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~~either explicitly by name or by conditional searches on record
item values. Retrieved records may be (1) dumped to a storage
device for later processing by other programs , (2) used as
the subject of built—in and user specified reports, or (3) furthe:
analyzed with built-in analysis algorithms . The built-in
analysis capabilities allow for the scaling, shifting , and
combining of records . Additionally , Fourier trans forms can be
generated for time records. -‘

~~~ ach record may contain up to 512 coordinates. Each record
also contains space for 128 items of descriptive information .
One to five data bases can be controlled. Each data base can
contain up to 90,000 records , where the actual limit depends
on record size and storage capacity of the peripheral device
employed for the data base.

~~This document describes Release 2 o~ the SMARTE program ,
which is compatible with IBM 370 computer systems. An earlier
Control Data Corp . CDC 6000 version , Release 1, al is
available , but it is not fully debugged or fully d u ented,
and its capabilities are more limited than for Releas 2 discusse
here.
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1. INTRODUCTION

V This report presents a description of the capabilities and the
operation of the SMARTE computer program. SMAWI~E is a specialized data
base management and analysis program designed to procl~ss scientific data
consisting of sets of coordinates for amplitude versus time or amplitude

V 

and phase versus frequency.

The data management capabilities allow for the creation, deletion ,
and editing of records. Records may be retrieved either explicity by
name or by conditional searches on record item values. Retrieved
records may be (1) dumped to a storage device for later processing by
oth€~r programs, (2) used as the subject of built-in and user specified
reports, or (3) further analyzed with built-in analysis algorithms. The
built—in analysis capabilities allow for the scaling, shifting , and
combining of records. Additionally, Fourier transforms can be generated
for time records.

V Each record may contain up to 512 coordinates. Each record also
contains space for 128 items of descriptive information. One to five
data bases can be controlled. Each data base can contain up to 90,000
records, where the actual limit depends on the record size and the
storage capacity of the peripheral device employed for the data base.

This document describes Release 2 of SMARTE , which is compatible
with IBM 370 computer systems. An earlier Control Data Corp. CDC 6000
version, Release 1, also is available, but it is not fully debugged or
fully documented , and its capabilities are more limited than those of
Release 2. Appendix A describes major program variables, appendix B
lists procedures for executing the program, and appendix C lists seven
example runs. Copies of the program source listing are available upon
request.

SMARTE was developed at the Harry Diamond Laboratories over several
years as support for various electromagnetic pulse (EMP) vulnerability
and hardening tests of defense systems. The software comprises several
routines contributed by individuals other than the author. Comments in
the source listings of the various routines cite those responsible for
the generation of each routine. Special mention is warranted for Joseph
R. Miletta and Jere D. Dando, who defined the need for this program and
who were responsible for pushing its development. Throughout the
development of the code, Miletta served as a consultant in all technical
areas.

9 
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2. DETAILED DESCRIPTION

This section explains SMARTE capabilities and details the methods
employed by the program to provide these capabilities. General
instructions for exercising the program are provided in section 3, and
section 4 explains the various directives that the user provides as
input to control the program execution.

Many parts of this section, especially those describing programming
technique, are important only to someone who needs to debug or modif y
the program software. It is recommended that the reader who wishes only
to employ the existing program skim over this section and go to
sections 3 and 4 for instructions on using the program. Many terms used
in this section and in later sections that have ambiguous meanings or
special meanings in this report are explained in the glossary.

2.1 Capabilities

SMARTE was designed to manage and perform limited analysis on
data records created by various EMP vulnerability and hardening tests of
electronic systems. The raw test data from such tests exist initially
as photographs of oscilloscope displays. These photographs are
digitized (converted to a set of numerical coordinates) and stored on
some computer compatible storage medium, usually magnetic tape, before
being loaded into a data base by SMARTE. The data from each photograph
and descriptive information are stored as a separate data base record.
Several records , corresponding to different oscilloscope settings,
generally make up a full physical test measurement. Test measurements
are described with test point names of 17 characters (sometimes fewer)
that relate to the location of the measurement, the purpose, the system

V configuration, the simulator configuration , and so on. These test point
• names are used to generate a 20-character record name for the data base

records. Because of limitations in resolution and accuracy of test
equipment and especially digitization equipment, data can more than
adequately be represented by sets of 512 coordinates or less.

The capabilities and the requirements of SMARTE are generalized
so that the program may be employed to process many types of data not
like those for which the program was designed. The following paragraphs

V describe the program requirements and the limitations when other forms
of data are processed .

The program is structured to handle two types of data base
records: time records and log—frequency records. Time records may
contain up to 512 pairs of coordinate values. The abscissa values must
represent time information, whereas the ordinate values may be any of

10
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several physical quantities. The coordinate pairs must be ordered by
increasing time values. In other words , a time record coordinate set
must correspond to some quantity that is a single valued function of
time. The time values may be equispaced or random in interval . All
time values are assumed to be in unit - of seconds.

Coordinate pairs for data that do not represent a single valued
function of time may be stored as time records with certain program
limitations. Fourier analysis is not possible for such records. A lso ,
the built—in report facilities yield erroneous unit labels. If the data
do not represent a function of time, but do represent a single valued
function , then the other analysis capabilities can be used .

Log-frequency records may contain up to 512 sets of coordinates
that consist of amplitude, phase, and frequency values. Only amplitude
and phase values are actually stored in data base records. An initial
frequency value and a frequency interval are stored instead of the
complete set of frequency values. Log—frequency records contain
coordinates ordered by increasing frequency value, and the frequency
interval is logarithmic. All frequency values are assi~i~~! to be in
units of hertz (cycles per second). Phase values are assuxr~ d to be in
degrees.

For both time records and log-frequency records, the program is
set up to handle a~plitude units of (1) volts per meter, (2) amperes per
meter , (3) volts , (4) amperes , (5) coulombs per meter squared—second , or
(6) tesla per second (1 tesla equals 1 weber per square meter) .
Coordinate sets representing other units or quantities may be handled by
the program with little problem. The only program function affected by

V nonstandard ordinate units is the plotting function , which normally
V generates ordinate labels appropriate for the data record.

If he uses other than ctandard units, the user must be careful
that he is consistent . The user is responsible for assuring
compatibility between the units of records in analysis operations.

Each data base record contains 128 items of descriptive
information and 0 to 1024 coordinate values. The descriptive items
include information of interest to the user and also information used by

V the program. SMARTE currently handles data bases of up to 90,000
records. This capacity may not be realizable with some computer systems
due to the physical capacity of direct access storage devices and due tc
the variable size of data base records. The program can control up to
five data bases during one computer run. When more than one data base
is under control, then alternately one data base is assigned by the user
as the primary data base. All functions may be performed on records
resident on the primary data base, whereas only limited functions can be
performed on the other data bases.

11
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The data management capabilities include the abilities to
create, purge, and edit data base records. Records may be created from
data input or from certain analysis operations. Records may be purged
either explicitly by name or by by conditional search. The editing
capability allows the user to alter the values stored for the
descriptive items .. Editing may be performed on individual records or on
groups of records.

Records may be retrieved from a data base either explicitly by
name or by conditional search. The conditional search feature allows
the user to search a data base for records whose item values match
specified conditions. Any of the record descriptive items may be the
subject of examthation in a conditional search, and there is no limit on
the number of conditions that may be specified.

Records that have been retrieved may be further processed by
other program functions. A sort capability provides the capability of
changing the order in which retrieved records are processed. The sort
function can be based on any of the record descriptive items and may be
used repeatedly to sort on higher levels.

V Retrieved records may be used as the subject of various types
of reports or may be used as input for built—in analysis functions.
Several built-in report types include several summary table formats,
plots, and tabulations of full record contents. A generalized report
generation function allows the user to define custom reports. Retrieved
records may be dumped to a storage medium for later processing by other
programs.

The analysis capabilities include the abilities to shift and to
scale the amplitude or abscissa values or both for any retrieved records
by a constant amount specified by the user. Fourier transforms can be
calculated for time records by a piecewise linear integral Fourier
transform technique. Resultant frequency records may be stored as new
data base records. Any number of records may be combined by a choice of
several concatenation algorithms, and the results may be stored as new
data base records. The final analysis capability allows the user to
write a FORTRAN subroutine that may perform calculations based on the
contents of retrieved records and input data, modify record contents, or
both.

12
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2.2 Program Language and Structure

SMARTE is written exclusively in the FORTRAN language. To the
extent practical, it is written in American National Standard (ANS)
FORTRAN.1 The non-ANS FORTRAN features used fall into two categories.
(1) Checking for end-of-file marks is performed with all formatted READ
statements and with most other READ statements. (2) Input and output
performed with the direct access data base devices employ statements
that are unique to the computer system manufacturer , since ANS FORTRAN
does not define this type of input/output.

Release 2 of SMARTE, the subject of this report, is written for
an IBM 370 computer system.2’3 Application of the program to date has
been on an IBM 370 model 168 system operating with VS2, Release 3.7.
With this system, the program is compiled with the FORTRAN H-Extended
compiler with the XL (extended logic) option in effect.

SMARTE is set up for either batch or interactive access. Input
to the program is identical in content and format for both modes of
access. For interactive access, the program provides prompting to
logical unit 6 prior to the execution of each READ statement associated
with directive input on logical unit 4.

The major program variables used are described in appendix A.

2.3 Data Base Security and Passwords

Several types of passwords are required by the program to
access data bases and perform program functions. Optionally, the user
may define additional passwords via the computer system job control
language to further protect program software files and data base files.

The first input to SMARTE must be an access password. The
V value entered is matched against values defined in subroutine PASS to

determine (1) whether prompting is desired or not, (2) which type of
access is to be used, either interactive or batch , (3) whether debugging
output messages are desired or not, and (4) how much access is allowed,
either read only or read and write.

• 1Ameri can National Standard FORTRAN , United States of America
V Standards Institute, (JSAS Standard No. X3.9-1966 (1966).V 2IBM System/360 and System/370 FORTRAN IV Language , International

Business Machines Corp. GC28— 6515-1O (1974).
V 3mM OS FORTRAN IV (H-Extended) Compiler Programmer ’s Guide,

V International Business Machines Corp. SC2B-6852-2 (1974).
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If a prompting desire is recognized, prompting is performed for
all directive input entries. If interactive access is recognized, then
program detected error conditions, which normally result in program

termination , instead terminate only the current task being performed.
When a debugging desire is recognized , limited additional program
messages are generated during the processing of some tasks.

The security feature of the access password is the
V determination of either read only or read and write access permission.

If read only access is recognized, then the user is not allowed to
execute any of the program functions that alter the contents of any data
base in any way. Read only access allows the user to exercise any of
the query functions that include all retrieval and report generation
capabilities.

A second password , an initialize password, is required by the
program whenever the user attempts to establish a new data base. This
password protects against creating a new data base on a file that
contains an existing data base and against destroying the existing data
base. The creation of a new data base is requested of the program via
the INITIALIZE directive (sect. 4). The initialize password is provided
as a supplementary input entry with the INITIALIZE directive and is
evaluated by subroutine INITIL.

2.4 Data Base Structure

SMARTE creates and transfers information to and from data bases
by the IBM FORTRAN direct access statements .2 These include a DEFINE
FILE statement , a FIND statement, and special READ and WRITE statements.

When SMARTE initially creates a data base, it does so via a
DEFINE FILE statement. This statement requires that the maximum size of
the data base be defined at creation time. The program is set up to
automatically define the data base to be one of the three sizes,
depending on the logical unit number assigned with the computer system
job control language to the data base. The sizes are 9000, 33,000, and
90,000 physical record units (PRU’s). One PRU equals 128 IBM 32—bit
words. (One word equals 4 bytes, and 1 byte contains 8 bits.) A data
base record is variable in size and is composed of from 1 to 9 PRU’s.

V Throughout this report, the term “record” refers to a data base record,
not a PRU, unless either “PRU” or “physical record unit” is explicitly
stated.

2 18M System/360 and System/370 FORTRAN I~ Language, International
Business Machines Corp. GC28—6515—1O (1974)

14

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V V ~~~~~~~.



- - ~~~~~~~ -- V ..,~ ~VV~ V .V V V V ~~V V~~~~~~~ V V - V  ~~~~~~~~~~~~~~~ -
.- 

-
~~~~~~~~~

-

-.

The minimum information stored for each data base record is the
descriptive information, 128 items. All 128 descriptive items are
stored whether all items have defined values or not. Each item in a
data base record uses one word of storage. Therefore, the descriptive
information takes up 1 PRU. Additional storage used by a data base
record depends on the number of coordinates in the record. Integral
numbers of PRU ’s store each data base record. If a record contains 150
coordinates, for example, then space is needed for 128 descriptive items
plus 300 coordinate values. The total 428 words require 4 PRtJ ’s. The
maximum allowed number of coordinates, 512, yields a data base record of
1152 words, which is exactly 9 PRU’s.

Depending on the size of data base records in a data base, the
number of records that can be stored in each size of data base ranges as
follows:

Records
PRU size

Mm Max

9,000 1,000 9,000
33,000 3,666 33,000
90,000 10,000 90,000

SMARTE monitors the space used in each data base and issues an
error message if an attempt is made to store too many records. The
actual sizes of data bases are always 2 PRU’s larger than the nominal
sizes indicated in the table above. The extra 2 PRU ’s allow for the
data base control record and 1 PRU of scratch space at the end of
information.

A 33,000-PRU data base uses 2760 tracks of storage on an IBM
model 3340 disc drive. This is just under one third the capacity of
such a drive. If a user needs to alter the set data base sizes, he must
alter the appropriate file definition statements in subroutine DBDEF.

In the Release 2 version of SMARTE, a master index containing
PRU locations on the data base storage device is automatically
established and controlled by system software when using the direct
access statements. SMARTE identifies each data base record by a record
identification (ID) number, which it stores with the record as one of

V 

the descriptive items. This record ID corresponds to the number of the
first PRU of the data base record. It is the first P1W of each data
base record where the descriptive items are stored.

The first record stored in the data base is the data base
control. record, of 1 P1W size, which is used by SMARTE for controlling
the data base. The data base control record has a record ID of 1. The

15
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actual data records use consecutive record ID numbers beginning at 2.
The first data record stored then has a record ID equal to 2. If this
record is 4 PRU ’s in size, for example, then the second data record
stored has a record ID equal to 6.

2.5 Data Base Control Record

The data base control record contains 128 words of storage, of
which only 11 are currently used by the program. This record is stored
as the first record on each data base and is used by the program to
control the data base. The program reads this record into array IDBCR
when a data base is assigned as the primary data base and updates the
information in both the array and on the data base as execution
proceeds. The information stored in this record corresponds to the
values stored in array IDBCR (app A).

With this record, the program can determine the maximum and the
currently used space in the data base. It can determine where to store
a new record. An ID number assigned to a data base at creation also is
stored in this record.

V References to subindexes in the explanation of the contents of
array IDBCR do not apply to Release 2. Subindexes are used only in the
CDC 6000 version, Release 1, of SMARTE.

2.6 Record Structure

Each data base record consists of from 128 to 1152 words (and
is thus stored as 1 to 9 P1W’s). For each record, 128 descriptive items
are always stored. Also, the record can contain 0 to 1024 numerical
values corresponding to 0 to 512 coordinates. Each descriptive item and
each coordinate value use one word of storage and are referred to as
either a word or an item.

The descriptive information is stored as items 1 to 128, and
the coordinate values are stored beginning at item 129. The record
items may be one of four types (format) . Table I describes the
structure of a data base record. In the table beside each item number
are its type and a description of the information intended to be stored
for that item value. The type of each item cannot be changed without
fundamental changes to the program. The actual information stored in
the item, however, in many cases does not have to agree with the
description given in the table. The descriptions in the table are
provided as guidelines and correspond to past applications of SMARTS. 

V
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TABLE I. DESCRIPTION OF RECORD CONTENTS

Da t a Description of it em
type

I Al •‘~Record name (test point name), charac te r 1
2 A l ~Record name (tes t point name), character 2
3 Al ~Record name (tes t point name) , character 3
4 Al ~Record name (tes t point name), character 4
5 Al Record name (test point name), charac ter 5
6 Al Record name (test point name), character 6
7 A l Record name (test point name) . character 7
8 A l Record name (test point name), character 8
9 Al Record name (test point name), character 9
W Al ~Record name (test point name), cha rac te r 10
II Al ~Record name (tes t point name), cha rac te r 11
12 Al ~Record name (test point name), character 12
13 Al ~Record name (tes t point name), character 13
14 Al ~Record name (test point name) , charac ter 14
15 Al ~Record name (test point name), charac ter 15
16 Al ~Record name (test point name) , character 16
17 Al ~‘Record name (test point name) , charac ter 17
18 Al ~‘Record name , charac ter 18 (record major type)

(I = sin g le photo di g i tization from W2500)
(2 — time tied di g itization from W2500)
(3 single photo di g itization from HP 2ll 6C)
(4 — type 3 records--comb i ned)
(C type 3 records--frequency t ransformed)
(D = type 4 records--frequency t ransformed)

19 Al ‘~Record name , character 19 (record group)
20 Al  ~Record name, character 20 (record group sequence)
2 1  I ~Record ID (record master name)
22 A2 -Measurement comment , part 1

V 23 A2 -Measurement comment. part 2
24 A2 -Measurement ,oriment . part 3
25 A2 -Measurement comment , part 4
26 A2 -Measurement coment , part 5 (priority classification )
27 A2 -Measurement comment , part 6
z8 A2 -Pulser type
29 I -Pulse number
30 A2 -Driver location , part I
31 A2 -Driver location , part 2
32 A2 -Drive r location , part 3
33 F —Driver leve l
34 A2 -Drive r confi gura ti on , part 1
35 A2 -Drive r confi guration , par t 2
36 I -Da te
37 I —Time
38 A2 -Measurement type
39 A2 -Probe serial number , par t I
40 A2 -Probe serial number , par t 2
41 A2 -P robe serial number , par t 3
42 A2 -Al ternate name (seven or ei gh t character tes t point name), part I
43 A2 -Al ternate name (seven or ei gh t character test point name), part 2
44 A2 -Al ternate name (seven or ei gh t character test point name), part 3
45 A2 -Alternate name (seven or ei ght character test point name) , part 4

17
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TABLE I . DESCRIPTION OF RECORD CONTFNTS (coN r o)

It e m  Data Description of item
type

46 A2 -Probe attenuation , part I V

47 A2 -Probe attenuat ion , part 2
48 A2 -Integrator , part I
49 A2 -Integrator , part 2
50 A2 -Tran sriiit ter attenuation , part I
51 A2 -Transmitter attenuation , part 2
52 A2 -Instrumentat i on unit , part I
53 A2 -Instrumentation unit , part 2
54 F -Measurement scale factor

V 55 I -Horizontal scale setting 1
56 I —Vertical scale setting I
57 I -Horizonta l ‘,cale setting 2
58 I -Vertical scale setting 2
59 I -Horizontal scale sett inq 3
60 I -Vertical scale setting 3
61 I -Dat a code
62 I - Original number of points
63 I ‘ Ab sci ssa indicator

O = Time
= Fr equency --logarithmicall y spaced V

64 F +Absci ssa scale
65 F +Absc ssa sh i ft value
66 I +Ordina te indicator

0 = Volts per meter
= Amperes per meter V

2 = Volts
3 = Amperes
4 = Coulombs per meter squared-second
5 = Tesla per second

67 F +Ord i nate scale
68 F 4-Ordinate shift value
69 F -Rotation value
70 I ‘Number of data po ints
71 I -Source of record indicator

= Hewlet t-Packard HP 2lI6C minicomputer
2 = Westing house W2500 computer , Pickens , MS , format

72 I -History indicator
0 = Si ng le photo di g itization

= Time tied
73 I -Normalization indicator
7L~ F -Normalization factor
75 I + Interpo lation indicator

0 = Not interpolated
= Equisp aced interpolated

76 I -ID reference I (group number)
77 I -ID reference 2
78 I -I D refe rence 3
79 I -I D reference 14

80 I Number of blocks of storage used

18
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TABLE I. DESCR IPTION OF RECORD CONTENTS (CONT D)

I , ~ . 
D~i - Di - ( I ri f I V

8 I F — T i r  -IhO I i  va I uc I
82 -T h r -,huld va lue  2
83 F - TI, i , sht )  Id Va I Ut 3
84 F - Th r. -~ho Id va l  ut 14
85 F -Th rt --,huld va luu 5
86 I — U ; d a t i .  It -v t -  I of lii i V . . t r , Id V~ I IUt ~-
8/ F — P . , ;  Ii, i i  I.,t,, It,  L i i r ~ h o l d  v a l u
88 1 — R i  t 1 f dat . i  Lu t i ,  ~~.h Id v i  I ui 2
89 F —R , t ~ o t da t a  tu  t hr~~- hoId vu l ut- 3

V 
90 F — R u t  io iii dat , to t h r i - i r o ld  value 4
9 I — h i  lo  f d i  a t i  t hi hi ,I~I vu 1 ut 5
92 I —M c r i i t i  liii i - I  nui~b i  l,f , rt f l (t , ( I O — d i ii I n t i i ; t r )

D i q i t - , I , 2 = s i l t -  coil (16 P = P i c k c n - .)
Di ii t — , 3 1 10 = ii ; I tat  t n  n i~~b

93 1 f D.i I I p~~iL , ut i— .u l u t - v i p l i t  wit Va Iur

94 F +C c j r i V p o ( i ,.j or ; ub-,,. I -_ -~~i v a l  ut of pt-uk.
95 F — D i t i c i i i r a c t c r i s t  Ic I

D t’ c i y  t I iii, for  I ii,- r co rd -,
Bar idw i  r i t h  f o r  Ir qu .ncy rc- i..i ir i l -,

96 1 — D, it u  c h i r . i c t e r i , t  I c  2 :
f t,1 t i l t  r ,co r i I - ,— — t  p , .  t n  0 I~~ c u t  o f  i uI

97 F — D i t j  c h , i ra c tc rP, t Ic 3 ( i r ~~u;i ik )
98 1 — D i i i c l ia ra c te r i t Ic  14 ( t o t a l  in t -n- , i t~ liii t io u p)

V 99 F — bu t t character i -, t i c 5 ( I  rol v i  iuu I or p nt i n -, it  y
100 F — D i t i c h a ra c t e r i , t  Ic 6 ( ,ccui~iu i , i t t - d  lu I n s i t y  t o ,  I i r~~

uni l p r e v i o us  i jroup  h r

10 1  A2 — R ~ c u r d d c c  r i p t  i i i , pa r t  I

I2 5  P2 — R c  ord de-.c r I p1 or, . i i  rI 25
126 1 Da t a  c h u r u c t c - r i , t  ic  7 ( - t i l e d  i roup

I or Io ip I requcnc y r c c  ord~ — — h a , i -  10
I i ;  ol I ri quency I n t’  r va  I

27  1 :D,,t ,i c h i r a c t t r i , I i c  8 ( — ,. i I ,d  ; t u l  i n t i n i t y  iii ; ,c i u p )
fo r  iii; f r Iq u incy  IV I.( o r i f . , — _ I , i , i  10
Ioq of  lii i I j u l  U I

V ,.quun(y va lue
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TABLE I . D I SCRI P TION OF RECO RD C O N T E N T S  ( C O N T D)

I t  ~~i 
D.j I t D c i  x p t ion I

I y lie

— 

128 F -Data characteristic 9
129 F tTime records—abscissa value I; frequency records—einplitude value 1
130 F *Time records—ordinate value I; frequency records—phase va l ue I
13 1 F ~‘Time records—abscissa value 2; frequency records—amplitude value 2
132 F ~Time records—ordinate value 2; frequency records—phase value 2

11 52 F *Time records--ordinate value 512; frequency records—phase va l ue 5 12

Note: This table descr ibes the items that are stored in each record of the data
base. Each i tem corresponds to a word of storage in the data base. In the
column labeled “Descri ption of the item,” each description begins with a special
character. The meaning of these characters is defined as follows :

* The item affects program execution . The contents of the item must match
the description , except where text is enclosed in parentheses . Text enclosed
in parentheses refers only to special applications.
The item does not affect program execution , but the program does assume
special use for the item. One or mnre program functions alter the item
value . The use of tn = item is optional . Values may be left undefined.
The assumed use i—1 the item is given. Text enclosed in parentheses refers
only to specia.2 program applications.

- The item does not affect program execution , and the item value is not
altered by the program. The user may store any information for the item
as long as the information matches the format specified in the column
labeled “Data type .” The value of the item may be left undefined. The
description provided refers only to special program applications.

Data type: F Floating point.
I — Integer.
Al = Alphanumeric, one character left justified in word .
A2 — Al phanumeric, two characters left justified in word.

For log frequency records , the frequency values are not stored.
Instead , the base 10 log of the frequency interva l is stored in
item 126, and the base 10 log of the initial frequency value is
stored in item 127.

_-- -- 
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The Al and A2 item types indicate that 1 or 2 alphanumeric
characters, respectively, are stored for the item values. Any
characters that are part of the user’s particular computer system’s
character set may be stored in the items. On an IBM 370, one word has
four bytes and can hold four characters. SMARTE limits the number of
characters to two and thus wastes space to provide compatibility with
future applications with computer equipment where fewer characters are
stored per word.

In table I, the I item type indicates that an integer number is
stored for the item value. The F item type indicates that a floating
point (real) number is stored for the item value.

Certain requirements apply to information stored in each record
item. When item use is described as optional, the user can use that
item for any information that he desires, as long as its format matches
the type indicated for the item in table I. He may also leave values
for these items undefined. Record items are assigned values when loaded
from data input using the ADD directive (sect. 4). Additionally,
records can be created by built-in functions. Section 4 also describes
the EDIT and FIX directives, which may be used to modify descriptive
item values in existing records.

Items 1 to 20 (record name) .--Each record has a 20-character
record name assigned to it by the user when it is created. It never
changes unless it is explicitly changed by a user. The 20 characters of
the record name are stored, each character separately, as items 1 to 20
in the record. Items 1 to 20 must always be a record name. The -scheme
for how names are chosen is totally up to the user. In past
applications, character 18 has been used to indicate the record major
type, but it need not be. Likewise, character 19 has been used to
indicate a group of records that describe related data. Character 20
has been used to distinguish between records within a group. The record V

name is stored as 20 separate items to allow more efficient searching on
individual parts of a record name. Blanks and all other characters are
allowed as part of a record name. Record names need not be unique. It
is advisable to assign unique names, however , to identify all records by
record name.

Item 21 (record ID).——The record ID is stored as item 21. This
serves as the master name by which the program identifies and locates a
record. The record ID is assigned by the program and can never be
altered directly by the user in any way. A record ID for a given record

V 
depends on where a record is stored in a data base. For this reason, a
record ’s ID may change if the record is restored from a backup copy.
Either the record name or the record ID can be used to specify a record
for all program operations. Record ID’s are unique within a given data
base, whereas record names need not be.

21
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Items 22 to 62.--Record items 22 to 62 do not affect program
execution in any way and therefore can contain any desired information
as long as the information matches the type given for the item in
table I. The descriptions given in table I represent uses of these

V 
items for past data base applications.

Item 63 (abscissa indicator) . ——Item 63 must have one of the
values listed in table I. This item is used by the program as an
abscissa indicator value for determining the basic nature of the data
base record.

Item 64 (abscissa scale) . ——Item 64 is expected to be a scale
value relating to abscissa values. This item is updated whenever normal V

program functions are used to rescale coordinate values. Item 64 is
never used to control program execution , and it is therefore optional.
In past applications, this item was used to store the scale factor that
relates the current record abscissa values to the raw data abscissa
values in instrumentation units.

Item 65 (abscissa shift value) . —— Item 65 is expected to be a
shift value relating to abscissa values. This item is updated whenever
program functions are used to shift coordinate values. Item 65 is never
used to control program execution, and it is therefore optional.

Item 66 (ordinate indicator) . --Item 66 must have one of the
values listed in table I if the program is to produce plot labels
indicating the proper amplitude units. Item 66 is otherwise not used to
affect program execution. The ordinate indicator applies to ordinate
(amplitude) values for time records and amplitude values for
log—frequency records. Phase values for log—frequency records are

V always assumed to be in units of degrees.

Item 67 (ordinate scale) . ——Item 67 is expected to be a scale
value relating to amplitude values. This item is updated whenever
normal program functions are used to rescale coordinate values. Item 67
is never used to control program execution, and it is therefore
optional. In past applications, this item was used to store the scale
factor that relates the current record amplitude values to the raw data
amplitude values in instrumentation units.

Item 68 (ordinate shift value) . --Item 68 is expected to be a
V shift value relating to amplitude values. This item is updated whenever

program functions are used to shift coordinate values. Item 68 is never
used to control program execution, and it is therefore optional.

Item 69 (rotation value).——Item 69 is intended to contain a
rotation value (in units of radians) that relates the amount of rotation
applied to the coordinate set from its original position. The program
does not currently use this item, and it is therefore optional.

22
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Item 70 (number of data points) . —-Item 70 is expected to equal
the number of coordinates in the data record. This item must contain a
correct value for the number of coordinates and must be updated whenever
the number of coordinates is altered. Built—in analysis functions,
which create new records, set the value of this item appropriately.

Items 71 to 74. —-Record items 71 to 74 do not affect program
execution in any way and therefore can contain any desired information
as long as the information matches the type of the item specified in
table I. The descriptions given in table I represent uses of these
items for past data base applications .

Item 75 (interpolation indicator) . —Item 75 is used as an
interpolation indicator. Built-in functions that perform interpolation
set this value appropriately. This item does not affect program
execution, and it is therefore optional.

Items 76 to 79.--Record items 76 to 79 do not affect program
execution in any way and therefore can contain any desired information
as long as the information matches the type given for the item in table
I. The descriptions given in table I represent uses of these items for
past data base applications.

Item 80 (blocks of storage).--Item 80 is set by the program to
the amount of storage in PRU’s used by the record when the record is
stored . This value should not be set or altered by the user in any way .

Items 81 to 92.-—Record items 81 to 92 do not affect program
execution in any way and therefore can contain any desired information
as long as the information matches the type given for the item in table

V I. The descriptions given in table I represent uses of these items for
past data base applications. V

Items 93 and 94 (data peak) . ——The program assumes items 93 and
94 to be the amplitude value and the corresponding abscissa value,
respectively, for the coordinate in the data record that has the
largest absolute amplitude value. Built-in program functions that alter
coordinate sets automatically adjust these values or recalculate them as
necessary. The values stored for these items do not affect program
execution and therefore are optional.

23
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Items 95 to 125. —— Rec ord items 95 to 125 do not affect program
execution in any way and therefore can contain any desired information
as long as the information matches the type given for item in table I.
The descriptions given in table I represent uses of these items for past
data base applications.

Items 126 and ].27,--Items 126 and 127 must be used as defined
in table I for log—frequency records. For time records, these items are
optional.

Item 128.--Record item 128 does not affect program execution in
any way and therefore can contain any desired information as long as the
information matches the type given for the item in table I. The
description given in table I represents uses of this item for past data
base applications.

Item 129 and subsequent item ;_ .——Item 129 and subsequent items
are used to store coordinate values as described in table I. The total
number of items in the record is defined by the number of coordinate
values and is equal to 128 plus twice the number of coordinates. No V

other information should be stored by the user for these items.

2.7 Index Structure and Record Access

Release 2 employs a single master index for each data base that
allows the program to locate data base records on the data base direct
access storage device. Subindexes are used only in the CDC 6000 ver-
sion, Release 1 (not discussed in this report).

The master index contains addresses for all PRU locations on
V the data base storage device. The master index is automatically

established and maintained by system software. All necessary
information relating to the index structure is stored on the data base
device and is updated as necessary.

The record ID, stored as item 21 of each data base record ,
corresponds to an entry in the master index. This entry gives the
location of the first PRU of the data base record, which contains items
1 to 128. The other PRU’s that make up the data base record are stored

• in PRU locations found in index entries following consecutively after
the first.

The 128-word data base control record is stored as the first
PRU and, thus, has a record ID equal. to 1. Data records are stored
thereafter, with the first having a record ID equal to 2. If the first

V data base record , for example, requires 9 PRU ’s total, then the next
V data base record has a record ID equal to 11.
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To retrieve a data base record , SMA RTE must know the record ID
of that record. Subroutine DBGET is employed for record retrieval. The
first PRU of the record can be retrieved by executing the following
statement :

READ (LUDB ’ID) (RI (ITEM) ,ITEM=l ,128)

where LUDB is the logical unit number assigned to the data base and ID
is the record ID (item 21). The contents of the first 128 words of the
data base record are placed by the above statement into the f i rst 128
words of array RI. P.rray IR is equivalenced to RI (with zero bias) so
that integer values may be accessed. The number of total PRU ’s used by
the da ta base record is stored as item 80 and therefore equals IR(80) .
The number of words in the data base record , NOWDS , is calculated as
follows:

NOWDSmIR(80)*128

The remainder of the data base record can then be retrieved by executing
the following statement:

V READ (LUDB’ID+l) (RI(ITEM ) ,ITEM=l29 ,NOWDS)

At this point , the entire record contents would reside in array RI . The
actual valid record items equal this number :

l28+(2*IR (70 ) )

The data base control record is used by SMARTE to store the
additional pieces of information needed to control the data base . The
program always maintains a copy of this record for the primary data base
in array IDBCR. The function of the currently used items of this record
corresponds to the explanation of IDBCR in appendix A. As necessary,
the program updates both the array IDBCR and the data base control
record stored on the data base.

If the program wishes to retrieve a record without knowing its
V 

record ID, then a search must be made. The first PRU of each record is
examined to see if it is the desired record. When the desired record is
found , it is retrieved. Subroutine FIND is used to locate a record
given the record name, it.ems 1 to 20. Subroutine DBSER is used to
locate a record if other information must be matched. DBSER is the key
routine of the conditional search capability.

To store a new record, the program first sets up the record’s
contents in array RI (with array IR equivalenced to it as before). The
space required for the record is calculated and stored for item 80 as
follows :

25 
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IR(80)=(l28+(2*IR(70))+l27)/128

The program first attempts to store the new record in an existing hole.
By comparing IR (80) to IDBCR (8) ,  the program can find out if a large
enough hole exists. If adequate hole space exists, the record is stored
as described in section 2.8. Otherwise, the new record must be stored
at the end of information.

Before storing a new record at the end of information, the
program checks to see if adequate space remains in the data base.
IDBCR(1) gives the size of the master index, which is the total number
of PRU ’S that may be stored. If the space is not adequate, the attempt
to store the record is aborted , and a diagnostic message is printed. To
store the new record , the record ID (item 21) of the new record is set
to the next available record ID number , IDBCR ( 2 ) .  IDBCR (2) is then
updated . Words 7 , 10 , and 11 of the data base control record also are
updated. The new record is stored by executing the following
statements :

NOWDS=IR(80) *128
WRITE (LUDB ’ID) (RI (ITEM ) ,ITEM=1,NOWDS)

where LUDB is the logical unit number assigned to the data base and ID
is the record ID (item 21) . Subroutine DBPUT is used for all record
storage. DBPUT calls subroutine DBSWAP if a record is to be written in
an existing hole.

The above discussion is provided as an overview to assist the
user in understanding how SMARTE communicates with a data base storage
device. The discussion does not begin to cover all of the details
performed by the program in storing and retrieving records. For full
information , the user should refer to the programming statements and
comments in the following relevant subroutines:

DBDEF assigns a data base as the primary data base.

DBGET retrieves a record given the record ID.

DBPUT stores a record (see also DBSWAP) .

DBSER locates a record given information other than the
record ID or record name.

DBSWAP stores a record in an existing hole (called by
DBPUT).

DBVOID purges a record.

FIND locates a record given the record name .

26 

__*. _ .~~~~-. . .



_ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2 .8 P’irged Record Procedure

When a record is purged , it is not actually removed from the
data base. The space remains allocated. SMARTE flags the record so
that it is not considered for use in functions and so that it can be
located and overwritten by a new record at a later time. A new record
can use an old hole only if the hole is greater than or equal to the
needed size for the new record .

SMARTE flags the first purged record by setting its record ID
(item 21) to 0. That record ’s old ID is stored in word 3 of the data
base control record , and the size of the hole is stored in word 8 (in
units of PRU ’s) of the data base control record. If a new record is to
be added , a check of the data base control record shows if a hole exists
and if its size is adequate .

When a second or later record is purged , the negative of the ID
stored in word 3 of the data base control record is stored in item 21 of
the newly purged record, and the purged record’s old ID is stored in the
data base control record word 3. Word 8 also is updated to show the

V largest existing hole size .

No practical limit exists on the size of the chain of purged
record ID’s. The last purged record ’s ID is in the data base control
record word 3. If SMARTE goes to the record indicated by that ID , item
21 equals the negative of the ID of the next hole. But if the record
indicated by the ID is the last hole in the chain , item 21 equals 0.

If a new record is to be stored and a check of the maximum hole
size shows that a large enough hole exists , then the program sets out to
find a good hole. The program searches the hole chain for the first

V hole of adequate size. It then updates the data base control record and
modifies the chain to no longer include the selected hole. Item 80 ( the
space used by the record) for the new record is set to the size of the
hole , item 21 is set to the ID of the hole , and the new record is then
written over the hole. Subroutine DBPUT performs the search and the
bulk of the storage operation. Subroutine DBSWAP is called to actually
write over the old record.

2.9 Find File

SMARTE maintains a separate direct access scratch file in which
it records the identity of retrieved records. Since the file is a
scratch f i le , it exists only for the duration of the computer run.

27



- V  . - V

Two SMARTE functions that are requested by the user via the GET
and SEARCH directives (sect. 4) are used to retrieve records. These are
actually only identified in the find file. Nothing is done to the
records until later when the user requests via another directive or
directives that further processing be performed on the so-called
retrieved records.

