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Abstract

DDATA is a package of subroutines for accessing data with different
physical representations. The package performs all the required data
conversions and communicates with the user's programs on the level of
binary information. The description of a particular representation of
the data must be supplied in the form of data descriptors that
constitute the initial section of the data file. The format of data
descriptors is fixed. Some simple elements of data preprocessing (e.g.,
scaling, default values) are ihcluded in the package. The package and
documentation have been developed for the CDC 170/730 system with the
NOS 1.4 operating system and the Fortran 4.8508 compiler. Examples are
given for 23-bus and 26-bus test power systems, illustrating how data
can be read, printed and stored in a descripted data file created after

solving a load flow problem.
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I. INTRODUCTION

One of the common requirements of "application programs™ [1] is to
accept as large a variety of input data as possible. This requirement
is, however, conflicting with another common requirement of portability
[2], which results in using one of the popular high-level programming
languages (in scientific applications it is wusually Fortran or its
subset) in which most of the input/output is strictly formatted. The
development of flexible facilities for handling input data with
different physical representations can be quite complex and rather
artificial with respect to the standard constructs of the selected
programming language. A solution which offers a reasonable compromise
between the requirements is to separate the input and/or output
operations from the user's programs and to provide a set of standardized
data handling functions in the form of a library of routines linked with
the user's programs by appropriate calling sequences [3].

There are several advantages of such a solution. Flexibility of
the user's programs is one of them, potential efficiency (if the package
is implemented in a low level 1language) 1is another one, but
extensibility which allows one to add new data handling facilities and
new functions without modification of the existing programs may appear
to be the most important feature when the class of data representations
is not known in advance and/or may change from time to time.

The DDATA package has been developed as a set of Fortran IV
subroutines for the CDC 170/730 system. It has been assumed that the
main interface with the user's (or application) programs is on the level

of binary information, i.e., that all the data conversions from the



physical, external representation to the internal, binary form are
performed within the package. The package provides operations on data
files, data records and data items. In the current implementation only
sequential files can be handled. The physical representation of the
data can be quite arbitrary, and its specification (for the DDATA
package) is required in the fixed form of data descriptors which
constitute the initial section of the data file, and are "invisible" to
the user's programs.

At McMaster University the package is available in the form of a
library of compiled subroutines in the group indirect file LIBSPWR. The
general sequence of NOS commands to use the package may be as follows:

/GET (LIBSPWR/GR) - fetch the library,

/LIBRARY (LIBSPWR) - indicate the library to the loader,

/FTN (..., GO) - compile, load and execute the program.

The package can be used to convert data to any previously
established format as required by existing programs as well as for
direct accessing of original data. Several data files for power systems
analysis and optimization have been created in the described form, and
some higher level application-oriented packages have been developed to
simplify the interaction of the user's programs with the basic functions

of the package.

II. GENERAL INFORMATION

The DDATA package is a set of subroutines that form the software
interface between the user's programs and the physical data files

providing uniform access to the data. There are 3 levels of operations



(or functions) performed by the package:

- data file operations,

- data record operations,

- data item operations.

Data items are the smallest; indivisible units of information such
as numbers or character strings. It is assumed that the data items (or,
more precisely, values or instances of data items) are transferred
between the package and the user's programs in binary form. There are y

types of data items in the current version of the package:

integer numbers,

real numbers,

complex numbers,

- character strings.

A1l the data items which are handled by the DDATA package are uniquely
identified by their names. The data names are fixed for a particular
application (e.g., analysis and optimization of power systems) and are
specified within data descriptors.

Data items are grouped into logical data records, i.e., into
conceptual sequences of information units which are required by the
user's program (e.g., in power systems a description of a bus may
contain bus identification which usually is an integer number, bus type
which determines whether the bus is load, generator or slack, bus
voltage, bus injected power, etec.). Logical data records are defined by
the user's programs in the form of sequences of data names corresponding
to consecutive data items of the logical data record. Logical data
records may significantly differ from the physical data records, 1i.e.,

the records that represent the information in the (physical) data file.



It is the function of the DDATA package to map the physical data records
into the logical ones, as defined by the user's program. Consequently,
the user's programs need not be concerned with all the details of
physical representation as well as ordering of data items provided the
relevant information is available in the data file. Moreover, the same
user's program can use the data files with different representations of
data, which can be very useful and quite important when an interchange
of information between different programs or systems is required.

All the logical data records which are handled by the DDATA package
are uniquely identified by user-defined indexes, and there is a bound on
the number of simulatenously handled logical records. In the current
version of the package the bound is equal to 10, The indexes of the
logical data records can be, however, redefined, and the same index may
identify different data structures in disjoint periods of time.

The 1logical data records have a static structure, 1i.e., the
ordering of data items that compose the logical record is fixed and
cannot depend on the values of data. There is, however, a very simple
mechanism that allows us to redefine (or switch) the record structure if
dynamic, data-depending structuring is required.

Data records are grouped into data files. The DDATA package can
process sequential files only, however, each data file can contain a
number of subfiles with different data records, and the only requirement
is that the (physical) data records must be uniquely assigned to the
subfiles corresponding to the record's structure. Therefore, each
physical data record contains a header with corresponding subfile
identification (in the current implementation the record header contains

3 characters). Each subfile is terminated by the end-of-subfile record



-6-

that contains the header only.

Each data file that is to be processed by the DDATA package must
contain the data descriptor subfile,. The format of this subfile is
fixed, and the contents of the subfile must precisely describe the
physical representation of the data in the remaining subfiles of the
data file. Data descriptors are copied from the data file to a set of
internal tables of the DDATA package and control all the processing of

data performed by the package.

ITI. DATA DESCRIPTORS

Data descriptors are required as the initial subfile of the
descripted data file in the following sequence:

- data header record,

- data descriptor records,

- end-of-descriptor-subfile record.

The format of all these records is fixed and is composed of the
fields shown in Table I.

For the data header record the fields parameter 1, parameter 2 and
parameter 3 are application-dependent and may be defined in any
convenient way. In power systems data files they are used to represent
the number of buses, the index of the slack bus, and the number of
transmission lines of the system, respectively. The information code is
an integer value which is provided to describe the ordering of data
subfiles within the data file, and can be used in different ways for
different applications. In power systems data files it is interpreted

as a string of decimal digits



TABLE I

FORMAT OF RECORDS

Character Position Data Header Record Data Descriptor Records
1 character 0 character 0
2 character 0 subfile marker
3 character 0 character 0
4-8 parameter 1 data type
9-13 parameter 2 data position
14-18 parameter 3 data length
20-29 internal name of data name

the data file

30-34 not used processing code
35-4Y information code multiplier
45-54 not used default value

oo du d3 d2 d1 d0

where do is equal to the number of data subfiles in the data file, d1

corresponds to the bus data subfile, d2 to the transmission line sub-

file, and d3 to the fuel cost data subfile. Moreover, if di > dj’ i, j
= 1,2,..., the di subfile follows the dj one, if di < dj’ the di subfile
precedes the dj one, and otherwise the records of the two subfiles are
unordered.

For the data descriptor records the subfile marker is the character
that identifies the corresponding data subfile, i.e., it must be equal

to the first character in the header of those data records, in which the

data item is located. The subfile marker must be different from O, that



is reserved for the data descriptor subfile, and from *, which is
reserved for end-of-subfile records as well as for "comment" records,
which are ignored by the package.

The data type is an integer value describing the physical
representation of data. In the current version of the package the
following data types are implemented:

1 - formatted integer data (as for Fortran I specification),

2 - formatted real data (as for Fortran F specification),

3 - formatted complex data (as for Fortran F specification),

4 - formatted real data (as for Fortran E specification),

5 - formatted complex data (as for Fortran E specification),

7 - binary real data (in the form of character strings),

8 - binary complex data (in the form of character strings),

9 - character strings.

The data position is an integer value, which determines the
position of the first character of the corresponding data item in the
physical data records, and the data length specifies the number of
characters provided for the physical representation of the data.

The data name is the unique name of the data item. It must be left
justified and must not be longer than 10 characters. The data names
used in the described power systems data files are given in Appendix 1.

The processing code is not used in the current version of the DDATA
package because the existing preprocessing facilities are very simple.
It can be used, in some future extensions, to indicate the required
initial transformations of the data.

The value of the multiplier is used to scale original data values,

and the default value replaces the data value when the corresponding



data field is blank.

The two examples of (physical) descripted data files shown on pp.
10-13 correspond to the test 23-bus power system [4,5] (internal file
name DATA-23) and the 26-bus power system [5-7] (internal file name
DATA-26). It should be observed that the physical representations of

data are similar but differ in several details.
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Regmekekkk:. 4444 3353555355 666666666
BUSNR
BUSTIAME
BUSTYPE
BUSBASEV 1.00 1.66
BUSVIMOD 1.00 1.0
BUSVARG 1.00 0.00
BUSG? 1.60 0.06
BUSGQ 1.9¢ 0.69
BUSLP 1.69 0.00
BUSLQ 1.09 0.00
BUSSTL 1.69 0.60
BUSGOMAX 1.99 5.69
BUSGQIMIN 1.09 -5.69
BUSGPQ 1.69 0.09
BUSLPQ 1.80° 0.60
LINEINPA 1.69 0.00
LINERX 1.00 1.00
LINECUTA 1.09 0.00
LINEBIITP
LINEBOUT
LINECHNR
LINEINPC 1.060 0.60
LINEINPS 1.09 0.90
LINER 1.00 1.0
LINEX 1.00 1.60
LINEQUTC 1.09 0.69
LINEOUTS 1.09 9.90
LINERAT 1.69 1.00
LINEBASE 1.99 1.69
LINETRT
LINETAP 1.00 1.69
LINETMAX 1.69 1.10
LINETMIN 1.99 0.0
LINETSH 1.69 0.69
.095200.02420.0540 . 00599
.067550.93090.0623 . 00735
. 099350.04640.0388 . 00985
.007359.03250.0709 . 007ES
.017109.66159. 1629 01710
.016609.057690. 1329 . 01600
.067409.025690.9700 . 00749
.695600.02296.0364 . 00569
.010969.064469. 1603 .910990
.622899.9023390.9514 . 62289
.014550.05970. 1313 .01453
.9145350.08979. 1313 . 91433
. 11856560.094389.06351 .11865
.118539.00489.0351 . 118863
. 103909.69389.0397 . 103990
.0975359.09350.0228 . 09753
.243530.06908906.0726 . 24383
.027159.00150.0080 .02718
.0366350.00219.0167 . 055663
.043109.00169.9127 04310
. 122559.63459.0262 . 12258
.054009,008249.0192 . 06490
.03228390.09199.9156 . 9528589
C8500.90140.0114 . 033859
.055459.90200.0164 . 03345
.0 0.002890.082 .0 11.04
.0 2.00289.083 .9 11.08
Y 9.001990. 1309 .0 11.05
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8.000
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8.099
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0.440
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0.940
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©.00
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000 25 26 32 DATA-26 122
w1111 2222 8883 kuunkielick: 4444 3553335555 666666666
219 1 4 4 BUSHR -

010 % 11 10 BUSTAME

010 1 9 1 BUSTYPE

019 2 20 5 DBUSBASEV 1.09 1.00
019 2 25 5 BUSVIMOD 1.00 1.00
010 2 29 5 BUSVARG 1.86 0.00
210 2 36 6 BUSGP . 1.60 0.00
019 2 42 6 BUSGQ 1.69 0.00
010 2 <3 6 BUSLP 1.99 0.09
910 2 34 6 BUSLQ 1.90 0.00
019 2 80 6 BUSG@MAX 1.00 5.00
910 2 66 6 PBUSGQIMIN 1.96 -3.09
010 2 2 6 BUSSTL 1.89 9.00
€10 3 36 6 BUSGPQ 1.29 9.00
019 3 48 6 BUSLPQ 1.69 0.09
029 3 14 6 LINEINPA 1.09 0.006
2290 3 26 6 LINERX 1.09 1.09
€29 3 33 6 LINEQUTA 1.90 0.09
020 1 4 4 LINEBINP

929 1 8 4 LINEBOUT

029 1 12 i LINECIR

020 2 14 6 LINEINPC 1.99 0.00
9zZ9 2 2 6 LINEINDPS 1.00 0.069
629 2 26 6 LINER 1.90 1.69
20 2 32 6 LINEX 1.69 1.60
Q20 2 35] 6 LINEQUTC 1.069 0.99
229 2 ey 6 LITEQUTS 1.99 0.69
020 2 50 5 LINERAT 1.89 1.99
020 2 33 53 LINEBASE 1.60 1.09
029 1 60 1 LINETRT

020 2 61 53 LINETAP 1.69 1.80
029 2 66 5 LINETMAX 1.69 1.16
o2 2 71 5 LIIETHIN 1.69 0.9
920 2 76 3 LINETsH 1.60 9.900
QO

259 12 251 9.09006.000 9.9131 9.0009 11.63
200 26 161 - 0.99800.0069 0.0392 0.0099 10.96
20 16 23 0.09009.0600 9.4329 0.90689
200 23 2561 : 0.90%009.000 06.3149 0.0009
200 2 101 0.00009.000 0.9159 9.0009 11.03
209 9 101 0.41200. 14949,3292 9.4129
200 o 121 D.01820.06529. 1494 0.0122
209 12 261 0.91470.93389. 1219 0.0147
200 9 141 9.93120.06139.2397 0©.0319
200 11 141 D.038499,06769.2520 0.0349
206 19 2561 0.62059.066100.2321 0.0295
200 6 2351 0.02656.053139. 19856 9.02565
209 6 191 0.00749.91290.0532 0.0074
292 g 191 0.04870.99060.3722 06,0437
209 8 71 0.047390.,99210.3589 9.0473
209 11 221 0.02420.85130.2113 9.0248
200 3 111 0.04475.92650.3355 9.,0447
200 17 221 0.623870.02810. 1C8%9 9.0237
200 8 211 0.08796.07350.28%7 9.0379
200 17 211 0.030879.904590.3953 0.0287
209 1 a1 0.08196.065196.2201 5.0319
200 4 211 0.08159.966100.23563 2.9315
200 20 211 0.00609.009 0.0203 0.0009 19.97
2C¢6 15 11 0.00900.900 0.0147 0.0069 190.89
209 2 138 0.39170.6085%9.9797 9.3917
290 1 4 0.04049.01990,8733 O .04904
209 15 201 0.44710.010790.0617 9.4471
200 2 13 0.25930.00740.66063 9.2593
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IV. DATA OPERATIONS

All the data operations are performed as a result of appropriate
subroutine calls. The following operations are available in the current
version of the DDATA package (for each operation the name of the
corresponding subroutine, an indication whether the operation is used
for reading R, writing W, or reading and writing RW the data, and a
brief description are given).

The data file operations:

- DDOODF/R - define the input data file; in effect the data header
record is transferred from the data file and the parameters
describing the file are returned to the calling program.

- DDOOWF/W - define the output data file and write data header
record; in effect the data header record with the parameters
supplied by the DDOOWF call is sent to the output file.

- DDOODN/R -~ define all the data names which are to be used when
accessing the file defined by DDOODF (DDOODN call must follow the
DDOODF call); in effect all the data descriptor records are trans-
ferred to the package, and those which match the data names
indicated in the DDOODN call, are stored in the internal tables of
the package.

- DDOODD/W - define data descriptors and write data deseriptor
records (DDOODD call must follow the DDOOWF call); in effect the
data descriptors submitted to the package as the arguments of the
DDOODD call are entered into internal tables of the package and
then are sent to the output file defined by the DDOOWF call.

- DDOOES/W - close the subfile; in effect the end-of-subfile record
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is sent to the output file.

- DDOORF/RW - reset the file; in effect the input or output file is
positioned at the beginning of the information.

The data record operations:

- DD11DR/RW - define the logical record (the DD11DR call must follow
the DDOODN or DDOODD call or another DD11DR call); in effect the
data descriptors corresponding to the data names indicated by the
DD11DR arguments are linked to represent the defined record
structure (all these data names must be defined by the preceeding
DDOODN or DDOODD operation).

- DD11ER/RW - erase the logical record definition; in effect the
previously defined logical record structure is removed from the
internal package tables.

- DD11GS/R - transfer subsequent physical record frcm the data file;
in effect the physical record is stored in the internal buffer in
the package, and consecutive elements of the defined 1logical
records can be accessed by the corresponding data item operations.

- DD11SW/R - switch the logical record definition; the operation may
be used when data-dependent structuring is required, and it results
in substitution of the current logical record definition by the
new one indicated.

- DD22SR/W - initialize the new output record; in effect the record
header is created accordingly to the indicated logical data record,
and consecutive elements of the record can be set up in the buffer
by the corresponding data item operations.

