 682 K9 =K9-1 . I e e e e e I
GO TO 585 1
583  FAR(K129K9) = FED(K8>»1) . ; . . . S
100 CONT INUE
. IF(ICZER) 585,6835585 .
683 1CC =y '
C _ CHECK CHARGE LISCHARGE KEWUEST . e I
585 IF(ICU(1T)=2) 61951649619 1
16  IF{(K9 ~INO) 586985586 _ _ B I
586 K9 = K9+1 1
CIAR(KY) = —TED(BaL) .
DO 17 K12 =14K2
KR = KFIELD(K12) o i
IF (FED(KBsI)) 589+5882589
588 IF(SIGNF(lesFELIKB1)))5904589+589 R -
59 IF{IDZER) 6869750686
750 TDLER =1 v S
IF(IDL=10U) 68556869+685 o T T
685 WRITE OUTPUT TAPE Ius 9539 1AR(KY) e
iDL =1DbL+1 o T
686 IF(ICD(39)) 687+589,687
687 K =KY=-1
GO Tu byl 1

C-16




589

689

Coone

1b. Data Retrieve Formatter Routine — Source Statements (Continued)

FARIK12sK9) = FED(K8,I)
CONTINUE .- .
LFUIDZERY 5916899091
IDD =2

GO TO 591

CHECK wiUKE CYCLLC

619 IFCICLI3Y)) b8b4e5Y3s084
684 IFLICLER)Y 969593990
591 IFCICL39)) 688309556008
688 IF{ICLER) 59295939592
592 IF(IDLER) Y63553996 1
593 KCYC = KCY(C +1 . ool
IPH =1 1
IF(KCYC = ICD(16)) -10U39111,1C3
103 IF(ICYC = TED(391)) 1llosll6sil71
116 ICYC = 1CYC + [ICD(1lY)
GO In 1u3
111 LR =1 DU e -
LK = |
GL TU 1
1171 TP CICYC=10Liv) Lltsiadsilll
L1 wWRITE GJUTRUT Taklk lusYa6snCyL
GO T0 111
N B 4 AFAR9-INU) Y6 9B Y6 o . e e
98 K5 = K9 % (K2+1)
: WRITE TAPE IRETRSIZERSKS s IBATIR3) s (LARIL2) s (FAR(LLISL2)
1s L1=1sK2)9L2=1+KY)
IF(IPH) 97+587,97 . o1
587 K16 = K9 1
- Ka..=. v. . SO . . . L - e SRR N
GO TO 586 1
Coeese CHECK FOR ®MURE. BATTEKYOS
104 KNCYC = v
JICYC = ICLilgy o
IF(K3-K1l) Y59106995
e 3B 0 KB = KQ % (K2+1D. L o - e
IF(KS) 109-,1C5+1C9
109 WRITE TAPE IRETRSIZERIKSs IBATI(K3) s ( IAR(L2) s (FAR(L1SL2) . _
1s L1=13K2)sL2=1sK9)
105 K3 = K3 + 1. . . . -
WRITE OUTPUT TAPE 10,952, IBATI(K3)
e LENDL B0 e e e e e
ICC=0
_____ L IDbD=0 . o _ -
97 K10 = K9
- -..K9 =0 . R - . - S
IFIN=C
96 CONT INUE e o o e e et e i wee et et e e o e e oo e e
GO TO 71
Ceose ALL DATA EXTRACTED FROM. CURRENT CONTROL CARKD - - -
Ceese WRITE LAST BLOCK.
106 . IF(K9) 10851075108 " - . - - S, I _
107 K9 = K1lu
K3= K3-1
BACKSPACE IRETR
108 K5 = K9 * (K2 *1) S U S _
WRITE TAPE 1RETRsIONESKSsIBAT(K3) s { IAR(L2) s (FAR(L1sL2)
1y L1=1,K2)sL2=15K9) e
END FILE IRETR
REWIND IRETR
‘REWIND IEND
- REWIND JEND1 — ) 1
PRINT 924s1REQ
WRITE QUTPUT TAPE I0,943,1REQ _ _ .
PAUSE
Coeee CHECK FOR ADDITIONAL CONTROL CARDS
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1b. Data Retrieve Formatter Routine — Source Statements (Continued)

GO TO 6
Coaaes OUTCARD REWUESI - o e _
200 FCYCLE = IC(14)
FINC . .= ICD(15) . - e
PCENT = ICD(19)}
e o L2 e e e et e e e e e et e e e e e e
OCY = Qe
N PCENT = PCENT/100, . , _ . e
Cesee CALCULATE THE NOe OF ITEMS THAT wILL FIT INTU A 500 WORD ARRAY .
Ceseas LEAST 504 FIT
IF (ICD(38)-1)222+220+222
. Casns YES . e e e e e e et e e e o
220 INO = 500/ (K2%5+2)
B KaD =.K2 * b
LC = XLOCF(COEF1(12))
LZ=3 _ ‘
Coese BATTERY UR CELL CYCLE KLUUEST
222 _IEQICL(42)) 19026009y . - e
Ceoss CELL CYCLE s LOCATE CELL FIELD
19y IF(ICLI20)) 1919193,191
191 IF(ICD(20) =1C) 19251935193
Ceese CHARGE OR DISCHARGE B
192 IF(ICD(171=-1) 23951975239
239 ICELL .= ICDAR0 AL o et e e s e e e e e i e —
GO TO 206
197 ICELL = ICL(20)+41 - e
GO TO 206
.193 WRITE_OUTPUT TAPE 10,926 e o |
' PRINT 926
o REWIND IRETR. o — e _— |
REWIND IEND
.. REWIND ITENDY_. .. . . e _— SURUETRRE S
GO TO 6
_ _._c‘!..’ .o CELLn CYCLt o e e [, e L
Ceese SEARCH ENDCARD TAPE FOR BATTERY
206 IFLICLE3T)) . 2180566048108 . . e e
218 IF(IFINY 56235499562
549 IF(IBATIK3) = 1EN) 2239223+550.__ . R B 1
223 READ TAPE ITENDsIFINsICNTs( (LED(KsJ) sK=1s11)s(FED(KsJ) sK= 15520
1 J=1y ICNT ) = o o
IF(ICHK) 5665519566 1.
550 _KREAD_TAPE _1END1sIFINSICNTs ((IED(KsJ)sK=1211) s (FED(KsJ) 9K=1552) 1
1 J=1s ICNJ ) 1
e IFLICHK1) 56695518566 . . U S
551 IF(IED(1)=1) 56812623,568 1
568 IF(IBAT(K3)~- IEN) 5760957604577 e - - e
5760 PRINT 919,A8
GQ.TQ 5718 1
577 PRINT 919sA7 1
_578 . PAUSE . o e e i} - 1.
GO TO 549 1
o623 _ IF(IBATIK3) = _IEN) 6242624625 e e - 1 _
624 ICHK = 1 1
60 _1Q 5686 1
625 [CHK1 = 1 1
. 566 _ _ DO 219 F=1sI1CNT__ _ —
I=1
224 JFUICD(37)) 70451955704 o o ) s
704 FOIBATTREYSTEL (2517 ) 2079211210 o o
__201 IF (IBAT(K3) =~ LEN) 5553555556 1
555 BACKSPACE TEND 1
GO TO %57 1
556 BACKSPACE TENDIL 1
557 IF(IFND) 20852095208 L I e S

TZ08  TFUYTEDTa2Y Y I3T51305i31 7 7
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> 1b. Data Retrieve Formatter Routine — Source Statements (Contmued)

130 - FCYCLE = ICYC - T T p—
131 WRITE OUTPUT TAPE 109927’ Ik’D( 2’1 )9!‘LYCLE9IESAT(K3)
~Coeeee-GO FIND NEXT BATTERY. e e 0 ROL VO
IFND = 0
562 LK = LZ - . S . 1
GO TO 5veé /
209 WRITE OQUTPUT 1APE 10.920s IBATI(K3) . . PR
| M LK=LZ
i S 16 B U O T YN [, e - e e e e e e
; 211 IFND =1
e o IELICDLA2 1)) 214021502140 0 . e e e e e U
" Coeee BATTERY LOCATEDSFIND CI:LL CYCLt

214 IFE(ECYCLE . .=  FEDAICELL 913)). 21292132210 . . e
212 IF(ALIM~FED(ICELL91))22592215221

225 MWRITE QUTRPUT TARE.I10+947 ) e
IF (ICD(38)~1) 2895313289
221 . WRITE.QUTPUT TAPE 10s 928 FCYCLE o IBATAK3)sFEDLICELLOLY oo
213 ICYC = TED(3s1])
Ceeee LOCATE BATTERY CYCLE
...... 215 . IFALICYC = Jblf39)0)0) 21098170210 o . B e
216 WRITE OQUTPUT TAPELE 10,9309ICYC,ILATH\3)albL)(B,l)
CanaaCHARGE . . ___ _ e [ PR
217 TAMPH = FED(59I)
_— ._IIDUR = EEDA(YeIl) _ . _ e e [
C'.‘.
DIAM = FEDI(31s1) e e e : e e S —
DTID = FED{(27s1)
_Canee FIRST. LOCATE BATTERY . .___. o . e . o
195 IF(IFINL) 56239552+562 1
552 . _IFAIBAT{(K3) -I0U)L 1962196+553 . [ SR
196 READ TAPEIOQOUTsIFINLs ICNT s ( IOU(K) sK= 1’9) 9( (I~OD(!\9J) 9K—1916) 2 J= l ’
1ICNTD o D - e e et et e e e

IF(ICHKZ2) 576+554+576
._553___ READ TAPEIQUT]1sIFINLsICNT{JOQD(K)sK=1s9) s ((FODIKsJ)2K=1216)sJ=1s
1ICNT)
i IF(ICHK3) 576395549076 . . . e
554 IF(IOD(1)) 57296265572
22 L LECLIBAL(KA). . =JOUY 5732073204 e e
573 PRINT 919,B8
e GO TO . BT75 —— e e e e e
574 PRINT 919,87
575 ___PAUSE

|
i
|
|
i

i i |
! | !
— o b e e b o B e e
b h
i
i

GO TO 552
626 IF(IBAT(K3) = I0U) 6272627628 e et e
627 ICHK2 = 1
GQ _TQ 576 . e e e I S
628 ICHK3 = 1 1
5716 DAMPH = Q. _ - P - S S
IF (IBAT(K3) -10D(2 }) 202,205»195
202 IF(IRAT(K3)— 10U) 55855582559 1
558 BACKSPACE I0UT 1
GO 1O 560 IS N D N
559 BACKSPACE IOUT1 1
560 IF(IFND1) 20442035204 — e 1
203 WRITE OUTPUT TAPE 10, 925, IBAT(K3)
. Ceoee GET NEXT BATTERY
LK=LZ
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1b. Data Retrieve Formatter Routine — Source Statements (Continued)

GO TO 506

204 WRITE OUTPUT TAPE 10s921510D(2)s1CYCy IBAT{K3)
LK=LZ
GO TO 506
205 IEND1 = 1 _
Ceeee FIND BATTERY CYCLE
o IF._{1CYC - 10LA3)) 230s231.,195_ . __ . ... R e
230 IF(ILIM=IOD(3)) 2510250152501
2510  WRITE QUIPUT TAPE 10:946:KCYC ) .
IF(IBAT(K3) = I0U) 7025702,703
702 _BACKSPACE 10UT . . P
IF (ICD(38)-1) 2895313289
703 BACKSPACE IQUTL . _ o o e e e

IF (ICD(38)-1) 28993139289
2501  WRIIE QUTIPUT TAPE 10+929s1CYCaIBAT(K3L2I1QDL3) .
OCY=10D(3)
Cenas CHECK VALIDIIY OF CYCLE =~ . .. P e
231 IDIF = [OD(3) = 10D(9)
_IF(XABSF(IDIF). =2) 23552354537 _.
Ceeee INVALID CYCLE
235 _WRITE QUIPUT TAPE JO.931, IBAT(K3)21QRL3) i
Ceese CHECK INVALID DATA REQUEST
_IFQICLI4))) 53721959537

Ceeee LOCATE HALF CYCLE
537 IPHASE = 0 e o [
IF(ICD(17)-1) 52095195520
519 IPHASE =1 o
TAMPH = DTAM
U TIDUR. = DI o e e e e e
520 L =1
N _A7.=1 B e e e [ -
ICZER = 0 1
IDZER =0 — . e . | R
IF(IPHASE) 23242509232
Cosss DISCHARGE. LOGATF CYCLE I e
232 DO 234 L= JTsICNT
o bo=L e e e el
IF(FODIU1sL)) 23692344236
__23¢4 CONTINUE
WRITE OUTPUT TAPF 10,933,10D(3)
o IFUICDALTI=2) 21795819237 e e e
541 IF(ICDO(38)=1) 6014611601
__q,,l,_gﬁARGr PHASEs MAKE SURE FIRST ITEM 1S CHARGE R ~ ) o
250 IF(FOD(1sL)) 2519236251
251 WRITE QUTPUT TAPE 10,941510D(3) — e o
IF(ICD(17)=2)217+5234217
_ Ceses CHECK_FOR CODE . i e
236 TF(I0D(7)) 2375241237
237 _PER_= FOD(3sL)_* FOD(5sL) * 100s / TAMPH . e - S .
IF(IPHASF) 51355129513
512 _WRITE QUTPUT TAPE_109329PER,10D(3) 2 IBATIK3)»100(7)
GO T 241
WRITF OQUTPUT TAPF LQISQO3B§3119Qg§)11351LK3)sLOD(j)m>H i

LEAST SQUARE FIT
IF{ICD(38)-1) 24552985245
TTF(ICU18)=1Y 245,299,245
CHECK FIRST HALF OF CYCLE
LL = L
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1b. Data Retrieve Formatter Routine — Source Statements (Continued)

. IF(ICD(18) =2) 24792469287 e
246 TAMPH = TAMPH % PCENT

- GO TO 260 ..o R
Coees CHECK LAST HALF OF CYCLF
247 IFCICLI18) = 3) . 2602485260, . e - e N I —
248 BAMPH = TAMPH — TAMPH * PCENT

. ILsT=1 ] e v
Ceoee SKIP TO LAST POF\TIL‘N OF CYCLE REQUESTED
249 DO 255 Ll koo LONT . o e e e e

LL = LL
— e - LEADAMPH) 401400401 — e e e S
400 DAMPH = FOD{(3,sLL) * FOL)(59LL)

.. ..GD 10,602 _ . - R S
401 DAMPH = DAMPH +(FO[)(39LL) - FOL)(’%,LL 1))* (FUD(5;LL)+I—OD(59LL 1))
SRRV S S PSRN,
402 IF (BAMPH=-DANPH) 26(];2609256

Cesne CHGaOR DISCHARGE . I . - e e e e e
256 [F{IPHASE) 25);2579259
257 IF(FOD(LlslLl)) 25842559258 .. e e S
258 JT =LL-1

e B0 IO 289 [ N R —

255 CONT IMUE
- Canea  PERCENT OF _CYCLE REGUESTED KUT.OH .TAPE.
259 PER = 1U0e =-DAMPH#1004/TAMPH

e - IECIPHASE)BR1595145510 . - S _
514 wRITE OUTPUT TAPFE 1’399449PtRsIUD(3)9Ir"\F(|\3)9IO)(7)
.216.. ARITE QUIPUT TARE 102942 . e e e oo e+ e
IF(ICLI1T)=2) 2175245217
524... JFE(IPHASE)}5420s523+5420 — o e ot e o
5420 IF(ICZFR) 541+217+541
515 wRITE OUTPUT TAPE I10,951,PERSIOV(3),s IBAT(KR)SI0DLT) . IR
GO TO 516
Loeee e SELFCT REQUESTFD FIELRS . ... e e ot e e ——

260 IF(ICLI38)-1) 261,299,261
..261 DO 275 L=LLoICNT
L =L
_Coess CHARGE CYCLE e . — -
IF(IPHASE) 26352625263
_ Geaee MAKD SURE_WERE _NQT IN DISCHARGE PHASEe o
262 IF(FODL(1sL )) 2685263-268
.268.  J7 = L=1
GO TO 276
0263 TEALLST) 413,414,413
413 ILST=0
e 00,70 412 S
414 IF(DAFPH) 411s41Cs411
410 _DAMPH_= FQD(3,L) * FOD(5sL)
GO TO 412
411 DAMPH = DAMPH+{FOD(3sL)=FUDI3st=1))x(FUD(D L) +FUD(BsL=1))/2,
412 IF (TAMPH= DAMPH) 2802645264
—264 K9 = K9 +]
IF{IPHASE) 52595269525
525 IAR(K9) = — 10D(3)
GO To 527
526 [AR(K9) = 10D(3)
527 IsK =0
Cosso K2 EQUALS NOs OF FIELDS TO EXTRACT
DO 265 K12 =1sK2
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1b. Data Retrieve Formatter Routine — Source Statemeuts (Continued)

K8 = IFIELD(KI1Z2) +1
IF (FOD(K8sL)) 59695949596
594 IF(%IGNF(I..FOD(KB.L)))595.596.596
595 IF(ISK) 69127529691
752 I1sK =1
IF(IPHASE) 75597535755
153 1ELICC-10) 69026919690 I R <_
690 ICC =ICC+1
e 0QLT0O 104
755 IF(IDL=10) 75656615756
156 1DD =1DD+1. - - —
154 WRITE OQUTPUT TAPE 109954,IAR(k9)9FUU(33L)
691 IF(ICLL39)) 692+5969692 . .

692 K9 =K9-1 Co T T T T T
e e QQ TO 270 [ —— 1
596  FAR(K12,K9) = FOD(K8sL) 1

265 . _ CONTINUEL

Cesses CHECK TO %FF IF ARRAY 1S READY TO WRITE
o IF (IPHASF) 5985972598 _ I
597 ICZFR = 1 1
266 JFLISK). 59927572599 o ]
757 I1CC =0
GO IO 599 ok
598 IDZER = 1 1
IF(ISK) 59997589599 oo e e e
758 10D =t
599 [F(INO =K9) 275926792275 , , 1
267 K5 = K9 % (K2+1)
 WRITE TAPE IRETRIZERsKS+IBATIK3)s([AR(L2) 2 (FAR (L1sL2
1)9L1=1sK2)sL2=19K9)
.R10_=_K9_. e
Ko = QO
25 CONTINUE e e
J7 = L=-1
Cesess CHOCK IF CYCLT 1S CODED S
276 IF(IQL(T7)Y)1277+280+277
Coooe COMPUTE PERCENTAGE MISSING AT END OF CYCLE _ o e
217 PER = 1uDe - UDAMPH % 10U0e / TAMPH
o _IFUIPHASE) 51855175518
517 WwRITE OUTPUT TAPF 109934 sPERIOD(3) s IRATI(K3)s10D(T)
L. GO TO 280 O S U
518 WRITE QUTPUT TAPF IOo9519PER,IUD(3)9IHAT(K3)vIOD(7)
Ceess CHECK FOR_MORE CYCLES WITHIN THIS BATTERY e e e —
280 IF(IPHASE) 600522,600 1
522 _IF(ICL(17)=2) 5215232521 .
523 IPHASE =1
. TAMPH = DTAM_ _ _ n s
TIDUR = DTID
- CAMPHE O u e e = i st S
GO TO 232 .
521 IF(JCZER). 603,629,603 e e e e e e 1
629 IF(ICD(39)) 693+6034+693
693 WRITE OUTPUT TAPE 10,958,100(3) . o I o
GO TO 217 1
600 TF(ICDI(39)) 6946035694 | _ I
694 IFCICH1TY=2) 602960 1:602 - ST T
wéclun‘IF(ILZkR) b(39602,615 ) ) e ~ 1
602 IF(INZFR) 60 4,62‘),0 15_ T T e T 1
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. ~ 1b. Data Retrieve Formatter Routine — Source Statements (Continued)

603 ___KCYC_=_KCYC +1 . 1
IF(KCYC - ICD(16)) 281+289,281
281 IFLICD(4231)--12021234120
120 IF(OCY) 12651255126
126 —1FAFCYGLE=OCY.) 12121212127 -~ _ I -
125 IF(FCYCLE =FED(ICELLsI)) 121512151270
12l FCYCLE 5 ECYCLE A EINC ot i
GO TO 120
127 J‘)CV—n
1270 IF(FCYCLE -ALIM) 224,22451271
1271 WRIIE QUTPUT TAPE I10s9464KCYC
GO TO 289 '
123 IE(ICYC = 10D(3)). 1241241240
124 ICYC = ICYC + ICD(15)
GO _I0. 123
1240 IF(ICYC~ ILIM) 224422441271
. 289 IR =2 o —
LK =2
e GQULTO Y Ll . e e _

282 KCYC = U
B CYCLE = 1CO(14) e e
ICYC = ICD(14)
Lo nne CHECK FOR NEXT BATTERY . o i e e e _
IF({K3 = K1) 286+283+286
_Cemea RID MWL JUST WRITE e JE
286 IF(K9) 28792884287
—Canse NOQDUE R B R e e et er e e e o s e —
287 K5 = K9 * (K2+1)
e WRITE TAPE. JIRETRIZERSKSsITUATIR3) s (JAR(L2) 9 (EAR (L 1Wl2) . o
1sL1=19K2)sL2=1sK?P)}
e KO = KO . [ SR S
K9 = 0
L 28B K3 = K3 e e e e e e e e s e
IFND = ©
_ILFNDY = O - I . [

WRITE OQUTPUT TAPE 104,952+ IBAT(K3)
ICC=0 e L
; IDD=0
e L N E U e e e e e — i
IFINl = 0 1
! GO TO 210.

283 IF(K9) 28592845285
284 BACKSPACE IRETR . — S — R e
K3= K3-1
i e KOE K U i e e o 20 S : N —
285 K5 = KO * (K2+1)
— WRITE TAPE IRETR,TONEsK5 2 IBATIK3) s (1ARLL2) 2 (FAR (L1, e e

1L2) sL1=15K2) sL2=15K9)
END FILE IRETR _ .
KEWIND IRETR
REWIND TEND - | P . .
REWIND TEND1 4
CREWIND IOUT

REWIND 10UT1 L
o __WRITE OUTPUT TAPE I0s943,IREG____ e e S
PRINT 9245 1REQ
U = 1 1 6 0 1 U . . e o
GO T0 6
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_1b. Data Retrieve Formatter Routine — Source Statements (Continued)\,

_ Casnes LEAST SQUARE _EIT ON FIFLDS REQUESTED —
Ceesse STORE DELTA TIME ARRAY
299 L=t
300 Kiz2 =C
e LZERY = Qe e . S |
Ceooe L = ITEM WITHIN ARRAY
. bo 305 LL=L s TONT e e o N
Coeesse CHARGE OR DISCHARGE
e JELIPHASEDY 30293010302
Coeose CHARGE o TEST IF WE ARE AT DISCHARGE
o301 . LF(FOLLLal L)) 531302531 e e
531 J7 = LL-1
GO TQ 3u3_ . e e U S S

D302 K12 = K12 +1
o REL TR = F O 3 L e e e s e o s -

IF(DELT(K12)) 65096045650

Q4 IZERI = 1. - - e e
650 IFCILST) 65154209651

651  ILST=C —. . e e . e

GO TO 660

420, IFIRAUPHY. 4222481 0822 . e e i e e
421 DAMPH = FODI(3sLL) * FOD(5,LL)

- ...QQ_T0 305 .