The program stores two pieces of inf ormation in the find file
for each record identified there: the record ID and the logical unit
number of the data base storage device where the record resides.

The find f i le can handle 90 ,240 records. Creation and
maintenance of the find file employs the same type of direct access
input and output statements used for transferring information to and
from data bases. The find file is implemented by the following
subroutines:

FFCHEK checks for an entry in the find file.

FFGET retrieves an entry from the find file.

FFMOD zeroes an entry in the find file.

FFPAK packs the find file to eliminate zeroed entries.

FFPUT places an entry in the find file .

V FFPUT 2 (called by subroutine FFPUT) places an entry in
the find file in a way that avoids duplication
of entries.

The physical records stored on the find file are 1280 words in
size . Each such physical record contains 640 record ID ’ s and 640
corresponding logical unit numbers. Each V 

record ID and its matching
logical unit number are combined into one word for storing. Each such
word is an eight digit integer. The left—most two digits represent the
logical unit number, and the remaining six digits represent the record
ID number. Identity words of this form, for up to 640 records, are
stored in words 1 to 640 of the find file physical record. The
remaining 640 words (641 to 1280) are reserved for use by subroutine
SORT and the routines that it calls. Stored in these latter words by
subroutine SORT are record item values for the corresponding records
identified in words 1 to 640. The record item values stored are those
to be used as the basis of a sort.

V A COMMON block named D is used in all related routines and
contains variables NFINDS and IDFIND. The value of variable NFINDS is
updated whenever necessary so that it always equals the total number of
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data base records identified in the find file. Variable IDFIND is a

1280—word array that contains the contents of the find file physical
record currently being processed.

Records are initially identified in the find file (in the order
retrieved) with a GET or SEARCH function. The find file contents
thereafter remain fixed unless a GET , SEA1~ H, CLEAR, or SORT directive
(sect . 4) is issued by the user.

A GET directive generally causes additional records to be added
to the end of the find file.

A SEARCH directive may cause record entries to be added to the
end or deleted from the find file depending on the nature of the SEARCH
function specified.

A CLEAR directive performs the sole function of removing all
entries from the find file. Actually, all that is done is that the

V value of NFINDS in COMMON block D is set to 0.

A SORT directive lets the user reorder (sort) the entries in
V the find file.

New entries for the find file are placed in consecutive storage
locations. If a potentially new entry matches an existing entry, no new
entry is made. Whenever an entry is to be removed , its ID entry is set
to 0. After zeroing one or more entries, before operations on the find
file are completed, the find file is repacked to remove all 0 entries
(record ID and associated logical unit number).

2.10 Stop Codes and Error Messages

SMARTE attempts to avoid any unwanted situations or errors by
constantly checking the validity of operations being requested by the
user. The bulk of these checks verifies user supplied directive input.
Numerous other checks are made as well, whenever possible, to identify
problem areas.
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Generally, when the program identifies an error or a problem , a
message is printed on the normal output device, logical unit 6. Table
II lists the problems that when identified by the program terminate the
task in progress. The text (column “Cause”) is printed, possibly along
with additional informative messages. If the program is being accessed
interactively, the task then is terminated, and the user may continue
with other operations. On the other hand, if the program is being
accessed in a batch mode, then a STOP statement is executed, and the run
is aborted.

The numbers listed in table II are those that appear in the
corresponding STOP statement for each problem. For example, stop code
6577 is associated with the lack of a read/write access password where
required. In subroutine SMACOM , the following statement appears:

6577 STOP 6577

The number to the left of STOP is a statement label. The number to the
right is a value to be passed to the computer operating system. The
statement labels are always used to aid in the location of the statement
in the software.

When SMARTE runs on the IBM 370, the stop code is included in
the completion statistics for the computer run, unless the user has
requested via job control language that all system messages be
suppressed.

The last entry in table II is not for an error, but corresponds
V to the STOP that normally ends SMARTE runs.

Numerous nonproblem messages are generated throughout the
execution of the program to inform the user about the progress of the
program. The sole reason for some of these messages is to provide
diagnostic help should an error be detected later by either the program
or the user.

The error diagnostics that are generated by the program and
those that are generated by the computer operating system provide
varying degrees of insight into the actual problem. A useful point to
remember is that all messages are printed as processing proceeds, and
therefore, by examining the preceding output, the user can almost always
determine the operation that was being attempted when an error occurred.
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TABLE II. SMARTE STOP CODES

Code Rout i ne Cause
1001 DBPUT I tem 21 of record not 0 when DBPUT called
1047 RDUMP Inva l i d dtanp direct ive packet
1057 EDIT Record to be edited not found
1077 EDIT Edit not possi ble--find file empty
1277 RPT Error encountered during execution of REPORT

direct i ve packet (See addit ional messages in output.)
1777 DBSER Invalid search operator for specified item
3177 ME SAGE End of file (EOF) encountered during buffe r in or buffer out

operation
3277 I4ESAGE More than five parity errors encountered during

buffe r in or buffer out operation
4777 SURCH2 Invalid SEARCH dire c tive packet
5667 FFPUT 2 Find fi l e capacity exceeded
5677 PLOTO I invalid PLOT direct i ve packet
5777 SORT Invalid SORT directive packet
6067 TAPEC TAPE C option cannot be processed (See message in output.)
6077 DBPUT Data base capacity exceeded
6167 FOUR Read/write password required to store records
6~77 FFPUT Find file capacity exceeded
6267 COMB Combination cannot be performe d (See additional message

in output.)
V 6277 FOUR Invalid FOURIER directive packet

6367 COMB Invalid COMBINE directive packet (See additional
message in output.)

6377 HISTO Invalid HISTOGRAM directive packet
6467 SKALE Invalid SCALE directive packet
6477 EDIT Invalid EDIT directive packet
6567 SHIFT Invalid SHIFT direct i ve packet
6577 SMACOM Read/write password required for next direct i ve
6667 MOD Subroutine MOD (needed for FIX directive ) not suooli ed

by user
6677 SEARCH Invalid SEARCH direct ive packet
6767 EXAM IN Uncorrectable error on Input tape
6777 OUTPUT Invalid OUTPUT directive packet
7067 DECK Incomplete record as input
7077 DE CKA Incomp lete record as input
7167 DBDE F Attempt to specif y more than five data base files
7177 DECKA Too many coordinates in i nput record
7267 TEXT2 Next directive not available at this time
7277 GET Invalid GET directive packet
7367 DBDEF Invalid data base file sp e cificat i on
7377 PASS I nva l id  access password
7467 TAPEA Invalid directive modifier card with ADO TAPE A option
7477 PURGE Invalid PURGE directive packet
7567 RPT I nvalid REPORT directive packet
7577 I N I T I L  Mi ss ing or in val i d I N I T I A L I Z E  password
7667 TAPEA Input not compatible with TAPE A option
7677 ADD Invalid ADD directive packet
7767 SMACOM Inva lid directive encountered
7777 SMACOM Norma l termination
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Unfortunately, all errors are not detectable by the program.
An attempt has been made to have the program (rather than the computer
operating system) identif y errors since the program can invariably
provide more specific diagnostic messages. Many errors can still occur,
however, that the program cannot handle. The most common type of error
that causes a program abort by the computer system (for interactive or
batch access) occurs when a user provides invalid numerical input when
the program is anticipating a numerical value . Currently, SMARTE cannot
read free form input . All formatted READ statements for numerical
values use E , F , or I format specifications. Whenever an invalid
character is entered on such an input statement, the computer operating
system aborts the run, and the diagnostic message generated may be
cryptic.

The user can enter a special access password that causes the
program to generate additional limited message output for normal
processing of certain directives.

2.11 Subroutine READHP

Subroutine READHP is employed by the ADD directive when the
TAPE C option is used (sect. 4 ) .  Subroutine READHP is used to read
digitized data from magnetic tapes produced by the HP 2l16C minicomputer
digitization system.~ This routine should not be confused with
subroutine READHD also associated with the ADD directive.

V Subroutine READHP attempts to read, on each call , the next
available block of data from either (1) an HP 2116C minicomputer
prepared seven-track magnetic tape or (2) disc copy of the tape. Each
block of data is of constant size and represents information that in its
original form was an array of 564 nonnegative integer numbers of 16 bits
stored in the core memory on the HP 2ll6C. That information is written
to the magnetic tape as follows.

For each 16—bit HP 21l6C word , three 6-level tape characters
are written. Each tape character is composed of 7 bits, of which 6 are
information bits from the original 16-bit word and the 7th is an odd
parity check bit. Bits 0 to 5 are written as character 1; bits 5 to 10
are written as character 2; and bits 10 to 15 are written as character

V 3. For example, for the decimal integer value 520, the 16—bit
representation is as follows:

0 000 001 000 001 000

L+C. A. Reddish , Analysis Package Operation Manual , EG&G AL-954 (June
1973).
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This word would be written on magnetic tape as follows:

First character 1000000
Second character 0010000
Third character 0001000

Subroutine READI-IP returns to the calling program in array IDATA
the 564 desired integer values configured as IBM 370 compatible 32—bit
words.

Variable LU, supplied by the calling routine, specifies the
logical unit number of the input data.

Variable IFLAG is sent by the calling routine with a value of
either 0 or 1. IFLAG equal to 0 indicates that the input data are on
magnetic tape. IFLAG equal to 1 indicates that the input data were
previously copied to disc.

Variable IFLAG is returned by subroutine READHP with a value of
—1, 0, or 1. IFLAG equal to -1 indicates that an uncorrectable error
was encountered while the program was attempting to process input.
IFLAG equal to 0 indicates that an end of file or end of information was
encountered while the program was attempting to read input data . IFLAG
equal to 1 indicates a normal return with good data.

The FORT RAN call format for READHP is as follows:

CALL READHP (LU ,IFLAG,IDATA)

V 3. OPERATION

This section explains the details of how to execute SMARTE. The
V modes of access are discussed and compared. All of the input required V

by both the program and the computer system is described. The output
generated by the program is explained.

3.1 Program Access

The two basic techniques that can be employed to exercise
SMARTE are batch access and interactive access. Both have advantages
and disadvantages. The manner that is preferable depends on several
factors including the type of tasks to be performed and the nature of

V the computer system used.

33

_ _ _  _ _ _ _ _ _ _ _ _ _  V V~~~~~~~~~~~~~~~V



V V ~~~~~~~~~~V V V V  V V V ~~~

The content and the format of input required by SMAR1~E are
identical for both modes of access. Only the physical media differ.

3.1.1 Batch Access

For batch access, all input is prepared before the run and is
submitted to the computer system as a single transaction. The input for
the run , including all computer system job control language, the SMARTE
directive deck , and other optional symbolic input, is prepared before
the run on 80-column punched cards, card images stored on a disc storage
device, or both.

Normally , the user prepares a single card deck, including the
above-mentioned information, and submits it to the computer center for
processing. Some time later, the cards are returned, and the user
receives a printer listing that contains all SMARTE output as well as a
record of the computer system activity relating to the run .

Batch access is well suited to production jobs (similar runs
that are repeated with little or no change to the input) and to jobs
that produce a large quantity or a special output. Some computer center
operating policies may allow only batch access of SMARTE if data bases
reside on private disc packs that must be mounted on shared disc drives
or if magnetic tape input/output is required.

3.1.2 Interactive Access

With interactive access, the input is provided to the
computer system as separate transactions, and the computer system 

V

generates the corresponding output as it receives these transactions.

The user communicates with the computer system via a keyboard
entry terminal. Normally, the user begins by initiating a stored file
of system commands that instruct the computer system to execute SMARTE
in a prescribed manner. The user then enters the SMA~ FE directive input
for the desired tasks as the program proceeds. A printed output is
normally returned to the user ’s terminal, but SMA R~E allows the output
from certain directives to be diverted to an alternative device, which
may be assigned to a remote high speed printer.

An advantage to interactive access is that the results are
generally received much more quickly than with batch access. Also , the
user can compose directive entries based on results received or being
received in the current run. A third major advantage is that directive
input errors are generally brought to the user’s attention immediately

V by the program, and the user has an opportunity to correct them .
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A disadvantage to interactive access is that some computer
systems respond slowly to interactive transactions and thereby consume a
large amount of the user ’s time. Also, some computer center operating
policies may not allow interactive access if data bases reside on
private disc packs that must be mounted on shared disc drives or if
magnetic tape input/output is required.

3.2 Input

To execute SMARTE , a user must supply to the computer system as
input two types of information. The first type is a set of command or
job control language entries that instruct the computer system to
execute SMARTE in a prescribed manner. The second type of information
required is the input required by the program itself.

The second type, the SMARTE input, can be further classified
into four categories : (1) directive input, (2) FIX data input, (3)
header input, and (4) ADD/EXAMINE input. Directive input is always
required. The other categories are optional, depending on the tasks to V

be performed.

3.2.1 Computer System Command and Job Control Language Input

The command or job control language input must supply to the
computer system all of the information that it needs to execute SMARTE.
The program is written entirely in FORTRAN. It is written in ANS
FORTRAN to the extent practical. It is compatible with the IBM 370
FORTRAN H-Extended compiler. The program must be compiled with the XL
compiler option. The remaining discussion assumes that the program has

V been compiled and that an executable load module has been produced.

The command or job control language input first must identify
the location of the program executable load module and, second , must
assign all of the input/output devices required by the program. The
input/output devices used by the program are summarized in table III.
The table indicates the purposes and attributes required for each
device.

Appendix B contains examples of procedures to execute SMARTE.
Command list procedures (CLIST’s) are used for interactive access, and
the batch job decks are for batch access. The actual form of these
depends on the computer system used. The ones supplied in the appendix
are useful examples that should be adequate for creating the needed V

procedures for any user ’s application.
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TABLE II I .  SMARTE INPUT/OUTPUT UNIT ASS I GNMENTS

Application Log ical unit number , alias , type

Fix data input LU 1 (sequential)
Header input LU 2 (sequential)
Test point data base LU 3/TPF (direct access)
Dir ective deck LU 4/INPUT (sequential)
ADD/EXAMINE data input LU 5/FILE I (sequential)
Printer output LU 6/OUTPuT (sequential)
Scra tch file/find file LU 7 (direct access)
Data base device LU 8/DB (CDC 6000 vers i on only)

(direct access)
SMARTE dump file LU 9/DUMP (sequential)
Data base dev i ce Lii 10 , 11 , 12 , 13, 11e (IBM 370 vers i on only)

(direct access)
Scratch fil e LU 20 (IBM 370 version only) (direct access)
Secondary print output LU 21 (IBM 370 vers i on only) (sequential)
Scratch file LU 22 (IBM 370 vers i on only) (direct access)
CALCOMP p lotting No LU/PLOTTAPE (IBM 370 vers i on only) (sequential)
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3.2.2 Directive Input

The directive input includes all of the directives and the
associated supplementary entries that the user provides to the program
to direct the program to perform the desired functions. This input does
not include the various possible data inputs. As indicated by table
III, directive input is provided on logical unit 4. For interactive
access, this input is usually provided via a keyboard entry terminal.
For batch access, directive input (also referred to as the “directive
deck”) usually is in the form of a card deck included as part of the job
deck.

In this discussion , an entry refers to a single line or a card
of input. For interactive access via a keyboard terminal , this is a
line of zero or more characters followed by a return, a carriage return,
or an equivalent line termination code. For batch access, this is a
single 80—column punched card or card image.

The first entry that must be provided by the user is the
access password entry of the following form:

PASSWORD=xxxxxxxxxx

The string “PASSWORD=” must appear beginning in column 1 with no spaces
and is followed immediately with the proper access password value in
place of the x’s shown.

The possible access passwords are defined in the program
software, and they vary for different copies of the program. Because
more than one set of passwords exists and because there is a security
threat, the user must obtain these passwords from the person responsible
for SMARTE maintenance. The access password value determines (1)
whether prompting is desired or not, (2) what type of access is to be
used, either interactive or batch, (3) whether debugging output messages
are desired or not, and (4) how much access is allowed, either read only
or read and write.

If a prompting desire is recognized , prompting is performed
V for all directive input entries. If interactive access is recognized,

then program detected error conditions, which normally terminate the
program, terminate only the current task being performed. When a
debugging desire is recognized, limited additional program messages are
generated while some tasks are processed.

The security feature of the access password is the
determination of either read only or read and write access permission.
If read only access is recognized, then the user is not allowed to
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execute any of the program functions that alter the contents of any data
base in any way . Read only access allows the user to exercise any of
the query functions that include all retrieval and report generation
capabilities.

The second e1~try that must be provided by the ~~~~~~
- - : ~initial, data base definition entry. This entry defines the data baEe

that is initially assigned as the primary data base. The content and
the format of this entry are identical to the supplementary input entry
described under the DEFINE directive in section 4.4.

The remaining entries in ti e directive input follow the rules
described below and vary depending on the operations desired. A
detailed description of each possible directive, its supplementary input
requirements, and the actions initiated by each are given in section 4.
This section provides the general rules for this input. The directive
input is terminated, signaling the end of the run, by entering the END
directive or in batch access by the end of the directive deck.

The set of valid SMARTE directives is summarized in table IV.
This table indicates the type of access password required by each
directive. Each directive when entered directs the program to perform
specific functions, which are described in section 4. Each directive is
provided as a separate entry. An asterisk (*) is entered in column 1 to
distinguish the entry as a directive. Beginning in column 2, the user
enters the first two or more letters of the directive name. The program
examines only the first three columns of the entry to determine the
directive entered.

After each directive, a variable number of supplementary
input entries is provided (sometimes none). The number, the content,
and the format of the required or optional supplementary input entries
vary for each directive. Specific requirements are explained in section V

4. A supplementary input entry is sometimes referred to as a directive
modifier card.

A directive entry followed by all of V
~~~tS associated

supplementary entries (sometimes referred to as a directive packet)
fully defines to the program a function to be performed . The function
to be performed may or may not require data input that must be provided

V by the user on one of the other logical units listed in table III.
Section 4 describes any data input that is required or optional for each
directive. Sections 3.2.3 through 3.2.5 contain additional particular
information relating to the several data input units.
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TABLE IV . SUMMARY OF SMARTE D)RECT IVE S

Directive Functio n

ADD Provides capability of entering any number of new
records in any set of prescribed formats into primary
data base.

CLEAR Clears find fi l e of a ll entries .

V 
COMB iNE ’ Combines coordinates of specified data base

records and enters results as new record.

V D E F I N E  A I~ ows user to change primary data base
assignment to any data bases under program control ,
thus allowing processing of multip le data bases in one run.

DISPLAY Prints contents of data base control record for primary
-. - - 

data base.

DUMP Causes all records specified in find file to be
copied to new fi le. (This file can be subsequently
used as i nput to another program or as input to another

V SMARTE data base by using ADD directive with dump option.)

EDIT’ All ows user to alter contents of specified item of
specified data base record.

END Terminates program execution .

EXAMINE Generates sI.sema ry tabular listing of contents of data
input f Ue  (usuafl y magnetic tape ) that s of format and

V content provided as input to ADD directive with TAPE C option .

Fix’ Provides capability to mod i fy selected data base records via
user supplied FORTRAN subroutine named MOD.

FOURIER” (Fourier transforms are made for specified data base records.)
References entries of find file created by GET or SEARCH
directive ; stores new frequency records .

GET Identifies specified primary data base records and enters their
locations in find file. (Find file contents are used by other
directives . Find file remains unchanged unless GET , SEARCH ,
or CLEAR directive is executed.)

HELP Prints l i st of operational SMARTE directives .

HISTOGRAM Gene rates histograms for records referenced in find file.
(Previous GET or SEARCH directives establish find file.)
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TABLE IV . SUMMARY OF SMARTE DIRECTIVES (coNT ’D)

DirectIve Function

I NITIALIZE ’ Establ ishes indexes needed for new data base.
(It is issued only once when data base is to be
created and must precede any other operations on data base .
If dire ctive is issued while established data base is
assigned as prima ry data base , existing data base is
destroyed . Initialize password is required by this directive.)

LIST Generates table of current contents of primary data
base , lists records in o~rder of their record identification
(ID) numbers .

OUTPUT Generates output for specified data base record. (This output
includes capabilities for generating record contents , plots , and other
specialized reports.), References entries of find file created
by GET or SEARCH directive .

PLOT Allows user to select one or more of Several plotting options
to be executed for plot tasks in itiated ‘ y subsequent directives .

PRINT Changes assigned destination print device for output generated by
directives : COMBINE , D I S PLA Y , EXAM I N E , FO U R I E R , H I STOGRA M , LI ST , V

OUTPUT , and REPORT .

PURGE ’ Voids data base entries for specified records

REPORT Allows for generation of custom specified reports for records
referenced in f ind f i l e .

SCALE ’ Multip lies coordinates of specified data base record (abscissa or
ord inate)  by specified value ; references entries of find fi le
created by GET or SEARCH directive .

SEARCH Searches pr ima ry dat a base , i dentifies records that satisf y
specified condi t ions , and enters their locations in find file.
(Find file contents are used by other direct i ves . Find file

• V remains unchanged unless GET , SEARCH , or CLEAR directive is executed.)

SHIFT ’ Sh i fts coordinates of specified data base record (abscissa or ordinate)
by specified value .

SORT Instructs SMARTE to sort contents of find file alphanumericall y by
specified record i tem or by record name (specified item may be an)

V i tem in range 1 to 128); is used repeatedly to obtain more
V sophisticated sorts.

Note: A singl e prime (‘1 after a di rective name indicates that a read/wri te
access password is required. A double prime ( “ )  indicates that a
read/write access password is required onlV for some functions of the
directive.
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Directives and associated supplementary entries are provided
in the order that the user desires the actions to take place.
Otherwise, the order of the directive input (after the required f irst
two entries) is unimportant. The user must be careful to request
operations in the proper sequence. For example , the user cannotV successfully generate a report using the REPORT directive until first he
has performed a retrieval with a GET or a SEARCH directive or both to
establish a list of records in the find file that will be used for the
body of the report.

A verification (printed copy of interpreted input) is printed
on logical unit 6, the normal output device , for each directive entry
and each supplementary entry as they are read by the program.

3.2.3 FIX Data Input

When the user uses the FIX directive (sect. 4) he may read
data input associated with that directive. This data input must be
prepared prior to the SMARTE run in the proper format and stored on some
storage medium——cards, disc, or magnetic tape. This data input as
indicated in table III must be assigned to logical unit 1. This

V assignment is made with the computer system job control language in the
SMART E job deck for batch access. For interactive access , this
assignment is made by using the computer system interactive command
language prior to the execution of SMARTE. For interactive access , this
assignment may be a special application of a command list (CLIST)
procedure normally used to execute the program . (For interactive
access , some computer center operating policies may not allow the
reading of data from magnetic tapes or f rom private mountable disc
packs.)

3.2.4 Header Input

If the user wishes to use the ADD directive with the TAPE C
option (sect. 4), then he must assign his prepared input header data to
logical unit 2, as indicated in table III. The data are assigned to
logical unit 2 exactly as described for the FIX data input in section
3.2.3.

V 3.2.5 ADD/EXAMINE Input

If the user wishes to use either the EXAMINE directive or the
ADD directive ‘with the TAPE C option (sect. 4), then he must assign his
prepared data to logical unit 5, as indicated in table III. The data
are assigned to logical unit 5 exactly as described for the FIX data

V input in section 3.2.3.
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3.3 Output

The output generated by a SMARTE computer run includes printed
output on logical un its 6 and 21 and unformatted binary data out? V 

- on
logical unit 9. The latter is created by the DUMP directive an.. is
intended to be stored for later use as input to another program or
another SMARTE run.

If the user wishes to use the DUMP directive, he must assign a
storage device, a magnetic tape, or a disc to logical unit 9. This
assignment is made with the computer system job control language in the
SMARTE job deck for batch access. For interactive access, the
assignment is made by using the computer system interactive command
language prior to the execution of the program. For interactive access ,
this assignment may be a special application of a command list (CLIST)
procedure normally used to execute SMARTE . (For interactive access,
some computer center operating policies may not allow the writing to
magnetic tapes or to private mountable disc packs.)

The bulk of printed output is directed to logical unit 6. The
actual device assigned is selected by the user. Normally, for batch
access, this is a high speed line printer and, for interactive access,
this is the slow speed interactive terminal. Other options are
reasonable as well. For example, logical unit 6 might be a disc storage
file. The user may examine such a disc file of printer type output at
his interactive terminal and later direct that information to a high
speed printer if he desires.

The computer operating system generates various degrees of
message output concerning the system ’s progress during the run. For
batch access, the degree of output and its destination are selected by
the user with the job control language. The output can be suppressed
entirely, but this suppression may hinder the detection of inevitable
problems. For interactive access, all but the printing of the system ’s
completion code is normally suppressed.

Additionally, the operating system, if it detects a FORTRAN
execution error, generates an error message to logical unit 6.

SMARTE allows the user to divert the bulk printed output from
certain directives (sect. 4, PRINT directive) to an alternate device. V

This device is assigned to logical unit 21. The intention is that, for
interactive access, the main output, on logical unit 6, should go to the
slow speed interactive terminal while the bulk output is diverted to

V 

logical unit 21, which is assigned to a remote high speed printer.
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The first  output printed by the program is a banner that
identifies the program and its version. This banner consists of two
lines for in teractive access and a f ull page for batch access. The
remainder of the program generated output is a chronological record of
the activity during the run. Printed output is generated (1) each time
that directive input is read, (2) at the completion of each significant
activity, and (3) at an explicit request by the user (reports, for
example). All program output is generated in chronological order so
that the user can trace the actions taken by the program.

The program prints a single line message after reading each
entry of di rective input to verify the information as interp reted by the
program. Whenever a directive is read, it is printed along with an
asterisk. Whenever a supplementary input entry is read, it is printed
as interpreted, but enclosed in parentheses. Whenever the functions
performed by a directive are completed , a one line message, preceded by
a plus (+) , is printed confirming this completion. Error messages are

V 

printed whenever problems are detected.

Interspersed throughout the messages described in the previous
paragraph are additional message output, tabular reports, plots, etc.,
which are a function of the directive being processed. This output is
described fully under each directive in sectIon 4.

All message output always goes to logical unit 6. Only
directive bulk output (tabular listings and plots) is divertible to the
alternate print device on logical unit 21.

All printed output generated by the program is limited to 72
columns per line, with the following exceptions. All plots, not
including histograms, require full width printer paper; so does the
output produced by the OUTPUT directive with the TYPE11 option. The
user controls the width of output produced by the REPORT directive. The
limit of 72 columns exists so that output may be printed at slow speed
interactive terminals, which have small carriages, like teletypewriters.

As a common practice in most SMARTE output, the reco~d name is
printed with spaces and parentheses added to enhance the readability of
the 20—character record name string. This display format is of the

V 
V following format:

Without added characters: ABCDEFGHIJKLMNOPQRST

With added characters: A BCDEFG HI JKLM NO PQ (RST)
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3.4 Scratch File Peripheral Assignment

SMARTE uses three scratch files during a run. Being scratch
f iles , these exist only for the duration of the run. The three files
are assigned to logical units 7, 20, and 22. These are used as work
space for various purposes. The file on logical unit 7, for example, is
used to store the find file.

All of the files should be assigned to disc storage devices.
The following job control language statements are adequate to allocate
space for these files:

//FTO7FOO1 DD SPACE=(CY L , (1,1) )  ,UN IT=SYSDA

//FT 2OFOO1 DD SPACE=(CYL , (1 , 1)) ,UN IT=SYSDA

//FT22FOO1 DD SPACE= (TRK , (1, 1)) ,UNI T=SYSSQ,

/1 DCB=(RECFM=FA ,LRECL=l33 , BLKSIZE=l33)

SYSDA refers to any system direct access storage device , and
SYSSQ refers to any system sequential storage device. (In the
assignment of logical unit 22, it is important that LRECL equal
BLKSIZE.)

3.5 Data Base Peripheral Assignment

The data bases accessed by the program must be assigned to
logical units 10 to 14 as indicated in table III. All data bases
require a direct access storage device, like a disc. The space required
by a data base varies as described in sections 2.4 and 4.4. When an IBM
model 3340 disc drive is used, the space requirements are as follows:

Logical Cylinders Tracks
unit (No.) (No.)
10 64 768
11 230 2760
12 230 2760
13 640 7680
14 640 7680

Appendix B details the procedures.

3.6 Data Base Backup

The user is responsible for developing a procedure by which he
can conveniently and in a timely manner restore his data bases if they
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are lost. With any computerized data base operation, the loss or the
destruction (for all practical purposes) of the working copy of data
base information is inevitable. In most applications, the copy is lost
surprisingly often and perhaps due to no fault of the user. If for no
other reason, it is eventually lost due to degradation or failure of the
data base storage device.

A procedure must exist, therefore, for making backup copies of
the information on the data base. Many techniques can be used for
making these copies and it may be advisable to use more than one
technique. It is certainly advisable to have not one, but two or more
backup copies.

V A good, inexpensive technique is to have three magnetic tape
volumes onto which the user periodically makes backup copies of the
working data base. The three tape volumes store subsequent generations
of the data base. Each time that a backup copy is made, the tape
containing the oldest copy is used. Records are kept of the SMARTE runs
that alter the data base contents in any way.

When the data base needs to be restored, the user goes to his V

most recent backup copy. If it is a copy of the latest working data
base, he need only copy the information to his data base device. If it
is not a current copy , he must copy it to the data base device and then
repeat the previous SMARTE runs necessary to restore the data base to
its most recent form. If the most recent backup copy is unusable, the
user must go to the next most recent backup copy or, for the worst case,
to the oldest copy.

Backup copies must be made frequently enough so that the user
does not have to spend long hours and many dollars restoring the data
base to its preloss state.

Good computer centers normally make backup copies of all
on-line storage at least weekly, and the better centers back up f,iles
daily. If the user ’s data base is stored on a device that is
automatically backed up in this manner, he may not have a problem. The
user should determine if the data base is definitely backed up and, if
so, how long the backup copies are retained and what the technique is
for restoring a data base. Even if the computer center does back up a
user ’s data base, the user may wish to consider further backup.

Most computer systems provide utility programs that can be used
for making backup copies. These programs are not expensive or difficult
to use once the user is familiar with them.
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SMARTE includes directives that may be used for making backup
copies of a data base. To make a backup copy, the user assigns a
magnetic tape or a disc file to logical unit 9. He then assigns his V

data base as the primary data base and executes a SEARCH directive so
that all records of which he desires a copy qualify to the search. To
have all records qualify, he executes this directive :

* SEARC H
021
GE
0000000002

Then he executes a DUMP directive with the TYPE 2 option. All records
that qualified to the search are dumped to the device on logical unit 9.
(Holes are not dumped since they cannot qualify to a search.)

To restore the data base from a backup copy made with the DUMP V

directive with the TYPE 2 option, the user does the following: He first
assigns his data base device to receive the new data base as the primary
data base. He then executes an INITIALIZE directive to establish the
basic structure of the data base. He then executes an ADD directive
with the DUMP B option. By then, the user has a restored data base of
all the information on the backup copy. The record ID’s of the records V

may be different from the original if (1) holes existed on the original,
(2) all records on the original were not dumped, or (3) the records were
not dumped in the order that they were stored on the original.
Otherwise, the new data base records are identical to those on the
backup copy and the original working data base.

4. DIRECTIVE S

This section details each program directive alphabetically. Included
for each directive are descriptions of its function , the password

V required, requirements for supplementary input, and the generated
output.

4.1 ADD Directive

4.1.1 Function

The ADD directive provides the capability to store new records
in the primary data base from an input file on logical unit 5. Each new
record is written on the primary data base either (1) in the space V

(hole) vacated by a previously purged record if a large enough hole
exists or (2) at the end of information.

46



~~~V 
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

r~- ~~~~~~~~ V V V ~~~~~~V~~~~~~~~~~~~~~~~~~~~V~~_ _~~~~~V~~~~~ -

Several different input format options are provided. These
include several formats for 80-column punched card (or card image ) V

input. One option accepts input data in a form produced by the DUMP
directive. One option provides the capability to accept input in the
format produced by the Harry Diamond Laboratories ’ HP 2l16C minicomputer
system with its DIGIT program 7 which is used for digitization of raw
test data. With this option, SMARTE reads additional information
(sometime s referred to as header information), descriptive of the data
input, from logical unit 2. Subroutine READHD is supplied by the user
to read this header information in the desired format.

4.1.2 Password Required

A read/write access password is required to execute the ADD
directive.

4.1.3 Supplementary Input

There are one or two supplementary input entries:

Entry 1

Column s 1 to 6 one of the following:

DECK A

DECK B

DECK C

DUMP B

TAPE C

(Column 5: always lef t  blank)

Column 8: one digit integer number from the following list
to specify the printed output desired for each record
added:

0 (or blank) for no printed output

tIC . A . Reddish, Analysis Package Operation Manual , EG&G AL—954 (June
1973).
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1 for a plot

2 for a plot and a short tabulation

3 for a plot and a long tabulation

4 for a short tabulation

5 for a long tabulation

Entry 2 (associated only with the TAPE C option)

Parameter 1, columns 1 to 5: a five digit integer specif ying the
minimum allowed value for word 41 of each input record. A
blank field is equivalent to 0.

Parameter 2, columns 6 to 10: a five digit integer specifying the
maximum allowed value for word 41 of each input record. If the V

parameter is omitted, 99999 is assumed.

Parameter 3, columns 11 to 15: a five digit integer specifying a
value to be used in place of the value in word 41 of each input
record. This parameter is Optional.

Parameter 4, colwnVns 16 to 20: a five digit integer specifying a
starting record number. Preceding records in the input file
are ignored. A blank field or 0 is equivalent to entering 1.

Parameter 5, columns 21 to 25: a five digit integer specifying
the total number of records to be added. If the parameter is
omitted, 99999 is assumed.

Parameter 6, column 26: 0 to have the program terminate the
reading input if an end of file mark is encountered, 1 to have
the program ignore end of file marks on the input . A 1 should
not be specified if parameter 5 is omitted. A blank is
equivalent to 0.

Parameter 7, columns 27 and 28: a two digit integer that is
passed to subroutine READHD as variable IFORM .

Data input devices. ——The user must assign his input data fi le V

V to logical unit 5, prior to executing SMARTE , with computer system job
control language or interactive command language. If the TAPE C option
is used, he must also assign his header card input to logical unit 2.
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DECK A, DECK B, DECK C data input. --The input for DECK A,
DECK B, and DECK C options is assumed to be 80-column punched cards or
card images stored on a disc storage device or a magnetic tape.

The input format for the DECK A option is described in table
V. Any number of coordinates may be entered up to 512. The last card
for each data record must have the value 1.000000E+33 entered in columns
1 to 12. Any number of data records may be entered , each one terminated
with the latter value . An end of file mark terminates the input
process. (On card input, it occurs when no more cards remain.) If no
value is entered for item 70, then it is set by the program to the
number of coordinate pairs read. I tems 21 and 80 are set by the program
and override any values entered.

TABLE V. INPUT FORIIAT FOR ADD DECK A OPTION

Card I tems Format V

to 27 20A1 ,I5 ,6A2
2 28 to 32 P~ ,(k ,3A2
3 33 to 35 E12.4,2A2
4 36 to 51 214 .1 4A2
5 52 to 54 2A2 .E12 .4
6 55 to 60 6(6
7 61 , 62 2 1 3
8 63 to 69 %5, 2E12.4 ,15 ,3E12 .4
9 70 to 80 413 .EI 2.4,I3 ,515 V

10 81 to 86 SE1Z.4,16
Ii 87 to 92 5E12.4,16
12 93~ 94 2E12.4
13 95 to 100 6E12.4
14 101 to 125 25P~Z
15 126 to 128 3E12 .4
16 129, 130 2E12 .4

Last (See note) ~See note)

V Notes: The value l.000000E#33 is entered
on the last card beginning in
colusm 1.

If item 70 is not entered or if A
value of 0 is entered , then the
program sets its value to the

V number of coordinate pairs read .

Items 21 and 80 have no effec t on the
input since values for these ite,rB
are calculated bV the program as
records are stored.
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The input for the DECK B option is identical to that for the
DECK A option , except that card numbers 8 to 15 are omitted. The items
otherwise entered on those cards are given null values in the data base.

The input for the DECK C option is described in table VI.
Any number of coordinates may be entered up to 512. The program reads
the appropriate number of cards required to contain the number of
coordinate pairs specified by the value for item 70. The last card may
be partially filled as appropriate. Card groups for subsequent records
are placed immediately after  each other in the input. An end of file
mark terminates the input process. (On card input , it occurs when no
n~ re cards remain.) Items 21 and 80 are set by the program and override
any values entered.

TABLE VI INPUT FORMAT FOR ADD DECK C OPTION

Card I tems Forma t

1 1 to kI 20A1 ,I5 ,7A2 , I 4 ,3A2 ,E I O . L4 ,2A2 ,2 I 1 + ,14A2
2 42 to 62 I2A2 ,E1O .4 ,616 ,213

3 63 to 73 I5, 2E10.4 ,15,3E10.4 ,14I 3
4 74 to 84 E 1O . 1e , 13 ,5 I5 , 4E10.4
5 85 to 92 Elo .4 ,16 ,5E !O.4,Il o
6 93 to 100 8E10.4
7 101 to 128 25A2 ,3E1O. 1e
8 1 29 to 136 8E10.4
9 137 to 144 8E 10.4
10 145 to 152 8E10.4

Note: Items 21 and 80 have no effect on the input since
values for these items are calculated by the
program as records ore stored.