- DD22PR/W - transfer a physical record from the internal buffer to

the output file; in effect the record created by a sequence of
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preceding data item operations is sent to the output file defined
earlier for the record.

Data item operations:

- DD11IN/R - get an integer value;

- DD11RN/R - get a real value;

- DD11CN/R - get a complex value;

- DD11ST/R - get a character string.

All these operations must be performed after a DD11GS call, and
their order must correspond to the definition of the logical record
indicated in the DD11GS call. The result of each of these operations is
a data item value that is returned to the calling program, after

conversions performed by the package.

DD22IN/W - place an integer value;

- DD22RN/W - place a real value;
- DD22CN/W - place a complex value;
- DD22ST/W - place a character string.

All these operations must be performed after a DD22SR call, and their
order must correspond to the definition of the logical record indicated
in the DD22SR call. Each of these operations results in setting up in
the internal package buffer the converted representation of the
submitted data value.
There are several restrictions imposed on the ordering of data
operations:
(1) The sequence of DDOODF, DDOODN and all the DD11DR calls referring
to the file defined by DDOODF must not be interposed by any other
data operation.

(2) The sequence of DDOOWF, DDOODD and all the DD11DR calls referring
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to the file defined by DDOOWF must not be interposed by any other
data operation.

(3) The sequence of DD11GS and corresponding DD11IN, DD11RN, DD11CN and
DD11ST calls must not be interposed by any other data operation
except of DD11SW.

(4) The sequence of DD22SR, corresponding DD22IN, DD22RN, DD22CN,
DD22ST, and DD22PR calls must not be interposed by any other data
operation.

Therefore, it is recommended to implement the required sequences of
data operations in the form of separate subroutines that can be used as
more powerful, higher-level data operations. Examples 1 and 2 in

Section VI indicate typical organization of such subroutines.

V. DESCRIPTION OF SUBROUTINES

Subroutine DDOODD

This subroutine defines the data descriptors for the output data
file defined by the preceding DDOOWF call. All the data descriptors are
stored in internal tables of the package (to be used in subsequent
definitions of logical data records by appropriate DD11DR calls), and
then are written to the output file in the form of a data descriptor
subfile.

The subroutine call is

CALL DDOODD (TN,KA,LT,RT,LR,IFLAG)
and the arguments are as follows.

TN is a REAL array containing the data names. Data names must be

left justified and stored in the form of character strings, one
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name in one element of the array.

is an INTEGER array containing data attributes. Each element of

KA, as a string of decimal digits, has the structure

where

a

cec

dd

ee

ff

is

abceddeeff

is a subfile index that indicates all the data elements
grouped within the same data subfile,

is the data type (see Data Descriptors),

is the index (in the TN array) of another data element in
the case of data redefinitions, e.g., if the same data
element is described as a REAL value and as an element of a
COMPLEX value, one of these definitions must refer (as a
"redefinition") to the "original™ (or first) data
definition,

is the data length, i.e., the number of characters in the
external (physical) representation of data values,

if not equal to 00 it is the index (in the auxiliary array
RT) of the REAL multiplier used in scaling of data values,
if not equal to 00 it is the index (in the auxiliary array

RT) of the default value.

an INTEGER argument that must be set to the number of

elements in the TN and KA arrays.

is a REAL array that contains the values of multipliers and

default values required by the data attributes.

is an INTEGER argument that must be set to the length of the

array RT.

is an INTEGER variable that is used as a return flag:
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-4  incorrect data attributes,

-3 insufficient workspace of the package (e.g., too many data
names are defined),

-2 incorrect value of argument LT (e.g., LT < 0),

-1 incorrect use of the subroutine,

0 normal return.

Subroutine DDOODF

This subroutine defines the input data file, reads the data header
record and returns the parameters describing the file. The subroutine
call is

CALL DDOODF (NF,N1,N2,N3,DN,IFLAG)
and the arguments are as follows.

NF is an INTEGER argument that must be set to the unit (or channel)
number of the data file. It must be positive and less than 100.

N1 is an INTEGER variable that returns the first parameter—of the
data header record (for power systems data it is the number of
buses).

N2 is an INTEGER variable that returns the second parameter of the
data header record (for power systems data it is the index of
the slack bus).

N3 is an INTEGER variable that returns the third parameter of the
data header record (for power systems data it is the number of
transmission lines).

DN is a REAL variable that returns the internal name of the data
file.

IFLAG is an INTEGER variable that is used as a return flag:
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-2 incorrect structure of the data file (e.g., empty file),

-1 incorrect value of NF argument (e.g., NF < 0),

>0 normal return; IFLAG is equal to the information code that
describes the ordering of data subfiles within the data

file.

Subroutine DDOODN

This subroutine defines all the data names which are to be used
when accessing the data file defined by corresponding DDOODF call. The
subroutine must be called after the DDOODF call and before any other
data handling subroutine.

The subroutine call is

CALL DDOODN (TN,LT,IFLAG)
and the arguments are as follows.

TN is a REAL array containing the data names. Data names must be
left justified and stored in the form of character strings, one
name in one element of the array.

LT is an INTEGER argument that must be set to the number of data
names in array TN.

IFLAG is an INTEGER variable that is used as a return flag:

-4 incorrect structure of the data file (e.g., incorrect data
descriptors),

-3 insufficient workspace of the package (e.g., too many data
names are defined),

-2 incorrect value of LT argument (e.g., LT < 0),

-1 incorrect use of the subroutine,

0 normal return,
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>0 some data names are incorrect (the value of IFLAG is equal
to the number of incorrect data names). All the data names
which do not correspond to the valid data names (i.e., the
names in data descriptor records) are replaced in array TN

by the string of ¥ characters.

Subroutine DDOQES

This subroutine writes the end-of-subfile record that closes the
data subfile corresponding to the logical data record indicated in the
subroutine call.

The subroutine call is

CALL DDOOES (NR,IFLAG)
and the arguments are as follows.

NR is an INTEGER argument that must be set to the identifier of a
logical data record.
IFLAG is an INTEGER variable that is used as a return flag:
-3 argument NR corresponds to an undefined logical record,
-2 incorrect value of NR argument (e.g., NR < 0),
-1 incorrect use of the subroutine,
>0 normal return; the value of IFLAG is equal to the number of

records in the data subfile.

Subroutine DDOORF

This subroutine resets the file indicated in the subroutine call,

i.e., it positions the file at the beginning of information, and

initializes some indicators within the package.

The subroutine call is
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CALL DDOORF (NF,IFLAG)
and the arguments are as follows.
NF is an INTEGER argument that must be set to the unit (or channel)
number of the file.
IFLAG is an INTEGER variable that is used as a return flag:
-1 incorrect value of argument NF (e.g., NF < 0),

0 normal return.

Subroutine DDOOWF

This subroutine defines the output data file and writes the data
header record.
The subroutine call is
CALL DDOOWF (NF,N1,N2,N3,DN,IC,IFLAG)
and the arguments are as follows.
NF is an INTEGER argument that must be set to the unit (or channel)
number of the output file. It must be positive and less than
100.
N1 is an INTEGER argument that must be set to the first parameter
of the data header record.
N2 is an INTEGER argument that must be set to the second parameter
of the data header record.
N3 is an INTEGER argument that must be set to the third parameter

of the data header record.

DN is a REAL argument that must be set to the internal name of the
data file.
IC is an INTEGER argument that must be set to the value describing

the ordering of data subfiles within the file.
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IFLAG is an INTEGER variable that is used as a return flag:
-1 incorrect value of NF argument (e.g., NF < 0),

0 normal return.

Subroutine DD11CN

This subroutine retrieves a complex value from the physical record,
performs data conversions, and returns the value in the binary form.
The subroutine call is
CALL DD11CN (Z,IFLAG)
and the arguments are as follows.
YA is a COMPLEX variable that returns the data value.
IFLAG is an INTEGER variable that is used as a return flag:
-2 expected data type is different than COMPLEX,
-1 1incorrect use of the subroutine,
0 normal return,

1 default value assigned to argument Z.

Subroutine DD11DR

This subroutine defines the logical data record as a sequence of
data names and assigns an integer identifier to it. The subroutine must
be called after corresponding DDOODN call, and must use only the data
names which have been defined by DDOODN call. Several 1logical data
records may be defined for the same data file by a series of DD11DR
calls with appropriate arguments.

The subroutine call is

CALL DD11DR (NR,TN,LT, IFLAG)

and the arguments are as follows.



24—

NR is an INTEGER argument that must be set to the unique identifier
of the record; it must be positive and not greater than the
1limit of simultaneously defined logical records.

TN is a REAL array containing the data names composing the logical
data record. Data names must be left justified and stored in
the form of character strings, one name in one element of the
array.

LT is an INTEGER argument that must be set to the number of data
names in array TN.

IFLAG is an INTEGER variable that is used as a return flag:

) some data names are incorrect, i.e., they have not been
defined by preceding DDOODN call; all the incorrect data
names are replaced in array TN by the string of ¥
characters,

-5 the identifier NR is not unique and has already been
defined,

-4 incorrect value of NR argument (e.g., NR < 0),

-3 insufficient workspace of the package (e.g., too many data
names are defined),

=2 incorrect value of LT argument (e.g., LT < 0),

-1 incorrect use of the subroutine,

0 normal return.

Subroutine DD11ER

This subroutine erases the definition of a logical data record from
the internal tables of the package and allows a new logical record to be

defined (by the subroutine DD11DR) with the same logical record
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identifier.
The subroutine call is
CALL DD11ER (NR,IFLAG)
and the arguments are as follows.
NR is an INTEGER argument that must be set to the identifier of a
logical data record.
IFLAG is an INTEGER variable that is used as a return flag:
-2 1incorrect argument NR (e.g., NR < 0),
-1 incorrect use of the subroutine,

0 normal return.

Subroutine DD11GS

This subroutine retrieves from the input data file the consecutive
data record that corresponds to the indicated logical data record.
The subroutine call is
CALL DD11GS (NR, IFLAG)
and the arguments are as follows.
NR is an INTEGER argument that must be set to the idenifier of a
logical data record.
IFLAG is an INTEGER variable that is used as a return flag:
=3 incorrect structure of the data file (e.g., end of file
encountered),
-2 incorrect value of NR argument (e.g., NR < 0),
-1 incorrect use of the subroutine (e.g., NR corresponds to
undefined logical data record),
0 end-of-subfile encountered which indicates that there are

no more data records corresponding to the indicated logical
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data record,
>0 normal return; the value of IFLAG is equal to the
consecutive number of the data record.
The elements of the retrieved data record (for the normal return) can be

accessed by appropriate calls of subroutines

DD11IN - for INTEGER values,
DD11RN - for REAL values,
DD11CN - for COMPLEX values,

DD11ST - for character strings.
The order of accessing elements of the record must exactly correspond to
ordering of data names in the definition (subroutine DD11DR) of the

logical data record indicated by argument NR.

Subroutine DD11IN

This subroutine retrieves an integer value from the physical
record, performs data conversions, and returns the value in binary form.
The subroutine call is
CALL DD11IN (N, IFLAG)
and the arguments are as follows.
N is an INTEGER variable that returns the data value.
IFLAG is an INTEGER variable that is used as a return flag:
-2 expected data type is different than INTEGER,
-1 incorrect use of the subroutine,
0 normal return,

1 default value assigned to argument N.



-27-

Subroutine DD11RN

This subroutine retrieves a real value from the physical record,
performs data conversions, and returns the value in the binary form.
The subroutine call is
CALL DD11RN (X, IFLAG)
and the arguments are as follows.
X is a REAL variable that returns the data value.
IFLAG is an INTEGER variable that is used as a return flag:
-2 expected data type is different than REAL,
-1 incorrect use of the subroutine,
0 normal return,

1 default value assigned to argument X.

Subroutine DD11ST

This subroutine retrieves a character string from the physical
record and returns it after justification.
The subroutine call is
CALL DD11ST (S, IFLAG)
and the arguments are as follows.
S is a REAL variable or a REAL array that returns the character
string left justified and stored 10 characters per word.
IFLAG is an INTEGER variable that is used as a return flag:
-2  expected data type is different than character string,
-1 incorrect use of the subroutine,

0 normal return.
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Subroutine DD11SW

This subroutine replaces the current logical data record definition
by an alternative one provided both the logical data records have
jdentical initial parts. The subroutine may be used when data-depending
structuring is required.

The subroutine call is

CALL DD11SW (NR,IFLAG)
and the arguments are as follows.

NR is an INTEGER argument that must be set to the identifier of the
alternative logical data record.
IFLAG is an INTEGER variable that is used as a return flag:
-3 inconsistent logical record definitions,
-2 incorrect value of argument NR (e.g., NR £ 0),
-1 incorrect use of the subroutine,

0 normal return.

Subroutine DD22CN

This subroutine converts a complex value to the required physical
representation and places the converted value in a physical record.
The subroutine call is
CALL DD22CN (Z,IFLAG)
and the arguments are as follows.
Z is a COMPLEX argument that submits the data value.
IFLAG is an INTEGER variable that is used as a return flag:
-2 expected data type is different than COMPLEX,
-1 incorrect use of the subroutine,

0 normal return.
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Subroutine DD22IN

This subroutine converts an integer value to the required physical

representation and places the converted value in a physical record.

The subroutine call is
CALL DD22IN (N, IFLAG)
and the arguments are as follows.
N is an INTEGER argument that submits the data value.
IFLAG is an INTEGER variable that is used as a return flag:
-2 expected data type is different than INTEGER,
-1 incorrect use of the subroutine,

0 normal return.

Subroutine DD22PR

This subroutine transfers a physical record from the buffer (in
which it is completed from data values) to the output file.

The subroutine call is

CALL DD22PR (NR, IFLAG)
and the arguments are as follows.
NR is an INTEGER argument that must be set to the identifier of a

logical data record.

IFLAG is an INTEGER variable that is used as a return flag:

-3 the physical record in the buffer does not correspond to

argument NR,
-2 incorrect argument NR (e.g., NR < 0),

-1 incorrect use of the subroutine,

>0 normal return; the value of IFLAG is equal to the

consecutive number of the data record.



-30-

Subroutine DD22RN

This subroutine converts a real value to the required physical
representation and places the converted value in the physical record.
The subroutine call is
CALL DD22RN (X, IFLAG)
and the arguments are as follows.
X is a REAL argument that submits the data value.
IFLAG is an INTEGER variable that is used as a return flag:
-2 expected data type is different than REAL,
-1 incorrect use of the subroutine,

0 normal return.

Subroutine DD22SR

This subroutine initializes a new physical data record that
corresponds to the logical data record indicated in the subroutine call.
The data values are set up in the record by a sequence of DD22CN,
DD22IN, DD22RN and/or DD22ST calls that must follow the DD22SR call, and
must correspond to the definition of indicated logical record.

The subroutine call is

CALL DD22SR (NR,IFLAG)
and the arguments are as follows.

NR is an INTEGER argument that must be set to the identifier of a
logical data record.

IFLAG is an INTEGER variable that is used as a return flag:
-3 undefined logical record indicated by argument NR,
=2 incorrect value of argument NR (e.g., NR < 0),

-1 incorrect use of the subroutine,
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0 normal return.

Subroutine DD22ST

This subréutine places a character string in a physical record.
The subroutine call is
CALL DD22ST (S,IFLAG)

and the arguments are as follows.

S is a REAL argument or a REAL array that submits the string of
characters; it is assumed that the string is left justified and
stored 10 characters per word.

IFLAG is an INTEGER variable that is used as a return flag:

-2 expected data type is different than character string,
-1 incorrect use of the subroutine,

0 normal return.
VI. EXAMPLES

Example 1
The first program, TIDPWR, reads and prints basic power systems

data from a descripted data file with the local name DATA, The data

operations are grouped in 3 subroutines:

- subroutine PWRDD that defines the data file (DDOODF), all the data
names (DDOODN), and two logical data records (DD11DR) corresponding
to transmission line records and bus records with identifiers 1 and
2, respectively,

- subroutine PWRDD1 that reads one transmission line data record,

- subroutine PWRDD2 that reads one bus data record.
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It should be noted that the 3 subroutines compose the PWRDD package

[8] that is available in compiled form in the same library as the DDATA

package.

The results are shown for the data file describing the 26-bus test

power system [5-7].
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PROGRAI TIDPWR (DATA,OUTPUT, TAPE1=DATA, TAPE6=0UTPUT)

THIS PROGRAM READS AND PRINTS.'DESCRIPTED DATA FILES FOR
POWER SYSTEMS ANALYSIS.