422 T DAMPH = DAMPH+(FOD(3sLL)-FOD(35LL-1))*(FOD(5sLL)+FOD(5sLL=1))/2.
660 _IF(DAMPH=CAMPH) 34253059305 - . e e

305  CONTINUE
.3e2__JI1=LL=l.

Co v T TTFIND FLELD 17STORE IN ARRAY AND XEG  LSQPF «THEN REPEAT FOR ALL

 Cesvsee FIELDS . . ... e e

303 K9 = K9+1
o €30 o o e - e
IF (IPHASE) 52235385532
532 TARIKEIS =L OR 3 ) et e e e e at e e e
GO TO 533
538 TAR(KO)=10D{3) . . _ e ) - e
533 IF(IZFR]) 606+614+606 1
606  WRITE OUTPUT_TAPE 103955 IAR(KY) 1
GO Tn 331 1
L 6l4. FAQUKS)Y = TIDLR o 1
K13 = K12 + L -1
LX_= XLOCF(DELT(1)) = K12 +_1. - e . I S
LY = XLOCF(FIELD(1)) = K12 +1
DO 315 Kla =1y K2 _ e - ) e —
K15 = 0
k8 = IEIELDUKLG). XY B
B0 325 LL =L s K13
. IF(FOR(KBsLL)) 32292069332 . . . ... i R s ;
396 IZERL = 1
332 _K15=K15_+l__ . . e e e D R e
FIELD(K15) = FOD(KBsLL)
325 G ONT INUE e e e+ e e ot < < s e - —
IF(IZERL) 32693249326
_ 324 TEST = LSUPFI(LXsLYsK12535LC 3 e e
[F(TEST) 3295307329 T mmmmmm e
307 DO 308 J=1s5
TUUuc=JeHl ) ) -
_ FAR(JCHKY) = COLCF16J) L
3'0% CONT INUE T T Trmn T
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1b. Data Retrieve Formatter Routine — Source Statements (Continued)

315

C.oc.,

CONTINUE e - SR S
IF(IPHASE) 60861 7-608 1
A FIELD CONTAINED ZERO. Liv SETTING . UR AKRAY FCR.LEAST SQeELT ... .

326 WRITE DUTPUT TAPE 18935 IBAT(R3)»I0U(3)IFIELD(KLG)
GO TO 63¢C . ) R 1
329 ARITE OUTPUT TAPE TG936s1FIebLU(KIL) s IEAT(K3) s ICYCLE
630 VRITE OUTPUT TAPRPE 10938 IFIELL(K1A) . . S SR
ARITE OUTPUT TAPE 10939 (FILLL{J)sJ=1sK15 )
331, WRITE OQUTPUT . TARE..IQ 93T o o e et e e e o e e e e e
HRITE QUTPUT TAPE 10s 939 (DELT (J)sJ=14K12 )
K. .= . K9=1 e - - e e e e D [T
GO TO 6u9 1
607 oo LCZER .= 1 oo e B REUUURUS SO
GO TO 619 1
HCB L LIDZERE L e e e e —— e — 1
Coeosee CHICK TO SEE IF RUFFER 1S FULL
609 IF(K9-IN0) 32043095320 . U R SR
309 K5 = K9 % (rwh + 2)
WRITE Ikl Te Tike IZDNR Sy [LUAT (k3o { TARILZ) sFAL(L2) s (FAR(LIsL2)Y s . __ -
1 L1=1sKWD ) eL2=15K9)
- K10 = K9 o i o ciCi e e e e e s o o i e o e St et 8 e e e o
K9 =0
Coane 1S CYCLE COLED .- I
320 IF(IOD(T7)) 3354+311+335
Laese COMPUTE PERCENT AT END OF CYCLC N - —
335 PER=120e=DAMPH*10C0e / TAMPH
e e JECLIPHASE )Y 540952399840 0 oL e et st e e e < e e e e e e em
539 WRITE OUTPUT TAPC [0 +934sPERSIOD(3)s1EATIK3) s 100(7)
.00 TO 534 . : - . - 1
540 ANRITE OQUTPUT TAPE TUs951sPERSICUI3)LsInTIK3)sI0OD(T) ‘
- GG TO 610 - S — . R
Ceeee CHECK FOR WORE CYCLES wITHIN THIS BATTERY
e 311 L TFLIPHASE) 61095342610 e [, B W
534 IFCICD(17) ~2) 53695359536
,,,,, 535 IPHASE =1 R e - -
TAMPH = DTAM
LJTIDUR = DTID . e o
DAtAPH=0«
e QQU T 232 e e s e e e U,
536 IF(ICZER) 61342174613 1
S610 .0 IF(ICD(17)-2)_612-611s612 - _ 1
611 IF(ICZER) 61346124613 1
612 IF(IDZER) £135217+613 _ - — - B |
613 KCYC = KCYC+1 1
e JELUK QY QL m ICD L O BBl L3028 L e e e e e e
313 LR = 2
[ N S I e e e i e e e
GO TO 1
322 KCYC = O ‘
FCYCLE = 1CDB(14)
ICYC =, 1C014) e et e e e i e e e —_—
Ceease CHECK FOR NEXT BATTERY
. o IF(K3-K1) 31453179314 O o .
Ceoee DID WE JUST WRITE
_.314 IF(K9)316s321,5316 _ _ . I S
Coooo NO DUP BUFFER
316 KS = K9 * (KWD + 2) .. e
WRITE TAPE IRETRSIZERSKSsIHBATIK3)s ( IAR(L2) sFAQ(L2) s (FAR(LLIsL2)
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1b. Data Retrieve Formatter Routine — Source Statements (Continued) | o .

1Ll =lsKWD)sL2. = 1sK9). _ .. e
K10 = K9
K. =1k
321  K3=K3+1
.. IEND = 0. e
IFND1 = ©
WRITE QUTPUT TAPE 109952+IBAT(K3) . o o ) .
IFIN =9 1
BT U3 0D T — S S
GO TO 210
317 0 LF(K9L. 31993185309 ol
318 BACKSPACE TRETR
K9 = Klu . O o ) .
319 K8 = K9 * (KwD + 2)
e WRITE_TAPE IRETRsJOMEsKS5 s IBATIKI) 5L IARL2) 2EAQIL2 e (FARU Lok oo
12) sL1=1,KWD) sL2=1+K9)
- 6O TO 564 , L . ol
1 IFCICDI40))DD4 45064504
504  IF (IRNG(JB)) 50595065505 . _ .. .. D A
505  1CD(14) = IRNG(J8)
e FCYCLE. 2 IRNGLJBL. . - -
ICD(15) = IRNG(J8+1)
FINC = . IRNG(JB+1) oo o e e
ICD(16) = IRNG(J8+2)
JB =JB+3. . . . e
KCYC = G
1CYC=1CD (1)
WRITE OUTPUT TAPE 10s 945 » ICD(14)+1CD(15)1CD(16)
e ILIM = ICD(14) # ICD(I5) ¥ (ICDAROI=Ad e e
ALIM=ILIM
.. G0Q.T0. (_1179224)9LR
506  1Cp(14) = 1G1
ICP(15) = 162
FINC = 162
ICDA6) = 163 ol
ILIM = ICO(14) + ICD(15) * (1CD(16)1~1)
ALIM=ILIM
J8 =1
GO TO__( 10452825322)sLK
210  IF(ICD(371) 21951955219
219  CONTINUE A ) 3
GO TO 206 '
902  FOI 4AT  (1H120X»32HDATA RETRIEVAL RUNe REQUEST NOe 12)
503 FORMAT (1HO5X»23HBATTERYS REQUESTED ARE 1214)
904 _ FORMAT (6Xs21HSTARTING CYCLE NO IS 14)
905  FORMAT (6X»s13HINCREMENT 1S 13s22H NUMBER OF INCREMENTS I4)
906 FORMAT (6X»12HCHARGE_PHASE )
907  FORMAT (6Xs15HDISCHARGE PHASE)
908  FORMAT (6X»36HLEAST SQUARE FIT ON REQUESTED FIELDS)
909 FORMAT  (6X»6HFIRST 12527H PERCENT OF CYCLE REQUESTED)
910 _ FORMAT {(6Xs5HLAST 12,27H PERCENT OF CYCLE REGUESTED)
S11__ FORMAT (6Xs31H100 PER CENT OF CYCLE REQUESTED)
912  FORMAT (6Xs16HFIELDS REQUESTED2214)
913 FORMAT (6X»22HINVALID DATA REQUESTED)
914  FORMAT (6Xs26HCELL CYCLE REQ'ZST ON CELLIS)

no—u

515  FORMAT (6X>11HEXPIRED DAYI&) T ’ 1
916 FORMAT {6X»22HENDCARD DATA REQUESTED)
517  FORMAT {6X»22HCUTCARD DATA REQUESTED)
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1b. Data Retrieve Formatter Routine — Source Statements (Continued)

718 FORSAT (EX920HALL FIULES HECUEST=L) .. . J
310 FORIAT (6Xa Y30 INTCRIVCT TALD Uil \Pe20 e 00T COREFCT TAPE AND PUS

It ETART)
AT (IHO6Xs T TTURY '92'} LI BT TR ARG TARD
SROAT (LHUEX ¢ 211D ENCQUNTE2 0 2ATTERY 14418210 LOOKT
1e11H OF CATTERYTA4)

9222 FORPAT L1HU6Xs 20IHCOULD ~uT FIML CYCLUIS9e11H OF SATTORYIA 121t JUSIN

16 CYCLELS)

923 . . FORMAT .C1HO6X s 2 JHINVALID -DATA JATTLRY14s 6H CYCLEISs 5H CODEI& o

1 54 TIMEID)

..... 924 . FORMAT _(6X»76HPLEASE ReMOVE 59 ANUD. . LAREL. . OUNT NEW B9 AND . PUSH ST.._ ..

1ART TO CONTINUEe REGWUESTI5,13H IS CONMPLETED)
225 ___FORMAT {1HO6X s THBATTERYI4423H [S.NUT ON QUTCARD TAPE). ;
926 FORMAT (1H16Xs94HCELL CYCLE REGUEST BUT CANNUT LOCATE CELL CY(Lt F
v el LELDC ON CONTROL .. CARD S SKIRING. . TO NEX T REQUEST) e

327 FORMAT (1HO6X+21HWE ENCCUNTERD BATTERYI4522H LOOKING FOR CELL CYCL
e lEF6e0211H OFE BATTERYI4 1611 OF ENCCARD TAPLY . _ . e . .
928 FORMAT (1HGEX s 25HCOULD NOT FIMD CELL CYCLEF6e0s11il OF BATTERYI 4418
cme o2 LU WUSING CELL CYOLTFGeal) . . . . —
929 FORMAT (1HO6Xs2811COLULY NOT FINL rhTTLPY CYQLLI59 11H OF UBATTLRY L4
i 222904 QF CUT.CARL. TAPE o USING. CYCLEID Vi oot e e
930 FORMAT (1HO6Xs28HCUULL MCT FIML BATTERY CYCLL159 11H OF BATTERYIL4
. . 1929H OF ENDCARu TAPE. USING CYCLEIS) . e e
931 FORAAT (1HG6Xs THBATTERYI4, 6H CYCLEIS»24H OF CUTCARD TAPE INVALIU
) - e - o - . S .
932 FORM AT (1HO6XeF5e1l934H PERCENT AT ThE oFGINNING OF CYCLEISS21H IS

e - - LOILSSING & LATTERY.I4214H ERROR. CODE. 15142 13Ha CHARGE . PHASE)

9313 FORMAT (1HULEXs43HCOULD NOT FIND THE DISCHARGE PHASE CF CYCLEIS)
. 934 . FORMAT (1HG6XsF541928H PERCLNT AT THE END CF CYCLEIS5»204. IS WmISSIN. . .
1Ge BATTERYI&4s14H ERROR COUDE I814413HeCHARGE PHASE)

.=-935. 0 FORMAT (1HO6Xs ToBATTERYI 4414 CYCIH 223H . OF QUTCARD TAPES FILLOI . _ .

149394 CONTAINS ZERC. DID NOT CCMPUTE LeSeFIT)
236 FORMAT. {1HCOX 9 52tITHE Lo SeELT. ROUTINE CAN'T FLIT_A POLYNJSTAL FOKR_FI..
1ELDI4s 8H BATTERYI4s 6ri CYCLEILD)
937_.. _FORMAT (1HO6Xs24HUELTA TIME VALUES FOLLOW)
938 FORMAT (1HO6Xs SHFIELDI&s14H VALUES FOLLOW)
_.939 __ _FORMAT _(3Xs8C156) .
940 FORMAT (1311514513514 sI115115125181252115311513)

. 941 FORMAT (1HO6X»40QHCQULD NOT. EIND. THE CHARGE. PHASE. OF. CYCLETS) oo

942 FORMAT (1HGEXs60HPERCENT MISSING GREATER THAN PCRCENT REQUESTEDWCY
- . ACLE SKIPPED) e e - . . -
243 FORMAT (28HO eseevees RETRIEVAL REGUESTI3,18H COMPLETED eeeescse)
944  FORMAT_ (6(14sI13514))Y o . P e
945 FORMAT (/////77Xs36Hx%%% NEW CYCLE GROUPe STARTING CYCLEISs10H INCR
e AEMENT 15921 H NUMBER OF . INCREMENTSIS)

946  FORMAT (1HO6X»27HEX%% CYCLL RANGE LXCELDEDe 15517M CYCLES EXTRACTE
e ADY R B .
947  FORMAT (6Xs50HCYCLE RANGE EXCEELDED SEARCHING ENDCARD CELL CYCLELIS
1518H CYCLES EXTRACTEDs ). . .

949  FORMAT (6Xs26HCHARGE AND DISCHARGE PHASE)

959 FORMAT (JHOG6XsF5e13234H PERCENT AT _THE oEGINNING OF CYCLEIB20H 1S .. — _—

IMISSINGe BATTERYI4s14H ERRCR CODE ISI14s17He DISCHARGE PHASE)

951 FORMAT _(1HO6XsF5e1328H PERCENT AT THE END OF CYCLEIS.20H IS MISSIN_ . _

1Ge BATTERYI4s14H ERROR CODE ISI4s17He DISCHARGE PHASE)
952 FORMAT (/////30X24H**xx%%% STARTING BATTERY14s 8H ¥xxxxx%/////)

953  FORMAT (1HU6Xs13HENDCARD CYCLEIS5s40H A FIELD REQUESTED €O

T
INTAINED =Q) |
954 FORMAT (1HO6Xs13HOUTCARD CYCLEI5»11H DELTA TIMEFT7e4s47H A FIELD R 1
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~..259

LEJTTAX2aNOT 5
[
'
'

C1EQUESTED _CONTAINED -0
FORMAT

955

)

(1H06X913HOUTCARD CYCLEI)940H SKIPPED.
e e L TAINS ZERQD

LELTA TIME FIELD CON 1

{1HO6X s 11HCYCLE
- NURBER
(IH117X)

FORMAT
1T15s22H
FORMAT
FORMAT

956
957
958

RANGEI2916H
OF INCREMENTSIO)

STARTING CYCLEIS5»11H

(1IHO6X s 12HOUTCARD CYCLEISa72H SKIPPEDe

INCREMEN

1ILE HAD A RECGUESTED FIELD THAT CONTAINFD -0) 1

D FORMATL (4F10efd i e
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EMD
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¥ TR (EkenEP T (7 (9 X7 (7 X9 (7 (7 (9 (7 (7 (9 (7 (7 (9 WT XT X9 +5694 XLSQP0O025
C #JT(#XPessN ' (E4 ' (0474 S' VE&4 ' (04'4 ‘4 £= (& (' Y (E& ' (04(4 (4 (LSWP0O026
I WX ) #%T7Gew = 24 (1 o' (Ed4 ' (04(4 V4 (= X6 (4 (' (v (E&4 ' (044 (4 »= (LSWPOO27
* X9 )R¥TGIW 6 24 (1 (' XE&4 ' (04(4 X4 (= W6 (= (4 (' (' »E& ' (04(4 (& (LSWPQO28
*FIKs ¥(NCB1 = X6 (= X94 & (7 =5 (569 j S 9 3X 8 | LSQP0029
#IXXJCL v 7 ' 6 P % % % P % Ppsp % % P P ¥ LSQP0030
¥IX(*X 'N P P 94 v P %1% 4 (5 X= (G4lu4r LSQP0O031
* DATA .
D11106u0000002C01656050002250607080910 1
24000 1e5U0 34250 0e500
' EOF E &Y
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2. Pseudo generator routine
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2a. Pseudo Field Generator Program -- Detailed Flow Chart

C-30

Set Alf 16 Pseudo
Fields = 1.E 36 Initially

!

Read Control Card From
Input Data Tape

!

Write Out Control Card
On Print Tape

!

Read Pseudo Egs. From System
Input Tape and Write On
Print Tape

!

Write Control Card and Pseudo
Egs. On Pseudo Field Tape

!

Determine Nature of Data From
Input Data Tape

!

Read 1 Record of Data From
Input Data Tape

!

Generate And Append Pseudo Fields
Per input Equations

!

Write New Record Of Fields Plus
Pseudo Fields on Pseudo Field Tape

More
Input
Records




2a. Pseudo Field Generator Program —Detailed Flow Chart (Continued)

Set Up Tape Assignments
IN=2IRETR=19
10=3IPSEDO = 17

!

Set The Pseudo
Fields = 1 X 10% Initially

!

Rewind IRETR, IPSEDO

Print Error Statement
“Improper Input Data Tape Has
Been Mounted. Mount Proper

Tape and Push Start"

!

Set: B FLAG = §3$3SR
 GFLAG = 53838 P

Read Control Card Data
(AFLAG, IC.D(}, 1 =1, 42)

!

Rewrite Control
Card Data On Tape |0

!

Determine If Input
Tape Is A RETR Or Pseudo

Yes

(RETR Tape)

Yes
(Pseudo Tape)

Set: A FLAG = C FLAG
LP=0

Set: LP=16

!

!

Write Control Card Data
On Pseudo Field Tape
(IPSEDO)

(A FLAG, IC.DM), 1=1, 42

Skip Over Original Pseudo
Field Control Cards On In-
put Data Tape (IRETR)

!

Set: END = 3HEND
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2a. Pseudo Field Generator Program — Detailed Flow Chart (Continued)

Set: J=1+1
151+ 12

Read Pseudo Field Control Cards
From Normal Input Tape (IN).
Set: 1=12 J=1

Read One Record Of Pseudo Cards
From Input Tape (IN).
(ICARD(K), K = J.1)

|

Determine If This
Is Last Pseudo Control Card

No

Test

ICARD(J + 2)
= End

Write Pseudo Field Control Cards
On Pseudo Field Tape and Normal
Output Tape (ICARD(K), K = Lh

!

Determine The Number Of Fields
On The Input Data Tape

Set=1)70,LX=0

Set: Li=121
I=u

Yes

{

Test
ICD(41)
=1

No

Set: L1=20
I=u

N=3+1

Set: 1=1+1 -

Set: 1) =26

Set: JJ=15

No (Out)

Yes (End)

‘ Determine if Data
Is Outcard or Endcard




2a. Pseudo Field Generator Program — Detailed Flow Chart (Continued)

Determine If Input Data Tape Has
Coefficient Type Data

No
(No Coeff.)

Set: W=1LL=5
Coeff.)
Set: 11=5 LX=1
LL=1
Read A Record of Data From Input
Data Tape (IRETR) - @
(1, IX, IBATT(FED(I), | = 1, IX)

!

Compute No. Of Cycles Contained In
In This Data Record
KCYC = IXA(JJ*I) + LX + LP + 1)

!

Move Data From Input Area To
Output Area And fnitialize F
Array With Field Data.

Compute No. of Words In A Cycle (Not
Including Pseudo Fields).

€=+ LX + 1IXX=1IC

!

Initialize Indices:
I=11L=0 K=1
L=11IL1=0

J=1
!

m=J

.

Move One Input Value To
@— Qutput Area
FEDO(I) = FED(M)

O O
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2a.

Pseudo Field Generator Program — Detaitea r'low Chart (Continued)

C-34

Determine If Data Is Cycle No.,
Time Duration or Field Data

Set: X = FED(m)

Cyc = FED(m)

Neg. (Field
Data)

iLl= L+ L-1
IL1 = (ICDOLL)S + 1

1

LI=(L-1p5+ 1

IL=ILL+ 1
L=L+1

'

F(IL1) =FED(m)
IL1=1Ll +1

!

— =1+l
m=m+1

Call Subroutine
To Calculate
Pseudo Fields




2a. Pseudo Field Generator Program — Detailed Flow Chart (Continued)

Move Pseudo Field Data To
Output Area
Set: IP=1

!

[ Set: FEDO(I) = P(IP)
| I=1+1
! , IP=1P+1

No Test
IP> 16

Yes

Set Up Indices For Next Cycle
JEIXX+1+ P L=1
XX=(J-1+ICC K=K +1

Yes

Write Output Area On Pseudo Field
Tape (IPSEDO)
(11, 1, IBATT, (FEDO(J), J=1,h

|

Determine If More Data Exists
On Input Tape

No

Write End Of File On Pseudo Tape.
Rewind Pseudo and Input Data Tapes.