DUMP B data i~p~~ .--The input format for the DUMP B option is
identical to that produced by the DUMP directive with the TYPE 2 option . V

The device used for this input must be a magnetic tape or a disc. Items
21 and 80 are set by the program and override any values entered.

TAPE C data input. ——The basic data input on logical unit 5 is
on a magnetic tape produced by the HP 2116C minicomputer. This
information includes the record identificatior~ (words 1 and 2, sometimes
referred to as site and shot numbers) , two scaling parameters (words 41
and 44) , and the digitized equispaced amplitude values (words 53 , 54 ,

.)  up to a maximum of 512 values. Header information is provided on
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logical unit 2 as 80—column punched cards or the equivalent. This
header information contains the remaining description of each record,
including necessary scaling factors.

Subroutine READHD.-—With the TAPE C option, subroutine READHD
must be supplied by the user to read the header information , place it in
the proper record items, and calculate scale factors. Each time that
SMARTE reads a data record from logical unit 5, it then calls subroutine
READHD before continuing to process the record.

The basic form of subroutine READHD , in FORTRAN , is shown in
figure 1. Subroutine PEADHD controls the following record items :

1 to 20, 22 to 61, 66, 72, 76 to 79 , 81 to 92, 101 to 125.

The remaining record items are set by the normal SMARTE routines. Array
RI and equivalenced array IR are provided through COMMON to allow the
user to set the appropriate record item values. RI is type real, and lB.
is type integer. Real (floating point) items must be referenced via RI,
and integer items must be referenced via lB.. Alphanumeric items can be
referenced either way. The user must define any of the above-mentioned
record items that he wishes to have values in the data base. Those not
defined have 0 values. The EDIT or FIX directive can be used later to
change any of the record items 1 to 128, except 21. Items 66 and 72
should be assigned one of the set of values indicated for the
corresponding item in table I.

Variable IFORM , which is read as parameter 7 on supplementary
entry 2, is available for use in subroutine REPIDHD. Variables 1W41 and
1W44 also are available to the user with the contents of data record
words 43. and 44, respectively. IWl and 1W2 contain the values of the
site and the shot number, respectively.

The user must define the value of ISTOP to either 0 or 1. A
0 indicates that processing of the data may continue normally. A 1
indicates that SMARTE should not process the current data record
further. This latter condition arises, for example, when a header card
cannot be located for a given record. Subroutine BFJ~DHD can execute a
STOP statement if it needs to terminate program execution altogether.

The user must calculate values for variables ABS, the
abscissa scale factor, and ORD, the ordinate scale factor. These values
must be ratios of the desired data units to the instrumentation system
units. Variable ICAL must be set by the user to equal the number of
instrumentation units per digitizer calibration block.
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S IIbWOUT INE AOHDtIFOkM ,ISTO ? ,It ,1 ,1~~~.I*4j ,1*~.4.),D,Atj S, !CAL )

THiS IS Tril DUMMY V I’~SIO N OF Su~~-~UuTINI  ,~~~A ()p-1~~ ~~~ICIi I S I’~CO~~~Of~A TEU
INTO THE SMA ~~T E PRO~~~ A~~. A CUSTU~ w~.1TTEN VL~~51UN Of Tr1 IS H U UT 1~~ fV
SHOUL D ~I SUPRLIEL) HY THE U~~L~ ~ U~d r i lS UrSI ’~~ L) A,~PL 1CA T ION.

THIS MOUTINE SUPPLIES NECtS~ A~~Y l.~ u OPTIONAL ~ E A J f ~~ I’s F U e~MA T I O N  TO
THE PROGPAM SMA.~TE Fu~ TH E ALiL )/T MPE C O PT I O N .  T r i I’~ — O U T I N F  IS
CALLED AF TIW EACH INPUT DAT A ~ECO~~ I~ ~ EA I )  t-31 T b f F u i~F I T  IS
TRAN ’.FO RMED ai~D STORED.

VA NIAb L~~S IFO,~M, I~~1~ 1*2, 1*41, I~~44 APE SU ’LIE~ ~ Y PQUG$~ 4M
SMARTE. VAR IAb LES ISTOP , AdS, )kD, It- A L MUS T ~ E -~F T  IN T pi IS
MOUT INE . THIS HOUT INE IS N~~S’O’~S1 MLI A L S O  F u~ S ET T I M., A N Y  Of’,1Pl~f)

V VALI)F S FOR THE FULLO*ING ~EL u~eu I TLMs .

1— ,-’o, d~ — 61, se, , 72, Th—79, 8l—’~~, ifl1 — 1~~,

THE VA LUtS FOP ITEMS 5b AN D 7? SHOULD AG - ’ LE A l P - ’  T HE str OF
ALLO ED VALUES uISCNI3ED i~ THE SMAR TI 1)OCOMINTAT I)N.

THIS ROU T INE MA Y REAL/ ~iLA UL -~ INru~ MAT !UN I-HUM LOt,ICAL U~~1T NUMHE.- ?.
NOPM~ LL Y THIS ROUTINE WILL ~t A k Cri rp i [ lNf O HMA T IO .~ ON L O O I C# L  Ul~ I T  ~
FOR A RECORD IDENTIFiE() wlTi-i A SITL AND SHOT NUPc~rP *HICH M ATCHES
THAT FOR THE INPUT DATA RECORD. THE SITE A NL) S HUT NUMF4 EH OI- THE
INPUT DAT A MECORu ARE CONIA INED IN VARIAH LES I~~1 AN D I*~~.
RE SPECT I VELY.

VARI A t~LES I~~41 A Nt) 1* 4 4  C O N t A I N  T PI t V A L U E S  OI- w Upr, 41 AN D 44 ,

~lESPfCTIV ELY. UF THE D I G I T i L E~ 3or~ uT FUR THE IN~’uT L)A TA RECORD.
IF ORM CONTAINS PA ’AME TEP 7 *f r I IC I  I~ AN OPTIO NAL ~A’-~A ,.IETER READ d’r
5MAR11 UN THE SECONU SUPPLEMENTAr~ INPUT ENtRY FUi- iril AUD
DIRECT ! V I .

THIS ROUTINE MUST SET ISTOP TO LE~~O T O IN DICATE ~ PJ ORMA, RETURN.
jSTOi IS SET TO I IF THE 05tH wISRES TO DiRECT T~~F Sr- A R TE P R O O H A V
NOT TO PROCESS tHE CURRENT INPUT RtLUHD . THIS ROUTINE SHOULD
EXECuTE A STOP ~TAT LMtN T IF SMA~~TE EA LC U F IUN s~ Oui rJ HE T EH M INATEIJ

V ALTO (,E trIER .

THIS ROUTINE MUST filE INE VALU tS I-O R i.dS, ORD . ANU ICAL .

Figure 1. Basic form of subroutine READHD.
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C WH EN SETTING ~ECOPD ITEM VA LUE S. ~t A L  A i~ ) )  ALH r 1A N U~~f~~ IC ITEM S
C ~HO(JI U bE REEER E NC EU V I A  AP~~.y ~4 I . L N T E - ,E-’ I T t  MS SHUOLD Hf
C REFFU ENC EL)  V I A  IOU! V A L L N C L t )  A R R A Y  IH .
C
( * * *a* * ** 0 0 0 0 0 0* *0 * 0 0 0* 0 0 0 0  * * 0 0 0* * * * * *0 0 0 0 0 0 0 0 0 0  0* *~ * 0 0*  * * 0 0 0 0 0 0 0* 0 0 0 0 0

C V A H IA H L I S . . .
I
C ABS — Ab SCISSA CONVERSION EuLTOR. THE RA T I O  UF IrIE D E S I R E D  AbSCISSA
C UNITS TO THE ORIGINAL INS 1RUM ~.NTATI ON UN IT S ,
C ICAL — THE NUMbER OF Okit V~INAL P’dSTNUMENTA TIO~ UN I T S  - E R  U I G IT I 1 E U
C CALIb RAT ION BLOCK.
C IFOk~- — PARAMEILH 7 UN AUU SUPPLEMtNTA ~~Y EN IHY ~~. U1SI~~NED FOR
C TrIr EXCLUSIVE USE OF Th1~ ROUT iNE .
C I R  — TYPt INTEGER A RR AY E~~ J 1 V A L E N CLO TO A R R A Y  P1.
C l S T O~ — RETURN CODE FLA t,. U N O ~~MA L Rt IUPN. 1 S M A P T E  SHOULD NUT
C FURTHER PROCESS CURRENT INPUT ~ELORO.
C 1*1 — siTE NUMbER OF INPUT UATA RECURU. fwO ~~f 1 Uf UI&ITI !ER OUTPUT)
C Lw ~ - SHUT NOMt3EH Of INPUT )AIA RECORD. (WURu ~ U,- DI DIT I/EP OUIPUT )
C 1 W4 1 — *ORI.) 41 OF DI bI T ILEP OUT~~uT FO R I~ iPUT OA T~ ~ECO RU.

V C 1*44  — ~URD 44 OF D1o1TjLl~ u U T ~~o1 FOP I .~PUT DATA REC UPO.
C ORU — O R D I N A T E  C ONV ~~HS I O \  f A C T O R .  T~~E R A T I O  OF h-F L)ESIHED ORDI’ A T E
C UNITS EU THE UR IDINA L IN5THUM ~~N T A T I u N  uNITS.
C ~ I — ARRAY WHICH IS T’J RlC EI V c~ R EC ORD IT t - M S  1(1 bE STuPID IN D A T A
C bA- ~F FOR Tiit CURRENT DATA R t- C 3 p~j .

0* 00*  0* *0  0* *0 *0*0  *0 * 0 0* 0* 0*  0 * * *  0*0  0*

C NOTE: W HEN THE RA~ DA T A  S E E  CO RRES PONDS T O A t- . 0SCTLLOSCOPF tRACE. A N

C INSTRUMENTATIO N UNIT NOR MALLY r~t F E R 5  TO A PAJ O~ .1I VI SION . I.E. UNE
C CENTIMETER DIVISION ON Ai’~ OSCILLOSCOPE b~ AT ICU L f. THE D I(iI T ILE H
C CALIBR ATION BLOCK MJST DEFINE A SUUARE *IT~ SIuFs E~~U4L TO A N
C INTEGER MULTIPLE OF AN lNSE HU ’Ir~~EA T jON UN IT .
c a a * * *0* *0 * *0*  * * 0* * *00*  * ** a * aoa  * ** o 0 * * * * * * * * * * * — * * o ,~ * * a a * a * * a * * a a a * * * *

COMMON, A/P 1 ( 12b0 I
UI~ iENSION I Ht .i~~H O )
Ei~ J1VA LENCt (RI 1) , 1 (1))

ca *e * a a a a a * *0 *a *a *0 * *0 * *a *a *- ~a * *a * *. a a a *a * *a a * * * * a a *w a * a * a a * * *a * a a a a * e a 0
C USER SUPPLIED STATEM ENTS FULLU* 
c * a a a a * ~~ a a a a a a * * a * * a * * a a a * a a a a * *V a a a a * a * a a a a a a a a a * * * a a * * a a * * a a a a * a a

C
P~- TORN
END

Figure 1. Basic form of subroutine READHD (cont’d) .
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Prior to executing SMA RTE , the use r must prepare a new
executable load module that includes his ~ubroutine READHD and any
routines called by READMD.

V 4.1.4 Output Generated

~ verification is printed for each supplementary input entry.
Diagnostic messages are printed whenever errors are detected or
processing cannot be performed. The output requested on supplementary
input entry 1 is printed at this time , also.

V 4.2 CLEAR Directive

4.2.1 Function

The CLEAR directive removes all entries currently in the find
-; file.
V 

4.2.2 Password Required

V A read or read/write access password authorizes execution of
the CLEAR directive.

4.2.3 Supplementary Input

There is no supplementary input. 
-

4.2.4 Output Generated

No output is generated.

4.3 COMB INE Directive

4.3.1 Function

The COMB INE directive provides the capability to combine the
coordinate sets of two or more records into a single coordinate set,
which is stored as a new record. The input records and the new record
may reside on any data base under program control. The records to be
combined must have the same abscissa and ordinate units, and the
intention is that each record should contain different ranges of
abscissa values for a related set of data.

Whenever more than two records are to be combined to form a
single new record, the input records are prccessed two at a time. The
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first pair is combined into one record, then this new record is combined
with the next input record, and so on. Input records must always be
specified in an order such that the last abscissa value for each record
is larger than the last abscissa value of the preceding record.

Via supplementary entries , the user specifies the records to
be combined , a name and a data base for the resultant record, and one of
several algorithm options. The first supplementary entry always
specifies the desired alqorithm . The techniques used for the algorithms
are described in the following paragraphs. The details of all
supplementary input entries, which differ for e~ch option , are describedafter the technique discussion under the heading “Supplementary Input .”

MCI option. --The manual concatenation with interpolation
(MCI) algorithm option performs a concatenation of the specified input
coordinate sets by overlaying the user specified stop abscissa value of
the first record (of each pair of records) with the user specified start
abscissa value of the second record. To overlay the start and stop
coordinates, the abscissa and ordinate values of the second record are
shifted, if necessary. If the user chooses, he may not enter a start or
stop abscissa value for a record, in which case the first or last
coordinate value or both values of that record are used. Coordinates
prior to the start value and after the stop value are discarded. The
user can, if he desires , specify an ordinate shift for the resultant

V record, which is performed after all concatenations are completed. A
V linear interpolation is performed such that the final coordinate set

contains 512 equispaced abscissa values.

PCI option. —-The peak concatenation with interpolation (PCI)
algorithm option performs a concatenation of the specified input

V 

coordinate sets by overlaying the abscissa value for the peak (item 94)
of the first record (of each pair of records) with the same peak in the
second record. To overlay the peak values , the abscissa and ordinate
values of the second record are shifted, if necessary. The user may
specify , for the PCI option , a limit for the deviation allowed between

V the original ordinate values of the two peaks overlaid. This limit is a
maximum allowed absolute value for the difference between the two peak
values divided by the average between the two. If no limit is
entered, ~ is used for the limit check. Coordinates prior to the chosen

V peak in t~he second record and coordinates after the peak in the first
record ~re discarded .

V The PCI option is relatively automatic , requiring only record
identification from the user, but it does not work for all applications.
For this option to work, the second record must contain the same peak
identified for the first record.

V 
V ~~~~~~V V VV
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The PCI option uses the value of item 93 for the abscissa
V value for the first record. The task is aborted if the peak is the last

coordinate of the record. The second record is searched for the peak
that has an abscissa value nearest the abscissa value of the peak in the
first record. The concatenation is aborted if the two peaks do not
qualify to the entered limit. The coordinate sets are then shifted and
concatenated. A linear interpolation is performed such that the final
coordinate set contains 512 equispaced abscissa values.

MCN option.--The manual concatenation without interpolation
(MCN) algorithm option is identical to the MCI option except that no
interpolation is performed. The final coordinate set contains only the
actual coordinates (shifted as necessary for overlaying) from the
original records. The combination process terminates when 512 final
coordinates are produced.

PCN option.--The peak concatenation without interpolation
(PCN) algorithm option is identical to the PCI option, except that no
interpolation is performed. The final coordinate set contains only the
actual coordinates (shifted as necessary for overlaying) from the

V original records. The combination process terminates when 512 final
coordinates are produced.

When new records are stored by the program as a result of
this directive, the descriptive items are assigned values that match
those of the first input record of each group, except as otherwise
specified in this disucssion.

Record item 75 is set to 1 if equispaced interpolation is
performed by either the MCI or the PCI option.

4.3.2 Password Required

A read/write access password is required to execute the
COMBINE directive.

4.3.3 Supplementary Input

There are four or more supplementary entries:

Entry 1 (one of the following, in columns 1 to 3, to specify
the algorithm to be employed for the combination)

MCI for manual concatenation with interpolation
MCN for manual concatenation without interpolation
PCI for peak concatenation with interpolation
PCN for peak concatenation without interpolation
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If PCI or PCN is entered in columns 1 to 3, then a limit
value (see discussion of PCI option above) may be entered
in columns 4 to 13 in FORTRAN F format (10—character
field). If a value~~0 or a blank field is entered, then
the limit assumes the value of ~~.

Entry 2 (one or more of the following two—character terms to
indicate the printed output desired)

NO for no printed output

PA to plot amplitude versus time (or frequency)

PP to plot phase versus frequency

TA to tabulate amplitude and time (or frequency) values

TP to tabulate amplitude , phase, and frequency values

Either “NO” or any combination of the other terms (in any
order) is entered beginning in column 1 and separated by
one blank or a comma. No additional blanks (spaces) or
commas are allowed.

Example of entry 2:

PA,TA

Entry 3

Columns 1 to 4: NEW=

Columns 5 to 24: 20 alphanumeric characters to be assigned
as the record name for the new record. An indicator
character entered later in column 26 may be used in this
field (columns 5 to 24) any number of times. Wherever
this indicator character appears , the program assumes for
that character position of the new record name a character
from the same position in the name of the first input
record. When several groups of input records are
specified, then this new record name is determined

V separately in the above manner for each group. This
indicator character technique therefore allows the user to
define new record names that are a function of old record
names.

57

-. 

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

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



V ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~
- . V . V --

- - V

Column 25: (not used)

Column 26: one alphanumeric character used as explained
above. Blank is a valid character.

Column 27: (not used)

Columns 28 and 29: a two digit logical unit number
specifying the data base where the new record is to be
stored. If this field is left blank, the primary data
base is used.

Example of entry 3:

NEW= 30 , ,11

or

NEW=++++++ f +++++++++++ 30, + ,ll

Either of these entries directs the program to store the
new record on the data base assigned to logical unit 11
with a record name the same as that of the first record of
the combination , except that characters 19 and 20 of that
name are set to 30.

Entry 4 (two possible entry types )

Type 1 (for PCI or PCN options only)

Columns 1 and 2: FF, to indicate that the find file is
the source of records to be combined

V 
Type 2 (for any option)

V 
Columns 1 to 20: a 20—character record name, or, in V

columns 21 to 26, a record ID. This parameter indicates
a record to be combined .

Columns 27 and 28: a two digit logical unit number
V 

specifying the data base where the input record resides.
If this number is not entered, the primary data base is
assumed.
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Column 29: any character other than blank to indicate the
first record of a combination group. Blank indicates
other than the first record. If the entry is the first
following an entry 3 type of entry, then the program
assumes that this is the first of a group, and therefore
column 29 is superfluous.

Columns 31 to 40: a start abscissa value for the record.
This value is optional for MCI and MCN options and is
unused for PCI and PCN options.

Columns 41 to 50: a stop abscissa value for the record.
This value is optional for MCI and MCN options and is
unused for PCI and PCN options.

Columns 51 to 60: a shift value to be applied to the
ordinate values of the new record. This value is
optional for MCI and MCN options and is unused for PCI V

and PCN options.

Subsequent entries

If “FF” is specified for entry 4 , then no further entries
are allowed. Each series of records in the find file ,
which have identical first-17 characters for their record
names , is treated as a group. All of the records in such a

V combination group must appear together in the order that
they are to be processed.

Otherwise, the user specifies the remainder of the records
to be used in the combination with additional entries of

V the form of entry 4.

After all records of a group are specified , the user may
enter a blank entry to terminate the COMBINE directive
input , or he may specify another group. To specify another
group, he repeats another series of entries of the form of
entry 4 for the next group, being careful to enter a
nonbiarik character in column 29 of the entry for the first
record of the group. V

V 
Whenever “FF” is not specified for entry 4, then the

V supplementary input to the COMBINE directive must be
terminated with a blank entry.
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4.3.4 Output Generated

A verification of each supplementary entry is printed.
Diagnostic messages are printed whenever errors are detected or
processing cannot be performed.

The printed output specified on supplementary entry 2 can be
diverted to an alternate destination by prior use of the PRINT

V directive.

4.4 DEFINE Directive

4.4.1 Function

The DEFINE directive changes the assignment of “primary data
base” to any of the up to five data bases under the control of the
program. Prior to entering any directives, the program requires first
an access password and then, as the second entry, a primary data base
definition . This latter entry determines the data base that is
initially assigned as the pr imary data base. If at some point in the
run it is desired to designate a different data base as the primary data V

base, then the DEFINE directive is used. The DEFINE directive can be
issued any number of times during a run.

Directives can generally perform functions only on the
primary data base. An exception to this rule occurs when a directive is
processing records already identified in the find file. The find file
can contain record identifications from any or all of the data bases
under program control.

4,4,2 Password Required

A read or read/write access password authorizes execution of
the DEFINE directive.

4 .4 .3 Supplementary Input

One entry of the following format is input:

DB=iiiii,SlZE iiiiii ,LU=kk

The user enters after DB=, in columns 4 to 8, a five digit
integer number that is the data base number assigned to the data base
when it was created or the number to be assigned to a new data base.

The user enters after SIZE , in columns 15 to 20, a six digit
integer number specifying the size of the data base. Unless altered,
SMARTE requires that this size value be one of the following:
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LIJ=lO SIZE=009000
LU 11 SIZE=033000
LU 12 SIZE O33000
LU=13 SIZE O90000
LU=14 SIZE=090000

The user enters after LtJ , in columns 25 and 26, a two digit
integer number specifying the logical unit number that is assigned to
the data base with the computer system job control language.

4. 4. 4 Output Generated

A verification of the supplementary entry is printed along
with diagnostic messages if the directive cannot be properly processed.

4.5 DISPLAY Directive

4,5.1 Function

The DISPLAY directive prints the contents of the data base
control record for the primary data base.

4.5.2 Password Required

V A read or read/write access password authorizes execution of
the DISPLAY directive.

4,5,3 Supplementary Input

There is no supplementary input.

V 4 .5.4 Output Generated

A 15-line tabular listing of the contents of the data base
control record is outpu t for the primary data base. The output can be
diverted to an alternate destination by prior use of the PRINT
directive.

4.6 DUMP Directive

4.6,1 Function

The DUMP directive generates, on logical unit 9 , a copy of
V 

the full contents of the records identified in the find file. The find
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file must have been previously established with •a GET or SEARCH
directive or both. The records identified in the find file may reside
on any of the data bases under program control.

The information copied or dumped may be used as input to
SMARTE on a later run by using the ADD directive with the DUMP B option.
Alternatively, the dumped information may be used as input to another
user program.

Only one output format is available for the DUMP directive.
This corresponds to the TYPE 2 option (supplementary entry 1). This
option uses FORTRAN unformatted write (binary write) statements. For
each record dumped , two physical records are written to logical unit 9.
The first is 128 words in size and contains items 1 to 128. The second
physical record is variable in size arid contains the remaining items of
the data base record being dumped . To be more precise , the following
FORTRAN statements are executed to du~’p each record:

WRI TE(9) (RI (ITE~4) ,ITEM’- TB)
NOWDS=l28+(IR(70) *2)
WRITE(9) (RI ( ITEM ) , ITEM i~ 9,NO~DS)

where array RI contains the record items and IR(70) equals item 70, the
number of coordinates,

4.6.2 Password Required

A read or read/write access password authorizes execution of
the DUMP directive.

4,6.3 Supplementary Input

One supplementary entry is input as follows :

Entry

Columns 1 to 6: TYPEO2 (or TYPE 2)

4,6,4 Output Generated

Diagnostic messages are printed if the requested copy cannot
be made. Upon completion of the DUMP directive , the number of records
copied is unreported. The actual record contents are copied to logical
unit 9. The desired device must be assigned to logical unit 9 prior to
program execution by using the computer system job control language or
interactive commands, if using interactive access.
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4 , 7 EDIT Directive

4,7,1 Function

The EDIT directive provides the capability to permanently
alter the content of any description item (except item 21) of a
specified record or records, The records to be altered must reside on
the primary data base unless the find file is specified as the source of
record names. If it is, they may reside on any of the data bases under
program control. If the find file is specified , it must have been
established with a GET or SEARCH directive or both.

Each time that the EDIT directive is issued, three types of
edits are possible: (1) A single item can be altered for all records
identified in the find file. (2) A single item can be altered for any
one record specified by record name or by record ID. (3) Multiple
independent edits can be made on single records specified by record name
or by record ID. This last type of edit is equivalent to repeatedly
issuing the EDIT directive to perform edits of type (2).

Any of the record description items (1 to 128) can be edited,
except the record ID (item 21). Record names stored in items 1 to 20
are included in the items that may be changed. Coordinate values (items
129 to 1152) may not be changed with this directive.

4,7.2 Password Required

A read/write access password is required to execute the EDIT
directive.

4.7.3 Supplementary Iriput

Three or more supplementary entries are input as described V
below.

Entry 1 (one of the following)

Columns 3. to 20: a 20-character record name

or

Columns 21 to 26: a six digit record ID number

or

Columns 1 and 2: EF
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If “FF” is entered , the find file is used as the source for
records to be edited.

Entry 2

Columns 1 to 3: a three digit item number for the item to
bj~ changed

Entry 3 (the new value for the item entered in one of the
following formats, depending on the format of the item be-
ing edited)

For one—character alphanumeric items:

Column 1: one alphanumeric character

or

For two—character alphanumeric items:

Columns 1 and 2: two alphanumeric characters

or

For integer items:

Columns I to 12: a 12 digit integer value

or

For real (floating point) items:

Columns 1 to 12: a number in FORTRAN F format

Subsequent entries,

If “F?” is specified for entry 1, then no further entries
are required or allowed. The supplementary input ends with 

V

entry 3.

If “F?” is not specified for entry 1, then another series 
V

of the form of entries 1 to 3 may be entered. In this way,
multiple independent edit requests may be processed. This
procedure may be repeated any number of times by entering V

more sets of three entries.
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V Whenever “FF” is not provided as entry 1, supplementary
input to the EDIT directive must be terminated with a blank
entry.

4.7.4 Output Generated

V A verification is printed for each supplementary input entry.
Diagnostic messages are printed whenever errors are detected or
processing cannot be performed. When “FF” is specified for
supplementary input entry 1, then a one—line message is printed as the
editing of each record is completed. This message indicates the record
name and the record ID of the edited record .

4.8 END Directive

4.8.1 Function

The END directive terminates program execution .

4.8.2 Password Required

A read or read/write access password authorizes execution of
the END directive,

4.8.3 Supplementary Input

There is no supplementary input.

4.8.4 Output Generated

A four— to eight-line listing summarizes the data base
nuribers accessed during the run and the logical unit numbers assigned to
each data base number.

4.9 EXAMINE Directive

4.9.1 Function

The EXAMINE directive generates a summary tabular listing of
V the contents of a data input file (usually a magnetic tape) , which is

of the format and the content provided as input to the ADD directive
employing the TAPE C option. Magnetic tapes of this type are produced
by the Harry Diamond Laboratories ’ HP 2ll6C minicomputer system, which
is used for digitization of raw test data. In this application , the
tape contains the digitized data records produced by the minicomputer ’s
DIGIT program.~

~C. A. Reddish , Analysis Package Operation Manual , EG&G AL-954 (June
1973).
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4.9.2 Password Required

A read or read/write access password authorizes execution of
the EXAMINE directive.

4.9,3 Supplementary Input

No supplementary entries are associated with the EXAMINE

V 
directive. The input data file must be assigned to logical unit 5 with

V computer system job control language or interactive command s before
SMARTE is executed ,

4,9,4 Output Generated

Diagnostic messages are printed if any error is detected by
the program during processing of the input data file. The tabular
summary includes one line for each data record on the input file. This
line includes the contents of words 1, 2, 41, and 44 of the data record .

The output can be diverted to an alternate destination by
prior use of the PRINT directive.

4.10 FIX Directive

4.10.1 Function

The FIX directive provides the capability to modify selected
data base records via a user supplied FORT RAN subroutine named MOD .

V The FIX directive performs the following steps: (1) Each
record identified in the find file is retrieved , one at a time, from the
appropriate data base. (2) After retrieving each record , the program
calls subroutine MOD. At this step, subroutine MOD can modify any or
all items in the record. (Special rules apply to alterinq the record
ID , item 21.) (3) On return from subroutine MOD , the new record with
changes is written to the appropriate data base. The find file must
have been established with a GET or SEARCH directive or both.

The new copy of the record is rewritten in place of the old ,
unless the new record is too large. In the latter case, the new record
is added at the end of information , on the same data base that contained
the original, and the original copy is purged .

As an option, if the user in subroutine MOD has set the
record ID (item 21) to 0, then the changed record is added to the
primary data base, and the original copy of the record also is kept.
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In any case, SMAR-rE controls the eventual assignment of the
stored record ID (item 21) since this quantity serves as the master

V 
‘ record name that identifies the location of the record in the data base.

V The user must write a custom subroutine MOD in FORTRAN to
perform the desired operations. The basic form of this routine is shown
in figure 2.

SUBROUTINE MOD
COMMON/A/R I (1280)
DIMENSION IR (UbO )
EQUIVALENCE (RI (1),I R (1))

C
C USER SUPPLIED STATEMENTS ARE PLACED HERE.
C

RETURN
END

Figure 2. Basic form of subroutine MOD.

Subroutine MOD has access to all record items via array RI
containing 1280 words , of which the f i rst 1152 words are the record
items and the remain ing are used by SMARTE for working space .
Equivalenced to RI is an array IR of equal size . RI is type real , and
IR is type integer . Real (floating point) items must be referenced
throuqh array RI , and integer items must be referenced through array IR.
Alphanumeric items can be referenced either way.

Subroutine MOD may read input data if desired from logical
unit 1.

Default subroutine MOD is incorporated into SMA RTE to
terminate execution and issue a diagnostic if a FIX directive is issued
and the user has not supplied his own subroutine MOD.

The user should be careful to change all related record
items. For example , if the user alters the quantity of coordinate
values , he must change item 70, which is a count of the number of
coordinate pairs in the record.

If he wishes, the user may write messages to be included with
the printer output by writing to logical unit 6.
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4,10.2 Password Required

A read/write access password is required to execute the FIX
directive,

4.10,3 Supplementary Input

No supplementary entries are associated with this direc tive.
If the user wishes to read data as input for che FIX directive
operation , he may do so by placing FORTRAN READ statements in his
subroutine MOD to read data from logical unit 1. The appropriate data
must be prepared prior to the SMARTE run on 80-column punched cards or
card images stored on a disc device , and these cards or card images must
be assigned to logical unit 1 via the computer system j ob control
language or the interactive command language.

Before executing SMARTE , the user must also prepare a new
program executable load module, which includes his subroutine MOD in
place of the default subroutine MOD supplied with the program.

4,10.4 Output Generated

Diagnostic messages are printed if errors are detected by the
program . As directive operation is completed for each record , a
one—line message is printed. The message indicates if a record has been
added or changed , If a record has been added , the record name, the
record ID , and the logical unit number for the pr imary data base where
the new record was placed are printed. If a record was changed , then

V the record name, the old and new record ID’s (the same if the changed V

record was written over the old), and the logical unit number for the
relevant data base are printed.

V If he wishes , the user may wr ite messages to be included with
the output by writing to logical unit 6.

4.11 FOURIER Directive

4,11.1 Function

The FOURIER directive provides the capability to produce
Fourier transforms from one or more specified time records. The
resultant frequency coordinate sets may be (1) stored as new records for
later use , (2) displayed in tabular and plot form, or (3) both stored
and displayed.
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The records to be processed may be specified by the record
name , the record ID , or refez ence to the find file. If specified by
the record name or by the record ID, the records must reside on the
primary data base. If specified by the find file, input records may
reside on any data base under program control. If the find file is to
be used , the user must establish it prior to this directive with a GET
or SEARCH directive or both. Resultant frequency records to be retained
may be stc red on any data base under program control.

The FOURIER directive is structured to allow the user to
specify one of a set of Fourier techniques to be employed. Currently,
however, only one option is available. This is the piecewise-linear
integral Fourier transform technique.5 An advantage of this technique
is that the transform can be evaluated at select frequency values. A
second advantage is that the input time record may contain randomly
spaced time values. The computational speed of this algorithm is faster V

or competitive with other Fourier algorithms for applications of this
program. SMARTE allows the generation of only logarithmically spaced V

frequency coordinates.

With the piecewise-linear integral Fourier transform
algorithm the user may specify, in addition to the input records and the
disposition of results, the bounds for the calculated frequency values.
When frequency records are stored , the description items for the new
record match those of the original time record , with the following
exceptions. The user specifies the new record name or rules for
determining the new ~record name , Item 63 is set to 1, Item 70 is set
to the number of frequency coordinates. Item 126 is set to the base 10
log of the frequency interval. Item 127 is set to the initial frequency
value, Item 93 is set to the signed peak aplitude value , and item 94 is
set to the peak’s frequency value. The actual amplitude values are
stored in odd items 129, 131, 133 The phase values are stored
in even items 130, 132 , 134 . .

When new records are stored by the program as a result of

this directive, the descriptive items are assigned values that match
those of the input record, except as otherwise specified in this
discussion.

5Me.zvin S. Bostian, FOR WRD and INVRSE (Two Fourier Transform
Subroutines) , Braddock , Dunn and McDonald , Inc. (24 July 1970).
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4.11.2 Password Required

If new frequency records are to be stored , then a read/write
access password is required to execute the FOURIER directive.
Otherwise , a read access password is sufficient.

4,il.3 Supplementary Input

Three or more supplementary entries are input:

Entry 1 (for piecewise-linear integral alogrithm)

Parameter 1, columns 1 and 2: IX), to request
logarithmical ly spaced frequency values

Parameter 2 , columns 4 to 6: a three—digit integer value
specifying the desired number of calculated frequency
values. This number must be greater than 1 and less than
or equal to 512.

Parameter 3, columns 8 to 15: a real (floating point)
number in FORTRAN E format (eight—character field) that
specifies the lowest frequency value to be calculated .
This number must be greater than or equal to 0.1 to
explicitly specify a minimum frequency . If 0 or a blank
field is entered , parameter 5 is used to calculate a
minimum frequency .

Parameter 4 , columns 17 to 24: a real (floating point)
number in FORTRAN E format (eight-character field) that
specifies the highest frequency value to be calculated.

V This number imlst be greater than the value entered for
parameter 3 to explicitly specify a maximum frequency .
If 0 or a blank field is entered , parameter 6 is used to
calculate a maximum frequency .

V Parameter 5, columns 26 to 33: a real (floating point)
number in FORTRAN E format (eight—character field) that
specifies a value to be used in calculating a minimum
frequency bound. If a blank field or a value less than
l.OE-l5 is entered, a value of 1.0 is assumed by
default. This parameter is optional. If parameter 3
specifies a minimum frequency, it overrides this
parameter. Otherwise , the minimum frequency value is
set to the value of parameter 5 divided by the
difference between the maximum and minimum time values.
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Parameter 6, columns 35 to 42: a real (floating point)
number in FORTRAN E format (eight-character field) that
specifies a value to be used in calculating a maximum
frequency bound . If a blank field or a value less than
l.OE—l5 is entered , a value of 1.0 is assumed by
default. This parameter is optional. If parameter 4
specifies a maximum frequency, it overrides this
parameter. Otherwise, the maximum frequency value is
set to the value of parameter 6 divided by the minimum

V time interval.

Example of entry 1:

LO,lOl ,0. ,O. 0.

V or

LO,lol

Either of these entries yields a piecewise-linear
integral Fourier transform with 101 frequency values

V logarithmically spaced. The frequency bounds are
determined by the program based on the pulse width and
the minimum delta time of the record.

Entry 2 (one or more of the following two-character terms
indicate the desired disposition of results)

ST to store results in the data base

PA to plot amplitude versus frequency

PP to plot phase versus frequency

TA to tabulate amplitude and frequency values

TP to tabulate amplitude, phase, and frequency values

The appropriate terms are entered in any order beginning in
column 1 and separated by one blank or a comma. No
additional spaces or blanks are allowed .