COMPLEX YL, YS1,YS2,V,S
READ DATA HEADER
CALL PWRDD(NB,NS, RT, DNAME, ICD, 1,6, IRET) . :

IFCIRET.LT.0) GOTO 90
WRITE(G, 111) DNAME,NB,NS,NT, IRET

111 TFORMAT(/"ODATA-NAIE. : ",Al10
1 /" NUMBER OF BUSES : ", 14
2 /" BLACK-BUS INDEX : Y, 14
3 s" NUMBER OF TRANSIIISSION-LIRES :", 14
& /" RETURN FLAG : ", 14D

READ TRANSMISSICN-LINE DATA
WRITE(6,222)

222 FCRMAT(,/" L I N E~ LINE ADMITTANCE LIRE INPUT SHUNRT",

1 " LINE OUTPUT SHUNT TAP"/)
10 CALL PWRDDI(L1,L2,YL,YS1,YS2, TR.G IRET)
IF(IRET.LT.0) GOTO 99
IFCIRLT.EQ.9) GOTO 20
WRITE(6,833) L1,L2,YL,YS1,YS2, TR
333 FORIMAT(1X,214,2X,2F10.5,2(2X%,2F9.5),2X,F5.2)°
GOTC 10

RESET PATA FILE ITF REQUIRED:

29 IF(IOD(ICD/IO 19) .LE.MCD( ICD-/ 100, 19)) CALL DDOORF(1, IRET)
FC(IBRET.HE.®) GOTO 990

READ BUS DATA
WVRITZ(S, 444)

444 FTORMAT(/r6%, "BUS T",7X, "BUS VOLTAGE", 10X, "BUS POWER",7X, "ST-LOAD"

177
39 CALL PWRDD2(N,K,V.5,8L,6, IRET)
IFCIRET.LT.Q) GOTO 96
IF(IRET.EQ.0) STOP
WRIiTE(6,555) 0,K,V,8,8SL
535 ORMAT(SX, 14,12,2(2X,2F9.5),2%,F9.3)
GOTD 39

INCORRECT TERMINATION

0 WRi T(6,999) IRET
969 ?HAT(//" ZRROR RETURN :",13)
STCP R7TTT
LD

SUZRCUTINE PWRDD (KB, NS, NL,TH, IX,LDT,LCH, IRET)

THIS SUBRCUTINE DEFINES LOGICAL DATA STRUCTURES AND READS DATA
DESCRIPTORS.

!

DATE : 82.08.12 (W.M.ZUZEREX

DIMENSION RLB(i14) ,RL(7),RB()
EQUIVALENCE (RLB(1),RL(1)),(RL3(3),RB(1))
DATA RLB/"LINEDINP", "LINEBOUT", "LINEINPA", "LINERX", "LINEQOUTA",

000091
000902
000003
060004
000905
000006
000007
000008
000009
000010
000011
000012
000013
006014
0000135
000016
900917
000018
000019
0099029
€00021
€00022
000023
006024
000925
090926
000027
000028
0900629
0009030
000031
000032
00033
0009034
002033
600036
000037
000938
090929
600940
0060941
000042
000043
000044
0009453
000946
260047
080048
€06049
020059
600051
000052
0089053
6009354
000055
000936
000957
0CeCO58
CO0059
00060
0¢e961
200962
600063
CeCO064
000065
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"LINETRT", "LINZTAP", '

COPD s

"BpUsGPe", "BUSLrQ"/

*RL* DESCRIBES LOGICAL TRANSMISSION-LINE RECORD:
*RB:x DESCRIBES LCGICAL BUS RECCRD

IRET=~1

CALL DDOSBr(LDT,NB,NS,NL, TN, I
IFC(IX.LT.0.AND.LCH.GT.9) WRITE(LCH,111) IX
FORMAT(/" DDOODF ERROR RETURN. : *, I3)
IFC(IX.LT.9) RETURN

IRET=-2

CALL DDS9DN(RLB, 14, IER)
IF(IER.NE.O.AND.LCH.GT.9) WRITE(LCH,222) IER
TORMAT(/" DDOODN ERROR RETURN : ", I3)
IF(IER.LT.0) RETURN

IF(IER.EQ.0) GOTO 19

IF(LCH.GT.0) WRITE(LCH,333) (RLB(I),I=1,14)
FORMAT(/" DATA-NAMNES : ",A10/(14X,A10))
RETURN

IRET=-3

CALL DD11DR(1.RL,7, IER)
IF(IER.RE.©.AND.LCH.GT.9) WRITE(LCH,444) IER
FORMAT(/" DD11DR/1 ERROR RETURN :", I3) :
IF(IER.EQ.0Q) GOTO 29

IF(LCH.GT.O) WVRITE(LCH,323) (RL{(I),I=1,?7)
PETURN

CALL DD11DR(2,RB,7, IER)
IF(IER.NE.O.ATTD.LCH.GT.0) WRITE(LCH,353) IER
FORMAT(/" DD11PR/2 ERROR RETURN :", I3)
IF(IER.EQ.0) GOTO 20

IF(LCI.GT.0) WRITE(LCH,3383) (R3(I1),1=1,7T)
RETURN

IRET=0

IK=19%( IK/10)

RETURN

END

SUBRCQUTINE PWRDD1 (X1,RK2,YA,71,7Y2,T,LCH, IER)
CCIPLEX YA,VY1,Y2

THIS SURRCUTINE READS ONE TRANSMISSION-LINE RECORD AND RETURIS.

DATE : 82.06.29 (VW.II.ZUSEREX

CALL BD11GS(1, IER)
IFCIZR.LT.0.AND.LCH.CT.9) WRITE(LCH,111) IER
FOIGIAT(/" DD11GS ERROR RETURI : ", I3)
IF(IER.LE.0) RETURN

CALL DD11IIT(K1, IT)

IF(IZ.LT.0) IER=-4

CALL DDI11IN(K2, IE)

IF(IEZ.LT.0) IER=-<&

CALL DPD1i1CH(Y1, ID

IF(IE.LT.O) ILER=—<

CALL DD1iICI(YA, IED

IFC(IE.LT.0) IZR=-<

CALL DD1ICI(V2, 1IE)

IF(IE.LT.O) IER=~4

CALL DBD11IN(X,IE)

IFCIE.LT.0) IER=-4

CALL DPDIIRI(T.IE)

IF(IE.LT.0) IER=-4

"BUSHR", "BUSTYPL", "BUSVIIOD", "BUSVARG", "BUSSTL",

0000566
000867
090868
000069
000070
000971
000072
00073
000074
000075
090076
080077
c00978
06079
0090089
000081
€0eoe2
00983
00084
000085
COCOESs
600087
660083
090089
0600cO
000091
Cee0o2
008093
5000924
COC09S
809026
600097
00608
008999
080109
0C0101
00102
060103
000104
690105
©C0106
000107
600108
000199
6890110
900111
000112
000113
500114
00115
€C0116
09117
0001138
000119
000129
coo121
000122
020123
000124
00125
000126
09127
20128
0090129
00901309
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IF(X.E2.0) T=1.0

IF(X.EQ.3) T=1.0/T -

YA=1.0/YA
RETURN
END

SUBRGUTINE PWRDDZ (N,XK,V,S,SL,LCH, IER

COMPLEX V,S8

THIS SUBROUTINE READS CONE BUS: DESCRIPTION RECORD ANND RETURNS.
DATE : 82.06.29 (W.M.ZUBEREX

COMPLEX GPQ,HPQ

FACT=3.141592265/189.0

CALL DD11G8(Z, IER)

IF(IER.LT.Q.AND.LCH.GT.0) WRITE(LCH,111) IER

-35-

FORMAT(~" DD11GS ERROR RETURI : ", I3)

IFC(IER.LE.©) RETURN.

CALL DD11INCI, IE)
IF(IE.LT.0) IER=-4
CALL DD11INCK, IE)
IF(IE.LT.9) IER=-4
CALL DD11RN(VH, IE)
IF(IE.LT.0) IER=-4
CALL DD11RN(VA, IE)
IF(IE.LT.0) IER=-4
CALL DD11RN(SL, IE)
IF(IZ.LT.O) IER=-4
CALL DD11CN(GPQ, IE)
IF(IE.LT.O) IER=-4
CALL DD11CN(HPQ, IE)
IFCIE.LT.9) ILR=-4

S=GPa~-IPQ

VA=FACTVA

V=CIPLIX( VIT:COS(VA) , VITRSIN(VA) )
RETURIT

END

9980131
000132
600133
800134
000135
060126
000137
000133
090139
000140
000141
00142
000143
000144
©09145
060146
000147
000148
000149
000130
609151
0090152
000153
000154
000153
000156
000157
009158
000139
C0O160
000161
200162
©00163
009164
0090163
000166
0001567
©00163
000169
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DATA-NAME © DATA-26

NUMBER OF BUSES. : 26

SLACK~-BUS INDEX : 26

NUIMBER CF TRANSMISSION-LINES : . 32

RETURN FLAG : 9

L INE LINE ADMITTANCE. LINE INPUT SHUNT LINE. OUTPUT SHUNT TAP
13 2% 0.00989 -76.33588 3.62000 ©.06090" 0.092990 0.900299 1.03
2 16 0.060820 -25.51029 0.08000 0.00000 0.00900 0.00009 .96
16 28 0.06%00 -2.31481 0.680090 0.009%0 0.00900 0.000%9 1.0
22 25 0.20009 -3.18471 0.692990 0.06999 0.09000 ©0.00000 1.090

10 0.00999 -66.66657 0.08800 0.06699 0.02000 6.00029 1.63
16 1.08752 -2.46912 0.00000 41220 0.00000 . 41200 1.09
12 2.46904 ~35.66609 6.69200 .01829 0.00000 .61829 1.00
26 3.04887 -6.92145 92.000069 . 01470 0.09909 .01470 1.09
1< 1.00856 -3.91125 0.000%50 .03190 0.090C99 .063190 1.00
14 .92832 -3.57256 0.0606999 . 63490 ©.00€090 . 03490 1.¢9
25 .06672 -3.74728 9.69009 . 02950 0.0%960 .92959 1.60
26 1.21929 -4.72929 0.092090 . 02650 0.09000 . 02650 1.09
i9 4.,30481 ~17.73316 9.¢9629 . 09740 9.69990 . 80749 1.69
.61126 -2.524392 0.09¢96 = .04370 9.000609 . 04379 1.09

Pk et et

N IO N = NNARN D OO O
-
O

7 67790 -~2.62697 0.99099 . 04759 9.00€00 .047EHD 1.69
1 22 1.08921 -4.45989 9.09800 . 024896 0.692090 . 92489 1.00
11 720583 =2.79484 0.69¢09 . 04470 9.00900 . 04479 1.00
1 22 78665 -5.23218 0.09609 . 02870 0.099¢0 .02370 1.20
21 .83014 -3.29299 9.C06359 03799 0.00990 . 03799 1.9
1 21 . 438995 =-3.20106 9.692000 . 93379 0.00009 . ©3870 1.99
4 1.00684 -3.9032% 0.0%809 .03199 0.C0999 .03190 1.0
21 1.02258 -3.96458 9.08629 .03159 9.02009 .031359 1.60
P 21 0.00209 -32.7E532 0.02C29 0.090%9 0.C9¢29 0.02029 .97
1 1 0.06000 -68.02721 9.C20%9 0.00299 0.000090 0.00809 .89
2 13 1.69543 ~13.93294 0.59090 .30179 0.00000 . 30170 1.09
1 7 S.08434 -11.96964 9.620090 . 040490 0.00000 . 04649 1.09
13 29 2.72863 ~15.7842% G.000089 . 44710 0.00009 . 44710 1.00
2 18 1.97269 -16.20723 9.6%080 . 25989 ©.00030 . 25229 1.69
i 3 0.00080 -25.51629 0.02209 0.609°%9 0.080920 ©6.00999 .28
24 3 0.60909 -6.89333 9.068200 0.002099 9.00000 6.00029 .98
5 21 0.0698C -~5.71429 0.03C¢ 0.06%92 0.C9¢%9 0.02999 .99
5 Z5 0.00906 -6.49351 9.00020 0.00509 0.0C20890 ©0.06009 1.03
BUs T BUS VOLTAGL BUS POWER ST-LOAD
10 1.€2869 9.0628% -.G52889 -.21¢29 0.069229
20 1.089099 0.0€369 0.C6C2 0.006%90 0.20220
39 1.00090 9.0€830 -.37C% -. 17689 0.602%9
49 1.009C0 0.0C20¢ =.42800 -.218°0¢ 6.00C09
539 1.06280 90.0€339° -. 422089 -.110992 0.06CC09
5 9 1.00399 0.00099 =.48C0 -.10009% 9.620900
79 1.09800 90.0<5% -1.11¢2 -.276C9 0.00€09
39 1.00229 9.0€929 -.28809 -.06000 0.02C%9
9 9 1.C0809 0.0C03¢ -.67329 =-.21€09 0.00¢C9
i0 9 1.€0209 9.0633¢C -1.028C9 =-.27C0C0 0.6¢209
119 1.00099 0.0098 -, 438C -.1488¢ 0.0028
129 1.0939 8.0C359 -.430C9 -.12620 ©.029229
13 9 1.68€09 ©.0C303 0.62039 9.0€9%9 ©.29€99
1< Q 1.6889 9.8C089 0.C3C20 08.060980 0.€222
5 9 1.03€820 0.CC2C2 0.688209 9.008390 0.60009
50 1.08020 9.0€20 -1.218%29 -.29%929 8.090%90
17 9 1.0C000 9.00530 -.08%80 -.0106¢ 0.02C2
161 1.0V329 0.00099 2.8%009 1.07899 0.09029%0



19

21
22

23
24

26

[ e e o e

1.85090
1.690090
1.02099
. 89099
1.69690
1.690060
1.09200
1.01000

9.06099"
0.069%0 -

9.00869

0.00909 "

0.00000
0.0069%9
0.000G92

0.005909
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1.450909
2.80999
1.19¢99
-.36699
- 04000
-. 059990

. 63800
0.696%9

1.05609"

1.00000
1.029990

.E9609

1.09099

1.06599

1.60099
0.0066890

0.09209
0.062009
0.00¢00
0.00000
0.009290
0.00000
©.00099
0.00900
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Example 2

The second program, T2DPWR, reads power systems data, solves the
load flow problem using sparse matrix techniques (Harwell package MA28
[9]) and the fast decoupled method (LFLFD package [10]), and stores the
solution in a new descripted data file with the local name SDATA.
Reading and initial processing of data is performed by the PWRDS package
[11] with PWRDS2 entry. Storing the results in a new data file is
controlled by STRRES subroutine that calls:

- subroutine PWRDF to define the output file (DDOOWF) and the data
descriptors (DDOODD) as well as two logical data records
corresponding to transmission line records and bus records with
identifiers 10 and 9, respectively,

- subroutine PWRDF1 to write one transmission line data record,

- subroutine PWRDF2 to write one bus data record.

The subroutine PWRDF, PWRDF1 and PWRDF2 perform functions that are
"symmetrical" to those of the package PWRDD, and alsoc are available in
compiled form in the same library as the DDATA package.

The results of the program TZbPWR are shown for the 23-bus test
power system [4,5]. Moreover, the contents of the created data file are
presented in addition to the output of the program T1DPWR (Example 1)

executed for the data file already created.
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PROGRAM TZDPWR (DATA, SDATA, OUTFUT, TAPE1=DATA, TAPE2=SDATA,
1 TAPEG=0UTPUT) -

THIS PROGRAM:SOLVES THE LOAD FLOW PROBLEM USING SPARSE MATRIX !
TECITIQUES (HARWELL PACXAGE MAZ28) AND THE FAST-DECOUPLED METHOD
(PACKXAGE LFLFD) AND STORES THEE RESULTS AS A DESCRIPTED DATA FILE.