EXIT

Uj
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2b. Pseudo Field Generator Routine — Source Statements

* __CARDS COLUMN = _
* LIST
— ¥ SYMBOL _TABLE
C PSEUDO FIELD GENERATOR PROGRAM,
e __COMMON FEDQSFFDeFsPsXeCYC . .
DIMENSION FEDO(45C0) sFED(4500)sF{130)sP(16)s1CD(42)sICARD(1200)
 1F115)s F2(5)s F3(5)s F4(5)s E5(5)s F6(5)s F7(51s FRI5)s FOU(5) 4
2F10(5)sF11(5)sF12(5) sF13(5)sF14(5)sF15(5)sF16(5)sF17(5)sF18(5)
AFE19(0R Y aF20(8)1aF21 (81 sE22({081,F23(8)aFE24(51sE2518),F248458])
EQUIVALENCE (P(1)sP1)s(P(2)sP2)s(P(3)sP3)s(P(&)sP&)s{P(5)sP5),
_____________ (P61 sPE ) e (P(7)eP7) s (P8} PRI s{P(O) s RY) s (P10} sPLO) o (P{11) P11V
2(P(12)5P12)s(P(13)sP13)s(P(14)sP14)s{P(15)sP15}s(P(16)sP16)
_________ EQUIVALENCE (FA1)sFL1)s(F(6)aF2)a(E(11YsF3) o (F(16)sFb)alE(21)aEB)s
1(F(26) sF6) s (F(31)sFT)s(F(36)sFB)s(F(L1)sF9))
A(E{4a ) F10)a(F(51)aE11)
2s(F(56)9F12)9(F(61)9F1$),(F(66)9F14),(F(71)yPlS)s(F(76);F16),
o 3LF(B11sF17)s(F{BA)1F1B8) s {F(91)sF19)a(F(96)aF201s(FL101)aF21)s
4(F(106)sF22)s{F(111)sF23)s(F(116)sF24)s(F(121)sF25)s(F(126)4F26)

_EQUIVALENCE_ (BFLAGSIBFLAG) s (AFLAG2TAFLAGY+(END2IEND)s . ...
1 (CFLAGsICFLAG)

e nlaaneanEL UR TARPE ASSIGNUENT G

10 IN = 2
.20 .10 = 3 e e e+ o e < e e — - _ —
30 IRETR = 19
_4Q . IPSEDQ =_1T7._ . - —————— e e e e
C-....SET PSEUDO FIELDS = .t36 INITIALLY.
~.-100 DO_110_1=1s18

110 P(I) = 1.E36
2120 REWIND IRETR.. .. ...
130 REWIND IPSEDO
oo CoanasREAD CONTROL CARD FROM INPUT DATA TAPE. .. .
200 BFLAG = 6H$3$$FIR
——l1Q . CFLAG = 6GHIIEPIP .
220 READ TAPE IRETR AFLAbs(ICD(I)vI-1942)
_CeeseelEST IF 2ND CONTROL CARD_EXISTS. |
IF (ICD(39)=1) 22292219222
221  READ TAPE IREYR » (FED(I1)sI=1,18) _  _ o . e
FED(19) = Qe
G eneesEJECT PAGE REFQRE_WRIIING. CONIRQL_CARDs. . ... ..
222 WRITE OQUTPUT TAPE [10+230
230 _ FORMAT(18H1 Y
Ce o0 e QWR ITE ouT CONTROL CARDO
___CALL CCARD _(ICDSFEDY
C--co-TEST IF INPUT CATA TAPE s A RETRIEVED "OR PSEUDO FIELD DATA TAPE-
C-oooo§§$$$R = RETRIEVED » $%3%%P = PSEUDPO FIELD o
IF (IBFLAG=IAFLAG) 241+2404+241
. CeeseeSET AFLAG = $33%3P_ .
240 AFLAG = CFLAG
e LP
GO TO 250
N .gﬁtg....,_.l{f. ucifLAG_....IAfLAQ.L_.QQQ_’Z.‘.tZ 2200
A P = 16
CeeseeSKIP OVER PSEUDO EQUATION CARDS ON _INPUT_PSEUDQ. FLELD. TAPE.
READ TAPE IRETR» ICARDI(1)
CeaesseWRITE CONTROL RECORD ON PSEUDO FIELD_DATA TAPE. . _
250 WRITE TAPE IPSEDOs AFLAGS(ICD(I)sI=1+42)
AR LICRI39) 1) . 25122200025
2500 WRITE TAPE IPSEDOs (FED(I)sI=1518)
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2b. Pseudo Field Generator Routine — Source Statements (Continued)

i Caneaa TEMPORARY PROCFDURE o aaeaREAD PSEUDO _EQUATION CARDS FROM INPUT.JAPE .
251 END = 3HEND
252 I =12

253 J =1
254 DO 259 JJ=1,5100 ,
255 READ INPUT TAPE INs256s (ICARD(K)sK=JsI}
256 FORMAT(12A6)
Ceeoeee TEST FOR END OF PSEUDO EQUATION CARDSe
257 IE (ICARDI{J+1)=TEND) 2583+2612258
258 J o= I+1
269 1 =1 4 12
CeeseeWRITE PSEUDO EQUATION CARDS ON PSEUDO FIELD DATA TAPE.
_____ 261 WRITE TAPE 1PSEDQs Is (ICARD(K)sK=1s1)
CeoeesWRITE OUT PSEULO EGUATION CARDS.
WRITE. QUIPUT TAPE 10262+ (ICARD(K) aK=1el1}
262 FORMAT (25H0 PSEUDO EQUATION CARDS //(2Xs12A6))
. Looene DETERMINE THE NUMBER OF FIELDS ON. _INPUT DATA JAPE. .
300 JJ) =0
X = - - . L L e
IF(ICL(41)-1) 30553065305
ee3Q0 L1 = 2Q. . e
GO TO 310
.306_ Ll =21 _ e e
310 DO 33u 1 = LI»38
e JIFLICDAT)) 320934093200 O —_ " o e .
320 JJd = JJ + 1
339 CONTINUE e
GC TO 360
Coeeeso TEST TO DETERMINE IF ALL FIELDS ARE _ON THE INPUT DATA_TAPE.. I
340 IF (JJ) 3605350360
Coseee TEST TO DETERMINE IF DATA IS OUTCARD OR_ENDCARD DATA. _ I
350 IF(ICD(1)) 3515352,251
BB T 26 e e e e .
GO TO 370
322 JJ =15 i R e
CeoseoUETLRMINE IF COEFFICILNTS EXIST OR INPUT DATA TAPE.
350  _IFCICD(18)-1) 37053805370 - B R - e
370 Ir =1
- S A
371 GO TO 400
380 Ll = 5 S
LL = 1
BB X = e
CeaseolRFAD COMPLETE RECORD OF INPUT DATA TAPE.
400 READ_TAPE IRETRy I11»I1X>IBATT»(FEDII)sI=151X).
CeveeelOMPUTE NOe OF CYCLES IN THIS RECORD.
o RCYC = IX/ZCCJI*TIYHLX+LP+1)Y R
CoseeeOVE UATA FROM IMPUT BUFFLR TU OUTPUT BUFFER.
o Cosese INITIALIZE F_BLOCK wITil LATA FROM INPUT DATA TAPE FOR 1 CYCLbe
IC = (JJ*Ily+LX+1
S . 2 S § U, e
510 1 = 1
529 L = 1 o o o
530 J = 1 - B
IL =, ¢ s o - - R » —_—— S
ILl = 0
S L2840 DO T4y K = 1sKCYC e S . —
550 DO 592 M =JsIXX
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2b. Pseudo Field Generator Routine — Source Statements (Continued)

560  _FEDQLI) = FED(M) —
570 IF (M=J=LX) 5800+5804+590
580 LELLX). 52058004581
5800 END = FED(M)
e YL = TEND e
GO TO 592
~..581 . .. X = FEDIM) __ - e I — N
GO TO 592
—B90 I L1L1l=I0L1.5912590045900 - —_
5900 IF (ICD(LI)) 590155901+5902
25901 I loz (L=1)%5+] — e
GO TO 5903
~--5902 ILl = LI+l=1 e .
ILl = (ICD(lLl)-l)*5+1
H3a03 L= 1Ll + 11 e e e s e e e
L o= L+1
591 .. _ELIL1) = FED(M}
IL1 = IL1+1
_.592 I.=1+1 .. .

CeoesesCALL

SUBROUTINE TO CAL(.ULATE PSEUDU FIELDS
. LALL EQUATI(ELsF2eE3 s 4 sEDsF6aF1sEBaFYsF10aF11sE123FE13aF14sF10sk16e .

1 Fl7eF189F199F209F219F22sF239F249F259F263X9sP1sP2sP3sP4

D S

. P5aP6sPTaP8BsPIsP1l0sP11aP12sP13sP14sP1lbsP1l6CYC. L oo

CeeoeeeMOVE PStUDO FIELD DATA INTO QUTPUT BUFFER.

—600._ DO 620 1P = _1sl6. . . _ . .. ...
610 FEDO(I) = P(IP)
—b20 o=l %1 o
CooeeedET UP INDICIES FOR NEXT CY(LE.
e Q0 o= XX+ L+ WP

IXX = (J=1)+1C
140 L= L . - - - — -
C-....WRITE QUTPUT BUFFER UN PSEUDU FIELD DATA TAPE.
-840 L =Jl=.1 . et J— e e e e st e ma eeemrn a
810 WRITE TAPE IPSEDOS IlyinUATTy(FEDO(J)oJ 191)
e CosneelEST IE MORE.LATA cXIQIS. ON INPUT DATA TAPEe.. .. . .. . . .
820 IF (I11) 83C+4C0,830

..-830_ _ END FLLE IPSELO . . . S
REWIND IRETK

e840 REWINR IPSEDRO -

CALL EXIT
S Leeee o IMPROPER INPUT DATA TAPE. HAS BLEN _AQUNTEDe WKITE ERROR STATEMENTe_. .
900 PRINT 910
910 . FORMAT(80OH1 IwmPROPER INPUT DATA TAPE HAS BLEN MOUNTEDe mMOUNT PRUPE
1k TAPE AND PUSH STAKT.
22 PAUSE J—— - S
93u GO TO 120
— END il e - . - .
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2c. Control Card Flow Subroutine Used in Pseudo Generator Routine
Data Listing Routine, Statistical Analysis Routine,
and Printed Plot Routine

Flow Charts and Source Statements
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2c.’ Control Card Flow Subroutine Used in Pseudo Generator Routine

Data Listing Routine, Statistical Analysis Routine, and Printed Plot Routine
Flow Charts and Source Statements (Continued)

S CEARD - = R

e SUBROYTINE CCARDCICDJIRNGY - - - cT T
DIMENS ION ICD(43]'IBAT(IS).lFlELD|30)olRNG(19)

PY-.

O3 —— ——

IRNG(19) 'O

TI - U . e e e e mr o s e £ e o . et e e =

no 23 t= 2.13
H-tICDtE Y 24923526~ - Tt T T e T e
24 Kl= K1 +1

3 0.40- 443} -
TR T TR K? L I 3

23 CONTINUE
e HOCATE FHELDS REQUESFED ——— - — = = =m0 e oo s s o e

K2 =0
B N L L a n R
3 111=21
—Re—FO0—5
4 111=20

IFCICD(T1) 31,32.31 ~
tFtngtxz» = 1C0(1) - o
' 32 IFIK2) 40438440
T a8 rstx:bcltn 35434,35
A gm1s i -
Ceee« ENDCARD

36 DO 37 K2 =1, J
——————FFEER R R : - -
37 CONTINUE

IF(ICD(I!) 42,41 .42

‘60 TO 43

&
43 WRITE QUTPUT TAPE [0, 903, (IBAT(I} I=1,K1)

WRITE OUTPUT TAPE 10. 905. I1CD(15),ICD(16)

44 WRITE OUTPUT TAPE 10, 906
B Y —— — — e et e e o e e

43 IF(ICD(1T7)=-2) 511,510,511

GO TO 46
— 51 MRV QUFPUT—TAPE—10v907
46 IF (ICDI1)) S4.47,54

4R WRITE OUTPUT TAPE 10, 908

—  Go-Fa-54
49 IF (ICD(18))  51,50,51
GO TO S4

f—s+————is—4+ea++e+—-—e—+——sa;5avsa—

=40




2c¢, Control Card Flow Subroutine Used in Pseudo Generator Routine
Data Listing Routine, Statistical Analysis Routine, and Printed Plot Routine
Flow Charts and Source Statements (Continued)

B 1 T - 1 . 3 B A R e T T -

52 - WRITE BUTPUT TAPE IO 909, ICD(19) e -

sS4 TFLICD (2011564 55,56
-85 . NRITE- BUFPUT-TAPE 184y 18— -~ - - - e
60 T0 57

56 WRITE OUTPUT TAPE 18+ 9124 (IFTELDUE ). I=1vK2) - e

57 IF(ICN(41)) 58,59,58
58— R BHFPUT—T APF—F B4 — e — e

59 IFCICN(42)) 60.,61,60
“60 - WRIFE-AUTPUT-TAPE: FOvI4w1EBE20d— ~— — oo s o - e e
61 WRITE OQUTPUT TAPF 10.915.ICD(42)
meeeee s A HEB4O 6362063 - - : i
63 T =1 1
oA o ot e - - — t
64 WRITE OQUTPUT TAPE 1Q. 955.ICR.IRNG(I)-IRNG(Ifl"IRNG(102l 1
———— e -] 4D R -- NEEE——
ICR = ICR +¢1 1

e EERNG HE ) b 64362464 - - - s e
62  RETURN 1
——88I——FARMAT — HHO S v2 IHRAFFER ¥S-—REQUESTED- ARE -1 2 H e

904  FORMAT (6X.21HSTARTING CYCLE NO IS 14)
985 —FORMAT 46X v1 IHINCREMENT -FS-13+22H NJIMBER OF - INCREMENTS H4b- -
906  FNRMAT (6X+12HCHARGE PHASE)

~—9AF——FARMAT (6X ¢15HDISCHARGEPHASEN—— - - e — e e

908 FORMAT (6X+.36HLEAST SQUARE FIT ON REOUESTED FIELDS)
—H0—FARMATF—-o KO HFR ST 22 TH—RERCENT—OF —C¥GLE--REQUESTED)

910  FORMAT (6X.SHLAST 12,27H PERCENT OF CYCLE REQUESTED)

——9H ——FARMAT A 6%+ 3EHI00 PER—CENTOF €YELE REQUESTFEDF—
912  FORMAT (6X.16HFTELNS REQUESTED2214)

—9+3——FORMAT- €6 X v22HINVAL 1D - DATA- REQUESTED) - — ——-mo v

914  FORMAT (6X.35HCELL CYCLE REQUEST ON OUTCARD FIELDIS)
RS ERRMA T v FHHEXPFRED AT &P~

916 FORMAT (6X.22HENDCARD DATA REQUESTED)

— 91— FARMAT X 2 2HBUTEARB—DATA—REQUESFEO ——-
918 FORMAT {6Xe20HALL FIELDS REQUESTED)
—— 94— FBRMAT X2 EHEHARGE-AND—DISEHARGE - PHASE}

955 FORMAT (1HO6X<11HCYCLE RANGEI2,16H STARTING CYCLEIS,11H [INCREMEN

[l ™

——— S 2R H— NUMBER—OF—NGREMENTS 5
‘ ENN(1+0+00¢0+0¢00¢140¢0¢140+04040,0)
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2¢. Control Card Flow Subroutine Used in Pseudo Generator Routine,
Data Listing Routine, Statistical Analysis Routine, and Printed Plot Routine
Flow Charts and Source Statements

Locate Batteries Requested From Control 1 Y Test If All Fields
Card Store In Array *IBAT" il Are Requested
No
Locate Fields Requested From Controf - .
Card. Store in Array “IFIELD". If Cell Write Out Comment i Write Out
Cycle Request Skip First Field When Format No. 918 Fields Requested
Storing In Array *IFIELD". If First
Field Is Blank, Store All The Field
Numbers in Array *IFIELD".
Test Invalid No
Data Request
Endcard Or Yes
Outcard Request
Write Out Comment
End ! Out Format No. 913
Write Out Comment Write Out Comment
Format No. 916 Format No. 917 N
o
I l Celt Cycle Request ==
Yes
Write Out Batteries Requested, Starting 'r:,t;g: N:o g“nl
Cycle, Increments and Number .
0Of Increments
Write Out Comment
Format No. 915
Write Comment For Charge
Or Discharge Phase
] Are There Additional | YeS Write Out All Additional
Cycle Ranges Cycle Ranges
End Endcard Or
OQutcard Request
No
Out
Retum g
No Test Least Square
Fit Request
Yes
Wiite Out Conment |
Format No. 908 1
Test If 100% Of No Beginning Of
Cycle Requested Cycle Request
Yes Yes
Write Out Comment Write Out Comment No
Format No. 911 Format No. 909
1 Write Out Comment
Format No. 910
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3. Data List Routine Flow Charts
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3a.

C-44

®___

Data List Routine Flow Charts

Rewind Tape
To Print

Set Finish Switch And
Battery Compare Switch 0

Read Control
Record From Tape

Pause
. , ; Test Retrieved or Pseudo Pseud
Pn(r;t On-Line Neither Tape And Print s Calt “CCARD"
omment Comment Off Line
Call “C CARD"
Read Pseudo Record And
Write Off Line
Examine Control Recoed For Fields
Requested. Store Field Numbers
In Array "IFIELD"
If All Fields Are Requested,
Set Array “IFIELD" To Maxi-
mum 1-26 or 1-15 if Discharge
Using Array *IFIELD" Ex- Using Array “IFIELD" Ex-
tract Field Headings From Outcard Endcard of Outcand Endcard tract Field Headings From
“OUT" Array, and Store In hocard of Cutear “END" Atray and Store In
Array “HED" Array *HED"
|
No
Pseudo Tape
Yes L
. Yes Increase *HED" Array
Least Square Fit 7 - Subscript By 1
Add Non Least Square Add Least Square
Pseudo Headings To Pseud? Hugmg To
Aray "HED" Array *HED”
No

Calculate The No. Of

Lines Of Print Per [tem

Least Square Fit

Yes

Set IPG = To The
No. Of Fields




33.. Data List Routine Flow Charts (Continued)

(O—

(D—

Calculate The No. Of items
That Will Fit On A Page.
INO = 55/IPG + 1

No

Pseudo Tape

Yes

Y

]

Set Page Counter
=Tol

Test Finish SW |

Add 1 To IPG

Rewind The'Input Tape

Print Message On Line

Pause

=0
\

Read Input Tape

Set “ISAV" = To ’
New Battery Set | V€S New Battery
Head FLAG =To [ Encountered
0
Mo
\

Calculate The Number Of
Cycles in This Record

Yes

Write Out Headings That
Corresponds To The Type
0f Data (Pseudo, RETR,
LS.F)

Write Qut Data In A Format
Corresponding To The Type
0Of Data

|

Increase Line Count

No

Do We Have More Cycles

In This Record

|

Set HDFLG =0

Yes

IPENT = IPENT +1

Have We Reached’Max.
Items This Page. IPENT

=INO

No
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. Data List Routine Source Statements

LISTS
CARDS COLUMN
SYMBQOL TARLE
FORMAP
_®__ ___|ABFL .
CPRINT
__C _ GENERALIZED PRINT PROGRAM WHICH -wILL_PRINT RETRIFVED OR PSEUDD
C GENERATED TAPES
DIMENSIQON FAND{(25)40UT(15)4PPS{1200YsPP(1AYSIFIFID(2A) sDATALL4500) 1
1 HED(42),ICD(43)sIRNG(19) 1
e FQUIVALENCE (FRaIR) s (FPaIP)
IRFQ = 0O
D (o O T
IPRT = 19
C END _CARD HEADINGS
END(1) =6HTI DUR
. . END(2) =eHAMP_ ML __ _
END(3) =6HWAT MI
oo _END{4)_=6H _E _EFF
END(5) =6MH AMP H
——— ENDIA) =6H WAT H .
END(7) =6HAV CUR
e END(8)_=6HMI_CUR _._ o —
END(9) =6HMX CUR
e e . ENDQIU)Y=6HAV PWR
END(11)=6HMI PWR
— END(12)=6HMX PWR
END(13)=6H C EFF
e END(1 G =6HELY R _ - e
EMD(15)=6HCYC ©
e ENDOBY=OHCYC L o .
FND(17)=6HCYC 2
. END(181=6HCYC 3
END(19)=6HCYC &
e L ENDU20Y=6HCYC B e
FND(21)=6HCYC 6
L ENDC22)=6HCYC. T o
END(23)=6HCYC 8
e e END(24)=6HCYC 9
END(25)=6HMX VAR
. ...END(26)=6HR TINME . _
C QUTCARD HEADINGS
. 0UT(1) =6H TIME
OnT(2) =6HD TIME
e e QUT L3) _=6HAY PWR.
OuT(4)Y =6H CUR
e QUT R = OHP RE S e
VUT(6) =6H
_LOUTLT) =6H
ouT(8) =6H
_LOUTL9) =6H
OUT (1w )=6H
LLOUT 11 ) =6H
ONT(12)Y=6H
OUT(12)=6H
DT 14)=6H
OuTLls) )= Y 2

* [k %k %

4

2PN R NN~ O

!
|
i
1
{
{
!
§
H
{

< << o< << <K<

=

FR =6HS$E 45!
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. Data List Routine Source Statements — (Cemttrued)

e e P SEHE S EER

PPP=6HP1-8

i LR R e S MRS 2 1 6 —
PP(1l) =6H Pl
e PP {2y =6H P2 -

PP(3) =6H P3
Ppl4) __=6H P4

"PP(5) =6H PS5

RO L6 =6k D6

PP(7) =6H P7
——PP(8) =gH P8

PP(9) =6H P9

RpLl10y =6H P1O

PP({11) =6H P11
PR(12) =6H P12

PD(12) =AH P13

e e PPUL1G) =6H Pla — U e e - o
PP(15) =6H P15

e PP(16). =6H P16 -

—-lb—“—‘i—‘-—‘b-ﬂr-‘h‘
H

C READ FIRST RECORD CONTROL INFORMATION
] REWIND.IRRI . . e

IFIN = 0

ISAV. =99 . 0 & & i i e I
READ TAPE IPRTsIFLGs (ICD(I)sI=1s43)
i IREQ L = IREWHL e i e

IF(ICD(40)) 34933934
B READ TAPE IPRTS(IRNG(I8) s 8=1s18) . .