Example of entry 2:

ST, TA PA

~~~V V~~~~~~~ V~~~~~~~~~~~~~~~~~~~~ V V
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This entry directs the program to (1) store the calculated
frequency coordinates as a new record , (2) tabulate the
amplitude and frequency values, and (3) plot amplitude versus
frequency .

Entry 3

Columns 1 to 4: NEW

Columns 5 to 24: 20 alphanumeric characters to be assigned
as the record name for the new record. An indicator
character entered later in column 26 may be used in this
field (columns 5 to 24) any number of times. Whenever
this indicator character appears , the program assumes for
that character position of the new record name a
character from the same position in the name of the input
record. When several records are specified, then this
new record name is determined separately in the above
manner for each record. This indicator character
technique therefore allows the user to define new record
names that are a function of old record names,

Column 25: (not used)

Column 26: one aiphanumberic character used as explained
above. Blank is a valid character,

Column 27 : (not used )

Columns 28 and 29: a two digit logical unit number
specifying the data base where the new record is to be
stored. If this field is left blank , the primary data
base is used.

Example of entry 3:

NEW= 30, ,11

or

NEW=++++++++++++++++++3 0, + ,11

V Either of these entries directs the program to store the new
record on the data base assigned to logical unit 11 with a
record name the same as that of the Fourier transform input
record , except that characters 19 and 20 of that name are set
to 30.
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A blank entry can be made for entry 3. In this case, if a
new record is stored, its record name matches exactly that
of the input record .

Entry 4 (one of the following)

Columns 1 to 20: a 20-character record name

or

Columns 21 to 26: a six digit record ID

or

Columns 1 and 2: FF

If “F?” is entered , the find file is used as the source
of records to be transformed.

Subsequent entries

If “F?” is specified for entry 4, then no further entries
are required or allowed (no blank entry is entered).

If “FF” is not specified for entry 4, then additional
record names or record ID ’s or both may be specified in
the form of entry 4 (one per entry) as desired.

Whenever “FF” is not specified for entry 4, then supple-
mentary input to the FOURIER directive must be terminated
with a blank entry.

4.11,4 Output Generated

A verification is printed for each supplementary input entry.
Diagnostic messages are printed whenever errors are detected or

V processing cannot be performed .

V The printed output specified on supplementary entry 2 may be
V diverted to an alternate destination by prior use of the PRINT

directive.
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4 .12 GET Directive

4.12.1 Function

One or more specific records -are retrieved and identified in
the find file. Subsequently , other directives can reference the find
file to perform operations on these records.

Entries that axe in the find file prior to the entering of
the GET directive remain there. New entries that result from the GET
directive are appended , in the order retrieved , to the end of the prior
contents of the find file. The CLEAR directive must be used prior to a
GET directive if it is desired to remove existing find file entries.

4.12.2 Password Required

A read or read/write access password is required to execute
the GET directive,

4,12.3 Supplementary Iqput

One or more supplementary entries (one for each record to be
retrieved) are in the following format:

Columns 1 to 20: a 20—character record name

or V

Columns 21 to 26: a six digit record ID number

V or

A blank entry to terminate supplementary input

4 .12 .4 Output Generated

Verification of each supplementary entry is output. A
diagnostic message is printed if a retrieval request is not processed.

4.13 HELP Directive

4,13.1 Function

The HELP directive prints a hat of operational SMARTE
directives.
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413 .2 Password Required

A read or read/write access password authorizes execution of
the HELP directive.

4.13.3 Supplementary Input

No supplementary entries are input.

4.13 .4 Output Generated

A short list (approximately six lines) of the currently
operational directives is output.

4.14 H ISTOG RAM Directive

4,14.1 Function

The HISTOGRAM directive generates two histograms and an
associated table of values for records identified in the find file. The
user specifies the record item that represents the independent variable
for the histogram plot. This item may be any of the following : 87 to
91, 93 to 100, or 126 to 128.

The find file must have been established with a GET or SEARCH
directive or both.

Only absolute values of the independent variable are plotted .
Up to 1280 records can be processed. Any excess is ignored.

4.14.2 Password Required

A read or read/write access password is required to execute
the HISTOGRAM directive.

4.14.3 Supplementary Input

The two supplementary entries are as follows:

Entry 1

Column 2: an integer specifying the number of characters to
be displayed in each bin. This may have a value from 1 to
8.

V Column 4 to 6: a three digit item number for the
V independent variable. Valid values include 87 to 91, 93

to 100, and 126 to 128.
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Columns 7 to 30: the item numbers of the characters to be
displayed in the bins. Each of these is a three digit
integer value right justified to its three column field.
No characters or spaces separate these item numbers. The
order in which the item numbers are entered determines the
order of the display. Item numbers may be repeated. Only
items 1 to 20, corresponding to the 20-character record
name, are allowed .

Example of entry 1:

7 093 02 05 07 09 08 10 10

This example yields seven-character histograms where item 93 is
the independent variable and characters 2, 5, 7, 9, 8, 10,
and 10 of each record name are displayed in the bins.

Entry 2

Columns 1 to 72: a 72—character string of characters to be
used as a title. This title is displayed in two lines on
each histogram and on the associated table. Characters 1
to 40 appear on line 1, and characters 41 to 72 appear
directly below on line 2.

4.14.4 Output Generated

A verification of each supplementary entry is printed. A

diagnostic message is printed if the histogram requested cannot be

generated. The normal output printed includes a table and two

histograms. The tabular and plot output can be diverted to an alternate
destination by prior use of the PRINT directive.

The table produced includes a list of each record involved
in the histogram plots. The record name and the signed value of the

independent variable are printed for each record.

Histograms with both linear and logarithmic abscissas are
generated for each HISTOGRAM directive. The abscissa for each consists
of bins over the range of the independent variable. The ordinate is a
linear scale of how many records qualify to fall in each abscissa bin.
Each record is identified in its proper bin by a string of 1 to 8
characters specified by the user from the 20—character record name. V
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4.15 INITIALIZE Directive

4.15.1 Function

The INITIALIZE directive performs the functions necessary to
create a new data base. The directive is issued only once for a given
data base. It must be issued prior to any other attempted use of that
data base,

This directive establishes the master index and the data base
control record for the data base. If more than one data base is under
the control of the program , the one affected is the one assigned as the
primary data base.

4.15.2 Password Required

A read/write access password is required to execute this
directive. Additionally , an initialize password must be supplied as
supplementary input.

4 .15 .3 Supplementary Input

One entry, the initialize password, is entered in columns 1
to 10.

4,15.4 Output Generated

A message is printed stating the acceptability of the entered
initialize password. If the initialization is completed , the data base
control record is printed in identical format as the table produced by
the DISPLAY and LIST directives, A diagnostic message is printed if any
problem is identified by the program.

4.16 LIST Directive

4.16.1 Function

The LIST directive prints a full table of contents for the
primary data base.

4.16.2 Password Required

A read or read/write access password authorizes execution of
V the LIST directive,

4.16.3 Supplementary Input

No supplementary entry is input .
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4 .16.4 Output Generated

V The output includes , for the primary data base only, a
tabular listing of the contents of the data base control record
(approximately 15 lines) followed by a one-line description of each
valid and purged record in the data base. The records are listed in the
order in which they are indexed by the program . The description of each
record includes the 20—character record name , the 6-character record ID ,
and the integer values for items 70, 63, 66, 71, 72 , 73 , 75 , and 80.

V 

The output can be diverted to an alternate destination by
V prior use of the PRINT directive .

4.17 OUTPUT Directive

4.17.1 Function

The OUTPUT directive generates one of 11 built-in displays
for the user specified records or for all records identified in the find
file. The find file, if specified as the source , must have been
established with a GET or SEARCH directive or both.

4.17.2 Password Required

A read or read/write access password authorizes execution of
the OUTPUT directive ,

4.17.3 Supplementary Input

Two or more supplementary entries are input as follows:

Entry 1 (one of the following in columns 1 to 6)

TYPEO1 for plots of each record

TYPEO2 for plots and short tabulations of each record

TYPEO3 for plots and long tabulations of each record

TYPEO4 for short tabulations of each record

TYPEO5 for long tabulations of each record

TYPEO6 for a table including the record name and items
86 to 91 (threshold ratios and version)
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TYPEO7 for a table including the record name and items
93 to 97 V

TYPEOB for a table including the record name , the ID ,
item 92 (reel number), and items 101 to 125
(the record label field)

TYPEO9 for a table including the record name and items
81 to 86 (threshold values and version)

TYPEIO for an 80-character-wide c ,mpressed display of
items 1 to 128 of each record

TYPE11 for a 132—character—wide compressed display of
items 1 to 128 of each record

The tables (types 6 to 9) can be specified only if the find
file is specified as the source of records to be processed.

For frequency records, types 1 to 5 produce plots or
tabulations or both for both amplitude versus frequency and
phase versus frequency. To eliminate the phase versus
frequency portion of the output , the user replaces the 0 in
entry 1 with a minus sign ( - ).  For example , instead of V

TYPEO1, the user enters TYPE—i.

Entry 2 and subsequent entries (one of the following)

Columns 1 to 20: a 20-character record name

or

Columns 21 to 26: a six digit record ID number

or

Columns 1 and 2: FF

or

A blank entry to terminate supplementary input

If “F?” is entered, the find file is used as the source for
V records processed by the OUTPUT directive. In this case,

V no additional entries are required or allowed. (No blank
entry is used.)

1

— - ~~~~~~~~~~



_ _ _ _  _ _ _ _ _ _  
~~~~~~~~~~~~~~~~~~~~~~