DIMENSION W(3080)
CXTERNAL FLOW
CALL SECOND(TIMEL)
CALL PWRDS2(FLOV, 1,6,W,3900, IRET)
IFCIRCT.NE.O) WRITE(6,111) IRET
i11 FORIMAT(/" PWRDS1 RETURN FLAG :",I3)
CALL SECOND(TIIME2)
EXTIME=TIIMNE2-TIME]
WRITE(6,222) EXTIME
222 FORMAT(/" TOTAL EXECUTION TIME :",F7.3," SECORDS")

STOP

END

SUBROUTINE FLOW (DN,NBS,NS,NTL,NB, NL3,NZ,NLZ, INDR, INDC, IBT, .
1 Y,vs,v,s,sTL,L31,LB2, YL, YS1, YS2, TRT, ¥, LV, LCH,
2 IFLAG

DIHEHSION INDR(IB) , INDC(NZ), IBT(IB) , STL(NTL) ,LB1(NTL) , LB2(NTL) ,

TRT(INTL) , W(LW)
COMPL X Y(NZ), YS(JBS) YL(NTL) , ¥S1(IITL) , YS2(ITL) , V(IBS) , S(NBS)
IF(LCH.CT.O) WRITL(LCH,111) DN,NBS,NS,HTL,NZ,NLE,NLZ,LW
111 FORIIAT(/"ODATA-NAITE : ",Al19

1 /" NUIMBER OF BUSES : ", I4
2 /" SLACK-BUS INDEX : ", 14
3 /" WUMBER OF TRANSMISSION LINES :",I4
4 /" NUIMBER OF NONW-ZERCS : RL
5 /" NUMBER OF LOAD-BUSES : R L
6 /" HNUMBER OF LOAD NON-ZERGS : ", 14
7 /" REMAINING WORKSPACE : ", I3

IFLAG=-5

ITL=20

VEPS=1.E-6

MODE=9

TIMEXZ=2

CALL LrLTDl(NB ¥LB,Z,NLZ, IWDR, IWDC, IBT, Y, ¥5,V,S, W,LW, ITL, VEPS,
1 TIIEH, I'{)DE. IRED

IF(IRET.LT.9) RETURN

IF(LCIO.GT.0) WRITE(LCH,222) IRET, ITL,VEPS, TIMEX

222 FORMAT(/" RETURN TFLAG : ", ia

1 /" NUIBER OF ITZRATIORS : ", 14
2 »" ACCURACY ODBTAINED : ", 1PE10.3
3 /" SOLUTION TIIME : ",0PF6.3, " SECONDS™)
CALL PRTRES(NB, NS, INDR, INDC, IBT,7,YS,V, S)

IFLAG=-6

CALL STRRES(DWN,IN2S,HNS,dTL,LB1,LB2,YL,YS1,Ys2, TRT, IBT,V,S,STL,
1 2,LCH, IRED

IF(IRET.LT.0) RETURH

IFTLAG=0

RETURN

END

SUDROUTINE PRTRES(NB, IL, INDR, IIl2C, IBT,Y,YS5,V,S)

DIMENSION IWDR(1), IWBC( 1), IBT(1)

COIMPLEH Y(1),¥Y3(1),V(1),5(1)

THIS SUDROUTINE PRINTS FINAL RESULTS OF THEE LCAD FLOW SOLUTION

002091
000902
0009093
600004
000005
000006
096007
000008
000009
0009019
000011
000012
000013
960914
0689135
000016
600017
000918
600919
000020
095921
060022
090923
000924
0060625
000925
060927
000928
030929
000039
000031
000032
090933
000934
000935
000036
000037
0006933
000039
000040
000041
000942
006043
000044
€008435
0809046
000347
080948
000049
0009359
0e9951
0909352
€09053
000954
000955
0C0956
000937
0¢0958
000059
080069
©C0051
000262
€060963
0000564
000063



aoaaaaaanana

(el el

-40-

(AWD STORES REACTIVE POWERS FOR GENERATOR BUSES). . 080965
000867

e - NUMBER OF BUSES (EXCLUDING THE SLACK BUS), : 060068

NL - INDEX OF TOE SLACK BUS, 000069
INDR - ROVW INDEX OF THZ SPARSE BUS-ADMITTANCE MATRIX, Q00979
INDC - COLUMN INDEX OF THE SPARSE BUS-ADMITTANCE MATRIX, 000071

IBT - VECTOR OF BUS TYPES (9 - LOAD, 1 - GENERATOR), 060972

Y ~ SPARSE COMPLEX BUS-ADMITTANCE MATRIX, 269973

7S - COMPLEX VECTOR OF SLACX ADMITTANCES, 008074

A - COMPLEX VECTOR OF BUS-VOLTAGES (RECTANGULAR MODE). - 080075
090076

COMPLEX CC,PV Ll b irdrd
FACT=189.0/3. 14159263 000073
NBES=NB+1 0600879
WVRITE(S,9€0) NBS 000082
969 FORMAT(// 10X, "LOAD FLOW SOLUTION BY FAST-DRCOUPLED METEOD",: 060981
1 /720X, 14, "-BUS POVWER SYSTEM"/~-/51X, "GENERATOR"/" BUS", 60082
2" CCIPLEX BUS VOLTAGE POLAR BUS VOLTAGE REACTIVE POWER"/) 000983
pO 98 1=1,0B 000084
11=1 Co0085
IF(II.GE.NL) II=II+1 - 000985
V1=CABS(V(I)) 0006987
V2=ATAN2(AIMAG( V(1)) ,REAL(V(I)) ) %FACT 002088
IF(IBT(D) .EQ.9) GOTO 97 000282
Ji=1 00990
IF(I.GT.1) J1=INDRC(I-1)+1 006991
J2= INDR( DD 200892
CC=YS( 1) *V(HES) 0600923

0 96 J=J1,J2 000994

L= 1I0BCD) 0906895

86 CC=CC+Y(J) =V 000096
Q@=AIMAG(V( 1) =CCHIG(COCY) 000997

SC D =CHPLI(REAL(S( D)) . @) ‘ 000098
WRITE(6,962) 1I,V(1),V1,V2,Q 00999
902 TORMAT(1X, 14,2X,2r9.3,23%J,2%,579.3,79.2,8X,F106.5) . 0900199
GOTO 98 089101

97 WRITE(6,9€2) II,V(I),V1,V2 090102
68 CONTINUR 000103
CC=(9.0,90.9) 000104

DO 99 I=1.NBS 000103

99 CC=CC+¥YS(II=xV(I) 000106
PYW=V(NBS) *CONJG(CL) 090107
S{NiBS) =P¥W 0001028
WRITE(G6,903) PW 000169
998 FOTIIAT( " COMPLEX SLACX BUS POWER :',3X,2r9.5,20xd) 000110
RETURN 0%o111
ZHD 000112
900113

€00114

SUBROUTINE STRRES (DW,NBS,NS,NT,L1,Ll2,YL,YSt,Ys2, TRT, IBT, V,S, 000113

1 5TL,LDF,LCH, IRED 0090116
DIMENSICH LI(NT) ,L2(ID . TAT(ND , IBT(INES) ,STL(NBS) ' 600117
COMPLEX YL(ND,¥S1(NT), ¥S2(IITY , V(NBS) , S(IIBS) 000113
080119

THIS SUBRCUTINE STORES THE RESULTS IN A BDESCRIPTED DATA FILEL. 000120
060121

ENCODE( 10,111, BNAIE) 3N 000122

111 TORIIAT(2HS-.A3) 0090123
CALL PYWRBTF(NZS.NS,NT,DNAIE, 122,LDF, LCH, IRED 06912«
IF(IRET.IE.O.ATID.LCH. CT.O0) WRITE(LCH,222) IRET 009125
222 FORMAT(/" PWRDF ENRCOR RETURN : ', I4) 020126
IFCIRET.LT.O) RETURI 00127

oo 19 I=1,NT 000128
CALL PWRDFI(LICI),L2(D),7L(1),¥51(1),¥S2¢(1),TRT(I},LCH, IRET) 000129

IF(IRET.LT.O.AUID.LCH.GT.9) WRITE(LCH,444) IRET CG0139
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FORIAT(-" PWRDF1 ERROR RETURN/': ", I4)
IF(IRET.LT.0) RETURN

CCNTINUE

DO 20 I=1,NBS

CALL PWRDF2(I, IBT(I),V(I),S(I),STL(I),LCH,IRET)
IF(IRET.LT.0.AND.LCH.GT.0) WRITE(LCH,666)> IRET
FORMAT(/" PWRDF2 EPROR RETURR: : ", I4)
IFCIRET.LT.0) RETURN

CONTINUE

CALL DDOORF(LDF, IRET)
IFCIRET.NE.O.AND.LCH.GT.9) WRITE(LCH,999) IRET
FORIMAT(/" DDOORF ERROR RETURN :', 14/)

RETURN

END

STUBROUTINE PVWRDF (IiB,NS,NT,DNM, I1CD,LFL, LCE, IFLAG):

THIS SUBROUTINE DEFINES THE OUTPUT FILE, DATA DESCRIPTOES,

AND LOGICAL DATA RECORDS FOR TRANWSIMISSION-LINE DATA AND
BUS DATA.

DATE : 82.08.18 (W.IM.ZUBEREXXD
DIMENSION RB(7),RL(7) .BN(24) ,XD(24) ,TRV( 1)

COMIMONN /PWRDFO/ NBUS, ILINE
DATA LT/1/,LD/24/

DATA R3/8HBUSHR , BHEBUSTYPE ,BHBUSVIICD ,BSHBUSVARG ,8HBUSGPQ

CHBUSLPQ ,283IBUSSTL /

1
DATA RLASHLINEBINP,2HLINEECUT, 8HLINERX .,8HLINEINPA, S8HLINEQOUTA,

[ovs

SHLINETRT ,3ZLINETAP /

DATA DN/8HBUSNR , SESUSTYPE ,8HB5USVIIOD . ,EOBUSVARG , BHBUSGP-
SHBUSGA , 8EEUSLP , CHBUSLQ ,SHBUSSTL ,EHBUSGPQ
CHBUSLPQ ,BELINEBINP,SHLINEBOUT,EHLINEINPC, B8ELINEINPS,
SHLINER , BHLINEXR , 2HLINEQUTC, 8LINEOUTS, 8HLINETRT ,

3 CO B =

CHLINETAP ,SHLINCINPA,ZHLINERX ,SHLINEQUTA/

DATA KD/1109850669, 1102010200, 12001990101, 1200100100, 12000660100,
200060160, 1200060100, 12008060100, 1290060100, 1305060100,
1367€690109,2108950000,21C0950800,2200060100,2209060100,
22008560101,2208960101,2269060109,2200960109,2100010001,

2 GO DD

2200950191,23149650100,2316069101,2318260100/
DATA TRY/1.9/
H2US=ND
NLINE=NT
IFLAG=-1
CALL DDOOWF{(LIrL,NB,NS,NT,DNM. ICD, IE)
IY(IE.NL.0.AND.LCH.GT.0) WRITE(LCH,111) IE
FORMAT(/" DDOOVF LERROR RETURN :",14)
IF(IE.LT.O) RETURN
CALL IDo9DD(DW,XD,LD,TRV,LT, IE)
IT(IE.NE.9Q,AND.LCH.GT.0) WRITE(LCH,222) IE
FTORMAT(/" DBSODD ERRCR RETURN : ", I4)
IFCIE.LT.O) RETURN
CALL BD11DR(10,RL,.7,I&)
IF(IE.NE.0.AND.LCH.GT.O) WRITE(LCH,333) IE,(RL(D),I=1,T)
FORIIAT(" DD11DR IZRROR RITURN : ", 14//(10¥,A19))
IFCIE.LT.O) RETURN
CALL DD11DR(9,RB,7,15)
IFC(IE.NE.9.AND.LCH.GT.0) WRITE(LCH,3233) IL,(RB(D),I=1,D)
IF(IE.LT.9) RETURN
ITLAG=9
RETURM
LD

000131
009132
000133
009134
000135
000136
000137
009138
006139
000149
600141
000142
©00143
000144
300143
000146
000147
c09148
099149
020159
060151
0690152
0060153
000154
009153
6090156
0090157
00158
0c0159
000169
000161
080162
$00163
000164
000163
000166
089167
000168
€00169
089179
600171
009172
000173
000174
090173
000176
000177
€20172
©00179
0901&9
020181
000182
001283
500184
020183
©001E5
000187
000188
09185
200120
009191
000192
6€9193
00194
0869193
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SUBROUTINE PWRDF1 (L1,L2,YL,T51,YS2,TR,LCH, IFLAG): 000196
COMPLEX ZL, YL, YS1,Y52 0€0197
009198
THIS SUBROUTINE WRITES ONE TRAITSMISSION-LINE RECORD AND RETURNS - 089199
(END-OF-SUBFILE RECORD IS WRITTEN AFTER.THE LAST DATA RECCRD). 000200
000201
DATE : 82.08.18 (W.M.ZUBEREK) 9006202
090293
COMMON ~PWRDI9/ NBUS, NLINE 000204
IFLAG=-4 009205
IF(NLINE.LE.9) RETURN 600206
IFLAG=-1 - €90207
ZL=1.9/YL 000208
CALL DD22SR( 1@, IE) 060299
IF(IE.NE.9.AND.LCH.GT.0) WRITE(LCH,111) IE 000210
111 FORMAT( " DD22SR ERROR RETURN : "', I4) 000211
IF(IE.LT.0) RETURN 069212
IFLAG=9 696213
CALL DD22IN(L1, IE) 000214
IFC(IE.NE.0) IFLAG=-2 : 080215
CALL DD22IN(L2, IE) 060216
IF(IE.NE.O) IFLAG=-2 090217
CALL DD22CN(ZL, IE) 200218
IF(IE.NE.0) IFLAG=-2 060219
CALL DD22CH(YS1, IE) ' 009220
IF(IE.NE.Q) IFLAG=-2 . 000221
CALL DD22CN(¥S2, IL) 096222
IF(IE.NE.9) IFLAG=-2 006223
IF(TR.EQ.1.0) GOTO 10 006224
CALL PD22INC(1, IL) 060225
IF(IE.NE.O) IFLAG=-2 009226
CALL DD22RIN(TR, I 000227
iF(IE.NE.0) IFLAG=-2 000228
10 IF(IFLAG.LT.O.AND.LCH.GT.9) WRITE(LCH,222 096229
222 TORIMAT(/" DD22IN/BD22RN/DD22CN ERROR RETURN™) 080230
IFC(IFLAG.LT.0) RETURN 000231
IFLAG=-3 090232
CALL DD22PR( 10, IE) 290233
IF(IE.LT.9.AND.LCH.GT.9) WRITE(LCH,2333) IE 000234
S33 FORMAT(" DD22PR ERROR RETURN :", I4) 000235
IF(IE.LT.9) RETURN 0990236
HLINE=NLINE-1 000237
IFLAG=0 020228
IF(NLINE.NE.9) RETURN 00023
CALL DDOOES(10, IE) 090249
IFCIE.LT.O0.AND.LCH.GT. Q) WRITE(LCH,999) IE 000241
969 FORIMAT(/" DDGOES ERROR RETURN : ", I 000242
RETURIT 000243
END 000244
009243
000246
SUZROUTINE PWRADF2 (N,X,V,8,8TL, LCH, IFLAG 000247
COMPLEX V,5,8G,S8L 0002438
000249
THIS SUBROUTINE WRITES ONE 3US DATA RECORD AND RETURNS 00259
(ERD-OF-SUBFILE RECORD I5 WRITTEN AFTER THE LAST DATA RECORD). 020251
000252
DATE : 82.68.18 (V.IM.ZUBEREXD ©00253
000254
CCIMON /PWRLCTO/ NBUS, NLINE 000253
FACT=1E9.0/3. 14159263 000256
ITLAG=-4 08257
IF{IBUS.LE.O) RETURN 080253
IFLAG=-1 089259

CALL DD228SR(9, I 000260
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IF(IE.NE.Q@.AND.LCH.CGT.9) WRITE(LCH,111)-IE
FORMAT(" DD22SR LRROR RETURN :", I4)
IF(IE.LT.0) RETURN
IFLAG=9
CALL DD22IN(N, IE)
IF(IE.NE.Q) IFLAG=-2
CALL DD22IN(K, IE)
IF(IE.NE.9) IFLAG=-2.
§G=(6.90,8.9)
8L=(9.0,0.0)
IF(X.EQ.0) SL=-S
IF(K.NE.0Q) S8G=S
M=CABS(V)
VA= ATAN2(AIMAG(V) , REAL(V) ) xFACT
CALL DD22RN(VII, IE)
IF(IE.NE.0) IFLAG=-2
CALL DD22RN(VA, IL)
IF(IE.NE.®) IFLAG=-2
CALL DD22CN(SG, IE)
IF(IE.NE.9) IFLAG=-2
CALL DD22CN(SL, IE)
IFCIE.NE.9) IFLAG=-2.
IF(STL.E2.0.0) GJTO 10
CALL DD22RN(STL, IE)
IF(IE.NE.9) IFLAG=-2
IF(IFLAG.LT.0.AND.LCH.GT.8) WRITE(LCH,222)

FORIMAT(/" DD22IN/DD22RN/DD22CN ERRCR RETURN™Y

IF(IFLAG.LT.9) RETURN

IFLAG=-3

CALL DD22PR(9, IE)

IF(IE.LT.9.AND.LCH.GT.9) WRITE(LCH,333) IE
FORIIAT(" DD22PR ERROR RETURN :',14)
ITLAG=0

NBUS=NBUS-1

IF(NBUS.NE.®) RETURI

CALL DDOOES(9, IE)

IF(IE.LT.0.AND.LCH.GT. 0> WRITE(LCH,299) IE
FORIIAT(/" DDGOES ERROR RETURN :",I4)
RETURI .