C RETRIEVED OR PSEUDO
w33 0 _IF (IFLG =~_IR).31.30Qe31__ _ -

30 4RITE OUTPUT TAPE 10s 900s IREQ
o CALL CCARD AICDSLRNG) oo

GO TO 41
3R CIELG = IR) 3204032 e

C INCORRECT TAPE
32 BRINT D901 o e e e e —

PAUSE

e GO T B
40 WRITE QUTPUT TAPE T10+,902s IREQ
ereer e S AL CCARD LR IRNG et it s e e e e

C READ PSEUDO CARDS AND WRITE OFF LINE
oo READ._TAPE IPRIsINQs (PPS(I)sl=12INO) e e e
WRITE OQUTPUT TAPE 10, 903
CWRITE. OUTPUT. TAPE 10y 9045 (PRS(T) 121aINQL. . _ S

¢ DETERMINE WHICH FIELDS ARC USED IN ORDER TO SET UP FIELD HEADINGS
o4l . WRITE. QUTPUT TAPE _1Qs915. . e

K2 =0
e o LELICD(A420) Bohe3 e —

3 111=21
e GO T B ——

4 I11=20
P 20 45 12111236 R
IF(ICD(I)) 46947946
_oh6 0 K2 = R2+%1 L o e e U _ e
IFIELD(K2) = ICD(I)
.45 O CONTINVE. 0 [ O
47 IF(K2) 55448955
el AL EIELDS ARE _TQ BE _SELECTED —
48 IF(ICD(1)) 50949550
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3b.- Data List Routine Source Statements (Continued) @~ - - S e

e G OUICARD - e e R I L U,
49 J = 15
Go_I0 .51 .
C ENDCARD
_..50 _do= 26 .
51 DO 52 K2=1s J
L IFIELD(K2) = K2
52 CONT INUE
D <. <7 -~ (U0 R
C SETUP FORMATS AND CALCULATE THE NOe. OF ITEMS PER PAGE
56_._..D0_65. 1. =1 s K2 ... .. . S o . R I
I =1
P IA =_1FIELDC(I)Y . . ) .
IF(ICD(1))61962461
B HED G T o m BN D L L A Y o o e e e e o mesmm e o e+ e s i n e o 4 e et e i o
GO TO 65
62 . HED(I) = QUT(IA) L R e
65 CONTINUE
IR ED €3 O
IPG = 0
C JEST PSEUDO AND NOT haSala e e s ot e e —
IF(IFLG - IP) T797Cs77 )
70 UIFLICDE38) = 1 ) T el0s Tl o e e e
C YES « ADD P HEADINGS TO HED(I)
7Y DO T8 . d= el N S
72 1 = [+1
HED(I) = PP LJL . —
75 CONTINUE
LG CALCULATE ITEMS_PLER .PAGE . . o o e e e
78 I1 =1
80 _IEALY =8) Bla8led9 o o e e e .
79 IPG = IPG +1
11 =11 -8
GO TO 8v
S8l IPG = IPG ) e e e e
GO TO 83
G TEST: LeSsFe _
77
16 HED(I+1)
HED({I+2)
14 1PG = K2 .
IF(IFLG = IP ) 835982483
82 IPG = IPG + 2

IF(ICD(38) — 1) TB8s74578
ppp 1
PPPP 1

L )

C CALCe NO OF ITEMS PER PAGEs NON LeSeFs COUNT INCLUDES HEADING

83 INO =55 /(IPG + 1)

C READ DATA

88 IPAG =_1 e e [ -

89 IF(IFIN) 1405875140

_ 87 READ TAPE IPRTsIFINsICNT»IBAT» (DATA(LL)»L1=1sICNT ) ___ B}

IF( IBAT-ISAV) B4,85,84

84 1SAV=1BAT
HDFLG=0

85 LP=0 L
X = 0

o IL =1 e

IF TIFLG = 1IP ) 91+90+91
90 LP = 16 1
91 IF (ICD(38) — 1 ) 93992493




. 3b._Data List Routine Source Statements (Continued) = _

92 JLX =1 B e S o _
11 =5
= JS = K2 ¥ Tl.o4+ 1 b XA P - _— _
33 KCY = ICNT 7/ {((K2 % Il ) +1 +LX + LP)
N IF (ICD(38). =1). -.945110s94 - - e e
94 Ji =1
e d3i=2 0 L - I e
J8 = K2 + LP + 1
[SSSNENSUSRUUERY 17T ¥ 5 S Uy U VS J—— e e e —
DO 1u0 KK =1 » KCY
e e e L L BOFLG) s 56995996 - - G
95 WRITE OUTPUT TAPE 10s905s 1PAG
e WRITE . QUTPUTL. TAPE. 1039062 (HED{K ) aK=1s1 ). . R
WRITE OUTPUT TAPE 10,913
e e PAG- 5. IPAG.. 1. SR - ——
IPCNT =1
< wRITE SATA - . e - e _
HDFLG =1
96 . WRITE QUTPUTL TAPE 1Qe9UB8sIGAT sDATALJIL)Y s (DATA(LZ2) 02230 dG ) i .
WRITE QUTPUT TAPE 10,913
TR & NS 1 I 0 1< SR — e e _— N
J3=J3+J8
_ J4=J4+J8 N - , .
IPCNT = IPCNT + 1
e e IF LIPCNT =_ INO).. .1002975100 . e -
97 HDFLG = O
el 00 CONTINUE . e+ e e e e S
GO TO 89
o Co. . SETUP. LEAST. SQUARE. HEADINGS .. S -
116 Jl =1
o2 2 - - . e e e " S _
Jg = 3
U 1< S O - e et 2 e et et e e nn s, e i
DO 130 KK =1 s KCQCY
2 LF (HDELG) .. 1129111112 . . . A e
111 WRITE OUTPUT TAPE 10,905s IPAG
oo . WRITE. QUTPUT. TAPE. 10909 __. . - - e
IPAG = IPAG + 1
e e HDF LG = e e o - et e e e e e o
IPCNT = ©
_..C WRITE DATA . . . .. O I

112 J7 =1

CWRITE QUTRPUT _TAPE 10,9105 IBATsDATALJL)sHED (1) s (DATA(J3) 2 J3=J45J60)s

IDATA(J2)
dka . CITELJT = K2) 11321170113 e
113 J7 = J7+1
6. =_J6 *+5 o S e
J4 = J4 +5
e . _WRITE QUIPUT TAPE_IQ911s  HED(JT)s (DATA(J3)eJ3=Jb4eJ6) . . ..
GO TO 114
G EIELDS COMPLETED TEST PSEUDQ
117 IF( IFLG - 1P ) 1221184122
LA18 _Je = U6 +. 8 ; I I I
J7 = J7 + 1
e =2 JG + 5 - —— —
ICT = 0 1
102 WRITE OQUTPUT TAPE I1Q 912 sHED(JT) s IDATALIZ) s, 03=)4s 6] 1
IFCICT) 10351015103 1
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Sb. Data List Routine Source Statements (Continued)

-—.101 Jlcro=1 . e .

1

J6 = J6 + 8 1
Ja = g + 8 1.

1

1

1

J7 = J7 + 1
R GO T0 102 e e e e
1013 Ja = J4 + 10
e 200 L TO 23 e e
122 J4 =
236 = bt L

J1
N2 = 2 s
WRITE OUTPUT TAPE 10, 913
APCNT = IPCNT 41 e cml S U
IF(IPCNT = INO ) 13051245130
124 . HOELG = . .0
139 CONTINUE
. GO TO 89 S R
16U REWIND IPRT
. .WRITE QUTPUT_TARE 1Q:914
PRINT 920
PAUSE —
GO TO 1
900 _FORMAT_ (1H120X»1]lHREQUE
1 TAPE///)
. 901, __FQRMAT_ (6X55HINCORRECT INPUT _TAPE. MOUNT CORRECT TAPE AND PUSH STA
1RT)
~202 .~ FORMAT .(1HL20Xs JIHREQUEST NOwl4s43kie PRINT QUT OF A PSEUDO GENELRAT
1ED DATA TAPE///)
:.203 .. FORMAT . (lHQZOXyBlJiP&EUDD SQURCE. STATEMENTS FQLLOW/A//A) . o o i e
904  FORMAT (1CXs12A6)
205 _ FORMAT (1H125X»13HB A JT..T E R Y11Xs THI & .5 T11Xs JHD_ A T A34Xs .
1 4HPAGEI5//)
206 EQRMAT (1RH BATT QYO IH14Xa8 (A0 8X) 2 lHL/ 12X HQ4Xa B AQ8X adHa/
1 12XsLH34Xs8(A698X) s LH3/ 12X s 1Ha4X 8 (A68X) 91H4/ 12X s 1H54X 18 {AGEX) s
_ 1. 1H5/12X21i104X92 (A6 8X)) B
Y08  FORMAT (2Xs12s  1553X1til 1PBEL4e5s4Xs1H1/12Xs LH28EL4eD st X s1H2/
L 12Xs1H38E1409 24X 1H3/ 12X s JHABE L1453 6X s 1HU/ 12X 9 IHOBE LGS v4Xs1HS/
1 12Xs1H62E1445)
9Q9_.WPORMA["(BAH_&AJI,__Lxgwm-ELQNNA__”_&ID,,DEM*M_“. X3
1X2 C24Xs1CHTIME DUR.//)
910, FORMAT fZX’IZLgx215LAKJAQL_Lgigi&Jé)léXJElﬁ:ﬁ“)"
911  FORMAT (14XsA6+1P5E14e5)
912 FORMAT (14XsA6,1P8E14e5) .
913  FORMAT (18X)
L2l4  FORMAT (1H120Xs4THeseseecnses s PRINT REWUEST CUMPLET

EST NOel4s36H. PRINT QUT OF A RETRIEVEL DATA

ssesseel) .

_— EDssesse
YlH FORMAT (1HO20Xs50HFIELDS NOT USED WILL HAVE THE VALUE 10 TO THE 36
o MTHY e - L - e e e
920 FORMAT (5Xs45HPUSH START IF ANOTHER TAPE IS TO BE PROCESSED)
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4, Statistical Analysis Routine



4, General Flow Charts

C-52

CALC.
SUBROUTINE

PRNT
SUBROUTINE

CALC
SUBROUTINE

PRNT
SUBROUTINE

CALC
SUBROUTINE

PRNT
SUBROUTINE

CALC
SUBROUTINE

Calculate Mean, Variance
Std. Dev.

Print Mean, Variance
Std. Dev.

L
!

Is Linear
Correlation
Desired

Yes

Calculate Linear
Cormelation Coefficients

Print Linear
Correlation Coefficients

—————qe -

T
|
|
|
]

Is
Regression
Desired

Calculate Regression
Equation (Stepwise)

Print Regression
Equation (Stepwise)




4. General Flow Charts (Continued)

MAIN
PROGRAM

READ
SUBROUTINE

Read Input
Contro! Card Data

Print Etror
Statement

Set: Cycle Range
And Field Loca- |~
tion Tables

Read A Record
From The Input
Data Tape

Rewind Input
Data Tape

Extract Desired
Fields
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4a, Statistical Analysis Routine Flow Charts — Main Program

C-54

Set Up Tape Nos. And Flags
10=3 IP=19 FLR=§33883R
IN=2 IR=13 FLP=§3833P
BLK=1IH {DEP =10

i

Set Input Ariay
IT = Blanks, 1=1

!

IT(1) = 1BLK
=) +1

No

Yes

Read Control Card
From Sys. tnput Tape

Read, 10P, IOF
T 1=1,20,F1, F2
IND

Write Control Card On
Sys. Output Tape

Test For 2nd
Contro)
Card

Read 2nd Control Card
1T, 1= 21, 42

Write 2nd Contro! Card On
Sys. Output Tape

Retrieved Tape

Pseudo Field Tape

IDT=IR

DT =1P

Read Original Control
Information From Input
Data Tape

Read
IFLICD(IY 1 = 1, 42

Read 2nd Card
IRAN(Y 1 =11, 18

Set
IRAN(19)= 0

'

Write Control Card Info. On
Sys. Qutput Tape
Calt CCARD (ICD, IRAN)

%

Test Control Card Flag Vs.
Input Run Option

NPS=0 LP=0
IS Input LS Outcard

A2

NPS§ =1
LP =16




_ 4a, Statistical Analysis Routine Flow Charts — Main Program (Continued)

=0
Neg.
13
=0
#0
U=Ji+1
IFLD(JJ)) = ICD(1)
I=i+1
Yes

Test
ICD()

0/Pos.

Write Error Statement

Error Tape Cannot
Be Proc.

Rewind Input
Data Tape

Write
“End Of Program”

Test 70

ieD(1) 1=12%

IFLD() =1
1=1+1

0 ]
Yes

C-55



4a. Statistical Analysis Routine Flow Charts — Main Program (Continued)

o

Test
ICD(18) - 1

LL=5
LX=1

Test
BUF(NLOC)
- LE3

PP+
IPFLDUP) = |

=0 Test

£0

0 Read Pseudo Equations From
ata Tape

Input D

Read
I, ICARD(K), K = 1,1

i

Write Pseudo Equations On
Sys. Output Tape

Read One Record From Input Data
Tape Backspace 1.D.T.

Calc. Loc. of Pseudos
NLOC = JJ*LL + LX +2

NLOC = NLOC + 1
1=1+1

Generate Tgl. Of Caic. Pseudos
JP=01=1
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IFFT(l) = IFLD()
1=1+1

No
1> 4

Yes

BF= 1]
F = IHF




4a. Statistical Analysis Routine Flow Charts - Main Program (Continued)

¢ B2

=0
Test JP

IFPFT(}) = IPLD(1)
I=1+1

1

IPF = JP ‘
P = IHP
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4a. Statistical Analysis Routine Flow Charts — Main Program (Continued)

 JIN= LN+ ]
NFFT(JIN) =IF(1)

Write Out Flds. Requested
But Not Found On 1.D.T.

Test
IT() - KF

P=IHP

b JPF = 0BLK-TH
0 .—— (=1
i , IN=0

Test
IF(h=
IFDL()

- LF=3F+1
IFFT(JJF) = IFLD(J)

No

1> i

Yes
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4a, Statistical Analysis Routine Flow Charts — Main Program (Continued)

JPF = JPF + 1
IFPFIJPF) = IPFLD()

|;n
=1

Test
IF() -
IPFLD(J)

J=1+1

JIN=JIN+1
NFFI(JIN) =IF (D)

©

O

70

Write Pseudo
Fields
Not Found
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4a. Statistical Analysis Routine Flow Charts — Main Program (Continued)

Write Eror Statement
“Data Cannot Be
Proc, Etc.”

70 Test
ICD(18)
-1

=0
Test =g
IFFT(H - IDEP = IFFT(1)
1€(1)
=0
- ()
70 1=1+1
Test
Run Option Yes
=1 No
No
Yes

Test
Run Option
=5

No

Test

=0
. Run Option
-3
70
Test Yes
Run Option

=6
@
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4a. Statistical Analysis Routine Flow Charts — Main Program (Continued)

®) 0.@

Z0

1=1

=0
IDEP =
IFPFT(D
0

: ()

I=1+1

=
Yes

Call Subroutine Read To Read
And Subtract Data
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4a. Statistical Analysis Routine Source Statements — Main Program

* CCARDS. COLUMN . —_..

* SYMBOL TABLE
ke L 1STB -

* LABEL

C MALN . PROGRAM. FOR..FINAL STAT e _ANALYSIS ROUTINE e oo s it s e e
COMAON BUF s ITsIFsICDsICARDSIFLDsIPFLDSsIFFTs IFPFTsNFFTsENDsPsF s BLK
1. FLPsELRaJIs P s JUF s JPFE s IDEP s [OPS I0EsF1sE2,51ND all ol Xol PaIBATT Tl -
2 ICNTsKCYCs IRAN
. CO‘\@M——LJLLI.&C—&&&EIMMCuw:’lLJl.ﬂJﬂMLwawl—-—-——
1 L3sKsKKsK29K3IsNOVAR TNOBSsNCYC X s XBAR s STGMA s SB sV 9 NM1 s EMSQeM s SUMWT »
. .2 TOLSWICHsSITCHaPHISINIP 2 GY s Vit I N s ViAAX s NMAX aiabi INg BETAZ s kMUL s JUMBP
3 FINKsFFsIPHIsIIsJIN
. COMMON LSCYCaYSYsANNsTEMP s TEMTEM2 JDTalFL oINsJQsIRaNLOCeNPSs
1 RHED sHED sRBETA sRSH s ENDsOUT 3PP s JASIP»LC
DIMENSTION DUF (4R0G0) e 1T LA2)s1EL42]) 1CDL42) s TCARDLI2001 s LE] Dl4a2)s
1 IPFLD(16)sIFFT(42) s IFPFT(42) sNFFT(42) s IRAN(19)
DIMENSION JJL142)e1CYCL20)sR (5050 105050950 aAL5Ms50 LB (20s50)a .
1C(5U50) sX{50) s XBAR(50) s SB(50) s SWTX(50)1811{4500) sBETA(50)
e DIMENSION.V(5Q) 2 SIGHMAIB0) 2FFE (5801 «HED(50) «RHED(50) JRBETA(SOY . o
1 RSB{50)sEND(26),0UT(15)sPP(16)
EQUIMAL ENCE JENDJ.LEWJJELRLI.ELEJ—LLF.LRIIF_I R)la(FaKElalPaKDPls
1 (BLKSsIBLK) .
o EQUIVALENCE {BUE:IBU)s {RsSsAaBsCl s (X2 XBARY s (SWIXeSB)Y i
CoosesSET UP TAPE NOSe
[T 0 T T U O SO
IN = 2
A= 12 e i e e
IR = 19
e FLR. .5 6HSESSER ... . e
FLP = 6HT$$IEP
) BLK = 1ML U e e e e e e e e e
CeoeeseSFT INPUT ARRAY IT = BLANKGS.
S SN b Yo NUU-J0 U1 UF V- %20 OIS e e+ e s e s 5.4 e e 3 e S s s
2 IT(I) = IBLK
_ ..1pEP = U : ;
CewsseeRFAL COMTRUL CARD FRUM SYSTEM IMPUT TAPE (IN)e
.  RCAD. INPUT TAPE. IN»1CCUsIOPsIOF»{IT(I)s IFL))s1=1020) 9o FlaE2sIND . ...
1000 FORMAT (2I191X92G(AL912)92F4e0s11)
o CoenenaWRITE EIRST..CONTRGL..CARD.ON .SXSe. QUTPUT TAPE. (10) s s oo s o + v st e meerem
WRITE OUTPUT TAPE 10s1001s IOPsIOFs(IT(I)sIF( 1)s1=1920)sF1sF2sIND
1001 FORMAT(2CHIRUN.TIYPE. DATA ORT 0 924X 9 34HSPECIFIED FIELDS.AND BSEURO. .. . — .
IFIFLDS+26Xs 2HF1 94X s 2HF296Xs3HIND /74X eT199Xs 119 TXe20(ALsI1251X )
21XsFleNs2XsFheNsbXsll ) .
IF (I0P=9) 59445

el CALL BN e P U
CooeeeTEST FOR 2NDe CCMTROL CARD.
5 . IF CIND) 1102110100 _ .. R e e = e

100 RCAD INPUT TAPE IN»1002s(IT(I}sIF(L)sI=21542)
1002 FORMATAZ22.0AY 9T 2) ) o e e e e e
CoevassWRITE 2ND CONTROL CARD ON SYS. OUTPUT TAPE (IO}
e wRITE.QUTRPUT_TAPE 1051003, (1T(L)IF{L)sl=.2) X N
1003 FORMAT (//744X42HSPECIFIED FIELDS AND PSEUDO FIELDS (CONT.)//
o1 22X922(A s 1261X) ) L }
Cowwe s DFTFRAINE IF INPUT DATA NCe I35 19 OR 17.
110 IF (I0P=3) 120,120,130
120 IDT = IR
e Q. TR 140
130 IDT = IP
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4a. Statistical Analysis Routine Source Statements — Main Program (Continued)

e LanneaREAD _ORIGINAL. CONTROL _INFORCSATION FROM .INPUT.DATA -TAPE (IDT)s...

140 READ TAPE 10Ts IFLSICD
CoassnalE 8T IFE _MORE CONTROL TREORUATION EXLSISA

IF(ICD(39)=1) 1605150160

_._150_ .  READ TAPE IDT o (IRANCIYeI=1s18). . .o o ... _

e Coanaa TEST..CONTRQL INFQa ELAG MSa INPUT RUN CGPIION... .

IRAN(19) = O

clanaeeWRITE CONTROL INFORMATLION CN. TAPE TQe. e

160 CALL CCARD (ICDsIRAN)

IF (IFL-IFLR) 18091705180

170 NPS = Q. _._ . O

LP = G
CooeseJEST IE IDT IS OUTCARD LeSe TYPEa . ... S S

IF (ICD(1)) 1901755190
115 JE (JCN118)~1)..190:176190

Coeee s ERROR TAPE CANNOT BE PROCESSED.
LJA76 _ uRlTe WUTRUT TAPEL 10,1004

1004  FORWAT(9UHOINPUT DATA TAPF 15 OUTCARD LEAST 5QG. WITHOUT PSEULO FIC
] -”,,WWILDS;WHENQEMNQ PROCESSING. POSSINLES) .

177 WIND IDT
WPIIE OUTPUT. IARE JOI 16 o e R

1116 FORMAT(1HO 32X s66HHHKFX*XXX END OF STATI;TICAL ANALYSIS PROGRAM O

LUTPUT o #3¥e#xxasx )

PRINT 1117
A117  FORMAT._ (40HO.  PUSH START_TO CONT

PAUSE

GO _TQ 1

i'_'

NUE _WITH NEXT. RUN._)

180 NPS = 1

e LR = 16 R i e

Ceeses DETERMINE WHAT INFOe 15 PRESENT ON IDTe
190 IF _(ICD(41)) 2105200210

200 J = 2¢
GQ TQ 220

210 J = 21
220 JJ = 0

IF (ICD(J)) 26092605230
230 DO 250 1=J,38

IF(ICD(I)) 31053105240
240 Jd_=JJ +1

250 IFLD(JJY= TICD(I)
__..G0 10 310

CeeoesDETERMINE IF 1DT IS ENDCARD OR OUTCARD.
260 IF (ICD(1)) 27052805270

270 JJ = 26
GO TQ 290

280 JJ = 15
290 DO 300 I=1,.JJ

300 IFLD(I) = 1
C.....DETERMINE IF _IDT 1S LeSe TYPES

310 LL =1
LX =0
IF (ICD(1)) 34043204340
320 IF (ICD(18)-1) 340+330+340
330 LL = 5
LX =1 _

CeeseeDOES IDT CONTAIN PSEUDO FIELDS.
340 IF_(NPS) 341+4105341

CoeseeREAD PSEUDO EQUATIONS FROM IDTe
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4a. Statistical Analysis Routine Source Statements — Main Program (Continued)

L 341 _ _READ-TARPE _IDT. s ls(ICARDI(K})sK=lel)
i CeeeseWRITE PSEUDO EQUATIONS ON TAPE I0.
320 WRITE- QUIRUT-TARE 1041005+ LICARDIK ),

K=l-s 11

[

‘ 1005 FORMAT(25H0 PSEUDO EQUATION CARDS //(1Xs12A6))
CosoeseREAD ONE RECORD FROM_IDT _AND SET UP PSEUDO.-FIELD TABLE. (IPFLL) . .

READ TAPE IDT;II,ICNT';IBATy(BUF(I)9I-191CNT)

L. ——BACKSPACE . or— — S
Coeoess CALCULATE LOCATION OF PSEUDOS.

NLJL-= { I I Y| Y.J.’)