T’
~~~~~~~~ ~~~~~~~~~~~~

If a record name or a record ID is entered , then the next
entry must be another of the form of entry 2. Record name
and record ID entries are continued as desired , and the
input is terminated with a blank entry .

4.17.4 Output Generated

Verification of each supplementary entry is output. A
diagnostic message is printed if the requested output cannot be
generated.

The printer plot algorithm displays only up to 101 data
points. When more than 101 are in the record to be plotted , then every
nth point is plotted , where n equals the actual number divided by 101
and rounded to the higher integer value.

V 

The output can be diverted to an alternate destination by
prior use of the PRINT directive.

4,18 PLOT Directive

4.18.1 Function

The PLOT directive allows the user to select one or more
plotting techniques to be executed for each plot task initiated by
subsequent directives. Currently, two plotting routines are available:
a printer plot routine that employs subroutine PRTPLT and a CALCOMP plot
routine that employs subroutine CALPLT. Either or both of the routines

V may be specified to be executed for each plot operation generated by
subsequent directives. If the CALCOMP plot technique is specified , the
user may further specif y that (1) only actual data values are to be
plotted , (2) only linear interpolated values are to be plotted , or (3)
both values are to be plotted .

The PLOT directive may be issued any number of times dur ing
a SMARTE run as needed. If no PLOT directive is issued , then only
printer plots are generated.

The user may select more than one of the oitional plot
techniques. If he does , more than one ~1ot is produced for each
subject. Multiple plots of the same type may not be specified with
the PLOT directive.

The printer plot rout1~-ie displays only up to 101 data points.
When more than 101 are in the record to be plotted , every nth point is
plotted , where n equals the actual number divided by 101 and rounded to
the higher integer value. No such limitation exists for the CALCOMP
plot routine .
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If the CALCOMP plot routine is to be employed , then prior to
V SMA RTE execution the user must assign the file PLOTTAPE to an

appropriate output device as in the job control language procedures of
appendix B.

4.18.2 Password Required

A read or read/wr ite access password authorizes execution of
the PLOT directive .

4.18.3 Supp lementary Input

One supplementary entry is input. The entry contains one or
more of the following one—character terms to indicate the desired
plotting techniques :

A for printer plots

B for CALCOMP plots (actual data values only)

C for CALCOMP plots (linear interpolated values only )

D for CALCOMP plots (actual and linear interpolated values)

The terms are entered in any order beginning in column 1. No spaces ,
commas , or other characters may be entered. Terms may be entered only
once. If an all blank entry or a null entry is made , then no change is
made to the selection of plotting techniques. Issuing the PLOT
directive with a blank supplementary entry is useful for determining the
plot selection jr~ effect , since a summary of the plot selection is
always printed as the last function of the PLOT directive operation .

4.18.4 Output Generated

A brief message is generated tha t indicates the plot types
that will be produced for the plot opera tions of the subsequent
directives.

4.19 PRINT Directive

4.19.1 Function

The PRINT directive changes the assigned destination print
device for output generated by these directives : COMBINE , DISPLAY ,

V EXAM INE , FOURIER , HISTOGRAM , LIST, OUTPUT , and REPORT. If the primary
V print device is currently assigned , then the assignment is changed to

the secondary device. If the secondary print device is currently
assigned , then the assignment is changed to the primary device.
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The PRINT directive is intended for interactive access of

SMARTE where the primary device is the interactive slow speed terminal
and the secondary device is a remote high speed printer .

At program initiation , the primary print device is assigned
for all output by default. The default assignment or any new assignment
remains in effect until a subsequent PRINT directive is issued .

4.19.2 Password Required

A read or read/wr ite access password authorizes execu tion of
the PRINT directive.

4.19.3 Supplementary Input

No supplementary entries are input.

4.19.4 Output (~enerated

A brief output nessaqe (approximately three lines) indicates
the resulting assignment of print devices.

4.20 PURGE Directive

4.20.1 Function

The PURGE directive provides the capability to void one or
more records in data bases. The record is not actually removed, but
instead is coded to indicate that it is voided. For all intents, the
user can consider it removed from the data base.

A voided record still occupies space in the data base. All
directives except the ADD and LIST directives ignore voided records as
if they did not exist. The LIST directive shows the hole (space
occupied by the purged record) in its tabular listing of contents. The
ADD directive writes over an existing hole with a new record if the hole
size is adequate.

The records to be purged may be specified by the record name,
the record ID , or reference to the find file. Any combination of these
specifications also is allowed . If a record to be purged is specified

V by the record name or the record ID , then it must reside in the primary
data base. If the find file is specified , then the record to be purged
need not reside in the primary data base.

If the find file is to be used as the source of records to be
purged , then it must have been established with a GET or SEARCH
directive or both .
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4.20.2 Password Required

A read/write access password is required to execute this
directive.

4.20.3 Supplementary Input

One or more supplementary entries of the following format are
input:

Columns 1 to 20: a 20—character record name

or

Columns 21 to 26: a six digit record ID number

or

Columns 1 and 2: FF

or

A blank entry to terminate supplementary input

If “FF” is entered , the find file is used as the source for
records to be purged. If the find file is to be used, it
must have been established with a GET or SEARCH directive or
both. If the find file is specified , no further entries are
required or allowed. (No blank entry is used.)

Entries are repeated in the same format until all desired
records are specified .

4.20.4 Output Generated

V 

A verification of each supplementary entry is printed along
with diagnostic messages if the directive cannot be properly processed.

4.21 REPORT Directive

4.21.1 Function

A report is genera ted according to the user specified format
for all records identified in the find file. The find file must have
been established with a GET or SEARCH directive or both.
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4 .21 .2  Password Required

A read or read/write access password authorizes execution of
the REPORT directive .

4 .21 .3  Supplementary Input

Six or more supplementary entries are terminated with a blank
entry.

En try 1

Columns 1 to 40: a 40—character title displayed at the top
of each page of the report in report columns 2 to 41

Column s 41 to 45: a two digit integer number used to limit
the number of lines per page for the body of the report.
If no value is entered , 50 is assumed.

Column 46: 0 or 1. A 0 indicates that the time and the
date should be printed with the title on each report page.
A 1 suppresses the time and the date.

Entry 2

Columns 2 to 70: a heading to be displayed in columns 2 to
70 of line 1 of the report table on each page

V Entry 3

Columns 1 to 62: a heading to be displayed in columns 71 to
132 of line 1 of the report table on each page

Entry 4

Columns 2 to 70: a heading to be displayed in columns 2 to
70 of line 2 of the report table on each page

Entry 5

Columns 1 to 62: a heading to be displayed in columns 71 to
132 of line 2 of the report table on each page
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Subsequent entries

Columns 1 to 3: a three digit item number for the item to be
printed n~xt. If the value 201 is entered , the entire
20-character record name is printed with a standard format
(refer to last paragraph of sect. 3.3) in report columns 2
to 29. If 201 is entered , the remaining parameters need

V not be entered for the entry .

Columns 4 and 5: the number of additional consecutive record
items to be printed . This value must be a two digit
integer . A 0 (or blank) is a valid value .

Columns 6 to 25: the FORTRAN format specificat ion for the
specified items

This type of entry is repeated until all des ired items are
specified. The supplementary input is terminated with a
blank entry .

V 4.21.4 Output Generated

Verification of each supplementary entry is output. A
diagnostic message is printed if the requested report cannot be

V 
generated.

The output can be diverted to an alternate destination by
prior use of the PRINT directive.

4.22 SCALE Directive

4 .22 .1  Function

• The SCALE directive provides the capability to apply a new
abscissa or ordinate scaling factor to specified records. The records

V to be scaled can be specified by the record name , the record ID, or
reference to the find file. If specified by the record name or the
record ID , the records must reside in the primary data base. If the
find file is specified , the records may reside in any of the data bases
under the program control. To use the find file as the source of
records , the user must have establ ished the f ind f i le  with a GET or
SEARCH directive or both.

If an abscissa scale operation is requested , then all of the
abscissa coordinate values for each specified record are multiplied by
the entered scale value. If an ordinate scale operation is requested ,
then all of the ordinate values for each specified record are multiplied
by the entered scale value.
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The following description items also are multiplied by the

/ 
entered scale value for each specified record :

For abscissa scaling of time records: items 64 and 94 to
96

For ordina te scaling of time records : items 67 and 93

For ordinate scaling of frequency records : item 93

Abscissa scaling is not allowed for frequency records.

4.22.2 Password Required

A read/write access password is required to execute the SCALE
directive.

4.22.3 Supplementary Input

Three or more entries of the following format are input:

Entry 1

ABSCISSA or ORDINATE , to indicate the type of scaling
V desired

V Entry 2 (one of the following)

Columns 1 to 20: a 20—character record name

or

Columns 21 to 26: a six digit record ID

or

- Columns 1 and 2: FF

V 
If “FF” is entered , the find file is used as the source
of records to be scaled . V

Entry 3

Columns 1 to 12: the scale value in FORTRAN E format

j 
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Subsequent entries

If “FF” is specified for entry 2, then no further entries
are required or allowed. (No blank entry is entered.)

If “FF” is not specified for entry 2, then additional pairs
of entries, of the types of entries 2 and 3, may be entered
to specify more records and scale factors. Any number of
pairs of entries may be entered to specif y the desired
rescaling of data.

Whenever “FF” is not specified for entry 2, then
supplementary input to the SCALE directive must be
terminated with a blank entry.

4.22.4 Output Generated

A verification is printed for each supplementary input entry.
Diagnostic messages are printed whenever errors are detected or
processing canmot be performed. A one-line message is printed as the
scaling of each record is completed. This message indicates the record
name , the record ID , and the scale value for the edited record.

4.23 SEARCH Directive

4.23.1 Function

The SEARCH directive produces a search of the primary data
base for records whose items match conditions provided as supplementary
input. Qualifying records are identified in the find file for later
processing by other directives.

Either of two types of searches can be performed : a
multiple—pass search or a one-pass search. There are two functional
differences between the search types. For the multiple-pass search,
SMARTE retrieves and examines each data base record once for each search
condition. For the one-pass search , each data base record is retrieved
and tested for all search conditions at the same time. The second
functional difference is the format in which the search conditions are
specified in the supplementary input. The results of both types of
searches are generally identical. The one possible exception is
discussed in the following paragraph. The one-pass search is a more
recent addition to the SMARTE program than the multiple-pass search.
The one-pass search is always as fast as and for most applications is
substantially faster than the multiple-pass search. The supplementary
input for the one—pass search is more straightforward. The user is
advised to always use the one-pass search .
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Entries that are in the find file prior to execution of the
SEARCH directive remain there for one pass of the search. New entries

V are appended , in the order retrieved , to the end of the prior contents
V of the find f i le  unless the record is already identified in the find

file. In this case, no new entry is made. Duplicate entries never
occur in the find file as a result of a SEARCH directive. The CLEAR
directive must be used prior to the SEARCH directive if existing find
file entries should be removed. For subsequent passes of a
multiple-pass search, all find file entries are treated as if they had
qualified to the first pass of the search. Records identified in the V

find file prior to execution of a SEARCH directive may reside on any of
the data bases under program control.

Whenever SMARTS searches the primary data base, the order of
the search is that in which SMARTE has indexed the records. In other
words , records are examined in the order of ascending record ID numbers.

When performing the one—pass search, SMARTE retrieves each
record of the primary data base one at a time and tests the record for
all of the specified search conditions. If the test is successful, the
record is considered a qualifying record and is identified in the find
file. If the test fails, no action is taken.

When performing the multiple-pass search , SMARTE performs one
pass for each specified search condition. During each pass , relevant
records are retrieved and tested against the next consecutive search
condition. For the first pass or if an OR operator has been specified ,
then all records in the primary data base are examined. Qualifying
records are identified in the find file if not already entered . If an
AND operator has been specified , only the records identified in the find
file are retrieved and tested. Records that do not qualify have their
find file entries removed.

There is no practical limit to the number of search
conditions that may be specified for either the multiple—pass search or
the one-pass search.

4.23.2 Password Required

A read or read/write access password authorizes execution of
the SEARCH directive.
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4.23.3 Supplementary Input

The format of the supplementary input is different for the
multiple—pass and one—pass searches. SMARTE determines from the entered
format which search to perform,

Supplementary input for multiple—pass search. —-The multiple-
pass search supplementary input consists of three or more entries
terminated with a blank entry .

Entry 1

Columns 1 to 3: a three digit record item number
specifying the initial item to be examined in the first
pass of the search. Any item from 1 to 128 is valid.

Column 4 : not used , A comma or any other character may be
entered for convenience.

Columns 5 and 6: an optional two digit integer specif ying
the number of additional consecutive alphanumeric items
to be examined in this pass. The additional items
examined have item numbers following the item number in
columns 1 to 3. All these items must be of the same
type , either Al or A2. If a value less than 0 is entered
or if a blank field is entered , then 0 is assumed for
this value.

V Entry 2

Columns 1 and 2 : the search operator for the first pass
chosen from the following list:

IS for alphanumeric items only. Specifies that the rec-
ord item value must exactly match the entered value.

NI for alphanumeric items only. Specifies that the rec-
ord item value must not match the entered value.

EQ for integer or real items. Specifies that the record
item value must equal the entered value.

NE for integer or real items. Specifies that the record
item value must not equal the entered value.

LF for thteger or real items. Specifies that the record
item value must be less than or equal to the entered
value.
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LT for integer or real items. Specifies that the record
item value must be less than the entered value.

GE for integer or real items. Specifies that the record
item value must be greater than or equal to the
entered value.

GT for integer or real items. Specifies that the record
item value must be greater than the entered value.

En try 3 (one of the following corresponding to the item type)

Column 1: one alphanumeric character

or

Columns 1 and 2: two alphanumeric characters

or

Columns 1 to 10: a 10 digit integer value

or

V Columns 1 to 12: a real (floating point) value in FO!~~RAN
E12.4 format

or

If the second parameter on entry 1 is one or greater , a
V string of one or two alphanumeric character values is

entered beginning in column 1 (no characters or spaces
separate values) to specify the values for the appropriate
series of items. The number of one or two character values
entered equals the second parameter on entry 1 plus one.
(As an added capability, an additional one or two

V alphanumeric value may be entered immediately after the
V 

above values to define an indicator value. If this
indicator value appears as one of the previous values, then
the corresponding record item values always are considered
as matches, whatever their actual values. If no indicator
value is defined , then one or two blanks, as appropriate,

V are used for the indicator value.)
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Entry 4 (one of the following)
V 

Columns 1 and 2: OR , to continue the search in the OR mode

or

Columns 1 to 3: AND, to continue the search in the AND
mode

or

A blank entry to terminate the search and end the input to
the SEARCH directive.

Subsequent entries

If entry 4 is “OR” or “AND,” then one or more additional
search conditions must be specified. Each search condition
requires three entries that have the same format of entries 1
to 3. After each search condition, an entry of the format of
entry 4 must be made.

Example input for multiple items using the indicator value :

Entry 1: 001,19

Entry 2: IS

Entry 3: ABCDE**********FG3O1*

• V Entry 1 indicates that items 1 to 20 should be examined in
this search pass. Qualifying records must have items 1 to
5 equal to A , B, C, D, and E , respectively, and items 16 to

V 20 equal to F , G , 3 , 0 , and 1, respectively. Record items
6 to 15 may have any values. In this example , the last
character of entry 3, the asterisk ( *) ,  serves as the
indicator value. This equivalent for entry 3 uses a period
as the indicator value :

ABCDE FG3O1.

Supplementary input for one-pass search. -—The one—pass sup-
plementary input consists of one or more entries terminated with a blank
entry. All search conditions are entered on one entry unless the
specification is too long for one entry or unless the user wishes to use
more entries for clarity. Each entry may be up to 72 characters long.

V 
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The search conditions are entered in a form similar to that
used in Boolean algebra expressions. The operators used are like the
logic operators used in FORTRAN. Parentheses may be used to specify
combir.ations of conditions. As in algebra or FORTRAN assignment
statements, there must always be matching pairs of left and right
parentheses.

A basic condition is always specified as a three—digit record
item number , followed by an operator , followed by a value. Parentheses
may not be used within a basic condition specification , but may enclose
a basic condition.

Item numbers must be entered as three digit integers and may
have any value from 001 to 128.

The following operators , defined as in FORTRAN,2 are valid
for specification of basic conditions:

.EQ . equal to

.NE. not equal to V

.LE . less than or equal to

.LT. less than

.GE. greater than or equal to

.GT. greater than

The values given as the final operand of a basic condition
must match the type of the item shown in table I. The format for the
values must be in one of the following FORTRAN formats:

V Record type Format
V Al Al

V A2 A2

1 110

V F El2.4

2IBM System/ 360 ar id System/ 3 0 FORTRAN IV Language , International
Business Machines Corp. GC28-6515—10 (1974).
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The following are examples of valid basic condition
specifications :

V 

OOl.EQ.A

(OO1.EQ .J)

092. GE.l60000052l

093.LE.—1. 23400E+03

The final expression for all of the search condi tions is
formed by combining basic conditions , each separated from the next by
either an .OR. or an .AND. operator. Parentheses may be used as needed
or desired to group combinations of conditions .

V Conditions within a pair of parentheses are evaluated before
operations with adjacent conditions . If no parentheses are present,
evaluation is performed left to right without priority to the type of
operator.

Blanks may appear anywhere in a specification, except within
operator name s, item numbers , or value operands. A specification may be
continued onto a subsequent entry by stopping the current entry after an
operator , an item number , a value operand , or a left or righ t
parenthesis. The completion of supplementary input is indicated by a
blank entry. The first supplementary entry for the one-pass search must
have at least one noriblank character in columns 7 to 72. Otherwise,

V SMARTE assumes that the supplementary input specifies a multiple-pass
search .

The following are examples of valid specifications:

00l.EQ.A

(OOl.EQ .A) .OR.038.EQ .DL

V 
OOl.EQ.A

AND.

092. GE.1600000521

((OOl.EQ.A) .OR. (OO1 .EQ.B) .OR. (00l.EQ.C)) .AND. ((0l7.EQ.W) .OR. (0l7.EQ.P))
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4.23.4 Output Generated

Output includes verification of each supplem en tary entry ,
error messaqes (if search cannot be completed), and the number of

V qualifying records upon successful completion of the search .

V 4.24 SHIFT Directive

4.24.1 Function

The SHIFT directive provides the capability to apply an
V abscissa or ordinate shift to specified records. The records to be

shifted can be specified by the record name , the record ID , or re feren ce
to the find file. If specified by the record name or the record ID , the
records must reside in the primary data base. If the find file is
specif ied , the records may reside in any of the data bases under the
program control. To use the find file as the source of records , the
user must have previously established the find file with a GET or SEARCH
directive or both.

If an abscissa shift operation is requested , then the entered
shift value is added to the abscissa coordinate values for each
specified record. If an ordinate shift operation is requested, then the

V entered shift value is added to the ordinate coordinate values for each
specified record .

The following description items also are altered for each
specified record :

V For abscissa shif ting of time records , the shift value is
added to items 65 and 94.

V For ordinate shif ting of time records , the shift value is
added to item 68, and the values of items 93 and 94 are
recalculated by subroutine PEAK.

Shifting is not allowed for frequency records .

4.24.2 Password Required

A read/write access password is required to execute the SHIFT
directive.

4.24.3 ~~~plementary Input

Three or more supplementary entries of the following format
are input.

V 94
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Entry 1

ABSCISSA or ORDINATE , to indicate the type of shif t desired

Entry 2 (one of the following)

Columns 1 to 20: a 20-character record name

or

Columns 21 to 26: a six digit record ID

or

Columns 1 and 2: FF

V If “FF’ is entered , the find f i le is used as the source of
records to be shifted .

Entry 3

Columns 1 to 12 : the shif t value in FORT RAN E format

Subsequent entries

If “FF” is specified for entry 2, then no further entries
are required or allowed. (No blank entry is entered.)

If “FF” is not specified for entry 2, then additional pairs
of entries of the types of entries 2 and 3 may be entered
to specif y more records and shift factors. Any number of

V 

pairs of entries may be entered to specify the desired
shifting of data.

Whenever ‘F F” is not specified for entry 2 , then sup-
plementary input to the SHIFT directive must be terminated
with a blank entry.

4.24.4 Output Generated

A veri fication is printed for each supplementary input entry.
Diagnostic messages are printed whenever errors are detected or
processing cannot be performed . A one-line message is printed as the
shifting of each record is completed . This message indicates the record
name , the record ID, and the shift value for the edited record.
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4.25 SORT Directive

4.25.1 Function

With the SORT directive, the entries in the find file are

sorted by either record names or any record items from 1 to 128. The

SORP directive may be issued repeatedly to obtain a multiple level sort.

In this sort, the order of the SORT specifications should proceed from

the least significant to the most significant.

For example, if a user desires the find file records to be

F sorted primarily by ordinate type and within groups of the same ordinate
type by record name, then he should enter the following sequence of

directive input:

*SORT

201

066

4.25.2 Password Required

A read or read/write access password authorizes execution of
the SORT directive.

4 .25.3 Supplementary Input

One supplementary entry is input :

Columns 1 to 3: 201, to obtain a sort by record names

or

Columns 1 to 3: any three digit record item number in the
range 1 to 128 specifying the item to be the object of
the sort

• 4.25.4 Output Generated

No output is generated .
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Entry 1

ABSCISSA or ORDINATE , to indicate the type of shift desired

Entry 2 (one of the following)

Columns 1 to 20: a 20—character record name

or

Columns 21 to 26: a six digit record ID

or

Columns 1 and 2: FF

If “FF ” is entered , the find file is used as the source of
records to be shifted.

Entry 3

Columns 1 to 12: the shift value in FORTRAN E format

Subsequent entries

If “FF” is specified for entry 2, then no further entries
are required or allowed. (No blank entry is entered.)

If “FF ” is not specified for entry 2, then additional pairs
of entries of the types of entries 2 and 3 may be entered

• to specify more records and shift factors. Any number of
pairs of entries may be entered to specify the desired
shifting of data.

Whenever “FF” is not specified for entry 2 , then sup-
plementary input to the SHIFT directive must be terminated
with a blank entry.

4.24.4 Output Generated

• A verification is printed for each supplementary input entry.
Diagnostic messages are printed whenever errors are detected or
proàessing cannot be performed. A one-line message is printed as the

• shifting of each record is compLeted . This message indicates the record
name, the record ID, and the shift value for the edited record.
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The following is a collection of terms that hive special meanings as
used in this report or have vague or unknown meanings outside select
diiciplines. Some of the definitions provided vary from their usual
ones due to an attempt to more accurately describe their meanings in the
context of this report.

access password See “password.”

batch access Program application in which all input is prepared
prior to the run and submitted to the computer system
as a single transaction. The input for the run,
including all computer system job control language
and the SMARTE directive deck, is prepared prior to
the run on 80-column punched cards or card images
stored on a disc storage device. See also
“interactive access.”

blank entry An entry containing all blanks. Sometimes referred
to as a “null entry.” For keyboard input, this is a
null line that is generated on most interactive
terminals by depressing the “return” or “carriage
return” key. For card input, this is a blank card.

byte The smallest addressable unit of information storage
used by IBM 370 computer systems. One byte contains
8 binary bits and corresponds to one character of
storage for alphanumeric data. Four contiguous. bytes
make up one word of IBM 370 storage. One word is the
fundamental unit of storage used by the SMARTE
program.

data base A permanent body of information, stored as a single
collection of physical records (that is, data set or
logical file) on a direct access storage device.
SMARTE creates the data base and provides all
storage, updating, and retrieval capabilities for
information records contained on data bases that it
accesses. The program can, in a single run,
alternately control up to five data bases. A data
base may range in size up to 90,000 records, each of
which is variable in size from 128 to 1152 words
(items).

99
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data base control A record of information stored on each data base by
record SMARTE containing 128 words of informaton and used by

the program for its normal control of the other data
base records. It is stored as the first record of
the data base at creation time and is updated
whenever data base records are added, removed, or
altered.

data base number A five-digit integer number assigned by the user to a
data base at the time that it is created. It is
intended for identification of the data base.

data base record See “record.”

description item Record items 1 to 128 in each record. These items
are used to store information that describes the
coordinate sets stored in items 129 to 1152.

directive One of a set of command entries provided as input to
SMARTE to control the basic operations performed.
Particular directives may have associated with them
supplementary entries used to further specify the
particular operation desired. Directives are always
entered as a solitary word directly following an
asterisk in column 1.

directive deck The assemblage of entries, cards, or card images
containing all SMARTE directives and their associated

• supplementary entries (directive modifier cards) for
a given program run.

directive modifier An alternative term for a supplementary entry
card associated with a directive. See “supplementary

entry.”

directive packet A directive entry followed by all of its associated
supplementary entries (directive modifier cards).

E format See “FORTRAN E format.”

EMP Electromagnetic pulse, a physical phenomenon
• associated witi’ nuclear weapon bursts.

entry A single line or a card of input. For interactive• I access via a keyboard, this is a line of 0 or more
characters followed by “return,” “carriage return,”
or its equivalent. For batch access, this is a
single 80—column punched card or card image.
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GLOSSARY (Cont ’d)

FF A supplementary entry used with several directives to
indicate the find file.

find file 
• 
A temporary (exists only for duration of run) direct
access file maintained by SMARTE to store the
identification of data base records that have been
retrieved by a GET or SEARCH directive. The find
file can contain identification for up to 90,240
records.

FORTRAN E format To describe input format, value to be entered in the
format required by the ANS FORTRAN programming
language E format specification. Any FORTRAN
textbook or user’s manual describes this format.

hole See “purged record.”

ID Identification. See “record ID.”

interactive access A program application in which SMARTE directive
entries and associated supplementary entries are
provided to the computer system as separate
transactions and requested output is generated by the
computer system as each entry is received. The
advantage of this technique over batch access is that
the user can compose entries as he goes based on
output received from previous entries all in the same
computer run. See “batch access.”

• item The smallest unit of information, stored in a data
base , that can be referenced by SMARTE. Each item
requires precisely one word of storage. Each data
base record is composed of 128 to 1152 items. Items
1 to 128 correspond to descriptive information, and
items 129 to 1152 correspond to coordinate values.
Four types of items are recognized by the program i

• (1) alphanumeric—-one character, (2) alphanumeric--
two characters, (3) integer, and (4) real or floating

• point.

• item type One of the following four formats: Al, A2, I, or F.
The Al or A2 item type indicates that one or two
alphanumeric characters , respectively, are stored for
the item. I indicates that the item contains an
integer number. F indicates that the item contains a
floating point (real) number.
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GLOSSARY (Cont’d)

job deck The input, a deck of 80-column punched cards or card
images or both stored on a disc storage device, which
is used for batch access of the program and which
must include computer system job control language and
may also include the directive deck as well as other
data.

key item In data base management terminology, a record item
that can be used for a conditional search or
identification of a record for retrieval. SMARTE

• allows all the description items (items 1 to 128) to
be used as key items.

logical unit Integer number referred to by SMARTE since it is
number written in the FORTRAN language, for all input and

output devices. These numbers are assigned to the
various devices with the computer system job control
language prior to execution of SMARTE.

master index A table of information stored in each data base that
relates the record ID of each record to the physical
address on the data base storage device where the
record is located.

master name See “record ID.”

master record name See “record ID.”

• password Various values of password protection used with
SMARTE data bases. This term refers to any of these
password values that must be entered before levels of
access can be obtained by a user. An “access
password” is required by the program as the first
input. This access password may be a “read access
password” or a “read/write access password .” When a
new data base is created with the INITIALIZE
directive, an “initialize password” is required.
Besides these, the user may choose to assign further

• passwords via the computer system job control
• language to further restrict access to data bases.

physical record Always 128 words. One or more of these form a SMARTE
unit PRU data base record. Any reference to a record in this

report refers to the variable size data base record
and not to the PRU unless “PRU” or “physical record
unit” is explicitly stated. The PRU is a useful unit
of measure for the data base record size. Data base
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records are composed of an integral number of PRU ’s.
The data base record size varies from 128 words (1
PRU) up to 1152 words (9 PRtJ ’s).

primary data base The one data base, of the five under the control of
the program, that is totally accessible by all of
the directives. If a data base is not the primary
data base , its records can be processed only if they
are identified in the find file. The primary data
base assignment can be changed back and forth among
any of the up to five data bases during a run, but
only one can be assigned at a given time. The DEFINE
directive is used to change this assignment.

primary print The output print device that is assigned via computer
device system job control language to logical unit 6. The

output from several directives can be diverted to
either the primary print device or a secondary print
device on logical unit 21. The PRINT directive is
used to determine which device receives any of the
divertible output. All print output that is not
divertible always goes to logical unit 6.

PRU See “physical record unit.”

purged record A data base record that has been voided by the PURGE
directive. This is alternatively referred to as a
“hole. ” When a record is voided , the record is coded
so that the program can identif y it as such . T13e

• record otherwise remains unchanged and occupies
• space. All directives ignore voided records as if

they did not exist, except the ADD directive, which
writes over an existing hole with a new record if the
hole size is adequate.

read access The first input required by the program. An entered
password password is matched against a set of valid passwords

by subroutine PASS to determine the type of access to
be provided to the user. If the password is
determined to be a read access password, then the
user may employ only directives that do not alter the

• contents of a data base. The description of each
directive indicates the level of password required.
The actual value of the access password also is used
by the program to determine whether batch or
interactive access is being employed and whether or
not a debugging output is desired.
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read/write access The first input requested by the program. An entered
password password is matched against a set of valid passwords

by subroutine PASS to determine the type of access to
be provided to the user. If the password is
determined to be a read/write access password, then
the user may employ all of the SMARTE directives.
The actual value of the password is also used by the
program to determine whether batch or interactive
access is being employed and whether or not a
debugging output is desired.

record The basic unit in the data base consisting of 128 to
1152 words (or items) of information. Items 1 to 128
are descriptive information, and items 129 to 1152
are coordinate values. Space is always used for
items 1 to 128 whether all items are defined or not.
Additional space is assigned for the coordinates in
increments of 128 words as needed .

record ID The unique six digit integer number master ID of a
record. This number matches an entry in the master
index, which provides the physical address on the
data base storage device where the record is located.
This number is assigned by the program when a record
is stored and is independent of any record
information including the 20-character record name.
Record ID’s may change when records ~re transferred
between data bases and to and from backup storage.
Record names are therefore better references for most

• purposes since they never change unless explicitly
changed by a user. Referencing a record by its
record ID is more efficient than by record name ,
however, since the record ID relates directly to the
record’s location on the data base.

record item See “item.”

record name A 20—character alphanumeric name assigned to a record
by the user when a record is stored. It never
changes unless explicitly changed by the user. All

• 20 characters are stored as separate record items
(items 1 to 20) in the record so that they are

• individually accessible.

right justified Characters adjusted so that the last (right—most)
character is positioned in the right—most allowed
column. For example, if an integer value of 4567
is to be entered right justified in columns
1 to 10 (or to column 10), then 4567 must appear in
columns 7 , 8, 9 , and 10 , respectively. Columns 1 to
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6 may contain 0’s or blanks. In this report, input
descriptions are often stated such as “Enter a
six digit integer value in columns 1 to 6.” In this
statement, the value should be right justified to
column 6. If the value has less than six digits, it
should be entered so that the last digit of the
number falls in column 6.

run A single execution of the program. A run is
initiated by requesting program execution via the
computer system job control language followed by
entering an access password. Subsequently , the user
inputs any number of directives and their associated
supplementary entries. A run is terminated when the
END directive is processed or when the computer
system recognizes an end of file mark on the
directive deck input device, logical unit 4.

secondary print The output print device assigned via computer system
device job control language to logical unit 21. See

“primary print device.”

subindex Subindexes are not employed in the Release 2 version
of SMARTE.

supplementary An entry required • by or allowed by a directive to
entry further specify the operation to be performed by that

directive. The number of supplementary entries
• associated with a directive ranges from none to

unlimited depending on the directive.

• supplementary All supplementary entries and other data input
• input associated with a directive.

test point name A 17—character name assigned to EMP test
measurements . Generally, for data records that
describe such measurements, the test point name is

• assigned for the first 17 characters of the data base
record name.

• TSO • An IBM term (time sharing option) that refers to the
portion of the operating system that controls
interactive access by remote users.

type See “item type .”

word The smallest unit of information storage referenced
by SMARTE. Exactly one word is used to store each
record item. See “item” and “byte.”
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APPENDIX A. --DESCRIPTION OF MAJOR PROGRAM VARIABLES

Described in this appendix are the major variables used in the
SMARTE computer program. Included are those variables that are
important in program operations and that have constant meaning and
purpose throughout all routines. Descriptions of other variables are
included as comments internal to the routines in which they are used.

DAT A two-word array. Stored in these two words are the eight
alphanumeric characters that constitute the date. DAT is set
by subroutine DATE.

ICHEK A variable in common block FF. This is a flag that indicates
if subroutine FFPUT must call subroutine FFCHE K prior to
placing a new record entry in the find file. FFCREK determines
if the new entry already exists in the find file. The check is
made to avoid duplicate entries. ICHEK must equal either 0 or
1. A 1 indicates that FFCHEK should be called. A 0 indicates
that FFPUT need not call FFCIiEK. ICHEK is set to 0 at the
beginning of each GET directive and each pass of a SEARCH
directive if and only if NFINDS = 0 at that time.

ID A variable used by many routines to store a record
identification (ID) number.

IDBCR A 128-word array in common block B. Stored here are the
current contents of the data base control record (for the
primary data base). The data base control record is stored as
record 1 in the data base. The following are the word

• contents:

1 Size of master index

2 Next available record ID

3 Record ID of last voided record

4 Capacity of subindexes (size — 1)

5 Number of indexes (number of subindexes + 1)

6 Capacity of data base in physical record units (PRU’s)

7 Currently allocated space (PRU ’s) in data base

• 8 Largest existing hole (PRU’s)
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9 Data base number

• 10 Number of g~’od records in data base

11 Total number of data base records

Remaining words are unused.

IDFIND A 1280-word array in common block D. Stored here are the
contents of the current find file physical record being
processed. Words 1 to 640 are record identities (digits 1 and 2
of each word from the logical unit number; digits 3 to 8 are the
record ID) and words 641 to 1280 can be corresponding record
item values loaded by routine SORT for use in sorting.

IFORM A variable used to indicate the type (format) of the current
item being examined . The value of IFC~;•M is set by subroutine
FORM to a value from 0 to 3 and •~nay later be modified by
subroutine SEARCH to either 4 or 5. The following are the
possible IFORM values.

o Al (one—character alphanumeric)

• 1 A2 (two-character alphanumeric)

2 I (integer)

• 3 F (floating point)

• 4 Multiple items of type 0

5 Multiple items of type 1

lOP A variable set by subroutine SEARCH. It is used by SEARCH and
subroutine DBSER to indicate the type of minor search operator
in use. The minor search operator determines the type of match
that must be made on an entered search value and a retrieved
record item value. Following are the possible values of lOP:

0 Unset

1 Is (for type Al or A2)

2 EQ ( equal to) (for type I or F)

3 LT (less than) (for type I or F)

4 LE (less than or equal to) (for type I or F)
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5 GT (greater than) (for type I or F)

6 GE (greater than or equal to) (for type I or F)

7 NI (not is) (for type Al or A2)

8 NE (not equal to) (for type I or F)

IPASS A variable in common block E. This parameter is set by
subroutine PASS to indicate if a debugging output is desired and
if a read only or read/write access is granted. The possible
vaiues are these:

0 Read only without debugging

1 Read only with debugging

2 Read/write with debugging

3 Read/write without debugging

IR A 1280-word array equivalenced to array RI with 0 bias. IR is
type integer and RI is type real. Integer items are referenced
via array IR , and floating point or alphanumeric items are
referenced via array RI.

IRE A 1280-word array equivalenced to array RIB with 0 bias. IRE is
• type integer and RIB is type real. Integer items are referenced

via array IRE , and floating point or alphanumeric items are
referenced via array RIB.

ISFLAG A variable set by subroutine SEARCH. It is used by SEARCH and
subroutine DBSER to indicate the type of major search operator
in use . The possible values are these :

0 First search pass or else major operator is “OR. ”
Full primary data base is to be searched in current
search pass .

1 Second or later search pass and major operator is
“AND .” Data base records identified in the find file
are examined in current search pass.

ISIZE A variable in common block E. This variable equals the size of
the primary data base in PRU ’s. The value is the entered size
value plus 2. The extra two PRU ’s provide space for the data
base control record and 1 PRU of variance at end of information.
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ITSO A variable in common block B. This variable is set by

subroutine PASS to indicate if prompting is desired and if the
access mode is interactive or batch . The possible values are
these:

0 Batch access (no prompting)

1 Interactive access with terminal prompting

2 Interactive access without terminal prompting

KOMAND The nonnegative integer value corresponding to the SMARTE
directive being executed. The directive is read and the
appropriate value is assigned by subroutine SMACOM . Possible
values are these :

3. unused

2 LIST

3 PURCE

4 GET

5 SEARCH

6 OUTPUT

• 7 HISTOGRAM

8 FOURIER

9 COMBINE

10 SCALE

11 SHIFT

12 EDIT

13 THRESHOLD (unused)

14 SORT

15 DUMP

16 REPORT
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17 INITIALIZE

18 ADD

19 DEFINE

20 CLEAR

21 EXAMINE

22 FIX

23 HELP

24 PRINT

25 DISPLAY

LUDB A variable in common block B. This is the logical unit number
of the current data base being accessed . At the completion of
each directive execution , LUDE is set to the logical unit number
of the primary data base . If a directive ever changes the value
of LUDB , it first holds the primary data base logical unit
number in variable LUOLD so that it can later reset the number.

LUOLD A variable used to hold temporarily the value of the primary
data base logical unit number.

LUPRT A variable in common block L. This is the logical unit number
of the output device currently designated to receive divertible
output. LUPRT is set by subroutine PRINTT to either 6 or 21,
corresponding to either the normal or alternate output device
for a printed output.

LUTABL A 10-word array in common block B. Stored here , in the order
identified to the program , are the logical unit numbers for
data bases under program control . LUTABL values are set in
subroutine DBDEF .

MAV The “associated variable” for the find file direct access input
and output.

NAV The “associated variable” for the data base file direct access
input and output . NAV is in common block E .

NFINDS A variable in common block D. T~ is is the current number of
records identified in the find fiie .
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NODB A variable used to temporarily store the assigned data base
number of a data base.

NOFIND A variable used to store the consecutive number of a record
entry in the find file.

NOTABL A 10-word array in common block B. Stored here , in the order
identified to the program , are the data base numbers for data
bases under program control. NOTABL values are set in
subroutine DBDEF .

NOUNIT A variable used occasionally to store a logical unit number for
various devices .

PROG A five-word array used to store the program name. Two charac-
ters, left justified , are placed in each word via a data
statement in the main program.

RI A 1280—word array in common block A. This is the primary
location used to store the contents of a data base record being
processed. The first 1152 words correspond to the 1152
possible items in the data base record. The additional space
is occasionally used for working space. (See also RIB, IR, and
IRE .)

RIB A 1280-word array in common block C. This is the secondary
location used to store the contents of a data base record being
processed. The first 1152 words correspond to the 1152

• possible items in the data base record . The additional space
is occasionally used for working space. (See also RI, IR, and
IRE.)

TIM A two-word array. Stored in these two words are the eight
alphanumeric characters that constitute the time set by the
most recent call to the system subroutine TIME .

TP A 12-word array in common block TPF. Its use is described in
comments in subroutine TPFILE. TPFILE is not used in normal
versions of SMARTE, Release 2.

VERB A five-word array used to store the program version. Two
characters , left justified, are stored in each word via a data
~catement in the main program.

W A 128-word array in common block TPF. Its use is described in
comments in subroutine TPFILE . TPFILE is not used in normal
versions of SMARTE, Release 2.
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APPENDIX B. --PROCEDURES FOR EXECUTING PROGRAM

Included in this appendix are examples of procedures for executing
the SMARTE computer program. Command list procedures (CLIST’ s) relate
to interactive access , and job decks relate to batch access .

B—i • EXAMPLE COMMAND LIST PROCEDURE

The listing that follows is a command list procedure (CLIST)
that can be used to execute the SMARTE program in interactive access
for all applications on the Harry Diamond Laboratories (HDL) IBM 370
computer system. Instructions for its use are given in the comments at
the end of the listing. This CLIST performs two functions. First ,
logical unit assignments are made. Second the program executable load
module is called .

This CLIST assumes that an executable load module of SMARTE
resides as a member named “SMARTE ” in a cataloged partitioned data set
named “HX 1234 .LOAD .” The CLIST itself is stored as a member named
“SMARTE ” in a CLIST data set that is concatenated to the file named
“SYSPROC.” This allows the user to execute the CLIST by simply entering
the word “SMARTE.”

As explained in the CLIST comments, all types of file
allocations cannot be made automatically by the CLIST. Allocations for
new data sets must be made by the user prior to executing the (LIST .

The direct access system software employed by SMARTE
automatically formats a new data base data set by writing skeleton

• records in that data set. The system knows to do this only if the
• allocation of the data base data set has a disposition of “NEW.” For
• this reason, any data base to be created by a SMARTE run must be on a

data set that is allocated as “NEW” at the time of the run. In other
words, a new data base data set must be allocated and cataloged for the
first time in the same interactive session that the SMARTE
initialization is made, and no FREE command can be made on that data set
in between the initial allocation and the program initialization.

ill
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PROC 0 LUO 1( D)  LUO2 (0) L U 0 4 ( D )  L U O , ( D )  LUO 9( D) LO 10 (0 )  LU1 1 ( D)—
LU 12(0 LU 13 (D ) L U 14 ( U )  PREF( D)

W R I T E
WRITE S~ A R TE PROGRA M CL IST VE RSION O6U 57~ Q
W R i TE START TIME : ~SYSTiME ~SYS)AT~IF ~PREF=D THEN SET &pR E F=H x l~~~4
IF &PREF NE F THEN WRITE DATA SET P R E F I X  = ~P RE F
IF IPREF NE F THEN SET ~PREF=~ PREF ..
IF ~PHEF F THEN SET ~PREF=
CONTROL NOM SG
FREE A TTRLIS T (SMA )
FREE A TTRL IST (SMB )
FREE FILE (PLOTTAPE )
FREE F ILE (F TO L F OO1 )
FREE FILE (FTO 2FOO 1)
FREE FILE (FTO 4FOO 1)
FREE F ILE (FTO SFOO1 )
FREE FILE (FTO b FOO1 )
FREE F ILE (FTO7F O O I )
IF ~LUO 9 NE N THEN FREE F ILE (FTO9 FOO1 )
IF &LU1O NE N THEN FREE F ILE (FTI O F OO1 )
IF ~.LU1i NE N THEN FREE FI L E (FT IIF OO I )
IF &LU 12 NE N THEN FREE F ILE (FI12F001 )
IF ~LUi3 NE N THEN FREE FILE (FT 13FO O1)
IF ~LUI 4 NE N THEN FREE FILE (FT I4FOOI )
FREE F ILE (FT2OF O OI )
FREE F ILE (F T21FOO1 )
FREE FILE (FT2~ FO0 1)
CONTROL M SG
ATTRIB SMA RECFt4 (A,F,B) LRECL (133)
A ITR IB SMB RECFM (A ,f ) LRECL (13~3) ~.tcSlZEU 33)
ALLOC FILE (PLOTTA PE ) SYSOIJI (P) DEST (LOCAL )
ALLOC FIL ((FTO6FOOI) OS (S)
ALLOC F ILE (FTO7FOO I) SPACE(lO ,10) CYLiNDERS UN IT (SYST)A)
ALLOC FILE (FT2OFOO1 ) S!~A CE (L ,1 ) CYLINDERS UN IT (SYSDA)
ALLOC FILE (FT2 1FOO1) SYSOUT (A) US ING (S M A )
ALLOC FILE (FT22FOO 1) SPACE (l ,l) TRACKS UN IT(V IO ) USLNG (SMB )
IF ~LUO 1 NE D THEN SET ~F0l &PREF .ILUUl
IF &LUO2 NE 0 THEN SET &F02 &PREF.LLUO2
IF ~LUO 4 NE 0 THEN SET &FO4~~ PREF.LLU 04
IF ILUO5 NE 0 THEN SET ~FO5~~ PREF.LLUU 5
IF ~LUO 9 NE 0 THEN SET ~FO9~~ PREF.ILUU 9
IF &LU09~ N THEN SET &FO9 NE W
IF ~LU1 O NE 0 THEN SET ~F 10~~ PR~ F .LLUl0
IF ~LU1 OaN THEN SET ~P 1 0~ PdEW
IF LLU 11 NE D THEN SET &F I1*~ PRE F .LLUJ1
IF ILU 11~~N THEN SET ~F 11~~NEW
IF ~LUl2 NE 0 THEN SET SF12zIPH~ F.~~L~.412
IF ~L U l 2~ N THEN SET ~FI2~ P4EW
IF ~LU 13 NE 0 THEN SET ~F13z~ PREF .~ LU i3
IF LLU 13~ N THEN SET ~FL3zNEW
IF &LU1 4 NE 0 THEN SET ~F14~~~PREF.LL Ui4
IF &LUl 4~ N THEN SET ~Fl4*NEW
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IF ~LU O 1=D THEN ALLOC FI L E (F T OIFOO 1 ) DUMMY
ELSE ALL OC FILE (FTOIFOOI ) DS(~ bFOl’) SHR
IF ~LUOI NE 0 THEN WRITE LUO1 = IFOl
IF ~LU02 D THEN ALLOC FILE (FTO2FOOI. ) DUMMY
ELSE AL L OC FILE (FT02F001) DS(’~ F02’~ SHR
IF ~LU02 NE D THEN WRITE LUO2
IF ~LUO 4~ D THEN ALLOC FILE (FTO4FOO1) DS(~~)ELSE ALtOC FILE (FTO4FOO1) DS(’6F04’) SHR
IF ~LU O 4~ D THEN WRITE LUO 4 = TERM INAL
IF ~LU04 NE 0 THEN WRITE LUO4 = SF04
IF &LUO5=D THEN ALLOC FILE (FTOSFOO1 ) DUMMY
ELSE ALLOC FILE (FTO5FOO1) OS (’&FOb’) SHR
IF &LUO5 NE 0 THEN WRITE LUO5 = LFOb
IF &LUOg= 0 THEN ALLOC FLLE (FT09F001) DUMMY
IF ~LU09 NE D AND &LUO9 NE N THEN ALLOC FILE (FTO9FOO1) DS(’~~FO9’)IF ~LU09 NE 0 THEN WRITE LUO~ = 1F09
IF ~LUifl D THEN ALLOC FILE (FT1OFOOI ) DUMMY
IF ~LU1o NE 0 AND ~LU10 NE N THEN ALLOC FILE (FTJOFO O1 ) OS (’&FlO’) SHR
IF &LU1O NE 0 THEN WRITE LU1O = ~F 1O
IF ~LU11 D THEN ALLOC FILE (FT11FOO1 ) DUMMY
IF &LU1I NE 0 AND &LU11 NE N THEN ALLOC FILE (FT11FOOI) DS(’~~Fi1’ ) SHRIF ~LUiI NE 0 THEN WRITE LUll = ~F l1
IF &LU12 0 THEN ALLOC FILE (FTI2F 00i) DUMMY
IF &LU12 NE D A ND &LU12 NE N TH~.N ALLOC FILE (FTI2FOO1) OS (’~~Fl2’) SHRIF ~LUl2 NE 0 THEN WR ITE LU12 = ~F 1~
IF &LU13=D THEN ALLOC FILE (FT13FOO1) DUMMY
IF &LUI3 NE 0 AND ~L.U13 NE N THEN ALLOC FILE (FT13FOO1) DS (’~~Fl3’) SHRIF ~.LU13 NE 0 THEN WRITE LU13 1F13
IF ~LU14 D THE N ALLOC FILE (FT14FOO1 ) DUMMY
IF &LU14 NE D AND ILU1 4 NE N THEN ALLOC F I L E ( F T L 4 F O O I )  D S ( ’& F 1 4 ’)  SHR
IF ILU14 NE 0 THEN WRITE LU14 ~Fl4
WRIT E SMARTE FILES ALL0cArED; EXECUTION PROCEEDING .
WRITE ENTER ACCESS PASSWORD
CALL ‘H~~l234.LOAD (SMARTE)’CONTROL NOM SG
FREE F ILE (FT 2 1 F OOA )
FREE F ILE (FT 1OFO O 1 )
FREE FILE (F T1 1FOO 1 )
FREE F ILE (FT 12FOO 1 )

• FREE F ILE (FT 13FOO 1)
FREE FI LE (FT1AFOOJ )
FREE FILE (FTO b FOO1 )

• ALLOCATE FILE (FTO6F001) OSNAME (*)
FREE FILE (FTO 9FOOI)
FREE FILE (FTO1FOOI)
FREE FILE (FTO2FOO1)
FREE FILE (FTO 4FOO1)
FREE FILE (FTO5FOOI)

• CONTROL MSG
WRITE çTOP TIME : &SYSTIME ~SYSDaTE.
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EXI T

/0  PURPOSE : THIS CLIST EXECUTES TIE PROGRAM SMA R TE.
/0...... , . . . . S • S • • S S S I S S S U US  S S S US  S S S S S S S 5 5  I • S S I S S S I S . S S S S S I  S S S S S S • S S S

/0 VERSION : SEE CLIST LINE 4
/ • S US  S S S S S S 5 5  S 5 5 5 5  5 5  S S 5 •  5 5  ~ S S I • S • U S S I I S S • S S • S I S • S • • • S S I S 5 5 5S S  • I S  S •
/~ WRITTEN BY THOMAS A. ROSE . HARRY D IAMOND LABO R A TORIES , BR 1010
/ * • . . . . . . . . . . . . S S U  • • • S I S • I I SI  . I SS I •S SI IS  S S S 5 5 5 5 •• S • •  5 5 5 5 5 5 5 5S S S• ~~~

/0 SYNTAX: ENTER THE WORD “SMARTE ” (WITHOUT QUOTES ) FOLLOWED BY ANY
1* NU MBER (OR NONE ) OF THE KEYWORD PARAMETE R S. PP~ECED E EAC H
/0 KEYWO RD PARAMETER WITH A SPACE. KEYWORD PARAME TERS HAVE THE
/~ FOLLOWING FORMAT...
/0 “KEYWORDNAME ” (”STR ING”)
/0

1* “KFYWORDNAME” IS REPLACED BY 3NE OF THE KEY WOR IJ NAM ES DESCRIBED
/‘ BELOW. “STRING” IS REPLACED BY THE DESIRED CHARACTER (S).
/0 QUOTES ARE NOT ENTERED.
/0 ..... • , . . . I.. S S S ~ • • S S S S S S I • ~ S I S • S S I~~~~S S 5 5 S S  S S S S S S I I S S S S S • •• S S S S • S

/0 KEYWORD PAREMETERS:
/0 PPFF ,LUO 1 ,LUO2 ,LUO 4 ,LUOS ,LUO9 ,LU1O ,LU1 1 ,LU I2 ,LU1 3 ,LU I4
/0

I’ NOTE : QUOTES (“ ARE USED IN THIS DISCUSSION TO INDICATE
/0 VA LUE S THAT ARE TO BE REPLACED BY A CHARACTER STRING.
/0 QUoTES ARE NEVER ENTERED.
/0
/0 PRFF (D ) — THIS INDICATES THAT THE DEFAULT PREFIX SHOULD BE USED
/. FOP ALL ENTERED DATA SET NAMES. NOT ENTERING THE PREP PARAMETER
/0 IS EQU IVALENT TO ENTERING PREF (0). THE DEFAUL T PREFIX IS
/0 DEFINED IN CLIST LINE 6.
/0

/0  PREF (F) — THIS INDICATES THAT ALL DATA SET NAMES ENTERED ARE
/0 FULLY QUALIFIED. A FULLY QUALIF IED DATA SET NAME INCLUDES ALL

• /~ PARTS OF THE NAME .
/0

• /0 PRFF (”STRING’ ) — UP TO 8 CHARACTERS CAN BE ENTERED FOR
/0 “STRING” . THESE CHARACTERS WILL BE USED AS THE PREFIX
/‘ FOR ALL ENTERED DATA SET NAMES.
/0
/0 LUO1 (”VALUE I”),LUO2 (”VALUE2 ”) ,ETC.

THESE KEYWORD PARAMETERS ARE USED TO SPECIFY THE NAMES OF DATA
/0 SETS TO BE ASSIGNED (ALLOCATED) TO LOGICAL UNIT NUMBERS 1.2,
/‘ ETC. (RESPECTIVELY ) .
/0

• • /0  IF 0 IS ENTERED FOR THE VALUE OF ONE OF THESE PARAMETERS. OR ,
/* IF THE KEYWORD PARAM ETE R IS NOT ENTERED , THEN THE

• /0  CORRESPONDING LOGICAL UNIT NUMB ER W ILL BE GIVFN A DEFAU LT
- I’ ALLOCATION . THE DEFAULT ALLOCATION FOR ALL EXCEPT NO. 4 IS

/0 OUMMY. THE DEFAULT ALLOCATION FOR LOGICAL UNIT NUMBER 4 IS
/0 THE TERMINAL , I. E. DSNAME (’).
/0
/0 IF N IS ENTERED FOR THE VALUE OF ONE OF THESE PARAMETERS THEN

• I. NO ALLOCATION IS MADE FOR TIE CORRES PONDING LOGICAL UNIT
/0 NUMBER. THE USER MUST PERFORM THE ALLOCATION BEFORE EXECUTING

• /0 THIS CLIST.
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/0

/0  UATA SET NAMES CAN SE ENTERED IN PLACE OF “VALUEI” ,”VALUE2” ,
/~ FTC . TO SPECIFY THE DATA SETS TO SE ALLOCATED. THE NAMES MUST

~E FULLY QUALIFIED IF PHEF (F) IS ENTERED. OTHERWISE THE
/0  ~REFIX FOR THE DATA SET NAME MUST NOT BE €NT~~~ED HERE. SEE
/0  E XPLANATION OF PREF PARAMETER.
/0 . . . . . . .  I S I IS S S SI IS S  I 5 SS I S I SS S S SS S S I S• S S S S S S S S I SS  S •  S 5 IS S I S S I S S S S  I S I S

/0 NEW jATA SETS:
/~ ALL DATA SETS SPECIFIED MUST BE CATALOGED AND ~E ON LINE. IF A
/0  NEw DATA SET IS TO BE CREATED ON LOGICAL UNITS q,1O,11,l2,13,
I. OR 14, THEN THE USER MUST PERFORM AN ALLOCATION, SIMILAR TO THE
/0  FOLLOWING, FOR EACH, PRIOR TO EX~ CUTING THIS CLIST. THE VALUE
/0  N SHOULD BE ENTERED FOR THE LU—— KEYWORD PARAMETER FOR THAT
/0 LOGICAL UNIT.
/0
/0 FOR LOGICAL UNIT NUMBER 9~
/0 ATT RIB X KECFM (V.S,b) BLKSIZE (5120)

ALLOCATE DSNAME (”DATASETNAME”) NEW CATALOG —

/0 SPACE (”PRIMARY” ,”SECONDARY”) CYLINDERS —

/0  VOLUME (”VOLUMENAME”) USING (X) FILE (FTO9FfJO1 )
/0

/0 FOR LOGICAL UNIT NUMBERS 10—14 :
ALLOCATE DSNAME (’OATASETNAME”) NEW CATALOG —

/0 SPACE (”PRIMARY” ,”SECONDARY”) CYLINDERS —

/0  VOLUME (”VOLUMENA ME”) FILE (FT”XX”FOOI)
/0
/0 wHERE “XX” IS THE LOGICAL UNIT NUMBER.
/0
/0  FOR MORE INFORMATION REFER TO THE IBM PUBLICATION : •‘OS/VSZ TSO

• /0  COMMAND LANGUAGE REFERE NCE” , IBM MA NUAL NO. GC28—0646—3.
/O S •  5 5  5 5 5 5 5 55  S S I I I  5 5 5  5 5 I S S S I SS  U S S S S S S S 5  I I S  S 5 5 5 5  5 5 5 5 5 I S S SI IS I  5 5 5 5 5 5  5 5 S

• /0  ExAMPLE :
/0
/0 SMARTE PREF(F) LUOS (HX1234.NEWDATA .DATA) LU11 (HX1234.DBl .DATA)
/0

LOGICAL UNITS 1.2,9.1O,1~~,13,14 WILL BE ALLOCATED TO DUMMY.
/0  LOGICAL UNIT 4 WILL BE ALLOCATED TO TERMINAL.
/0  LOGICAL UNIT 5 WILL BE ALLOCATED TO HX1234.NE~ DA TA.DATA.
/0 LOGICAL UNIT 11 WILL BE ALLOCATED TO 4X1234.U~~~.DATA.
/0

• /0  AN EQUIVALENT ENTRY IS:
/0

/0 SMARTE PREF (P4X1234) LUO5 (NEWOATA.DATA ) LUI1 (UB1.DATA)
/0
/0 IF THE DEFAULT CLIST PREFIX IS HX1234 THEN THE FOLLOWING IS
/0 ANjT 4ER EQUIVALENT ENTRY :
/0
/0  SMARTE LUO5 (NEWDATA .DAT A ) LU11 (DB1.DATA)
/0 0 0*0 0 .*0 0*0*0 0 0 0 0*0 0 0 0 0 0 0*0 0 0 0 0* *0 0 0 0 0 0*0 0 0 0 0 0 0 0 0*0 0 0 0 0 0~~ 0000000000
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B—2. EXAMPLE JOB DECK

The following is a listing of a job deck that can be used to
execute the SMARTE program in batch access for a basic application on
the HDL IBM 370 computer system. In this example, a single existing
data base is assigned to logical unit 11. The data base resides on the
private disc pack named “PACKOl” and is cataloged under the name
“}1X1234.NUMBER99.DB.”

The SMARTE executable load module is stored as member “SMARTE”
in the partitioned data set cataloged under the name “RX 1234.LOAD.”

The job card, the setup card , and the route card depend on the
computer center. Installation policies give the proper content and
format for these. The setup card requests the mounting of the
private disc pack named “PACKOl.” The route card specifies the
destination for printed output.

The SMARTE directive deck is inserted as indicated after the
//FTO4FOO1 DD card.

//HX1234Q JOB (HX1234 , ,5,100,, ,1, , 0), ROSE, class=A, MSGCLASS=A,
// MSGLEVEL=(l,l) ,NOTIFY=HX1234
/*SESI’TJP DISK,PACKO1
/0~~uTE PRINT U2
//~IOBLTh DO DSN=flX1234.LOAD ,DISP SHR
//STEP1 EXEC PGM SMARTE ,TIME 5
/,‘rrOlFOOl DD DUMMY

• //FTO2FOO1 DD DUMMY
//FTO5FOO1 DD DUMMY
//FTO6FOO1 DO SYSOUT=A
//FTO7FOO1 DD SPACE=(CYL, (1,1)) ,UNIT=SYSDA
//FTO9FOO1 DD DUMMY
//FT1OFOO1 DD DUMMY
//FT11FOO1 DD DSN HX1234.NUMBER99 .DB,DISP SHR
//Pr].2F001 DO DUMMY
//FT13FOO1 DI) DUMMY
//FT14FOO1 DD DUMMY
//FT2OFOO1 DD SPACE= (CYL , (1,1)) ,UNIT=SYSDA
//FT2 1FOO1 DD SYSOUT=A , DCB= (RECFM~FBA, LRECL 13 3)
//FT22FOO 1 DD SPACE~.(TRX , (1,1)) ,UNIT=VIO,
// DCB=(RECFM=FA ,LRECL’~133,BLKSIZE~ l33)
//PLOTTAPE DD SYSOUT=P , DEST=LOCAL
//FTO4FOO1 DD *

/1 * -~~~
- SMARTE DIRECTIVE INPUT IS INSERTED IN PLACE OF THIS CARD

1*
‘I
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In the above example , no directive can be used to read data
from logical unit 1, 2, or 5 since no assignment has been made for
those units. The DUMP directive cannot write data to logical unit 9 for
the same reason.

The following comments explain how a user can modify the above
job deck for other applications that require additional input/output
devices, additional data bases, or both. Additional setup type cards
are required for any other mountable disc packs or magnetic tapes that
are used in a modified version of this job deck. These additional cards
can be placed in the job deck in any order directly after the job card.

Other existing data bases can be assigned to logical units 10,
12, 13, and 14 by replacing the data definition (DO) cards for those
units with cards similar to the one for logical unit 11.

If one or more data bases are to be created, then more
parameters must be specified on the corresponding DO cards. The
following cards are examples of how to create a new data base on the
various logical units. The new data base, in each case, is cataloged
with the name “HX1234.NEW.DB” and resides on disc pack “PACKOl.”

//FT 1OFOO1 DD DSN=HX 1234 .NEW.DB ,SPACE= (CYL , (64 ,10)) ,UNIT =SYSDA ,
// DISP= (NEW ,CATLG) ,VOL=SER=PACKO 1

//FT11FOO1 DD DSN=HX1234.NEW.DB,SPACE= (CYL , (23 0,10) )  ,UNIT=SYSDA ,
// DISP= (NEW,CATLG) ,VOL=SER=PACKO1

//FT12FOO1 DD DSN=HX1234.NEW ,DB,SPACE= (CYL, (2 30,10)) ,UNIT=SYSDA ,• /1 DISP= (NEW,CATLG) ,VOL=SER=PACKO1

//FT13FOO1 DD DSN=HX1234 .NEW .DB ,SPACE= (CYL , (640 ,10)) ,UNIT=SYSDA ,
Ii DISP (NEW ,CATLG) ,VOL=SER=PACKO1

//FT 14FOO1 DD DSN=HX 1234. NEW .DB ,SPACE= (CYL , (640 , 10)) ,UNIT=SYSDA ,
/1 DISP (NEW,CATLG) ,VOL=SER=PACKO1

• If the user wishes to write data via a DUMP directive to a
• magnetic tape on logical unit 9, then he should substitute the following

DD card or an equivalent:

//FTO9FOO1 DO DSN=HX1234 .DATA1.DUMP,UNIT=TAPE9 ,VOL=SER=123456,
// DISP OLD ,DCB=(RECFM VSB,BLKSIZE=5120)

The above assumes a nine—track magnetic tape with a volume
serial number “1234 56. ” The new tape has the name “HX1234.DATA 1.DUMP ”
stored in its label area. A setup card or equivalent is needed to
request the mounting of the magnetic tape .
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If the DUMP data went to a disc data set on disc pack “PAcKOl , ”
then the following DO card could be used :

//FTO9FOO1 DD DSN=HX1234 .DATA1 .DUMP,DISP= (NEW,CATLG),
// SPACE (CYL , (“PRIMARY ” , ‘ SECONDARY ”)) ,VOL SER PACKO1 ,UNIT SYSDA

where “primary” and “secondary” are replaced with appropriate size
values.

If data are to be read from logical unit 1, 2, or 5, then the
appropriate existing data sets, magnetic tapes, or card decks must be
assigned to those logical units in the normal manner.
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APPENDIX C. --EXAMPLE RUNS

This appendix lists seven example runs for the SMARTE computer
program , Release 2.
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EXAM~’LE RUN NUMBE R 1

PURPOSE :
• 1. DEMONSTRATE USE OF EXAMINE DIRECTIVE TO LIST CnNTENTS OF MAGNETIC

TAPE FROM HP 2116 C MI NICOMPUTER DIGITIZATION PROCESS.
2. INITIALIZE NEW DATA BASE NUMBER 99 TO BE STOREr) WITH DATA SET

• NA ME HK1O10.SDb .NUMBER99.
3. LOAD DATA INTO DATA BASE FROM ThE DIGITIZATIO N MAGNETIC TAPE.

MODE : HATCH

DIRECTIVES DEMONSTRATED :
ADD/TA,’E C
EXA MINE
INITIALIZE
LIST

CPU TIME: 15.07 SECONDS

EXRLANATION OF FOLLOWING PAGES:
FIRST PAGE — LISTING OF jo~ DEC~c
SECOND PAGE — LISTING OF HEADER CARDS STORED AS DATA SET NAME

HK1O1O.H2HEA URS.DATA AND ASSIGNED AS LOGiCAL UNIT NUMBER 2. THESE
CARDS ARE REQUIRED bY THE ADO DIRECTIVE FOR LOAUING DIGITIZATION
DATA.

SUBSEQUENT PAGES — COPY OF PRUGRAM OUTPUT. NOTE IHAT OUTPUT FROM THIS
RUN DID NOT EXCEED bO COLUMNS IN WIDTH.
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//HK10Iox JOB (HKIO1O,,S,100,,,3,,O),ROSE,CLASS C,MSGCLASS A ,
/ /  MSGLEVEL (1,1),NOTIFY HK1O 1O
/oSETUP DISX,CRICDB
/OSETUP TAPE,90009OsNORING S HK1O 1O
/*ROUTE PRINT RMT17
//JOBLIR DO DSN HK1010.LOAD,DISP S~1R
//STEP1 EXEC PGM=SMAR1E~ TIME S
/ / F T O 1 F O O 1  DO DUMMY
//FTO2FOO1 DO DSN= HK1O10.H2HEADRS.)ATA,DISP~ SHR
//FTO5F OO1 DO UNIT TAPE7,VOL SER 90009O,DISP (OLD,PASS),
// LABEL (1,NL),DCB (RECFM FB,LRECL 1692,
// BLKSIZE=1692,OEN 1 ,EROPT=ACC)
//FTO bFOO1 DD SYSOUT=A
//FTO7F OOI DO SPACE (CYL,(1,1)),UNIT SYSDA
//FTO9FOO1 DO DUMMY
//FT1OFo01 DO DSN HK1O1O.SDB.NUMBER99ISPACE (CYL,(64,1O)),UNIT SYSDA ,
1/ DISP (NEW,CATLG )
//FT1IFOOI DO DUMMY
//FT12FOOI DO DUMMY
//FT13FOO1 DD DUMMY
//FT14FOO1 OD DUMMY
//FT2OFOO 1 DO SPACE= (CYL,(1,1)),UNIT SYSDA
//FT21FOO1 DO SYSOUT=A ,DCB= (RECFM FBA,LRECL=133)
//FT22F OO 1 DO SPACE=(TRIc,(1,1)),UNIT VIO,
/ /  DCB (RECFM FA ,LRECL 133,BLKSIZE 133)
//PLOTTAPE OD SYSOUT=P,DEST=LOCAL
/ / F T O4 F o O 1  DO *

PASSWORD ART ICHOKE
DB 00099.SIZE OO9000,LU 1O
*EX A MINF
•INITIALIZE
A X1HNTZ4YB
*ADO

• T A P E C O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  13002
•LIST
*END
/0

/ /
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APPENDIX C

OO235MFKAK1HYT 2352.9E040.413E—0129.E—02 1000.62262HY 00005BHP
0O228MF~ AK1HYT 2282.9E040.413E—0120.E—02 500.62262Hy 0000SBHP
00227MFxAK IHYT 2273.0E040.413E—0120.E—02 200.62262HY 0000SBHP

• 00219MFp(AK1HYT 2192.9E040.413E 0120.E 02 50.62262HY 0000SBHP
OO2O9M FKAK1HYT 2093.2E040.413E—0120.E—02 50.62262HY 0000SBHP

• OO214MFKAK1HYT 2142.8E040.413E—0120.E—02 20.62262HY 00005BHP
OO212MFKAK IHYT 2123.2E040.413E—0120.E—02 20.62262Hy 0000SBIIP

• OO23OMFKAIUHYT 2302.9E040.413E—0120.E—02 5.62262HY 0000SBHP
OO118MMK F1IHYT 1181.8E050.464E—0120.E—02 200.6621~~HY 0000SAHP
OOI2OMMKF 11HYT 1201.8E050.464E—0120.E—02 500.66212hY 0000SAHP
OO117MM IcF11HYT 1171.8E050.464E—0120.E—02 50.66212Hy 0000SAHP
001I 4MM~ F11HYT 1141.8E050.464E—0120.E—02 2O.66212HY 0000SAHP
OO116MNKF1IHYT 1161.8E050.464E—0120.E—02 5.66212HY 0000SAHP
O1 62OMSO8FVRARI62O4.2E030.447E—0020.E—0320 100.6280 DVD30000R5HP
16ZO2MSO8FVRARI62O4.2E030.447E—OQ20.E—0320 50.6280 DVD20000RSHP
16203MS08FVRAR16204.2E030.44TE—0020.E—0320 20.6280 OVD10000R5HP

• 17O61MSO9FVRAR17Ob4.2E030.316E—0020.E—0320 100.6280 DVD30000RSHP
17062MS09FVRAR17064.2E030.316E—0020.E—0320 50.6280 DVO20000R5PIP
17063MS09FVRAR17064.2E030.316E—0020.E—0320 20.6280 DVD10000R5HP
14341MS07FVRAR14344.2E030. 794E—0120.E—0320 100.6280 DVD30000RSHP
14342MS07FVRAR14344.2E030.794E—0120.E—0320 50.6280 DVD20000RSHP
14343MS07FVRAR14344.2E030~ 794E—0l20.E—O32O 20.6280 OVD10000RSHP
14O41MSO6FVRAR14O44.2E030.562E—0120.E—0320 100.6280 DVD30000R5HP
14O42MSO6FVRAR14O44.2E030.562E—0120.E—0320 50.6280 DVD20000R5HP
14043M506FVRAR14044.2E030.562E—0120.E—0320 20.6280 OVD10000RSHP
2861JASOE6VLT—2863.0E040.631E.0120.E—0320 500.6230 DSB30000SBHP
2862JA5OE6VLT—2863.0E040.631E+0120.E—0320 100.6230 058200005BHP
2863.JA5OE6VLT—2863.0E040.631E+0120.E—0320 20.6230 DSB10000SBHP
2891JA40E5VLT 2893.0E040.631E.0120.E—0320 500.6230 DSB30000SBHP
2892JAAOE5VLT 2893.0E040.631E.0120.E—0320 108.6230 OSB20000SBHP
2893JA40E5VLT 2893,0E040.631E+0120.E—0320 20.6230 DSHI0000SBHP
29O1JC3OC6VLT 2903.0E040.398E.0120.E—0320 50.6230 DVUI0000SBHP
2894JC30C6VLT 2893.0E040.398E.0120.E—0320 500.6230 DVD30000SBHP
2895JC30C6VLT 2893.0E040.398E+0120.E 0320 100.6230 OVD20000SBHP
2B96JC3OC6VLT 2893. 0E040.398E.0120.E—0320 20.6230 DVD10000SBHP

• 22L1TTTOO3CLT 2212.9E040.398E.0120.E—0320 500.6226 DVC30000SBHP
2212TTTOO3CLT 2212.9E040.398E.0120.E—0320 100.6226 OVC20000SBHP
2Z13TTTOO3CLT 2212.9E040.398E.0120.E—0320 20.6226 DVC10000SBHP
2231TTTOO3CLT 2233.0E040.398E.0120.E—03201000.6226 DVC30000SBHP
2232TTTOO3CLT 2233.0E040.398E.0120.E—0320 100.6226 DVC20000SBHP
2233TTTOO3CLT 2233.0E040.398E+0120.E—0320 20.6226 OVC10000SBHP
2741871 3OVTBT 2742.9E040 .794E—0020 .E—0320 50.6229 DVA10000SBHP
273187130VTBT 2732.9E040.794E—0020.E—0320 S00.6229 tDVA30000SBHP
273287130VTBT 2732.9E040.794E—0020.E—0320 100.6229 DVA20000SBHP
273387130VT8T 2732.9E040.794E-0020,E—0320 20.6229 DVA10000SBHP
2S91JCAOA 6VLT 2592.9E040.126E+0120.E—0320 500.6229 DVD30000SBHP
2S92JC4OA6VLT 2592.9E040.126E+0120.E—0320 100.6229 DVO20000SBHP
2S93JC4OA6VLT 2592S9E040S126E+0120.E—0320 20.6229 DVD10000SBHP
2751UC4OC6VLT 2752.9E040.398E—0020.E—0320 500.6229 OVD30000SBHP
2752JC40C6VLT 2752.9E040.398E—0020.E—0320 100.6229 DVD20000SBHP
2753JC40C6VLT 2752.9E040.398E—0020.E—0320 20.6229 DVD10000SBHP
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767676767676 767676 76 76 76 76767676 76767676 7676 76767
6767676767676767676767676 76 767676767676 7676 767676
76 67
67 U.S. ARMY , HARRY DIAMOND LABORATO RIES 16
76 COMMUNICATIONS SURVIVABILITY BRANCH 67
67 76
76 PROGRAM SMARTE 67

• 67 76
76 VERSION 053178Q 67
67 76
767676767676 7676767676 7676767676 76 76 76 767676 76 76 7
6767676767676767676767676767676767676767676767676

THE PRINTED OUTPUT BEGINNING ON THE NEXT PAGE CONFO R MS TO THE
FOLLOWING RULES...

1. WHEN A VALID DIRECTIVE IS READ IT IS PRINTEO iN ITS ENTERED
FORM COMPLETE WITH THE ASTERISK (~~) CHARACTER.

2. WHEN A DIRECTIVE MODIFIER CARD IS READ (IF DIRECTIVE PACKET HAS
MODIFIER CARDS) IT IS PRINTED ENCLOSED IN PARENTHESES.

3. AS EXECUTION OF THE DIRECTIVE PACKET PROCEEDS THE REQUESTED
INFORMATION IS PRINTED. ALSO ANY APPRO PRIATE PROGRAM MESSAGES
ARE PRINTED. ANY TIME AN ADOITIONAL DIRECTIVE MODIFIER CARD
IS READ IT IS PRINTED AS DESCRIBED IN NO. 2 ABOVE AND PROCESSING
OF THE DIRECTIVE PACKET PROCEEDS.

4. WHEN THE DIRECTIVE PACKET HAS BEEN SUCCESS ULLy COMPLETED A
• MESSAGE CONF IRMING THAT FACT IS PRINTED. THIS MESSAGE BEGINS

WITH A PLUS ( 0 )  CHARACTER.

DEFINITIONS...

DIRECTI VE — ONE OF THE SET OF SMARTE COMMANDS ENTERED ON A CARD IN
THE DIRECTIVE DECK. AN ASTERISK IS PUNCHED IN COLUMN 1. THE
KEYWORD BEGINS IN COLUMN 2.

DIRECTIVE MODIFIER CARD — A CARD WHICH FOLLOWS A DIRECTIVE CARD OR
A NOTHER DIRECTIVE MODIFIER CARD. IT CONTAINS ONE OR MORE WORDS
OR NUMBERS WHICH FURTHER DESCRIBE THE PROCESSING REQUESTED BY THE
LATTER DIRECTIVE CARD.

DIRECTIVE PACKET — ONE DIRECTIVE CARD FOLLOWED BY ALL OF ITS
ASSOCIATED DIRECTIVE MODiFIER CARDS (IF ANY). DIRECTIVE PACKETS
APE GROUPED TOGETHER TO FORM THE DIRECTIVE DECK .

• DIRECTIVE DECK — THE STACK OF CARDS WHICH IS PROVIDED TO THE SMARTE
• PROGRAM AS INPUT IN ORDER TO CONTROL THE ACTIONS OF THE PROGRAM.
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PRIMARY DATA BASE SPECIFICATION : 08’ 99,SIZE~ 9000.LU’iO
ELT: 0.0 0.002

•EAAMINE
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THE FOLLOWING DATA 8LOCKS WERE LOCATED ON THE INPUT TAPE

WORD 01 WORD 02 WORD 41 WORD 44

1 2 35 1657 1
2 2 28 1610 1
3 2 27 177b 1
4 2 19 1365 1
5 2 9 1537 1
6 2 14 1547 1
7 2 12 1530 1
8 2 30 1545 1
9 1 18 1525 1

10 1 20 1537 1
11 1 17 1525 1
12 1 14 1522 1
13 1 16 1532 1
14 16 20 1965 1
15 162 2 1970 1
16 162 3 1982 1
17 170 61 19~ 2 I
18 170 62 19S2 1
19 170 63 1967 1
20 143 41 1950 1
21 143 42 1945 1
22 143 43 1977 1
23 140 41 1970 1
24 140 42 1957 1
25 140 43 1972 1
26 28 61 1890 1
27 28 62 1892 1
28 28 63 1895 1
29 28 91 1897 1
30 28 92 1890 1
31 28 93 1890 1
32 29 1 1895 1

• 33 28 94 1930 1
34 28 95 1860 1
35 28 96 1897 1
36 22 11 1897 1
37 22 12 1887 1
38 22 13 1875 1
39 22 31 1897 1
40 22 32 1897 1
41 22 33 1885 1
42 27 41 1920 1

• . 
43 27 31 1900 1

• 44 27 32 3250 1
45 27 33 1902 1
46 25 91 1935 1• 47 25 92 1867 1
48 25 93 1857 1
49 27 51 1920 1

• 50 27 52 1860 1
51 27 53 1870 1
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APPENDIX C

EM) OF FILE ENCOUNTERED ON INPUT

•EXAM INF COMPLETED
ELT : 0.946 0.949

*I N I T I A L I Z E
VALID PASSWORD READ
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APPENDIX C

S M A R T E  D A T A  B A S E  C O N T E N T S

DATA BASE NUMBER 99 06/06/78 11.13.22

SIZE OF MASTER INDEX (WORDS) 9000
NEXT AVAILA BLE RECORD ID 2
RECORD ID OF LAST VOIDED RECORD 0 NOTE — A PRU IS A PHYSICAL
CAPACITY OF SUBINDEXES (RECORDS) 0 PECORD UNIT EQUAL
NUM’~ER OF INDEXES 1 TO 128 WORDS.
CAPACIT Y OF DATA BASE (PRU’S) 9000
STORAGE ALLOCATED (PRU’S) 0
PERCENTAGE OF DATA BASE USED 0.0
LARGEST EXISTING HOLE (PRU’S)———- 0
NO. OF GOOD RECORDS IN DATA BASE 0
TOTAL NO. OF DATA BASE RECORDS 0

INO I C A T O RS

RECORD NAME NO PTS ABS GPO SOU MiS NOR INT BLKS ID

*•*e***~~*******************  DATA BASE EMPTY ****~~Ø~~******~~0* * * * * * * * * * *~~
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APPENDIX C

.INITIALIZE COMPLETED
ELT: 3.137 4.089

*AOD
(TAPE C 0)

099999 0 1 130 2)
RECORD NUMBER 1 WRITTEN 319 COORDINATES 766 WORDS
RECORD NAME J M FKAK1 MY 0000 SB HP (3

RECORD NUMBER 2 WRITTEN 394 COORDINATES 916 WORDS
RECORD NAME .J MFKAK1 NY 0000 SB HP (3

RECORD NUMBER 3 WRITTEN 425 COORDINATES 978 WORDS
RECORD NAME J MFKAK I MY 0000 SB HP (3

RECORD NUMBER 4 WRITTEN 343 COORDINATES 814 wORDS
RECORD NAME J MFIcAK1 MY 0000 58 HP (3

RECORD NUMBER 5 WRITTEN 361 COORDINATES 850 WORDS
RECORD NAME J MFKAK1 MY 0000 SB HP (3

RECORD NUMBER 6 WRITTEN 354 COORDINATES 836 WORDS
RECORD NAME J MFKAK1 MY 0000 SB PIP (3

RECORD NUMBER 7 WRITTEN 359 COORDINATES 846 WORDS
RECORD NAME J MFKAK1 MY 0000 SB HP (3 )

RECORD NUMBER 8 WRITTEN 375 COORDINATES 878 WORDS
RECORD NAME J MFKAK1 MY 0000 SB HP (3

RECORD NUMBER 9 WRITTEN 371 COORDINATES 870 WORDS
RECORD NAME J MMKF 11 MY 0000 SA HP (3

RECORD NUMBER 10 WRITTEN 324 COORDINATES 776 WORDS
RECORD NAME J MMKFII MY 0000 SA HP (3

RECORD NUMBER 11 WRITTEN 360 COORDINATES 848 WORDS
RECORD NAME ,) HMKF1I MY 0000 SA HP (3

RECORD NUMBER 12 WRITTEN 368 COORDINATES 864 WORDS
RECORD NAME J MMKF11 MY 0000 SA HP (3

RECORD NUMBER 13 WRITTEN 377 COORDiNATES 882 WORDS
RECORD NAME J MMK F1I MY 0000 SA HP (3

FIRST RECORD = 1
• LAST RECORD = 13

TOTAL RECORDS = 13
•AOO COMPLETED

ELT 0.591 4.684

L IS T
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APPENDIX C

S M A R T E  D A T A  B A S E  C O N T E N T S

DATA BASE NUMBER 99 06/06/78 11.13.47

SIZE OF MASTER INDEX (WORDS) 9000
NEXT AV AILABLE RECORD ID 94
RECORD ID OF LAST VOIDED RECORD 0 NOTE — A PRU IS A PHYSICAL
CAPACITY OF SIJBINDE XES (RECORDS) 0 RECORD UNIT EQUAL
NUMBER OF INDEXES 1 10 128 WORDS.
CAPACIT Y OF DATA BASE (PRU’S) 9000
STORAGE ALLOCATED (PRU’S) 92
PERCENTAGE OF DATA BASE USED 1.02
LARGEST EXISTING HOLE IPRU’S) 0
NO. OF GOOD RECORDS IN DATA BASE 13
TOTAL NO. OF DATA BASE RECORDS 13

INDICATORS

RECORD NAME NO PTS ABS ORD SOU HIS NOR INT BLKS £0

J MFKA~~ MY 0000 SB HP (3 ) 319 0 3 1 0 0 0 6 2
U MFKAK~ MY 0000 58 HP (3 ) 394 0 3 1 0 0 0 8 8
J MFKA~~ MY 0000 Sb HP (3 ) 425 0 3 1 0 0 0 8 16
J MFI(A~q MY 0000 SB HP (3 ) 343 0 3 1 0 0 0 7 24
U MFKAiq PlY 0000 SB HP (3 ) 361 0 3 1 0 0 0 7 31
J MFKAK~ MY 0000 SB HP (3 ) 354 0 3 1 0 0 0 7 38
U MFKAK~ MY 0000 SB PIP (3 ) 359 0 3 1 0 0 0 7 45
J MFKAK~ MY 0000 SB HP (3 ) 375 0 3 1 0 0 0 7 52
U MMKF11 slY 0000 SA HP (3 371 0 3 1 0 0 0 7 59
U MMKF)~ MY 0000 SA HP (3 ) 324 0 3 1 0 0 0 7 66
U MMKFI1 MY 0000 5* HP (3 ) 360 0 3 1 0 0 0 7 73
U MMKFj1 HY 0000 SA HP (3 ) 368 0 3 1 0 0 0 7 80
U MMKFfl MY 0000 SA HP (3 P 377 0 3 1 0 0 0 7 87
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•LIST COMPLETED 13 GOOD RECORDS IN DATA BASE

ELi : 0.044 4.730
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APPENDIX C

•..NORMAL TERMINATION
DIRECTIVE DECK EXHAUSTED

THE FOLLOWING DATA BASE FiLES WERE SPECIFIED FOR THIS J08

ON LU 10 DATA BASE NO. 99
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EXAMPLE RUN NUMBER ~

PURPOSE :
1. DEMONSTRATE CREATION OF DATA BASE BACKUP COPY ON MAGNETIC TAPE

USING SEA RCH AND DUMP DIRECTIVES.
2. DEMONSTRATE USE OF REPORT DIRECTIVE.

MODE : BATCH

DI RECTIVES DEMO NS TRATED:
DUMP
REPOR T
SEARCH

CPU TIME : 8.93 SECONDS

EXPLA NATION OF FOLLOWING PAGES:
FI RST PA GE — L I S T I N G OF JOB DEC K
SUBSEQUENT PAGES — COPY OF PROGRAM OUTPUT. NOTE THAT OUTPUT FROM THIS

RUN DII) NOT EXCEED 80 COLUMNS IN WIDTH.
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APPENDIX C

//HK101 0X JOB (HK1O1O,,20,100,,,3,,O),ROSE,CLASS C,MSGCLASS A,
/1 MSGLEVEL (1,1),NOTIFY MK1O1 O
/*SETUP
/*SETUP TAPE,400745,RING
/*ROUTE PRINT RMT1?
//JOBLIH DO DSN=HK1010.LOAO,DISP S’SR
//STEP1 EXEC PGM SMARTE,TIME 3O
//FTO1F0O1 DO DUMMY
//FTO2FOOI DD DUMMY
//FTO5FOOI DO DUMMY
//FTO6FOO1 DO SYSOUT A

• //FTO 7FOO1 OD SPACE (CYL,(1,1)).UNIT SYSDA
//FTO9FOO1 DD DSN HK1O1O.SDBA.NUMBER99.UNIT=TAPE9,V0L SER 400745,
// DISP OLD,OCB (RECFM VSB,BLKSIZE~ 5120)
//FT1OFOO1 DO DSN HK1O1O .SDB .NUMBER99,DISP SHR
/ /FT 11FOO1 DO GUMMY
/ /FT 12F OO1 DO DUMMY
/ /F T1 3FOO 1 DO DUMMY
//FT14FOO1 DO DUMMY
//FT2OF001 DO SPACE (CYL. (1,1)),UNIT=SYSDA
//FT21FOO1 DO SYSOUT=A,DCB (RECFM FBA,LRECL=133)
//FT22F001 DO SPACE (TRK,(1,1 )),UNIT VIO,
// DCB (RECF P4=FA,LRECL=133,BLKSIZE 133)
//PLOTTAPE DO SYSOUT P,OEST LOCAL
//FTO 4FOO1 DO *

PASSWORP KUMQUAT
DB 00099,SIZ E OO9000 ,LU 1O
* SE A RCH
021.GE.0000000002

*DUMP
TYPE 02
* RE PORT
LIST OF RECORDS DUMPED, SORTED BY REC ID 50

RECORD NAME ID REEL NO . OB PP

201
21 T30,17
92 T38.IiO
202 T49,I2
026 T52,A2

*END

I
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767676767676767676767676767676767676767b767676767
676767676767676767676767b76767676767676 7676767676
76 67
67 U.S. ARMY, HARRY DIAMOND LABORATOR IES 76
76 COMMUNICATIONS SURVIVABILITY BRANCH 67
67 76
76 PROGRAM SMART E 67
67 76
76 VERSION 0531780 67
67 76
7676767676767676767676 767676767676767676767676767
67676767676767b7676767676767676767676767676767676

THE PRI NTED OUTPUT BEGINNING ON THE NEXT PAGE CONFO~o~5 TO THE
FOLLOWING RULES...

1. WHEN A VALID DIRECTIVE IS READ IT IS PRINTED iN ITS ENTERED
FORM COMPLETE WITH THE ASTERISK (d )  CHARACTER.

2. WHEN A DIRECTIVE MODIFIER CARD IS READ (IF DIRECTIVE PACKET HAS
MODIFIER CARDS) IT IS PRINTED ENCLOSED IN PARENTHESES.

3. AS EXECUTION OF THE DI RECTIVE PACKET PROCEEDS THE REQUESTED
INFORMATION IS PRINTED. ALSO ANY APPROPRIATE PROGRAM MESSAGES
ARE PRINTED. ANY TIME AN ADDITIONAL DIRECTIVE MODIFIER CARD
IS READ IT IS PRINTED AS DESCRIBED IN NO. 2 At~OVE AND PROCESSING
OF THE DIRECTIVE PACKET PROCEEDS.

4. WHEN THE DIRECTIVE PACKET HAS BEEN SUCCESSFULLY COMPLETED A
MESSAGE CONFIRMING THAT FACT IS PRINTED. THIS MESSAGE BEGINS
WITH A PLUS ( + )  CHARACTER.

DEFINITIONS...

D I R E C T I V E  — ONE OF THE SET OF SMARTE COMMANDS ENTERED ON A CARD IN
THE DIRECTIVE DECK. AN ASTERISK IS PUNCHED IN COLUMN 1. THE
KEYWORD BEGINS IN COLUMN 2.

DI RECT I V E  MO D I F I E R CARD — A CARD WHICH FOLLOWS A DIRECTIVE CARD OP
ANOTHER DIRECTIVE MODIFIER CARD. IT CONTAINS ONE OR MORE WORDS
OR NUMBERS WHICH FURTHER D~ SCRiHE THE RROCESSINr, REQUESTED BY THE
LATTER DIRECTIVE CARD.

DIRECTIVE PACKET — ONE DIRECTIVE CARD FOLLOWED BY ALL OF ITS
ASSOCIATED DIRECTIVE MODIFIER CARDS (IF ANY ). OTRECTIVE PACKETS
ARE GROUPED TOGETHER TO FORM THE DIRECTIVE DEC” .

DIRECTIVE DECK — THE STACK OF CARDS WHICH IS PROVIDED TO THE SMARTE
PROGRAM AS INPUT IN ORDER TO CONTROL THE ACTIO NS OF THE PROGRAM .

134
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PRIM ARY DATA BASE SPECIFICATION : 08= 99.SIZE= 9000,LU=10
ELI: 0.0 0.002

* SE A RCH

(021.GE.0000000002)

.SEARCH COMPLETED. 13 RECORDS IN FIND FILE.
ELT: 1.244 1.247

*DUMP
(TYPE 2)

.OUHP COMPLETED. 13 RECORDS W E R E  DUMPED.

ELT 0.220 1.470

•REPORT
(LIST OF RECORDS DUMPED, SORTED BY REC ID 500)

RECORD NAME ID REEL NO. Db PR
( )

( )

( )

(201 0
( 21 0130 .17

( 92 0T38,I1O
(202 0T49.I2
C 26 0T52’A2
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LIST OF RECORDS DUMPED, SORTED BY REC ID PAGE 1 06/06/TB 11.40.59
DA TA BASE NOS 99

RECORD NAME ID REEL NO. 09 PR

J MFKA K1 NY 0000 SB HP (3 ) 2 1600000235 10 H~
U MFKAK 1 MY 0000 SB HP (3 ) B 1600000228 10 P42
J M FKAK ~ HY 0000 SB HP (3 ) 16 1600000227 10 l~j MFKAK1 NY 0000 SB HP (3 ) 26 1600000219 10 112
U MFKAK1 NY 0000 SB HP (3 ) 31 1600000209 10 H2
J MFKAgq plY 0000 SB PIP (3 ) 38 1600000214 10 H2
U MFKAK 1 HY 0000 SB HP (3 ) 45 1b00000212 10 112
U MFKAK 1 HY 0000 SB H~ (3 ) 52 1600000231) 10 512

U M M K F 1 1  HY 0000 SA HP (3 ) 59 1600000118 10 H2
U P4MKFfl MY 0000 SA HP (3 ) 66 1600000120 10 Nd
U MMKF11 HY 0000 SA PIP (3 ) 73 1600000117 10 112
U MMKFj1 MY 0000 SA HP (3 ) 80 1600000114 10 H2
U MMKF 11 NY 0000 SA HP (3 ) 87 1600000116 10 512
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•REPORT COMPLETED
ELT : 7.264 8.736

137

A
• ••—~~~~~~~ ••~.-- —-.-•—— —•— -• •— •- , •— —•——



______ -~~~~~ ~~~~~~
- 