END

020251
000262
060253
000264
060265
000266
060267
©60258
000269
000279
0606271
000272
090273
000274
000273
000276
0900277
000273
000279
000289
060281
660282
260283
000284
000285
000285
600287
000288
26028°%
0602920
660291
209202
006293
0¢0224
0002955
090296
090297
006298
000299
0C0209



DATA-TAME @ DATA-20

NUIMBER OF DUSES

SLACX-BUS INDEX :
NUIMBER OF TRANSMISSION LINES

NUMBER OF NON-ZEROS :
NUMBER OF LOAD-BUSES :
NUIMBER OF LOAD NON-ZERGS :
REIMAINING WORKSPACE :

DETURN FLAG :

NUIIBER OF ITERATIONS :

ACCURACY OBTAIRNED @

SCLUTION TIIE :

28
28
: . 30
. 76
17
33
2277

9
13

2.329E-07

-4y

. 195 SECONDS

LOAD FLOV SOLUTION BY FAST-DECOUPLED METHOD

23-BUS POWER SYSTEM.

BUS COMPLEX BUS VOLTAGE

1 1.03142
2 1.09589
3 1.00396
4 1.66152
5 . 00740
5] 1.00615
7 .98975
8 .99314
9 1.01123
19 1.91228
11 . 08065
12 .943835
13 . 04647
14 .95293
13 .04772
14 . 04976
17 .94554
18 1.02816
19 1.04752
2 1.02834
21 . 926066
22 . 93399

.01794%J
. 02628%J
. 08649:%J
.06700%J
. 05463%J
. 14956%J
L0897 1%J
.94133%J
L2187 1k

.24728%

. 24838%J
. 38733%

.25239:%J
. 338946k

. 34178

L4125 10T
. 48069%J
.06 154%J
LO7216:kJ
. 22500:%J
. 48733%J
L 4TOT3RI

COMPLEX SLACKX BUS POVER @

TOTAL EXECUTION TIME :

POLAR BUS VOLTAGE

1.63157
1.60623
1.00767
1.09876
. 99890
1.01592

. 99304

.99409
1.93357
1.04295
1.91166
1.91959
1.01008
1.901159
1.00746
1.02723
1.825693
1.03%69
1.859%00
1.95009
1.65090
1.03000

-.68393

1.762 SECCNDS

1.90
1.50
4.92
3.83
3.14
?.93
4.66
2.39
11.93

13.73
14.22
22.33
290.44
19.61
19.33
23.68
22.97

3.43

3.94
12.94
27.63

27.19

.39132:%J

GENERATOR _
REACTIVE POWER

.42028
. 72284
.45108
1.20158
1.2588¢6
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089 23 as 30 S-DATA-23 122 (V:82.68) 82/69/11. 14.06.18.
QA0 1 4 $5 BUSKNR . 888900009 .000069060.
DAG 1 9 1 BUSTYPE . 090800000. 0609220000
040 2 10 10 BUSVMOD 1.2920006801.00900000 1
0AO 2 20 16 BUSVARG 1.06000029.0006000090 .
DAQ 2 39 6 BUSGP 1.9€99%0060. 0060000060
OAD 2 36 6 BUSGR 1.0606900090.690009060.
OAD 2 42 6 BUSLP 1.0€9069009. 6990909009
DAD 2 48 6 BUSLA 1.60980090. 0220006090
CAQ 2 54 6 BUSSTL 1.50800290.0606206099 .
0AQ 3 30 6 BUSGPQ 1.009606900.60000C009. .
OAD 3 a2 6 BUSLPQ 1.609989009. 089200009 .
0B9 1 4 5 LINEBINP . 0805969069.C00900009 .
059 1 o S LINEBOUT . 000060000, 009960009 .
OB9 2 14 6 LINEINPC 1.960600290.699600900.
0B9 2 29 6 LINEINPS 1.05936009.009000009.
0B9 2 26 6 LINER 1.006866%001.60960009"
2D 2 32 6 LINEX 1.2090000601.02000009
039 2 38 6 LINEGUTC 1.0€98C0G0. 000000000 .
039 2 44 6 LINEQUTS 1.00000900. 0845965099
OB 1 50 1 LINETRT . 0008860091 .00009900
089 2 51 S LINETAP 1.0C00602€91.00090000
B9 3 14 6 LINEINPA 1.062680909.0999609099.
©59 3 25 6 LINERX 1.00000986901.0CC80099
OEO 3 38 6 LINEOUTA 1.06600009. 0009006069
020

200 2 1.069090.605%99.02429.0835400.€9009.00599

20 a3 2.00009.€0755.03096.06930.09890.09753

599 18 3.00¢90.009835.04040,088590.068999.060985

=0 6 3.000900.00785.032350.97920.00600.09783

200 i8 5.00090.01710.06150. 162090.09889.917190

£9290 1 4.00000.016090.05760. 15209.0600090.01600

299 2 7.00¢09.69740.02560.0706909.08069.60749

200 7 5.60009.00569.02299.05020.00829.00560

Z00 6 4.000090.01096.04469. 160039.000289.01099

2590 19 8.00C09.02289.023390.9051490.09900.02289

200 6 8.00000.01455.9035970. 13150.069209.01455

8090 ke 8.00000.01453.05979.13130.69690.91453

00 10 20.00029.11865.00439.03510.08299. 1185835

pie 290 9.00€99.11865.062439.0385196.000069. 118535

=3¢ 11 9.063899. 10390.069329.03070.060990. 16599

=9 14 11.06099.09735.092359.02889.006€9.097355

32 22 10.09¢909.24355.008298.07259.09869.243355

=04 12 13.00099.02715.691090.06890.00800.02715

B4 13 14.00000.05665.092210.901670.€98909.05665

257 15 14.00000.04319.C00160.91270.00009.04319

209 21 15.00009. 12253.004506.935620.00609. 122535

259 17 14.00€09.05490.00240.01929.00839.066490

294 21 16.96009.05289.C9190.01560.09299.05289

254 16 17.06$20.03859.00140.01140.00C08.038390

=91 22 12.00€09.03545.09209.01645.00000.065545

204 9 6.00099.669009.09220.08390.03609.00CC011.0498
ZO 19 6.06009093.09009.09289.0E329.00609.0900911.029
=3¢ 9 7.00000.68209.€9190. 153099.00899.00€C011.659
Z39 10 7.00C09.000€0.69259.95590.093089.00€0911.060
324 23 15.008090.090009.00250.20989.589000.00689

161,08157413.996741923. 80009, 09£59.00090.00299
201.096234191.494666391.00089.08€00.47060. 120¢9
391.897371194.91847537.86990.069039.51009. 13999
491.0038757073.32734485.000900.C0CC9.41000. 10609
50.90£89E0548. 185335 155.£6C000.0C099.48009-. 1209
601.015916177.93272604.00689.085009.91009.LC06C0
79.99030392884.66209503.000290.00C0901.59C0.380¢9
£9.9940914932.38594732.00909.000991.77090.448¢9




age
AGO
AGO
A00
ABO
AG9
Ftels]
A0O
400
ADD
ADD
ADD
A9
AQO
ABD

A9
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901.0835666611.9339724.09009. 09900.06000. 90000
1091,0420485413.7275731.00009. 60809~. 6400. 90060090
1101.0116626414,.2232314.00600.009092.0100.50009
1201.9194977222.3289136. 065900, 696691.3200.33090
1301.0100814120.4431622.060099.000993.4460.85699
1401.0115888119.6071152.00000:0989991.0400.26609
1501.0074608019.8310952.00009.002063.7600.94009
1601.0272276722.6764869.000660.089003.7500.94000
1701.0269318922.9656076.9060C0.60090~-2. 160-.52909
1811.030000903.42544759.26609.42938. 990800. 6000
1911.0500086803.94971744.82890600.72284.08000. 00909
2011.0509000012.9379946.20000.45195.00809.080509
2111.0500000927.65340759.03091.9016.060000.00090
2211.9500089027. 1873283C9.28691. 2589 . 62000. 62000
2321.04000000. 0600090090—.6839.8592132.00960.50600
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DATA-NAME ¢ S-DATA-23

NUMBER OF BUSES: : 23
SLACK-BUS INDEX : 23
NUMBER OF TRANSMISSION-LINES :. 290
RETURN FLAG : 0
LINE LINE ADMITTANCE - LINE INPUT SHUNT  LINE OUTPUT SHUNT. TAP
23 1 6.91105 -15.42135 0.0600690 . 0059267 ¢.00690 .08590" 1.00
23 2 5.3671¢ ~-12.0368% 0.00090 . 90735 9.09¢09 . 80755 1.0
18 3 4.24477 -9.350€8 0.60000 .80985 . 0.00009 .00285° 1.09
6 3 5.384271 -11.63532 0.00900 . 00785 0.00000 . 00785 1.09
18 5 2.04821 -5.39528 0.09999 .01719 0.00000 .01710 1.60
1 & 2.18692 -5.73283 9.090000 .01600 0.€9209 .01609 1.9
2 7 4,743690 —-12.48318 0.00000 . 00749 0.090090 . 00740 1.00
7 5 7.47250 -16.44503 0.00699 . 00360 - 9.00020 . 00569 1.0
6 & 3.70148 -8.32417 0.09660 .01690 0.62009 .01090 1.00
19 8 7.3158% -16.188921 0.00¢00 . 02289 0.000200 . 02289 1.00
6 3 2.85244 -6.30594 0.009069 01435 8.00029 . 91453 1.00
7 3] 2.86244 -6.30504 0.060000 .01455" 0.000909 .91455 1.09
10 20 3.438%2 -28.06377 0.099060 . 11855 0.02900 .11865 1.9
29 S 3.43862 -28.066877 9.00%060 . 11865 0.00069 . 11865 1.00
11 o 3.97163 -32.0317% 0.66%09 . 16390 ©.00090 . 103920 1.00
14 11 4.13839 -34.21687 0.00%%0 09735 0.000060 . 09755 1.00
22 19 1.663586 —-13.37017 9.002090 . 243535 0.00209 . 24355 1.09
12 18 15.38462-123.97592 0.09900 . 02715 0.00¢09 .027135 1.99
3 14 7.41264 -58.94811 0.062860 . 056635 0.009099 . 05665 1.09
15 14 9.76593 -77.56992 0.089599 . 04310 0.€0009 .04310 1.00
21 13 3.38179 -27.20393 9.060000 . 12255 0.09899 . 12235 1.9
17 14 6.41026 -51.20295 9.G69099 . 06499 0.02099 . 06420 1.00
2 16 7.69324 -63. 16537 0.069009 03289 Q.069090 . 05289 1.0
16 17 10.61249 -85.41691 9.0090990 . 02859 0.099C¢ . 038590 1.00
22 12 7.32708 -60.0E20% 0.606969 . 05545 0.00000 . 05345 1.60
P S .32650 -11.91380 0.60600 0.000909 0.09909 0.062809 1.04
10 ) .32659 -11.91069 9.06000 0.60990 0.020090 ©0.002¢9 1.63
° k4 . 11249 ~7.69066 0.06000 0.000%9 0.02200 0.6990¢9 1.05
10 7 . 82630 -11.91098¢ 0.CC009 0.060009 0.60C00 0.00929 1.06
28 18 .06249 =4,99922 9.00900 0.6999%9 0.00000 ©0.00099% 1.00
BUS BUS VOLTAGE BUS POWER ST-LCAD

1.63142 .01794~ 0.000920 0.0009090 9.00099
1.06589 .02528" -.478%9 -.120809 0.000090
1.6829%6 .CC%40 . -.5199% ~-.130690 0.022090

1.09132 . 06729 L 418889 -, 10000 9.92629
.99749 . 05463 42090 . 12690 0.09200
1.09615 . 14936 0189 0.00220 ©0.02099

.©090314 L0138 Y7909 —.4489¢ 9.06090
1.01123 .21371 05006 9.5€9090 0.C00C9

1.01223 . 24723

.28975 08971 -1:5939 -.28%%9 ©.029009
-1.
:04690 0.0665890 0.02909

ona

01699 -.306€09 0.09%909

.©8365 . 24233 -2

O U I = O W 0O UL D b
M e OOOQOOOROOLLOLOLOOD

1
1 2
1 . 94293 .237V33 1.2328%9 -.380¢€9 0.00929
1 . 94647 38229 -3.44989 ~.E850290 0.9928¢
1 .65293 . 33943 =-1.043¢9 -.206000 0.02€09
i .04772 .34173- -=3.75689 -.948990 0.090029
i . 04976 41231 -3.73009 —.94339 0.00989
1 . 94354 . 283389 2. 18090 .52C09 9.09C20
1 1.02316 .005134 . 25009 42088 0.6098¢
19 1.04732 .8721% .C200%9 . 72284 9.€0099
1.02334 .283¢9 .22C00 45165 0.00299

o}

[ ]
-

.92895% . 48733 9.830%9 1.901690 0.¢92%0

I



[+ RO}

[

.©93399 . 47975
1.04000 0.6069%09:
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9.2390%90
~. 568390

1.25890"
.89132.

0.00009
©.00000
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APPENDIX 1

LIST OF DATA NAMES IN POWER SYSTEMS DATA FILES

BUSBASEV real bus base voltage

BUSGP real bus generated active power
BUSGPQ complex bus generated power (BUSGP + jBUSGQ)
BUSGQ real bus generated reactive power
BUSGQMAX real maximum generated reactive power
BUSGQMIN real minimum generated reactive power
BUSLP real bus load active power

BUSLPQ complex bus load power (BUSLP + jBUSLQ)
BUSLQ real bus load reactive power

BUSNAME character bus name

BUSNR integer bus index

BUSSTL real bus static load

BUSTYPE integer bus type (0-load, 1-generator, 2-slack)
BUSVARG real bus voltage argument (in degrees)
BUSVMOD real bus voltage magnitude

COSTBNR integer bus index

COSTFA real fuel cost factor a

COSTFB real fuel cost factor b

COSTFC real fuel cost factor ¢

COSTPMAX real - maximum generated active power
COSTPMIN real minimum generated active power
LINEBASE real line base voltage

LINEBINP integer line input bus index

LINEBOUT integer line output bus index

LINECNR integer line circuit number



LINEINPA

LINEINPC

LINEINPS

LINEOUTA

LINEOUTC

LINEOUTS

LINER

LINERAT

LINERX

LINETAP

LINETMAX

LINETMIN

LINETRT

LINETSH

LINEX

complex
real
real
complex
real
real
real
real
complex
real
real
real
integer
real

real

=51~

line input shunt admittance
line input shunt conductance
line input shunt susceptance
line output shunt admittance
line output shunt conductance
line output shunt susceptance
line resistance

maximum line rating

line impedance (LINER + jLINEX)
line transformer tap

maximum transformer tap
minimum transformer tap

line transformer type

line phase shifter

line reactance
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APPENDIX 2

LISTING OF THE PACKAGE

Subroutine Number of Lines Number of Words Listing from Page
(source text) (compiled code)
DDOOCL 29 104 53
DDOODD 111 yu2 53
DDOODF 31 131 55
DDOODN 87 263 55
DDOOES ' 27 72 57
DDOORF 25 67 57
DDOOWF 34 121 57
DD11CN 40 234 58
DD11DR T4 155 59
DD11ER 20 52 60
DD11GS 36 144 60
DD11IN 29 102 61
DD11RN 32 143 61
DD11ST 28 52 62
DD11SW 35 T4 62
DD22CN 4y 205 63
DD22IN 29 75 63
DD22PR 26 102 64
DD22RN , 31 131 64
DD22SR 32 72 65
DD22ST 30 72 . 65
DD99BC 19 37 66
DD99BF 18 41 66
DD99EC 25 140 67
DD9OEF 26 145 67
DD99FC 25 140 67
DD9OFF 38 205 68
DD991IC 25 137 68
DD99IF 22 125 69
DD99RL 27 65 69
DD99SF 13 52 70

DD99ST 13 70 70
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SUBROUTINE DD99OCL

THIS SUBROUTINE INITIALIZES THE WORKSPACE *KW:x AND xW&: AS
A LINKED LIST OF 3-ELEMENT CELLS POINTED BY *MFREL®, AND
ERASES THE RECORD DEFINITIONS' *MREC:%.