Ceooes GENERATE TABLE OF CALCULATED PSEUDOS.
Jp =0

DO 400 I=1»16

e 1F {BUF(NLOC)=1.E36). 38043904380 - -

380 JP = JUP+1
IRELDLR) = 1

390 NLOC = NLOC +1

e 00 CONT INUE o oo e e e e e

GO TO 420
410 JP_=_0

CeoeeeCHECK REQUESTED FIELDS VS- FIELDS ON IDTe.

420 ... G0 .10 (421 042 084004601010

CeoeoeeMOVE ALL FIELDS INTO FINAL FIELD TABLE
421 1F (1 X3 4239423.422.. N —

(IFFT).

422 JJF = 0
GO 10 432
423 DO 430 1 = 1sJJ
b3 Q. JEET(I)= 1FELOLT) -

431 JJF = JJ

SR U - | s e _—

432 GO TO (4409540)s10F

 CameasMOVE_ALL PSEUDO FIELDS INTO FINAL PSEUDQ EIELD . IABLE {IFPFT)e ..

440 IF (JP) 441494519441

—talo . DO.450 .1 51adP. .

450 IFPFT(I)= IPFLD(I)
451 JPE = JP
P = 1HP
G0 T0 (6202620946002 J0F

"CeeeeeCHECK SPECIFIEL FIELDSe MOVE SPECIFIED FIELDS TINTO FINAL FIELD TB.

Kno e o PRINT. . LIST.OE EIELDS REQUESTEDR BUT NOT FOUND. .ON_1RT..

460 F = 1HF

SIS U § o © OO

1F (IT=KF) 461s470s461
o CesnsalS RUN.A MULTIPLF REGRESSIQN TYPE.

461 IF (10P-3) 530,463,462

Y - V- — I1E (IQP=6) .530s463+530
463 IF (IT(2)-KF) 53054645530
464 I =1
470 I =1+ 1

LE. LX) 4124712501

471 IF (IT(I)-KF) 51054805510
480 DO 500 J=1lsJdJd S
IF (IF(I)-1IFLLJY)) 5009490;500

Ao JJIF = JJE R e e — -
IFFT(JJF)= IFLD(J)
6Q_T0 470

500 CONTINUE
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4a. Statistical Analysis Routine Source Statements — Main Program (Continued)

501 _IF (1741} = KE) 510s502.510 . . .

502

JIN = JUN + 1
LNEETCIND = TFE(T)

GO TO 470

510 IF (JJN) 52095305520

520 _WRITE OQUIPUT TAPE 1041006y (NFET(I)al=1laJJUN). __ ..

| CoaneelHECK SPECe PSEFUDO FIFLDS. MQVF SPEC, PSEUDQS INTO EINAL TABLE. —
CeeeeoPRINT LIST OF FIELDS REQUESTED BUT NOT FOUND ON IDTe.

1006 FORMAT (63HO THE FOLLOWING FIELDS WERE NOT FGUND ON THE INPUT DATA
1 TAPEaaal 2514 )
530 GO TO (620+620+6205540)s10F

9240 P.o= AHP ___ . .. —
JPF = 0
L.=.1
JJIN = 0
e BLK = 1ML I N
541 IF (IT(I)=KP) 550+570+550
L5950 L JIEC IT LD —IBLK) 56006009560 . _ I e
560 I =1 +1
I 10 N 0 Y15 S
570 IF (JP) 571+591+571

271 . DO 590 J =1sJP . i
IF (IF(I)= IPFLD(J)) 590s580+590

580 JPF_ = JPFEHY R
IFPFT(JPF)= IPFLD(J)
GQ. T0.56Q —
590 CONTINUE
591 JIN_ =_JIN + 1 S S
NFFT(JUN) = IF(I)
— - _GO.TO 560 . - e e — — -
CoeeoeslIST THOSE PSEUDOS NUT FOUNDe
600 IE  (JJNY 6109620610
610 WRITE OUTPUT TAPE T0s1C07s (NFFT(I)sI=1sJUN)

1007 FORMAI_(70H0 THE FOLLOWING PSEUDO FIELDS WERE NOTI _FQUND

1UT DATA TAPEeee/ 2514)
CoosesCAN ANY DATA bBE PROCESSEDS

620 IF ( JJF + JPF ) 6406305640
—Cosenel T . QCESQOEDe WRITEL ERROR _STATEMENT.
630  WRITE OUTPUT TAPE 10,1008
1008 _FORMAT (43HO DATA CANNOT BE PRUCESSEDe RUN _TERMINATEDS)
GO TO 177
Conoes TEST IF_ANY PSEUDOS ON OUTCARD LeSe TAPEs -
640 IF (ICD(1)) 67056505670
650 _IF (ICD(18)-1) 67056605670
660  IF (JPF ) 67056305670
__CoesessCAN LINEAR CORRELATION BE RUNe
670 IF (IOP-2) 80056905680
680 IF (I0P=4) 690,800,690 o .
690  IF (JPF+JJF=2) 63057005700
CeseesCAN MULTIPLE REGRESSION BE RUNe
700  IF (IOP=3) 71057205710
710 IF (IOP=-6) 80057205800
. 720 IF (IT(1)-KF) 76057305760
L 730 IF (JJF) 73156305731 N
{731 DO 740 I = 1sJJF
IF_(IFFT(I)=1F(1)} 74057505740
740  CONTINUE
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4a. Statistical Analysis Routine Source. Statements — Main Program (Continued)

GO TO 630 S

750  IDEP = IFFT(D)
.GO TO BUG - -

760 IF (IT(1)-KP) 630s77Us630
770 JLF LJRF) 7719630771
771 DO 780 I = 1sJPF
LUIF (IEPFT(I)- IF(1)) 78027905780 .. . . T e
780 CONTINUE
SRS €16 TN § 6 Wy 1.3 SO

790 IDEP = IFPFT(I)
800 .. ..CALL READ . ... - - R J—
GO TO 177
- - END . . s - - e e
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4b. Statistical Analysis Routine Flnw Chart - Subroutine Read

Enter

&

Set Up Cycle Range Table
(1 Cyc.)

(ry—

Set Up Location Of
Data To Be Extracted TBL.

K2 =21

1Cyc. (1) =-1
N Ran =1

J=1

- I Cyc. (J)=_ICD (14) +
(ICD (15)) * (ICD (16) -1

=0

- ICYC (J
(IRAN (L + 1) (IRAN (L + 2)- 1))

Test
IRAN (L + 3)

#0

L=L+3

K2=20

@ :0
A0

K3=K2+ JJ
K=1

KK=KK + 1

JL(K) =
KK-K2+ 1
K=K+ 1

—<>
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4b, Statistical Analysis Program Flow Chart — Subroutine Read (Continued)

K=1

i

1 JIL(K) = IFFT (X)

g

K=K+ 1

BL )= {FFFT(K) + (JJ * LL)
I=1+1 K=K+l

No

K> JPF

Yes

Conditions For Run

&

NBAT = 99999

MCYC = 1CYC (1)
NOVAR = JJF + JPF
I=1

No
J > NOVAR

Yes

SWTX (I)=0.
BETA()=0. I=1+1

No Yes
— | > NOVAR

C-68
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4b, Statistical Analysis Program Flow Chart - Subroutine Read (Continued)_

NOBS=0 L2=0
‘ Ll =0 It =1
|
|
|

KCYC=(JJ" LL) + LX+ LP + 1

r Test Less
Run Option
3
Greater

Test No
Run Option B?
=6
Yes

A0
Test I=JJF + 1

IT(1) - KF KK =2

1=1
KK=1

K3 = NOVAR

Q K> K3 K=K+ 1
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4b. Statistical Analysis Program Flow Chart — Subroutine Read (Continued)

JJL (NOVAR) = K2 NBAT = |BAT
NOBS =0

} 1=1

Read | Record of
Data From I.D.T.

[

Read:
11, JCNT, IBAT,

BUF (I, 1=1, ICNT

L1=1
NCYC = JCNT/KCYC

Test £0
Ir—" v
NBAT - 99939 Yes

— =
[T
+ 0
—

No
leepme— ) > NOVAR

SWTX (1) =0.
=0 Beta(h=0. 1=i+1

NBAT = IBAT

Leve = liBu LD |
LSCYC = LCYC No
1> NOVAR

-

LSCYC = |IBU (L1

£0 Neg

NCYC =1CYC (D)
li=1

]

= Test TIPS
“Bfétg - MCYC = ICYC (i)

H=il+1
MCYC = iCYC (1)

Call Cale

Subroutine

For Stat.
Calculations
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4b. Statistical Analysis Program Flow Chart - Subroutine Read (Continued)

NOBS = NOBS + 1
f=1

|

SWTX (1) = SWTX (1) + X (1)

S

Yes

I=1+1

No
1> NOVAR
Yes

L1= L1+ KCYC

Call Calc

Subroutine

For Final
Calculations

( Return ’
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4b. Statistical Analysis Routine Source Statements — Subroutine Read

* CARDS COLUMN ) ]
* LIST8
* SYMmBOL..TABLE .. - - - C s . . L VP
LABEL

CREAD  5uoRUUTINE FOR STATe AMALYSISE PRRUGRAC
SUBROUTINE KEAD
COMIN pr9iT91F,ILU;ILARJ;IFLD?IPFLu91fFY9lPPrT;NFFTQENUaPsfabLKa
i FLH,FLH,JJ’JH9JJF9JPF91ULV91UP91uFsFlers1wu9LL9LX,LP,luhTTsIl,
2 TCNT snCYC s LKAl e e e -
COArTOUN JJL’ILYL’“’LL]H’VNTx’LLYL’uLYL’L?I9J9HRA”91HHTSNDAT,LLQLZQ
1 Lj!msnN9ndsm39NuVAK9Nng9HLY&sX’XunusVlU1H,JL9V,\Hlyhnau’|9obu¥Ts
2 ]OLSQHTCHSJI]LW’PIIsIbTP?gYSVIIN’JVH\’I.H(9Nr1 SRETAZ s iUL s JUP
3 FINCsFr s lPHL s T T e ddn
COthtaN LolYCeY oY s AN e T P oo TE s TLEZe LUTaIFLaIns IO IRINLUCINP S
I RHED sHED skue TrslkSu e Elu sl T sPRsJAs LE aLE B
DIAENSDIUN Dub (450U e ITH4L) 81 (%Z);ILL/(QZ)sIL/\[\L)(Id\q)9IrLb(4Z)9
1 IPrLU(16)slbFT(a2) s lFPET(42) shFFT(42) s IRANTLY) -
DIMENSTUN JJL(QZ)sIQ(L(Zu)sh()U,)t)’q()vo)()9A()”95ﬁ)93(50950)9
lL(SusaV)v&(b,),AUAR()J)9ab(bu)9u.TX(b”)’ltJ(Q)UC)sbLTA()O) S,
DIMENSTUN VISC) ¢ SIGHALLD D)o FE(HG) o HEL (B0 ) sRIHLL(S0) s KBETALS0) »
L RSB {90)sENUI26) QLT (L1D) PP (16) . R —
EWUIVALENCE (LND’ILND),(FprlFLP)s(FqulFLR)9(F9kF);(P9KP)9
1 (BLKsIluLKN) - . . P
EQUIVALENCE (BUFsIBUYs (ReSsAsnsC) o (XsXBAR)s (50nTXs58)
Coeoseelb THIS A CHARGE-DISCHARGL RUNe . o e e
IF (ICD(17)=2) 111+11Cs111
C4310...0 IPH =_1. . P U GO
Ml = U
GO TO 112
111 IPH = O
CoooaadSET UP CYLLL RANGL TaAgLL(ICYC)e
112 IF (1CLiL)Y) 13uUsleuslide
L2v. IF (IC(18)—1) . L14b5»13uslad . O, e e e
130 J =1
ICYCH(J) = TCDUI4) + (ICpULo)*ICLio)-1)) e i e
IF (ICD(39)) 14051465140

DLRAN (L) +_ (IRANGL+L) ¥ LIRANULA2).=1)) e
RAN(L+§)) 142914351472

H,;(_.-a
~+
—

G0 To 150

Aas  ICyCilli= =l
146  NRAN = 1
CoseeeSET LOCATIUN OF DATA TO BE EXTRACTED TABLEs (JJL)s. . U
150 IF (JJF) 15152605151
151  IF (1CDf4l)) 1601705160 _ . . . . .. T
160 K2 = 21
P C 10} _I.O. l.w__..w S : —_—

170 K2
. lsu JE,,,&;LD(K&)),_1993259_,_199, e
190 K3 = K2 + JJ
DO 220 K = 1sJJF

‘DO 200 KK=KZ»K3
IF (ICD(KK)=IFFT(K)) 20092109200

200 CONTINUE
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4b. Statistical Analysis Routine Source Statements — Subroutine Read (Continued)

210 - ~JIL K= KK=K2. 41

220 CONTINUE

3310 - 250

230 DO 240 K = 1sJJF

e 240 JJL LK) o= IFFTLK)

250 IF (JPF) 26092805260
260 1 = JJF. +1

DO 270 K= 1sJPF
JIL(1Yy = IFPET(K) & () ixi |}

270 I =1 +1

Covoos SET UP INITIAL CONDITIONS EOR RUNe

280 NBAT = 99999
MCYC = ICYC(1)

' NOVAR = JJF + JPF
281 DO.-300 I = 1.NOVAR

DO 290 J = 1sNOVAR
290 R{IsJ) = Qa

SWTX(I)Y= 0o
400 BETA(I)=s Qe

NOBS = O
1. =1
11 =1

1F _{(IPH) 31020003000

Coeeees COMPUTE NOe OF WORDS IN ONE CYCLE.
3000  KCYC = (JJI*11) + LX + LP + 1

L2 = C
CananaoalS THIS MaRae RUNS

. CeseeelS DEPs VARe A _FIELD OR_PSEUDQ FIELDS

IF (IOP-3) 310,302,301
301 IF _(I0P=6) 310+302+310

CeavoesSET UP DEPENDENT VARIABLE TO BE EXTRACTED LAST.

302 IF (IT(1)-KF) 303,304,303
303 1l = JJE .+ 1 -

KK = 2

e 200 TQ 305 N

304 I =1
KK = 1

305 J =1
K3 = NOVAR

— ... 60.T0 (306930901 .

308 IF (IDEP = JJL(K) + (JJ*LL)) 30915309,3091

DO 3091 K= [sK3

306 GO TO (307,308) sKK
307 IF (IDEP — IFFT(K)) 3091530923091

309 N

K2 = JJLI(K)

3090 JJL(K) = JJL(K+]1)

3091 CONTINUE
JJLINOVAR) = K2

CeeseeREAD ONE RECORD OF DATA FROM THE IDT.
310 READ TAPE IDT o J1leICNToJBAT»(BUF(I)ef=laICNT)

CessssCOMPUTE NOs OF CYCLES IN THIS RECORD.

L1 =1

NCYC = ICNT/KCYC

CoeeoeTEST IF THIS INITIAL TIME THRU THIS ROUTINE.

320 IF (NBAT=-99999) 3305321330
321 NBAT IBAT

LCYC XABSF(IBU(LL))
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4b. Statistical Analvsis Routine Source Statements — Subroutine Read (Continued)

LSCYC = LCYC
GO TO 431
330 L LE AXABSELIBULLLI) )=isCYC). 38023804360, ...
360 IF (MCYC) 361+37Cs37C
361 _ . IF _(XABSF{IBU(L1))-LCYC) 400s380+450 ... - » o |
3706 IT = 11 +1 !
_MCYLC. = 1CYC(IT)
GO TO 400
.. 380 ..1F (IBAT .= NBAL) 39044C390.. .. .
390 MCYC = ICYC(1)
I 75 ST S
CaeseeTEST IF ANY DATA APPEAKRED FUR THIS CYCLE RANUE.
400  _IF (NOBS). 41Us4300s41C -
CooseelALL CALC SUBROUTINE Tu PERFURKM CALCULATIONS AND OUTPUT ULATA.
—_— 10 CALL CALC e e e e e e
CeeoeeZERO OUT BUFFERS
NOBS. = .u
DO 430 1
. . DO 420 J
420 R(IsJ) Oe
U -V 0 o 5 00 Y= SO o S0 U SO
439 BETA(I)= O

1sNOVAR
1 NOVAR

C 4300 .. NBAT. = IBAT . ) ) A B L
LSCYC = XABSF(IBUI(LI))
o431 _ _1F _{LSCYC=MCYC) 440,4322432 e e

432 IF (MCYC) 440+433+433
433 1l = 1L £ 1
MCYC = ICYC(II)
G0 T0.431

Cosoe e EXTRACT DATA TO BE PROCESSED.
. 460 LCYC = XABSFUIBUCLLL) ... .. .. N S
IF (IPH) 4414449442
441 IE CIBUCLL)Y) 44498710870 o o e e —
442 IF (IBUCLL)) 44354715444
L4483 M1 =1 — U
GO TO 471
Lhas DO 45U I = 1sNQVAR e _ . I -
L3 = L1 + JUL{l) + LX ‘
450 X(1)_=__BUF(L3) B
NOBS = NOBS +1
DO 470 _I_= 1,:NOVAR o e
SWTX(I) = SWTX(I) + X(I)
DO 46U J =_1sNOVAR e e e _
460 S(Isd) = S501sd) + (X{I) * X(J))
470 CONT INUE |
471 L1 = L1 + KCYC
e JE LL-ICNT ) 3309480 0480 e e
Coeeee TEST IF MORE DATA EXISTS ON IDTe
480 IF (1) 4903102490 ——— . e e
Ceooe s CALCULATE FINAL RESULTSe
490 IE _({NOBS) 50035102500
500 CALL CALC
510 IF (IPH) 56055605,520 .
520 IF (M1) 56095605525
525 REWIND IDT _
IPH = ~1
READ TAPE_IDT »DUM
IF (ICD(39)) 530+540+530
- 530 READ TAPE.IDT sDUM__ — R
540 IF (LP) 550492809550
550 READ-TARE-LDT -+ DUM
GO TO 280
0 - RETURN —— e - R _— e e e e e e e & -
END
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Test
Run Qption
-3

Test
Run Option

ToL = 0.001
SWTCH = 0.0

PHI = SUMWT - 1.0
ISTP =1

i

4c, Statistical Analysis Routine Flow Chart - Subroutine Calc

Sy = Sigma (N)* VR (N, N)* SUMWT/PHI

A0

YSY = SY

1=1
V Min = 1020 NMax = 0
VMax =10

NMin=0
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4c, Statistical Analysis Program Flow Chart — Subroutine Calc (Continued)

Enter

L

Calculate Variance
Covariance Matrix

M = NOBS EMSQ = SUMWT **2
N = NOVAR

Run Option
=4

S(1, J)= (SUMWT® S (I, J) - SWT x (1)*

SWTX (J))/EMSQ — Linear Corr.
J=)41 NMI = NOVAR - 1
No ; JA=1+1
J=JA
Yes ’
1 R, J) = $(1, J)/ (Sigma ()" Sigma (1))
l=iel RUM=RA D J=J41
No
I>N ‘
No
Yes
' =141
Yes
1=1
No
—t 1> NI
|
X Bar (1) = SWTX (1)/ SUMWT ’.__1 ves
i=1+1
: 1
i=1
o J
RU =1
I=t+ 1 i
Yes

Sigma (1) = VYS(I, 1) —
| =

141 \ Yes
Ki=2
No ’
Cail PRNT
Subroutine
Yes To Quiput
Linear Corr.
K3=1 Coefficients.
Call PRNT
Subroutine
To Qutput
X,0?,0
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.

4c, Statistical Analysis Program Flow Chart — Subroutine Calc (Continued)

Beta (1) = (B (1, N)* Sigma (N) Sigma (1)

1

1=1+1

@

<

SB (1) = SY* (Y (1, 1)/ SUMWT /Sigma (J)
Neg
- V Max = V(1)
v Mm_: vl N Max = |
N Min = | Beta (1) = 0
/
Neg Test \
I-(N-1) o
Beta Z =0
I=1
|
Beta Z = Beta Z + Beta (1)™ X Bar (I)) B ‘
No
1> NMI o
Yes

Beta Z = X Bar (N) - Beta Z

RMUL = Y1-CR(N, N)
K3=3

Call PRNT
Subroutine ‘
To Qutput

Data For This Step

C-



4c. Statistical Analysis Program Flow Chart - Subroutine Calc (Continued)

;

ISTP=1STP + 1

= |V Min |* Phi/R (N, N}

Phi = Phi + 1

C-78

D

K = N Min

t Phi=Phi + ]

Jump = 2

Phi = Phi - 1.

| Fink = V Max* Phi/(R/N, N) V Max)

uex

K= N Max
ANN =N
SITCH = SUMWT
- Phi - ANN
Jump = 1

ki

A

A, )=

)* AL K) -

(A K)+ A(K J)))A(K K)

’

LN+ D=

(- 1% A (1, KA (K, K)

AN+ 1) =AK JVAKK

AN+ LK =1/A(KX)

ALKI=ALN+D

I=t+1

No

Yes



4c. Statistical Analysis Program Flow Chart ~ Subroutine Calc (Continued)

FF ()= V ()*PHI/R (N, N)

Neg Test
v

Pos

!