-
~~~~~~~~~~~ —‘~~—~~ :~~~~~~~

—r—-
~~~~ 

- - 

~~~~~~~~~~~-i~~~~~

APPE NDIX C

...NOR MAL TERMINATION
DIRECTIVE DECK EXHA USTED

THE FOLLOWING DATA BASE FILES WERE SPECIFIED FOR THIS J08

ON LU 10 DATA BASE NO. 99
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APPEN DIX C

EXA MPLE RUN NUMBER 3

PURPOSE :
DEMONSTRATE RECONSTRUCTION OF DATA BASE FROM A BACKUP COPY ON MAGNETIC

TAPE.
- 

MODE : P4ATCH

DIRECTIVES UEMONSTWATEU
ADD/DI,MP B
INITIALILE
LIST

CPU TIME : 13.15 SECONDS

EXPLANATION OF FOLLOWING PAGES:
FIRST PAGE — LISTING OF JOB DECK
SUBSEQUENT PAGES - COPY OF PROGRAM OUTPUT. NOTE THAT OUTPUT FROM THIS

RUN DID NOT EXCEED 80 COLUMNS IN WIDTH.
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APPENDIX C

//IIK1O1OX JOB (HK1010,,20.1O0~~.’3.~~0) ,ROSE,CLASS C,MSGCLASS A ,
• // MSGLEYEL (1,1),N OTIFY HK1O 1O

/*SETUP DISK,CRICDB
/*SETUP TAPE,400745,NORING
/~ ROuTE PRINT RMT17
//JOBLIR DO DSN HKLO1O .LOAD,DISP S’IR
//STEP1 EXEC PGM SMARTE,TIME 2O
//FTO1F001 00 DUMMY
//FTO2FOO1 DO DUMMY
//FTO5FOOI DO DSN HK1O1O.SDRA.NUMBER99,UNIT=TAPE9,VULUME SER 400745,
/1 DISP OLD
//FTO 6FOO1 DD SYSOUT A
//FTO 7FOO1 OD SPACE (CYL,(1,1)).UNIT SYSDA
//FTO9FOO1 DD DUMMY
//FT1OF OOL DO DSNZPIK1O1O.SDB.NUMBER99.SPACE= (CYL, (64,10)),UNIT=SYSOA,
// DISP (NEW,C ATLG ),VOL SER USERO6
//FTI1FOO1 DO DUMMY
//FT12FOO1 DO DUMMY
//FT1 3F1)01 DD DUMMY
//FT14FOO1 DO DUMMY
//FT2OF 0O1 DO SPACE= (CYL,(1,1)),UNIT~ SYSD A
//FT21F OO1 DO SYSOUTZA,0CB (RECFM FBA.LRECL 133)
//FT22FOO1 OD SPACE (TRK.(1,1)).UNIT VIO,
1/ DCB (RECFM=FA,LRECL’133~ 9LKSIZE 133)
//PLOTT APE 00 SYSOUT P,DEST LOCAL
//FTO 4FOO1 OD *

PA SSWORD A R T I C MOKE
08 00099,SIZE OO9000,LU 1O
INITIALIZE

AX 1IIMTZ4YB
‘ADO
DUMP B 0
‘LIST
‘END

• ,*
//
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APPENDIX C

76767676 7676 167676 76 76 76 76 76 76 76 76 7676 76 7676 76 767
6767676767676767676767616167676761676767676167676
76 67
67 U.S. ARMY , HARRY DIAMOND LABORATO~ I E S 76
76 COMMUNICATIONS SURV IVABILI TY BRANCH 67
67 76
76 PROGRAM SMARTE 67

• 67 76
76 VERSION 0531780 67
67 76
7676761616761676767676 767676761616767676767676767
6767676767b7b767b7b76767b767676767676767676767676

THE PRINTED OUTPUT BEGINNING ON THE NEXT PAGE CONFORMS TO THE
FOLLOWING RULES...

1. WHEN A VALID DIRECTIVE IS READ IT IS PRINTED IN ITS ENTERED
FORM COMPLETE WITH THE ASTERISK 1’) CHARACTER.

2. WHEN A DIRECTIVE MODIFIER CARD IS READ (IF DIRECTIVE PACKET HAS
MODIFIER CARDS) IT IS PRINTED ENCLOSED IN PARENTHESES.

3. AS EXECUTION OF THE DIRECTIVE PACKET PROCEEDS THE REQUESTED
INFORMATION IS PRINTED. ALSO ANY APPROPRIATE PROGRAM MESSAGES
ARE PRINTED. ANY TiME API ADDITIONAL DIRECTIVE MODI~~IE R CA RD
j5 READ IT IS PRINTED AS DESCRIBED IN NO. 2 ABOVE AND PROCESSING
OF THE DIRECTIVE PACKET PROCEEDS.

4. WHEN THE DIRECTIVE PACKET HAS BEEN SUCCESSFULLY COMPLETED A
MESSAGE CONFIR MING THAT FACT IS PRINTED. THIS MESSAGE BEGINS
WITH A PLUS C.) CHARACTER.

DEFINITIONS...

DIRECTIVE — ONE OF THE SET OF SMARTE COMMANDS ENTERED ON A CARD IN
THE DIRECTIVE DECK. AN ASTERISK IS PUNCHED IN COLUMN 1. THE
KEY WORD BEGINS IN COLUMN 2.

DIRECTIVE MODIFIER CARD — A CARD WHICH FOLLOWS A DIRECTIVE ~ARD OR
ANOTHER DIRECTIVE MODIFIER CARD. IT CONTAINS ONE OR MORE WORDS
OR NUMBERS WHICH FURT HE R D E S C R I B E  THE PROCESSING REQUESTED BY THE
LATTER DIRECTIVE CARD.

DIRECTIVE PACKET — ONE DIRECTIVE CARD FOLLOWED BY ALL OF ITS
ASSOCIATED DIRECTIVE MODIFIER CARDS (IF ANY). DIRECTIVE PACKETS
ARE GROUPED TOGETHER TO FORM THE DIRECTIVE DECK .

DIRECTIVE DECK — THE STACK OF CARDS WHICH IS PROVIDED TO THE SMARTE
PROGR AM AS INPUT IN ORDER TO CONTROL THE ACTIONS OF THE PROGRAM,
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PRI MARY DATA BASE SPECIFICATION: DB 99,SIZE= V000,LU 1O -

ELT: 0.0 0.002

*II.IITIALIZE
VALID PASS WORD READ
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APPENDIX C

S M A R T E  D A T A B A S E  C O N T E N T S
•...**.........***..**•e.*•*•.**•..e.**••.****’..••*..***•..•*...•.e.•.
DATA BASE NUMBER 99 06/06/18 11.57.41

SIZE OF MASTER INDEX (WORDS)  9000
NE X T A V A ILABLE RECORD ID 2
RECORD ID OF LAST VOIDED RECORD 0 NOTE — A PRU IS A PHYSICAL
CAPACITY OF SUBINDEXES (RECORDS) 0 RECORD UNIT EQUAL
NUMBER OF INDEXES 1 TO 128 WORDS.
CAPACITY OF DATA BASE (PRU’S) 9000
STORAGE ALLOCATED (PRO’S) 0
PERCENTAGE OF DATA BASE USED 0.11
LARGEST EXISTING HOLE (PRU’S)—-- 0
NO. OF GOOD RECORDS IN DATA bASE- 0
TOTAL NO. OF DATA BASE RECORDS 0

INDICATORS

RECORD NAME NO PTS ABS ORD SOU HIS NOR INT BLKS ID

•~~~~ ‘~~~~~‘‘‘‘‘ “ DATA BASE EMPTY ***************************
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APPENDIX C

•INITI ALIZE COMPLETED
ELT) 2.809 2.813

‘ADD
(DUMP 8 0)

•ADD COMPLETED
ELT: 0.223 3.038

‘LIST
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AP PEND IX C
S M A R T E  D A T A B A S E  C O N T E N T S

‘a..”..
DATA BASE NUMBER 99 06/06/18 11.59.37

SIZE OF MASTER INDEX (WORDS) 9000
NEXT AVAILABLE RECORD ID 94
RECORD ID OF LAST VOIDED RECORD—— 0 NOTE — A PRO IS A PHYSICAL
CAPACITY OF SUBINDEXES (RECORDS)— 0 RECORD UNIT EQUAL
NUMBER OF INDEXES 1 TO 128 wORDS.
CAPACITY OF DATA BASE (PRO’S)———— 9000
STORAGE A LLOCATED (PRO’S) 92
PERCENTAGE OF DATA BASE USED 1.02
LARGEST EXISTING HOLE (PRU’S)———— 0
NO. OF GOOD RECORDS IN DATA BASE— 13
TOTAL NO. OF DATA BASE RECORDS——— 13

INDICATORS

RECORD NAME NO PTS ABS ORD SOU HIS NOR INT BLI S ID

J MFpç A pç~ HY 0000 SB HP (3 ) 319 0 3 1 0 0 0 6 2
J MFKAK 1 NY 0000 58 HP (3 ) 394 0 3 1 0 0 0 8 8
U MFKAKI PlY oooo SB HP (3 ) 425 0 3 1 0 0 0 8 16
U MFKAK 1 MY 0000 59 )4P (3 P 343 0 3 1 0 0 0 7 24
U MFKAK~ MY 0000 SB PIP (3 ) 361 C) 3 1 0 0 0 7 31
U MFKAK 1 PlY 0000 SB NP (3 ) 354 C) 3 1 0 0 0 7 38
J MFK A K~ MY 0000 SB HP (3 ) 359 0 3 1 0 0 0 7 45
U MFKAK I PlY 0000 58 HP (3 ) 375 0 3 1 0 0 0 7 52
U MMKF~~ MY 0000 SA HP (3 ) 371 11 3 1 0 0 0 7 59
U MMKF 11 HY 0000 SA HP (3 ) 324 11 3 1 0 0 0 7 66
U MMKF1) PlY oooo SA HP 3 ) 360 0 3 1 0 0 0 7 73
U MMKF1I MY 0000 SA HP (3 ) 368 0 3 1 0 0 0 7 80 —

MMKF1I PlY 0000 SA HP (3 ) 377 0 3 1 0 0 0 7 87
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.L1ST COMPLETED 13 GOOD RECORDS IN DATA BASE
ELT : 0.045 3.0d6
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APPENDIX C

...NOR MA L TERMINATION
DIRECTIVE DECK EXHAUSTED

THE FOLLOWING DATA BASE FILES WERE SPECIFIED FOR THIS JOB :

ON LU 10 DATA BASE NO. 99
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APPENDIX C
EXAMPLE RUN NUMBER 4

PURPOSE :
DEMONSTRATE SIMPLE EDIT.