DATE : 82.68.10 (VW.ILZUBERERD.

DIMENSION Ki(2450),W(430)

EQUIVALENCE(KW( 1) ,W( 1))

COMIION ~DDOOCHY LW,XW

COMIION ~DD11CIY LR, IMREC( 19) , RITARX( 16) , MCHAN( 10) , MRIVR( 19)
COITION ~DD22CI MFREL, NATIES, IMADDR, HCHAN, KCODE
COMMON ~DD33CIV LB,A(10),B(1350)

COITIoON ~DBo9Cl/ 8SP,DIG(10)

DATA LW/456/,LR/10/,L8/138/,XCODE/~1/

DATA SP-/1H ~/,DI1G/1HO, 1H1, 1H2, 1E3, 1H4, 1HS, 1E6, 1H7, 183, 1H%/
Do 19 I=1,LR

MCHAN(CI) =9

MREC( 1) =0

po 29 I1=1,LV¥W,3 )
J=1

KW(I)=1+3

KW(J)=0

MFREE=1

KCCDE=0

NAITES=0

RETURN

END

SUBRCUTINE DBSODD (DNW,XD,LD,RT,LT,IE)
DIMENSICN DIN{LD) ,XD(LD),RT( D)

THIS SUBROUTINE DEFINES THE DATA DESCRIPTORS. A LINKED LIST”

OF DATA NAMES IS CREATCD AND POINTED BY »NAMES:*k, AND THE
ENCODED DATA ATTRIBUTES ARE LINKED WITH TEE APPROPRIATE
DATA NAME CELLS.

b REAL, VECTOR OF DATA NAMES,

KD - INTEGER YECTOR OF DATA ATTRIBUTES,

LD - TOL LENGTH OF DIk AND =xKD%,

AT - AUMILIARY REAL VECTOR OF IMULTIPLIERS AND DEFAULT VALUES,
LT - TOE LENGTH OF =RTw%,

IE - RETURN FLAG.

DATE : 82.08.16 (VW.IL.ZUREREXD

DIIENGION KW(459) , W(439)
EQUIYVALENICE (IW( 1) ,%( 1))

COIZION ~DDOoOCHY LV.ZXW

CCMIION ~DD22CHYy ITREE, NAITES, ITADDR, NCHAN, KUODE
COITION ~BD3SCIY 1L3,XKA(10),3(159)
DATA ZS,/3HO*O/,2Z0/1H9/

If=~1

IF(XCODE.NE.4) RETURN

In=-2

IF(LD.LE.©) RETURN

IE==3

MADDR=0

IF(HAMES.NE. Q) CALL. DLOORL(TTAIES)
D0 59 1=1,10

TA( D=4

CREATE LIST OF DATA NAMES AND LINX DATA ATTRIBUTES

000901
090992
0609093
000094
000805
2060006
002997
0009098
000099
006010
060911
900012
000913
600914
©C0915
000916
600017
0006918
000919
089029
000021
000922
600923
000924
000925
000926
0669027
00¢928
€06929
030030
600031
006932
06033
600934
000933
©00036
900037
000938
000939
000949
000041
000042
020043
000244
090945
000946
096947
©000438
00949
©00359
060951
060052
©90053
0809354
000953
000936
009957
0209053
0C0959
000960
c00061
080962
000963
060064
0809635
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DO 10 I=1,LD

L=MFREE

IF(L.LE.0) RETURN

MFREE= KW(L)

KW(L) =0

IF(MADDR.EQ.0) NAMES=L

IF( MADDR.NE. @) KW(MADDR)=L
MADDR=L

W(L+1) =DNC )

=KD( 1)

J=MOD(K, 100)

X=0.0
IF(J.NE.0.AND.J.LE.LT) X=RT(J)
K=K/100

J=MOD(K, 100)

¥=0.0
IF(J.NE.0.AND.J.LE.LT) Y=RT(J).
K=1/100

J=HOD(K, 109)

K=K/100

M=1OD(K, 100)

K=K/100

N=MOD(K, 16)

K=K/10

K=10D( K, 10)

IF(X.EQ.0) GOTO 90

DECODE( 10,111,K0 Z
FORMAT(9X. A1)

IF(M.EQ.0) GOTO 29
IF(M.GT. 1) GOTO 90
ZZ=DN(ID

M= NAMES

IF(M1.EQ.0) GOTO 90
IF(ZZ.EQ. W(I+1)) GOTO 40
M= KW(ID

GOTO 29

M= KW(IT+2)

M= AND( KW(2D , 253)

GOTO 25

M=KA(KD

KACKO =11+J .
X=IFREE

IF(X.LE.0) RETURN

MFREE= KW(K)

KW(L+2) =K

W(E+1) =Y

W(K+2) =X

W(IO =OR( AND( Z, MASK(6) ) , 11, SHIFT(J,8) , SHIFT(N, 16))
CONTINUE

WRITE DATA DESCRIPTOR RECCRDS

I=NAMES

IF(I.EQ.9) GOTO &6

J=IGIC I1+2)

=V

H2=AND(H,2863)
NS=AND(SHIFT(X,-8),253)
N1=AWD(SHIFT(X.-16),15)

CALL DD99OFF(3B,XA,1,10,W(J+1), IZAR)
CALL DDO99FF(B,KA,11,10,W(J+2), IERR

WRITE(NCIAN, 222) 2Z9,W(J),Z0,N1,N2,N3,W(I+1) ,(B(K ,K=1,29)

FORIMAT(3A1,315,2%,A19,3%,20A1)
I=KW(ID

002066
0009067
000958
000969
620970
006071
000972
000073
000974
000975
0069075
000077
600978
0909079
00C9390
000081
900082
060083
000984
990985
006986
696087
000088
00089
200990
900991
000992
0090093
000024
€00995
066996
600997
000098
005999
6090169
000101
0690102
900103
000104
000103
06010%
080107
0¢01€3
0090169
000110
000111
600112
000113
000114
0090115
Co9116
000117
0090118
080119
000129
000121
0090122
000123
00124
600123
000125
00127
ceo1228
©00129
C00120
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GOTO SO
WRITE ERD-OF-SUBFILEZ RECORD!

WRITE(NCHAN, 333) ZS:
FORIIAT( A3)

IE=9

KCODE=2

RETURN

IE=-4

RETURN

END

SUBROUTINE DD@®eDF (LF,RB8,NS,NT,DN, IE)

THIS SUBROUTINE DErFINES THE INPUT DATA FILE AND READS THE DATA

HEADER RECORD.

Lr THE UNIT (CHANNEL) NUMBER OF THE FILE,
NB FIRST DATA PARANETER,
NS SECOND DATA PARAMETER,

NT - THIRD DATA PARAMETER,
DN - INTERNAL FILE NAIT,
IE — RETURN FLAG - INFORMATION CODE.

DATE : 82.08.11 (VW.ILZUBEREXD

COMMION ~/DD22CHM/ IMFREE, NAMES, MADDR, NCHAN,KCODE
DATA ZS/1E%/,Z0/1B0/

IF(XCODE.LT.Q) CALL. BD9OCL

IE=~-1

IF(LF.LE.9.0R.LF.GT.99) RETURN

In=-2

NCHAN=LF

REWIND LF

READ(LF,111) X,Y,Z,NB,NS,NT,DN,XF, ICD
FORIAT(3A1,815,2%,A10, 15, 119)

IF(EQF(LF) .NE.8) RETURN

IF(X.EQ.ZS) GOTO 10
IF(X.NE.ZO.0R.Y.NE.Z9.0R.Z.NE.Z0) RETURN
IE=1CD

KCCDE=1

RETURIT

END

SUSROUTINE DBOSDN (TN,LT, IE)
DIMENSION THN(LD

THIS SUBROUTINE DEFINES ALL THE DATA NAIES WHICH ARE TO BE USED
FOR THZ INPUT FILE INDICATED BY :xDDOODF:x, READS TEE DATA DESCRIP-
TOR RECCRDS AND STORES THE DATA DESCRIPTCRS THAT CORRESPOIID TO

THE SUBMITIED DATA FAIES.

TH - REAL VECTOR OF DATA NAIES,
LT - THE LENUGTH &rF =Tk,
IT - RETURN FLAG.

DATE : £2.08.11 (W.IM.ZUBEREXD

DIMENSION KXW(4590),VW(459)

EQUIVALENCE (IZW( 1) ,%W( 1))

COIBICIl /DDSOCIY LW.XW

COIMION ~DD22CIY IFREE, NAIES, MADDR, NCEAN, KCODE

009131
000132
000133
600134
000135
600126
000137
000138
009189
000149
000141
0€0142
006143
000144
000145
099146
060147
000148
000149
000130
000151
090152
060153
600154
000155
000156
009157
800158
860159
0001606
000161
000162
600163
000164
000163
000166
000167
000168
000169
000179
000171
600172
680173
0¢0174
000175
000176
080177
000173
000179
0090189
€00181
0eo182
000183
580184
000185
000185
200187
000188
809189
009190
000191
000192
000193
o194
600195
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COMMON ~/DD33CIV LB,A(19),B(159)

DATA STS/ 10Hukeksstneexg/ 28/ 15/, Z9/1H0/ -
IE=-1

IF(KXCODE.LE.9Q) RETURHN

IE=-2

IF(LT.LE.0) RETURI .

IF(NAMES.EQ.0) GOTO 19

CALL DD9SRL{(IJAMES)

CREATE LIST OF DATA NAMES

2o 29 I=1,LT
L=MFREE

IF(L.LE.®) GOTO 99
MFREE=KW(L)

KW(L) =NAIES
HAMES=L
W(L+1)=TH(ID)
KW(L+2)=9

CONTINUE

READ DATA DESCRIPTORS AND COMPARE DATA NAIMES
IE=-4
READ(NCHAN, !1D) X,Y,Z,W1,N2,N28,DNW,XE,R,V

FCRIIAT(3A1,315.2%,A10, 15,2F10.3)
IF(ECTF(NCIAI .NE.O> RETURN
IF(X.EQ.Z5) GOTO 39
IF(X.HE.Z9.0R.Z.NE.Z9) RETURN:
IF(7.EQ.Z3) GOTO 69

I=NAITES

IT(I1.EQ.06) GOTO 39
IF(W(I+1).EQ.DN) GOTO 359
I=XW(D

GOTD 46

IF(KW(CI+2) .M. 9) RETURN
IF(N2+N3~-1.GT.LB) RETURN

LIICODE AND STORE DATA ATTRIBUTZES

L=IT"REE

IF(L.LE.O) GOTO 99
IFREL=IW(L)
TCI+2) =L
W(L+1)=R

T(L+2)=V

T=AND(Y, MASK(G))

W(L)=0R(Y,N2,5HIFT(N3,8),8HIFT(N1, 16) ,SHIFT(AND(KE, 1023) ,29))

GOTO 20
CIECK UNMATCHED DATA NAMES
1E=9

CCPE=2

I=NAMES

IF(I.EQ.0) RETURN
IF(CGICI+2) JTE, Q) GOTD &3
I=VCI+ 1

Lo &89 J=1,1LT
IFCZ.OE.TH(JY) GOTO 289
TH(J) =8TS

IE=1E+1

GOTO &5

CCNTINURE

=7 D

060196
000197
000198
000199
000209
006201
000292
600203
000204
000295
000206
000297
000208
©00299
0€6210
000211
000212
000213
060214
000215
000216
006217
000218
00219
660229
000221
©¢0222
06223
062224
000225
000225
000227
©e0228
090229
000289
060231
090232
000233
000234
000235
060236
€00237
¢00228
000239
0202490
000241
000242
0C0243
€00244
000245
¢L0246
80247
000248
000249
000250
€e0251
000252
000253
00254
680235
€00256
20257
009258
0C0259
000260
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GOTO 70
IE=-3
RETURN
END

SUBRCUTINE DDOOES (IR, I

THIS SUBRCUTINE CLCGSES THE DATA SUBFILE.WRITING ENRD-OF-SUEBFILE

RECORD. -

NR - INTEGER RECORD IDENTIFILR,
IE - RETURII FLAG.

DATE : 82.€8. 12 (VW.!M.ZUBEREXD .

COMMON ~DD11CIM/ LR,MREC(10),RITARX( 10) ,MCHAN( 10) ,MRIR( 19)
COMMCN ~DD22CM/ IFREE, NAMES, MADDR, NCHAN; KCODE

DATA ZO/2Ew8/

IE=-2

IF(NR.LE.0.GR.NR.GT.LR) RETURN

IE=~1

IF(KXCOPE.LE.O) RETURN

LCH=MCHA( NR)

IF(IMMEC(NR) .LE.9.0R.LCH.LE.0) RETURN

IE=-3
IF(MREC(INR) .LE.0) RETURN
1E=MRNR( NR)

IMRNR(NR) =-1

WRITE(LCH, 111) RIARX(IR) ,Z9
FORMAT(AL, A2)

RETURN

END

SUBROUTINE DDOORF (IF, IE)
THIS SUBRCUTINE RESETS THE DATA FILE.

NF - TIE UNIT (CHANNEL) NUMBER OF THE FILE,
IE - RETURI FLAG.

DATE : 82.08.12 (W.M.ZUBEREDD

LOGICAL FILE

COMMON ~»DD11CHM LR.MREC(10) ,PMARX(19) , MCHAN( 16) ,MRITR( 10)
COIMON ~DD22CHY ITFRER, TAMES, IMADDR, NCHAN, KCODE
IF(XCODPE.LT.9) CALL DDGOCL

If=-1

IF(IIF.LE.O.CR.NF.GT.99) RETURN

FILE=.FALSE.

Do 10 I1=1,LR

IF(IF.NE.MCHAT( D) GOTO 19

FILE=, TRUE.

IR( 1) =0

CONTINUE

IF(FILE) REWIND NI

IE=9

RETURN

END

SUBROUTINE DDSOWF (LD,N3,NS,NT,DN, IC, IE)

THIS SUBROUTINE DIETFINES THE OUTPUT DATA.FILE AND WRITES THE'

0900261
000262
000263
000264
000265
609256
000267
000268
0002569
008279
000271
000272
00273
006274
0006275
000276
000277
00278
€096279
000289
000281
0002382
000283
009284
000285
000286
000287
000288
0608239
000290
€90291
000292
06062923
000294
000295
000296
0¢0297
000298
000299
000299
000391
©006362
080303
00294
€00305
000206
Q00307
0003908
©003¢9
00310
0002311
€co312
000318
00314
009315
C90316
000317
©00318
©90319
0032

© ©00321

eo0222
©€e03238
€e0324
©00325
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DATA HEADER RECORD.
LD — THE UNIT (CBEANNEL) NUMBER OF THE FILE,

. NB - FIRST DATA PARAMETER,
NS - SECOND DATA PARAMKTER,
NT - THIRD DATA PARAMETER,
DN - INTERNAL FILE NAME,

IC - INFORIMATION CCDE,
IE - RETURN FLAG.

DATE : 82.€8.16 (VW.I1.ZUBERERK. .

DIMENSION KW(450),W(4350)

EQUIVALENCE (KW(1),W(1>)

COIMMON /DDOOCI LW,KW(1)

COMMON ~DD22CI/ MFREL, NATES, MADDR, IICHAN; KCOPE
CCIMMON ~DDB33CIM/ LB, A(19),B(150)

PATA X/3HOCO/,Y/3HO::9/

IF(KCODE.LT.4) CALL. DD9OCL

IE=-1

IF(LD.LE.©.0OR.LD.GT.99) RETURN
NCHAN=LD

REWIND LD

CALL DATE(DAT)

CALL TIME(TIID

WRITE(LD,111) X,NB,0S,RT,DN, IC,DAT,TIM

FORMAT(AS3,315,2X,A10,3X,1190, 10H (V:82.08),2A10)

IE=0
KCODE=4
RETURI
END

SUBROUTINE DD1iICH (Z, IE)
COIPLEX Z

THIS SUBROUTINE GETS A CCIPLEX VALUE FROIM THE BUFFER.

Z - CCMPLEX VARIABLE,
IE - RETURN FLAG.