FF (=0

FE()= V()" (PHI - LY/
(RN, M- V (1))

AK =A(N+ L))

C2

I=1+1 S

1> NMI

| Phi = Phi
K3=4

l

Call PRNT

Subroutine

To Qutput
Final F Level
and Variance
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4c. Statistical Analysis Reutine Source Statements — Subroutine Calc

% _____CARDS_COLUMN _ e
* SYMBOL TABLE
* LISIA
* LABEL

____CcALC _SUBROUTINF. B —

SUBROUTINE CALC
e COMMON BUF,IT)Ik’ICQJJLARDQIFLD’IPkLD!lFEJLlFPtI’NEELJEuojplﬁibLK),m¢m N
1 FLP’FLK)JJ’JP’JJF’JPFQIDtP’IUP’IOF9F19F291NU9LL9LX9LP9IBATT!Il’
2 TCNTaKCYC o IRAN
COMMON JJLsICYL,R95ETA95WTX,LCYC9MCYC9L9I9J9NHANyIBAT9NbAT9Ll,LZ;
R § LB,K’KﬁzKiiﬁitﬁQVAﬁjﬂObbzNCYC;X:XbAB)SlﬁM~L§b1V9NMlaEMQQ9M1§uﬂhIL
2 TOL?JW]CH95ITCH’PHI9IDTP93Y,VPIN,VMAX9NMAX9NNIN9UETAZ9KHUL;JUMP,
3. FINKeEF sIPHIIIJIN _ E e e
COMMON LSCYC’YJY’ANN,TEMP’TEM’TEMZ’IDT’IFL’IN’IOQIR,NLOC,NPS’
e 1 RHEDAHED SRBETA RSB ENRsQUT 2PPeJAsIP S LC
DIMENSTION BUF{&450C0) s 1T(42)9s1F(42)s1CD(42)sICARD(1200)sIFLD(42)
1 IPFLUL(16) s IFFT(42)sIFPFT(42) +NFFT(42) s IRANCI9Y . S
DIMENSION JJL(42)’1CYC(20)’R(50950)95(5Us5C)!A(5O95O),8(50950)9
1C(50550) sX(50) s XBARK(50) s SB(50 ) 250 TX (501 IBU4500) »BETALLQ) -
DIMENSION VIS5C) sSIGMA(S0) sFF(50) sHED(50) sRHED(50) »RBETA(50) »
e L RSBAS0YAENRL261LaQUT 1D W PE(LE).
EQUIVALENCE (ENDIEND) s (FLP s IFLP)» (FLRsIFLR) s (FoKF ) s (PsKP)»
1 (BLK»IBLK). e e e - S - S
EQUIVALENCE (BUFsIBU) (R’S’A’ByC) [ (X!XBAR)’ (SWTX,SB)
Cooees CALCULATE VARIANCE —-_COVARIANCE MATRIXe .. .._..
100 M = NOBS
e QUMM T2 Mo e .- O,
N = NOVAR
EMSQ = SUMWT*®®*2 = = .. . . e e e e
DO 110 I =1sNOVAR
... .DO 110 J. =laNOVAR . e e e
110 S(IsJ) = (SUMWT # o(loJ) - SWTX(I) % SuWTX(J)) /7 EMSQ

00000 CALCULATE MEANS .« covee v o e v e e - e mm e e o= o
DO 120 I =1,NOVAR
120 XBAR(I) = SwiIX(I)/SUMWT.

CoenassCALCULATE STANDARD DEVIATION
. ..bO 130U I=1sNOVAR .. .. .
130 SIGMA(L) = aQRTF(S(I:I))
 CesseesCALL PRINT RQUTINE TO QUTPUT_MEANVARTIANCE AND STANRARD PEVIATION,
K3 =1
. .CALL PRNT __
C.....IS LINEAR (ORRtLATIUN DESIRLD.
CIF (JOP-1) 510s510s14C
140 IF (I0P-4&) 145’510o14b
Ceeeas CALCULATE _LINEAR CORKELATION COULFFICIENTS.
145 NM1 = NOVAR - 1
S DO 150G [ =1lsNMl _.. e e e e e e s e
JA = [+1
e = = ... DO 15y

«

=JAN. e e
R{TsJ) S(IoJ)/(SIGMA(I)*SIGMA(J))

A8 RO I = RO e e o
DO 156 I =1sNOVAR

156 R{Isl) = 1.

Coeoeses CALL PRINT KOUTINE TU OUTPUT LINEAR CURRELATIUN COEFFICItNTS.
K3 = 2
CALL PRNT

Ceeesels OSTEPWISE MULTIPLE REGRESSTUN DESIKEDS.

IF (10oP-3) 51C5161516C

!
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4c. Statistical Analysis Routine Source Statements — Subroutine Calc (Continued)

160 IF (10P=-

6) 51C»1615510C

161 TOL = 04001
170 SITCH = leu

PHI = SUMWT - let

ISTP =1

Coeoee STANDARU ERROR OF DEPENDENT VAKIAUGLL
180 SY = SIGMAIN) * SQRTFIRivsw)

IF (SWTCH) 19Cs181»190

181 YSYy = 5Y
19v 1 =1

1040EZT

VMIN =

VMAX = (el

NMIN = o

NMAX = -

200 IF ( A(1

219 VII) = (A(LsN)

IF (VI(I1)

220 IF (v{1)=VirAX)

230 VMAX =V
NMAX = 1

s 1) = TOL ) 2605260,210
¥ A(NsI))
) 240392654220
2642609230

(1)

#5UsHT / PHI)

BETA(L) = U
GO TO 260
CoeoeeCOELFFICIENTS OF INDEPENUENT VARTABLESS
. 240 BETACLY = (ullsN) % SIOMAINY) 7/ SIwiA(l)
CoooeeSTe LikRe UF CUEFFICIENTS
SBAI) = 5Y. *% SGRTFC ClLlsl) 7 SUMETY ./ SIGHMALLY o L0 L s
IF (ABSF (v{I)) — ABSF(VMIN)) 25042609260
25U VMIN = V(1) :
NMIN = 1
260 IF (I = (N=1)) 27052805280
270 I = I+1
. GO TO 24vu L . e e R
2890 BETAZ = Oe
DO 29U I = 1lsNMl
290 BETAZ = BETAZ + (BETA(L)* XUAR(IL))
Caneoee CONSTANT TERMe . .
BETAZ = XBAR(N) — BETAZ
CoeeeasUAVES INSERTIONS . e . .
I[F (SWTCH) 30093109300
CoeoeoMULTIBLE Re .
300 RMUL =  SQRTF (le = RINsN))
CeooeeCALL PRINT KOUTIRNE FOR STEPWISE REGKESSION OUTPUTe.
K3 = 3
- eme o CALL PRNTL .. L
IsTP = ISTP + 1
301 IF. (_.SITCH) 310946031y __ .. .
310 F = ABSF(VMIN) ¥ PHI / K(NsN)
- IF (F=F2) 32053302330 _ - —
320 K = NMIN
mrrmrm e P 2 PHIL %1e

Coeooes VARIABLE IS LEAVING.

ol CSUMP = 2 e e
GO TO 360

_._330_ . 1F INMAX). 33253315332 __

331 NMAX = =1
Q0 _TQ 460

332 PHI = PHI-1.
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4c. Statistical Analysis Routine Source Statements — Subroutine Calc (Continued)

o Casmaaf LEVEL _ -
FINK= VMAX¥PHI/Z(R{NsN)=VMAX)
LEL (FINK = F1) 340+3503350
340 PHI = PHI + 1.
I GO T0 460 e
350 K = NMAX
e NN = N e e
SITCH = SUMWT- PHI - ANN
o CanaasMARIARBIE 1S ENIERINGS _
JUMP = 1
360 DO 430 Izl o N e e
DO 43U J=1sN
L dF UImK) L BTUBB0 30 e e
370 IF (J=-K) 390s400+390
380 IE (J=K)1_ 4102420410 .
390 A(Isd) = ((A(KKI¥A{LsJ))={ACTsK)I*A(KsJ) ) )/A(KIK)
e .. Q0 TQ 430 e e e — — e
400 A{TsN+1)= (=1le *A(IsK)/A(KsK))
et GO TQ 430 . B [ el
410 A(N+1sJ) = A(KsJ)/A(KsK)
e BQLT0 430 I
420 A(N+19K) = 140 /A(KsK
430 . CONTINUE. .. ... e e U J S
DO 44U I=1sN
4460 A(LaK). = ACLN+1) . . T . . R
DO 45U J=1sN
4549 AlKaJdl = _A(N+12J] [ e —
SWTCH = leC
.60 TO 180 e o .
CesssesFINAL VARIANCE CONTRIBUTIONS. FINAL F LEVELSe
460 DO 50w L= _1sNM1 o o o o I
IF (V1)) 470+48C9490
470 FFALY = VLI R PHIZA RININD o e e i -
GO TO 500
480  FF{I) = Oe ..
GO TO 5vu
490 FE(I) = V(D) #¥{(PHI=1e)/{(R{NSN)=VLI))
500 CONT INUE
e A PHI 2 P o e e e et o e e i e e e e
K3 = &4
. . CALL PRNT.
510 RETURN
END S B . - R
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4d. Statistical Analysis Routine — Subroutine PRNT

Enter

Set Up
Pseudo
— - Field
Headings

!

J=4F+1
J=1

i

Ki = JFPFT (i)
s HED(J)=PP (K]
Set Up i=J+1
Endcard I=J+1
Headings

3= IFFT (1)
HED (1) = END (J)

Set Up

Outcard
Headings

J=IFFT()
HED ()= 0UT ()} |
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4d. Statistical Analysis Routine — PRNT Sub-Routine (Continued)

Temp = HED (}) L2=1
J=NOVAR - 1 LC=10
Kl=1

1

V Cali MT
Subroutine

HED (K1) = HED (K1 + 1) Tq Pri.nt
Kl=KI+1 \ . Main Title

No Test
Yes
Temp J =3+ (NOVAR + 1)/2

Call MT
Subroutine
To Print
Main Title

]

Cail ST

To Print
Sub Title (1)

Call BATCYC
Subroutine
To Print

BATT. No. and

Cycle Range

i

Qutput Mean, Variance
and Standard Deviation

|

WRITE:
I=1+ JPF HED (1), X Bar (J), S (1, J),
J=NOVAR-1 | ] Sigma (1), 1 = 1, NOVAR
Temp = HED(I) |
Kli=1
||
LC =LC + J q

|

( Return }d——‘
HED (K1) = HED (K1 + 1)
Kl=Kl+1

Yes

HED(J + )=
Temp -
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, 4d. Statistical Analysis Routine - Subroutine PRNT (Continued)

K1 = NOVAR
J=3+ (Kl + 5/6

Call ST

o/Neg Subroutine
To Print

Sub Title (2)

Pos

Call MT

Subroutine
To Print
Main Title

]

Call ST
Subroutine
To Print
Main Title

Call BATCYC
Subroutine

i To Print

BATT. No. and
Cycle Range

I

Print A Set Of
Linear Correlation Coeffs.

WRITE:
HED (1), R(I, L)
I =L, NOVAR

Kl=KI-1
J=2+ (K1 +5/6

Call MT

Subroutine
To Print
Main Title

(o

Call ST
Subroutine

To Print
Sub Title (3)

Call ST
Subroutine

To Print
Sub Title (2)

Call BATCYC
Subroutine
To Print

BATT. No. and

Cycle Range

i

LC=1LC+2

i

LC=LC+J

Call MT
Subroutine
To Print
Main Title

Call ST
Subroutine
To Print

Sub Title(3)

Call BATCYC
Subroutine
To Print

BATT. No. and

Cycle Range
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4d, Statistical Analysis Routine — Subroutine PRNT (Continued)

C-86

LC=1C+2

Print Dependent
Var. Name and Sto. Dev.

WRITE:
HED (NOVAR), YSY

L=L+1

RHED (L) = HED (1)
R Beta (L) = Beta (1)
RSB(LY=SB(])

I=1+1

Yes

J=3+(L+ 23

Pos

Call MT
Subroutine
To Print
Main Title

Call ST
Subroutine
To Print

Sub Title (3)

o/Neg °

Call BATCYC
Subroutine
To Print
BATT. No. and
Cycle Range

LC=1C+2 I
Test
Jump

=2

Tem = 54 REMOV
Tem2=F

Tem = 54 Enter
Tem 2 = Fink

Print 1 Step Of
Regression Qutput

WRITE: Tem, JSTP,
HED (K), Tem 2, SYMUL,
Beta Z, R HED (J),
RBeta(J), RSB(h)1=1,L

Call MT
Subroutine
To Print
Main Title

Call ST
Subroutine

To Print
Sub Title (3)




4d. Statistical Analysis Routine — Subroutine PRNT (Continued)

Call BATCYC
Subroutine
To Print

BATT. No. and

Cycle Range

LC=LC+2

WRITE:
Tolerance Check Etc.

LC=1C+2

J=2+(NM1+2)/3 _>@

o/Neg

Pos

Cail MT
Subroutine

To Print
Main Title

|
Call ST
Subroutine
To Print

Sub Title (3)

i

Cali BATCYC
Subroutine
To Print
BATT. No. and
Cycle Range

Print Final Variances
and Final F Levels.

WRITE:
HED (I}, V.(J), FF (1),
I=1,NMl

(8 )=

Write Degrees
0Of Freedom.

WRITE:
JPHI
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4d, Statistical Analysis Routine — Source Statements

* CARDS _COLUMN
* LISTS8

% SYMBOL .TABLE e —
* LABEL

_CPRNI__—=PRINT ROUTINF. . .
SUBROUTINE PRNT

e COMMON. BUF 9 I T2 IFE 2 ICD s ICARDIFL DS IPFI Do IFFT o IFPFT o NFFTaFNDsPosFsBLKs .
1 FLPyFLRsJJsIP s JUFsJPF s IDEP s 1OPsIOF sF1sF2s INDsLLsLXsLP>IBATT»I1,

2. JCNT o KLYXC o JREAN

COMMON JJL;ICYC’R9bETA9SwTX9LCYC,MCYC1L9IsJoNRANsIBAT9NBAT9LlsL2,

1B K a KK s K23 K3 o NOVAR s NOBS s NCYCa X o XBAR 2 SIGMA 2 SE sV o NML »EMSQ e Ms SUNMKT »

2 TOLs>SWTCHs SITCHsPHI s ISTP 9SY s VMIN s VIMAX s NMAX sNMINsBETAZ s RMUL s JUMP »

3 _FINKsEF s IPHI s I e dUN .

COMMON LSCYC;YSY»ANN9TEMP’TEM9TEM29IDT9IFL9IN’IO9IR9NL
1. RHEDSHEDsRBETA RSB 2 ENDQUT PP JA s IR ol C

OC’NPS,

DIMENSION BUF(4500)1T(42)sIF (42)5sICD(42)sICARD(1200)s1IFLD(42)

—_ 21 IPFLD(LG) s lFFT(42)s [FPFT(42) oNFFTL42) s IRAN(LIS)

DIMENSION JJUL(42)s1CYC{20)sR(5095C)s5S
L1CU8050) 9X{5H0) a XBAR(5GC 1258150 ) 20w IX(50) 2 IHUL4500)+BETA(50])

DIMENSTON V(50) 9SIGMA(501 sFF{50)sHED(5C) sRHEDL (50) »RBETA(50)»

1. RSB(S0LENDI26) sQUTL15)sPP(16]

(5C»50)sA(50+50):8(50, 50)9

EQUIVALENCE (ENDSIEND) s (FLP s IFLP) s (FLRsIFLR) 9(FosKF)s(PsKP) s

e L (BLKSIBLKY oo

EQUIVALENCE (BUFsIBU)»
. CannealEST IF THIS THE FIRST.  TIME THRU. THE. PRINT ROUTINES.

IF (L2) 1901005190

—wlasnesSEL UP_ETELD AND PSEUDO FIELD HEADINGS.-

100 IF (JJF) 110s141,110

C11Q . IF (ICD(1))_1202130,12C

Coooe s ENDCARD HEADINGS,
-120 END(1} = 6HTI DUR

END(2) = 6HAMP M]

e e ENDL3 L = 6HWAT ML
END(4) = 6H E EFF
END(5) = 6H AMP H
END(6) = 6H WAT H

I . END(7) = 6HAV.CUR
END(8) = 6HMI CUR

e . ENDLQ) L= 6HMXL CURL —
END(1u)= 6HAV PuR

END(1Ll)= 6HMI PwR
END(12)= 6HMX PWR
END(13)= 6H C tFF
END(14)= 6HE/I R

e o ENDRELDY = OHCOYG G

END(16)= 6HCYC 1
END(17)= 6HCYC .2
END{18)= 6HCYC 3
A END(19)= 6HCYC ¢4
FND(2.)= 6HCYC 5
e e ENDA2 L) = @HOYC 6
END(22)= 6HCYC 7
END(Z23)= 6HCYC 8
END(24)= 6HCYC 9
END(25)= 6HiiX_ VAR
END(26)= 6HKR TIME

el nepe bl UP _HEARINGS FOR REGULSTED EIELLS

DO 121 I =1lsJJF
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4d, Statistical Analysis Routine — Source Statements (Continued)

J = IFFT(I)
121 HED(I) = END(J)
—eee - Q0 LT0 A0
CooeesQUTCARD HEADINGS.
130, OUT(1) = 6H TlMt
OUT(2) = 6HL TIME
OuUT(3) = 6HAV PUWR
OUT(4) = 6H CUR
- LOUT (8 )= 6HPRESS [ -
VUTI(6) = 6H V O
e JOUTAZ) = 6H VL
ouT(8) = 6H V 2
LOUT(9) .= 6H V 3
OuT(lL)= 6H V &
- S LQUTLLI Y= 6H M B
OUT(12)= 6H V 6
QUTI(L13)= 6H V 7
OUT(14)= 6H Vv 8
Oultls)r= 6H v v

O 131 I= 1
IFFT(I)
HED(I) .
TeeseswERE PSEUDO FIELDS REGWJESTED

131

140

CeesesPSEUDD FIEL
A4l _PP(1) .= .4H
PP(2) = 4H
PP(3) = 4H
PP(4) = 4H
PP(5) = 4H
PP(6) = 4H
S L. PPUT) = 44
PP(8) = &H
PP(9) = 4H
PP(10)= 4H
PP(11)=_4H
PP({12)= 4H
—— PP{13)= .4H.
PP(14)= 4H

. CeeeseSET UP HEADINGS FOR REVUESTEL PSEUDU

J

1F

(JPF)

L PPL15Y= 4H

= 0OU

PP{16Y= 4H

J

K1

JJF + 1

— DO 142 1 =

IFPFT

s JJF.

T

REWUESTED FIELDS.

14151505141

LD HEADINGS.

P9
P10
P11
P12

P13 .

Pl4

P15

P16

laJPE L

(1)

e - HED(J) = PP(KI1)

142 J=J <+ 1
— CeseselS THIS A_MULTIPLE REGRESSION RUNe
150 IF(IDEP) 151+180s151
CooseeYES — SET DEPENDENT VARIABLE LAST _IN_ARRAY_GOF HEADINGS.
151 P = 1HP
IR CITAL) —-KPY 16051709160
160 DO 161 I =1sJJF
e JF UIFFTUI)-IDEP) 16151625161
161 CONTINUE
162 TEMP = HEDI(])
J = NOVAR-1

FIELDS.
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4d, Statistical Analysis Routine — Source Statements (Continued)

DO 163 Kl=1sd.

163 HED(K1)= HED(K1+1)
e HE B e+ 33 =T ENR-

. GO TO 180

130 —DO-171 -1 mledPF—

IF (IDEP- IFPFT(I))

e L7 CONTINUE o
172 l I + JJF
Joo= NOVAR=1

17141725171

TEMP = HED(1)
e DO173 K1 =Dl
173 HED(KL) = HED(K1+1)
CHED{J+1) = TEMP
L2 =1
INIJIIALILZE

PAGE CQUNT

LC J
CoooeePRINT-MAIN TITLE.

CALL MT (LCQC)
CeoseelEST FOR_TYPE OF QUTRPUT .
190 GO TO (191924049310+420) K3
Caesoan MEAN s VARIANCE s 5T 0e. . DEVa

191 J 3 + (NOVAR+1)/Z2

. CoessealEST LINE COUNT VSae LINES TO UBE PRINTEDS

IF (LC + J = 59) 21052105200
_ 200 CALL MT (LC) -
210 CALL ST(L)

K aaneaPRINT BALL AND CYCLE RANGQE (o o
CALL BATCYC (NBAT»LLHCYCsLCYQ)
CosaaaPRINT MEAN VAR +sS5TDe DEVS
WRITE QUTPUT TAPE 10s1009s(HED(T) 9 XBAR(L) S
11 1 4sNOVAR) .

1009

(I51)+SIGMA(T)

FORMAT ( 2(5X95HFItLD9lUXa4HMtAN9lZX98HVARIAN£EséX99HSTD. DEVeslX)/

e L (5K aAB DA IPEL2s 599X E 200 0X b 1200 30X A6 10 X2E120059X 00 12e020Xs
2 El245 ))
220 LC = LC + J
230 RETURN

Cooee .LIN"]’\R CuUkikRe L)’\,TIU%‘\‘ Cobr i ILLLNTD.

Coosse

CooresCALCe NOo OF LINES TO LE PRINIRLV EOR A SET.

32X 91PE12e532XsA692X
2XsE12 592X 9A692XsE1245

240 K1 = NOVAR
250 J = 3 + (K1l+5)/6
IF (J 4+ LC = 59) 270,2705260
26u CALL MT (LQ)
CALL OT (2)
- CCALL BATCY G (NGATaLLlYC k) - S
GO TO 280
2170 CCALL ST (2) S _
280 LC = LC + J
_ CeeeeePRINT A SET OUF COLFFICLIENTS,
DO 30U L = 1sNml
e WRITE_QUTPUT TAPE _TO 10100 (HELCII (Lol )2 l=L s NOVAR)
101U FORMATI(/6(LXsHHFIELD 96X 6HCOEFFes4X)/ (1X9A6
- 1 E12e992X9A092X3E12e592X3A692XsE12e92X5A6
2 )
CoeoeaelbOFES ANOTHR SET OF DATA EXISTe ~ _
IF (L-NM1) 2812304230

olesese IE QT IE ANOTHEIS H6T ®AY LE PRINTEL UM THIS PAOL.