MODE: INTERACTIVE

DIRECTIVES DEMONSTRATED:
HELP
L I S T
PURGE
SE A RCH

CPU TIME : 1.21 SECONDS

EXPLANATION OF FOLLOWING PAGES;
THE FOLLOWING PAGES CONTAIN A FULL COPY OF USER INPUT AWL ) PROGRAM

OUTPUT. THE TRIANGLE SYMBOL (~~) HAS BEEN DRAWN TN AT THE BEGINNING
OF EACH USER SUPPLIED ENTRY.
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APPENDIX C

READY
De x e c  ‘hklOlO .cli st (smarte)’ ‘pref(f) 1u10 (hk1010.$~~b .number99 )’

SMARTE PROGRAM C L I S T  V E R S I O N  06 0 578 Q
START TIME: 12:37:36 06/06/78
LU O4 = T E R M I N A L
LU1O — HK1010.$DB.NUMBERO9
SMARTE FILES ALLOCATED; EXECUTION PROCEEDING.
E N T E R  ACCESS PASSWORD

~ password=a~ ieycat

PROGRAM SMARTE VERS ION 053178Q
EMP DATA MANAGEMENT AND ANALYSIS PROGRAM

—ENTER DATA BASE SPECIFICATION (D B = I I I I I ,S I Z E — I I I I I I ,LU= II )—

~ db=0O099 ,size=009O00 , 1u 10
PR I MARY DATA BASE S P E C I F I C A T I O N :  DB gg ,SIZE 9000,LU 1O
ELI: 0.0 0.002

-ENTER DIRECTIVE-
D’hel p

SMARTE DIRECTIVES C’ AND NEXT 2 CHARS SUFFICIENT):
‘ADD *CLEAR *CQMB INE ‘DEFINE *DISPLAY ‘DUMP *EDIT *END *EXAMINE ‘FIX ‘FOURIER
‘GET ‘HELP ‘HISTOGRAM * INITI AL I ZE ‘LIST ‘OUTPUT ‘PLOT ‘PRINT *PURGE
‘REPORT ‘SCALE *SEARCH ‘SHIFT ‘SORT

DIRECTIVE ‘END TERMINATES RUN
ELT:  0.010 0.015

-ENTER DIRECTIVE- —
D*purge

‘PURGE

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21—26 , FE OR BLANK TO END PURGE-
D 00002 4

C 24)
RECORD 24 PURGED RECORD NAME U MFKAK 1 HY 0000 SB HP (3 )

—ENTER REC NAM E IN COLS 1—20 , ID IN COLS 21—26, FE OR BLANK TO END PURGE-
D 38

C 38)
RECORD 38 PURGED RECORD NAME U MFKAK 1 HY 000 0 SB HP (3

—ENTER REC NAME IN COLS 1—20 . ID IN COLS 21-26, FF OR BLANK TO END PURGE-
D

+PURGE COMPLETED
ELI: 0.070 0.087

-ENTER DIRECTIVE-
D ’ l i s t
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‘LIST

S M A R T E  D A T A  B A S E  C O N T E N T S
* *. ,* .*,* . .* *,* *,. ,,* .*,* *. ,* . , . .* * *, , .  , , ,* ,* ,* *, ,* * * * * * * * * *,* , , .* * * * * *
DATA BASE NUMBER ~9 06/06/78 12.42.04

SIZE OF MASTER INDEX (WORDS) 9000
N E X T  AVA I LABLE R E C O R D  I D  9 4
RECORD ID OF LAST VOIDED RECORD-- 38 NOTE - A PRU IS A PHYSICAL
C A P A C I T Y  OF S U B I N D E X E S  (R E C O R D S ) 0 R E C O R D  U N I T  E QUAL
NUMBER OF INDEXES 1 TO 128 WORDS.
CAPACITY OF DATA BASE (PRU’S )———- 9000
STORAGE ALLOCATED (PRU ’S) 92
PERCENTAGE OF DATA BASE USED 1.02
LARGEST EXISTING HOLE (PRU’S)---- 7
NO. OF GOOD RECORDS IN DATA BASE- 11
TOTAL NO. OF DATA BASE RECORDS--- 13

I ND I CATORS

RECORD NAME NO PTS /\BS ORD SOU HIS NOR INT BLKS ID

U M F K A K 1  N Y 0000 SB HP ( 3  ) 319 0 3 1 0 0 0 6 2
U MF K AK 1 NY 000 0 SB HP (3 ) 394 0 3 1 0 0 0 8 8
~.J MFKAK1 HY 0000 SB HP (3 ) 425 0 3 1 0 0 0 8 16
****  PURGED R E C O R D  * * * * ‘ * * **  7 0
J MFKAK 1 HY 0000 SB lIP ( 3  ) 361 0 3 1 0 0 0 7 31
“*‘ PURGED RECORD * * * * * * ** ‘  7 —2 4
U MFKAK 1 HY 0000 SB HP (3 ) 359 0 3 1 0 0 0 7 45
U M F K A K 1  HY 000 0 SB HP (3 ) 375 0 3 1 0 0 0 7 52
U MMKF 11 HY 0000 SA HP (3 ) 371 0 3 1 0 0 0 7 59
J MMKF 11 HY 0000 SA HP (3 ) 32 4 0 3 1 0 0 0 7 66
U MMKF11 NY 0000 SA HP ( 3  ) 360 0 3 1 0 0 0 7 73
U MMKF11 NY 0000 SA HP (3 ) 368 0 3 1 0 0 0 7 80
U MMKF 11 HY 0000 SA HP ( 3  ) 377 0 3 1 0 0 0 7 87

+LIST COMPLETED 11 GOOD RECORDS IN ~)ATA BASE
ELI: 0.069 0.160

—ENTER DIRECTIVE—
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D ’search APPENDIX C

*5 EAR Cl-I

—ENTER 1ST SUPPLEMENTARY ENTRY-
D003.eq.f

C 003. EQ. F

—ENTER NEXT SUPPLEMENTARY ENTRY—

+SEARCH COMPLETED. 6 RECORDS IN FIND FILE.
ELT: 0.810 0.973

-ENTER DIRECTIVE-
D*e di t

‘EDIT

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21—2 6, FE OR BLANK TO END EDIT-
D f f

(FF)

—ENTER I TEM NO. (I I I ) —
D019

• C 19)

—ENTER NEW VAL UE (1 OR 2 ALPHANUMERIC CHARS)-

(1 )
U MFKAK1 NY 0000 SB HP (31 ) - 2 EDIT COMPLETED
U MFKAK 1 NY 0000 SB HP (31 ) — 8 EDIT COMPLETED
U MFKAK 1 KY 0000 SB HP (31 ) - 16 EDIT COMPLETED —• U MFKAK 1 HY 0000 SB HP (31 ) — 31 EDIT COMPLETED
U MFKAK 1 NY 0000 SB HP (31 ) — 45 EDIT COMPLETED
U MFKAK 1 HY 0000 SB HP (31 ) - 52 EDIT COMPLETED

+EDIT PACKET COMPLETED
ELI: 0.161 1.137

—ENTER DIRECTIVE—
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‘LIST

S M A R T E  D A T A  B A S E  C O N T E N T S
* * * * * *,* *,* *.* ,* * * *, .* * * * *. .* *,* *  .***,* *. , ,*,* .**, ,****,*** *,*,,..*****
DATA BASE NUMBER 93 06/06/78 12.50.18

SIZE OF MASTER INDEX (WORDS) 9000
NEXT AVA I LABLE R E C O R D  I D  94
RECORD ID OF LAST VOIDED RECORD-- 38 NOTE - A PRU IS A PHYSICAL
CAPACITY OF SUBINOEXES (RECORDS) 0 RECORD UN IT EQUAL
NUMBER OF INDEXES 1 TO 128 WORDS.
CAPACITY OF DATA BASE (PRU’S) 9000
STORAGE ALLOCATED (PRU ’S) 92
PERCENTAGE OF DATA BASE USED 1.02
LARGEST EXISTING HOLE (PRU’S)———— 7
NO. OF GOOD RECORDS IN DATA BASE 11
TOTAL NO. OF DATA BASE RECORDS 13

I N D I C A T O R S

RECORD NAME NO PTS ABS ORD SOU H I S  NOR I N T  BLKS I D

U MFKAK1 KY 0000 SB HP (31 ) 319 0 3 1 0 0 0 6 2
U MFKAK 1 N Y 000 0 SB HP (31 ) 394 0 3 1 0 0 0 8 8
U MFKAK I KY 0000 SB HP (31 ) 425 0 3 1 0 0 0 8 16
*.** PURGED RECORD *‘**** ‘** 7 0
U MFKAK1 HY 0000 SB HP (31 ) 361 0 3 1 0 0 0 7 31
**** PURGED RECORD .*‘* * * *‘*  7 —2 4
U MFKAK 1 NY 0000 SB HP (31 ) 359 0 3 1 0 0 0 7 45
U MF KAK1 NY 0000 SB HP (31 ) 375 0 3 1 0 0 0 7 52
U MMKF11 NY 0000 SA HP (3 ) 371 0 3 1 0 0 0 7 59
U MMKF 11 NY 0000 SA HP (3 ) 32 4 0 3 1 0 0 0 7 56
U MMKF 11 KY 0000 SA HP (3 ) 360 0 3 1 0 0 0 7 73 —

U MMK F 11 HY 000 0 SA HP (3 ) 368 0 3 1 0 0 0 7 80
• U MMKF11 NY 0000 SA HP (3 ) 377 0 3 1 0 0 0 7 87

+LIST COMPLETED 11 GOOD RECORDS IN DATA BASE
ELI: 0.064 1.203

-ENTER DIRECTIVE—
D ‘end

.NORMAL TERMINATION
D I R E C T I V E  DECK EXHAUSTED

TH E FOLLOWING DA T A BAS E FI LE S W E RE SPE C IF I ED FO R TH I S JOB:

ON LU 10 DATA BASE NO. 99
I H 0 0 0 2 I  STOP 7777
STOP TIME: 12 :54:15 06/06/78

READY
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EXAMPLE RUN NUMBER 5

PURPOSE :
1. DEMONSTRATE RETRIEVALS FROM TWO DATA BASES.
2. DEMONSTRATE VARIOUS FORMS OF OUTPUT DIRECTIVE.
.~~. DEMONSTRATE USE OF ALTERNATE PRINT DEVICE.

MODE : INTERACTIVE WITH PARTIAL OUTPUT AT REMOTE HIGH SPEED PRINTER

DIRECTI VES DEMONSTRATED:
CLEAR
DEFI NE
DISPLAY
(lET
OUTPUT/TYPE 3~ 6—11
PRINT
SEARC H
SORT

CPU TIME : 6.72 SECONDS

EXPLA NA T I O N OF FOLLO W I NG PAGLS
FIRST TEN PAGES — COPY OF ALL USER SUPPLIED INPUT AND PROGRAM

OUTPUT RECEIVED AT THE INTERACTIVE TERMINAL. TME TRI ANGLE CHARACTER
(~~) HAS BEEN DRAWN IN AT THE BEGINNING OF EACH USER SUPPLIED ENTRY.
THE BACK ARROW SYMBUL (~~~-) I N D I C A T E S  THE USE OF THE CHARACTER DELETE
KEY.

SUBSEQUENT PAGES — COPY OF OUTPUT RECEIVED AT REMOTE P41GM SPEED
PRINTER.

153

• - •~“. ~~~~~~~~~~~~~~~ ~~~~~~~

.__1.__ 
~~~~~~~~~~~~- -— -- -—~~ -~~~~~~~ -- 

••  -
~~~

-_
~~ —~~~-~~~~~~~~~~~~~~~~~~~ - —



- -‘

~

--

~ 

• 
- .- 

. _ _

APPENDIX C

READY
D exec ‘hklOlO.clist (smarte)’ ‘pref (hklOlO) lulO ($db.number99) —

luli ($db .numberl l) ’

SMARTE PROGRAM CLIST VERSION 06O57 8Q
START TIME : 13:49:38 06/06/78
DATA SET PREFIX = HKLO1O
LU O4 = TERMINAL
LUlO = HK 1O 1O.$DB.NUMB ER99
Lull = HK1O1O.$D13.NUMBER1L
SMARTE FILES ALLOCATED; EXECUTION PROCEEDIN G.
ENTER ACCESS PASSWORD

~ password=manx

PROGRAM SMARTE VERSION 05317 8Q
EIIP DATA MANAGEMENT ANT) ANALYSIS PROGRAM

—ENTER DATA BASE SPECIFICATION (DB=II I I I ,S I Z E = I I I I II ,L U = I I ) —
D db=00099 ,size=O09000 ,1~i=lO

PRIMARY DATA BASE SPECIFICATION : DB 99 ,SIZE 9000 ,LU=l0
liLT: 0.0 0.002

—ENTER DIRECTIVE-
D ‘display

‘DISPLAY

S M A R T E  D A T A  B A S E  C O N T E N T S
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  **********  ************** ,******

• DATA BASE NUMBER 99 06/06/78 13.51.20

SIZE OF MASTER INDEX (WORDS) 9000 
—

NEXT AVAILABLE RECORD ID 94
RECORD ID OF LAST VOIDED RECORD 38 NOTE - A PRO IS A PHYSICAL
CAPACITY OF SUBINDEXES (RECORDS) 0 RECORD UNIT EQUAL
NUMBER OF INDEXES 1 TO 128 WORDS.
CAPACITY OF DATA BASE (PRO ’S)  9000
STORAGE ALLOCATED (PRO’S) 92
PERCENTAGE OF DATA BASE USED 1.02
LARGEST EXISTING HOLE ( P R O ’ S )  7
NO. OF GOOD RECORDS IN DATA BASE 11
TOTAL NO. OF DATA BASE RECORDS 13

+DISP LAY COMPLETED
ELT : 0 .052  0 .056

-ENTER DIRECTIVE-

~ ‘get

‘GET
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-ENTER REC NAME IN COLS 1-20, ID IN COLS 21-26 OR BLANK TO END GET-
000016

( 16)

-ENTER REC NAME IN COLS 1-20 , ID IN COLS 21-26 OR BLANK TO END GET-

+GET COMPLETED
ELT: 0.537 0.595

—ENTER DIRECTIVL~—
D~’output

‘OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-
D~type08

(TYPE 8)

—ENTER RLC NAME IN COLS 1— 20 , ID iN COLS 21—26 , FF OR flLANi ~ TO fl1~D OUTPUT—

~.ff(FF)

PAGE — 1 06/06/78 13.54.16

RECORD NAME , REEL NUMB 1~R, RECORD ID , 2N D LINE—RECORD LABEL

J MFKAK 1 flY 0000 SB lIP (31 ) 1600000227 16

+OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.046 0.644

-ENTER DIRECTIVE-

~ *de fine

‘DEFINE

—ENTER DATA BASE SPECIFICATION (DB=IIIII ,SIZE=IIIIII,LU=II)-
D db=00011,size=033000 ,1u 11

(DB= 11,SIZE= 33000 ,LU=11)
+DEFINE COMPLETED
ELT: 0.014 0.661

-ENTER DIRECTIVE-
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D ‘display

‘DISPLAY

S M A R T E  D A T A  B A S E  C O N T E N T S
* * * * * * * * * * * * * * * * * * * * *  ** * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * *  *

DATA BASE NUMBER 11 06/06/78 13.56.59

SIZE OF MASTER INDEX (WORDS) 33000
NE!.T AVAILABLE RECORD ID 17451
RECORD ID OF LAST VOIDED RECORD 12107 NOTE - A PRU IS A PHYSI CAL
CAPACITY OF SUBINDEXES (RECORDS) 0 RECORD UNIT EQUAL
NUMBER OF INDEXES 1 TO 128 WORDS.
CAPACITY OF DATA BASE (PRU’ S)  33000
STORAGE ALLOCATED (PRU’S) 17449
PERCENTAGE OF DATA BASE USED 52.88
LARGEST EXISTI NG HOLE (PRU ’S) 8
NO. OF GOOD RECORDS IN DATA BASE 2261
TOTAL NO. OF DATA BASE RECORDS 2271

+DISPLAY COMPLETED
ELT: 0.056 0.720

-ENTER DIRECTIVE-
~~u ‘saarch
INVALID SMARTE DIRECTIVE. TRY ‘HELP

-ENTER DIRECTIVE-

~SEARC11

-ENTER 1ST SUPPLEMENTARY ENTRY-

~~O92 . 1e.16000O0025 .and .O92.ge. l6O0OOO02 1

(092.LE.1600000025.AND .092.GE. 1600000021)

-ENTER NEXT SUPPLEMENTARY ENTRY—

+SEARCII COMPLETED. 6 RECORDS IN FIND FILE .
ELT: 4.376 5.098

-ENTER DIRECTIVE-

1-
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~ ‘output

‘OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-
~ typeo8(TYPE 8)

-ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FF OR BLANK TO END OUTPUT-
D~ f f

(FF)

PAGE — 1 06/06/78 14.00.47

RECORD NAME , REEL NUMBER, RECORD ID , 2ND LINE-RECORD LABEL

J MFKAK 1 HY 0000 SB HP (31 ) :)000227 16

J MMLILO EZ 0000 R5 BP (301) io00O~ D021 44
EZ FIELD BAC PT—2 l0 ,— 2 3 , . 7 5

J MMLILO EZ 0000 R5 BP (302) 1600000022 52
EZ FIELD I3AC PT—2 10,—23,.75

J MMLILO EZ 0000 R5 BP (303)  1600000023 59
EZ FIELD BAC PT-2 10,—23 ,.75

J MMLILO EZ 0000 R5 BP ( 304 )  1600000024 67
EZ FIELD BAC PT—2 l0,—23,.75

J MMLILO EZ 0000 R5 BP (305)  1600000025 75
EZ FIELD SAC PT—2 t0 ,—23 .75

-I-OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.130 5.237

-ENTER DIRECTIVE-

~.*sort

‘SORT
—ENTER ITEN NO. ON WHICH TO SORT IN COLS 1-3 RIGHT JUSTIFIED-

~~092
( 92)

+SORT COMPLETED
ELT : 0.103 5 .343

-ENTER DIRECTIVE-

‘OUTPUT

—ENTER OUTPUT TYPE (TYPEII)-
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~ typeOB(TYPE 8)

-ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FF OR BLANK TO END OUTPUT-
D ff

(FF)

PAGE — 1 06/06/78 14.03.13

RECORD NAME , REEL NUMBER , RECORD ID , 2ND LINE-RECORD LABEL

J MMLILO EZ 0000 R5 BP (301) 1600000021 44
EZ FIELD SAC PT—2 lO,—23 ,.75

J MMLIL0 EZ 0000 KS 3? (302) 1600000022 52
EZ FIELD BAC PT— 2 1O, — 2 3 , . 7 5

J MMLILO EZ 0000 R5 BP (303 )  1600000023 59
EZ FIELD BAC PT—2 10, — 23 , .75

J MMLILO EZ 0000 R5 BP (304 ) 1600000024 67
EZ FIELD SAC PT—2 10,—23 ,.75

J MMLILO EZ 0000 R5 BP (305) 1600000025 75
EZ FIELD SAC PT—2 1O,—23 ,.75

J MFKAI (1 HY 0000 SB HP (31 ) 1600000227 16

+OUTPUT DIRECTIVE PACKET COMPLETED .
ELT: 0.121 5.466

-ENTER DIRECTIVE-
~~
. ‘output

‘OUTPUT 
—

—ENTER OUTPUT TYPE (TYPEII)-
D. typeo6

(TYPE 6)

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21—26 , FF OR BLANK TO END OUTPUT-

~
. f f

(FF)

_ 



APPENDIX C

PAGE — 1 06/06/78 14.07.45

RECORD NAME THRESHOLD RATIOS VERSN

J MNLILO ES 0000 R5 BP (301) 0 .0  10. 0 .0.0 ,0 . O  ,O . 0  
—— 

0
J MMLILO EZ 0000 R5 BP ( 30 2 )  0 .0  ,0 .0  ,0 .0  ,0 .0  ,O . 0  0
3 MIILILO EZ 0000 R5 BP (303) 0.0 .0. 0 .0 .0 10 .0  .0 .0  (P
3 MMLILO EZ 0000 R5 BP ( 3 0 4 )  0 .0  ,O. 0 , O . O  ,0 . O  10 .0  0
3 MMLILO EZ 0000 R5 BP (305)  0 .0 ,0. 0 .0 .0  ,0 . O  ,0 .0  0
J MFKAK1 flY 0000 SB HP (31 ) 0 .0  , 0 .0  .0 .0  ,0 .0  ,0 .0  0

+OUTPUT DIRECTIVE PACKET COMPLETED.
ELT : 0.122 5.716

-ENTER DIRECTIVE—
D ‘Output

‘OUTPUT

—ENTER OUTPUT TYPE (TYPEII)-
D typeO7
(TYPE 7)

-ENTER REC NAME IN COLS 1-20 , ID IN COLS 21-26, FF OR BLANK TO END OUTPUT-
D~f f

(FF)

PAGE — 1 06/06/78 14.09.59

RECORD NAME PEAK PEAKT INE DECAYTIME INTENSITY TIMETO 1O

3 MMLILO ES 0000 R5 BP (301) O .372E+03  0 .346E—0 7  — .100I~ -01 0. 0 O.4 19E+0 3
J MMLILO ES 0000 R5 BP (302) 0.419E+03 0 .6 7 2 E — 0 7  — .100E+0l 0.0 0.0
3 M14LILO EZ 0000 R5 BP (303) 0.382E+03 0.689E—07 — .100E+01 0.0 0.0
J MMLILO EZ 0000 R5 BP ( 3 0 4 )  0.35 1E+03 O . 14 6 E — 0 6  0 . 1 3 9 E — O 5  0 .0  0 .0
3 MMLILO ES 0000 RS BP (305) 0.386E#03 0.517E—06 0.402E—05 0.0 0.0
J MFKAX1 1W 0000 SB HP (31 ) 0 .338E+02 0 . 17 6 E — 0 6  O . 9 6 8 E — 0 6  0 .0  0 .0

+OUTPUT DIRECTIVE PACKET COMPLETED.
ELT : 0.126 5 .845

-ENTER DIRECTIVE—
D.’output

‘OUTPUT -

-ENTER OUTPUT TYPE (TYPEII) -

~ type09(TYPE 9)

159

_ _ _ _  _ _



APPENDIX C

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FF OR BLANK TO END OUTPUT-
D f f
(PT)

PAGE — 1 06/06/78 14.11.51

3 MIILILO EZ 0000 R5 SP (301) 0.0 0.0 0.0
0.0 0.0 0

3 MMLILO EZ 0000 R5 BP (302 )  0.0 0.0 0.0
0.0 0.0 0

3 MMLILO EZ 0000 R5 BP (303) 0.0 0.0 0.0
0.0 0.0 0

3 MMLILO ES 0000 R5 BP (304) 0.0 0.0 0.0
0.0 0.0 0

J Ml~1LILO ES 0000 R5 BP (305) 0.0 0.0 0.0
0.0 0.0 0

3 MFKAK1 flY 0000 SB HP (31 ) 0.0 0.0 0.0
0.0 0.0 0

+OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.124 5.970

-ENTER DIRECTIVE-

~> ‘clear

‘CLEAR

+CLEAR COMPLETED
ELT : 0 .006  5.980 —

-ENTER DIRECTIVE-
D ‘output

‘OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-

~.type08
(TYPE 8)

• -ENTER REC NAME IN COLS 1-20 • ID IN COLS 21-26 , FF OR BLANK TO END OUTPUT-
D f f

• (FF)
NO OUTPUT GENERATED BECAUSE FIND FILE IS EMPTY.

• +OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.024 6.006

-ENTER DIRECTIVE-

‘GET

-ENTER REC N AME IN COLS 1-20 , ID IN COLS 21—26 OR BLANK TO END GET-
2
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—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21—26 OR BLANK TO END GET-

+GET COMPLETED
ELT: 0.039 6.048

-ENTER DIRECTIVE—

~ ‘output

‘OUTPUT

—ENTER OUTPUT TYPE (TYPEII)-

~ typelO
(TYPELO )

—ENTER REC NAME IN COLS 1-20, ID IN COLS 21-26, FF OR BLANK TO END OUTPUT-
D~ff

(PT)
(14.16.43 06/06/78)

RECORD N~.ME — 3 MMKFLO HY 0000 R5 BP (301) RECORD ID = 2
RECORD LABEL NY FIELD SAC PT-3 0,-50 ,.75

HEADER INFOR. • COMMT- Dl 0 DRIVER-R SHOT NO-1114 DR LOC-
DR LEVEL/CONFIG - 0.4200E+04/ DATE—6254 TIME— 0 MEASURE TYPE—NY
PROBE— HEX NOS—H1PQ3YRA ILJ—MAP 2 SCALE = 0.4130E—01
H/V SETS ( 10, 2 0)  ( 0 , 0)  ( 0 , 0) CODE— 1 PTS—379

ABCISSA INDICATOR—— 0 SCALE — 0.1000E—07 SHIFT VALUE — 0.0
ORDINATE INDICATOR— 1 SCALE — 0.8260E+0O SHIFT VALUE — 0.0
ROTATION VALUE - 0.0 SOURCE INDICATOR- 1 HISTORY INDICATOR- 0
NORMALIZATION INDICAT OR- 0 FACTOR - 0.0 INTERPL INDICATOR— 0
REEL NO.1600000011 ID REFS. 160000001, 0, 0, 0
THRESHOLD VALUES (1ST LINE) AND THRESHOLD RATIOS (2ND LINE)

1 2 3 4 5 VERSION
0.0 0 .0  0.0  0 .0  0.0 0
0.0 0.0 0.0 0.0 0.0

BLKS= 7 PEAK ORDINATE VALUE- 0.45 17E+O 1 ABSCISSA VALUE- 0 . 300 6 E-07

DATA CHARACTERISTICS 1 = —0.1000E+01 2 = 0 .0
3 = 0 .4517E+O1 4 = 0 . 2 8 9 4 E— 0 5  5 = 0.7747E—06 6 = 0.7747E—06
7 = 0.1355E+03 8 = O .2 6 0 5 E— 0 2  9 = 0.0 379 DATA POINTS

• +OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.059 6.110

—ENTER DIRECTIVE-
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A P P E N D I X  C

~,‘pr in t

‘PRINT
+TABULAR AND PLOT OUTPUT FOR COMBINE ,DISPLAY ,EXAMINE ,
FOURIER ,HISTOGRAM ,LIST ,OUTPUT, REPORT NOW ASSIGNED TO
SECONDARY DEVICE ON LU 21.
liLT: 0.010 6.123

—ENTER DIRECTIVE—
~ ‘output

‘OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-
~~type03

(TYPE 3)

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FE OR BLANK TO END OUTPUT—
D-ff

• (FF)

+OUTPUT DIRECTIVE PACKET COMPLETED .
ELT : 0 . 3 4 7  6 . 4 7 3

—ENTER D RECTIVE—
D~’output

‘OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-
L~
. type 08

(TYPE 8)

-ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FE OR BLANK TO END OUTPUT-
r~f f

(FF)

+OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.041 6.516

—ENTER DIRECTIVE-
~~‘output

‘OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-
D~type10

(TYPE 1O )

-ENTER REC NAME IN COLS 1-20, ID IN COLS 21-26 , FF OR BLANK TO END OUTPUT-
~ ff

(FF)

+OUTPUT DIRECTIVE PACKET COMPLETED.
liLT: 0.052 6.571

-ENTER DIRECTIVE-
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~ *outPut

*OUTPUT

—ENTER OUTPUT TYPE (TYPE II ) —
£‘~type1i

(TYPE 11)

—ENTER REC NAME IN COLS 1—20, ID IN COLS 21-26 , FF OR BLANK TO END OUTPUT-
~ ff(FE)

+OUTPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.048 6.621

—ENTER DIRECTIVE—
~ *out

‘OUTP UT

—ENTER OUTPUT TYPE ( T Y P E I I ) —
D.typel0

(TYPE 1O)

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21—26 , FF OR BLANK TO END OUTPUT—
000009

( . 9)

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FE OR BLANK TO END OUTPUT-
17

( 17)

—ENTER REC NAME IN COLS 1—20 , ID IN COLS 21-26 , FE OR BLANK TO END OUTPUT—

+OUTPUT DIRECTIVE PACKET COMPLETED.
• • ELT: 0 . 0 9 4  6.717

—ENTER DIRECTIVE-
~.*end

• . . . NORMAL TERMINATION
DIRECTIVE DECK EXHAUSTED

THE FOLLOWING DATA BASE FILES WE RE SPECIFIED FOR THIS JOR :

ON LU 10 DATA BASE NO. 99
ON LU 11 DATA BASE NO. 11

11100021 STOP 7777
STOP TIME : 1 4 : 2 5 : 4 5  06/06/78

READY -
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RECORD NAME — J P4MKFLO MV 0000 R5 3P (301) RECORD ID = 2
RECORD LABEL MY FIELD 8AC P1—3 0.—50,.75

HEADER INFOR ..COMMT— ~1 0 DRiVER— P SHOT NO—111 4 DR LOC—
DR LEVEL/CONFIG — 0.4200E.04/ DATE—6254 TIME— 0 MEASURE TYPE—MY
PRObE— HEX NOS—H1 PO3YRA IU—MAP2 SCALE = 0.4130E—01
H/V SETS ( 10~ 20) ( 0. 0) C 0, 0) CODE— 1 P15—379

ABCISSA INDICATOR—— 0 SCALE — 0.I000E—07 SHIFT VALUE — 0.0
ORDINATE INDICATOR— 1 SCALE — 0.8260E’OO SHIFT VALUE — 0.0
ROTATION VALUE — 0.0 SOURCE INDICATOR— 1 HISTORY INDICATOR— 0
NORMALIZATION iNDICATOR— 0 FACTOR — 0.0 INTERPL INDICATOR— 0
REEL NO .1600000011 It) REFS. 160000001, 0. 0, 0
THRESHOLD VALUES (1ST LINE ) AND THRESHOLD RATIOS (2N0 LINE )

1 2 3 4 5 VERSION
0.0 0.0 0.0 0.0 0.0 0
0.0 0.0 0.0 0.0 0.0

— BLKS= 7 PEAK ORDINATE VALUE— 0.4517E.01 ABSCISSA VALUE— 0.3006E—07

• DATA CHARACTERISTICS 1 = —0.1000E’OI 2 = 0.0
3 = 0.4517E+01 4 = 0.2894E—0S 5 0.7747E—06 6 = 0.7747E—06
7 = o.1355E.03 8 = 0.2605E—02 9 = 0.0 379 DATA POINTS
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RECORD NAME ~J MMKFLO MY 0000 P5 BP (301) PAGE 1

1 0.0 0.0 51 0.11561—07 0.1241t’01
2 0.23121—09 0.95491—02 52 0.11791—07 0.1394E+01
3 0.46241—09 0.19101—01 53 0.12021—07 0.15281.01
4 0.6936E—09 0.95491—02 54 0 . 122 5 1—07 0.1604E.01
5 0.92491—09 0.57291—01 55 0.12491—07 0.16421.01
6 0.11561—08 0.6684E—OL 56 O.1272t—07 0.18051.01
7 0.13871=08 0.76391—01 57 0.1295~— O7 0.19381+01
B 0.16181—08 0.66841—01 58 1.13181—07 0.20151.01
9 0.18501—08 0.57291—01 59 0.1341t—07 0.2024E.01

10 0.20811—08 0.47751—01 60 0.13641—07 0.2263E’Ol
11 0.23121—08 0.38201—01 61 O.1387~ —07 0.2387E.01
12 0.25431—08 0.95491—02 62 0.14101—07 O.2464E.01
13 0.27751—08 0.38201—01 63 0.14341—07 0.2531E.0j
14 0.3006E—08 0.38201—01 64 0.14571—07 0.26931.01
15 0.32371—08 0.38201—01 65 0.14801—07 0.28551+01
16 O.3468E—08 O.4775E—01 66 *.1503E—07 O.2941E.01
17 0.36991—08 0.47751—01 67 0.1526t—07 O.2960E.O1
18 0.39311—08 0.4775E—O1 68 0.15491—07 0.3132E.01
19 0.41621—08 0.38201—01 69 0.1572t—07 O.3237E.01
20 O.4393E—08 0.38201—01 70 0.15951—07 0.3294E.01
21 0.46241—08 0.3820E 01 71 0.16181—07 0.3314E.O1
22 0.48551—08 0.38201—01 72 0.16421—07 0.3409E.01
?3 0.50871—08 0.38201—01 73 0.1665~ —07 0.35051.01
24 0.53181—08 0.38201—01 74 0.16881—07 0.36101.01
25 0.55491—08 0.38201—01 75 0.17111—0 7 0.3734E.O1
26 0.5780E—08 0.95491—02 76 0.17341—07 0.3781E•O1
27 0.6012E—08 0.95491—02 77 0.17571—07 0.38671.01
28 D.6243E—08 0.19101—01 78 0.17801—07 0.39441.01
29 0.6474E—08 0.1910E—0i 79 0.1803t—07 0.40011.01

• 30 0.67051—08 0.19101—01 80 0.18271—07 0.4001E+01
31 0.69361—08 0.19101—01 81 0.18501—07 0.40011+01
32 0.71681—08 0.19101—01 82 0.18731—07 0.40111.01
33 O.7399E—08 0.19101—01 83 0.18961—07 0.40111.01
34 0.7630E—08 0.19101—01 84 0.1919t—07 0.40111.01
35 0.7861E—08 0.19101—01 85 0.19421—07 0.40201+01
36 0.80921—08 0.19101—01 86 0.19651=07 0.4020E.O1
37 0.83241—08 0.1910E—01 87 0.19881—07 0.40201.01
38 O.8555E—08 0.19101—01 88 0.20121—07 0.4030E.01
39 0.8786E—08 0.19101—01 89 0.20351—07 0.40301.01
40 0.90171—08 0.19101—01 90 0.2058E—07 0.40391.01
41 O.9249E—0b 0.4775E—01 91 0.2O81~ — 07 0.4039E.0i
42 0.9480E—08 0.76391—01 92 0.21041—07 0.40581.01
43 0.97111—08 0.29601.00 93 0.21271—07 0.40771.01
44 0.9942 1—0 8 0.33421 .00 94 0.2150~ —07 D.4077E.01
45 O . 1 0 1 7 E — 0 7  0.53481+00 95 0.2173 1—07 0.4087 1.0 1
46 0.1040 1—07 0.7448 1+00 96 0.2197 1—0 7 0.4097 1+01
47 0.10641—07 0.91671+00 97 0.22201—07 0.4106E.O1
48 0.1087E—07 0.10701.01 98 0.2243~ —07 0.41631.01
49 0.11101—07 0.116SE~ 01 99 0.22661—07 0.41731.01
50 0.11331—07 0.12221.01 100 0.22891—07 0.41831+01
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APPENDIX C

RECORD NAME J MMKFLO MV 0000 H5 BP (301) PAGE ~

101 0.23121—07 0.4202E•01 151 0.34681—07 0.40971.01
102 0 .233 5E—0 7 0 .42 11E•01 152 0.3491 1—07 0.4077 1+0 1
103 0.2358 1—07 0 .420 2E •O 1 153 O. 3 51 4 t— 0 7  0.4058 1.01
104 0.23821—07 0 .4192E .0 1 154 0.3538 1—0 7 0.4030 1.01
ios 0.24051—07 0.41831+01 155 0.35611—07 0.40201+01
106 0.2 42 8E—0 7 0.4 1831~ 0 1 156 0.3584 1—07 0 .3982E .01
107 0 .245 11—07 0 .4 163E~ 01 157 0 .3607 1—07 0.39531.0 1
108 0 .2 47 4 E— 0 7  0.4 163E~ 0 1 158 0.3630 1—07 0.3934 1+01
109 0.24971—07 0.4163E•01 159 0.36531—07 0.39251+01
110 0.25201—07 0.41631+01 160 0.36761—07 0.39151.01
111 0.25431—07 0.4163E•01 161 0.36991—07 0.38961.01
112 0.25661—07 0.4173E+01 162 0.37231—07 0.38671+01
113 0.2590E—07 0.41731.01 163 0.37461—07 0.3839E.01
114 0.26131—07 0.4183E•01 164 0.3769t—07 0.38101.01
115 0.2636E—07 0.41921.01 165 0.37921—07 0.37911+01
116 0.26591—07 0.41921+01 166 0.38151—07 0.37721.01
117 0.2682E—07 0.42021+01 167 0.3838t—07 0.37341+01
1)8 0.27051—07 0.4230E.01 168 0.38611—07 0.3715E.01
119 0.27281—07 0.42971.01 169 0.38841—07 0.36861.01
120 0.27511—07 0.43451.01 170 0.3908~ —07 0.36671.01
121 0.2775E—07 0.43641.01 171 0.39311—07 0.36101.01
122 0.27981—07 0.43741.01 172 0.39541—07 0.36001.01
123 0.28211—07 0.43741.01 173 0.39771—07 O.3581E.01
124 O.2844E—07 0.4412E~ 01 174 0.40001—07 0.3543E•O1
125 0.2867E—07 0.44401+01 175 0.40231—07 0.34571.01
126 0.2890E—07 0.44591+01 176 0.40461—07 0.34191.01
127 0.2913E—07 0.44691.01 177 0.40691—07 0.3390E~ 01128 0.2936 1—07 0.4488 1+0 1 178 0 .4092 1—07 0.3399 1.01
1?9 0.29601—07 0.4507E~ 01 179 0.41181—07 0.33611.01
130 0.29831—07 0.45071.01 180 0.41391—07 0.3314E.01
131 0.30061—07 0.45171.01 181 0.41621—07 0.3304E.01
132 0.30291—07 0.4517E.01 182 0.41851—07 0.3304E.01
133 0.30521—07 0.45071.01 183 0.42081—07 0.32851.01
134 0.30751—07 0.45071+01 184 0.42311—07 0.32471.01
135 0.30981—01 0.44981.01 185 0.42541—07 0.32281.01
136 0.31211—07 0.44881.01 186 0.42771—07 0.32181.01
137 0.31451—07 0.44791+01 187 0.43011—07 0.32181.01
138 0.3168E—07 0.44 69E + 0 1 188 0.4324 1—07 0.3180 1.01
139 0.3191 1—07 0.4440 1.01 189 0 .4 347 1— 07 0.3161 1.01
140 0.3 2 14E— 07 0.44211.01 190 0 .4 3 7 0 t — 0 7  0.31511.01
141 O .3237E — 07 0.4383 1.01 191 0 .4393 1— 07 0.3151 1.01

• 142 0.32601—07 0.43541.01 192 0.44161—07 0.31421.01
143 0.3283E—07 0.42971.01 • 193 0 .4439 1—07 0 .3 132E .0L

5 
144 0.33061—07 0.42881+01 194 0.44821—07 0.31321+01
145 0.33291—07 0.42681.01 195 0.44861—07 O.3132E.01
146 0.33531—07 0.4259E~ 01 196 0,45091—07 0.3113E.01
147 0.3376E—07 0.42491.01 197 0.45321—07 0.30841+01
148 0.33991—07 0.42111+01 198 0.45551—07 0.30751+01
149 0.34221—01 0.4173E•01 199 0.45781—07 0.3056E.01
150 0.34451—07 0.4154E~ 01 200 0.46011—07 0.30371+01
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APPENDIX C
RECORD NAME J MNKFLO MV 0000 PS BR (301) PAGE 3

201 0.46241—07 0.3O27€~ 01 251 0.5780~ —07 0.2492E.01
202 0.46471—07 0.30181.01 252 0.58031—07 0.25021.01
203 0.46711—07 0.29981.01 253 0.58271—07 0.25211.0 1
204 0.46941—07 0.2989E~ 01 254 0.58501—07 0.25311.01
205 0.47171—07 0.2979E+01 255 0.58731—07 0.25401.01
206 0.47401—07 0.29701+01 256 0.58961—07 0.25501.01
201 0.47631—07 0.29511•01 257 O.5919E—07 0.2569E.01
208 0.47861—07 0.29321+01 258 0.5942t—07 0.25881.01
209 0.4809E—07 0.29121+01 259 0.5965t—07 0.25881.01
210 0 .48321—07 0.28931.01 260 0.59881—07 0.26071.01
211 0.48551—07 0.28931.01 261 0.60121—07 0.26161.01
212 0.48791—07 0.28651.01 262 0.60351—07 0.26161+01
213 0.4902 1—07 0.2865 1.01 263 0.60581—07 0.26071+01
214 0.49251—07 0.28551+01 264 0.60811—07 0.26361+01
215 0.49481—07 0.28551+01 265 0.61041—07 0.2645E’Ol
216 0.49711—07 0.2836E•01 266 0.61211—07 O.2655E.01
217 0.4994E—07 0.28361.01 267 0.61501—07 0.26551.01
218 0.5017E—07 0.28271+01 268 0.61731—07 0.2655E.01
219 0.50401—07 0.2827E•01 269 0.61911—07 0.2655E.01
2.0 0.5064E—07 0.2779E~ 01 270 0.62201—07 0.2655E.01
2.1 0.5087E—07 0.2779E~ 01 271 0.62431—07 0.2655E.01
222 0.51101—07 0.27791•01 272 0.62661—07 0.26641+01
223 0.51331—07 0.27601+01 273 0.62891—07 0.26641.01
224 0.51561—07 0.2750E~ 01 274 0.63121—07 0.2664E~ 01
225 0.51791—07 0.27501+01 275 0.63351—07 0.26741.01
226 0.52021—07 0.27411.01 276 0.63581—07 0.26741.01
2?7 0.52251—07 0.27411+01 277 0 .6382 1—07 0.26741.01
228 O.5249E—07 0.27311+01 278 0.64051—07 0.2674E.01
2 .9 0.52721—07 0.27221401 279 0.64281—07 0.26641’O1
230 0.52951—07 0.2122E~ 01 280 0.64511—07 0.2664E~ 01
231 0 .5318 1—07 0.2712 1+01 281 0.64741—07 0.26551+01
232 0.53411—07 0.27021.01 282 0.64971—07 0.2655E.01