DATE : 82.08.17 (V.M.ZUBERED

DIMENSION KW(458),W(4509)

EQUIVALENCE (IXW(1),W(1))

COIMMON /DDOSCIY LW,KW

COIMON ~DD22CIY/ IFREE, NAMES, MADDR, NCHAMN, KCODE
COIMION ~DD33CIl/ LB,A(19),B{15®)
IE=-1

IF(XCODE.NE.5.0R.MADDR.LE. Q) RETURN
IE=-2

{=11ADDR

MABDR=RW(ID

J=RKW(K+2)

I=IW(J)

{= AIID(SHIFT(I,-16), 15)

I1=AND(I1, 253)

L=AND(SHIIT(11,-3),253)

IF(K.E®.3) CALL DD99FC(3,4A,I,L,X,IE
IF(X.EQ.5) CALL DBOOEC(3,A,I,L,X, IR
IF(X.EQ.8) CALL PB99BC(B,I,L,X, 15
IFCIE.LT.9) RETURN

IF(IE.EQ.0) Z=IuW(J+1)

IFCIE.EQ. 1) X=W(J+2)

IF(X.EQ.3) CALL DD99FC(B,A, I+L,L,7, 15

000326
009327
006328
000329
0¢03329
0006331
000332
000333
000334
6990335
0069336
000337
060338
000329
003490
000341
006342
0090343
0006344
000345
000346
000347
000348
000349
9003350
090351
000352
0002353
090354
600355
000256
600357
000353
009359
000366
000361
000362
000363
000364
0002365
000366
060367
000268
0003569
090379
29371
000372
089373
ee0374
020275
000376
000377
000878
000379
C003E9
000381
eoo3e2
0003E3
009384
020385
6038

000387
009283
0c0382
800390
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IF(X.EQ.5) CALL DD99EC(3,A, I+L,L, 7Y, IE)
IF(X.EQ.8) CALL DB99BC(B, I+L,L,7, IE)
IF(IE.EQ.0) Y=Y%&W(J+1)

IF(IE.EQ.1) Y=W(J+2)

IF(IE.LT.9) RETURN

Z=CMPLX(X, V)

RETURN

EID

SUBROUTINCT DD11DR (NR,TH,LT, IK)
DIMENSION TN(LT)

THIS SUBROUTINE DEFINES THE LCGICAL DATA RECORD AS A SEQUENCE OF
DATA NAIMES PROVIDED ALL TEE DATA NAMES HAVE BEEN DEFINED BY

*DD9ODN*. A LINKED LIST CORRESPCNDING TO THE RECORD STRUCTURE IS

CREATED AND POINTED BY *IMREC(NR) *.

NR - INTEGER RECORD IDENTIFIER,
TH - REAL VECTOR OF DATA NAMES,
LT - THE LENGTH OF =Tk,

IE — RETURI FLAG.

DATE : 82.€8.11 (VW.IM.ZUBEREX

DIMENSION IXW(459),W(459)

EQUIVALENCE (KW(1),W(1))

COITMON /DBDOOCIY LW, XK

COMMOIT ~/DD11CH/ LR,MREC(19),RMARX(19),MCHANC10) ,MANR( 1)
COMIOIT ~DD22CHM/ ITFRER, NMAITES, MADDR, NCHAN,XCCDE
DATA STS/ 10wk, COL/1H: /

1E=-1

IF(XCODE.NE.2) RETURN

IE==-2

IF(LT.LE.H®) RETURKN

1E=-4

IT(HR.LE.O0.0R.NR.GT.LR) RETUEN

IE=-3

IT(MREC(NR) .NE. 0> RETURY

MCHAN(HR) =NCHAN

IMRITR(IIR) =9

RMARK(HR) =8TS

1E=9

RECCRD STRUCTURE IS ANALYZED FROM THE' END

Bo 40 1=1,LT
J=LT+1~1
X=TN(J)

SEARCH THE LIST OF DATA TAIMES

K=NAIES

IF(K.LE.OQ) GOTO 39
IF(H.EQ.W(K+13) GOTO 29
helistigte)

GOTO 10

L=IFRER

IF(L.LE.9) GOTO 990
IFREE=KW(L)

WL =IMEC(ITR)
MREC(NR) =L

Si(L+1) =R

INCREASE THX REFLRENCI COUNT

080391
006392
000393
009394
000395
066396
006397
000398
099399
009409
000401
000402
0090463
0004064
6004035
006406
000407
000408
000499
0094190
000411
000412
600413
€Co4 14
060415
0204156
000417
609418
006419
000420
000421
000422
020423
069424

000425

000426
000427
600428
009429
©€0430
000431
©00432
©090433
000424
009435
009436
060437
200428
009439
200449
80241
000442
080443
000444
600445
000446
000447
0€0448
009449
€0%450
009451
000452
000453
800454
000455
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X=SHIFT(63,39)

K=KW(IK+2)

K(L+2)=K

N=AND(W(ID , XD +SHIFT{ 1,38) .
W(K) =0R(AND(W(K) , COITPL(X)) ,IN) -
H=0R(AND(W(K) , MASK(6)) ,COL)

CHECK DATA CONSISTENCY

IF(RMAPKX(NR) .EQ.STS) RMARK(NR =X
IF(RMARK(INR) .EQ. X GOTO 490
TN(J)=8TS

1E=-6

CONTINUE

RETURN

IE=-3

RETURIT

END

SUBROUTINE DD11ER (IR, IE)
THIS SUBROUTINE ERASES THE LCGICAL RECORD DEFINITIOR.

NR - INTEGER RECORD IDENTIFIER,
IE - RETURN FLAG.

DATA : 382.907.39 (VW.M.ZUBEREXD

COMIION ~DD11CIM/ LR,IMREC(19),RMARX(10),MCHAN( 19) , MRNR( 19)
COIMMON ~DD22CIY MFREE, ITAMES, NADDR, NCHAN, KCCDE
IE=~1

IF(XCODE.LE.O) RETURN

IE=-2

IF(NR.LE.O0.OR.NR.GT.LR) RETURN

IF(MREC(NR) .LE.O) RETURN

CALL DDOORL(IREC(NR))

I1E=9

RETURN

END

SUBROUTINE DD11GS (TR, IE)

THIS SUBROUTINE READS CONSECUTIVE PHYSICAL RECORD CORPESPONDING
TO THE INDICATED LCGGICAL DATA RECCORD AND INITIALIZES TEE RECORD.

NR - INTEGER RECORD IDENTIFIER,
IZ - RETURN FLAG.

DATE : 82.08.11 (¥.!I.ZUBEREXD

COMMON ~DD11CIY LR, MREC(10) , RITARX( 10) , MCHAN( 19) , MRITR( 10
CCITON ~DD22CI/ MFREE, NAIMES, MADDR, NCEAN, KCCDE

\CCIMON /DD3SCIly LB, A(10),B(139)

DATA ZS/1E%/

1E=-2
IF(NR.LE.9.0R.NR.GT.LR) RETURN
IE=~1

IF(ZCODE.LE.0.OR. MREC(NR) . LE.0) RTTURN
LCH=MCHAN(KR)
1E=-3

10 READ(LCH,111) (B(I),I=1,L3)

111 TORIMIAT(150A1)

000456
080457
000453
0004359
000460
000461
000462
000463
000464
000465
000466
000467
0094638
0090469
©00470
000471
000472
090473
080474
000473
000476
000477
000478
009479
©090489
000481
090482
009483
090484
000485
©00486
009437
©60488
0090489
000499
000491
000492
600493
0002494
0004925
000496
009497
600498
000499
000509
0805901
0003502
0003503
€00504
000585
000586
000507
©00508
000599
000310
000511
000512
000513
000514
0003515
0203516
000317
€e03518
Ce0319
000529
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IF(EQF(LCH) .NE.0) RETURI
IF(B(1) .EQ.Z5) GOTO 19
IF(B(1) .NE.RMARK(ITR)) GOTO 10!
IF(B(2) .EQ.Z8) GOTO 99
IE=MRNR(NR) +1
MRNR(NR)=IE
MADDR=MREC(TNR) -

KCODE=5

RETULTH

1E=0

MRNR(IR) =~1

{CODE=3

RETURN

END

SUBROUTINE DD11IN (N, IE
THIS SUBROUTINE GETS AN INTEGER VALUEZ.

N - INTEGER VARIABLE,
IE - RETURN FLAG.

DATE : 82.07.20 (W.M.ZUBEREX

DIMENSICN KW(450),W(450)
EQUIVALENCE (IKW(1),V(1))

COIMON ~/DD99CI/ LW.KW

COMIION ~DD22CIY MFRLE, ITAMES, MADDR, NCHANKCODE
COIMON ~DDBS3CM/ LB,A(10) ,B(150)
IE=-1

IF(ZCODE.NE.5.0R.MADDR.LE.0) RETURN
IE=-2

K=TIADDR

MADDR=IGW(O

J=KW(K+2)

M=EW(J)

K=AND(SHIFT(M,-16),15)

IF(X.NE. 1) RETURN

1= ATID( 11, 2535)

L=AND(SHIFT(M,-8),255)

CALL DB99IC(B,A,I,L,N,IE)
IFC(IE.EQ. 1) N=IFIX(W(J+2))

RETURN

EID

SUBROUTINE BD11RN (X, IE)

THIS SUBROUTINE GETS A REAL VALUE FROM THE BUFFER:

I - REAL VARIABLE,
IE - RETURIT FLAG.

DATE : 82.08.17 (W.I1.ZUSEREXD

DIMENSION KW(4859),W(459)

EQUIVALERCE (KW(1),%W(1))

COIoI0N ~/DBSOCIY, LW, XKW

COITION ~,DD22CIY MFREER, NAMES, MADDR, NCHAN,KCODE
COIMON ~DD33CIY/ L3B,A(19),B(159)

IE==-1

IF(XCODE.NE.5.0R.MADDR.LE. Q) RETURN

1E=-2

K=IIADDR

200321
000522
090523
800524
000525
200326
0090327
200528
8060529
000530
000531
009332
9803533
000534
090533
060536
000337
000588
0003539
000549
000541
000542
090543
000544
000545
000546
006547
000548
009549
000359
000551
9005352
006533
0806554
0605335
000556
000537
000558
Q00539
000559
0003561
000562
000363
0003564
990565
00035566
€90567
000568
©00569
00370
©00371
000572
000573
609574
009373
CCO576
000377
000573
000379
003589
099531
000582
000583
000384
C0O5ES



aan

aoaannann

[elolviviolviviololo RN oXe]

-62-

MADPR=KW(XD
J=KW(K+2)
=KW(J)
K=AND(SHIFT(M,-16), 15)
I=AND(M, 255)
L=AITD(SHIFT(M,-8) ,253)
IF(K.EQ.2) CALL DD99FC(B,A,I,L, X, IE)
IF(K.EQ.4) CALL DB99EC(B,A,I,L,X, IE)
IF(X.EQ.7) CALL DD99BC(B,I,L,X, IE)
IF(IE.LT.9) RETURN
IF(IE.EQ.9) X=IW(J+1)
IF(IE.EQ. 1) X=W(J+2)
RETURI
END

SUBROUTINE DD11ST (8, I%)
DIIMENSION S(1)

THIS SUERCGUTINE GLTS A CHARACTER STRING.:FROIN: THE BUFTFER.

S - REAL VARIABLE OR ARRAY,
IE - RETURN FLAG.

DATE : 82.08.11 (VW.M.ZUBEREX '

DIMENSION KW(450),W(450)

EQUIVALENCE (KW(1),W(1))

COIMMON /DROSCI LW,KW -

COIMMON ~DD22ClY IMFREE, NAMES, MADDR, NCHAN,KCCDE
COIMMON ~/DD3SCIV LB, A(10),B(159)

1E=-1

IF (XCODE. NE. 5. OR.MADDR.LE.0) RETURN
IE=-2

K=MADDR

MABDR= KW( KO

=XW(K+2)
M=IGW(J)

= AND(SHIFT(IL,~-16), 15)
I=AIID(11,253)
L=AND(SHIFT(M,-8) ,233)

IF(X.EQ.9) CALL DD99ST(B,I,L,S5,IE)
RETURN
END

SUBROUTINE DD118SW (IR, IE

THIS SUBROUTINE REPLACIES THE CURRENT LOGICAL RECORD STRUCTURE
BY AN ALTERINNATIVE ONL PROVIDED BOTH THE. RECORDS HAVE IDENTICAL
INITIAL PARTS.

IR - INTEGER RECORD IDENRTIFIER,
IE - RETURI FLAG.

DATE : 82.07.20 (VW.I1.ZUZEREXD

DIMENSION ITW(450) , W(450)

ZQUIVALENCE (KW(1),¥W(1))

CCIMON ~DB99CIY LY, KW

COMIeN ~DD11CIY LR, MRICC10) , RIMARX( 10) , MCIAN( 10) , MRINR( 10)
COITICN ~DD22CIL MFREE, NANES, MADDR, NCIAN, KCODE

1E=-1

IF(XCODE. NE. 5. 0R.MADDR.LE.0) RETURN

1E=-2

0005ESG
000587
000588
000589
600599
0006591
600592
000593
000594
0093593
000396
000597
000598
0090599
00600
©¢0601
0090602
000603
0060604
000605
000606
0906907
600608
000609
0006190
000611
000512
600613
000614
080515
000516
6C0617
©60618
©09519
690620
000621
000622
060623
000624
0805625
600625
000627
000628
090629
000630
000631
000632
0090633
000634
000635
0005636
680637
000638
009639
0005649
0005641
0805642
000643
00544
000645
000646
0C0647
090648
000649
0060650
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IF(NR.LE.9.0R.FR.GT.LR) RETURN
IF(IMREC(NR) .LE.0) RETURN

IE=~-3

Z=KW(MADDR+1)

K=MREC(ID

L=MREC(ITR)

IF(ZW(K .EQ.MADDR) GOTO 29
IF(XW(X+2) .NE.KW(L+2)) RETURN™®
=KW

L=KW(L)

IF(X.LE.0.0R.L.LE.@) RETURN
GOTC 10

IE=0

MADDR=KW(L)

PETURN

END

SUBROUTINE DD22CHN (Z, IZ)
COMPLEX Z

THIS SUBROUTINE PUTS A COMPLEX VALUE INTO TEE BUFFER.

Z - A COMPLEX EXPRESSION,
IE - RETURN FLAG.

DATE : £82.€8.17 (VW.M.ZUBEREXD

DIMENSION KW(4350),W(459)
EQUIVALENCE (KW(1),W(1))
COIMON ~DBOOCI LW, KW

COMMON ~DD22CHM/ MFREE, NAMES, MTADDR, NCHAN;KCODE
COIMICN /DD33CIY/ LB,RB(16),B8(159)
iE=-~1
IF(XCODE.NE.6.0R.MADDR.LE.9) RETURN
IE=-2

K=MADDR

MADDR=KW(IO

J=EW{(K+2)

H=W(J+1)

Z1=REAL(Z) 7X

Z2=AIMAG(Z) /X

Y=¥W(J)

I1=AND(Y,255)
L=AND(SHIFT(Y,-8),235)

M= AND(SHIFT(Y,-106), 13

J=I+Ll~-1

IF(M.TE.8) J=J+L

NCHAN=AKO( NCHAN,.]D

IF(I1.TE.3) GCTD 10

CALL BDOOFF(B,RB,I,L,Z1,15)
CALL DD9OFF(3S,RB, I+L,L,Z2, IE)
GOTO 90

IF(II.IIE.3) GOTO 20

CALL DB99ET{(3,RB,I,L,Z1,1IE)
CaALL DD99EF(B,RB, I+L,L,Z2, IE)
GOTO 90

IF(M.HE.2) RETURN

CALL Dpo9BrF(B,1,L,Z1, IE)

CALL BDO99BF(B, I+L,L,Z2, 1K)
RETURN

END

SUBROUTINE DD22IN (I, IE)

00651
000652
0690653
060654
0005655
060556
©08657
0006358
0006359
000569
090661

- 000662

009663
0095664
0006635
960666
0006067
0090668
000669
090670
000671
000672
000673
090674
000673
000676
60905677
009678
000679
6005689
006681
0005682
000683
000684
000685
000585
099687
0CO6E8
0C05E%
000699
00691
000692
099693
0085694
000695
008696
00697
©€0598
00C699
0090709
0CO701
660702
080703
000704
©900705
000706
alelopdore
000708
080709
000710
000711
0090712
089713
00714
00715
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THIS SUBROUTINE PUTS AN INTEGER VALUL INTO THE BUFFER. -

N - AN INTEGER EXPRESSION,
IE - RETURN FLAG.

DATE : 82.08.16 (V.!M.ZUBEREXD

DIMENSION KW(450),W(450)

EQUIVALENCE (XW(1),W(1))

COMI0N ~DDOOCIY LW,KW

COMMONT ~DD22CI MIRLE, NAMES, MADDR, NCHAN, KCODE
COImoN ~DD33CIy LB,RB(18),B(159)

IE=-1

IF(XCODE.NE.6.0R.MADDR.LE.0) RETURN

IE=-2

{=MADDR

MADDR=KW(RD

J=K(K+2)

I=NCTD

=AND(SHIFT(X,-16), 13)

I1=ATTD( X, 285) -
L=AND(SHIFT(X,-8) ,253)

IF(K.NE. 1) RETURN

NCHAN=MAZO( NCHAN, I+L-1)

CALL DBD99IF(3B,RB,I,L,N, IE)

RETURN

END

SUBROUTINE DD22PR (NR, IE)
THIS SUBROUTINE TRANSFERS THE. RECORD TO TEE OUTPUT FILE.