281 Kl = K1-1
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4d. Statistical Analysis Routine — Source Statements (Continued) L

o =22 4 (K156 N - . - -
IF (J +LC =59} 30093009290
290 . CALL T (L) - e e et e et e e e - -
CALL ST(2)
R CCALL BATCYC. (DNBATsLSCYCsLCYC) . ; . -

LC = LC + 2
-..300. LC = LC + J
GO TO 23C

L roseeSTELWISE REGRESSIONA o e o e e ettt e e e e e

Coesves

ConeealAl Coa NO OF LINES TO BE PRINTEL. . - . . __ P,
310 IF (ISTP-1) 35uUs32Us350
320 LC =_LC .+ 2. . e e .
IF (LC = 59) 34053405330
330 CALL ML) . . S O R
CALL >T (3)
CALL BATCYC (MEBATLSCYC,LCYC) . T L I
LC = LC+2
GO TO. 350 e e L

340 CALL ST (3)
e e e WRITE QUIRUT _TARE  JG a3 T Lo HER (NOVARIAYDY i e
1111 FORMAT(41Xs9HDEP e VAR I2X3A6912X 9 UHSTDe ERRURSZ2X91PE12e5)
L350 L bL.= 0 . S [
DO 36U 1 = 1lsNM1
. IF (BETACI) ) 3513609351
351 L =L +1
e e RHED L) S HED L LD e et e e o+ e i e e e [
KBETA (L) BETAC(IL)
.. ....RsB(L) SBALL) .
360 CONTINUE
J = 3 4+ (L+2)/3 . A [P, e o . I
IF ( J + LC = b9) 38093805370
320 AL MT AL ) e e+ e e S e e a1 i e e e
CALL ST (3)
CALL. BATCYC (NBATsLSCYCsLCYC) . . ... . . . ; . N R
LC = LC + 2
380 GO TO (3902400) s JUMP
-390 TEM = S5HENTER
e o VEMZ 2 FINN - — T - e e e e
GO TO 410
400 TEM = 5HREMOV.
TEM2 = F
410  WRITE QUTPUT TAPE 10,1112y TEMeISTPsHED(K) s TEM29SYsRMULSBETAZL = .
1112 FORMATI(12Xs4HSTEP»6X 95HVARe A5+2HED s 10X s 7THF LEVEL 98X s22HSTDe ERRS
e lOF DEPe VAR 26X JOHMULTIPLE Ro1QXa13HCONSTANT TERM. £12X»14910XsA0y . .. __
24(1UXs1PEL1Z245))
WRITE OUTPUT TAPE 1Gs1113» (RHED(T) s RBETA(L ) sRSB(1) a1=1sL)
1113 FORMAT(3(5Xs5HFIELD 95X s 1IHCOEFFICIENT 96X910HSTDe ERROR )/
1 (5K sAE 94X s IPEL2e594X9E126534X9A094XsE12e594X9E12e584XsA694X3E1265
294XsE12e5))
GO .10 220

Ceeess TOLERANCE CHECK
420 IF (NMAX) 42154245424
421 IF (LC+2-59) 4235423422
422 CALL MT (LC)
CALL ST (3)

CALL BATCYC (NBAT,LSCYCLLCYC)

LC = LC + 2
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4d. Statistical Analysis Routine — Source Statements (Centinued)

. 423 _WRITE OUTPUT TAPE_ 10,1116
1116 FORMAT(111HOTOLERANCE CHECKeo s e REMAINING INDe VARSe HAVE TOO HIGH

_____ __1A-CORRELAIION WITH VARS. ALREADY IN REGRESSION EQUATIONS )
tC = LC + 2
..... CosoosE INAL VARIANCE CONTRIBUTION AND EINAL F_LEVELSe
424 J =2+ (NM1+2)/3
— LI (LC + ) = 59) 44044404430 —_ — ——
430 CALL MT (LC)
CALL--ST-43} -

CALL BATCYC (NBATHSLSCYCHLCYC)
| LC =1L C + 2 - e ~ _
440 WRITE OUTPUT TAPE 1011149 (HED(I)sVII)sFF(I)sI=14NM1)
1114 FORMAT(1HQOs23(4X +6HFIELD 24X o L4HF INAL VARIANCE $2X o 13HFINAL F L EVEL)Z
1 (5X9A6$‘+X91PE12.5;4X;E12.594X’A694X9E12o554X9E12-5y4X9A604X;512-5
2 JAaXaF124.6 11

CeeseeWRITE DEGREES OF FREEDOM.

S — WRITE QUIPUT JAPE 10s1115, IPHI . e
1115 FORMAT (22HO DEGREES OF FREEDOM = 15 )
GO T0.220 S —
END
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4e. Statistical Analysis Routine — Subroutines MT, BAT-CYC, ST, and FINI

Enter
A0
=0
MP=1
10=3
Write Qut Main p—————
Title and Page No.

WRITE:

Program Qutput,
MP

Statistical Analysis

MP=MP + 1
LC=1

Enter

!

Call Exit
Subroutine
To Terminate
Process

Enter

l

Write Qut Battery No.
and Cycle Range

WRITE:
N BATT, LSCYC,
LCYC
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4e. Statistical Analysis Routine — Subroutine MT, BAT-CYC, ST, and FINI (Continued)

Write Qut Third

Sub-Title,

WRITE:
Stepwise Regression

Enter

Write Qut First
Sub-Title.

WRITE:
Mean, Variance and
Standard Deviation

C-94

Write Out Second
Sub-Title.

WRITE:
Linear Correlation
Coefficients




! 4e. Statistical Analysis Routine — Subroutines MT, BAT-CYC, ST, and FINI (Continued)

* CARDS COLUMN

* LISTS8
¥*_ LARE!
CMT - MAIN TITLE ROUTINE.
SUBROQUTINE MT_(LCY ... .. . JE - -
- IF (LC) 29s1s2
—_—1l o MP =1 e e - e

In =3

2 WRITE OUTPUT TAPE IQs 3 WP o
. 3 FORMAT (1H1s27Xs72HS T AT 1 ST 1 CAL ANALY SIS P R
e JOG RA M O UTP UT 22IXs5HPAGE 15 )

MP = MP + 1
——e N e S
IF (MP=500) 54544
4 CALL FINI o e e en e I -
5 RETURN
e BN e e e e _ e —
* CARIZS CCLUMN
ok LIST
* LABEL
ST = SUB.TITLE _ROUTINE. — — e S
SUBROUTINE ST (1)
e .. GO TO. 183508 . . _ _
1 10 = 3
e~ MWRITE OQUTPUL IAPE 102 . . . e . L
2 FORMAT (25X s 7TTHM E A N ’ vV AR T ANCE A N D S TANUDA
L R D D B Y L A L N o e e e e
GO TO 7
3 WRITE OUTPUT TAPE 104 . .. . IR . I
4 FORMAT (32Xe62HL I N E A R CORRELATTION - C O LEF F I
e AT ENT S ) B R _ e
GO TO 7
5 WRITE QUIPUT TAPLE 1O a8 o e e e e .
[} FORMAT(46X+28HS T E P W 1 S E REGRESSTION )
e RETURN
END
X CARDS COLUMN . e
* LISTS
e LABEL . . - e et e - e e e e
CBATCYC~ BATTERY NOe CYCLE RANGE ROUTINE
e SUBRQUTINE BATCYC (IBATSLSCYCSLCYC) | |
WRITE QUTPUT TAPE 3912 I8BATSLSCYCSLCYC
1 FORMAT(45XsTHBATTERY 12910Xs11HCYCLE RANGEsISs1l-9sI4 )
RETURM
SN <.\ I ) S - - - .
* CARDS COLUMN
oo _.L1sT8 ..
* LAREL
CCFRINY _
SUBROQUTINE FINI
) SEUU o - Y I N 20 S R e -

RETURN
S END
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5. Printed Plot Routine
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5. Printer Plot Routine - General Flow Charts

Exit

Y
es | Endof

Read | g

Controls
Cards

&

File

Cneck Control

!

Write
Out
Comment

#

Cards For -
Vdidity Invalid

Valid

Determine
Which Tape
To Read.
Retrieved
Or Pseudo

Check The Requested Fields and
Determine If They Are On The Data.
Print All Fields Or Pseudo Fields
That Cannot Be Located.

%7 Data For

Read n

Print
Comment.
Pause

!

Rewind
Data
Tape

Yes

1 Plot

Sort Independent
Variable and

End Of
Tape Flag
ON

No

Recorder Dependent
Variables

Execute
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All Call
Plots




5a,

Printer Plot Routine — Flow Charts

Write Out

An Error

Comment
Format No. 1002

f Yes

Ty
ICRN=10
11=0
Yes Enq of Read Control 12=0
File ety Cards [y | § =]
Encountered 1,2and 3 KK9 =1
IRAN(19)=0
No IT(7)=IBLK
Call
Exit
IPGG = IPG
IPG=2
Write The Plot
e Request OFF
Line
Retrieved Is Data Pseudo
IDT = 'R Tape Pseudo ] IDT = IP
Or Retrieved
Read Control
Record From
Data Tape
Rewind *
Data Tape °
Pause Test If Additional | vyes Read
Cycle RaNge e | CYCIE
Cards Exist Range
Card

!

Card

!

Call | g »

Is Data Tape a
Retrieved Tape

No
Page 2

Is It Least Yes

" B ————
Square Fit

No
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5a. Printer Plot Routine — Flow Charts (Continued)

CoPnrlli:;nt o Is Data Tape A < :
d
Format No. 1002 Pseudo Tape

Yes

Determine What Field

Page 1
Numbers Are On Data
Tape. Store In Array
/
B

“IFLD"

Does Data Tape Contain]_NO _
Pseudo Fields P =0 Page 3

Yes

Read
Pseudo
Cards

Write Pseudo
Cards On
Qutput Print
Tape

Read First
Data Record

Backspace
Data
Tape

Calculate The Locations

0Of Pseudos. Setup An
Array Of Calculated
Pseudos IPFLD (JP)
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5a. Printer Plot Routine — Flow Charts (Continued)

No. In *[SAV*
And Cycle No.

Add QOne
Tol

Save Battery

In “1SAV 1*

Requested Field Types Are In
Array *|IT*. Requested Field
Numbers Are In Array *|f".
Requested Plotting Characters
Are In Array *As®

Combined *“JT" *If*

JA=0 =0
JB=3 UF=0
NC=0 18=0

And “As® Arrays

Array *BREQ® Contains The

JIN =0
JPF=10
JPO=0

SSYM (1) Through SSYM (8)

Contains The Ordinate
Label tf *ISWE® = One.

Page 4

\
Yes Test T (1)
Page 5 Equal To
A Blank
No
IT(h=To | No
An
“F* Field
O,
Yes Least
Store Current IF (1) Square
In To NFFT (UN) Fit
Array
No
]
Using 1T ()
Add 1 Search Array | =
To JUN *IFLD For
‘ An Equal
£
/
";,f)'eeri';t Yes Are There More Values
“(FLD" ITEM In *IFLD" Array
No

Page 4
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5a. Printer Plot Routine ~ Flow Charts (Continued)

C-102

®.__>

Add 1 To JJF

Store The Equal Field

Found In “IFLD"
Into IFFT(JJF)

Increment To Next

“IPFLD" item

- YeS | Are There More Values

“|PFLD" For An Equal

7z

In “IPFLD” Array

No

Add 1 To JPO

Store Current IF(1)
Into NFFU(JPO)

Set18=1 <—Yi— 18=0 No °
( Paes ) Add 1 To JJB
Add 1 To JJC Pace 3
ASYM(JIC) = AS() age
i AREQ(JJB) = BREQ()
! Add 1 To JPF
@ —{ -0
Store The Equal Field
Found In “1PFLD"
Into IFPFT{JPF)
‘ Using IT(1) Search Array

Set 18 = Yes | o _

Tol =0 No
N Add 1 To JJA

Page 3 ASY(JJA) =AS(1)
— ARE(JJA) = BREQ(H)




5a. Printer Plot Routine — Flow Charts (Continued)

@—’- JJA=0

Add “ASY” Array To The End Of
“ASYM" Array.

Add “ARE" Array To The End Of
“AREQ" Array.

ISWG = 0 ] SSYME) = BREQ)
NCHAR =54

NCHAR = JJB*6

- IN=0 P

List The Requested Fields
Not Found On Data Tape

!

JPO=0

g

List The Requested Pseudo

° Fields Not Found On Data Tap~
Page 6 | Add JJF To JJP And
Store In JJZ

C-103



5a. Printer Plot Routine — Flow Charts (Continued)

No Data Can Be Processed.

No
NZ>1
{ Yes

No Data Can

Be Processed.

No |Check To See If Independent
|s—=1 Variable “X" Was Found

\amt Write Out Comment
Format No. 1006

Page 1

Write Qut Comment.
Format No. 1007 On Data Tape
e JF=0
1 7
Set Up An Array 1LOC(ILL)
Containing The Locations On
Tape Of Each Field Requested
= Y
JPE=0 7 Least Square es
Fit Tape

C-104

Po

Add To Array ILOC(ILL) The
Locations On Tape Of The iy
Pseudo Fields Requested

Compute The Location Of The

First Pseudo Field Store In el

*LOCP”

!

Compute First Cycle
Range Store In *ILIM"

#

Set LP=0

Cror >~

LL=5
LX =




O==

2=1
IBAT =99

5a. Printer Plot Routine — Flow Charts (Continued)

Is Data Tape A
Pseudo Tape

No

+ Yes

LP=16

}

IGET =0
And KK=0

l

Execute
Plot 1

J

Yes Error Return
{No
No
e EE—— 11=0

Page 8

Yes

Read A Record
From Data Tape

l

“11" Is The End Of
Tape Flag. “IBAT"
Is The Current Bat-
tery. “BUF" Array
Is Data.

Compute The Number
Of Cycies. Read Store!
In *KEYC”
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5a. Printer Plot Routine - Flow Charts (Continued)

No
®
& Yes
| Does Data Tape Contain | Endcard Check To See If We Are | No
Endcard or OU;:card Data In The Same Cycle Range Page 9
“ILIM"
O % o

Least Sq. Fit Data

F

Compare Tape Cycle With
Previous Cycle
“ISAV]”

el
S

IGET =1 J—
KK=KK+ 1

$

Extract The Vaiue From Tape For “X"
And The Requested Y's (Y1 — Y5) For
The Current Cycle And Store In X1 And
Y1 - Y5 Arrays.

4

Compute The Subscript For °
The Next Cycle. Storeln
“M”,
Yes Are There No l
More Cycles
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(3 —m

IGET=0

r

KKl = KK - 1

%

Sort X Array And
Reorder Y Arrays

+

KK5 =1
ICRN = ICRN + 1
IEND =0

Print Heading At The
Top Of Each Plot

&

KZER=0

Execute Plot 2 With X
Along The Abscissa

!

Error Return

5a., Printer Plot Routine - Flow Charts (Continued)

Page 11

Yes

Error Return

INO1 = KK

Execute Plot 2 With X
Along The Ordinate

®

Page 10

No
‘ Page 10
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5a. Printer Plot Routine — Flow Charts (Continued)

C-108

Yes
IEND = 1 f————

(—

Search The X Array And Count
The Number Of Values That Fall
In The Current Range

]

!

Is X Array
Exhausted

No

Page 1

Plus

Plus or

Error Return

Minus

Execute Plots JJC Times Where JJC = To
The Number of Y Arrays To Be Plotted. The
X Coordinate Will Appear Along The Abscissa.

Yes

!

Were Any Values No ( : )
Found In Cusrent Range

Execute Plots JJC TOMES Where JIC - To
The Number of Y Arrays To Be Plotted. The
X Coordinate Will Appear Along The Ordinate.

\

Minus

V

Write Out A Comment Indicating That
Some Values Were Not Plotted In Plot
3 Because They Exceed The YMIN.
YMAX Input Values. Format No. 1012.

S Execute Plot 4

Error Retum B

No

Page 11



Rewind Data Tape

 a

5a. Printer Plot Routine — Flow Charts (Continued)

O==

Error Return

Yes
Page 1

Write Out Heading At Bottom
Of Graph Uise Array “AREQ”

Write Out Heading At Bottom
Of Graph Use Array “BREQ"

Increment
To Next Range

'

IEND =0

‘:0

Yes

Are There
More Ranges

'

Write Out Comment
Format No. 1010

'

Print Comment
Format No. 1053

!

Pause

No

Has Battery Changed

ISAV = IBAT

* Yes

ISAV = 1BAT
ICRN =0
B=19

IGET =0
KK =0

Page 12
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5a. Printer Plot Routine — Flow Charts (Continued)

Endcard Or
Qutcard Tape

Qutcard

‘ Endcard

Are There Additional
Cycle Ranges.
1CD(39)

; Yes

Page 8

C-110

No Are All Cycle Ranges
Complete. IRAN(J8)
J Yes
Compute First Range
0Of Battery
Compute Next Range
‘ KRAN = 0
B=I8+3 ‘ 7
IPG =2
KK9 = 1
- KRAN = 0
|
Check If There Are More Tape No
Ranges Than Specified On Con-
trol Card Input
Yes
Write Out Comment KK9 = KK9 + 2
Format No. 1054 IPG=1PG + 2

Yes

Y

Least Square Fit

No

|

Store Cutrent Tape Cycle
in “ISAV]”

B




5b. Printed Plot Routine — Source Statements

SLOG 00043

* BATTERY TEST DATA PLOT KOUTINE LR P13K (he Fea)

* LRL. (AL FLINM) PLl3P o BLDGT o - R -
* PAUSE

* SYMBOL .TABLE -

* CARDS CNLUMN

* LIST8.

# FORMAP

*. .. . .LABEL O o [ [, e = . i —
cBpPP BATTERY TEST PRINTER PLOT ROUTINE

CRIMENSION IMAGE(ZUO0Q) »BUF (4500) o ICARD(120G) « ICL(42) s IRAN(1Y)
1 AS(A)sIF(6)sITIT7)sNSCALE(SY sARE(D ) s BREGW(E) o ASY A5 ) sNFEU(E) s
e L IEPFTL6 s IPFLULIEIASY (5) s ARFUIB)I2ILACIE) oNFFT(H) 2 IFFT(6)s .
1 IFLDI26)sX1(5C0)s Y1 (5ul)sY2(50U0)sY3(500)eY4(500)sYS(5001)
e o LI BULL ) o XGROL50.)L 855X ML) J— e e e e e
EQUIVALEMCE  (FaKE) s (PokP Yo {LLKsIELY ) s (RIFE o THUY s (FLRyIFLRY
. L{FLPLIFELP) o Lo T, .
C SET UP TAPE NOS.

I1Q.= 3 . B o _ _ e - e
IN = 2

N S 0 A5 OSSP U
IR = 19

- e FLR = 6H%D229R . - - - -
FLP = 6HEDHHHP

e JF=IHF L S R e I - R
P =1HP

e SBLK = 1ML — - S

ATT=6HTHE
LATT1=6H X . X
ATTZ2=6H VA

e ATT3=6HRIABLE
ATT4=6H FIELD

e ATS=6HLLT S e e e e et ot e
SSYM(1) = BLK

e OSYMM2) = BLK . - — e
5S5YMI3) = ATT

. S8YMA4) = ATTL e e e
SSYM({5) = ATTZ2

e QSYMLB) = _ATIR ———

SSYM(T7)y = ATT4

. S5YM(8) _=_ATS _ U e

10 ICRN = O

e IN=0 3 _ [ !
12=0
J8 = 1
KK9 =1

IRAN(]19) = O
IT(7)= IBLK
C READ _CONTROL CARD
READ INPUT TAPE IN+s100GsIOPs(NSCALE(T) sI=1+5) sNHLsNSBHsNVLINSBV,
L IT(1 ) IF () e CTTL ) IF(J)eAS()) o J=246)
1000 FORMAT(6I1+s4(1Xs12)9s1XsAls12s5(A1512sA1))
BACKSPACE _IN
READ INPUT TAPE INs1013,(BREG(I)s1=1+6)
1013 FORMAT (19XsA34 5A4 )
Ceeee READ IN MINGAND MAXe VALUES FOR Y
READ INPUT TAPE INs105QsYMINesYMAXeIPGISWG s KRAN
1050 FORMAT ( 2E10e4s125211)
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5b. Printed Plot Routine ~ Source Statements (Continued)

 Caase READ IN _GRID RANGFS _ . —
READ INPUT TAPE INs1051s(XGRD(I1)sI=14IPG)
1051 FORMAT(6FE1Cad)
C WRITE OUT CONTROL CARD
_C __ _IEST._IF _IGRD _ARRAY 1S _ FOR. COMPLETIE RANGE QR IF EACH PAIR IS A RANGE . .

IF(KRAN) 50155005501

.B01 IPGG = IPG s . [
IPG = 2
50U WRITE QUIPUT TAPE 1QOs1u0ls I1QPaIT({11aIF (11, (ITL) o IE (U ASIIY sd
1 =256)
1001 . FORMAT(1H16XsZ5HDATA PLOT REQUESTe UPTIONs122284 . .. X . __ VARa_ B
1 FIELD IS sAls12956H. Y VAKIABLE FIELDS WITH PLUTTING CHAR

_ 1ACTERS ARE/IXa5 (A s T29A 93X ) ) o
AREQ(Ll) = BLK

e AREQU2 L= BLK

AREG(3) = BLK

C . DETERMINE IF DATA TAPE TO READ IS B9 OR BT . . o o f e
IF( IOP - 1) 51+50+51

50 ~IpT=IRP e B . S - I o S —
GO TO 52

51 o LIDTEIR e e o e e s e s e o ean ——

C READ FIRST CONTROL RECORD FROM DATA TAPE

52 READ TAPE TDTs IFLsICD. ... . . — o . o

C TEST IF ADDITIUNAL CYCLE RANGE CARD EXISTS

[F(ICD(39)) 53954553 e -

53 READ TAPE IDTs (IRAN(I}sI=1,518)

G WRITE.CONIROL. INEQe QN_OUTPUT TARE o o e e e+ s+ o ey
54 CALL CCARDOICDsIRAN)

C RETRIEVED TAPE WITH LeSeFelS AN ERROR REQUEST . - .-
IF (IFL = IFLR) 300+55+300

55 IF(ICD(1R)-1)5T+56+57

C CANMOT PROCESS TillS TAPF

56 . MRITE QUTPUT TAPE [0s1002.. . ——— -

1002 FORAAT (T73HCIMNPUT DATA TAPE IS QUTCARD LEAST SUe WITHOUT PSEUDU FI
1EI.DS e CANNUT PLOTS)

68 REWIND IDT
PAUSE
GO TD 1y

300 IF( IFL = LFLP) 3015572301 .

301 PRINT 120
1029 FORMAT (57H INPUT TAPE 1S NOT A RETRIFVED OR PSEUDO TAPE. SCRAP R

10M)
60 TO 68 B _ )
C DETERMIME WiAT INFORMATION IS AVAILABLY ON IDT
57 . IFCICD(41))59958.59 e e e e et e e e
59 J o= 2.
GO TO 6u
59 J=21
50 JJ =U
IF (ICN(J)) 6164461
51 . I S D O I < e e e e e e
IF(ICDIT)) 62971562
62 JJ = JJ +1
573 IFLD(JJ) = ICL(T)
6o TN 71
C DETERAINE TV £ NDCARD OR OUTCARD
at IF(ICH1)) E5+FA6s65
66 JJ o= 26 T o ' ‘ - o
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5b. Printed Plot Routine — Source Statements (Continued)