• 233 0.5364 1—07 0.27021.01 283 0 .6520 1—07 0.26551.0 1
• 234 0.53871—07 0.27021.01 284 0.65431—07 0.26451.01

-
- - 235 0.5410E—07 0.26931+01 285 0.65661—07 0.26451.01

236 0.54341—07 0.2693E•01 286 0.65901—07 0.26451.01
237 0.54511—07 0.26741.01 287 0.6613 1—07 0.2 64 5E .0 1
238 0.54801—0? 0.26161.01 288 0.66361—07 0.2645E.01
239 0.55031—07 0.25591+01 289 0.66591—07 0.26451.01
240 0.5526E—07 0.25501+01 290 0.66821—07 0.26551.01
241 0.55491—07 0.25401+01 291 0.67051—07 0.26551+01
242 0.55721—0? 0.25401.01 292 0.67281—07 0.2655E.O1

• 243 0.55951—07 0.25311+01 293 0.6751t—07 O.2655E.01
244 0.5618 1—07 0.25311.01 294 0.67751—07 0.26451.01
245 0.5642 1—07 0.252 11+0 1 295 0 ,679 81—07 0.2655E+01
246 0 .566 5E—07 0.25111’Ol 296 0 .6821 1—07 0.2655 1+01
247 0 .56 8 8E—07 .0.25021+0 1 297 0.68441—07 0.26551.01
246 0.5711E—07 0.2492 1+0 1 29~ 0.6867 1—0 7 0.2655 1.0 1
249 0.57341—07 0.24921.01 299 0.68901—07 0.26551.01
250 0.57571—07 0.24921+01 300 0.69131—07 0,2655E.01
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APPENDIX C

RECORD NAME J MNKFLO MY 0000 R5 BR (301) PAGE 4

30 1 0 .6936 1—07 0.2655E~~01 351 0.80921—07 0.23781.01
302 0 .6960E — 07 0.2645 1+0 1 352 0 .8116 1—07 0.23781.01
303 0.69831—07 0.263bE~ 01 353 0.81391—07 0.23781.01
304 0.7006E—07 0.26261+01 354 0.81621—07 0.2378E.01
305 0.70291—07 0.26161+01 355 0.81851—07 0.2378E.01
306 0.7052E—07 0.26161•01 356 0.82081—07 0.23781.01
307 0.7075E—07 0.26161.01 357 0.82311—07 0.2378E’Ol
308 0.7098E—07 0.26161+01 358 0.82541—07 0.2378E.01
309 0.71211—07 0.26071+01 359 0.82771—07 0.2368E.01
310 0.71451—07 0.26071.01 360 0.83011—07 0.23681.01
311 0.7168E—07 0.25971.01 361 0.83241—07 0.23681+01
312 0.7191E—07 0.25971.01 362 0.83471—07 0.23681.01
313 0.72141—07 0.25881+01 363 0.83701—07 0.2368E+01
314 0.7237E—07 0.25881+01 364 0.83931—07 0.2368E+01
315 0.72601—07 0.2588E•01 365 0.84161—07 0.23681+01
316 0.72831—07 0.25881.01 366 0.84391—07 0.2359E.01
317 0.7306 1—07 0.2578 1+01 367 0 .84621—07 0.2359 1+01
318 0.7329E—07 0.2578E•01 368 0.84861—07 0.2359E.01
3)9 0.73531—07 0.25691+01 369 0.85091—07 0.2359E+01
320 0.73761—07 0.25591+01 370 0.85321—07 0.23491+01
321 0.73991—07 0.2559E~ 01 371 0.85551—07 0.2349E+01
3?2 0.74221—07 0.2559E~ 01 372 0.85781—07 0.2349E.01
323 0.74451—07 0.25591.01 373 0.86011—07 0.23401.01
324 0.7468E—07 0.25501+01 374 0.86241—07 0.2320E.01
325 0.74911—07 0.25401.01 375 0.86471—07 0.22921.01
326 0.75141—07 0.25401.01 376 0.86711—07 0.22731+01
327 0.75381—07 0.25401+01 317 0.86941—07 0.22631.01
328 0.7561E—07 0.25401.01 378 0.87171—07 0.2254E+01
329 0.75841—07 0.2540E+O1 379 0.8740E—07 0.22541.01
330 0.7607E—07 0.25401•O1

r 331 0.7630E—07 0.25401+01
332 0.76531—07 0.25401+01
333 0.76761—07 0.25401+01
334 0.7699E—07 0.25401+01
335 0.77231—07 0.25311+01

H 336 0.77461—07 0.2521E~ 0i
337 0.77691—07 0.25211+01
338 0.77921—07 0.25111+01
339 0.7815E—07 0,25021+01
340 0.78381—07 0.24921+01
341 0.7861 1—07 0.24921+01
342 0.7884 1—07 0 .2 502 E +0I
343 0 .7908 1—07 0.2502 1+01
344 0.79311—07 0,25111+01
345 0.79541—07 0.2387E~ 01
346 0 .7977 1—07 0 .2387 E+ O 1
347 0.80001—07 0.2387E+01
348 0.80231—07 0.23871+01
349 0.8046E—07 0.23871+01
350 0.8069 1—07 0.23871+01
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APPENDIX C
PAGE — 1 06/06/78 14.21.39

RECORD NAME, REEL NUMBER, RECORD ID, 2ND LINE RECORD LABEL

J MMKFLO MY 0000 Rb 6P (301) 1600000011 2
MY FIELD 8~ C 97-3 

O,—50,.15
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APPENDIX C

( 1 4 . 2 2 . 4 2  06/06/78)

RECORD NAME — ..J MMKFLO MY 0000 P5 BR (301) RECORD ID = 2
RECORD LABEL MY FIELD BAC P1—3 0,—50,.75

HEADER INF OR..COMMT— 81 0 DRIVER— P SHOT NO—111 4 DR LOC—
OR LEVEL/CONFIG — 0.42001.04/ DATE—6254 TIME— 0 MEASURE TYPE—MY

HEX NOS—MIPO3YRA IU—MAP2 SCALE = 0.41301—01
H/V SITS ( 10, 20) ( 0, 0) ( 0, 0) CODE— 1 PTS—379

ABC1SSA INDICATOR—— 0 SCALE — 0.10001—0? SHIFT VALUE — 0.0
ORDINATE INDICATOR— 1 SCALE — 0.82601.00 SHIFT VALUE — 0.0
ROTATION VALUE — 0.0 SOURCE INDICATOR— I HISTORY INDICATOR— 0
NORMALIZATION INDICATOR— 0 FACTOR — 0.0 INTERPL INDICATOR— 0
REEL NO. 1600000011 ID REFS. 160000001, 0. 0~ 0
THRESHOLD VALUES (1ST LINE ) AND THRESHOLD PATIOS (2Nn LINE)

1 2 3 4 5 VERSION
0.0 0.0 0.0 0.0 0 .0  0
0.0 0.0 0.0 0.0 0.0

BLKS 7 PEAK ORDINATE VALUE— 0,45171+01 ABSCISSA VALUE— 0.30061—07

DATA CHARACTERISTICS 1 —0.10001+01 2 = 0.0
3 0.45171.01 4 = 0.2894 1—05 5 = O .7747E—u6 6 = 0.7747E—06
7 0 o.1355E•03 8 0.26051—02 9 = 0.0 379 DATA POINTS

/
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APPENDIX C

(14.24.29 06/06/78)

RECORD NAME — J HMKFLO HY 0000 P5 BP (302) RECORD ID = 9
RECORD LABEL MY FIELD BAC PT— 3 0,—5O~~.75

HEADER INFOR..COMMT— 81 0 DRIVER— P SHOT NO—1345 DR LOC—
DR LEVEL/CONFIG — 0.42001.04/ 0411—6254 TIME— 0 MEASURE TYPE—MY
PRUdE— HEX NOS—M1 PO3YRA IU—MAP2 SCALE = 0.41301—01
H/V SETS ( 20, 20) ( 0, 0) ( 0, 0) CODE— 1 PTS—436

ABCISSA INDICATOR—— 0 SCALE — 0.2000E—07 SHIFT VALUE — 0.0
ORDINATE INDICATOR— 1 SCALE — 0.82601.00 SHIFT VALUE — 0.0
ROTATION VALUE — 0.0 SOURCE INDICATOR— 1 HISTORY INDICATOR— 0
NORMALI ZATION INDICATOR— 0 FACTOR — 0.0 INTERPL INDICATOR— ~
REEL NO.1600000012 ID REFS. 160000001, 0, 0, 0
THRESHOLD VALUES UST LINE ) AND THRESHOLD RATIOS (2ND LINE )

1 2 3 4 5 VERSIoN
0.0 0.0 0.0 0.0 0.0 0
0.0 0.0 0.0 0.0 0.0

8LKS 8 PEAK ORDINATE VALUE— 0.43171.01 ABSCISSA VALUE— 0.3163E—07

DATA CHARACTERISTICS 1 = —0.1000 1+01 2 0.0
3 = 0.0 4 = 0.0 5 = 0.3783E—06 6 = 0.11531—05
7 = 0.0 8 = 0.0 9 = 0.0 436 DATA POINTS

/
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APPENDIX C (14.24.47 06/06/78)

RECORD NAME — J MMK FLO MY 0000 PS BR (303) RECORD ID = 17
RECORD LABEL HY FIELD dAC PT—3 0.—50,.75

HEADER INFOR..COMNT— dl 0 DR IVER— P . SHOT NO— 1350 OR LOC—
DR LEVEL/CONFIG — 0.42001.04/ OATE—6254 TIME-’ 0 MEASURE TYPE—MY
PROBE— HEX NOS—H1PO3YRA IU—MAP2 SCALE = O.4130E—01
H/V SETS ( 100, 20) ( 0, 0) C 0, 0) CODE— 1 PTS—458

ABCISSA INDICATOR—— 0 SCALE — 0.10001—06 SHIFT VALUE — 0.0
ORDINATE INDICATOR— 1 SCALE — 0.82601.00 SHIFT VALUE — 0.0
ROTATION VALUE — 0.0 SOURCE INDICATOR— 1 HISTORY INDICATOR— 0
NORMALIZATION INDICATOR— 0 FACTOR — 0.0 INTERPL INDICATOR— 0
REEL NO .1600000013 ID REES. 160000001, 0, 0, 0
THRESHOLD VALUES (1ST LINE ) AND THRESHOLD RATIOS (2ND LINE )

1 2 3 4 s VERSION
0.0 0.0 0.0 0.0 0.0 0
0.0 0.0 0.0 0.0 0.0

BLKS 9 PEAK ORDINATE VALUE— 0.28061+01 ABSCISSA VALUE— 0.7449~ —07

DATA CHARACTERISTICS 1 = 0.85941—06 2 = 0.0
3 = 0.0 4 = 0.0 5 = O.7488E—06 6 = 0.1902E—05
7 = 0.0 8 = 0.0 9 = 0.0 458 DATA POINTS

/
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EXAMPLE RUN NUMBER 6

PURPOSE :
OEMONcTRAT€ CREATION OF PIISTODRAM PLOTS

MODE : HATCH

DI HEC1IVES DEMONSTRATED:
Hj ST Oc; RAM
OUTPuT/TYPE 8
NEPOR I
SEARCH
SORT

CPU TIME : 28.03 SECONDS

EXPLA NATION OF FOLLOwING PAGES
FI RS7 P A GE — L I S T I N G  OF JOB DECK
SUBSEUUENT PAGES — COPY OF PROGRAM OUTPUT. NOTE THAT OUTPUT FROM THIS

RUN DID NOT EXCEED 80 COLUMNS IN WIDTH.

/
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//HK1O1OX JOB (MK1O1O, ,20,l00,,,3,,0),ROSE,CLASS C,MSGCLASS A,
/1 MSGLEVEL (l,l),NOTIFY HK 1O1O
/°SETUP DISK,CRICDB

S /*ROUTE PRINT PHIl?
//JOBLIR 00 DSN HK1O 1O.LOAD ,DISP SPIR
I/STEP! EXEC PGM=SMARTE .TIME=20
//FTO1FOO1 OD DUMMY
//FTO2FOO1 DO DUMMY
//FTO5FOO1 DO DUMMY
//FTO6FOO1 DO SYSOUT A
//FTOIFOOL 00 SPACE tCYL,t l,l )),UNIT SYSDA
//FTO9FoOI 00 DUMMY
//FTIOFOOI 00 DUMMY
//FT11FOOI 00 DSN HK1O1O.SDR .NUMB€ .R1l ,DISP=SHR
//FT12FOO1 DO DUMMY
//FT13FOO1 OD DUMMY
//FTI4FOO1 DO DUMMY
//FT2OFQOI DO SPACE (CYL, (1,1)),UNIT SYSDA
//FT21FOO1 00 SYSOUT=A ,DCB= (RECFM FBA ,LRECL=133)
//FT22FOOI DO SPACE (TRK, (1,1))~~UNIT VIO,
/ /  DCB (RECFM FA,LRECL I33,BLKSIZE=133)
//PLOTTAPE DD SYSOUT=P , DEST=LOcAL
//FTO4FOO1 00 *

PASSWOR DCKUMQUAT
DB 0001 1 ,S IZE =03300 0 ,LU 11
* SE A RCH
( ( 0 0 8 . E Q .V ) . O R . ( O 0 8 . E Q . D ) . O R . ( 0 O 8 . E Q . C ) )
.AND.(002.NE .J).ANO .(002.NE.L).AND.(020.EQ.1)

* SOP I
201
•OUTPUT
TYPE 08

5 FF
~REPOPTr SCALED DATA (C2 NE J,L;cB=v,D,C)

RECORD NAME REEL NO. ALT NAME PRIO R PEA K IN
TENS ITY

201
092 131,110
04203T42,4(A2 )

026 T51,2X,A2
126 T 5 7 ,F 1 0 . 3
127 T 6 8 ,E l O . 3

~S0RT
126

~HISTOGPAM6 126 02 03 04 05 0 07
ABS PEAKS (C2 NE J,L;C8=V,D,C) REPS NON ESS VOLTA~ ES—SCALEO
•SOPT
127
*HISTOGPAM
6 127 02 03 04 05 06 07

INTENSITIES (C2 NE J,L;CB=v ,LJ,C ) REPS NON ESS VOLTAGES—SCALE D
END
// 176
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7676767676767676761676767676767676767676767676767
6767676767675167676767676767676767676767676767676
76 67
67 U.s. ARMY , HA RRY DIAMOND LABORATO RIES 76
76 COMMUN ICATIONS SURVIVABI LI TY BRANCH 67
67 76
76 PROGRAM SMA RT~ 67
67 76
76 V E R S I O N  053 17 8U 67
67 76
76767676767676767676767b767676767676767b767676767
6767676767676767676767576767676767676767676767676

THE PRINTED OUTPUT BEGINNING ON THE N~ XT PAGE CUNFO,~MS TO THE
FOLLOWING RULES...

1. WHEN A VA L ID  D IR ECTIVE  IS READ II IS PRINTED IN ITS ENTERED
FORM COMPLETE WITH THE ASTERISK ( * )  CHA RA CTER.

2. WHEN A D IR ECTIVE  MODIFIER CA RD iS READ (IF DIi~EC TLV E PACKET HAS
MODIFIER CARDS ) 11 IS PRINTED ENCLOSED IN PARENTHESES.

3. AS EXECUTION OF THE DIRECTIVE PACKET PROCEEDS THE REQUESTED
INFORMATION IS PRINTED. ALSO ANY APPROPRIATE PROGRAM MESSAGES
ARE PRINTED. AN Y TIME AN ADDI TIONAL DIRECTIVE MODIFIER CARD
IS READ IT IS PRINTED AS O ESCP1~~ED IN NO. 2 Ab~)VE AND PROCESSING
OF THE D IRECTIVE  PACKET PROCEEDS.

4. WHEN THE DIRECTIVE PACKET HAS BEEN SUCCESSFULLY COMPLETED A
MESSAGE CONFIRMING THAT FACT IS PRINTED. THIS MESSAG E BEGINS
WITH A PLUS (.) CHARACTER.

DEFINITIONS...

DIRECTIVE — ONE OF THE SET OF SMARTE COMMANDS EN1ERED ON A CARD IN
THE DIRECTIVE DECK. AN ASTERIS K IS PUNCHED IN COLUMN 1. THE
KEYWORD BEGINS IN COLUMN 2.

DIRECTIVE MODIFIER CARD — A CARD WHICH FOLLOWS A DIRECTIVE CARD OR
ANOTHER DIRECTIVE MODIFIER CA RD. IT CONTAINS ONE OR MORE WORDS
OR NUMBERS WHICH FURTHER DESCRIB E THE PROCESSING REQUESTED BY THE
LATTER DIRECTIVE CARD.

DI RECT I V E  P ACKE T — ONE D IRECTIVE  CARD FOLLOWED BY ALL OF ITS
ASSOCIATED D IRECTIVE  MODIFIER CA RDS ( IF ANY). DIRECTIVE PACKETS
A RE GROUPED TOGETHER TO FORM THE DIRECTIVE DECK .

DIRECTIVE DECK — THE STACK OF CARDS WHIC H IS PROVIDED TO THE SMANTE
PROGRAM AS INPUT IN ORDER TO CONTROL THE A C T I O N S  OF THE PROGRAM.

177
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APPENDIX C

PRIMARY DATA BASE SPECiFICATION : 08= i1.S1IE= 33000,Lu=11
ELfl 0.0 0.002

* SE A RCH

(((008.EQ.V).OR. (008.EQ.D).OR.(00B.EQ.C)))

C .AND , ( 002.NE.J) .AND . C 002.NE.L) .ANU . ( 020.Eu.l) )

.SEARC H COMPLETED. 21 RECORDS IN FIND FILE.
ELI: 5.854 5.858

* SORT
(201)

+5QRT COMPLETED
ELI: 1.343 7.203

* OU I P U T
(TYPE R)
(FF)

‘
.5
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APPENDI X C

PAGE — 1 06/06/78 12.04.29

RECORD NAME , REEL NUMBER, RECORD ID, 2ND LINE—RECORD LABEL

J KC3HTS DL 0000 R5 BP (301) 1600001491 5332
DIF VOLT A2 1/CCO—3

J KC3HTs DL 0000 RS BP 1301) 1600002911 10326
DIE ‘OLT/CCO3—CABLE DRIVER XFMR 421

J KC4HTS DL 0000 R5 BP (301) 1600002921 10355
DIE VOLT/CC13— CABLE DRIVER XFMR A21

U KC7HTS DL 0000 P5 8P (301) 1600001501 5359
DIE VOLT A21/CCI—3

J KC7HTS DL 0000 R5 BP (301) 1600001841 6894
DIE VOL T A21/CC1—3

J KC7HTu DL 0000 R5 BP (301) 1600001821 6833
OIF VOLT A21/CC1—3

J KM0H2~ DL 0000 PS BP (3011 1600020451 11787

J KMOH2V VL 0000 P5 BP (301) 1600020461 11808

J KMOH2W VL 0000 R5 BP (301) 1600020481 1186~

J PF113 VL 0000 RS BR (301) 1600001771 6631
VOLT PHA TO MDP FRAME/AC SWTGR

J PF123 VL 0000 PS BP (301) 1600001741 6456
VOLT INCOMING P1-IA B CA3LE TO FRAME AT MDP/AC SwTGR

U PF133 VL 0000 R5 BP (301) 1600001751 10562
VOLT PHA C TO MOP FRAME/AC SWT&R

J PXBE VL 0000 R5 BP (301) 1600001591 5728
VOLT P114 A VOLT/BAY 143—18 C.,!

U PXBLOo DL 0000 P5 BP (301) 1600001241 4295
DIF VOLT/143.18 DC PWR 24V ESS SUPPLY

U PXGE VL 0000 P5 BP (301) 1600001601 5809
VOLT P114 A VOLT TO FRAME/INCOMMING AC SUPPLY

U PXHG0~ VL 0000 PS BP (301) 1600002501 8705
VOLT/RDFB,124.24, 24V PWR CABLE

J P4E00~ DL 0000 PS BP (301) 1600001301 4642
DIE VOLT/DC PWR,—48V 155 SUP,143.12

U TF102~’ DL 0000 P5 BR (301) 1600020441 11762

U TL%%%3 DL 0000 RS BP (301) 1600002191 6512
Dy/Ti LEAD SIOCOM ~TSF3 GRID! STAGEO Swb ER LEV3

U TTO01~ DL 0000 Rb BR (301) 1600001351 4855
DV Ti LEAD TO 148 SF0 CHASSIS/TOLL INTER uIST FRM

U TTOO1p DL 0000 R5 BR (301) 1600001361 4882
DV Ti LEAD TO 148 SF0 CHASSIS/TOLL INTER 0151 FRM
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APPENDIX C
•OUIPUT DIRECTIVE PACKET COMPLETED.
ELT: 0.305 7.510

•RE PORT
(SC ALED DATA (C2 NE U,L C8 V,D,C) Soo

RECORD NAME REEL NO. ALT NAME PRIOR PEAK IN)
(TENSIT Y  

(201 0
92 OT3i~~I10
42 3T42~ 4tA2 ) )
26 OTSi .2X,A2 I

(126 0T57~ E10.3(127 0Tb8~ E10.3

180
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APPENDIX C
SCALED DATA (C2 NI U,L CB V,0,C) PAGE 1 06/06/78 12.04.33

DATA BASE NOS 11

RECORD NAME REEL NO. ALT NAME PRIOR PEAK INTENSITY

U KC3HTS DL 0000 P5 BP (301) 1600001491 B7IIbVRA 8~~ —0 .iSlE .02 0.1631—04
U KC3HIS DL 0000 Rb BR (301) 1600002911 B711 6VRA 82 0.3851.01 0.8161—06
U KC4HTS DL 0000 Rb BR (301) 1600002921 B7119VRA 8? 0.3061+01 0.3391—06
J KC7HTs DL 0000 Rb BR (301) 1600001501 B7I1 9VRA 82 —0.1271+02 0.9451—05
J KC7HTS DL 0000 PS BR (301) 1600001841 B1A16V RA 82 O.457E.01 0.1O1E—05
U KC7HTLJ DL 0000 Rb BR (301) 1600001821 B7119VRA 82 0.4181+01 0.924E—06
J KM0H2~ DL 0000 PS BP (301) 1600020451 1-li —0 .705E+02 0.3201—03
U KMOH2V VL 0000 Rb BR (301) 1600020461 Mi —0.2391+03 0.8651—02
U KMOH2 W VL 0000 PS BR (30!) 160002048! 81 —0.225E+03 0.976E—03
U PF1 13 ~L 0000 R5 BR (301) 1600001771 B0006VPA 82 0.924E.03 0.1O1E .01
U PF123 VL 0000 Rb BP (301) 1600001741 B0007VRA 82 0.6861+03 0.8491.00
J PF133 VL 0000 Rb BR (301) 1600001751 B000BVRA 8? 0.8151+03 0.5681.00
U PXBE VL 0000 Rb BR (301) 1600001591 81352VRA 82 —0.4991.03 0.444E.O0
U PXBLOO DL 0000 R5 BR (301) 1600001241 82082VRA 82 0.3291.03 0.4491—01
U PXGE VL 0000 PS BR (301) 1600001601 B13O2VRA 82 —0.6331+03 u.924E+OO
J PXHGOO VL 0000 PS BR (301) 1 00002501 822O2VRA 83 0.3651.02 0.2101—03
J P41000 DL 0000 Rb BR (301) 1600001301 i32032VPA 82 —0.5461.03 0.1661—01
U TF1O22 DL 0000 PS BR (301) 1600020441 #1 —0.134E.03 0.S71E—02
J TL%%3~ DL 0000 AS BR (301) 1600002191 B6O53VRA 83 —0.2171.02 0.870E—05
U TrOOl p DL 0000 R5 BR (301) 1600001351 B6OI2VRA 82 0.2461.02 0.1391—03
U TTOO1B DL 0000 P5 dP (301) 1600001361 BSOI2VRA 82 —0 .i22E.02 0.2781—04

/
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APPENDIX C

.REPORT COMPLETED
ELT : 12.965 20.476

* SORT
(126)

•SORT COMPLETED
ELI: 0.267 20.744

*HISTOGRAM
6 126 2 3 4 5 6 7 0 U)

(ABS PEAKS (C2 NE U,L)C8 V,D,C) REPS NON ESS VOLTAGES—SCALED

/
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APPENDIX C

TABLE (SHEET 1) 06/06/78 12.05.00

ABS PEAKS (C2 NE .J,L;C8=V,D,C)
REPS NON ESS VOLTAGES—SCALED

U PXGE VL 0000 Rb BP (301) —0.63271.03
U P41000 DL 0000 Rb BR (301) —0.54571.03
U PXBE VL 0000 Rb BR (301) —0.49921.03
U KMOH2V VL 0000 Rb BP (301) —0.2395E~ 03J KM0i4~ W VL 0000 PS BR (301) —0.22541.03
U TF1OP2 DL 0000 Rb BR (301) —0.13391.03
U KMOH2E DL 0000 P5 BR (301) —0.70471+02
U TL%%%~ DL 0000 Rb BR (301) —0.21671+02
U KC3HTS DL 0000 PS BR (301) —0.15061.02
J KC7HTS DL 0000 Rb BR (301) —0.1270E.02
U TTOOIB DL 0000 PS BP (301) —0.12201.02
U KC4HIS DL 0000 Rb BR (301) 0.3063E.01
U KC3HTS DL 0000 Rb BR (301) 0.3846E+01
U KC7HTU DL 0000 Rb HP (301) 0.41761.01
U KC7HTS DL 0000 Rb BR (301) 0.45661+01
U 1T0018 DL 0000 Rb BP (301) 0.2461E.02
U PXHGOO VL 0000 R5 BP 1301) 0.3651E.02
U PXBL0O DL 0000 P5 ~P (301) 0.3291E.03
U ~F123 VL 0000 P5 BR (301) 0.6861E.03
U PF133 YL 0000 Rb BP (301) 0.81S4E+03
U PFII3 VL 0000 Rb BR (301) 0.92401+03
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APPENDIX C

MIN . VALUE = 3.0630
MA E . VALUE = 924.00
MEAN = 249.52
VA R IANCE = 93580.
5TM~jD. 0EV. 305.91

20 1
I
1

I

I

I
1
I PXHGOO
1 11001 8

• 10 1 KC7HTS
I KC7HTU
1 K C3 M T S
I KC4MTS
I TT0013
I KC7HTS
I KC3HTS
I TL*~%~ PX8LOO PFI?3
I KMOH2E KMOH2W P41000
I TF1O2~ K$40112V PXBE PXGE PF133 PF113

0 !  I I I I I I I I
0.1741.03 0.5161.03 0.8581.03 0.120E.04

0.3061.01 O.345E.03 0.6871.03 O.1OJF.04 0.137E.04

FIGURE ABS PEAKS CC2 NE -U,L CB=V,D,C)
REPS NUN ESS VOLTAGES—SCALED

(LIN. SCALED WITH INTERVAL 171.00

184
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APPENDIX C
MIN . VALUE = 3.0630
MAR . VALUE = 924.00

= 65.803
*VAR IANCE = 5.8390
*STA ND.  DIV . = 7.5060

~~CALCULA TED FROM LOG DISTRIBUTION

/

10 I

I

I TTOO1B PXHLOO
I KC7HTS TTOO1B KMOH2W PF113
I KC7HTU KC7HTS KIiOH2V- PF133
I KC3HTS KC3HTS PXHGOO PXI3E PF123
I KC 4HTS TL~ %%% KM0M2E TF1022 P41000 PXGE

0 1  I I I- I I I I I
0.8831+01 0.73bE.02 0.6111+ 03 0.5081.04

0.306E+01 0.255E.02 0.212E.03 0.176F.04 0.147E.05

FIGURE ABS PEAKS (C2 NE J,L;Ca=v,D .c)
BEPS NON ESS VOLTAGE S SCALEO

(LOG. SCALED WITH INTERVAL = 2.8840 1
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APPENDIX C

.HI5TOGRAM COMPLETED
ELT: 2.310 23.055

* SORT
(12 7)

.SORT COMPLETED
ELI: 0.268 23,326

*HISTOGPAM
( 6 127 2 3 4 5 6 7 0 0)
(INTENSITIES (C2 NE U.L C8 V .DsC) REPS NON ESS VOLTAGES— SCALED
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APPENDIX C

TABLE (SHEET 1) 06/06/78 12.05.12

INTENSITIES (C2 NE .J,L;C8=V.0~ C)
REPS NON ESS VOLTAGES—SCALED

U KC4HTS DL 0000 Rb BR (30i) 0.33931—06
U KC3HTS DL 0000 PS BR (301) 0.8158E—06
J KC7HTU DL 0000 PS BR (301) 0.92431-06
U KC7HTS DL 0000 Rb HP (301) 0.10091—05
U TL%%3% ~~ 0000 k~ BR (301) 0.86991—05
U KC7HTS DL 0000 Rb HP (301) 0.9450E—05
U KC3HTS DL 0000 R5 BR (301) 0.1629E—04
U TTOOIB DL 0000 Rb BR (301) 0.27791—0 4
U TTOO1B DL 0000 Rb BR (301) 0.1394E—03
U PX H G O O  VL 0000 P5 BR (301) 0.20961—03
U KMOH?E DL 0000 R5 BR (301) 0.32001—03
U KMO H2W VL 0000 Rb BP (301) 0.97651—03
U TF1O?2 DL 0000 PS BP (301) 0.5707E—02
U KMOH?V VL 0000 P5 HP (301) 0.8647E—02
U P4EOnO DL 0000 P5 BR (301 ) 0.1655E—01
U PXBLOO DL 0000 Rb BR (301) 0.44931—01
U RXBE VL 0000 Rb BR (301) 0.4436E+00
U PF133 VL 0000 AS BP 1301) 0.56831+00
U PF123 VL 0000 Rb BR (301) 0.84921.00
U PXGE VL 0000 P5 BR (30]J 0.92431.00
U P F1i~ VL 0000 P5 BR (301) 0.1O1OE .01
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APPENDIX C

MIN . VALUE = .339301—06
MAX . VALUE 1.0098
ME AN = .18441
VAR IANCE = .12015
STi~~D. DIV. = .34663

I

20 I
I

I
I RXI3LO O
I P4E000
I KMOH2V
I TF1022
I KMO H2 w
I KMO H2E

10 I PXHGOO
I TTOO1B
I 110018
I KC3HTS
I KC7HTS
I TL%%~S
I KC7HTS
I KC7HTU
I KC3HTS PF133 PXGE
I KC 4HTS PXBE PF123 PF113

0 I I I I I I I I I
0.1901.00 0.5701.00 0.950E.00 0.1331.01

0.339E—06 0.3801.00 0.760E.00 0.114F,01 0.1521.01

FIGURE INTENSITIES (C2 NE ,J,L;C8=V ,p,C)
REPS NON ESS VOLT 4G~ S—SCALE U

(LIN. SCALED WITH INTERVA L = .19000 1
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APPENDIX C
MIN . VALUE = .339301—06
MAX . VALUE = 1.0098

~MEAN = .704731—03

~ V A R I A N C E  = .11660E~~06
*STAND. DIV . = 178.21

•CALCULATED FR OM LOG DISTRIBUTION

5 

10 I
I

z PF113
I KC7HTS TTOO 1B KMOH2W PXOE
I KC7HTU KC3HTS KMOH2I P41000 PF123
I KC3HTS )cC7HTS PXHGOO KMO12V PF133
I KC4HTS TL%%~~ TTOO1B TF1022 RXBLOO PX8E

5 0 ! I I I I I I I I
0.53131—05 0.1351~ 02 U.339E•00 0.852E~ O2

0.3391—06 0.852E—04 0.214E—01 O.538E.Ol 0.1351.04

FIGURE INTENSITIES (C2 NE U,LICB V,O,C )
REPS NON ESS VOLTAG ES SCALEU

(LOG. SCALED WITH INTERVAL 15.849

189

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

--— 5 --..



~~~~~~~~~~~~ 
_ _ _ _ _

APPENDIX C

•)1LSTOG RAM COMPLETED
ELT: 2.355 25,683
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APPENDI

...NORMAL TERMINATION
DIRECTIVE DECK EXHA USTED

THE FOLLOWING DATA aASE FILES ~E~ E SPECIFIED Fo R THIS JOt

ON LU 11 DATA BASE NO. 11

/
~

1
/

I
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APPENDIX C
EXAMPLE RUN NUMbER 7

PURPOSE :
UEMONSTRATE THE RETRIEVAL ANO OU~PING OF DATA TO A DISC DATA SET FOR

LATER USE BY A USER PROGRAM.

MODE : INTERACTIVE

DIRECTiVES DEMONSTRATED
DUMP
OUTPUT/TYPE 8
SEARCH
SORT

CPU TIME : 5.24 SECONDS

EXPLANATION OF FOLLOWING PAGES
THE FOLLOWING PAGES CONTAIN A FULL COPY OF USER INPUT AND PROGRAM
OUTPUT. THE TRIANGLE SYMBOl. (DI) lAS BEEN D~’AWN IN AT THE BEGINNINl~
OF EACH USER SUPPLILU ENTRY.

192



- , 

~~

- -

~~

— -

~~~~~

--—.- -

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
____________

APPENDIX C

READY
D.attrib x recfm (v,s,b) blksize(5120)

READY
~al]ocate dsnaine(test.data) new catalog space(]. ,1) cylinders—
volume (work5O) using (x) file(ftO9fOOl)

READY
DI.exec ‘hklOlO.clist(smarte)’ ‘1u09 (n) pref(f) lull (hklOlO.$db.nuntherll)’

SMARTE PROGRAM CLIST VERSION 060578Q
START TIME: 14:29:47 06/06/78
LUO4 = TERMINAL
LU09 NEW

r Lull = IIK1O1O.$DB.NUtIBER11
SMARTE FILES ALLOCATED; EXECUTION PROCEEDING.
ENTER ACCESS PASSWORD

Dpassword~manx

PROGRAM SMARTE VERSION 053178Q
EMP DATA MANAGEMENT ANI) ANALYSIS PROGRAM

—ENTER DATA BASE SPECIFICATION (DB=IIIII ,SIZE=IIIIII ,LU~ II)—
~db=00011 ,size O33000 ,1u 11

PRIMARY DATA BASE SPECIFICATION: DB= 1l SIZE= 33000,LU 11
ELT: 0.0 0.002

-ENTER DIRECTIVE-

*SEARCII

—ENTER 1ST SUPPLEMENTARY ENTRY-

~O92.1e. 1600000354.and.092.ge.1600 000351

C 09 2 • LB. 1600000 354 . AND • 092. GE • 1600 0003 51)

—ENTER NEXT SUPPLEMENTARY ENTRY-

+SEARCH COMPLETED. 4 RECORDS IN FIND FILE.
ELT: 4.920 4.925

- 
I 

-ENTER DIRECTIVE-
~~sort

*SORT
-ENTER ITEM NO. ON WHI~ II TO SORT IN COLS 1-3 RIGHT JUSTIFIED—

~‘O92
( 92)

+SOWF COMPLETED
ELT: 0.091 5.021

-ENTER DIRECTIVE-
193
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APPENDIX C

D*output

*OUTPUT

-ENTER OUTPUT TYPE (TYPEII)-
DtypeO8

(TYPE 8)

-ENTER REC NAME IN COLS 1-20 , ID IN COLS 21-26, FF OR BLANK TO END OUTPUT-
Dff

(FF)

PAGE — 1 06/06/78 14.34.03

RECORD NAME, REEL NUMBER, RECORD ID, 2ND LiNE-RECORD LABEL

J MMKCLO flY 0000 R5 BP (301) 1600000351 1097
H? FIELD BAC P1—6 O,—85,.75

J MMKCLO NY 0000 R5 EP (302) 1600000352 1106
flY FIELD BAC P1—6 0 ,—85 .75

J ?~4KCLO NY 0000 R5 BP (303) 1600000~~53 1114
11? FIELD BAC PT— 6 O, —8 5 , .75

J MMKCLO flY 0000 R5 EP (304) 1600O0~~354 1123
HY FIELD BAC P1—6 0 ,—85 ,.7 5

• +OUTPUT DIRECTIVE PACKET COMPLETED.
ELT : 0.096 5. 120

—ENTER DIRECTIVE-
dump

*DUMP

-ENTER TYPE OF DUMP (TYPEII)—
D’typeo 2

( TYPE 2)

+DUMP COMPLETED. 4 RECORD S WE RE DUMPED.
ELI : 0.117 5.240

-ENTER DIRECTIVE-
D*end

• . .NORMAL TERMINATION
DIRECTIVE DECK EXHAUSTED

THE FOLLOWING DATA I3ASE FILES WE RE SPECIFIED FOR THIS JOB :

ON LU 11 DATA BASE NO. 11
11100021 STOP 7777

STOP TIME : 14:36:57 06/06/78
READY
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