IR - INTEGER RECORD IPENTIFIER,
IE - RETURN FLAG.

DATE : 382.68.17 (V.IM.ZUBEREX)

COMMON »DD11CY/ LR,MREC(10), RITARK( 10, MCHAT( 19) , MRITR( 10)
COIMIION ~DD22CIV/ IMFREE, NAMES, MADDR, NCHAN, KCODE
COMII0N ~DDE3CIY/ LB,RB(19),BC139)

IE=~-2

IF(ITR.LE.9.0R.NR.GT.L3) RETURN

IE=-1

IF(XCODBE.NE. 6.0R.IRNA(INR) .LT.0) RETURN
LCH=MCHAN(NR)

IF(IREC(NR) .LE.9.0R.LCH.LE. Q) RETURN

ik=-3

IF(3(1).NE.RMARKX(ITR) ) RETURN

WRITE(LCH, 111) (3(1), I=1,NCHAID

FORMAT(150A D)

IE=MRNR(ITR) +1

IMNR(ND = IE

RETURN

END

SUBROUTINE DD22RN (X, IE)

THOIS SUBRCUTINE PUTS A REAL VALUZ INTO THE BUFFER.

I - A REAL EXPRESSION,
IE - RETURIT FLAG.

089716
000717
009718
060719
800720
600721
000722
200723
€00724
000725
000726
000727
609728
009729
009739
009731
000732
000733
009734
060735
080736
600737
0007338
090739
000746
000741
000742
060743
009744
000745
000746
000747
006748
090749
000759
600751
000732
€80753
000754
0009753
8090756
80737
009758
00075%
000760
0007561
000762
Co0763
00764
£007635
000766
000767
000768
000759
©0077o
000771
0go7T7Ta
029773
S rdrd]
00077S
(ol rard sl
000777
009775
0007T7To
€09780
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DATE : 82.08.17 (VW.IM.ZUBEREX:

DIMENSION KW(450),W(4350)

EQUIVALENCE (KW(1),W(1))

COIMMCN ~DBOOCIM/ LW,KW

COMMON ~DD22CH/ MFREE, NAIMES, IIADDR, NCHAN;KCODE
COMMON ~DD33CH LB,RB(10),B(159)
IE=-1

IF(KCODE.NE.6.0R.MADDR.LE. @) RETURN
IE=-2

K=1MADDR

MADDR=KW(RD

J=KW(K+2)

Z=X/VW(I+1)

Y=W{(J)

I=AND(Y,255)

L=AND(SHIFT(Y,-8) ,2535)

M= AND(SHIFT(Y,~-16), 15)
NCHAN=MAXO(NCIAN, I+L~-1)

IF(I1.2Q.2) CALL DD99FF(B RB,I,L,Z, IE)
IF(M.EQ.4) CALL DL9OEF(B,RB,I,L,Z, IE)
IF(M.EQ.Y) CALL DD99BF(B,I,L,Z.IE
RETURN

END

SUBROUTINE DD22SR (NR, IE
THIS SUBROUTINE INITIALIZES THE NEW OUTPUT RECORD:

NR - INTEGER RECORD IDENTIFIER,
IE - RETURN FLAG.

DATE : 82.63.12 (W.IM.ZUBEREID

COMION ~DD1i1CM/ LR,MREC( 10) ,RMARK(10) ,MCIAN( 10) , MRNR( 10)
COMMON ~DD22CM/ MFREE,MDESC, MADDR, NCHAN, KCODE
COITION ~DD33CM/ LB,RB( 10),3(158)
DATA SP/1H /,20/150/

1E=-2

IF(IIR.LE.0.0R.NR.GT.LR) RETURN
IE=-1

IF(KCODE.LE.2) RETURN
Z=NREC(R)

IF(K.LE.O) RITURN

MADDR=X

IE=-3

IF(MRNR(NR) .LT.9) RETURN

D0 10 1=4,150

B(I)=

B( 1) = RMARK(ITR)

B(2)=20

B(3)=20

NCHAN=3

1E=4

ZCODE=6

RETUR

ZID

SUBROUTINE DD22ST (8, ID
DIIENSICN S( 1)

THIS SUBROUTINE PUTS A CHOARACTER STRING: INTO TEE BUFFER.

800781
000732
000783
060784
000783
000785
600787
000788
009789
060790
800791
090792
090793
000794
080795
0007926
090797
000798
000799
000800
000891
000802
©00893
000894
000895
0C0E6
000897
0060898
000899
0006810
000811
0e0812
€09813
000814
000815
200816
800817
000818
000819
009829
006821
000822
006823
000824
200825
090825
000827
©00825
000829
coess

090831
090822
000833
000834
000835
000ESH6
060237
0008238
€023

00e8490
000841
€60342
00843
000844
€00845
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S - REAL VARIABLE OR ARRAY,
IE - RETURN FLAG.

DATE : 82.08.16 (VW.II.ZUBEREDD .

DIMENSION KW(450),W(4356)
EQUIVALENCE (KW(1),W(1))

COMMON ~DBO9CH/ LW,KW

COMMON ~DD22CIY/ MFREE, NAMES, MADDR, NCHAN{KCCDE
COITON ~DD33CI LB,A(19),B(150)
IE=~1

IF(KCODE.NE.G6.OR.ITADDR.LE. Q) RETURN
IE=-2

{=MADDR

MADDR=KW(IO

J=KW(K+2)

Z=WCD

K=AND(SHITT(X,-16),15)

I1=AND(X,235)

L=AND(SHIFT(X,-8),253)

IF(K.NE.9) RETURN
NCHAN=MAXO(NCHAN, I+L-1)

CALL DD99Sr(B,I,L,5,I1IE

RETURN

END

SUBROUTINE DB99BC (R,X,L,X, IE)
DIIENSION R(1)

THIS SUBRCUTINE PERFORMS INPUT BINARY CCONVERSION..

DATE : 82.08.17 (VW.M.ZUBEREXD

#=90.0
Y=TIASK{(S)
Z=COMPL(™D
I=MINeC12,1L)
J=I+N

Bo 10 I1=1,1
J=J-1
X=0R(AND(R(J) , D, AID(STIFT(ZR,~5),2))
CONTINUE
IE=9

RETURN

END

SUBROUTINE DD99BF (R,X,L, X%, IZ)
DIIENSION R( 1)

THIS SUBROUTINE PERFORIMS OUTPUT BINARY CONVERSION:

DATE : 82.08.17 (V.M.ZUBEREXD
DATA Z/1HA

v=X

J=K

20 10 I=1,L
RJY=0R(CAITD( Y, IIASK(5)) , 2D
J=J+1

Y=SHIFT(Y,3)

CONTINUE

1E=9

BRETURN

000846
000847
0008485
000849
000850
000851
606852
600853
200854
000853
€00856
000857
©00858
000859
000859
000861
000862
000853
000864
000865
660866
000867
009858
060859
009870
000871
060872
0003873
©00874
000875
000876
000877
009873
0906879
0C0829
000881
0€9882
020883
000884
620885
©00ESs
0QOEE7
0008eEs
000889
000829
000891
200go2
000893
000ESL
000895
000896
008897
6€0898
00eL99
5609900
0€0201
060902
00092¢€3
000904
000903
CC090%
0009907
000983
008909
€C0919
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END 060911
000912

000913

SUBROUTINE DD99EC (B,A,K,L,X, ID : 000914
DIMENSION AC1),BC(1) 660915
000916

THIS SUBROUTINE PERFORMS INPUT "E" CONVERSION. -A 099917
660918

DATE : 82.07.26 (W.M.ZUBEREXD ©00219
006929

COITION /DD9OCI/ SP,D(19) 000921
DATA T1,T2/2H(E,3H.0)/ 000922
J=K+1-1 000923
DO 19 1=K, J 000924
IF(B(1) .NE.SP) GOTO: 29 209925
CONTINUE 009926
IE=1 000927
RETURN 006928
IE=9 000929
J2=MOD(L, 10)+1 0099390
J1=L/10+1 000931
ENCODE(?7,111,F) T1,D(J1),D(J2),T2 000932
FORIIAT( A2,2A1,A3) 000933
ENCODE(L,222,4A) (B(D,I=K, 0 006934
- FORIMTAT( 150A1) 600935
DECODE(L,T,A) X 00936
RETURN 009937
END 060928
€906939

080940

SUBROUTINE DD99EF (B,A,K,L,X, I 600941
DIIMENSION B{1) ,AC(LD) 000942
€60043

THIS SUBROUTINE PILRFCRMS OUTPUT "E" CONVERSION. - 000944
000945

DATE : 82.07.25 (W.M.ZUBEREXD €90946
000947

COIMICH ~/DDO9CIM SPACKE,D(19) 000948
DATA T1,T2,T3/4H(1PE, 1H., 13D/ 000949
[E==-1 €¢0959
IF(L.GE. 169) RETURN ©00951
LF=L-% 060952
IF(LF.LE.0) RETURN 000933
J2=M0D(L, 18)+1 089954
J1=L/10+1 0€0953
J4=MOD(LF, 19)+1 000956
Je=LF/10+1 0609957
ENICODBE(19,111,F) T1,B(J1),D(J2),T2,D(J3),B(J4) ,TS! 8C0958
FORITAT( A4, 5AL) ¢C09359
J=I+l-1 €00260
ENCODE(L,.F,8) X 00961
DECODE(L,222,A) (B(D,I=X, 0 €80962
FORIIAT( 150A1) 009963
1E=9 030964
RETURN 090€9635
ZND 000966
90967

000968

SUBRCUTINE DD99FC (3B,A,X,L.°E, IE) 000969
DIIENSION A(D),B(1 000979
096971

THIS SUBROUTINE PLRFORIIS INPUT "F" CONVERSION. 690972
000973

DATE : £82.07.25 (V.M. ZUBERED 000974

000973
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COMIMCN ~DDo9CIM/ SP,D(10)-
DATA T1,T2/2H(F,3H.9)/

J=K+L-1
Do 10 I=K.J

IF(B(I) .NE.SP) GOTO-29

CONTINUE

IE=1

RETURN

IE=90
J2=M0D(L, 10) +1
Ji1=L/10+1

-68-

ENCCDE(7,111,F) T1,D(J1),D(J3),T2

FORMAT(A2,3A1,A3)

ENCODE(L,222,4) (B(D), I=X,J)

FORIMAT( 150A1)
DECODE(L,F,A) X
RETURN

END

SUBROUTINE DDO9OFT (B,4A,X%,L,X, IE)

DIMENSION B(1),A(D)

THIS SUBROUTINE PERIFORIIS OUTPUT
DATE : 82.07.25 (W.M.ZUBEREX

COIMON ~DD99CIM/ SPACE,D(10)
DATA T1,T2,TS/2H(F, 1H., 1D~/

E=-1

IF(L.GE. 160) RETURN
LS=1

IF(X.LT.0.06) LS=2
Y=ABS(ID

Z=1.0

IF(Y?.LT.2Z) GOTO 20
LS=LS+1

Z=7%10.0

GOTO 10
IF(LS.GE.L) RETURN
LF=L-1LS
Y=Y+0.5/10.02::LF
IF(Y.LT.Z) GOTO 239
LF=1F-1
iF(LF.LE.O) RETURN
J2=M0D(L, 10)+1
Ji=L/10+1
J4=DIOD(LF, 10)+1
JO=LrF/10+1

ENCCRE(3, 111, T1,D(J1),D(J2),T2,D(J3) ,D(J4) , TS

FORIIAT(AZ,6A1)
EZNCODE(L,TF,A) X
J=K+L-1

LCODE(L,222,A) (2(D,I=X, N

TORIMAT( 150A1)
1E=9

RETURI

END

SUBROUTINE BD991IC (3,A,X,L,I, IE)

DIMENSION B(1),ACD

THIS SUBROUTINE PERT

QRIS INPUT

"F" CONVERSION.

"I" CONVERSION.

000976
000977
000978
600979
0009289
000981
000282
096983
600984
060985
00095
000987
600988
000989
©609920
600991
000992
000993
000994
0090995
000926
000997
006998
269999
001009
0010901
201002
001003
091004
091003
091006
091097
201008
0901009
001019
201011
0019012

6901013

00101
001015
001016
0901017
0901018
001019
001020
091021
001022
0901023
€01024
001025
001025
001027
001025
0010629
091620
001031
091032
001033
0010384
€O1033
001036
€01037
001028
001639
601049
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DATE : 82.07.25 (W.IM.ZUBEREX)

CCMMON ~DD99CM/ SP,D(10)
DATA T1,T2/2H(I, 1D/

J=K+L~1

Do 10 I=K,J

IF(B(D) .NE.SP) GOTO: 29
CONTINUE

IE=1

RETURI

IE=9

J2=MO0D(L, 10)+1

Ji=L/16+1

ENCODE(5,111,F) T1,D(J1),DB(J2),T2 .
FORMAT(A2,3A1)
ENCOBE(L,222,A) (B(D,I=K,J)
FORMAT( 150A1)

DECCDE(L,F,A) T

RETURN

END

SUBROUTINE DD99IF (B,A,X, L, I, IE)
DIMENSION B{1),A(1)

THIS SUBROUTINE PERFORMS OUTPUT "I" CONVERSION.
DATE : 22.07.29 (W.M.ZUBERELK

COMIION ~DD29CM/ SPACE,D(10)
DATA T1,T2/2H(I, 13/

IE==-1

IF(L.GL. 16©) RETURI
J2=M0D(L, 19)+1

Ji=L/10+1

ENCCDE(S, 111, T1,B(J1),D(J2),T2
FCRIMAT(A2,3A1)

J=EK+L-1 '

ENCODE(L,F,A) N
DECODE(L,222,4) (B(D,I=X,7
FORMAT( 156A1)

IE=9

RETURN

END

SUBROUTINE DD9ORL (XD

THIS SUBROUTINE RELEASES THE UNUSED LIST STRUCTURES AND LINKS
THET RELEASED CELLS TO TOE FREE LIST POINTED BY *MrREE:®:.

DATE : £82.07.15 (VW.M.ZUBEREX)

DIMENSION IKW(450),7W(450)
EQUIVALENCE (IXW(1),W(1))
COITZoN ~DROSCIY LW, KW
IF(X.LE.0) RETURN
L=IO1(K+2)

IF(L.LE.O) GOTO 390
H=GHIFT(63,Z9)
M=aAD(W(L) , I

IF(N.EQ.O) GOTO 20
N=N-SHIFT(1,S9)

WIL) =QRCANID(W(L) ,COTPL(ID)I, M
GOTO 30

001041
001042
091643
001044
001045
001646
0901647
001048
001049
001059
€01051
€91052
001053
001054
091055
0901056
001057
001058
291059
001069
001061
001062
001063
0901064
001065
001066
001067

. 001068
061069

001070
001071
001072
001073
661074
©01075
091076
001077
€91073
001079
601089
601631
991682
001083
00 10E4
001085
00108%
001087
091088
01089
0010990
©01091
01092
001093
001094
01095
001096
©01097
091098
0010699
001109
001101
001102
©01103
©01104
001165
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KW(L)=MFRER
MFREE=L
L=KW(IO
KW(IO =MFREER
MFREE=K

(=L

GCTO 10

END

SUBROUTINE DD99SF (R,X,L,X, IE)
DIMENSION R(1D),X( 1D

THIS SUBROUTINE PERFORMS CHARACTER STRING ENCODING.
DATE : 82.07.23 (VW.M.ZUBEREX)

J=K+L-1

DECODE(L, 111,X) (R(D, I=K, 0
FORIMAT( 150A1)

E=9

RETURN

END

SUBROUTINE DD9OST 2, %,L,X%, IE)
DIMENSION B(1),X(1)

THIS SUBROUTINE PERFORIS INPUT CHARACTER TRANSFER.
DATE : £2.07.25 (W.I1.ZUBERER

IE=9

J=IX+L-1

ENCOPE(L,.111.3X (B(D, I=KX,5
FCRMAT(1594A1)

RETURN

END

201106
001107
001183
201109

001110
001111

001112
001113
001114
001115
©01116
091117
001118
601119
001129
091121

091122
001123
001124
001123
001126
001127
©01128
001129
001139
001131

001132
0901133
091134
901135
0801136
001137
091138
091139
001149
001141

001142
001143
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