PR e -
) GO T T=1edd
[FL=(ry =
C SETERT It 1.7 i LeSH TYR
71 L=l
LX =u
[F(TC0R18)=1) 72474572
72 Ll.= % - _
L= 1
C COES LATA TrPt CORNTALN PSEUDO FIELDS _
73 IF(ITL = IFLP) B2,7% 49%
C KEAD POEUDS CuUATInRS o
75 REAL TAPE T0Ts Te CICAKDIK)ak=]91)
G L uRITE CGUT bobiou ZGLATLOM CAKDS [ e e [
i e Tt T 100G e (TCAREG (K Y ak=191)
1023 FORSAT (2500 CEUDU LQUATICGN CARLS //70L1Xs1l2R6))
C RE AL GME RECOERE Flosy TeT ARD SET Ue PSEUDRO FIFLD TABLE (IPFLWL)
PEAD TAPE IDTs T1elCNTeIUATs (HBUF(I)eI=1sICNT)
I[opy = I0AT
e LLSAV 1= XASSF (I e e . o — - e e s ————
BACKSPACE TI0T
C CALCULATE LOCATIOQNS OF PSEUDOS ~
NLOC = (JJ * LL) + LX +2
C LCGENERATE A TAZLE OF CALCULATED PSEULRGS
JP = U
e e DO 820121016 . R - . e - - P
) IF(BUF(NLOC) = 1le.F36) 818281
.81 JPo= JP+1 .
IPFLD(JP) = 1
.82 NLQC. = NLOC +1 . ... . .
80 CONTINUE
U 16 NO 0 T - ¥ /S, e e e e e [ - —_— - e e e e
83 JP =0
84 ____JJA= U - _. _
JJg = 3
G 1 1 G ¢ - -
JIN = 0
RIS 12 S O F U R - [ . e e e e e et e+ e e e
JPO = 0
— I=0_ e . o - -
JJF=0
_ 18 .=y _ _ _ _ - _ _
94 I=1+1
IELIT(I) ~I81K] Q010190 . . e e = oo s - O
90 IF(IT(I) —KF) 95,91495
91 IFLICD(18)~1) 8549685 . ... —— - e
85 DO 93 J=1sJJ
IF_(IF(I) = TFLD(J))O93+92493 . .. [ e T
92 JJF = JJF +1
IFET(JJFE) = TFLD(J)
IF(I8) 87 +86s 87
86 I8 =1 . e S
GO TO 94
87 JJIB = JJB +1 R
JJC = JJC +1
ASYM(JJCY= AS(])
AREQ(JJB)= BREQ(I)
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5b. Printed Plot Routine — Source Statements (Continued)

co IC. 94 } . e B
93 CONTIFUE
96 JJIN = JJM.oAl — .
!FFT(JJM) = IF(1)
e . GO TO 94 N _— - ) . e L
95 IF (JP) 985100+98
98 DO 99 J=ls JP . L -
IF (IF(1) = IPFLD(J)) 99597599
.97 JPF_ =z JREFL.... —— . —-
IFPFT(JPF) = IPFLD(J)
. IF{IB). .89s8BaB9_____ o _._._ S 3 _ e
88 I8 =1
.. .GO 10.84 ___ e . _ B B _
89 JJA = JJA+1
LAsY. LJJAL = ASLT) e e e o
ARE (JJA) = BREQ(I)
) GO TO. 94 . e e R o
99 CONTINUE
100 JPO = JPQ +1. . o o
NFFU(JPO) = IF(ID)
_____ GO .10, 94 [ e e e e P S -
C ADD ASY AND ARE ARRAYS TO ASYM AND AREQ ARRAYS
101 IF(JJA). 10321089103 _ o
103 DO 104 I =1 JJA
o JIB = JJB L e 3
JJUC = J4JC +1
—_— ASYMIJJC). = ASY.L1) — — - _—
AREQ(JJB) = AREC(I)
104 CONTINUE. =~ ) ) o
C ARE WE SWITCHING XsYs COURIDINATES
¢ CALCULATE THE NOs GF CHARe FOR ORDIMATE LABEL_IN PLOT 4 _
108 IF(ISWG) 12091095120
l20 . 58YMI)=BREQAL) o e _ -
NCHAR=54
el ._.GO TOQ 1u2_. S, e R
109 NCHAR=JJB * 6
_C___ LIST THOSE_FIELDS NOT FOUND _ e B o o _
102 IF (JJN) 10551065105
105 WRITE QUTPUT TAPE 10+1004»s (NFFT(I)sl=1sJJIN)
1004 FORMAT {63H0 THE FOLLOWING FIELDS WERE NOT FOUND ON THE INPUT DATA
1 TAPLeee/_614) e o e
C LIST THOSE PSEUDOS NOT FOUND
106 IF(JPO) 107,110,107 o L
107 WRITE OUTPUT TAPE 10s 1005s (NFFU(L)sI1=1,UP0)
1005  FORMAT _(70HQ THE FOLLOWING PSEUDO FIELDS WERE NQT FOUND ON THE INP
1UT DATA TAPEees/ 614)
,-L.,‘“_LAN_ANY RATA.BE PRQCESSED _ ) e
] 110 JJZ = JJF + JUPF
_IF(JJZ-1) 1119111112 o e
C NO DATA CAN BE PROCESSED
111 WRITE OUTPUT TAPE 10,1006
1006 FORMAT(43H0 DATA CANNOT BE PROCESSEDe RUN TERMINATED.)
GO TO 68 o
C CHECK TO SEE IF INDEPENDENT VARIABLE X WAS FOUND ON 1DT
| 112 IFCIT(1) = KF)  115,1135115 L e
113 IF (IF = IFFT) 11491165114 B
114 WRITE OQUTPUT TAPE 10, 1007
[ 1007 FORMAT (56H0 INDEPENDENT VARIAGLE CANNOT BE LOCATED. RUN TERMINATE
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5b. Printed Plot Routine — Source Statements (Continued) _

~-1D) — -
GO TO 68
115 IE L1F = 1FPET) _1l4sll6,114
’ C SETUP AN ARRAY CONTAINING THE LOCATIONS ON TAPE OF EACH FIELD
‘ C REQUESTED S - e 21 ——
116 LL=1
1 X=0 — . e
ILL =C
v C WERE EIEILDS REQUESTED
IF (JJF) 13041405130
130 IE(IT ~ KE ) 135,132,135 S e
135 ILL =1
132 DO 134 1=1,JJF _ L
ICNT = 0
DO 131 I=1,11
ICNT = ICNT +1
______ _ IF(IFET(I) = IFLD{U)) 13113341341 e S
133 ILL = ILL +1
. e TLOCLTI L) = ICNT P
GO TO 134
133 CONT.INIE
134 CONT INUE
_C PSEUDQO FIELDS REQUESTED e e _
IF{JPF)143+150+143
140 ItiLe=1 S I e -
C SETUP LOCATIONS FCOR PSEUDO FIELDS IN ARRAY ILCC
143 TE(CICO(18)=13 14221414142 U
141 LL = 5
WX = e e e e e e _
142 LOCP = JJ * LL + LX
N 1 Y U . __
IF(IT- KF)127,126,127
et LLQC. = IFPET + 1.QCP e -
IF(JPF —=1) 150451505128
Ll28 =2 S _ — B
126 DO 145 1= J,JPF
U 0 U NS & B IO O G _ e . i
ILoctIiLL) = IFPFT(I) + LOCP
b5 L CONTINME o - e
C COMPUTE FIRST RANGE
_JA150 0 ILIM_ = ICDL14) + ICD(15) ¥ (ICCL16)—-1) . —— - el
C
lae _ LR =_w - e
IF(IFL = IFLP) 1295147129
147 . LP_=.16 e e e e e e e e e o e
129 IGET = ©
KK . B [ ~
R = PLOTl(NSCALE,NHL,FbHHsNVL,hbHV)
g e LEAR) 149214968 e e e
149 11 = o
148 AFECI1)21531514215 U,
215 12=1
o J1BAT=99 . _ - - . el e - —
GO TO 213
151 _KEAD TAPE 1DT,T1oTCNTsIBAT»(BUF(LI) s l=1sICNT) e

G

G L COMPUTE TH

M=1
LONUKBER CF_CYCLES.
ICNT /7 (( JJ LL)

REAL et
+1 + LX + LP)

KCyC
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5b. Printed Plot Routine — Source Statements (Continued)

EXTRACT DATA TQ PLCT ARD..STORC SEPARATE ARRAYS.

CopLE T

fieief Y S
EXTRACTED

C..
C HAVE WE CHANGED RATTERYS
213, . D0.254. 121aKCYC et
IF(ISAV=IBAT) 2006+214+200
214 IFLICD)Y 15341365153 . o
C ARE WE IN THE SAME CYCLE RANGE (ENDCARD)
153 IF(XABSFCIBUM) )-ILIM) 15441545200
C ARE Wk IN THE SAME CYCLE (QUTCAkD)
C .. CHECK LEAST Syl FLT . .. e
136 IF(ICL(18)Y=1) 1371534137
137 [F(XABSFIFUMI)=15AVL) 20091545200
154 IGFET =1
KK = KK +1
J =1
. IAD = TLOC(LY) + ' L e -
X1 (KK) = BUF({IAD)
J o= J+1
158 TAD=TLOC{IY + b
Y1 (KK)=BUF{1AL)
163 IF (J = ILL) 16451905164
164 J o= J+1 e e
Tap=1LOCHIY +
Y2 (rRK)Y = BUF(TAD) .
168 IF(J — ILL)Y 17CelYuslTu
170 J o= J+1
TAD=ILDC(J) + ¥
. LY (KKY = BUF(TARD.. e+ s
174 IF(J = ILLY 175+190,175
175 Jo= J+l
TAD=TLOCIJ)Y + ™
Yo (i) = vUE(TAD)
179 IF{J = ILL) 18Us1lYUs 180
182 J=J+1
[AD=1LOC(J)Y +
YS K ) = Gl (LAl
C COXPUITE SUR=CRIPT PO wlXT
190 o=t o+ {Jyo# LL) +1 + LY + LP
o0 TN 250
C X AMD Y ARSAYS ARE GOTUP FOR
C CavPLETe CYqLy [F OuTCharu
C LORT X AREAY  AND KEORDEK
C CRPCK TO WHE IF ANY CYCLLS wERE
200 IFCIGET) 20292404202
202 WK1 o= KK -1
DO 208 LY =1y KKI.
L4 =
Xx1 = X1(L])
L2 = L1 +1
00206 L2= L 2srK .
TF (X1(LL2) = X¥Y1)Y 20742064206
27T . 4 = L7
XKX1 = X1(L?)
276 ConTrinD
[F(L4) 27142754201
21 J o= 2
X1 (L4) = X1(L1)
X1{i1)y = XX1i
XX1 = Yi{L4}
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5b. Printed Plot Routine — Source Statements (Continued)

208

-299

21¢C

Y1(L4)
Y1(L1)
IFC J -1
J = J+1

XX1 = Y2!
Y2(L&) =
y2(L1l) =

Y1l(L1)
XX1

LL)Y 20842054208 - . .

L4)
Y24(L1)
Xx1

IF (J = ILL) 209+2055209

J = J+1-
XX1 = Y3(
Y3(L4) =
Y3(L1l) =
IF (J -1
J = J+1

SXX1 = Y4l

211

205
204
C.
212

227
1..1008

1009

Y4 (L) =
Y4ltl) =.
IF (J -1
XX1 = Y5¢
Y5(L4) =
Y5 (LL). =..
CNTINUE
KKB=1
ICRN=TCRY
JEND = 4
DO 254 K

L4)
Ya(L1)
XX1

LLY 21052054210

L&) e e e

YA (il)
XX1

LL) 211+20545211

L&)
Y5(L1)
XK1

+1

= KK9s1PGs2

PRINT HEADING_AT_THE .TQP GF.EACH PLQT
)=1) 21252274212

IF(ICD(18
IFCICD) 2
#RITE OUT

FORMAT (1H145X s THEATTERY s 14,512H CYCLE

GO TO 405

IF(ISwG)

27228227

PUT TAPE T10+10NEsISAVsICRN

45154505451

L2228 MRITE OUTPUT TAPE 1010092 I5AVs1SAV] e
FORMAT (1HL145X s THBATTERY s 14y 611 'CYCLESI5//)
405 0 KZER =0

R=PLOT2( IHIAGE s XOGRD (K41 ) o XGRULK ) s YMAX 9 YHIN)

= XGRDAK+1)) 40854085409

RANGE $123/77)

450 .
IF{R) 40U6+406+68
81 L R=PLOT2( IHAGE s XEAX s YAIN e XGRD (KA1 )1 aXGRD (K ) )
INO1=KK
452  _IF(R) 411,411,568
406 DO 410 J=KKS5sKK
, JIR(X1 O
409 INO1 = J - KKS
U IMAXY = KKS R
1 KK5 = J
S C 16 T N O TS -
;408 KZER = 1
410  __CONTINUE .
; IEND = 1
‘ INQL = KK. - KKkK5 +1
IMAX1 = KK5

C  CHECK TO SEE IF_ANY VALUES WERE FOUND IN CURRENT. RANGEe CHARGE

415

IF(KZER) 41152265411

411 J =1 e
IF(ISWG) 45444534454

453 R=PLOT3(ASYMIJ) o XTI (IMAXT) oY1 (IMAXI ) o INQL)

‘“_.._,__.,__.__._,_,. ——

GO TO 455




5b. Printed Plot Routine — Source Statements (Continued)

sAl)

454 K=PLOT3(ASYFMLJ) sY1aXLslNULY oo o e
455 IF(R) 2321243568
_232 . lal. =1 . —
GO TO 270
233 IF(JJC-J) 22232264222 -
222 J o= J+l
IF(ISKG) 45794569457 N o o
456 K=PLOTA(ASY (J) s X1 THAXTY »Y2 { TitAX1) » INOL)
. GO TO 488 o oo e et e e e e+ e
457 K=PLOT3(AGYH{J) sY29X1s INGL)
458 [F(R) 2344235+68 . B —
234 LS50 = 2
GO TO 27U -
235 [F(JJC —J) 22392264223
.. 2213 Iz LAl L mmme e v e e . e m—
[F(I5WG) 460459 sbbU
459 K=PLOT2(ASY (J)eX 1 (THAX1) Y2 IIAX1) s INOL)
GO TO 461
46 R=PLOT3(ASY ((J)sY2sx1s INOL)
461 [F(R) 2369227468
. 236 L5Q = 3 o o e
GO TO 27¢C
237 [F(JJC ~J) 2242265224
224 J o= J+l
IR (ISHG) 462940629467 )
462 K=PLOT3CASYY (J) X T {IMAXTY sY4 ( IoAX1) s INUL)
. GO TO. 464 VU e e,
463 K=PLOT3{ASY(J) sYasX1yINUD)
"4 [F(R) 2384235568
238 L50 = &4
GO TO 270
230 TF(JJC =J) 22592268725
L 225 . = Jrl. .. e -
[F(ISUG) 46654655466
465 R=PLOT (ALY () e XTLTAXT) oYS U TmnX1) o INUL)
GO TO 467
466 RKEPLOT3(ASY () sYSs X1 INGL)
467 [F(R) 2514226568
L2251 L0 =5 L. e e e e ——— .
G0 TO 27¢
226 IF(ISWG) 4694685469
468 R=PLOT& ( MCHAR s ART Q)
GO TO 476 N 7
469 R=PLOTA{MCHAR s SSY M)
47Q _ IFAR) 2539293568 i
C WRITE OUT  FICLY HEALING FOR  ITRDEPLNDENT VAKIABLE
253 IF(ISWG) 47194729471
472 WRITE GUTRUT TAPE T10s1011sBREW(L)
1011 FORMAT(1HO40Xs34MTHE X VAKIALLE FIELL IS sA3)
GO TO 473
AT RRITE QUTRUT TAPE 1021052 (AREGII) o d=ladJB) .
1U52  FORWMAT (1HU»25X »8A6)
473 IF(ITND) 24092544260 , , i
270 PRITE OUTPUT TAPF IN,1G12s ASYw(J)
1012 FORMAT(EXs446HPLOT3 FAILED TO PLOT ALL POIHTS FOR_SYMBOL
GO TO (233+235923752399226)5L5C
254 CONTINUE
C ALL PLOTS FOR A CYCLE ORTRANGE At COMPLETED
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5b. Printed Plot Routine - Source Statements (Continued)

C HAS BATTERY CHANGED R

249 IF(I2) 260s2443260
246 L IF(ISAV=IBAT) 24192428261 . . . . —
241 ISAV = IBAT
ICRN=UJ o
Jg = 19
242 IGET . =Q _
KK = U
. C . .. ENRCARD OR QUTCARR v o o — o e e S e e
IF(TCD) 24342484243
_C. CENDCARD . .. _
C ARE THERE ADDITIONAL RANGES
243 . IF(ICDI39)) 2454214245 . e - .
C ARC ALL RANGES COWMPLETE
245 LFELIRANLIE) ) 206928 T 8286 e e e e e e -
C N, SFTUHP NEXT RANGE
246 . 1LI¢ = _IRAN(JE)Y + IRAN(J8+1)  ( IRAN(JB12). =1) I
Jg8 = Jg+3
. IE(KRAN) 50252145502 o . _ . . I
592 IF(IPG — IPGH) 505+50455C4
e504L e MHRITE QUIRUT TARE - 10all B oot vt e e e e, _—
1054 ORMAT (1H1s10Xs66HRUN TERMINATED e TAPE RANGLS EXCDED INPUT RANGES
... 1. ON CONTRCL CARD 33y . . _ . e
GO TO 68
HhOB. L _KKQ9_ = KK9 +2 L . e - _ o — -
IPG = IPG +2
e e OO TO 20 e e - _ R
C " OSETUP UP FIRSTRANGE
247 ILIM .= ICD(14) + ICL(1%) *_(ICuL(16)-1) . - 3 - o
Jg =1
.. .. IF(KRAN) 5C2,214,503 . . o e e
503 IPG = 2
e BKQ. =01 e O P S
GO TO 214
248 IF(ICD(18)-11 249+243+249 e e
249 ISAVI= XABSF(IQU(M))
. GOTO 214 e e e I
250 CONT I NUE
s - GO TQL 148 e e e et e s e o et e et e e e g et e

TAPE COMPLETELY PROCESSED
REWIND IDT ..

C
260

WRITE OUTPUT TAPE 10, 1010

Lo A010 O FORMAT (1H1,1CX22HPLOT REQUEST COMPLETED) . - . _
PRINT 1953

1053 FORMAT (39  _PUSH START.JTQ COMTINUL “ITH _MEXT RUN) S —
PAUSFE

e 00TO LS - o e
END

e e e e R, WEGE B SY
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5b. Printed Plot Routine — Source Statements (Continued)

$L0G 002292
* PAUSE
* . SYMBOL TABLE R
% LISTS8
* CARDS COLUMN
* FORMAP
* LABEL
CCCARD
. __. SUBROUTINE CCARDLICLSIRNGY ... . ) o
DIMENSION ICO(43)sIBATIL1S)sIFILLD{30)sIRNG(1Y)
I0 = 3 e )
IRNG(19) =0
Kl= O N
DO 23 I= 2-13
L VIFE (ICDLT)). 248239028 o e e e
24 Kl= K1 +1
IBAT(KL1Y= [1-2.
23 CONTINUE
Coeaoe LOCATE FIELDS REQUESTLD
K2 =0
SN CIFAICO 423130403 e e e e e e e
3 [11=21
GO TO 9
4 I11=2%9
5 DO 33 1=111+36 -
LFCICULTIY) 31s32531
= K2z R2.+Ll . .
IFIELL(K2) = 1C0(I)
33 CLONTINUE .
32 IF(K2) G4Us 28940
Cesss nllL FIHLDLS ARE TO o[ SELECTED
38 IF(ICD(1)) 25434435
eesa QUTCARD _— e e
14 J=15
GO TO 36 N
Coooo E_\\”)CHI\‘HJ
35 J = 26 | .
36 LO 37 K2 =1y J
— TR IELIARZ I R oo e e e e e .-
37 CONTINUE
40 ICyC = ICo(1l4)
IF(ICUIL)) 42941942
41 WRITE QUTPUT TAPE 10, 917 . B
6o TO 43
42 IRITE QUIPYUT TARE 10, 916 e e e o
473 WEITE QUTPUT TAPF 10s 9035 (IAT(I)s1=1sK1)
_WRITE OUTPUT. TAPE 109 90%4s ICYC . . ...
WRITE CUTPUT TAPE TUs 9059s ICLI19)sICLI16)
[ELICLLLT Y)Y, 4Dsbbsus I
AN WRITL OUTRUT TAPE 10s 906
e e QQLTO NG e e
45 IFLICDILT)I=2) 51192109511
51 ARITE OUTRPOT TAPE 10.949 . ..
GO TO 46
511 WRITE OUTPUT TAPC 10967 _ . e
46 IT (ICDIL1))  S54s4T+54
a7 IF LICD(18) = 1 ) 49 248y 49
43 WRITE OQUTPUT TAPE 10s Y08
6O TC 54 - o )
49 IF (I1CD(18)) 51550551
20 wRITL QUTPUT TAPE 10s Y11 = .
U Tu 54
51 IF (ICD(18) = 2 ) 53452953




e = LCRZICR L e R e -

917  FORMAT (6Xs22HOUTCARD UATA REGUESTLD)

5b. Printed Plot Routine — Source Statements (Continued)

52 WRITE CGUTRPUT TAPE ICs Y09 ICD(19)
e 2200 TOUBS L e -
53 WRITLE OUTPUT TAPE T04910s ICL(1%)
S4 JIFLICLI20) 156955256 e e e
55 SRITE QUTRPUT TAPE I0., 918
e e QG TRLB T o SR [ -
56 SRITE QUTRPUT TAPE I0s F129(IFIFLDII) o 1=1412)
S50 U LECICLIA1)) 585958 L
58 ARITE CUTPUT TAPE 10s 913
59 IF(ICLI42)) 6Cs61560 L .
63 ARITE GUTPUT TAPE 10.91451CD(20)
oL eRITE OUTPUT TARE 1099102 TCD A3) . | o e e
IF (ICD(40)) 6362963
3. A=l
ICR = 2
.64 CERITE QUIRPUT TAPE 10 9559 ICRAIRMGOI) 9 IRMGII+1) o IRNG(I+2)
I = I+3

IFCIRNG(I)) 64+62+64
62 . BETURN

903 FORAAT  (1HUSX»23HLATTERYS ROWUESTED ARE 1214) - ) o
904 FORMAT. (6Xs21HSTARTING CYCLE NU IS 14) , I

905  FURMAT {6Xs I3HINCKE-ENT 15 13522H WUMBLK OF INCRECMENTS 14)
22086 | FORMAT _(O6Xs 12HCHARGE PRASE) .
907 FORMAT (6Xs15HDISCIHARGE PriASE)
908 FORMAT (6Xs36HLEAST SQUARE FIT ON REGUESTED FIELDS) ... .. .. . .
909  FORMAT  (6Xs6HFIRST 12+27H PERCENT OF CYCLE REGUESTER)

J1u. - FORMAT (6XsBHLAST 12527H PERCENT OF CYCLE REGUESTED)

911 FORMAT (6Xs31H1GU PER CENT OF CYCLE REWUESTED)

912 FORMAT _(6X» 1oHFLIELRS REQUESTER22L4) e -

913  FORMAT (6X»22HINVALID DATA REWUESTED)

L9148 FORMAT (6x535ACELL CYCLE REGQUEST ON OUTCARD FIELDIS) e

915  FORMAT (6Xs11HEXPIRED DAY I4)

916 FORMAT (6X922HENDCARD WATA REQULSTED) N e

918  FORMAT (6X»20rALL FIELDS REQUESTEW)
949 FORMAT (6X 9 26HCHARGE AND DISCHARGE PHASE)

255 FORMAT (1HC6X»11HCYCLE RANGEI2s16H STARTING CYCLEI5»1lit  INCRLMEN 1

1T15522H NUMBER OF INCREMENTSIS) 1
_END_

T ST B ~ EUF E SY
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